HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uke YUUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYeCKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB U SBICHUHN, N3Y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuei M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTb:

HAY4YHO OOBSACHSATH SIBIICHUS,
OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYUHbBIE 10KA3aTEIbCTBA JJISl IOJyYEHUS BBIBOJOB.

[lenu wm3yueHuss QU3MKM HA YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OMNpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxk1€HHONW pemenneM Koimermn Munncrepersa npocsemenuss Poccuiickonn @enepanuu
(mpotokoi ot 3 nexabdbps 2019 r. Ne [1K-4BH).

Henu nzyvyenus GpU3NKH:
npuoOpeTeHne HMHTepeca M CTpEeMJIEHHMsI O0y4aroumuxcs K HayYHOMY H3YUEHHUIO TMPUPOIbI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYyYHOM METOJIe MMO3HAHHUS U (POPMHUPOBAHUE UCCIIEAOBATENHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;
dbopMupOBaHKE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOECHMSI MaTEpPHUU
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
dbopMHpoBaHUE TMPEICTaBICHUN O posd (U3MKH JI Pa3BUTHS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHii;



pa3BUTHE TMPEICTaBICHUN O BO3MOXHBIX cepax Oymymied nmpodeccuoHaIbHON MeATeIbHOCTH,
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 3HAHUM;
OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3aJad C HCIOJb30BaHUEM (U3MUYECKUX
MoJielieil, TBOPYECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUN HAOJIOAaTh NPUPOAHBIC SIBICHUS M BBINOIHATH ONBITHI, J1A0OPATOPHBIC
paboThI U SKCIEPUMEHTAIBHBIE UCCIIEA0BAHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX IPHOOPOB;
ocBoeHue MpuEMOB paboThl ¢ HHPOpManKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTIKCHHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHATLHON eATSIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
Ha u3yuenue ¢usuku (6a30Bbii ypoBeHb) B 7 Kitacce — 68 yacoB (2 yaca B HeJIeNI0).
[Ipenyaraemslii B mporpamMmme 1o (Gpu3MKe nepeueHb JIaAb0paTOPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHAATENbHBIN XapakTep, YYHUTENb JAelacT BhIOOp MpOBEISHHs JTa0OpaTOpHBIX padoOT H
OTIBITOB C YU4ETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4aromInXCs, CIIUCKA SKCIIEPUMEHTATBHBIX
3aJjaHui, IpeAiaraeéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOT'O AK3aMeHa Mo (PU3UKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, IJIEKTPUUECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

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

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOI'O BOINPOCA, BBIABM)KEHHUE TIHMIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHnnueckue, TEII0BbIC, EKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

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

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIBLHOTO MPHOopa.

N3mepenne paccTOsTHU.

H3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Ornpezenenue pa3MepoB MajlbIX TEJ.

W3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.

[IpoBenenue ucciaeaoBaHUs MO MPOBEPKE I'MIIOTE3bI: AAJBHOCTH MOJETA LIapUKa, MYIIEHHOTO

TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIE CBEAEeHUS 0 CTPOEHHUHU BelleCTBA.

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

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoOM.
bpoynoBckoe nBuxenue, Aauddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTayTMyecKux) Tela. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX UM UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue nuddys3un.
Habmronenue siBneHuit, 00BACHSIOMUXCS MPUTSHDKEHUEM WITH OTTAIKUBAHUEM YacTHUIl 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 JIBUKeHHE. PaBHOMepHOE W HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl KakK NpUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepenne cuiabl C NMOMOIIBI JWHAMOMETpa. fIBleHHe TAroTeHus U cuia Tshkectd. Cuiia
TSOKECTH Ha Jpyrux IiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
ozHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

HabumroneHne MexaHUYeCKOro IBUKEHUS Tela.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habmroienue n3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimel.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABM)KEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
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, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJILKEHUS OT BEca Teja U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETMUEHUs JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  [mapocratuuecknit  mapamokc. CooOmaromuecss cocyasl. ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
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.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHUJIIBI OT 00BEMA MOTPYKEHHOW YacTH Tela W IJIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUITBI BECY BHITECHEHHOW 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 CUJIbI, IEHCTBYIOIIEH Ha TEIIO, IOIPYKEHHOE B HKUAKOCTb.
[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 KHJIKOCTH.
KoHcTpynpoBaHue apeoMerpa WiIM  KOHCTPYMPOBAaHHME JIOAKM M ONpelencHue  eé
rpy30M0AbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTb. IIpaBmiio 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 JHEPIHH B MEXaHUKE.

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 KJIACC

Paspnen 1. TenuioBblie siBJeHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BeliecTBa. Kpucramimueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHYecKo Teopuu. (CmauuBaHWE M KalWUISIpHbIE sBIEHUS. TersioBoe
pacIIupeHHe U CXKaTHE.

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

KonnyecTtBo TemnoTel. YienbHass TEIMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TersioBoro 6OanaHnca. IlnaBineHue m oTBepAeBaHUE KPHCTATMYECKUX
BEIIECTB. YeNbHas TemioTa MiaBieHus. [lapooOpa3oBanme u KoHuaeHcanwus. Mcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMOC(EpPHOTO JaBJICHUS.



Brnaxxnocts Bo3myxa.

OHeprus TOIIMBA. Y IeJbHAs TEIJIOTAa CTOPaHMSL.

[Mpunmunsr pabotel TermoBbix asurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIIU U 3aIlUTa OKPYKAIOLEH CPEbl.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpavyuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddysun.
HaOnronenue siBeHN cMauuBaHMsI U KaIWJUISIPHBIX SIBJICHUH.
HaburoneHue TemioBoro paciivpeHus Ted.
M3MeHeHne 1aBIeHHS ra3a PH U3MEHEHHH 00bEMa 1 HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHMs TEMIIEPATYPBI.
Bunel Teronepenayu.
OxJax1ieHue Ipyu COBEPLICHUH PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMHU.
CpaBHeHuE TEIIIOEMKOCTEN Pa3InYHbIX BEILECTB.
HaOnronenue kunexus.
Habumronenne noctosiHCTBa TeMIlepaTypbl P IIJIaBJIECHUH.
Mopenu TEeIIOBbIX JBUTATEIIEH.
Jlabopamopnwsie pabomot u onvimel.
OnbITh IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHUS.
OnbITHI IO BhIpAIIMBaHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPABIX TEN.
Onpeznenenue AaBIeHUs BO3yXa B OaJUIOHE HINPHILIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WU
OXJIAXKICHUS.
[TpoBepka runoressl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIeparyphbl.
HaOnronenne u3MeHeHUs] BHYTpEHHEM SHEpruu Tejla B pe3ysibTaTe TeIlomneperadd U paboThl
BHEIIHUX CHUII.
HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.
OnpeneneHue KOJIMYECTBAa TEIUIOTHI, MOJIYYEHHOTO BOJOH MpHM TEIUIOOOMEHE C HarpeThbiM
METAJTIMYECKUM LIUIUHIPOM.
Omnpenenenue yeabHON TEIUIOEMKOCTH BEILIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OmnpeneneHne OTHOCUTENIBHOMN BIAXKHOCTH BO3yXa.
Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paszgea 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.

Onektpuszanus Tenl. J[Ba poma 3IIEKTpHUYECKUX 3apsAloB. B3ammonelcTBHe 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJMYMHBI
3apsiI0B U PaCCTOSTHUS MEX]y TEIAMH).

Onektpuueckoe nose. HanpsxEHHOCTh 3neKkTpuueckoro noss. [IpuHnun cynepno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIM 3JeKTpuueckuil 3apsan. CrpoeHue
atoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 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.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. 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. OJEKTPOJIBHUIarelb IOCTOSHHOrO ToKa. Vcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SBneHue anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHS] AJIEKTPHUUECKOW HHEPTUU. DIEKTPOCTAHIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

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

DJIeKTpOCTaTUYECKAss UHTYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[TpOoBOAHMKY U TUAIIEKTPUKH.

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.

Peoctar 1 Marasu conpoTHBIEHUH.

B3auMozeiicTBuE MOCTOSSHHBIX MarHUTOB.

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

MarsauTtHoe 1ose Toka. JJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO MOJISL HA TIPOBOJHUK 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 onvimel.

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 CUIIbI TOKA.
N3MepeHne U perynmpoBaHue HaAPSKEHHUS.
HccenenoBanue 3aBUCHUMOCTH CHIIBI TOKAa, HIYIIETO 4Ye€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha PE3UCTOPE.
OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBIIEHUS TPOBOJHUKA OT €r0
JUTMHBL, TUIOLIA/IA MOIIEPEYHOr0 CEYEHUS U MaTepHrala.
IIpoBepka mnpaBuia CIOXKEHHUS HANPSDKEHUA NPU  IOCIEIOBATEIIbBHOM COCIWHEHUU JBYX
PE3UCTOPOB.
IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHyne MOIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIIYILIETO Yepe3 JaMIIOUKY, OT HAIPSHKEHUS Ha HEll.
Onpenenenne KIIJ[ narpeBarens.
HccnenoBanne MarHuTHOrO B3aMMOJICHCTBUSA MIOCTOSSHHBIX MArHUTOB.
N3yuenne MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPU UX OOBETMHEHUHU U PA3ICICHHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnBbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKHA C TOKOM M MarHuTa
OT CWJIbI TOKA W HAaIlPaBJICHUS TOKA B KATYIIKE.
N3ydenune neicTBUS MArHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
KounctpyrnpoBanue u nusydenue paboThl AIEKTPOABUTATEINS.
N3mepenne KI1/] anekTpoaBuraTenbHON YCTAHOBKH.
OMBITEI IO UCCIICIOBAHUIO SBJICHHS AJICKTPOMArHUTHOW MHAYKIIMH: WCCIEAOBAaHUE M3MEHEHUMN
3HAYEHUS U HAITPABJICHHS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoOoaHoe manenne. OnbITh
[Nanunes.

PaBHOMepHOe nBMXeHHE Mo oKpykHOocTH. Ilepuon u vacrora obpamenus. JIuneitHas u
YIII0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
IIOKOS1, APYTUE BUBI TPCHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TaJIeHUs.
[emwxenne mmaHer Bokpyr Connna. IlepBas kocmuueckas ckopoctb. HeecomocTs
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHO ToOUukH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO 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.
IToTrenumanpHas Heprus cxaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS 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.

3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IeHCTBYIOIIEH HAa HETO CUJIBL.

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 MEXaHUYECKOW SHEPTHH MPU JBUKEHUHU TeJa MO ACHCTBUEM TIPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeul.

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

Omnpenenenue cpeqHeil CKOPOCTH CKOJbXKEHUs OpycKa WM JBHKEHHS IIapHKa 10 HAaKJIOHHON
MJIOCKOCTH.

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

[TpoBepka TUIOTE3bI: €CIHM MPH PAaBHOYCKOPEHHOM JIBIKEHHUH 0€3 HayallbHOM CKOpPOCTH 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 TPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU30HTAIBHOMN
MOBEPXHOCTH.

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

N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

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



3aryxatomue konebanus. Beinyxnennsle konebanus. Pesonanc. MexaHndyeckrue BOJIHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKoOCTb 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByKk 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.
OrnpezenieHre 4acTOThl U IEPHOJIa KOJeOaHUil MPy>KMHHOTO MasiTHUKA.
WccnenoBanue 3aBUCUMOCTH Neproa K0JIeOaHUN MOABEIICHHOTO K HUTHU TPy3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHu MPY>KUHHOTO MasiTHUKA OT MaccChl rpysa.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpys3a.
OMnBITHI, JEMOHCTPUPYIONINE 3aBUCHMOCTh TEpHUoaa KojeOaHWH NPYKHMHHOTO MasTHHKA OT
MacChbl I'py3a U )KECTKOCTU MPYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3zpgen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMAarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BosH. [IIkana s5eKTpoMarHuTHEIX BOJH. Mcrionb30BaHuEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimol.
N3yuenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUITLHOTO Tele(oHa.
Pa3nen 11. CBeToBble siBJI€HHS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeldHOe pacnpOCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa)Ke€HUs CBETA.
[Tpenominienue cpera. 3akoH mpenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpakK€HUE CBETA.
Hcrnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHUECKUX CBETOBOIAX.
Jlmnza. Xox nyweit B nuH3e. Omnrtuyeckas cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['ma3 kak ontTudeckas cucreMa. biim3opykocTs U 1alIbHO30PKOCTb.
Paznoxenue 6emnoro cera B criekTp. OnbITel HetoToHA. Cli0’KeHHE CTIEKTPATbHBIX IIBETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tomy4yenue n300pakeHUI B INTIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OnTruyeckuii CBETOBO/I.
Xox nydeil B cobuparoiieil JuH3e.



