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MNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, npexacraBieHHbIx B DPI'OC OO0, a Takke ¢ ydéroMm
denepanpHOi paboueid mporpamMmbl BocnuTaHuws W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «PusukKay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aroOUIMXCSd U OpraHu3alui0 H3y4deHHs (QU3UKU Ha
NeSITeIbHOCTHON ocHOBe. B mporpamme mo ¢pu3mke yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3M
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOT'O O0IIIEr0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKE YCTaHABIMBAET pacHpeAciicHre y4yeOHOro mMaTepualia 1o rojam
o0ydeHust (1o Kjiaccam), TMpeajgaraeT TPUMEPHYIO TMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEHN 00yYaroINXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3YIOIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SBICHUHN, N3Y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperoCcTaBiseT Haumbojee siCHble oOpas3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEeHUsI JOCTOBEPHBIX 3HAHHUM O MHpe.
OnHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TpPaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTD!
® HAy4YHO OOBACHATH SIBJICHUS,
® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJIb30BaTh HAy4yHBIE JOKa3aTelbCTBA IS
MIOJIyYEHUs BBIBOJIOB.
Henn n3ydeHus GU3UKUM Ha YpPOBHE OCHOBHOT'O OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yrBepxkaAEHHON pemenneM Kosnernn MununcrepctBa npocsemienuss Poccuiickont ®denepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus Gpu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIluXcs K HAyYHOMY HW3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJICTABICHUA O HAy4yHOM METOZAE TMO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEACTABICHUNA O pONIH (U3UKU AJISI PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e Dpa3BUTHE INPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NeSITEIbHOCTH, CBS3aHHOM ¢ ()M3UKOMH, MOATOTOBKA K JalbHENIIEMY O0YyYEHHIO B 3TOM
HarpaBJICHUH.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

0o0pa3oBaHus 00ecIeurnBaeTCsl PELICHUEM CIISAYIOLINX 3aa4:

e [puoOpeTeHue 3HAHWA O JAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHHE yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JIyYEHHbIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHMUsS MNPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nueckux Mojenel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHHMH HaONOJaTb NPUPOAHBIE SBICHUS U BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBOeHHE MPUEMOB PabOTHl ¢ MH(popMaued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIN3 U KPUTHYECKOE
OlIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu npodhecCHuOHATBHON AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHXKEHUAX (PrU3nUecKoil HayKH.

Ha un3yuenue ¢uzuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOIO 00ILEro odpa3oBaHus
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HefIeNi0).

[Tpennaraemslii B mporpamme o (Gpusmke nepeyeHb Ja00paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHIAaTENbHBIA XapakTep, Y4WUTENb JI€JaeT BBIOOP MPOBEACHUs JaO0OPATOPHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroIMXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.



COJAEPKAHUE OBbYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABneHus npupoasl. Gusndeckue SBICHUSA: MEXAHHYECKUE,
TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue ¢usnueckux BenuunH. DPuszndeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH W3Y4arOoT Ipuponay. EcrecTBeHHOHAay4HBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHusa. OmnucaHue
bu3NYECKUX SIBICHUHN C IOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue NpubOpsl U IpoLeAypa NPSIMbIX U3MEPEHUH aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnusie pabomot u onvimeol.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIHHOTO pUodopa.

N3mepenne pacCcTOsTHUM.

N3mepenne 00bEMa JKUIKOCTH U TBEPOTO TEIIA.

Ornpezenenne pa3MepoB MaJIbIX TEJ.

W3mepenue TemmepaTypbl MpH IMOMOLIM UAKOCTHOTO TEpMOMETpa M JaTyuKa
TEMIEPATYpPHI.
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6. IlpoBeneHue uccienoBaHHS MO NPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJIETA IIApHKa,
MyIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIle, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHHU BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. OMBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBW)KEHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumopeiicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpUCTaIIMYecKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabmoneHue OGpOyHOBCKOTO JTBUKECHHUS.

2. Hab6monenue nuddysuun.

3. HaOGmronenue sBIICHHH, OOBICHSIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHWEM YaCTHUII

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (pororpaduii).

2. OnpITHI 10 HAOJIOACHHUIO TEMJIOBOTO PACIITUPEHHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Pasznen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.



Mexannueckoe JIBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE JABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKCHUSL.

SlBnenve wHepruu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak xapakrepucTtuka B3aumozeiicTBus ten. Cuna ynpyroctu M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TArOoTeHus W cujia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Tena.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHMs] MHEPIUH.
HabGmonenne n3mMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHME MaccC M0 B3aUMOICHCTBUIO TEJL.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomovt u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIApUKa B YKUIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. Ompenenenue cpeiHeld CKOPOCTU CKOJBXEHHsS Opycka WM HIapUKa MO HAKIOHHOU
MJIOCKOCTH.
3. Omnpenenenue MIOTHOCTU TBEPOTO Tea.
4. OnbIThI, TEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTshKeHUs (AepopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OMnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUUEHUS JaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT o0bEMa, Temmneparypsl. [lepenaya naBieHus TBEPABIMHU TEIAMU, KUJIKOCTIMHU
u razamu. 3akoH Ilackans. [TneBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rmyounbl.  [mapocratmdeckmii  mapamgokc. CooOmarommecs cocyabl.  [wapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpHunHBI CylIecTBOBAaHUS BO3IYIIHOM
o6omoukn 3emnu. Ombir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYpBhI.

Ilepenaya naBneHus KUIKOCTHIO U Fa30M.
Coo0maroniecs: CoCy/Ibl.

I'mopasnuueckuii npecc.

[IposiBieHue neicTBHst aTMOC(HEPHOTO JaBICHUS.
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3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue maBaHus TeN: IUIABAaHUE WJIM IOTPY)KEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvimol.

l.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OmnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HaA TENO, IMOrPYXKEHHOE B
YKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI, JCHCTBYIOLIEH HAa TEJIO B
JKUJKOCTH, OT MACChI TeJa.

OnbIThL, 1EMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKHUBAIOLIEH CUJIIbI, IEUCTBYIOLIECH HA
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJKOCTh YacTH TeJla U OT IUIOTHOCTH
YKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpEIeiIeHHEe e
rPY30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprus.
Mexanunueckast pabotra. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
ppiuara. [IpuMenenue mpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBHUII0» MEXAHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W mnoTeHUHalIbHas »Heprus. lIpeBpainenue

OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B JPYTroil. 3aKOH COXPAHEHUS DHEPIHUH B MEXAHUKE.
Hemoncmpavyuu.

1.

IIpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomovt u onvimol.

1. Omnpenenenve pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBHKEHMHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue ycaoBUI paBHOBECHS pblyara.
3. Usmepenue KIIJl HakIOHHOM TIIOCKOCTH.
4. HM3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKON IHEPTUH.
8 KUIACC

Pasnea 6. TenioBblie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BeliecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpuctammnyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TOJIOKEHUN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMaunBaHME M KalWUIApHBIE SIBIEHUA. TeIioBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3b TeMIIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsist sHeprusi. CrocoObl HU3MEHEHMs BHYTPEHHEW OSHEpruu: Temonepesadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Termonepenaqn: TGHHOHPOBOI[HOCTB, KOHBCKIIMA, I/I3.Hy‘-ICHI/Ie.



KommuectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIECTBA. 1e€INIOOOMEH M TEILIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpa3oBanue u koHjeHcamnws. Mcnapenue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TeroBbie
JIBUTATEJIN U 3aIUTA OKPYKAIOIIEH Cpebl.

3aK0OH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUS.

Habmonenue nuddysun.

HabGmtonenue siBiieHnit CMauyMBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUH 00bEMa U HArpEeBAaHUU WJTU OXJIaKICHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buael Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WDNE

HarpeBanue nipu coBepiiieHuu padOThl BHEITHUMU CUJIaAMH.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEIIECTB.
. HaGmonenne xumneHwus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.
13. Mojenu TemIOBLIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITEI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.
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OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOIEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3AyXa B OaJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJICHUS BO3AyXa OT e€ro o0béMa u
Harp€BaHusd WU OXJIAXKICHUA.
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6. IlpoBepka THMOTE3bl JHWHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmopneHne u3MeHEHHs BHYTPEHHEW SHEPrHM Tejla B pe3yJsibTaTe TerIonepeadd u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBieHUs TEIII00OMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIUMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW MpU TEMJI00OMEHE C
HarpeTbIM METAJUNINYECKUM IIUIHHIPOM.
10. Onpenenenue yenbHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue nmpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3AYXa.
13. OnpeneneHue yaenbHOW TEIUIOTHI MIJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEeKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX T€1 OT BEJIUYMHBI
3aps0B U PACCTOSTHUS MEXKTY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKTpuyeckoro mnosd. [IpuHiun cynepno3uiuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro TOKa. MCcTOUHMKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuyeckass 1enb. Cuna Toka. OneKkTpudyeckoe HampsikeHue. CoNnpoTHUBICHUE
MIPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BeuecTBa. 3akoH Owma I ydacTka UeIu.
[TocnenoBarenbHOE U MapayIeNbHOE COEMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3amMbIkaHUe.

[locTostHHble MarHuThl. B3auMopeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarnuTtHOe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emute. OnbIT Dpcreaa. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apages. SIBneHue  ayeKkTpomMarHuTHOM  uHAykuuu. IlpaBuimo  JleHua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIEeKTpOoCTaTUYECKast UHIYKIIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUYECKOTO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.

. 'a30BBblii pa3psa.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. H3MepeHHe OJICKTPHUYCCKOI'0 HANIPSAXKECHUSA BOJIBTMCTPOM.
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. PeoctaTt 1 marasuH conpoTHBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH pa3/I€JIeHMsI IOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MarauTHo€ 1moJjie ToKa. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
. SHGKTpO,Z[BI/IFaTeJIB ITIOCTOSHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SIBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWU.
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIPaBIEHUS MHAYKIIMOHHOI'O TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DNeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITh IO HAOIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeiCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDJIEKTPUKH.

