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INOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o (u3MKe Ha YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs COCTaBJIeHA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIONIMXCS M OpraHU3alMi0 H3y4deHus (u3uku Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMme mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  O0y4eHus, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTeCTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IEr0 0Opa30BaHuUs.
[IporpamMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHre y4eOHOro mMaTrepualia o rojam
oOyueHust (o Kjaccam), NpeAjaraeT HPUMEPHYIO IOCIEA0BAaTEIbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUs MPEAMETHOIO COIEP)KaHUSA U Y4Y€TE BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmKa ABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB,
IOCKOJIbKY (pHU3MUecKue 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperoCcTaBiseT HauOojee sCHble O00pas3lbl MPUMEHEHHs HAay4dHOI'O0 MeEToja
IIO3HAHUS, TO €CTh CII0CO0a NOJIYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IVIaBHBIX 33aJa4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpeNIojiaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTbD:
® HAy4YHO OOBSACHSATH SIBJICHUS,
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;
® UHTEPHPETUPOBATh JaHHBIE U MCIOJIb30BaThb HAy4yHbIE J0Ka3aTelbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepannu, peaau3yrolUX OCHOBHBIE 00111€00pa30oBaTelIbHbIE MPOTPaMMBI,
yrBepxkaAEHHON pemenneM Komernn MunncrepctBa npocsewieHust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus puanku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIICHHS OOy4arolMXCsl K HayYHOMY HW3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pPe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O poiu (PU3MKHU AJs PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOJrOTOBKA K JalibHEHIIEeMYy 00y4eHHUIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e [puoOpeTeHue 3HAHWKA O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBoeHHE MPUEMOB PabOTHl ¢ HHOpMAIMEH (U3UYECKOTO COMEp KaHUS, BKIHOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JESITeILHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamme o (Gpusmke nepeueHs J1abopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAIaraéMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOIO 3K3aMEHa 0 (PU3HKE.



COJEPKAHUE OBbYYEHUA
7 KJIIACC

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

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

2. ®usnueckue npudOpHl U NpOLEAypa NPSIMbIX U3MEPEHUI aHAJOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOOpa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa W JlaT4MKa

TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: AAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCcTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, auddysus. BzanmonelicTBue dYacTHI[ BEIIECTBA: MPHUTSDKEHHE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIISCTBA: CTPOCHHE Ta30B, IKHJIKOCTEH ©  TBEPABIX
(KpHCTAUIMYECKUX) Tel. B3aWMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUSL.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUU. Pacy€T myTu U BpeMEeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTuka B3aumojencTBus Ttei. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusia TpeHus. TpeHHre CKOJIbKEHHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

4. HabGnroneHue M3MEHEHHS] CKOPOCTH IIPH B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OneITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBieHus TBEPABIMHU TEIaAMH, KUJIKOCTIMHU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuuMHBI CylecTBOBAaHUS BO3/YLIHOM
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

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

Hemoncmpayuu.

1. 3aBHUCHMOCTb JaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

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



3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT O00BbEMa TMOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl TeJa.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecHs
ppruara. [IlpumeHeHue mpaBmia paBHOBECUs phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass sHeprus. KunHeTmyeckas W moTeHUHaIbHas »Heprus. lIpeBpainenue

OJIHOTO BUJIa MEXaHUUECKON SHEPTUHU B JAPYroil. 3aKOH COXpaHEHUs IHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.

8 KJIACC

Pa3nen 6. TerioBble siBJIEHNS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KHHETHUYECKON TEOPUU CTPOEHUS BerlecTBa. Macca
U pa3Mepbl aToMOB UM MoJeKyl. ONbIThl, MOATBEPKIAOININE OCHOBHBIE TIOJOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauMBaHWE M KanWwUIIpHbIE siBIeHUs. TeruoBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YaCTHII.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBeplieHre paboThl. BUbl Teruionepenaun: TermionpoOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYECCKHUX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHMIKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxaxJIeHHue MPU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
= O

. HaGmronenne kumnenus.
. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TeIIOBLIX IBUTATENEH.