XoJ aydeil B pacCenBaloOIIeH JIMH3E.
[Tony4yeHnue n300paxeHni C MOMOIIBIO JIMH3.
[Tpuniun aeictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
Mopens riasa.
PaznoxeHnue 6e10ro cBera B CIIEKTP.
[Tony4yenue 6en0ro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnenoBanne 3aBUCMMOCTH yIJla OTPaXKEHHsI CBETOBOTO JIyda OT yIJla I1aJeHUsl.
N3yueHne xapaKTepUCTUK U300pakeHuUs peMeTa B IIIOCKOM 3epKale.
HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHHS CBETOBOTO Jy4ya OT yIJa MaJeHUsl Ha IPaHULIE
«BO31YX—CTEKIIO».
[TomyyeHnue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CHUJIbI COOMpArOILEH JINH3BL.
OnbITHI MO Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.
OnbITH IO BOCTIPHUSTHIO I[BETA MIPEIMETOB MPH UX HAOIIOJICHUH Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiThl Pesepdopna u nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

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

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIHUs CBA3U
aToMHbIX saep. CBs3p macchl U dHepruu. Peakuuum cuHTe3a u neneHus saep. Vcrounuku
sHepruu CosHLa U 3BE3 1.

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

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrneKTphl pa3aMyYHbIX I'a30B.
CnexTp Bogopo/a.
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 SYHEPTUH YACTHUIIBI IO TOPMO3HOMY IYTH (110 (hoTorpadusim).
N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJig CUCTeMaTu3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUHU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJIYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpPeIMETHBIX IUTAHUPYEMBIX pE3yIbTaTOB o0y4eHus, dbopmupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB MCCIENOBAaHUS SBJICHUN



OPUPOABl U TEXHUKH, OBJAJECHUE YMEHUSAMH OOBACHATh (U3NYECKHUE SBICHMS, NPUMEHSSA
IIOJIy4CHHBIE 3HAHUS, PEIIATh 3a/1a41, B TOM YHCJIE KAUECTBECHHBIE U OKCIICPUMEHTAJILHBIE.
[IpuHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00YYarOLUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:
Ha OCHOBE I10JIyYEHHbIX 3HAHUH Paclo3HaBaTh U HAyYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKPYKaroUIEH IPUPOJIE U TOBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHbIE METO/bI MCCIEeIOBaHUSA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU T'MIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAaydHblE€ OCHOBBI HambOoyiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, IMPAKTUYECKOrO0 HCIIOIb30BAHUS PA3JIMYHBIX HMCTOYHUMKOB JHEPIUM Ha OCHOBE
3aKOHa IIPEBPALLIECHUS U COXPAHECHMSI BCEX U3BECTHBIX BUOB SHEPIUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenne ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs HANpaBiIeHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyugatomerocst 0yayT c(hOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHEIE PE3YJIbTAThI B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
— TPOSIBIICHUE WHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (u3ndeckoin
HaAYKU;
— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNUCKUX YUEHBIX--(DU3UKOB;
2) rpa’>KJIaHCKOr0 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 (U3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHUSA:
— OCO3HAHHME LIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MHDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BAYKHEHIIIEH COCTABISIONIEH KYIbTYpHI;
— pa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON IEATEIbHOCTH;
5) dopmupoBanusi KyJbTYypPbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:
— OCO3HaHHUE LIEHHOCTHU Oe30macHoro obpa3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTH TPaBHJI OE30MACHOTO TMOBEIEHUS Ha TPaHCIOPTE, Ha JOpOrax, ¢ dJIEKTPHUECKUM 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 YyYacThe B DPEIICHUU MPAKTUYECKUX 3a/lad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHHu3aIfy, TOpoJia, Kpasi) TEXHOJIOTHUECKON U COIMATLHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucle U GU3NYECKUX 3HAHH;
— WHTEpEeC K MPaKTUIECKOMY M3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;
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;
— 0CO3HaHHE TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TIPOOJIEM U ITyTeH UX PeIIeHNS,
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;
— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATeTbHOCTh;
— noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM 4Hclie (GOpMYIHpPOBATH UIEH, TTOHSITHUS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;
— oco3HaHue Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



— IUTAHUPOBAHHUE CBOCTO Pa3BUTHUS B MPUOOPETCHUH HOBBIX (DU3NUYCCKUX 3HAHUM;

— CTpeMJIEHHE aHAJM3UPOBATh M BBISBIIATH B3aHMOCBS3H IPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (DU3HUYCCKUX 3HAHMIA;

— OIEHKA CBOMX JEHCTBHH C Yy4€TOM BJMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOKHBIX
r100aIbHBIX HOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOyuatomierocss OyAayT CGOpPMHpPOBAHBI MeTalpeAMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3zoBble Jloru4eckue AeiicTBUA:
BBISBIIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUICHHS W
CpPaBHEHUS;
BBISBJIAITh 3aKOHOMEPHOCTH U IPOTHUBOpPEUUs B paccMaTpuBaeMbIX (akTaX, HaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K PU3MUECKUM SIBIICHUM;
BBISIBIISITH TIPUYUHHO--CIICJICTBEHHBIE CBSI3M MPH M3YYCHUU (PU3UYECKUX SBICHHNA W TPOILECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHNEM JI€AYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUEHUN, BbIIBUTATh
TUIIOTE3bl O B3aUMOCBSI35X (PU3NYECKUX BEJIMYMH;
CaMOCTOSITENIbHO BBIOMpATh CIocod penieHus y4yeOHOHM ¢u3nyeckoit 3anaun (cpaBHEHHE
HECKOJIbKUX BapHaHTOB PELIEHUS, BHIOOp HanOosiee MOAXOJSAIIET0 ¢ yYETOM CaMOCTOSITENIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBHA !
MCII0JIb30BaTh BOMPOCHI KaK HCCIIEN0BATENBCKUII HHCTPYMEHT MIO3HAHMSI,
IPOBOAMTH [0 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXHBIA (U3HUECKUit
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHIE (PU3NYECKOTO SIBIICHUS;
OLICHMBaThb HA TMPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYI0 B XOJe
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMyIUpOBaTh O0OOLIEHUS M BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
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 METO/bl, HHCTPYMEHTHI U 3aIllpoChl MPU MOUCKe U 0TOOpe MHPOpMauu
WIN JaHHBIX ¢ YYETOM MpeAIoKEeHHON yueOHol pusnueckoii 3a1auu;
aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALMIO PA3TUYHBIX BHJIOB U
dbop™m mpeacTaBIeHNUS,
CaMOCTOSITENIbHO ~ BBIOMPATh  ONTUMAJbHYIO (QOpMy TMpeiacTaBieHHs HHPOpMAIMK U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, WHOW rpaduKoi u
UX KOMOUHAIMSIMH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:



B Xo7e OOCYXJeHHs y4eOHOro marepualia, pe3ysbTaToB J1a0OpPaTOPHBIX pabOT U TMPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMOW TEMbl 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 MUCbMEHHBIX TEKCTAX;

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

NOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAaHJHOH W WHIUBUAYaTbHOW pabOTHl TpU
peLICHNH KOHKPETHON (PU3NYECKOI MPOOIIeMbI;

NPUHUMATD IeTH COBMECTHON NeSTeNbHOCTH, OPraHNU30BBIBATh JCHCTBUS MO €€ JOCTHKEHUIO:
pacrpenensiaTe poiii, OoO0CYXJIaTh IMPOLECCHl W PEe3yNbTaThl COBMECTHOW padOThl, 0000maTh
MHEHHSI HECKOJIbKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3ybTaTa MO0 CBOEMY HalpaBJICHUIO
¥ KOOPJIUHHPYS CBOU JCUCTBUS 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:
BBISBIIATH MPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JAJs pelIeHUs
(bu3nyeCKuX 3HaAHMI;
OpUEHTUPOBATHCSA B PA3NIMYHBIX IOAXO0JAX MPUHATHUS pPELICHUM (MHIMBUIYaJbHOE, NPUHSATUE
pelleHus B IpyIe, IPUHATHE PEILIeHUH rpymIoi);
CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM peLIeHUs (PU3HMUECKON 3a/1aui UM IJIaHa UCCIEOBaHUS
C Yyu4éTOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpPOBAaTh
IIpeAJIaracMble BApUAHTBI PEIICHMI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
JIaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHMUS,
OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEAOCTHUKEHUS) pPe3y/IbTaTOB JI€ATEIbHOCTH, JaBaTh OLEHKY
nprOoOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
HCCJIEIOBaHMsI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILUXCS CUTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUAM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
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 OOYUAIOIIMXCSl YMEHU:



UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOJCHHUE, SKCIEPHUMEHT,
MOJIeIb, TUIIOTE3a, CAUHUIBI (PU3NYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperarHble COCTOSHHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXAHHYECKOE JBIXEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOMAs Ccuia, jaepopmaius
(ynpyrasi, rmiacTu4yeckas), HeBeCOMOCTb, COOOIIAOLIUECS COCY/IbI;

pasnuyath sBieHUs (nud¢ys3us, TEIIoBOe JABIKEHHE YacTHIl BEIIECTBAa, PaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHs, B3aUMOJCHCTBHE TEIl, paBHOBECHUE TBEPABIX
TeJ C 3aKperUIEHHON OCBhIO BpalleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUJIKOCTSIMU U
razamu, arMocdepHoe JaBiieHHE, TUIaBaHUE TeJ, MPEeBpPALICHUs MEXaHUYECKOW 3HEpruu) Mo
OMHKCAaHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHPYIOUIMX JaHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE H3YYEHHBIX (DU3MUECKUX SBJICHHUA B OKpYXAlOUIeM MHpE, B TOM
ymciie (U3ndYeckue SBJICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3JIUUYHBIMH CKOPOCTSIMH B
KUBOW ¥ HEXHWBOH MpHpoJe, ACWCTBUE CWIIBI TPEHUS B TPHUPOJIE M TEXHUKE, BIUSHHE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, PHIYard B TEJIe 4YelOBEKa, MpPHU
STOM TMEPEeBOJUTh MPAKTHYECKYIO0 3a/ady B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NYECKUX SBICHUH;

ONKCBHIBATh W3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONB3Yys (QHU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CUJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela, Cujla TPeHUs, AaBiieHue (TBEPIOro Temna, KUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MeXaHW4eckas paboTa, MOIIHOCTb, IJIEUO CHIJIbI, MOMEHT CHJIBI,
KOO QHUIMEHT TOJE3HOTO NEHCTBHS MEXAHW3MOB, KHHETUYECKas W MOTEHIMAJbHAs SHEPTHs),
P OINMCAHWW TIPABMWJIBHO TPAKTOBaTh (DM3WYECKHI CMBICI HCIIOJIB3YeMbIX BEIUYMH, HX
0003HaYeHHs] U eIUHUIBI (U3MUECKUX BENUYHMH, HAXOAUTh (OPMYIIBI, CBA3BIBAIOIIUE TAHHYIO
(bu3NYeCKyI0 BEIMUMHY C APYTUMHU BEIMYUHAMU, CTPOUTH IpadUKH HU3y4YEHHBIX 3aBHCHUMOCTEH
(UBHUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKHUE SBICHUS M IPOLIECCHI, HCIOJIb3yd IpaBUiia
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MTPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHMUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUMPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSICHATh (U3MYECKUE SIBIECHUS, NMPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyalluii TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH MNPUYMHHO--CICICTBEHHBIC
CBSI3H, CTPOUTH O0BSICHEHNE U3 1—2 JOTMYECKHX I1aroB ¢ OMopoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacuéTHble 3adaud B 1—2 AeWCTBUA, UCMONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYUHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alKCHIBATh KPAaTKOE YCIOBHE,
MOJICTABIISITh (PU3UUECKUE BEIUMIHHBI B (DOPMYJIIBI U TPOBOIUTH PACUETHI, HAXOIUTH CIIPABOYHBIE
JaHHble, HEOOXOJWMMBbIE MJIi pEeUIeHHs 3a/ad, OLIEHHWBATh PEaTUCTUYHOCTh TMOJy4YEeHHOU
($u3nUecKoil BETUUNHBL;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO DPEHIMTh MPH MOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUN UCCIIEJJIOBAaHMS BBIJCNATH MPOBEPSEMOE MpPENIoyioKeHne (TUIOTe3y), paziudarh U
UHTEPIPETHPOBATH TIOJTYYCHHBIA PE3yNIbTaT, HAXOIUTh OMIMOKH B XOJI€ OIBITA, JIeJaTh BHIBOIBI
TI0 €ro pe3yJsbTaTaM;



IPOBOJIUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(dbopMynHupoBaTh TNpOBEpsieMble MPEIINOI0KEHUs, COOUPATh YCTAHOBKY U3 NPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 OIMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSIMBbIE WM3MEPEHMs DPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aIUCHIBATh MTOKa3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (U3MYECKOH BEIMYMHBI OT JPYrod
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBHXKYILEIOCs Teja OT
BPEMEHHU JIBUKCHUs Tejla, CWIIbl TPEHUS CKOJBXEHHUS OT Beca Teja, KadecTBa 00paboTKu
MOBEPXHOCTEN T€J1 U HE3aBHUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN COINPUKOCHOBEHHUS TEJl, CHUIIbI
YIOPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAJIKMBAIOIIEH CUIIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeNO, YCIOBUH IUIaBaHMs TeJl, YCIOBUM paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO MCCIEIOBAHUS, COOMpAaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cienys MpeIOKEeHHOMY IUIaHy, (DUKCHpPOBAaTh pPE3yNbTaThl  OJIYYEHHOU
3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE HNPEJIOKEHHBIX TaOMuI U rpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO Tela, CUiIa TPEHUS CKOJIbKEHUS, MaBJIEHHE BO3[yXa, BBITAJKUBAMOILAsA CuUIIa,
JeMCTBYIOIAs Ha MOrPYKEHHOE B )KUJKOCTb TEJ0, KOA((UIMEHT MOJE3HOI0 JeHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl NMPeI0KEHHOM HHCTPYKLUMU: HPU BBIIOJHEHUH H3MEpEHHH coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOW BEJTMYHHBI;

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, GApOMETp, pblyar, MOJABUKHBIA U HEMOABHUXKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMNCTB 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 HEoOXoAMMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IOPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPAaKTUYECKOTO HCIOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 370POBbsi U COOJIIOJIEHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY’KaIOILeH Cpefe;

OCYILECTBIISATh OTOOP MCTOUYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHHUS Pa3IMYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BBINOJHEHUH Y4YEOHBIX 3aJaHMi HAayYHO--TIONMYJSIPHYIO JIUTEPATypy
(GU3MUecKOro cojJepXKaHHs, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 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 pe3yslbTaTax IPOEKTOB WM Y4eOHBIX HCCIENOBaHHUM, MpPU 3TOM TI'PaMOTHO



WCIIOJIH30BaTh M3YYCHHBIM MOHATHUHHBIN armapaT Kypca (U3UKH, COMPOBOXKIATH BHICTYIIJICHUE
MPE3EHTALUEM;

IIPY BBITIOJTHEHUH YYEOHBIX MPOCKTOB U MUCCIICOBAHHUNA pacIpeAeisaTh 00S3aHHOCTH B TPYIIIC B
COOTBETCTBHM C IIOCTAaBJICHHBIMH 3ajJladaMK, CJCIOUTHh 3a BBINOJHSHHEM INIaHAa JCHCTBUH,
aJIcKBaTHO OIICHWBATh COOCTBEHHBIH BKJIaJ B JICATCIBHOCTh TPYIIIBI, BBICTPAMBATh
KOMMYHUKATUBHOE B3aUMOJICICTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHuy oOyuenus B 8 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha GA30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JABMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIH u
HEHACBILIEHHBIN Iap, BIAKHOCTb BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JIBUTATellb, 3JEMEHTApHBIA DSJICKTPUYECKUHA 3apsfl, 3JIEKTPUUECKOE II0J€, IPOBOJHUKU U
JUBJIEKTPUKH, IIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I10JIE;
pa3nuuarh ABJIEHMs (TEILUIOBOE PACIIMPEHUE U CHKaTHe, TEIUIoNepeiada, TEIIOBOE PaBHOBECHUE,
CMauMBaHUE, KANWJUISIPHBIE SIBICHUS, UCIIApEHUE, KOHACHCALM, IJIaBIE€HUE, KPUCTAILIN3ALUL
(oTBepAeBaHuE), KHUIIEHUE, Teronepeaaya (TEMIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHUE),
JIEKTpU3alMs TeJl, B3aUMOJAEHUCTBHE 3apsiioB, JEMCTBUSA HIEKTPUYECKOI'O TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, J€WCTBUE MArHUTHOIO TOJIS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHAas: MHIYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOWMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh IpPOSBICHUE HM3YYCHHBIX (U3UYECKUX SIBJICHUH B OKpYXalollleM MHpE, B TOM
ymciie PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KallUJUIAPHBIC SIBICHUS B
IPUPOJIE, KPUCTAIbl B IpUpoJe, ndnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHue pOChl, TyMaHa, MHEs, CHEra, IEKTPUUYECKHE ABJICHUs B aTMoc(hepe, 2JIeKTPUYECTBO
KHUBBIX OPraHM3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHCOB, POIb MArHUTHOTO TOJIS JUIS
JKU3HU Ha 3emuie, MOJSIPHOE CUSIHHME, TIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKN) PU3NYECKUX SBJICHUI;
ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHHs, HCIONb3YysS (QHU3NUECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO TEIUIOTHI, yelbHasl TEIIOEMKOCTh
BEIIECTBA, YAEIbHAs TEIUIOTA IIJIABJICHMS, YyJelbHas TEIUIOTa NapooOpa3oBaHMs, YyHAelbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAS BIAXHOCTb BO3JyXa, JJIEKTPUUECKHH 3apsl, CHJIA TOKa, DJIEKTPUYECKOE
HanpsDKeHUe, COMPOTHBIIEHUE NPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKa), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UYECKHI CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U €UHUIBI PU3NYECKUX BEIMYUH, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PM3MYECKYIO0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBJIEHUS W MPOLECCHI, HCHOJIb3Ysl OCHOBHBIE
MOJIOKEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOCHUS  BEIIeCTBA,  IPUHLHUII
CYNEpIIO3UIMK ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma s
ydacTka Lenu, 3akoH Jxoyns—JIenna, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIIMChIBAaTh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;
OOBSACHATh (PU3MYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyallHil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUUYMHHO-CIECICTBEHHBIE CBS3H, CTPOUTH



00BsICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHBIE 3a7audl B 2—3 JAEUCTBHS, UCHOJIB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOLIHE
(du3nyeckrue BEIMUYMHBI: HA OCHOBE aHAIW3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTATOK J@HHBIX Ul PpELICHUs 3aJadyd, BBIOMpaTb 3aKOHBI M (HOpMyIbl,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOJUTH Pacd€Tbl M CPAaBHMBATh IOJYyYEHHOE 3HAUEHUE
($U3MIeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJEMbI, KOTOpblE MOXHO pPEIIUTh HPHU MOMOLIM (U3NYECKUX METOOB,
UCIONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IPABUJIBHOCTb MOPSsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOJIbI;

IPOBOJIUTH OIBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(KanmuJUIApHBIE SBJICHUS, 3aBHCHUMOCTh JIaBJIE€HUS BO3JyXa OT ero oO0béMa, TeMuepaTypsbl,
CKOpOCTM IIpollecca OCTBIBAaHMS M HAarpeBaHUs IpU H3IYyYEHUH OT IIBeTa H3JIydarolien
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOJbl OT TEMIIEPAaTypbl >KUJIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTpU3alMs TeJl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aUMOJICIICTBHE TOCTOSHHBIX MAarHWTOB, BHU3yaJHM3allMsl MarHUTHBIX HOJEH MHOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IOJs Ha MPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSHHOIO  TOKa):  (OpMyJIHpoBaTb  MPOBEPSEMbIE
IPEIIIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 IPENJIOKEHHOr0 O0OpYAOBaHHUS, OINUCHIBATh XOJ
OIbITAa U OPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATH NPSAMBIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEJIbHOM BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HAIpPSDKEHUS. € MCIOJIb30BAaHUEM AaHAJIOrOBBIX NMPUOOPOB U JATYUKOB (PU3MUECKUX BEIMYUH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COIIOTHON MOTPELIHOCTH;

IPOBOJUTH HCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOM (DU3UYECKOM BEIMYMHBI OT JApPYyro c¢
UCIOJIb30BAaHUEM MPSIMBIX H3MEpEeHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIN MONEPEUYHOr0 CEeUYEHUs U Y/AEIbHOTO CONPOTHBIIEHHUS BEIIECTBA MPOBOJHUKA,
CWJIBI TOKa, WAYIIEro uepe3 IPOBOAHHUK, OT HANpsDKEHHUsT Ha MPOBOJHUKE, HCCIEI0BaHUE
MOCJIEAOBATENBHOIO M MApaJUIEIbHOIO  COEJWHEHWH  NPOBOJHUKOB):  IJIAHUPOBATh
UCclieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Cielys NPeASIoKEHHOMY IJIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHUAE TaOmuI U TpaduKoB, JeiaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM HCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BeIUYHMH (yAeiabHas TEMI0EMKOCTh BEILECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUUYECKOTO0 TOKA): IUIAHUPOBAThH
U3MEpEeHHs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NMPEAJIOKEHHON UHCTPYKLIUU, U
BBIUNCIISTH 3HAUEHNE BEIHUNHBI,

co0uTr01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0BaHHUEM;
XapakTepu30BaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWUCTB C
OMopol Ha MX OMNHCAHHUA (B TOM YHUCIE: CHCT€Ma OTOIJIEHUS JOMOB, THTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBl, HarpeBaTeNbHBIE 3JIEKTPONPUOOpPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXPAaHUTENH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), WCIONb3ysd 3HAHHS O CBOMCTBax
buznyecKux SIBICHUN U HEOOXO0AUMbIE (PU3NYECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXeMaTHYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, ICHUXPOMETp, TUTPOMETD,
JBUTATE]b BHYTPEHHETO CrOPAaHMsI, DJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI NIEKTPUUECKUX



Heneil ¢ mocjaenoBaTeNIbHBIM U MapajuleIbHBIM COCTUHEHUEM AJIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaYCHMSI SJIEMEHTOB AJIEKTPUICCKUX IETeH;
MPUBOJUTH MPUMEPHl (HAXOAUTh MH(DOPMAIMIO O TpHUMEpax) MPaKTUYECKOTO HCIOIh30BAHUS
buznyecKux 3HaHUH B MOBCEAHEBHON KU3HU AJi oOecrieueHns 0€30MacHOCTH Mpu 00pallleHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbsI U COOIIOJECHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPYKaIOILEH Cpele;
OCYIIECTBIISITh TOHWCK HHPOpMAIMK (PHU3UIECKOro cojaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHUS JOIOJHUTEIbHBIX HCTOYHUKOB  BBIICTATH
nH(pOpMalLIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
WCIIONIb30BAaTh MU  BBITIOJHEHUM YUEOHBIX 3aJlaHUil  HAaydHO--TIONYJSIPHYIO JIMTEPATYPY
(GU3HYECKOTO COACpKAHMs, CIPABOYHBIC MaTepuaibl, pecypchl ceTu HWHTepHeT, BialIeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KpPaTKUE YCTHBIE COOOIeHUs, 0000mas nHdopmarmo
U3 HECKOJBKUX MUCTOYHHKOB (PU3MUYECKOTO COJCPIKAHUS, B TOM YHCIE MyOIMYHO TMPEICTABIIATH
pe3yNnbTaThl MPOEKTHOM WM UCCIENOBATEIbCKON JEATENBHOCTH, TPU 3TOM TPAMOTHO
WCIIOJIb30BaTh M3YYCHHBIH MOHATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKAATh BBHICTYILICHUE
MPE3EHTALUEN;
MIPU BBINIOJTHEHUH Y4E€OHBIX MPOEKTOB U MCCIICNOBAHMM (DU3UUYECKUX IMPOIIECCOB paclpenemsiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C OCTABIECHHBIMU 33/1a4aMHU, CIICIUTH 32 BBITOJIHEHUEM
IJIaHa JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAA B
NEATEeTbHOCTh  TPYIIbI, BBICTPAUBAaTh KOMMYHHKAaTHBHOE B3aWMOJCHCTBUE, MPOSBIISIS
TOTOBHOCTP pa3peraTh KOH(QIHKTHL.