COopka u mpoBepka padOTHI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHHUe CUIIbI TOKA.

W3mepenue u perylinpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, IYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTH  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIUHBI, TUIOIIAIU TOMIEPEYHOr0 CEYCHHS U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juisl CUJIbI TOKA NP NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsSHKCHUS
Ha Heu.

13. Onpenenenue KIIJ] HarpeBaTens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. I3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JelIeHuN.
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16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCHUMOCTb CHJIbI B3aUMOIEHCTBUSI KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHne AeMCcTBHUSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIEOBAHUIO SIBJICHMS 3JIEKTPOMArHUTHOM HHAYKLIHMU: HCCIEI0BAaHUE

W3MEHEHMI 3HaYEHUS U HampaBJICHUA HHAYKIIMOHHOIO TOKA.

9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiuHEHHoe aABWkeHue. HepaBHOmepHOE
NpSMOJIMHENHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMonHeHOe ABMkeHne. CBoOoaHoe naaeHue. OnbIThI
lanunes.

PaBHOMepHOE JBMXEHHE MO OKPYXKHOCTH. [lepruon m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIBKEHUS, cujla TPEHHs
MOKOS1, APYTHUE BUBI TPEHUSI.



Cuna TsDKeCTH W 3aKOH BCEMHPHOI'0 TATOTCHUA. yCKOpeHI/Ie CBO6OI[HOFO naacHus.

JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuanabHOM TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpeIUIEHHOM Oocbhio BpateHus. MoMeHT cuibl. LleHTp Tsxectn.

Nmnynsce Tena. M3menenune umnynbca. UMnynbe cuiibl. 3aKOH COXPAaHEHHS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckasi paboTa U MoimHOCTh. Pabota cun TskecTH, ynpyroct, TpeHusi. Cs3b

OHEPIUuun

u pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO Hald IMOBEPXHOCTHIO 3EMIIH.

IToTrenumanpHas 3HEprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.
Hemoncmpayuu.
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2.
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HaGnronenne MexaHM4YecKoro ABMKEHHSI TeJla OTHOCUTENIBHO PAa3HbIX TeJ OTCUETA.
CpaBHeHue MyTell U TPaeKTOPUH JBUKEHUS OJHOTO U TOTO K€ Tejla OTHOCUTEIHHO
pa3HBIX TEJI OTCUYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHYKEHUS.

Habumronenne ABM>XeHUs Tejla 0 OKPYKHOCTH.

Habumronnenne MexaHMUeCcKuX SIBJIEHUN, IPOUCXOJAIINX B cucTteMe orcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HKH.
3aBUCHUMOCTb YCKOPEHHMSI T€JIa OT MACChl TeJla U JEHCTBYIOIIEH HAa HETO CHJIBL.
Habmronenne paBeHCTBa CHII IPU B3aUMOJIEHCTBUU TEIL.

N3menenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenavya nMiysibca npyu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBaHus 3HEPrUM MPHU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYNIPYToM B3aUMOJAEHCTBUH.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJEHCTBHH.

HaGnroeHue peakTHBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYeCKOM 3HEPTUH MPpH CBOOOIHOM Ha/IeHUH.

CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPH JIBHKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomut u onvimol.

1.

KoHcTpynpoBanue TpakTa Ui pasroHa M JajdbHEWINEr0 PABHOMEPHOIO JBUKCHHS
IIApUKA WK TEIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapuKa 0
HAaKJIOHHOM INIOCKOCTH.

OmnpeneneHue ycKOpeHHUs Tejla INPU PAaBHOYCKOPEHHOM JIBMJKEHUU IO HAaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBM>KEHUHU 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TrHMOTE3Bl: €CIU MPH PABHOYCKOPEHHOM [JBM)KEHUU 0e3 HayalbHOM
CKOPOCTM IIyTM OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXCHHMS OT CHJIBI HOPMAaJbHOTO
JTaBJICHMSL.

Onpenenenne k03P PUIINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPYKUHBIL.



9.

Omnpenenenue paboOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIJIBI YIPYTOCTH MHPH MOABEME Tpy3a C HUCHOIb30BaHUEM

HCIIOJABM>XKHOI'O U ITOABUKHOT'O 0JI0KOB.

11. M3y4yenue 3akoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI.

KonebarensHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: MEpHOA, 4acToTa,
amuntyna. MaTtematuueckuid W NPYXUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxarmue konebanus. BeiHy)kneHHbIe KoneOanusi. Pesonanc. MexaHMYeCcKHUe BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHu4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ['poMKOCTbH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOnronenue koneOaHuii TeN MO AEMCTBUEM CUIIbI TSHKECTU U CHJIbI YIIPYTOCTH.

2. Habmronenue konebaHuil rpy3a Ha HUTH U HA IPY>KUHE.

3. HaOmoneHue BBIHYX/IEHHBIX KOJeOaHH U pe30HaHca.

4. PacnpocTpaHeHue NpoA0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopnwvie pabomot u onvimeol.

1. Omnpenenenne 4acTOTHI U epUOJIa KOJIeOaHUM MaTeMaTH4YeCKOI0 MasiTHUKA.

2. OmnpenenenHue 4acTOTHI U NEPHOJIA KOJIEOaHUH MPYKUHHOTO MasTHUKA.

3. MHccnenoBaHue 3aBUCHUMOCTH IEpHOJAa KoJeOaHMH MOABELIEHHOTO K HUTH Ipy3a OT
JUINHBI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IEpHOAA KoyieOaHWW Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpysa.

6. OmnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpuojaa KoJIeOaHUM MNPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue ycKOpeHUs! CBOOOAHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas mpupoja cera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

W3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pasnes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMOIuMHENHOE pacnpOCTpAaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.

Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapara, MHUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA. Clio’keHHE CHIEKTPaIbHBIX LIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

0.
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[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.

OTpakeHue CBeTa.

[Toryuenue n300pakeHUii B TUIOCKOM, BOTHYTOM M BBIITYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xox nydeil B cobuparoliieii 1uH3e.

Xox Jydeil B paccenBaroleH JIMH3E.

[Tonyuyenne nzo0paxeHuil ¢ HOMOIIbIO JINH3.

[Tpunumn neiicTBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mognens rinasa.
11. Paznoxenue 0enoro cBera B CIEKTP.
12. TTony4yenue 6€10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnusie pabomot u onvimel.

1.
2.
3.
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HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
W3yueHne xapakTepuCTUK H300pakeHNS TIPeIMETa B INIOCKOM 3epKale.
HccnenoBanye 3aBUCUMOCTH YTJIa PEIOMIIEHHSI CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAOIIEH JTNH3BL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpU HMX HAOIIONEHUHM Yepe3 I[BETOBbIE
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmneiTel Pesepdopaa u nnanerapuas monens aroma. Moaens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mopens aromHoro sapa. M3zoromel. PanunoaktuBHBIE mpeBpamieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHbI COXPaHEHMS 3apsI0BOIO U MAacCOBOTO YKMCEN. DHEPIHsl CBA3U
aToMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTte3a u aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas snepreTuka. JIecTBUA paAMOAKTUBHBIX U3IyY€HUIN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4eHHS U TOTJIOLIECHHUS.

2. CHekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BoAopoaa.

4. HabGmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuérunka HOHU3UPYIOIUX U3TYUCHUH.

6. Perucrpauus uznydeHus NPUPOJHBIX MUHEPATIOB U MPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUIOUIHBIX U IMHENUATBIX CIEKTPOB U3ITyUEHUSI.

2. HccnepnoBaHuEe TpPEKOB: HU3MEPEHUE 3HEPIMM YacTHULBI O TOPMO3HOMY MyTH (110

dboTorpadusm).

3. H3mepeHue paaroakTUBHOTO (hOHA.

IToBTOpHTEIBHO-0000 A0 MOIYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpEeIHA3HAYEeH [UIA CHUCTEeMaTHU3aluu |
0000111eHUS] TPEIMETHOTO COICP KAHUS U OIbITa IE€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke a5 00yJaroUIMXCsl, BHIOPABIINX STOT YU€OHBIN MpeaAMET.

[Ipy u3ydyeHUM JAHHOIO MOJYJS pPEATu3yITCd M CHCTEMAaTU3UPYIOTCS  BUABI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOOecrneuMBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAaHUPYEMbIX Pe3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOECHHME HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (U3NYECKUE SBJICHMS, MPUMEHsS IOJIY4YEHHbIE 3HAHUS,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIHATBHO AEATEIbHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YYaroNIuecs BHIOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYCHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYXKaroIllel MpUpo/ie U MOBCEIHEBHOM JKU3HH;

HCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBAHUA (U3NYECKUX SIBJICHHM, B TOM 4YHUCIE IJIs
MPOBEPKHU TMIIOTE3 U MOTYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI HamOOJE€e BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTUYECKOrO HCHOJIb30BaHUS PA3JIMUYHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MIPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB DHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3ydyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIpaBICHO Ha

JOCTHIKCHUE IMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEAMETHBIX O6p&30BaTeHBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHUS:

- MPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOUN (Pu3ndecKkoin
HayKW;

- IICHHOCTHOE OTHOIIIEHUE K JOCTIKCHUSM POCCUHUCKHUX YIEHBIX-(PUZUKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHUH OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUWE IEHHOCTH (HM3MUYECKON HAyKW KaK MOIIHOI'O MHCTPYMEHTa IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOTHM, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNbHOCTH;

5) popmupoBaHus KyJbTYPhI 310POBbSI H IMOLMOHAJIBLHOT0 0JIArOMOTYYHsI:

- OCO3HaHWE IEHHOCTH Oe30macHOro oOpa3a XW3HH B COBPEMEHHOM TEXHOJIOTHYCCKOM
MHUpE, BaXXHOCTH TMpaBWJI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pedriekcuu, MPU3HAHUE CBOETO IMpaBa Ha OMIMUOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOC YYaCcTHE B PEIICHUH MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3aliy, TopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIOMKX B TOM YHCIIC U (PU3NIECKUX 3HAHMI;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) KOJIOTHYECKOT0 BOCTIMTAHUSA:

- OpHUEHTAIMs Ha NPUMCHCHHE (PU3WYSCKUX 3HAHWUH JUIsl pEImIeHUs 3ajaad B 00JacTh
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNKOB W OIICHKHM MX BO3MOXHBIX TOCJEICTBUN
JUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHeE MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOTHOM CpPeabI:

- TOTPeOHOCTh BO B3aUMOJCHCTBHU TPU BBHITIOJHEHUH MCCICIOBAHUM W TPOEKTOB
(bu3MUYECKOi HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YePe3 MPAKTUUECKYIO JACATEITHLHOCTD;

- TOTpeOHOCTh, B (HOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM YHCIE (HOPMYIHUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3BI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHMe e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U ITPUPOEI, O6H.[€CTBa H 5KOHOMUKH,

B TOM YHCJIE€ C HCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX

Ir100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi Oyayr cGOpMUPOBAHBI MeTalpeAMeTHbIe Pe3yJibTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBIC Yy4YeOHbIE JEHCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SBICHHN );
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BBIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UUYECKUM SIBIICHUSIM;

BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3U IIPU H3YYCHHUU (1)I/ISI/I‘I€CKI/IX SIBICHUN U
IPOIIECCOB, JIeJIaTh BBIBOABI C HCIOJIb30BAaHUEM JI€AYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus ydeOHOM (Qusmueckoi 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA:

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh IO CAMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECJIOXHBIN
(bU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpMAINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHHWs ©  BBIBOABI 1O  pe3yJbTaTaM
MIPOBENEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh MIPEIOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh Pa3IMYHbIE METO/bI, MHCTPYMEHTHI W 3alpOChl MPH TOWCKE W OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATH3HPOBATh M WHTEPIPETHUPOBATH MHPOPMALHUIO PA3TUIHBIX
BUJIOB U (pOPM IPECTAaBICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAIbHYIO (OopMy mpencTaBieHHs HHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/lauld HECIOKHBIMH CXEMaMHM, JuarpaMMaMi, WHON
rpaduKoi U UX KOMOMHAITUSIMU.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXKJCHHMS Y4eOHOTrO MaTepuaia, pe3yJbTaToB JAa0OPaTOPHBIX paboT
MIPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMbl M BBICKA3hIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJIaroKenaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIUH;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJACTABISATh  PE3yJbTaThl  BBIMOJHEHHOrO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPaOOTHI
IPY PEUICHUU KOHKPETHON (PU3MUECKOM MPOOIeMBbI;

MPUHUMATH [EJTM COBMECTHOW JIEATEIhHOCTH, OPTaHW30BBIBATH JACHCTBHS 1O €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIIATh MPOILECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUTas KAa4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICUCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMMUI TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y‘leﬁﬂble JeHCcTBUS

Camoopranuzanus:

BBISBIIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYaAIUX, TPEOYIOIIMX Ui peIeHHs
bu3nUecKrux 3HaHUM;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS pelIeHui (MHIUBUAYaJIbHOE,
INPUHSITHE PELLIEHUs B TPYIIIE, IPUHATHE PELICHUH IPYMIIOoN);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM pelIeHUs (PU3MYecKoW 3ahayd WM IUlaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JiesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U MpeuIaraTh IlaH €€ N3MEHEHNS,

OOBSICHATh MPUYUHBI JIOCTUXKEHUS (HEJOCTIKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCIIE B XOJ BBINOJIHEHUS (HU3UUECKOTO
UCCJIEIOBaHMUSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENTBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO APYroro yesjoBeKa B XOJ€ CIopa WU JIUCKYCCUU HAa HAYYHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE JK€ IIPaBO APYTOro.



INPEJIMETHBIE PE3YJIBTATbBI
K xonmy oOyueHust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHU:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHHMS BemlecTBa (TBEpAOE, KHMIKOE, Ia3000pa3HoOe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

paznuyath sBieHus (IudQy3us, TEIIOBOE IBHKEHHE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKECHHE, HEPAaBHOMEPHOE JIBH)KEHUE, MHEPLHUs, B3aUMOJCIICTBHE Tel, paBHOBECHE
TBEPABIX TN C 3aKPeIyIEHHOW OChIO BpalleHMs, Nepefada AaBleHUs TBEPIABIMU
TEeJIaMU, KUAKOCTSIMH | Tra3aMH, aTMOC(HEpHOE JaBJICHUE, IIJIABAHKUE Tell, TPEBPALICHHUS
MEXaHUYECKOM 3HEPTUM) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4ucie (pU3nMYecKue SBICHUS B MPHUPOJAE: MPUMEPHI JIBIKEHUS C Pa3TMYHBIMU
CKOPOCTSIMH B XUBOM W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHS B MPHUPOJAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOrO JaBICHHS HA JKMBOH OpraHU3M, IIaBaHHE DHIO,
pplUaru B TEJE YEJIOBEKAa, IMPU 3TOM IEPEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3MUECKUX SBICHUMN;

ONMCHIBATh U3yYEHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIONB3YS (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIrOCTH, CHUJa TSDKECTH, BEC Tella, CWIa TPEHMS, JaBIICHUE
(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAJKUBAIONIAS CUJIa, MEXaHUYecKas pabora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KOI(QQUIUEHT IOJIE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IPU OMUCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMBIX BEIMUYMH, UX 0003HAUCHHS U €AMHUIIBI
(Gu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYyINbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYIMMH BEJIMYMHAMM, CTPOUTh TpadUKU H3Y4YEHHBIX 3aBUCHUMOCTEN
(bu3nUecKuX BEIHYMH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKHE SBJICHHUS M MPOLECCHI, HCIONb3YS
IpaBuiIa CIOXKEHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OO0BSACHATh (U3UYECKUE SBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyallMil NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYECKUX II1aroB ¢ ONopoil Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (M3MUECKUX SABICHUN, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aud B 1—2 JCHCTBUA, WCIONIB3Yysd 3aKOHBI M (HOPMYJIBI,
CBs3bIBaOIIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Jayu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKUE BEIUYMHBI B (OPMYIBI U
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOAWMBIC IJIS PEIICHUS
3aJa4, OLICHUBATh PEATUCTUYHOCTh MOTYYCHHON (PU3UYECKON BETUUNHBL;



pacrio3HaBaTh TNPOOJIEMBI, KOTOpPBIE MOXXHO pEUIMTh INPH MOMOIIM (HU3UYECKHX
METO/I0B, B OINHCAaHUM HCCIEOBAHUS BBIICIATh IPOBEPAEMOE IPEIIOI0KEHNUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEIaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSieMble MNPEANOIOKEHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00béMa, CUJIbl U
TEMIIepaTypbl C UCHOJIb30BAHUEM aHAJIOIOBBIX M LU(PPOBBIX NMPHOOPOB, 3alMCHIBAThH
IIOKa3aHUs IpUOOPOB ¢ yUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHHS Tella, CUJIbl TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTU OT YIUIMHEHUS IPYKHMHBI, BbITAJIKMBAIOLICH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Te€jla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH IJIaBaHUS TeJ, YCJIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], cenys MpeUIoKeHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOITY4EHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM UCCIIEJOBAHMUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (QU3NYECKHX BEIWYUH (IUIOTHOCTH BEIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHMs, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLIas Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIMYNHBI,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1abOpaTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPHUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, NOJBMXKHBIA U
HETOABIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMNHMCaHUA (B TOM YMCIE: MOALIUIHHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHM IMpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCMONIb3ys 3HaHHUA O CBOMCTBAaX (U3UUECKUX SBICHUN M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPHUMEPax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s oOecredeHus
0e30macHOCTH TPU OOpalleHHd C TPUOOpaMU W TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMsI 3/I0pOBbsl M COONIOAEHUS HOPM HKOJOTMYECKOTO TIOBEACHUS B
OKpYKarolleH Cpere;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX UCTOYHHKOB BBIAEIATH HHPOPMALIMIO, KOTOPAsl SBJISAETCS TPOTUBOPEUMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHIIOJHEHUU YUeOHBIX 3a/laHMi HAayYHO-IOMYJISIPHYIO JIMTEpaTypy
($U3MUEeCKOro Ccoaep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE NMHUCbMEHHbBIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (pu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX UCCIIECAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (DU3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX IPOEKTOB U MCCIENOBAHUM paCIpenesaTh 00S3aHHOCTH B
IPYyNIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3aa4aMU, CJIEAUTDH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aZeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOILIUX.

K konmy oOyuenuss B 8 Kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

MCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE ABM)KEHHE aTOMOB U
MOJIKYJI, arperatHble COCTOSIHHS BEUIECTBA, KPHUCTALIMYECKHE M aMOp(HBIC Tela,
HACBILICHHBIA ¥ HEHACBIIEHHBIN Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUUECKOE
110JI€, MPOBOJHUKU W JUIJIEKTPUKH, TOCTOSIHHBINA JJIEKTPUYECKUH TOK, MarHUTHOE
T0JIE;

pa3nnyath siBIeHUs (TEIUIOBOE pacIIMpEeHHe W cXkaTue, Tersionepenaya, TEIioBoe
paBHOBECHE, CMauMBaHHE, KallWUIIpHbIE SBJICHMS, UCHApEHUEe, KOHJEHCcallus,
IUIaBJICHUE, KpucTaju3anusi  (OTBepJeBaHUE),  KWUIIEHUE,  TeIulonepenadya
(TEerUIONpPOBOJHOCTb, KOHBEKLIMS, W3Iy4YEHHE), DJCKTPU3aLUs Tel, B3aMMOJACHUCTBHE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJAEHCTBHE
MarHuToB, JAEWCTBHE MarHUTHOIO IOJIS Ha MPOBOAHHUK C TOKOM, AJIEKTPOMAarHUTHAas
UHAYKIMS) TIO ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SBJICHUI B OKpY)KaIOIEM MUpE, B
TOM 4ucie (U3NYECKHe SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIDHBIE SIBJIEHUST B TPUPOAE, KpHUCTauIbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JJIeKTpUYECKUE SABJIEHUS B arMmocdepe, SJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJsie 3emild, Jpel( MOII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HM Ha
3emiie, MOJIIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKHU) (PU3UYECKUX SBIICHUM;

OTKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PH3UUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YJeNbHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJelbHAas TEIUIOTa IUIABJICHUA, YACHbHAs TEILIOTa
napooOpa3oBaHUs, yHAENIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOTO
JICMCTBUS TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO3/YyXa, JJIEKTPUYECKUU
3apsf, CHUIa TOKAa, OJIIEKTPUYECKOE HAINpPSDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,



yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, paboTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA), IPH
OMKMCAHUM TMPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCIHOJIB3YEMbIX BEIUYHH,
0003HaYCHHS] M SAMHUIIBI (DU3MYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBa Tei, (U3MYecKHe SBJICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEIIECTBA,
IPUHLMII CYNEPHO3ULUM IoJIed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsana, 3akoH Oma s yyacTka uenu, 3akoH JDxoyns—JleHna, 3akOH COXpaHEHHs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

O0BSACHATH (pU3MUECKHE MPOIECCHl U CBOICTBA TeJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITh
MPUYUMHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JIOTMYECKHUX IIIaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3aJauyd B 2-3 JEWUCTBUSA, HCIONB3YSA 3aKOHBI U (QOPMYIIBL,
CBs3bIBalOIIME (DU3MYECKHE BEIWYMHBL: HA OCHOBE aHalW3a YCJIOBHUS 3a7auud
3alUCBHIBaTh KPATKOE YCJIOBHE, BBISBIATH HEOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE /IS €€ PelIeHUs, IPOBOAUTH PACUETHI U
CpPaBHHMBATh MMOJTYYCHHOE 3HAUCHHE (DU3HUECKOI BEIMYMHBI C H3BECTHBIMH JaHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOpPHIE MOXHO PEHIUTh MPU TMOMOIU (HUIHIECKUX
METO/IOB,  MCIOJIb3ysd  ONHCAaHWE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEpPAEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEIECHUSI HCCIEIOBaHUS,
JienaTh BBIBOJIBL;

MPOBOAMTH OMBITHI MO HAOMIOICHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKHX CBONCTB
Ten (KamwuIspHBbIE SIBIIEHUS, 3aBUCUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUHU OT LIBETA
u3Ny4aronie (moriaomaromnieil) MOBEPXHOCTH, CKOPOCTh HCHAapeHHsl BOJBI  OT
TEMIEPATypbl JKUIAKOCTM W IUIOIIAAM €€ TOBEpXHOCTH, OJEKTpU3alus Tel u
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSHHBIX MarHWTOB,
BU3yaJIM3alisl MATHUTHBIX MOJIE MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWMCTBA 3JIEKTPOIBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIupoOBaTh MPOBEPSEMBIE TIPEIINONIOKEHU, CcOoOUpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpyJdOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITH TPSMBIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIHLHOW BJIAKHOCTH BO3/yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJNB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl W3MEPEHUN C Y4ETOM 3aJaHHOMI
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JPYrou C
HCIIOJIb30BaHUEM MPSMBIX M3MEpPEHUH (3aBUCHUMOCTH COMPOTHUBIICHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOI[AJAN MOMEPEYHOr0 CEYEHUsl U YIAEIbHOTO CONPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUs HA TPOBOTHUKE,
HCCJIEI0BAHUE TOCIIEIOBATEIPHOTO U MapajuIeIbHOTO COEIMHEHHI MPOBOJHUKOB):
IUIAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBIMOJHITH U3MEpPEHUs, CIeays



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBaTh PE3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHUJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIesIbHAs TEIUIOEMKOCTh
BELIECTBA, COINPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKIMH, U BBIYUCIISITh 3HAUEHUE BEJTMUNHBL;

coOuoaTh IpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHNEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OHNOpPOH HAa MX OIUCAHUA (B TOM YHUCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK DIIEKTPHUECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HarpeBaTeIbHBIE AIIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U
HEo0X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOHCTBA M H3MEpUTENIbHbIE NMPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHUX LIEeNel ¢ MOCIeN0BaTEeIbHBIM U MapauleibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;
IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCTIOIB30BaHUSl (PM3MUYECKUX 3HAHWHA B TIOBCEIHEBHOW JKM3HM I OOECIICYCHUs
0e30macHOCTH TpU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYXKarollleu cpere;

OCYILECTBIISATh MOMCK HH(pOpManuu (u3ndeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUH U NYTEM CpPaBHEHHs JOMOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIUIO, KOTOpas SIBISIETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh TPU BBHITIOJHEHUN YYEOHBIX 3a/IaHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/IepKaHMs, CIpaBOYHBIE MaTepHaibl, pecypchl cetn HHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHblE COOOIIeHHs, 00001as
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJCPKaHUS, B TOM YHUCIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  UCCIIEJ0BATEIbCKOM
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHHHBIN ammapar
Kypca (pHU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIEH;

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB M HCCIENOBAaHUN (PU3UUYECKUX MPOLIECCOB
pacrpenensiaTs 00s3aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABICHHBIMHU 33/1a4aMH,
CJIEIUTh 3a BBIIOJHEHMEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYINIbI, BBICTPAUBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IPOSBIISASI TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.



K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualibHas TOYKa, TPACKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO IBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPeHHE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Meperpy3ku, UEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHWYeCKue KonebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK M  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOrIonieHus, anbda, Oera- M ramma-
U3ITy4eHUSs], U30TOIIbL, SAepHAs PHEPIeTHKA,

pa3iauyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBUKEHHE [0 OKPYKHOCTH, B3aUMOJEHCTBHE Tel, PEAKTUBHOE JBUKEHHUE,
KoJieOaTenbHOe JBIKEHHE (3aTyXalolIMe W BBIHYXJICHHBIE KoJeOaHMs), pE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpa)XX€HHE 3BYKa, MPSMOJIMHEHHOE pPaclIpOCTpaHEHHE,
OTpaKeHHE U MPEIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3NIoKEeHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTpPaJbHBIX I[BETOB, AMCIIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOro CHEKTpa HU3IIy4EHUs)
[0 OINKCAHUIO UX XApPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (hPU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM yHclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABHKCHHE IJIaHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, ILYHAMH, 3XO, LIBETa Tell,
ONTUYECKHE SBJICHUS B  IpHUpOJE, OHOJOrMYecKoe JEWCTBHE  BHJUMOIO,
yAbTPauOIETOBOTO U PEHTIC€HOBCKOTO HM3JIyY€HHUI, €CTeCTBEHHBIM pPaJuOaKTHBHBIN
(GoH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIy4€HUE TMPUPOIHBIX MHUHEPAJIOB,
JefiCTBUE palOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOIUTh
NPaKTUYECKYI0 3aJady B y4eOHYI0, BBIICNSATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OTKCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHSsI U MTHOBEHHAs CKOPOCTh Tejla NMPH HEPaBHOMEPHOM JIBUKEHUHU,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYTrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOrO MaJEeHMsI, BEC Tesa, UMIYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEeprus, MoJHAs MeXaHW4YecKas SHEeprus, Mepuoj M 4YacToTa KojieOaHWM, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
Cpefbl), IPH ONUCAaHUM TNPABHIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCIOJIb3yEeMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (OpPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIUYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCTIOIb3Ys 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLIAII OTHOCUTENBHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPAKEHHUsS M IIPEIIOMIIEHHS CBETa, 3aKOHBI COXPAHEHUs 3apsOBOIO U



MaccoBOTO 4YHCEN TpH SACPHBIX pEaKIusIX, IMPU OTOM JIaBaTh CIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA U 3aIlIMCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  TPAKTHKOOPHEHTUPOBAHHOTO  XapaKTepa:  BBIABIATh  NPUYUHHO-
CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 WU3y4YeHHBIX CBOWCTBA (U3UYECKUX SBICHHHA, (UINYCCKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3324 (OMUPAIOIIHECcs Ha CUCTEMY U3 2—3 ypaBHEHHUN ), UCTIONB3Ys
3aKOHBI M (OPMYJIBI, CBS3BIBAONIUE (PU3NYCCKUE BEIMYMHBI HA OCHOBE aHaIM3a
YCIIOBUSL 3a/ladMl 3allMChIBAaTh KPATKOE YCJIOBHE, BBISBISATh HEAOCTAIONINE WU
U30BITOYHBIC JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC IJISi PEHICHUS,
NPOBOJIUTh PACYEThl W  OIICHMBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEIMYUHBIL;

pacrio3HaBath TMPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPH TMOMOIIN (HU3HYSCKHX
METOMOB,  HCIIONB3ys  ONHCAaHUE  HWCCICAOBAaHUS,  BBUICIATH  IPOBEPSEMOE
MPEIITOJIOKCHNE, OIICHUBATH MPABWIBHOCTh TOPSAKA TPOBEIACHUS WCCICIOBAHUSA,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJICHUN U OTIBITOB;

MIPOBOJIMTH OMBITHI TIO HAOIOJCHUI0 (PU3NICCKUX SIBIICHUN WM (PU3NICCKUX CBOHCTB
Te (M3y4eHue BTOPOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHHs YHEPTHHU, 3aBUCUMOCTh
neproa KoJIeOaHuid MPYKUHHOTO MAITHUKA OT MacChl Tpy3a U KECTKOCTH MIPYKUHBI U
HE3aBHCUMOCTh OT aMILTUTY bl MAJIBIX KOJICOAHUM, MPSIMOJIMHEHHOE pacpoCTpaHEeHUE
CBETa, pPa3NIO’KeHHE OEIor0 CBeTa B CIHEKTP, W3YyYEHHE CBOWCTB H300paKCHUS B
IUIOCKOM 3epKaje M CBONCTB H300pakeHHsI MpeaAMeTra B coOuparomiei nuH3e,
HAOIO/IEHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB H3IYYCHHUS): CAMOCTOSITEIBHO
coOuparh YCTAaHOBKY U3 N30BITOYHOTO HAOOpa 000PY0BAHHMS, OTIMCHIBATE XOJ OIBITA U
€ro pe3ysIbTaThl, POPMYITUPOBATH BEIBOJIBI;