=
N

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHPYIOIIUE 3aBUCHUMOCTb JaBJIEHUs BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.
7. HaGmromenue u3MeHeHHs] BHYTPEHHEH SHEpPrHH Tela B pe3ysbTare TeIUlonepenadn 1
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIII0O0OMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEMJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITUITHHAPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
Onektpuzanusi Tenl. J[Ba poaa aNeKTpUYECKUX 3apsanoB. BzaumojelcTBre 3apsyKeHHbBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSKCHHBIX Tel OT BEIUYHHBI
3aps70B U PACCTOSTHUSI MEKY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka LEMH.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

ITocTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe 17151 KU3HU Ha 3emiie. OnbiT Dpcerena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUYecKoro HanpsKeHUs! BOIbTMETPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BOSHUKHOBEHHSI.

N NN NN
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. DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimel.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAMPsKEHUS.

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

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €ro JIJITMHBI, IUIOMIAN MTONEPEYHOT0 CEYSHHs U MaTepuara.

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

9. Ilpoepka npaBuiia Jyis CUJIbI TOKA IPYU NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UIYIErO Yepe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHre MAarHuTHOTO TMOJsSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU W
pa3JesieHuu.
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16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HaIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AelCcTBHsI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHU! 3HAaYCHUs U HaIllPaBJICHUs NHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe IpsMOIMHENHOE nABMXKeHHE. HepaBHOMepHOE
npsIMOJMHENHOe ABM>KeHHe. CpenHssi U MIHOBEHHas CKOpPOCTb Teja NpU HEPABHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHelHoe aBkenne. CBoOoaHoe nmagenune. OnbITh
lNanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIuneitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpunHiun
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMS: cujia TPEHHUS CKOJBXKEHHS, cujla TPEHUs
MOKOSI, IPYTH€ BUJbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuanabHOM TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HalGmoneHne MeXaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUU IBMXKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U JEHCTBYIOIIEN Ha HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEJl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPH a0COMIOTHO YIPYTOM B3aUMOJIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juis pa3roHa W JAJIbHEHIIEro paBHOMEPHOTO JABM)KEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JIBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPEHUS CKOITBKCHHS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOIb30BAaHUEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. V3y4yeHue 3aKOHA COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

KonebarensHoe naBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMM: TMEPHOJ, YacToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MexaHW4ecKuX BOJIH. [IposionbHbIE 1 mONepeyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. ' poMKOCTh 3ByKa M BeicOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasgTHHKA.
OnpezneneHye 4acTOThl U MepHoJa KoineOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU Iepuosia KosieOaHWH MOJBEHIEHHOrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojleOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaia 35eKkTpoMarHuTHBIX BOJIH. Mcnonb30BaHuE 37IEKTPOMArHMTHBIX BOJIH JIJISI COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHIIBHOTO TCJ’IC(I)OH&.

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounukm cmera. IIpsMonuHeiHOe pacrpocTpaHEHHE CBeETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBETa.



[Ipenomnenue cBeta. 3aKoH npenomiieHUs cBeTa. [loiHOE BHyTpeHHEe OTpakeHUE CBETa.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiThl HptoToHa. ClioskeHue CeKTpaibHbIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon J1y4eit B coOuparomiei JTruH3e.