K koniy oOyuenuss B 9 kiiacce mpeaMeTHble pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:
WCIIOJIH30BATh TOHSTHS: CUCTEMa OTCU€Ta, MaTepUalibHasi TOUKa, TPACKTOPHs, OTHOCUTEIHHOCTD
MEXaHUYECKOI0 JIBOKEHUA, nedopmarius (ympyras, TIJIaCTUYECKas), TpEHHE,
HEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTb U TMEPErpy3KH, LEHTP TSKEeCTH, abCONIOTHO
TBEPOE TENO, IEHTP TKECTH TBEPAOTO Tela, pABHOBECUE, MEXAHUYECKUE KOIEOaHUsI U BOJHBI,
3BYK, UHPPA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIE BOJHBI, IIKaJTa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaTbHO30PKOCTh, CIIEKTPhI UCITYCKAHHS U TOTJIONIeHUsI, anb(da-, OeTa- u
raMmMma-u3JIy4eHHsl, U30TOIbI, siA€pPHAst SHEPreTHKA;
pa3nuuath  SBJICHHS (paBHOMEpPHOE U  HEPAaBHOMEpPHOE MPSMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOpDEHHOE MpPSMOJUHEIIHOEe JIBU)KEHHE, CBOOOJHOE TNAaJCHHE TeJ, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPYXXHOCTH, B3aUMOJICMCTBUE TE€J, PEaKTUBHOE JBUKEHHUE, KoJieOaTeIbHOE
JIBUKEHHE (3aTyXarolle W BBIHYXKICHHBIE KoNeOaHMs), pPE30HAHC, BOJIHOBOE JBIKEHUE,
OTpa)K€HUE 3BYKa, MNPSIMOJIMHEITHOE pPaclpoCTpaHEHUE, OTPAKEHHE U MPEJOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpakeHUE CBeTa, pa3jioKeHHe Oeloro cBeTa B CIEKTP U CIIOKEHUE
CIIEKTPAJbHBIX IIBETOB, IUCIEPCHSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HHKHOBEHUE
JUHEWYATOr0 CHEKTpa M3JYyYEHUs) MO0 OMHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINUECKOE SIBIICHUE;
pacmo3HaBaTh MPOSBICHHWE W3YYEHHBIX (DU3WUYECKHUX SIBICHWU B OKpYKaromiemM Mupe (B TOM
yucie (GU3NYECKUe SBJIICHHUS B MPUPOJIC: NMPUIMBBI U OTIWBHI, JABWKeHUE TaHeT COJIHEYHOMN
CHUCTEMbI, PEAKTUBHOE [BW)XEHUE >UBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSCEHHE, CEHCMUYECKHUE BOJIHBI, ILYHAMH, 3XO, LIBETa TeJ, ONTUYECKHE SIBIICHUS B
npupose, OHMOIOrHMYecKoe JeHCTBUE BUAMMOIO, YIbTPa(HOIETOBOTO M PEHTT€HOBCKOIO



U3ITy4eHUH, €eCTECTBEHHBIM pPaJuOaKTUBHBIA (OH, KOCMUYECKHE JIy4d, paAHMOaKTHUBHOE
U3JIy4YEHUE NPUPOJIHBIX MHHEPAJIOB, ACHCTBHE PpaJUOAKTHBHBIX HW3IYyYEHHH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBICTATH CYIIECTBEHHBIE
cBoMCTBa (MpU3HAKHN ) (PU3NUECKUX SBJICHHM;

ONKCHIBATh HM3YUEHHBIE CBOICTBAa Tel M (PU3WYECKHE SIBJICHUSA, HCHOIb3Ys (PU3NYECKUE
BEJIMYMHBI (CPEAHsISl U MTHOBEHHAsl CKOPOCTb TeJla IPY HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelieHle, IyTh, yIJIOBas CKOPOCTb, CHJIa TPEHUs, CHJIA YIPYIOCTH, CHUJIAa TSKECTH,
YCKOpEHUE CBOOOIHOrO MaJieHusi, BEC Teja, MMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHHYecKas
paboTa MU MOIIHOCTb, MOTEHLIMAJIbHAS SHEPrus Telja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMANbHAsL YHEPIUsl CKATOM NPYKHUHBI, KHHETHUYECKAs 3HEPIUs, IOJIHAs MEXaHW4ecKas
SHEPIus, MEPUOJ M YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IMPEIOMIICHUS Cpelbl), MPH OMHMCAHWU TMPABUIBHO TPAKTOBATh
bu3nyecKuil CMBICT UCHOIb3YEMbIX BEIMYUH, 0003HAUYEHUS U €IUHUIIBI (PU3MUYECKUX BEIHYUH,
HAXOAUTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO (PU3UYECKYIO BEJIWYHHY C JAPYTHMH BEITMYWHAMH,
CTPOUTH TPaPUKHU U3YIEHHBIX 3aBHCUMOCTEH (PM3HMUECKUX BEIHUYHH;

XapaKTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBICHUS U TMPOILECCHl, HCIOIb3Ysl 3aKOH
COXpaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TITOTCHHSI, MPUHIIMII CYIEPHO3UIIUN CHUJI, TPUHIUII
OoTHOcUTeNbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3AKOHBI
OTPaKEHUsI U IPEJIOMJICHUSI CBETA, 3aKOHBl COXPAHEHHUs 3apsAJ0BOIO M MAacCOBOTO UHCEN INPU
AJIEPHBIX PEaKLHUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alKCHIBATH €0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHTyalUi
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH NPUYMHHO--CJIEACTBEHHbIE CBS3H, CTPOUTH
0o0BsicHeHHE M3 2—3 JOTUYECKHX IIaroB C OMOpPOil Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3NYECKHUX
ABIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1auil (OMUpPAIOLIUECs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
u (GopMyiibl, CBA3bIBalOIIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/ladyd
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBISBIATh HEJOCTAIOIIME MM U30BITOYHBIE JAaHHBIE, BHIOMPAThH
3aKOHBl U (QOPMYJbI, HEOOXOAWMBIE MJSl peIIeHUs, IMPOBOAUTH pacuéTbl M OIEHHUBATh
PETUCTUYHOCTD OJYYEHHOT0 3HaYEHUS! PU3NYECKON BETMUHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXKHO PpEHIMTh MpPH IMOMOLIM (PU3UYECKHX METOOB,
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIAEIATH INPOBEPSIEMOE MPEAINIOJIOKEHHE, OLEHUBATh
NpPaBUJIIBHOCTh TIOpPSAJIKA TPOBEIACHUS HWCCIEAOBAHMS, J€NaTh BBIBOABL, WHTEPIPETUPOBATH
pe3yNbTaThl HaOIIOIEHNUH U OIBITOB;

IPOBOAMTH OMBITHl MO HAOMIOJEHUIO (U3NYECKUX SBJICHUN MM (PU3NYECKUX CBOICTB Tel
(u3y4yeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpPAaHEHMs SHEPrHM, 3aBUCHUMOCTh MepHoja
KOJIEOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMITTUTY/IBI MaJIbIX KoJieOaHWH, MPSIMOJIMHEWHOE PacpoCTpaHEHUE CBETAa, PaslIoKeHHE OeJIoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300pa’keHUsI B IUIOCKOM 3€pKajleé U CBOMCTB M300pa’keHUs
npeaMera B cobuparolei JInH3e, HaOI0IeHHE CIUIOIIHBIX M TMHEWYAThIX CIIEKTPOB U3ITyUEeHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyJI0BaHUSs, OMUCHIBATE X0
OTIbITA U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

MPOBOAMTH MPHU HEOOXOJUMOCTH CEPUI0 MPSMBIX H3MEPEHUM, ONpeaenssi cpeiHee 3HaueHUe
u3MepseMoil BenuuuHbl ((POKYyCHOE paccTOsiHME cOoOMparoleil JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEepUTEeNHLHOr0 Ipudopa);



IPOBOJIUTh HCCIICOBAHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHHEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HayaJbHON
CKOpOCTH, Teproja KojaeOaHHi MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpa)KeHMsI CBeTa OT yIja NaJeHUs M yIila NPeJOMIIEHUs OT yrja MaJieHHs): IUIaHUpPOBATh
UCCIIEIOBaHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOJy4YCHHON
3aBHCUMOCTH (PM3MYECKMX BEMUYMH B BUAEC TaOnMMIl W TpauKOB, JeENaTh BBIBOJIBI IO
pe3yabTaTaM UCCIIECJOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHHs (PU3NYECKUX BEIUUYMH (CPEeIHsAsA CKOPOCTh U YCKOPEHHUE Tella
IPU PAaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHME CBOOOJIHOrO MaJEHHUs, >KECTKOCTh IPYKUHBI,
KOO(PQULIMEHT TPEeHHUs] CKOJIbKECHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M IEPUOJ
KOJICOAHWH MaTeMaTHYeCKOr0 M MPYXHHHOTO MAasSTHHUKOB, OINTHYECKash CHJIa COOHMparomien
JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOUPATH SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMSI, CIIeysl NIPEJI0KEHHON HHCTPYKLIMH, BBIYUCIISITh 3HAUCHHUE
BEJIMYMHBI M aHAJM3UpPOBaTh IMOJIYYEHHBIE PE3YJbTaThl C Y4YETOM 3aJaHHON MOTPEIIHOCTU
U3MEPEHU;

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITpU paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;
pasinyaTh OCHOBHBIE NPU3HAKUM H3YYEHHBIX (DU3MYECKMX MOJeNel: MaTepuanbHas TOUKa,
a0COIIOTHO TBEPAOE TEJIO, TOYEUHBIN UCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, [NIAHEeTapHas MOJIEIb
aToOMa, HyKJIOHHasi MOJI€JIb @aTOMHOT'0 Spa;

XapakTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CIUJAOMETP, JATUUKHU IIOJO0XKEHHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 5XO0JIOT, OYKH, IEepUCKOMN, QoTroanmnapaT, ONTUYECKUE CBETOBOJBL,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCIONb3ys 3HaHUS O CBOMCTBaX (DU3HUECKUX
SBJICHUH U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHblE PHCYHKHM M3YyYCHHBIX TEXHHYECKHUX YCTpPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB UM  TEXHOJOTMYECKHX TMPOLECCOB IMpPH pPEIIeHUH Yy4yeOHO--
MPAKTUYECKHX 3a7a4, ONTHUYECKHE CXEMBI JUIsl IOCTPOSHUS N300paKEHUI B IJIIOCKOM 3€pKasie U
coOuparoIe JTUH3E;

IOPUBOAUTH MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHON KU3HU AJIs1 o0ecrieueHns 6€301acHOCTH MpU 00pallleHuH C
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TOBEJICHUS B OKPYKAIOILEH CPELE;

OCYILECTBIIATh MOMCK MH(POpMaLuu (HU3NYECKOro cojepkaHus B VIHTepHETe, cCaMOCTOSTENbHO
bopMynupys MOUCKOBBIM 3ampoc, HaXOAUTh MYTH OMNPEIENIEHUS JTOCTOBEPHOCTH MOJy4YEHHOU
MH(pOpMaLlMK HAa OCHOBE UMEIOIIMXCS 3HAHUH U JOMIOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh MpPHU BBIIOJIHEHUH Y4YEOHBIX 3aJaHMi Hay4yHO--TIONMYJSIPHYIO JIUTEPaTypy
(U3MUeCKOro CcoJepXKaHMs, CIPaBOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaAETh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOMW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBbIC MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOro COAEp)KaHMs, MyOJIMYHO IPEICTaBIsATh pPE3yIbTaThl
MIPOEKTHON WJIM HCCIIEIOBAaTeNIbCKON JEsTebHOCTH, IPU 3TOM TPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3y4aemoro pasjesna (U3HKH U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTanuen ¢ yuéToM 0coOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero ogITpo.m)Hme p 6aKanec1me o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Paznen 1.®0u3nka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpa
bubmuorexa [JOK
11 Pu3nka - HayKka 0 npupoze 2 0 0 https:/m.eds00.ru/7f416194
bubmuoreka [JOK
2
12 DH3HICCKHUC BETHUHHEI 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2.1lepBoHayanbHbIe CBeICHHUS O CTPOCHMH BeIEeCTBA
bu6mmoreka [IOK
2.1 CTpoerue pemecTsa . 0 . https://m.edso00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnmnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 1 1 https://m.edsoo.ru/ 7416194
Wroro no pazueny 5
Paznen 3./IBu:xeHre M B3auMojielicTBHE TeJl
bu6mmorexa [IOK
3.1 Mexanuteckoe ABIkeHHe 3 0 . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.2 HMHepuuus, macea, II0THOCTS 4 0 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
14 1 2
3.3 Cuna. Bunpt cun https://m.edsoo0.ru/7f416194
Hroro no pazneny 21