MPOBOJNTH TPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUH, ONpENess CpeaHee
3HauUEHUE H3MepsieMOl BeMUYUHBI ((POKYCHOE pAacCTOSIHHE COOUparoe IUH3BI),
000CHOBBIBAThH BBIOOP CrIocoba nu3mMepeHus (M3MEpUTEIHLHOTO MPUO0pa);

MPOBOAUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3NUYECKUX BEJIWYMH C HCIOJIb30BaHUEM
OpsIMBIX  M3MEpPEHUN (3aBHCHUMOCTh IYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
IBWKEHUH 0€3 HavalbHOH CKOpOCTH, Tepuojia KoJeOaHWH MaTeMaTHdecKoro
MasTHUKA OT JUTMHBI HWUTH, 3aBUCHMOCTH yIjla OTPAXKCHHS CBETa OT yIyia MaJCHUS U
yria IpeloMIIeHUsI OT yria TMaJieHus): MJIaHUPOBaTh UCCIECIOBAHHUE, CAMOCTOATEIHHO
coOupaTh yCTAaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHOH 3aBHCHMOCTH
(U3HYECKUX BEITUYHMH B BUJE TAOMUI] U TpadUKOB, JIeNaTh BBIBOJBI MO Pe3ylbTaTaM
UCCIICIOBAHMS,

MPOBOJNTh KOCBCHHBIE HW3MEpPEHHUS (U3HUSCKUX BEIUYHH (CPEeIHSS CKOpPOCTh H
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKONBKEHHs, MeXaHudeckas paboTa u
MOIIHOCTh, 4YacTOTa M TEpUoa KoJeOaHWH MaTeMAaTHUYECKOTO U TMPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJa COOHMpAIOIIeH JIMH3bI, pPAaTUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH
U3MEpEHUS, CIenys MPEAJIOKCHHON MHCTPYKIIMH, BBIYUCISTh 3HAUCHUE BEIMYMHBI U
AHATM3UPOBATh TIOJNYYEHHBIE pE3YNbTAaThl C YYETOM 3aaHHOW TOTPEUTHOCTH
W3MEPEHHI;



coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH mpu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJENel: MarepuanbHas
TOUYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHast MOJEIb aTOMa, HYKJIOHHAsI MOZIEJIb @aTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHMS (B TOM YHUCIIE: CIUIOMETP, JATUYMKHU MOJIOKEHNUS,
paccTosHUS M YCKOPEHHS, PaKeTa, 9X0JIOT, OUKH, IEPUCKOI, (poToanmapar, ONTUIeCKue
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucrnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOMCTB,
MU3MEPUTEIBHBIX MPHUOOPOB M TEXHOJOTHYECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JUIsl OCTPOEHUSI U300pak€HUN B IUIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

NPUBOANUTE TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O TMPHUMEPax) MNPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEJAHEBHOM KU3HM [uId oOecredyeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOiicTBaMmuy,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOrO IOBEACHUS B
OKpYKarolleH cpese;

OCYIIECTBIIAATh MOMCK HMH(pOpManuu (u3ndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMpPYsl TMOMCKOBBIM 3alpoc, HAXOAUTh IYTH OINpEAeSeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HH(pOpMAIMM Ha OCHOBE HWMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHINOIHEHUH YUEOHBIX 3a/laHM HAyYHO-IOMYJSPHYIO JIUTEpaTypy
(GU3MUeCKOro cojep)kaHus, CIpaBOYHBbIE MaTepHualbl, pecypcbl cetu HHTepHer,
BJa/IeTh NMpUEMAMU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAUHU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

Co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMaLUU
U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOTO COAEp)KaHUs, IYOJUYHO TNpEACTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HCCIIEN0BATENBbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh HM3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COMPOBOXKAATh BBICTYIUIEHHE TIpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEW ayIuTOpUH
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kontpoabubie  IIpakTuueckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEro MUpa
bubmuorexa [JOK
1.1 O - 2 0 0
HISHIEE  HAYKA O TIPHPOA® https://m_edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 O 2 0 1
HSHHCCICHE BETITHIE https://m_edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS hitps./m.edsoo.ru/7416194
Hroro no paszneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpoere BemecTEa 0 0 https://m_.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII ) 0 | bubnuotexa [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2. A 2 1
3 rperaTHbIE COCTOSHUS BEIlleCTBA 0 hitps-//m.cdsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6 OK
3.1 Mexanudeckoe IBIKEHHE 3 0 0 nomorexa Il

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




3.2 Huepnus, Macca, IIOTHOCTD 4 bubmorexa HOK
’ P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cua. B 14
. BB CI https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TEJaMH, JKHUJIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmmorexa LOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 bubmuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
.1 P
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5 I0OCTEIE MEXAHIS 5 bubmuorexa [JOK
. ThIE MEXAHU3MBI
p https://m.edsoo.ru/7f416194
53 M 4 bubmuorexa [JOK
' CRapeckad snepht https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepsHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




8 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesoB U TeEM nudpoBbIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TerioBble IBJIEHUA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 2 5
CIIIOBHIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 | bubnnoreka [JOK
) U UX B3aUMOJICHUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT % I 20 1 7
OCTOSIHHBIN AJIEKTPUIECKUN TOK hitps./m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMAarHuTHAasI UHIYKIIUI 4 bubmorexa HOK
’ p AYKIL https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 14.5




9 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexanunueckue siBJeHUSA
11 MexaHnuecKkoe ABIKEHHE U CIIOCOOBI €ro 10 1 | bu6mmoreka [JOK
) ONMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 2 3
SAUMOICHCTBHIC Tl https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 0 3
AKOTbL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexanndeckne KoJJe0aHNS U BOJHBI
bu6mmoreka [IOK
2.1 M o 7 0 3
CXAHITICCIUE KOTEOANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCIHUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHOE MOJie U DJIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 0 ) bubmuotexa [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 6 0 2 bubnuoreka [IOK




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

bubmuoreka [JOK
4.2 JI 0 6 3
HH3BL I OTTITICCKHE TPHOOPHL https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 asnokeHue O6eIoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBbIE IBJIEHUSA
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 4 1 bubmorexa IOK
' Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOTO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FlAcpHble peakiin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-00001IAK0IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 ) bubnnorexka [JOK
’ Kypca ¢pusnku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




INIOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne

T
/i eMa ypoka

®dusuKa — HayKa O PUPOJE.
SBnenus npupoabl. Pusnyeckue
SBIICHUS

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara

U3ydeHus

DJieKTpoHHbIE IU(POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEINYMHbI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPHU TOMOIIH
KUJKOCTHOTO TEPMOMETPA U
JaTYNKa TeMIlepaTypsl"

Kak ¢u3uka u apyrue ecrecTBeHHBIE
HayKH{ U3Yy4aroT PUpO.Y.
EcrecTBeHHOHAay4YHBIN METO
no3HaHus. Onucanue GU3NIecKux
SIBIICHHUI C TOMOIIILIO MOACTICH

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapHKa, MyIIeHHOTO
TOPU30HTANIBHO, TEM OOJIbIIIE, YeM
OoJbIIe BbICOTA MycKa'"

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




Ctpoenue BemiecTBa. ONbITHI,

1 00beMa TeJjia IO €ro INIOTHOCTH

7 JIOKA3bIBAOLIME TUCKPETHOE bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBMKeHHE 4acTHIl BEIIeCTBA Bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HaOJII0ICHUIO TETIJIOBOTO
PaCIIMPEHHUSI Ta30BY
10 ArperatHbie COCTOSIHUSI BEIIECTBA
KoHTponbHas pabota Ha
TeMy.B3aumMocBs3bp MexIy
CBOMCTBAaMH BEIIECTB B Pa3HBIX
11 arperaTHbIxX CO(I:J’IFOFIHI/IFI)? U UX bubmorexa HOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0OeHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHudeckoe JBUXEHUE.
12 PaBHOMEpHOE I/III[{epaBHOMepHOG bubmorexa OK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
13 Cxopoctb. EaAnHUIE CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a079¢
14 Pacuer mytu ¥ BpeMeHM IBUKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wnepnwus. 3aK0H UHEPIUH.
15 BSaPII)hI/[IOHefICTBHe TeJ'IpII(laK MpUYMHA bubmorexa [TOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIKCHHUSI TEIl
16 IInoTHOCTE BemiecTBa. Pacuet Macchl bu6mmoreka [JOK

https://m.edsoo.ru/ff0a0fee




JlaGopaTtopHnas pabota

17 «Onpenenenue MIOTHOCTH TBEPAOTO
Tena»
18 Pentenue 3amau mo treme "IlimoTHOCTH bu6mmoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoiecTBus Tei. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOMN CUIIBI»
21 SIBnenme TaroreHus. Cuiia TSKECTH
BSI3b MEXKIY CHIION TSDKECTHU U
22 ﬁaccoﬁ TeJIIgBec tena. Pemenue Bubmmorexa LOK
| " https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuiia TshKecTH
Cuna TSOKeCTH Ha WX TJIaHeTaX.
23 duznueckue xapasfg;HCTnKH Brbmiorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIAHET
bu6mmorexa [IOK
24 Mswepettne ci. Jiamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al1778
CnoskeHue ABYX CHJI, HalpaBJICHHBIX
26 10 OJHOH nlll)ﬁii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelCTBYIOAS CHIT
7 Pemmenue 3agad mo reme

"PaBHonelicTBytomas cui'"




TpeHue CKOJIbKEHUS U TPEHHE

bu6mmoreka [IOK

28 1okosi. TpeHue B pUpo/ie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yueHue
3aBUCHMOCTH CHJIbI TPCHUS
29 CKOJIbKCHUS OT CI/IJ'IBIp JIaBJICHUS U bubmmorexa LOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpPUKaCAIOITUXCS
ITOBEPXHOCTEMN
30 Pemenue 3amay Ha onpeaencHue
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3anau 1o remam: «Bec
31 tenay, «['papudeckoe nzodpaxxeHue bubnnorexa HOK
crny, «Cuiany, https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CUIT»
KonTtponsHast pabora o Temam:
«MexaHndecKoe IBMKEHHIEY,
32 «Macca, IIIOTHOCTEY, «Bec Temay,
«I'padpuueckoe n300paxxeHue cui,
«Cuabi»
Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuoteka [JOK
33
YBEJIMYEHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
34 I[I[aBJ'IeHI/I}I rasa or o0néma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
s [lepenaya naBneHus TBEPIBIMU BuGmiorexa LIOK
TaMH, FHACOCTAMIL H TAsavi. https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmorexa [IOK

BBI3BAHHOC JI@I)iCTBHGM CHIJIbI

https://m.edsoo.ru/ff0a2718




TAXECTH

37 Pemenue 3anau 1o teme «JlaBienue bubmuorexa [JOK
B )KMIKOCTH U rase. 3akoH [lackais https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmaiontitecst cocy bt https://m.edsoo.ru/ff0a2970
39 ['uppaBnuyeckuii npecc Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKUJKOCTHBIN HacocC
Atmocdepa 3emmn. [Ipuannen
4 obonoun e, Sammcnvioets bubmorera LIOK
https://m.edsoo.ru/ff0a2bSa
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJ YpOBHEM MOps
42 Bec Bo3myxa. Atmocheproe bubnnorexa [HOK
JaBJIEHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bubnuoreka [IOK
nasienust. Oneit Toppuuenn https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BLICOTL?HI;.I[ YPOBHEM Brbmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun. AtmocgepHoe bubnnorexka [JOK
45
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme "
ATtmocdepHoe naBieHue"
JlelicTBrE KUJIKOCTHU U Ta3a HA BuGmiorexa 1IOK
47 MOTPYKEHHOE B HUX TEJO.

ApXI/IMCIlOBa culia

https://m.edsoo.ru/ff0a3276




48

49

50

51

52

JlaGopaTtopHnas pabota
«OrmpeeneHue BbITATKUBAIONIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
Tesa B BOJE OT 00bEMa
MOTPYKEHHON B )KHJIKOCTh YaCTH
Tena»

IInaBanue Ten

JlaGopaTtopHnast pabora
"KoHcTpyrpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH U
orpeniesieHue eé
rpy30M0abEMHOCTH"

Pemenue 3agad mo reMam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPABIX TEJ, )KUIAKOCTEU U ra30B»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

54

KonTponbHas pabota no teme
«/laBneHne TBepabIX TET,
KUAKOCTEN U Ta3oB»/Beepoccuiickas
poBepoyHas paboTa mpu
MIPOBEJICHUH C UCITOIb30BaHUEM
KOMIIBIOTEPA

Mexannueckas pabota

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

55

MomaocTts. ETUHAIIEI MOIITHOCTH

bu6mmorexa [IOK




56

VYpoxk-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BHUBAEMOM MpH
HoanLéMe 1o Jiectuuie"

https://m.edsoo.ru/ff0a3f82

57

58

59

60

IIpocTsie MexaHu3mel. Peryar.
PaBHOBeCHE cuit Ha ppryare

Pbruaru B TexHuke, ObITY U IPUPO/IE.

JlaboparopHas pabota
«HMccnenoBanue yCcIoBHM
PAaBHOBCCHUS pblyara»

Pemenue 3aau mo Teme «Y CIOBUA
PaBHOBECHSI pblyara

KoaddunmenT nonesznoro neicTBus
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/[ nHakinoHHO#M
MJIOCKOCTH

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

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

61

Pemenne 3amau o teme "Pabora,
MortHocTh, KIT/1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

63

64

Mexannueckas YHEPrusl.
Kunernueckas u noreHuanbHas
SHEprus

3aKOH COXpaHEHMsI MEXaHUYECKON
JHEPruu

YPpOK-3KCIIEpUMEHT IO TEME
"JKCIEpUMEHTAIIBHOE OIPEIEIIEHNHE
WU3MEHEHHUS] KHHETUYECKON 1
NOTEHLUATIBHON PHEPTUH ITPH
CKaThIBaHMM TeJa 110 HAKJIOHHOU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360




65

66

miockocty"

KonTtponpnas pabora o Teme
«PaboTa 1 MOIIIHOCTb.
Dueprus»/Bceepoccuiickas
poBepoyHas paboTta mpu
MIPOBEJICHUH Ha OYMaKHOM HOCHUTEJIE

PesepBHeIil ypok. Pabora ¢ TekcTramu
o teMe "MexaHnueckoe IBHKeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

68

PesepBHsIil ypok. Pabora ¢ TekcTamu
no teMe "JlaBneHue TBEPABIX TEN,
JKUJKOCTEH U Ta3oB"

PesepBHslit ypok. Pabora ¢ Tekctamu
no Teme "Pabora. MomHOCTb.
Ouneprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0adffe




8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Hara
Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKTuqecxne OﬁpaSOBaTe.}Ibele
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIAPHO-KMHETUYECKOMN | 0 0 bubmuorexa [JOK
TEOPUHU U UX OIIBITHBIE 03.09.2024  https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0 0 05.09.2024

3 Mopaenu TBEPIOTO, JKUAKOTO U | 0 0 bubnuorexa [JOK
ra3o00pa3HOro COCTOSIHUI BeIlleCTBa 10.09.2024  https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPJIOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOS[HI/II/IUBeHleCTBa Ha OCHOBE 1 0 0 12.09.2004
MOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKON TEOPUHU

5 Kpucrannuueckue u amopgpHbie | 0 0 bubnuoreka [IOK
Tela 17.09.2024  https://m.edsoo.ru/ff0a5800

6 CmaumnBaHue U KamWUISIPHOCTbD. | 0 0 bubnnorexka [JOK
[ToBepxHOCTHOE HATSKEHUE 19.09.2024  https://m.edsoo.ru/ff0a5530

bu6mmorexa [IOK

! Tennoroe pacummperie i ciatie : 0 0 24.09.2024  https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl

8 CO CKOPOCTBIO TEMJIOBOTO JBHKECHUS 1 0 0 26.09.2004

HacCTHIL




9 Buyrtpennss sueprus. CriocoObt bubmunorexa [JOK
W3MEHEHHUs BHYTPEHHEN 3HEPTUU 01.10.2024  https://m.edsoo.ru/ff0a5c60
10 Buel rerionepenauu bubmorexa [TOK
03.10.2024  https://m.edsoo.ru/ff0a6412
KonTpomnpnas padorta Nel mo Teme
11 "CTp(I))eHHe BGIII)IGCTBa. TerutoBbie BruGmnorexa LIOK
| 08.10.2024 = https://m.edsoo.ru/ff0a65c0
SIBIICHUSI
2 KonunuectBo TEIOTHL. Y A€iibHAs bubmuoreka [JOK
TEIUIOEMKOCTh 10.10.2024  https://m.edsoo.ru/ff0a6976
13 Jlaboparopnas pabota "HN3yuenue bubnnoreka [JOK
yCTpOMCTBa KajiopumeTpa" 15.10.2024  https://m.edsoo.ru/ff0a72fe
YpaBHeHHE TEIIOBOTO OaiaHca.
14 TSHJIOO6M€H U TEIJIOBOE Bubmiorexa LIOK
17.10.2024  https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopuas pabota
15 "UccnenoBanue sIBJICHUS bu6mmoreka [IOK
TEII000MEHa PU CMELINBAaHUU 22.10.2024  https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer konmyecTBa TEMIOTHI,
16 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJla U BBIICIIIEMOTO UM MPHU 24.10.2024
OXJTKICHUHT
Jlaboparopnas pabota
17 "Onple)ﬂenle)HHe l;zlenLHoﬁ BuGmiorexa LIOK
" 05.11.2024  https://m.edsoo.ru/ff0a6bb0
TETTOEMKOCTH BEIIECTBA
13 DHeprus ToIMBa. Y AenbHas bubnmoreka [JOK
TEIIOTa CTOPAHUS 07.11.2024  https://m.edsoo.ru/ff0a7bSa
19 3aKOH COXpaHEHHS U MTPEBPALICHUS




OHEPI'MH B TCIJIOBBIX ITPOIECCax

[InaBnenue u oTBepaeBaHUE

12.11.2024

20 KPUCTAJUIMYECKUX TeJl. Y IeabHast bubmorexa [TOK
14.11.2024  https://m.edsoo.ru/ff0a71d2
TEIUIOTA IIABJICHUS
71 [TapooOpa3zoBanue U KOHACHCAIHSL. bubmumoreka [IOK
Ucnapenue 19.11.2024  https://m.edsoo.ru/ff0a740c
Kuneunue. Y aenrHas Temiora
apooOpa3oBaHus U KOHJICHCAIIHH.
22 3a§ncm\iocn TeMnepaTyI;)H : Bubnmorexa LOK
21.11.2024  https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(EPHOTO
JTaBJICHUS
Brnaxuocts Bo3ayxa. JlaboparopHas
7 pabota "Onpenencane bubmmoreka [JOK
OTHOCHUTEJILHOU BIIAXKHOCTH 26.11.2024  https://m.edsoo.ru/ff0a7628
BO3yXa"
24 Pemenue 3anau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa 28.11.2024
[TpuHIUIIBEI paOOTHI TEMJIOBBIX
25 nsurateneif. [TapoBas TypOuHa. 03.12.2004
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBUTaTes.
26 Tenﬁomﬂe JIBI/IFa:CJ'II/I U 3alluTa bubmorexa [TOK
. 05.12.2024 | https://m.edsoo.ru/ff0a7c7c
OKpY Karomei cpeibl
Pemenne 3agau o Teme "TerioBsie
27 SIBJICHUS. I/I?fIMeHeHI/Ie arperaTHelix Bubmiorexa LIOK
. " 10.12.2024  https://m.edsoo.ru/ff0a83{2
COCTOSTHHUM BEIIECTBA
73 KonrtponsHas pabora Ne2 o reme bubnuorexa [IOK
"TennoBele sBIcHUA. M3MeHeHNE 12.12.2024 | https://m.edsoo.ru/ff0a86ae




29

arperaTHbIX COCTOSIHMI BemlecTna'

Onekrpuzanus Ten. [[Ba pona
AJIEKTPHUYECKUX 3aPsIJIOB

17.12.2024

30

31

32

33

Ypoxk-uccienoBanue
"OnexTpu3anus TeJl UHAYKUHEN U
IIPY COIPUKOCHOBEHUU"

B3anmoneiicTBue 3apsyKeHHBIX TEII.
3axoH Kynona

BHeKTpI/I‘leCKOC I10JIC.
HaprI)KeHHOCTB QJICKTPHUYCCKOI'O
I10JIA. HpI/IHI_II/IH CYyIEepIro3nnmumn
QJICKTPHUUYCCKUX noJiei

Hocurenn QJICKTPHUYCCKUX 3apA10B.