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

Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

41 [asnenue. llepenaya naBnenust TBEpAbLIMU 3 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuaKocTu > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe nasneHue 6 https://m.edso00.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnunoreka [JOK
' B HUX TEIIO https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pa3nes 5.PaGora 1 MOIIHOCTh. JHeprus
bu6mmorexa [IOK
51 Pabota u mommocTe 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie MexaHH3MEI > https://m.eds00.ru/7f416194
bu6nmoreka [JOK
53 Mexanueckas Suepris 4 https://m.edso0.ru/7f416194
Htoro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
} NpOrpamMmal Beero OHTPOJIBHLIC  LIPAKTHHCCKAC 5 a30BaTeIbHBIE
padoThI padoThI pecypebi
Pa3zgen 1.TenioBbie ABJICHUSA
. bubmuorexa [JOK
1.1 CrtpoeHre u CBOHCTBA BEIIECTBA 7 1 0 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
12 Teruiopeie mpoueccs! 21 1 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2.2ekTpuyecKkre U MATHUTHBIE SIBJICHUSI
21 DneKTpuuecKue 3apsabl. 3apsoKeHHbBIE Tena U 7 0 1 bubnunoreka [JOK
' HUX B3aMOJEHCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 TTOCTOSIHHBII SJEKTPHIECKHUI TOK 20 1 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
23 MarsuTHbIe ABACHHA 0 1 1 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
4
24 IKTPOMATHHTHAS HHIYKIIHS 0 1 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
[ToBTOpEHME 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 13



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 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3znen 1.Mexanuueckue siBJeHHUA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 1 bu6mmoreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 2 1
1.2 Bsanmoneiicsue e 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 10 1
1.3 3aKoHbI coXpaHCHHUA 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHUs U BOJHDBI
bu6nmoreka [JOK
7 1
2.1 Mexanieckue Koneoanns 0 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. . 8 1 1
2.2 Mexanrieckue BONHEL 3ByK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3.2/1eKTpOMArHUTHOE 0JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE 1 6 0 bubnnoreka [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HWroro 1o paszaeny 6
Pa3znen 4.CBeToBbIe SIBJIEHUS
bu6mmorexa [IOK
6 0 1
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
6 0 1
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6enoro cBeTa B CIEKTP 3 0 1 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 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siipa 6 Eﬁfﬁ?ﬁgﬁﬁ 412426
53 | Ancpusic peakumn 7 g edso0,u/TiATadas
Hroro mo paszerny 17
Pa3nes 6.11oBTOpUTEIHHO-00001IAI0IIM I MOTYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 bubnuorexa [JOK
Kypca pusmuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
/o yp Beero KO;ITPOJIBHLIC H%aKTI/I'ICCKI/Ie 06pa3OBATETbHEI
padoTsI padoThI pecypch

1 ®dusuka — Hayka o npupoze. AsneHus
IPUPOJIBI
duznyecKue SBICHHUS.

Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U AATYMKA TeMIepaTypsl"

5 MeTtobl HaydHOTO NO3HaHUs. Onucanue bubmuoreka [IOK
(bU3UYECKUX SIBJICHUH C ITOMOIIBIO0 MOJIECNIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

5 JTAIBbHOCTH MOJETA IapUKa, MYIEHHOTO
TOPU30HTANILHO, TEM Oo0JIbllIe, UeM Oosblle
BBICOTA ITycKa"

7 Crpoenue BemecTBa. ONBITH, JOKA3bIBAIOIINE bu6nmorexa LIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHME YacTHII BEIISCTBA bubsmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMnbITH IO
HAOIIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
Kountpoabnas padora Nel mo teme

11 «Ile Eonaqam}:ible CBEJICHHS 0 CTPOECHUH 1 Bubmiorexa LIOK

p P https://m.edsoo.ru/ff0a0378
BelIeCTBAa»
12 Mexanudeckoe aBmxeHue. PaBHomepHoe u but6mmoreka [IOK



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

HEpPaBHOMEPHOE JIBUIKEHUE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAHUITEI CKOPOCTH BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0a079c
14 PacueT nyT 1 BpeMeHH JIBHIKCHHS BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ﬁ;ﬁ?ﬁ;fgs%ggﬁfowclo
16 [LnotHOCTH BemecTBa. Pacuer macchl u bubnuoreka [IOK
o0bema Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaﬁopaTopHas: padoraNel «Omnpenenenue
IUIOTHOCTH TBEPAOIO Tesiay
18 Pemenue 3agau mo teme "I1oTHOCTH bubnuoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuta kak XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuita ynpyroctu. 3akoH ['yka
JlabopaTopnas padoraNe2 «M3yuenune
20 3aBHCHMOCTH pacTsikeHus (aedopManun)
NPYKUHBI OT NPHUJI0KEHHON CHJIIBI»
21 [[SIBnenue TsroTenus. Cuia TSKECTH
2| oo ey ol et e B LOK
A https://m.edsoo.ru/ff0a1778
23 Cwita TsDKeCTH Ha JPYTHX IUIaHeTax. bubnmnoreka [JOK
PusnuecKue XapakKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
24 Usmepenue cui. lunamometp E&?ﬁrﬁ:&igg/}:mal&c
25 Bec Tena. HeBecomocTh E&?ﬁrﬁggsigr?/}?mal?m
2 CJ10>KVeHI/Ie JIBXX CHI, HaripaBneHHHx o BI/I6J'.II/IOTeKa 1HOK
OJIHOU IIpsIMOM. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no teme "PaBHOnelcTByOIIAs

CHII



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

8 Cwiia TpeHust u e€ Bubl. TpeHue B IpUpPOe U bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopnas padoraNe3 «M3yuenue

29 3aBHCHMOCTH CHJIbI TPEHHUS CKOJIbKEHHUS OT bubmuorexa [JOK
CHJIBI IaBJICHHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONMPHUKACAKIIUXCS MOBEPXHOCTEI

30 Pemenue 3amau Ha onpeaencHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3amau mo remam: «Bec Temay,

31 «['padmueckoe n3odpaxenue cuiny, «Cuib, BH6J_IHOTeKa HOK
«PaBHOJCHCTBYIOI@s CHIT https://m.edsoo.ru/ff0alde0
Kontpoabnas padora Ne2 mo remam:

30 «MexaHuyeckoe JBH:KeHHe», «Macca,

IJIOTHOCTBY», «Bec Tesa», «['paduueckoe
H300pakeHue cuI», «CHib»

33 Jasnenue. CriocoObl yMEHbBILICHUS U bu6mmoteka IIOK
YBEJIUYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHMS ra3a bubnnorexa [JOK
0T 00béMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPABIMHU TEIAMH, bubnmorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTH U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JICICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau o teme «JlapneHnue B but6mmorekxa [IOK
JKUJIKOCTH U Traze. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK

38 Coobmaiomuecs cocy ! https://m.edsoo.ru/ff0a2970

39 ['unpaBiyaeckuii mpecc BH6J_1HOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBO )KHUIKOCTHBIN HACOC

41 ATmochepa 3eMiIH U IPUUUHBL e bu6nuorexa [IOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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bubnunorexa LIOK

42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
N3mepenue armocdeproro gaBieHus. OnbIT bubnmnoreka HOK
43 _
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTr0 JaBICHUS OT bubmmoreka [JOK
44 _
BBICOTBI HaJl YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepous. AtmocdepHoe 1aBieHue bubmmoreka [JOK
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3amad mo reme " AtMochepHoe
naBieHue"
47 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnnoreka [JOK
B HUX T€JIO. ApXUMeJIOBa CHJIa https://m.edsoo.ru/ff0a3276
o4 «On JICHU e
A A Bubmiorera LIOK
n o A yiomt https://m.edsoo.ru/ff0a33fc
TeJ10, MOTPYKEHHOE B )KUAKOCTh)
JlabopaTopnas padoraNe 5 mo Teme
49 «HccnenoBanue 3aBUCMMOCTH Beca TeJia B bubmmoteka IIOK
BOJIe OT 00bEéMA MOTPYKEHHOM B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJay
bubmmoteka IIOK
S0 lnapatue en https://m.edsoo.ru/ff0a3a96
Jladoparopnasi paboraNe6
51 "KoHcTpynpoBaHue apeoMeTpa HiH
KOHCTPYHUPOBaHUeE JIOAKH U ONpeesieHue eé
rpysonoabémuaoctu'
P aMm: «IInaBanue cynos.
52 B(:)I;IGHHOen?;)T;LII{EZ»T e(?j?[;v][sn:HEeBTBiH BI?(JIT:J'I bubmorexa LIOK
AYXOTLT ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
KonTpoubHnas paboraNe3 mo reme
53 «JlaBjieHUe TBEPABIX TeJl, :KUAKOCTEN 1
ra3oB»
54 Mexanudeckas pabora bubnuoreka [JOK
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https://m.edsoo.ru/ff0a3f82

bub6nmoreka [IOK

55 MoriHocTh. EMUHUITBEI MOIITHOCTH
B JUTHIT B https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccinenoanue "Pacuét MOITHOCTH,
pa3BUBaeMoi Ipu NoabEME 10 JecTHULE"
57 IIpocTeie Mmexanu3Mbl. Peryar. PaBHOBecue
CHUJI Ha pbluare
Prluaru B TeXHHKE, OBITY U IIPUPO/IC.
58 JlaGoparopHas aﬁoTayNo 7I<)<I/fccl.:1e oBaHMe bubmiorexa LIOK
parop P - 8 https://m.edsoo.ru/ff0a478e
YCJI0OBHIi pABHOBECHSI PbIUara
Pemenue 3a1a4 1o teme «Y clIOBUA bubnnorexa [{OK
59 .
pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesznoro neicTBus
60 MeXaHu3Ma.
JlabopaTopnas padora Ne 8«U3mepenue
KII/I HAaKJIOHHOM MJIOCKOCTH»
61 Pemenne 3amau no teme "Pabora, MOIIHOCTE, bu6nmorexa LIOK
KITA" https://m.edsoo.ru/ff0a4c48
Mexannueckast sHeprusi. Kunernueckas u bubnmnorexa [JOK
62 _
MOTEHLMAIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUs MEXaHUYCCKON SHEPrun Bubmorexa LIOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"DKCIIEPUMEHTAJILHOE OIIPECIICHHE
64 W3MEHEHUS KHHETHYECKOHW M MOTEHIINATbHOM
SHEPTHH MPY CKATHIBAHUH TeJIa TI0 HAKJIOHHON
TJIOCKOCTH"
65 KonTtpoubnas padora Ne 4 mo reme
«PaboTa 1 MOIIIHOCTH. JHEPTrUsD)
66 PesepBHslit ypok. Pabota ¢ TekcTamu 1o Teme bubmuoteka [IOK
"MexaHndeckoe aBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 HroroBast koHTpobHAs paboTa bubnuoteka [JOK
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https://m.edsoo.ru/ffOa4ffe

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme

1
68 "Pabora. MouiHocts. OHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 8
MHOYPOYHOE IIVIAHUPOBAHUE
8 KJIACC
KounuecTBo yacos DJIeKTPOHH
Kour bI¢ Jlomainee
Ne Tema ypoka poas | Ilpakrun| uHppoBbIe 3axanue
n/n Bcero Hble | 4Yeckue | OOpasoBare
pa6o pabotrbl = JbHBIE
ThI pecypcsl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO- BHO(?HOTeKa 51
1 KMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 1 _
https://m.edso
TOATBEpAUICHHA 0.1u/ff0a5256
5 Macca u pazmep aTOMOB U MOJIEKYII. 1 81
bubnuoreka | §2
3 Mopenu TBEPOTO, JKUIKOTO B Ta3000pa3HOTO 1 LHOK
COCTOSIHUM BelecTBa. BXOQHOM KOHTPOJIb https://m.edso
0.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPIOTO, KHUIKOTO U §2
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE II0JIOKEHHUM MOJIEKYJISIPHO-
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KMHETUYECKOU TEOPUHU