DOneMeHTapHbIil 3apsaa. CTpoeHue
aToMa

19.12.2024

24.12.2024

26.12.2024

09.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

34

35

36

37

[IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apsaa

Pemenue 3aga4d Ha IMPUMCHCHUC
CBONCTB QJICKTPHUYICCKUX 3apsaA10B

KonTtponbHas pabora Ne3 o treme
"DnekTpudecKue 3apspl.
3apsKEHHBIE TeJla U UX
B3auMoOAeHCTBUA"

DIEKTPUYECKHUN TOK, YCIIOBHS €T0

CYIICCTBOBAHUA. Hcrounuku
QJICKTPHUYCCKOI'0 TOKa

14.01.2025

16.01.2025

21.01.2025

23.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a95a4

38

DneKkTpruyecKas 1enb 1 e€
COCTaBHBIE YaCTH

28.01.2025




DJIEKTPUYECKUI TOK B METaJlIax,

bu6mmoreka [IOK

39 KHUJKOCTSAX U razax 30.01.2025  https://m.edsoo.ru/ff0a9838
40 JleficTBUA SIIEKTPUYECKOTO TOKA bubmmorexa LIOK
04.02.2025  https://m.edsoo.ru/ff0a96b2
" bubnuorexa LIOK

H G Toxa. M3Meperie il Toka 06.02.2025  https://m.edsoo.ru/ff0a8bd6
JlabopaTopHas padora "COopka

42 JJIIEKTPUYECKOM LU U U3MEPEHUE
CUJIBI TOKA B €€ Pa3Iu4YHbIX 11.02.2025
ydacTkax"

DJIEKTPUYECKOE
43 HaHpH)II)(eHI/Ie.I/ISMepeHI/Ie bubmorexa IOK
13.02.2025  https://m.edsoo.ru/ff0a9%e14
HaIPSDKCHUS.
ConpoTHuBieHNE TPOBOAHHKA.
44 Yz[eJII)LHoe conpOTpli)Bne}II[He bubmorexa [TOK
18.02.2025  https://m.edsoo.ru/ff0aa738
BEILIECTBA
3aBUCHUMOCTD CHJIBI TOKA OT
45 HarnpspkeHus. 3akon Oma ayis Bubnrorexa LIOK
20.02.2025  https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
Jlaboparopnast pabota "U3mepenue

46 CONPOTUBJICHUS IPOBOTHUKA. bubnuoteka [JOK
N3ydenue npuHIMna qeicTBus 25.02.2025  https://m.edsoo.ru/ff0aa738
peocrara"

47 IlocnegoBarenbHOE COCAUHEHNE bu6mmorexa [IOK
MIPOBOJHHKOB. 27.02.2025  https://m.edsoo.ru/ff0aa04e
Jlaboparopnas pabota "Usmepenue

48 HaHp&II))KCHFI)/ISI Happa3J'II/I‘{HLIX ’ bubmmorexa HOK

04.03.2025  https://m.edsoo.ru/ff0aaa58

ydqacCTKax MOCJIeI0BaTEIbHOM I_ICI'II/I"




HapannenLHoe COCOAUHECHUC

# IIPOBOJHUKOB 06.03.2025
JlaboparopHas padota "H3yuenue

50 HapanJ‘ICJ‘IIE)HOFOPCOC,HI/IHeHI/I};Iq bubmorexa [IOK

| 11.03.2025  https://m.edsoo.ru/ff0aadle
MIPOBOJHUKOB
Pemenue 3a1a4 Ha npuMeHEeHUE
51 3aKOHAa OMaI[IUISI pastHquro brbmiorexa LOK
13.03.2025  https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
Pabora u MmomtHOCTH
52 BHGKTqueCKI(I)IFO TOKa. 3aKOH Bubnmorexa LOK
18.03.2025  https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
Jlaboparopnas pabota
53 "Onpre);[enle)HHe 113)2160TI)I Y MOIIHOCTH Bubmiorexa LIOK
" 20.03.2025  https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
DneKTpuuecKue Uenu u

54 NOTPEeOUTENH IIEKTPUIECKOM bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe 01.04.2025  https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
Pemrenue 3agau o reme
"DNeKTpUUECKHUE 3apsbl.

55 3ap$1>KeI})IHLIe Tena I/IpI/I)I: Bubmiorexa LIOK

. . 03.04.2025  https://m.edsoo.ru/ff0abd2c
B3auMoeicTBus. [locTosTHHBIM
AIEKTPUIECKUN TOK"

56 KontponsHast padora Ne4 o reme bubnuorexa [IOK
"DnexkTpuueckue siBneHus" 08.04.2025  https://m.edsoo.ru/ff0abea8
[TocTosiHHBIC MarHUTHI, X

37 B3aUMOJICHCTBHE 10.04.2025

58 VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK




59

OJIEW ITOCTOSHHBIX MarHUTOB"

OmneIT Opcrena. MarauTHoe nose
JIEKTPUUYECKOro ToOka MarHutHoe
10JI€ KaTyIIKU C TOKOM

15.04.2025

17.04.2025

https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

MaruuTtHoe nojsie. MarauTHOE 1oJie
3eMiId U €r0 3HAUYEHHE JUTA KU3HU
Ha 3emMiie

22.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

61

62

63

64

65

66

[IpumeHeHne IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuyenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

ONEeKTpOABUTaTEb IIOCTOSTHHOIO
Toka. Mcrions3oBanue
SHGKTPOI[BI/IFaTeJIeﬁ B TCXHHUYCCKHUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.

OnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPHUCCKON
SHEPruu. DIIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

Pewrenue 3agau o reme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

Hrorosas koHTposibHas paboTa/

24.04.2025

29.04.2025

06.05.2025

08.05.2025

13.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

bu6mmorexa [IOK




Bcepoccuiickas nmpoBepouHas 15.05.2025  https://m.edsoo.ru/ffO0acb14
pabora
7| nonommon o e “Tonnonte 1 0 buGinorera LIOK
| 20.05.2025  https://m.edsoo.ru/ff0acc5e
SIBIICHHSI
68 f:zzi):;rﬁng’P;ZﬁeP'?l_([ng:ocﬂHHmﬁ 1 0 BuGmnorexa LIOK
. 22.05.2025  https://m.edsoo.ru/ff0acdc6
AJIEKTPHUYECKHUI TOK
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HU(pPOBbIE

e Tema ypoka KonTpoabubie IIpakTuuyeckue Aara o0pasoBaTejbHbIe
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl

| MexaHn4eckoe JIBUKEHUE. 1 0 0
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEILHOCTD 1 0 0 bubmuoreka [JOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMoIMHEIHOE 1 0 0 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHue. CpenHsst 1 MTHOBEHHas 1 0 0
CKOPOCTh

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 0 0 bubnnorexa [HOK
JBUKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
Konrponbnas pabora CkopocThb

6 IPSAMOJIMHEMHOTO 1 1 0
PaBHOYCKOPEHHOT'O IBHKEHUS.
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpeneneHne yCKOpeHus Tesa npu bubnnorexa [JOK

7 1 0 1
PaBHOYCKOPEHHOM JIBHYKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

2 CBoboanoe nagenue tei. OnbIThl 1 0 0
lamunes

9 PaBHOMEpHOE ABMXKEHUE TTIO 1 0 0 bubnnorexa [JOK

okpyxHocTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael76




obOparenus. JInHeitHas U yrioBas

CKOpOCTHU
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE
1 IIepssiii 3akoH Herorona. Bextop bubmumoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHna. bubmuorexa [JOK
PaBHopelicTByOIIAsA cH1ila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 KonTtposnpHas pabora " mpuMeHeHHe bubnnorexa [JOK
3akoHOB HrroToHa" https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka bubmorexa HOK
https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amgau o reme «Cuta
YIPYTOCTH
JlaGopaTtopHnast pabota
17 <<OHpIZ?I[eJ'II;HI/IeF>)KeCTKOCTI/I bubmmoreia LIOK
https://m.edsoo.ru/ffO0aee28
PYKUHBDY
13 Cuna Tpers bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabota
20 "Onpzz(enzﬁne ioa(b(bmmema bubmmorexa LIOK
" https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJBKEHUS
Pemenue 3amau no reMe "3aKOHEBI Bu6morexa LIOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cunita TSHKeCTH | 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO https//m.edsoo.ru/ff0af04d
TaJICHUs
Ypok-koHpepenius "J[BrkeHue Tel
23 BOKPYT T'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3agau mo teme "Cuna
24 TSKECTH U 3§KOH BCEMUPHOTO bubmmorexa LIOK
" https://m.edsoo.ru/ff0af5{8
TSATOTCHHS
[IepBas kocMHuueckas CKOPOCTb. bubnnorexa [HOK
25
HesecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIbHOW TOYKH.
AOCom0THO TBEPIOE TEIIO.
26 PaBHOBecue TBégioro TeJa ¢ Bubmiorexa LIOK
. https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpaIlleHHUS.
MowmeHT cuisl. LeHTp TsKECTH
PaBHOBecue MaTepuallbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LeHTp TsKECTH
73 Pemenne 3agau mo Teme "MoMeEHT bu6mmoreka [JOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka Kk KOHTPOJILHOM paboTe
29 o ?CMC "MCXE[HI/I‘IGI:CKOG I[BI/II))KCHI/IC. bubmorexa LOK
. https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
30 KonTponbhas pabota no teme bubnnorexa [JOK