Kpucrannuueckue u amopgHbie Tena

Bubaunoreka
LHOK

https://m.edso
0.ru/ff0a5800

§2

CMaumnBaHuE U KalWUISIPHOCTbD.
IToBepXHOCTHOE HATSKEHUE

Bbubanoreka
LHOK

https://m.edso
0.ru/ff0a5530

§3

TemnoBoe pacmupeHue u cxaTue

Bubmanoreka
IHOK

https://m.edso
0.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS YACTHIL

§3

§4

Buytpennss sHeprusa. CriocoObl H3MEHEHHS
BHYTPEHHEHN YHEPTrUU

Bbubmanoreka
HOK

https://m.edso
0.ru/ff0a5c60

10

Bunsl Tennonepenaun

Bbubmmoreka
HOK

https://m.edso
0.ru/ff0a6412

11

VYpok-konpepenuus "IlpakTuueckoe
HCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB BEILECTB U
MaTepuajIoB B LIETAX dHeprocoepexeHus"

Bbubmmoreka
LHOK

https://m.edso
0.ru/ff0a65c0

§5-6

§7-9

12

KommuectBo Temnorel. Y neapHas
TEIMI0EMKOCTD

Bubmanoreka
LHOK

https://m.edso
0.ru/ff0a6976

§10-11

13

VYpaBHeHue TernoBoro 6ananca. TermmooomeH
Y TETNIOBOE PaBHOBECHE

Bubmanoreka
LHOK
https://m.edso

§12
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0.ru/ff0a7088 |

JlaGoparopHnasi padora Ne 1 bubnmoreka
14 "UccaenoBanue sIBJICHHS TEIJI000MeHA LIOK
NMPH CMEIIMBAHNM XO0JIOIHOM M ropsiyei https://m.edso
BO/IbI" 0.ru/ff0a6a98
Pacuet Konu4ecTBa TEILIOTHI, HEOOXOIUMOrO §12
15 JUTsl HAarpeBaHUsI TeJla ¥ BBIICIIEMOI0 UM MPH
OXJIAXKJICHUHN
bubmnnoreka
16 JlaGopaTopHas padora Ne2 "Onpenesnenue IHOK
Y/AeJIbHOM TEIJI0eMKOCTH BelecTBa' https://m.edso
0.ru/ff0a6bb0
bubnnorexa | §13
17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa LIOK
Cropanus https://m.edso
o.ru/ff0a7b5a
I[naBieHne U OTBEPAECBAHNE EHO(?HOTGM §15-17
18 ipI:;T?:;I;quKHX Ten. YaenbHast TemioTa hitos://m.edso
asa 0.ru/ff0a71d2
bubnuoreka
19 JlabGopaTopHnas padoraNe3 "Omnpenenenue IHOK
YAeJAbHOM TeII0ThI IIaBJIeHHs Jbaa' https://m.edso
0.ru/ff0a72fe
bubmunoreka | §18
20 [TapooGpa3oBanue U KOHIEHCAITHS. LIOK
Hcnapenue https://m.edso
0.ru/ff0a740c
Kunenue. YneabpHas Temiora Bbubmmorexa | §21-22
21 nmapooOpa3oBaHus U KOHJICHCAIIUH. LIOK

3aBUCHUMOCTh TEeMIEpaTyphl KUTICHUS OT
aTMOC(EpHOTO TaBJICHHS

https://m.edso
0.ru/ff0a786¢

22

Bbubnuoreka

20

wn
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Bnaxsocts Bo3ayxa. JlabopaTopnasi paGora HOK
Ne4 "Onpenesienrne OTHOCUTENbHOM https://m.edso
BJI2AKHOCTH BO31yxa" 0.ru/ff0a7628
23 Pemienue 3agayd Ha onpeieneHne BIaKHOCTH
BO3/yXa
[TpuHIUIIBI paOOTHI TETIJIOBBIX ABUTATEIICH. §23-25
24 [TapoBas TypOuHa. [[Burarens BHyTPESHHETO
CrOpaHus
bubnuorexa | §27
o5 KIIJI TenmoBoro aurarens. TemnaoBbie IHOK
JIBUTATEIIM U 3aIUTA OKPYKAKOIIEH Cpeabl https://m.edso
o.ru/ff0a7c7c
2% 3aKOH COXpaHEHUs U MIPEBPAILCHHS YPHEPTUU B
TETUIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME BHO%HOTeKa
27 "TenmnoBsle sBieHMs. MI3MeHeHNe arperaTHbIx 1
COCTOSIHUH BerecTBa" hiips.//m.edso
m 0.ru/ff0a83f2
KonTtpouabHnas pabora Nelno teme BHO%HOTeKa
28 "TemnoBble iBJaeHusA. U3MeHeHne 1 )
arperaTHbIX COCTOSIHMI BemecTBa' hiips.//m.edso
p 0.ru/ff0a86ae
29 Dnektpusanus Ten. [[Ba posia aneKTpruiecKux §27
3aps/ioB
30 Ypoxk-uccienoBanue "IneKTpU3aus TEI
WHJYKIHMEW U IPU CONTPUKOCHOBEHUU"
bubnnoreka | §29
31 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH LIOK
Kynona https://m.edso
0.ru/ff0a87e4
30 DekTpuyeckoe noje. HanpsskeHHOCTh bubnuoteka
JIEKTPUYECKOro noJis. [Ipunnun [HOK
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CYIIEPIIO3UIIMU JIEKTPUYECKUX TOJIEH

https://m.edso

0.ru/ff0a8a0a
33 Hocurenu snekrpuyeckux 3apsoB. §30-31
DnieMeHTapHbId 3apsia. CTpoeHue atoMa
bubnmoreka | §28,32
34 [IpoBOIHUKY U TUAIEKTPUKU. 3aKOH LIOK
COXpaHEHUs JJIEKTPUIECKOT0 3apsiaa https://m.edso
0.ru/ff0a8ef6
bubnuorexa
35 Pemrenue 3agad Ha IIpUMCHCHUC CBOICTB LHOK
JJIEKTPUYECKUX 3apsi0B https://m.edso
0.ru/ff0a90cc
9 . bubnuoreka | §34
JIEKTPUYECKUI TOK, YCIIOBHSI €r0 LIOK
36 .U
;ZLI;GCTBOB&HH?I CTOYHHUKH JIEKTPUUECKOTO httos://m.edso
0.ru/ff0a95a4
bubnuoreka | §37
. OK
37 1
JIeNCTBUA dIEKTPUYECKOTO TOKA https://m.edso
0.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO MOJIS HA TPOBOIHUKHU U
JTUDJIEKTPUKN"
bubnuortexa | §36
39 BHeKTqueCKI/H‘/'I TOK B ME€TaJljiaX, )KUAKOCTIX LHOK
U Tazax https://m.edso
0.ru/ff0a9838
40 DneKTpruyecKas 1ierb U €€ COCTaBHbIE YaCTH §35
Cuna toka. JJaboparopHas pabora BI/IO6}J<II/IOTCK3. 538
41 NQS"KlsMepeﬂne U peryJIMpoBaHHe CHJIbI E{t s//m.edso
roka 0.ru/ff0a8bd6
42 DieKTpuUecKoe HampspkeHne. BoasTMerp. bubnauoreka | 839
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JlabopaTopHas padora Ne6 '"U3smepenne u
peryJiMpoBaHue HaNpsiKeHus "

LHOK
https://m.edso

0.ru/ff0a9e14
bubnunoreka @ §40
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIbHOE HOK
COIPOTUBIICHUE BEILECTBA https://m.edso
0.ru/ff0aa738
JlabopaTopnasi padora Ne7'"3aBucumoctn bubnnoreka
44 JIEKTPUYECKOT0 CONMPOTUBJICHUS HOK
NPOBOJAHMKA OT €ro JJIHHBI, IJIOIAAU https://m.edso
I0IIePEeYHOro ceYeHusi i MaTepuaa" 0.ru/ff0aa738
bubnmnoreka
45 3aBUCUMOCTh CUJIbI TOKA OT HAIPSKEHMUS. LIOK
3axon OMa aJi yyacTKa Lenu https://m.edso
0.ru/ff0aad4a
JlaGopaTropuas pacora Ne8 "HcciienoBanue bubnmoreka | 840
46 3aBHCHMOCTH CHJIbI TOKA, HAYLIEro Yyepes HOK
pe3ucTop, OT CONMPOTHBJICHHUS Pe3UCTOPA U https://m.edso
HANPSIIKEHHs! HA pe3ucTope" 0.ru/ff0aa04e
47 [TocnenoBarenbHOE U MapaJUIEIbHOE §44-45
COEIMHEHUS IPOBOJIHUKOB
JlabopaTopnas paboraNe9 «IIpoBepka bubnuotexa
48 NPaBHJIAa CJI0KEHUS HANIPSIGKEHUH Ipu HOK
10CJIe0BATEIbHOM COCAUHEHHH ABYX https://m.edso
PEe3MCTOPOB» 0.ru/ff0aaa58
JlabopaTopnasi padora NelO«IIpoBepka EPgIJ(IHOTeKa
49 NMpaBUJIa VIS CHJIBI TOKA MPH
ngpannenllHOM coezmnelmﬁ Pe3nucTOpPOB» https://m.eds0
o.ru/ff0aadle
bubnmnoreka
50 Pemenue 3anay Ha npuMeHeHMe 3akoHa OMa IHOK

AJIg Pa3InYHOr0 COCAMHEHUA ITPOBOAHHUKOB

https://m.edso
0.ru/ff0aaf8a
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Bubnuoreka | §46-47
51 Pabora 1 MomHOCTH JJIIEKTPUYECKOI'O TOKA. HOK
3akon Jlxxoynsa-Jlenna https://m.edso
0.ru/ff0ab124
JlabopaTopHas padora Nell1"Onpenesienue BHO6£HOTGKa
52 PaGoThHI 1 MOIIHOCTH 3JIEKTPHIECKOT0 Htt s-//m.edso
" —u -
Toka 0.ru/ff0ab3e0
3 Bubnnoreka | §48-49
JIEKTPUYECKHE LIETTH U ITOTpeOuTen OK
53 3JIEKTPUUECKOM Hepruu B ObITy. KopoTkoe ]h%[t s-//m.edso
ps://m.
3aMbIKaHHC 0.ru/ff0ab660
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME Bubanoreka
54 "DyeKTpuUecKue 3apsbl. 3apsKEHHbBIE Tela U LIOK
ux B3auMoaencTsua. I1oCcTOSIHHBIH https://m.edso
AIEKTPUICCKUN TOK" o.ru/ff0abd2c
KonTtpouabnas padora Ne2mo reme bubnmnoreka
55 "JnekTpuyeckue 3apsaabl. 3apsikeHHbIE IHOK
TeJia U uX B3auMogencTBus. IlocTostHHbBIMH https://m.edso
3JIeKTpUYecKuii TOK" 0.ru/ff0abea8
56 ITocTosTHHBIE MAarHUTEI, KX B3aMMOJIEHCTBHUE §50
bubmanoreka
57 Ypok-uccnenosanue "M3ydyenue nonei IHOK
MOCTOSSHHBIX MarHuToB" https://m.edso
0.ru/ff0ac3d0
bubnuoreka | §51,54
58 MaruutHoe 1mojie. MarHuTHoe Iojie 3eMIId U ILHOK
€ro 3HaveHue g )KU3HU Ha 3eMIe https://m.edso
0.ru/ff0acOba
52-53
OmneIT OpcTena. MarauTHoe nosne EPgEHOTeKa s
59 AIEKTPUIECKOTO TOKa MarHuTHOE 1osie I

KaTyliKu ¢ TOKOM

https://m.edso
0.ru/ff0ac1d2
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[TpuMeHeHHE 3JIeKTPOMArHUTOB B TEXHUKE. buGmuoreka | 853
60 JlaGoparopHnasi padora Nel2"U3yuenue 1 1 HOK
AeficTBUS MATHMTHOIO I0JISI HA IPOBOJAHUK https://m.edso
¢ TokoM" o.ru/ff0ac74a
DNeKTPOABUTATEh IOCTOSTHHOTO TOKA. §57
Hcnonp3oBanue aieKTpoBUraTeneii B Bubnmnoreka
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE. 1 1 HOK
JlabopaTopHas padora https://m.edso
Nel3"KoHcTpynpoBaHue ¥ U3y4eHue o.ru/ff0ac86¢
padoThI dekTpoaABUraTesis'
62 OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM 1 §59-60
naaykuuu. [Ipasuno Jlenna
DnekTporenepatop. CriocoObl MoTydeHHs §61
63 AIIEKTPUUECKONW HEPTUH. DIEKTPOCTAHINH HA 1
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
64 ITonroToBka K KOHTPOJIBHON paboOTeE MO TeEMe 1
"DJIeKTPUYECKUE U MATHUTHBIC SIBIICHUS"
bubnmnoreka
65 KounrtpoJabHas padoraNe3 no teme 1 LIOK
""JuIeKTpUYecKHe M MATHUTHBIC ABJIeHUA" https://m.edso
0.ru/ff0acbl14
bubnmnoreka
66 IToBTOpenue temsl "llocTostHHBIN 1 IHOK
JIEKTpUYECKUi TOK. TeroBble siBeHns" https://m.edso
0.ru/ff0acc5e
bubnuoreka
HOK
67 HToroBast KOHTPOJILHAsI PadoTa. 1 httos://m.edso
0.ru/ff0acdc6
68 O6o06u1aroiee NOBTOPEHHE 1 ‘
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 13 ‘
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka
/i Yp Beero KO;ITpOJIBHLIe JIa660paT01‘;HLIe 0Bpa3oBaATEbHbIE
padoThI pa6oThIpadoThI pecypesi
1 Mexannueckoe IBuxkeHue. MatepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnnorexa [IOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMONTMHENHOE IBUKEHUE. 1 bubnnorexa [JOK
BxoaHoii KOHTPOJIb https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHetHOEe paBHOYCKOPEHHOE 1 bubmuoteka [IOK
JBUOKEHHE. Y CKOpEHUe https.//m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTHU
JladopaTopnas padora Nel"Onpenesienue
7 YCKOpEHHsI TeJIa IIPU PABHOYCKOPEHHOM 1 1 E;I[?sj'j/l;lr?wT:é(sZgg/I?an db18
ABMKEHUU 110 HAKJIOHHOM MJIOCKOCTH'" — '
8 CBobOonHoe nanenue tei. OneiTel [anunes 1
PaBHOMEpHOE JBHKEHUE TIO OKPYKHOCTH.
9 IMeprox u yactora oOpamienus. JInHeiHas u 1 BH6J_]HOTeKa LHOK
yII0Bask CKOPOCTU https://m.edsoo.ru/ff0ael76
10 [leHTpOCTpEMUTENTEHOE YCKOPEHHE 1
11 IIepssrit 3akoH HbroToHa. Bextop critb 1 bubmaorexa LIOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0adb18
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12 Bropoii 3akon Herorona. PaBHozelicTByromas bubnuoreka [JOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ﬁg&?ﬁ;féigg}?mae%z
14 Pemenue 3aay Ha NpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3axon T'yxa ﬁ&?ﬁrﬂf&%ggﬁfo:ﬂecaz
16 Pemenue 3anau no teme «Cumna ynpyroctu»
JlaboparopHas padoraNe2 «Onpenenenue bubmmorexa [JOK
17 7KECTKOCTH NPYKUHbD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpenus https://m.edSO(])_.[ru/fanf738
19 Pemenue 3agau no reme «Cuiia TpeHUsD BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTopnasi padoraNe 3 "Onpenenenue bubmmnoreka HOK
k03¢ PunuenTa TpeHus CKoJIb:KeHus'" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no teme "3akonsl HetoTOHA. bubnuoreka [{OK
Cwua ynpyroctu. Cuiia TpeHus"” https://m.edsoo.ru/ffOafb8e
29 Cuta TSKeCTH Y 3aKOH BCEMHUPHOTO bubnmnorexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIeHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cucrema). ["amaktuxu"
24 Pemenne 3amau nmo teme "Cuiia TSDKECTH U bubnunorexa LIOK
3aKOH BCEMHUPHOTO TAroTeHus" https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocMuueckasi ckopocTs. HeBecomocThb bubmuorexa [IOK
U [IEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOUKHU.
2% AbcomoTHO TBEpOE Teno. PaBHOBECHe bu6muoreka [JOK

TBEPAOTO TeJa C 3aKPErIEHHON OChIO
BpalleHus

https://m.edsoo.ru/ff0afe36
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27

MowmeHT cuisl. LeHTp TsKECTH

Pemenne 3aga4q mo reme "MOMEHT CHJIBL.

bubnunorexa LIOK

28 entp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
29 "ngaHquCKOC I[BIE)KCHI/IG §3aHMone1‘/’ICTBHe Bubmorexa LOK
Texn" ) https://m.edsoo.ru/ff0b0408
o | s perset BuSorsa 10K
! JABIRCHHLE. https://m.edsoo.ru/ffob06ec
B3aumopaeiicTBue Tes
14 .U .
3L coxpamenun mmyrsea. Ynpyroc u neypyroe bu6miorera LIOK
P . Y - 2 TIpyE yHpyr https://m.edsoo.ru/ffOb07fa
B3aMMOJICIICTBHE
30 Pemenue 3aga4 no teme "3akoH COXpaHEHUS bubnunoreka LIOK
uMITyJbCca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE B
IPUPOJIE U TEXHUKE"
bu6nmorexa LIOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.edsoo.ru/ff0b0as4
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U bubnmnorexa [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JladopaTopnas padoraNe 4 «Onpenenenune
36 PatoThI CUJIBI TPEHUsI IPH PABHOMEPHOM
JABHKEHHUU TeJia M0 rOPU30HTAIBHOM
MOBEPXHOCTH
37 CBs13b sHepruu u padoTsl. [loTeHnmanbHas
DHEprus
38 Kunernueckas sneprus. Teopema o bu6muoreka [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlabopaTopnasi padora NeS «U3yuenue bu6muoreka [JOK

3aKOHA COXPAHCHHUSA JHCPIrUun»

https://m.edsoo.ru/ffOb12fe
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a1 KomnebaTenpbHOE IBHIKCHHUE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. Belnyx1eHHbIE bubmmoreka [JOK
koneOanus. Pe3zonanc https://m.edsoo.ru/ff0b20f0
43 Marematuueckuii ¥ IpyKUHHBIN MasiTHUKH
Vpok-ucciieroBasue «3aBUCUMOCTE IIEPHOIA
44 KOpJICGaHI/Iﬁ OI[T ’KECTKOCTH MPY>KUHBI U ﬁacfm Bubmorexa IOK
Pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue 3HEprun NP MEXAHUUECKUX
KOJIeOaHUIX
JlaGopaTopHast padoTaNe6 «Onpeneenne
46 ‘laCTOI")l“bI I/F ne 1:)oua Ko.neﬁaﬂm”lp : Bubmiorexa LIOK
p https://m.edsoo.ru/ffOblaec
NPY’KUHHOTO0 MasITHUKA)
JlaGopaTopHas padoraNe7 «IIpoBepka
47 HeaaBI;ch;OCTnpne nojaa Kone%amfﬁ rpy3a Bubmzorexa HOK
pHoz pysa, https://m.edsoo.ru/ff0b197a
MO/JABENIEHHOT0 K HUTH, OT MacCChl IPy3a»
Mexannueckue BojHEL. CBOMCTBa
48 MEXaHUYECKNX BOJIH. [IpomonsHbIE U Bubmmorexa HOK
- 11poat https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepenus "MexaHUYecKue BOTHBI B
TBEPIOM Tene. CelicMuiecKre BOITHBI"
50 3ByK. PacnipocTpaneHue U oTpakeHHe 3ByKa
51 Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUECKUI pe30HaHC
VYpoxk-koHpepennus "YapTpa3ByK u bubmmoreka [JOK
53 " .
UH(PA3BYK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ffOb23ca
IToaroroBka K KOHTPOJILHOM padOTE IO TEME
" 8 P P bubnuotexa [JOK
54 3aKoHBI COXpaHEeHUsl. MeXxaHnuecKue

KoJieOaHus U BOIHBI"

https://m.edsoo.ru/ffOb25f0
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KonTpoubHnas padora Ne3 mo teme

55 "3aKoHbI cOXpaHeHHsA. MexaHu4ecKue
KO0J1e0aHUSA U BOJIHLI"
56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHbBIE bubnmnoreka HOK
BOJIHEI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA 2JIEKTPOMAarHUTHBIX BOJTH
Vpok-koupepennus "lkaza
58 3J1peKT OME(}I)“HII)/ITHBIX BouiH. Ucrionp3oBanue Bubmrorexa LIOK
P ' g , https://m.eds00.ru/ffob2fe6
AJICKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3U
VYpok-uccnenosanue "M3yuenne cBOCTB
59 3J1peKT OMarHUTHBIX BOHHy: [IOMOILIBIO Bubmorexa HOK
P o https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenehoHa
60 Pemrenue 3a1a4d Ha onpeieICHUE YaCTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMarHuTHas npupoza cseta. CKOpocTb bubmmoreka [JOK
cBeTa. BorHOBEIE CBOCTBA CBETA https://m.edsoo.ru/ff0b31d0
HUcrounuku cseta. IIpsimonunaeiiHoe
62 acIIpPOCTPaHEHUE CBIG::)Ta 3armenus CoiaHIA U Bubmmorexa HOK
pacnpoctp ’ https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH OTpaKeHUs cBeTa. 3epkaa. Pemrenue
63 3a1a4 HaIl)'I HMEHEHUE 3a1<01fa OTpaKEHUS Bubmmorexa HOK
p p https://m.edsoo.ru/ffOb38c4
cBeTa
[Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS bubmuoreka [IOK
64 _
CcBETa https://m.edsoo.ru/ffOb3aea
TTonHOE BHYTpPEHHEE OTPAKEHHUE CBETA.
65 I/IcnonLSOBZIT{II)/Ie HonHorpo BHYTPEHHETO bubsmorexa LIOK
YIb https://m.edsoo.ru/ffOb3c5c
OTPaKEHHSI B ONTHYECKHUX CBETOBOAAX
Jladoparopnasi padora Ne§ "UccienoBanue
66 3aBHCHUMOCTH YIJIa PeJIOMJIEHUSI CBETOBOI0
JIy4ya OT yrJia naJeHusi Ha rpaHuue ""Bo3ayXx-
crexiao"
67 VYpoxk-koHpepennus "Mcrnonp3oBanue
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IMMOJIHOT'O BHYTPCHHET'O OTPAKCHUA:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAA CBS3b"

bu6nmoreka [IOK
68 Jluna3el. OnTudeckas cuiia JIMH3bI https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n300paXkeHUH B TMH3AX bubmnorexa LIOK
https://m.edsoo.ru/ff0b444a
1 | pspropusa ptors oo Copetrnne B 10K
y P . " https://m.edsoo.ru/ff0b4206
CHJIbI COOMPAaIoIeii JIMH3bI
71 Ypoxk-koudeperuus "OnTuaeckre JINH30BbIE bubnuoreka [IOK
pubopser" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 kak onTuveckas cucreMa. 3peHue bubmorexa LIOK
' https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsr 3penus. Kak
COXpPaHUTh 3peHue"
P 0 .0
74 Huotona. Caowennie crexrpatsiy uncron Bubmiorera LIOK
) p 1 : https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JladopaTopnas padora Nel0) "OnbIThl IO
75 Pa3JI0KEeHHIO 0eJIOr0 CBeTa B CIIEKTP H bubmmnoreka HOK
BOCIIPUATHIO IBETA NPEAMETOB IPHU UX https://m.edsoo.ru/ff0cOe2a
HA0/II01eHUH Yepe3 BeTOBbIe puiabTpbI'
76 VYpok-npaktukym "BoiHOBBIE CBOMCTBA CBETA!
Jqucnepcus, uHTepdepennus u qudppakuus”
77 OmnsiThl Pesepdopaa u muianerapHas MoJienb bu6muoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcenyckanue v noriomeHue cBera arTOMOM. bu6muoreka [IOK
KBanThl. JIuHEHYaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabnroneHne cCieKTpoB bubnmnorexa [JOK
WCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaamoakTBHOCTD U €€ BUIBI bubmuorexa [{OK
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https://m.edsoo.ru/ff0c1672

82 Ctpoenue aToMHOTO siipa. HykinonHnast Mojiens bubmmorexa LIOK

p Apa. HyK A https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIC IpeBparieHus. 30Tormbl bubmnorexa LIOK

A pepparit ' https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau mo teme: "PannoakTHBHEIE bubnunoreka LIOK
npeBpauieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon nmomypacnana

86 Ypok-koHpepenius "PaguoakTuBHbIC bubnnorexa [JOK
W3JIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXpPaHEHUS bubnuoreka [IOK
3apsiI0BOIO U MAacCCOBOTO YHCEI https://m.edsoo.ru/ffOc1c58