"MexaHn4eCcKOe IBUKEHHE.

https://m.edsoo.ru/ffOb06ec




Bs3aumozeiictBue Ten"

Nmnynec Tena. UMItynbsc CUIBL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6mmoreka [IOK

31 Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3auUMOJICUCTBUE
1 Pemenue 3agau mo reme "3akoH bubmuoreka [JOK
COXpaHEHHUs uMIlyJbca' https://m.edsoo.ru/ff0b096¢c
13 Ypok-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIITHOCTh Bubmiorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PabGota cuitbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffObOdb8
JlaGopaTopHnas pabota
36 «Onpenenenue paboThl CUIIbI TPEHUS
IIPY PaBHOMEPHOM JIBUKEHHUH Teja
110 TOPU3OHTAIBHOM MOBEPXHOCTH»
37 CBsi3b 3HEPTUH U pabOTHI.
[TorennuanbHas FHEPTUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0bOc32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaboparopHas pabota «3ydenue bubnmoreka [JOK
40
3aKOHA COXPAHEHUs] SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOE NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueoaHusl. bubnnorexka [JOK




43

BriHyX1eHHBIC KOJICOaHUSI.
Pe3onanc

MaremaTuyeckui U Npy>KUHHbBIN
MasiTHUKU

https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojia KojaeOaHuii OT KECTKOCTH
HNPYXAHBI ¥ MAaCChI TPy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoaeOaHusIx

JlaGopaTopHnas pabota
«OrmpeeneHue 4acToThl U Neproja
KOJICOAHUH MPYKUHHOTO MasiTHUKA

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaH i
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIIOIIEPEYHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

50

51

VYpok-koHpepenmus "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

3Byk. Pactipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoranue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.




53

AKYCTHYECKUI PE30HAHC
Ypok-koHpepenmus "YapTpazByk u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

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

54

55

56

[TonroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexanuueckue KoaeOaHus 1 BOJIHBI"
KonrponbHas pabora no reme
"3aKOHBI COXPaHEHUS.

Mexaunueckue koieOaHus U BOJTHBL"

SHGKTpOMaFHI/ITHOC II0JIC.
BHGKTpOMaFHI/ITHbIe BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 37€KTPOMarHUTHBIX
BOJIH JJII COTOBOI cBsI3H"

Ypok-uccnenosanue "Mzydenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemienue 3a1a4 Ha onpeneneHue
YacTOThI U JJTUHBI
3JIEKTPOMArHUTHOM BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

61

DNeKTpOMarHuTHast IPUPO/ia CBETA.
CxopocTtsh cBeta. BoinHoBbIE
CBOIICTBA CBETA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u Jlynst

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3658




3aKOH OTpa)KEHUs CBETA. 3epKaia.

63 Pemienue 3a1au Ha mpuMeHEHUE bubmmorexa LOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBeta. 3aKOH bubmuorexa [JOK
MIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKeHHE
65 cBera. Mcronp30BaHue MOJHOTO bubnmoreka [JOK
BHYTPEHHETO OTPakKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabora
"UccnenoBanue 3aBUCMMOCTH yTJIa
66 IIPEJIOMJIEHUSI CBETOBOI'O JIy4a OT
yrila najeHusl Ha TpaHule "BO3yX-
crexio""
Ypok-koH(pepeHIus
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JIunzel. OnTUyecKkas cuiia JIMH3bI hits-//m.edsoo.ru/f0b3f2c
. bubmmorexa LIOK
69 [TocTpoeHue n300paxxeHuii B TMH3AX hitps-//m.edsoo.ru/f0b4dda
JlaGoparopHas paboTa
70 "Onpenenenue GOKYyCHOTO bubmuorexa [IOK
PAcCCTOSIHUSA U ONTUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubmuotexa [JOK




JIUH30BBIC TPHOOPHI"

I'ma3 kak onruueckast CHCTEMA.

https://m.edsoo.ru/ffOcOa7e
bubmuoreka [JOK

72 3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koupepenmus "JlepexTo
3peHus. Kak coxpanurts 3peHue"

Pasnosxenue 6enoro ceera B CHEKTP.

74 Omngeitel HetoToHna. CoxeHue bu6mmoreka [IOK
CHEKTpaJIbHBIX 11BeTOB. [{ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

A3JI0’KEHUIO OEJIOT0 CBETA B CIIEKT
75 i BOCHPUSTHUIO 1IBETA IPEIMETOB ' Bubmiorexa LIOK
https://m.edsoo.ru/ffOcOe2a
npy UX HAOJIIOICHUH Yepes
[BETOBbIC QUIBTPHI"
VYpok-npaktukyM "BonHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHiys u auppaxuus”

77 Omnbitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ffOc12a8

73 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue U MOrionieHue cBeTa

79 aTOI\ZOM. KBaHTHI. HHEleﬁanLIe Bubmiorexa LIOK

https://m.edsoo.ru/ffOc144c
CIIEKTPHI

20 Ypok-npaktukym "Habmronenue bubnmoreka [JOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550

81 PamnoakTUBHOCTE U €€ BUIEI bubmorexa [TOK

https://m.edsoo.ru/ffOc1672




CtpoeHue aTOMHOTO si/pa.

bu6mmoreka [IOK

82 Hyxnonnas monens https://m.edsoo.ru/ffOc18ac

23 PanroakTuBHBIE TPEBpaLICHHUS. bu6mmoreka [IOK
H3oTormbI https://m.edsoo.ru/ffOclal4

24 Pemienue 3aja4 1o teme: bubmuoreka [JOK
"PaguoakTuBHbBIE IIpeBpalieHus" https://m.edsoo.ru/ffOc1b4a

85 Ilepuon nonypacnana
Ypok-koH(pepeHus

86 "IPa,I[I/IoaK”SIBIz{H: U3IIy4YCHHUS B bubmmorexa [TOK

| https://m.edsoo.ru/ff0c2126
pUpoJie, MEIULINHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 C(f[XIE)aHeHEﬂ 3a1;5111030r0 u bubmmoreia LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

28 DHeprusi CBSI3U aTOMHBIX SEP. bubnnoreka [JOK
CBs13b Macchl U SHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pewmenue 3amgau no reme "AnepHeie
peakuun"

90 Peakuuu cunTe3a u neiaeHus sep. bubnnorexka [JOK
Wcrounuku sHeprum ConHua v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "Anepuas

91 sHepreTuka. JlercTBus
pPaIuOaKTUBHBIX H3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIEeKTPOMarHuTHOE MOJI€. bubnmoreka [JOK

92
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"

93 KonTtponbHas pabora o Teme




94

95

"DJIEeKTPOMarHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJHBI.
KBanToBsic siBeHus"

[ToBTOpEHME, 000OIICHHE.
JlaGopaTopHbie pabOTHI 110 KypCy
"Bzaumonencrtue tea"

[ToBTropenue, 0600menue. Pemenune
pacyYeTHBIX U KaYECTBEHHBIX 3a7a4
o Teme ""TeroBbie mporecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTropenue, 0600menue. Permenne
pacUeTHBIX U KQYEeCTBEHHBIX 33124
no teme "KIIJ[ TermoBeix
aBuratenein”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

98

99

100

[ToBTropenue, 0600menue. Pemenne
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4
no teme "KIIJI anekrpoycranoBok"

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie pabOThI 10 KypCy
"CBeToBBIC SIBIICHUS"

[ToBTOpenue, o6o0mmenue. Padora ¢
TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKeE"

[ToBTOpenue, 0606meHue. Padota ¢
tekctamu 1o teme "Konedbanus u
BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2c52

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, 0600meHue. Pabora ¢
TexcTamu 110 TeMme "CBeTOBBIE
aBieHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3044




102

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTaMmu 110 TeMme "KBanroBsas u
saaepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

dwusuka: 7-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [lepermkua .M., UBanoB A.U.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»

dwusuka: §-if kiacc: 6a30BbIi YpoBeHb: yueOHUK, 7 kinacc/ [leppimkua .M., UBanoB A.U.,
AxnmonepHoe obmectBo «M3natenberBo «IIpocBemenuey

Ousuka, 9 wmace/ Kabapmua O.D., AxnuonepHoe o6OmecTBo «M3maTenbcTBO

«IIpocsemenune»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. Mapon A. E. ®uzuka. COOpHUK BOIIPOCOB M 33/1a4. 8 KJ1.: yueO. mocodue, M. [Ipoda,
2016

2. Ilepwimkun A.B. CoopHuK 3a1a4 1o gusuke: 7-8 ki.:, U3narensctBo "Ok3amen", 2020

3. Kabapaua O. @., KabGapmuna C. WU. O®usuka. Kuura ans yuurens. 9 kmacc. M:
[Tpoceemienue 2010 ¢

4. Kabapaun O. ®. dusuxa. Paboume mnporpammsbl. [IpenMerHas nuHus y4eOHUKOB
«Apxumeny. 7-9 kmaccel: yueOHoe mocobue ajisi 001eo0pa3oBaTeIbHbIX OpraHU3alud —

M: IIpocemienue, 2017

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
UHTEPHET

®uzuka. 7 kinace. PI'AOY IIIO "Akagemuss Munnpocsemenus Poccuun
®uzuka. 8 kiace. PI'AOY JIIO "Akagemuss Munnpocsemenus Poccuun

®uzuka. 9 kinace. PI'AOY IIO "Axkagemuss Munnpocsemenus Poccuun
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