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b MacChl U bubnnoreka [JOK
SHEPIruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq o teme "SnepHsie peakiuu"

90 Peakuuu cunresa u nenenus saep. Mictounuku bubmmoreka IIOK
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.

91 JleficTBHS paiuOAKTUBHBIX U3Iy4YE€HUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 "DNEeKTPOMarHuTHOE MOJIE. bubmuoreka [IOK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTpoubHnas padoraNe 4 nmo reme
93 ""JJIeKTPOMATrHUTHOE T0JIe.
DJIeKTPOMarHuTHbIe BOJIHbI. KBaHTOBBIE
siBjieHus "
[ToBTOpenue, o606menHue. JlabopatopHbie bubmmoreka [JOK

94 n =4 n .
paboTsl o Kypey "B3aumoneiictBue Ten https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 0600menHue. Pemenue bubnunoreka LIOK

PACUCTHBIX U KAYCCTBCHHEBIX 3aJa4 110 TEMC

https://m.edsoo.ru/ff0c2572
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"TemnoBbI€ MpoIecch”

[ToBTopenue, 0600mmenue. Pemenne

96 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe 1 bubmnorexa LIOK
" on https://m.edsoo.ru/ff0c2a22
KII/I TerutoBbIX ABUATATENEH
IToBTOpenue, 0600eHNE. Permenune BuGmorexa LIOK
97 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME 1 _
" " https://m.edsoo.ru/ff0c2b30
KIIJ] anexTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 bubmmoreka [JOK
pabotsl 110 Kypey "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu 1 bubmmorexa [JOK
1o TemMe "3aKOHbI COXpPaHEHHS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
. bubnuoreka [{OK
1
100 WroroBeii koHTpoIk https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu 1 bubmmorexa [JOK
o Teme "CBeToBBIC SBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menHue. Pabota ¢ Tekctamu 1
no teme "KBanToBas u simepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usmka, 7 xknace/ [epeimkun .M. A.N.1BanoB,Mocksa «IIpocssimienne» 2023 ron
®dwusuka, 8 kinacc/ [epermkun M.M.,A.. BanoB. MockBa «IIpocsemenue» 2023 T.

» ®usmka, 9 xknace/ [epeimkun U.M.,A.1.MBanoB Mocksa .IIpocsemienne.2023 rog.

METOAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL

1. Pabouast mporpamma. @usnka. 7 — 9xmaccel: yaeOHO-MeToamueckoro nocodus /coct. TuxonoBaE.H. — 2-e u3x.,crepeotumn. —M.: [Ipoda,2013.
—398,(2)

2. IIporpammbl ocHOBHOTO 00111eTO 0Opa3zoBanus. dusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢pusuke. 7-9 knacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cooTBeTCTBUM C BHIOPAaHHBIM YI€OHUKOM:

4. Ieppimikun .M.COopHHK BorIpocoB U 3afau 1o ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2022. —192c.

7. Kupuk JI.A. ®usuka — 7. Pa3HOypoBHEBbIE CAMOCTOATEIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 9 knacc. Jlaboparopusie padotsl. KonTponbsnbie 3ananusi. —Capatos:Jluneit, 2014.

8. «KoHTponpHO-u3MepuTebHble MaTepralisl. Pusnka. 9 kiacc/Coct. H.U. 3opuH. — 2-¢ n3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uzuka. 7-9 knacc: yaedbHo-meToanueckoe nmocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:

10.KoHTpOsIBHBIEC U CAMOCTOATENbHBIE Pa0OTHI 10 Gusuke. 7-9 kiace: k yueoHuky A.B. [lepeimkuna, E.M. I'ytauk «®usnka 9 kmace» / O.U.



I'pomiesa. — M.: U3natenbcTBo «IK3amMen», 2014.

11. Tectsl o ¢pusuke.7- 9 knace: k yueonuky A.B. [lepeimkuna, E.M. I'yTHuk «Dusnkay»

12. 9 knacey» / O.W. I'pomuieBa. — M.: M3naTenscTBO «OK3amen», 2023.

®duswuka. 9 kinacc. TemaTnyeckue TecToBbIC 3a1anus sl moarotoBku K ['IA. / aBT.- coct.: M.B. boiinenko, O.H. Mupomikuna. — SIpociaBiib:
000 «Axanemus pazButus», 2023.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

1. BuzmeoonsiTsl Ha ypokax. — Pesxxum moctyma: http://fizika-class.narod.ru

2. Enunas xomnekuust udpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pesxxum gocryna: http://school- collection.edu.ru

3. UuTepecHbie MaTepHasbl K ypokaM (GH3UKH [0 TEMaM; TECThI 10 TeMaM; HarJIsIHbIe MOCOOHs K ypokaMm. — Pexxum moctyma: http://class-
fizika.narod.ru

4. Iludpossie 0Opa3oBaTebHBIE pecypehl. — Pesxum nocryma: http://www.openclass.ru

5. DnexkTpoHHbIEe YUeOHUKH 110 pusnke. — Pexxum nocryna: http://www.fizika.ru

6.lucranmonnas mkoia Ne368 http://moodle.dist-368.ru/ OTkpsIThIi Kilace. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas komnekius nudpoBeIx 00pa3oBaTenbHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

9. UuTepHert ypok. http://interneturok.ru/ru/school/physics/


http://www.openclass.ru/

10. I'azeta «1 cenTsa6ps» Matepuansl 1o ¢pusuke. http://archive. I september.ru/fiz
11. Auumanun ¢usznueckux o0bekToB. http://physics.nad.ru/
12. )KuBas ¢pusuka: odyuaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

I'paduk sadopaTOpHBIX 1 KOHTPOJIbHBIX padoT no ¢usuke B 7 Kiaacce Ha 2024-2025 y4yeOHbIi 1oj
KounTtpoJbHbie padoTsbl

Ne Jlara

KP HaumeHOoBaHUE KOHTPOJIbHBIX PadoT no ¢akr
IJIAHY

1 [lepBoHayaNbHbBIE CBE/ICHUSI O CTPOSHUU BEIIECTBA

2 MexaHnYecKoe JIBIKEHUE, Macca, INIOTHOCTH BEIIECTBA

3 Bec tena. I'padhuueckoe nzobdpaxenue cuit. CHIbl

4 Pabota, MOIITHOCTD, YHEPTHS

Na6oparopHble paboTbi

Ne Hara
JIP | HammeHoBaHue J1a00OPATOPHBIX padoT no dakr.
TUIAHY
1 Onpenenenne MIOTHOCTH TBEPAOTO TeNa
2 N3ydenne 3aBUCUMOCTH pacTshkeHUs (AeopMaliium) mpyKUHbI
OT NPUJIOKEHHON CUIT
3 M3yueHre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI
ABJICHUS 1 XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH
4 OrnpezesieHNe BHITAJKUBAIONIEH CUIIBI, ACHCTBYIONIEH Ha Tello,



http://www.fizika.ru/

MOTPYKEHHOE B )KHUJIKOCTh

) HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMaA
MOTPYKEHHOU B KHUJKOCTh YaCTH Tella

6 "KoHcTpynpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOAKHU U
onpeeseHue e€ rpy30noabEMHOCTH "

7 WccnegoBanue ycinoBuid paBHOBECHUS phluara

8 MN3mepenne KIIJ[ HaKJIIOHHOM IITIOCKOCTH

I'paduk 1a60paTOPHBIX M KOHTPOJIBLHBIX PadoT Mo ¢pusuke B 8 kiacce Ha 2024-2025 yuedHblii roj

JlaGopaTopHble padoThI

8 kamace
Ne Jara
JIP | HammenoBaHue 1a00paTopHBIX padoT 10 IVIAHY paxr
1 HccnenoBanue sBIeHUS TEIJIOOOMEHA MPU CMEIINBAaHUU

XOJIOJTHOW Y TOPSIYEil BOJIBI

2 Omnpenenenue yaeabHON TEIIIOEMKOCTH BEIIEeCTBa.
3 OrnpeneneHne yaeJIbHON TEIJIOTHI IUIaBJIEHUS Jibjaa'
4 Omnpenenenue

OTHOCHTEIIEHOW BJIQKHOCTH BO3JIyXa.
5 V3mepeHue 1 peryanupoBaHue CUITbI TOKA.
6 V3mepeHue u peryanpoBaHne HapsHKEHUSI.
7 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUS

MMPpOBOAHHKA OT €ro AJIWHBI, IJIOMAAX MOIICPCYHOTO
ceyeHus U marepuaia




HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEpe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAPSKEHUS
Ha Pe3NCTOpE.

9 IIpoBepka nmpaBuiia CI0KEHUSI HAIIPSHKEHUN TTPU
IIOCJICI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB
10 [IpoBepka nmpaBuiia AJis CUIIbI TOKA IIPH MApaJIEIbHOM
COEJMHEHUH PE3UCTOPOB
11 Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, UIYIIETO
yepes pesuctop. OnpezneseHne MOIHOCTH
AJIEKTPUYECKOT0 TOKA, BBIJIEISIEMON HA PE3UCTOPE
12 N3ydyeHue neiicTBUS MAarHUTHOTO I10JIs1 HA IPOBOJHHUK C
TOKOM.
13 KonctpynpoBanue u nusyuenue paboThl
JIEKTPOABUTATESL.
8 k1accKonTposabHbIe padoThI
Ne Hara
KP HaumeHoBaHHe KOHTPOJIbHBIX padoT 1o IJIAHYy paxr
1 BX01HOI KOHTPOJIb
2 TemnoBele siBneHUs. MI3MEHEHNE arperaTHbIX
COCTOSIHMI BEIIECTBA
3 DnexTpuueckue 3apsaabl. 3apsLKeHHbIE Tela U UX
B3auMoAEUCTBUSA. [I0CTOAHHBIN dIEKTPUIECKUI
TOK.
4 DNEKTPUUECKHUE U MarHUTHBIE SIBJICHUS
5 HToroBast KoHTpoJIbHAs paboTa







I'padpuk koHTpOIBLHBIX padoT mo pusuke 9 KiIace
2024-2025 y4eOHbIii roj
JlaGopaTopHble paGoThI

Ne Hdara
JIP HanmenoBanue 1a060paTopHbIX padoT 10 IJIAHY dakr
1 Onpenenenre ycKOpeHUs Teja npu
PaBHOYCKOPEHHOM JIBU’KEHHH 110 HAKJIOHHOM
IIJIOCKOCTH
2 OrnpeesieHne KECTKOCTU MPYKUHBI
3 Onpenenenne ko3 dunmenta TpeHus
CKOJIbKEHUS
4 Omnpenenenue pabOTHI CHIIBI TPEHUS TPU

PaBHOMCPHOM ABWIKCHUU TECJIA 110
FOpHBOHT&J’ILHOﬁ ITOBCPXHOCTH»

S W3ydyeHue 3aKoHa COXpaHEHUsI SHEPTUN

6 OrnpeenieHre 4acTOThl ¥ IIEpHOJia KoaeOaHmi
MPY>KUHHOTO MAasITHUKA

7 [TpoBepka HE3aBUCUMOCTH TIEPHOJIa KOJIeOaHU
rpy3a, MOABEHICHHOTO K HUTH, OT MacChI Tpy3a

8 HccnenoBanue 3aBUCMMOCTH yIiia

MIPEJIOMJICHHUSI CBETOBOTO JIy4a OT yTIJia
MaJeHHsI Ha TpaHuIle "BO3IyX-CTEKIIO

9 Onpenenenne (GOKYCHOTO PACCTOSTHUS H
OIITUYECKOM CHJIBI COOMPAOIICH JTMH3BI
10 OMBITHI IO PA3JIOKEHUIO OEJI0T0 CBETA B

CIIEKTP U BOCIPUATHUIO LIBETA IIPEAMETOB IPH
UX HaOJIIOICHUHU Yepe3 IBETOBbIE (QUIIBTPHI

KonTtpoabsnbie padorsl -9 kiacc

Ne KP Jara
HanmeHoBaHMe KOHTPOJIbHBIX PadoT Mo IJIaHy dakr
1 BxonHoit KOHTpOJIB
2 MexaHnueckoe ABIDKeHUE. B3anMoaencTBue Tem
3 3akoHBI COXpaHeHUsI. MeXaHnueCcKHue KOJIeOaHus
M BOJIHEI.
4 DJIEKTPOMArHuTHOE T0JIe. DIEKTPOMarHuTHhHIE
BOJHBI. KBaHTOBEBIC SBIICHUS
5 WTOroBelii KOHTPOIb