XoJ1 1ydeil B paccerBarolleu JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHune xapakTepuCTHK N300pa)KeHUs IIPeMETa B INIOCKOM 3€pKalle.
Hccenenopanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa IaJeHUsS Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IIBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpOEHHE aTOMHOIO Sapa.
Hyknonnass moxens atomHoro sapa. M3oronsl. PanuoaktuBHble mnpeBpameHus. llepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHbIX siaep. CBsa3p Macchl U sHepruu. Peakumm cuHte3a M geneHus sjep. Mcrounukum
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CHexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3TuYHbIX T'a30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrparnus n3nydeHus: IpUpOAHBIX MUHEPAIOB U ITPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
MeTanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHus, (GopMHUpYyeTCs eCTeCTBEHHOHAyudHas
rPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapaKkTep JAHHOTO pa3felia peanusyercs 3a C4ET Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBAHUA (PU3NYECKUX SIBJICHHI, B TOM 4YUCIE AJIS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAMOOJEEe BaXXHBIX JIOCTI)KEHUH COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB DSHEPTUM Ha OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.
B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuJatomerocst 0yayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:
— TPOSIBJICHHE UHTEPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOU (hU3MUYECKOM
HayKW;
— [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB,
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 0OCYKJIEHUU OOILECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;
— OCO3HAHHE BAKHOCTU MOPATBHO--3TUUECKHUX MIPUHIIUIIOB B IEATEILHOCTH YUEHOTO;
3) 3cTeTH4YEeCKOro BOCTIMTAHUS:
— BOCIIPHUSTHE ICTETHUYECKUX KauyecTB (PU3UUECKON HAyKU: €€ TapMOHMYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOI'0 TO3HAHHUA:
— OCO3HAaHHE IEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIECH KYIbTYpPHI;
— pa3BUTHE HAYYHOU JII0O03HATEIILHOCTH, MHTEPECa K UCCIIEI0BATEIBCKON IEATEIbHOCTH;
5) dopMupoBanus KyJbTYpPbI 310POBbS U IMOLMOHAJBHOTO 0J1aTr0MOJTyYHA:
— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KH3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTU TMpaBWI OE30IaCHOrO IMOBEACHHUS Ha TpaHCIOpTe, Ha JIOporax, cC
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIOBUSX;
— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTo
e IpaBa y Jpyroro 4ejoBeKa;
6) TpyaoBOro BOCIIUTAHUSA:
— aKTHBHOE y4YacTHe B PEIICHUH MPaKTHUYECKHUX 3a7ad (B paMKax ceMbU, 00pa3oBaTeNbHOM
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIONINX B TOM YHUCIe U GU3NUYECKUX 3HAHHUIA,
— UHTEpEC K MPAKTHUYECKOMY U3YUEHHIO PO ecCcHil, CBI3aHHBIX ¢ (PU3UKOIA;
7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:
— OpHUEeHTalusg Ha TpUMEHEeHWe (PU3NUECKUX 3HAHWUW HJis pelieHus 3ajad B o00JacTu
OKPY’KaIOIIel Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIIEHKH HUX BO3MOKHBIX TOCIEICTBUN
JUISl OKPY>KarOIEen CpeJibl;
— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;
8) ajanTannu K N3MEHSIOIIUMCS YCJIOBUSAM COLHUAIBHOI U MPUPOIHOI Cpebl:
— TMOTpeOHOCTh BO B3aUMOJACWCTBUM TMPH BBINOJIHEHUN WCCIEIOBAaHUI H TMPOEKTOB
(bu3MYeCKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;
— TIOBBIIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Y€pe3 MPAKTHIECKYIO S TEIIbHOCTD;
— MOTpeOHOCTh, B (POPMHPOBAHUM HOBBIX 3HAHWM, B TOM uucie (OPMYIHUPOBATH HUJICH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;
— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 007aCTH (PU3HKH;



— IUITAHUPOBAHKE CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUYECKUX 3HAHUIA;

— CTPEMIICHUEC aHAJIIU3UPOBATh U BBIABIATH B3aUMOCBA3U IMIPUPOIEL, 06H16CTB3 1 3KOHOMHKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘ICCKI/IX 3HaHHﬁ;

— OIIGHKa CBOUX JICHCTBUH C Y4€TOM BIIMSHUS Ha OKPYKAIOIIYI CpeIy, BO3MOXKHBIX

rI100aIbHBIX HOCJICZ[CTBI/II;'I.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBaHusi y oOydatomierocss OyayT c(hOpMHpPOBaHbl MeTampeIMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOINE TI03HABATENIbHbIC YHHBEpCAJbHBIC YueOHBIC JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIC y4eOHbIC CUCTBHUS, PErYJSITUBHBIC YHHUBEPCAIbHbIC YUCOHBIC ICHCTBUSL.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABJIMBAaTh CYIIECTBEHHBIN MPU3HAK KilaccU(UKAIMKM, OCHOBAHUS JJIsl 0000IIEeHNS
Y CPaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PacCMaTpUBAEMbIX (PaKTax, TaHHBIX U
HAOIIOIEHUSX, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO--CIICICTBEHHBIC CBSI3U TPU HM3YYCHUH (PU3HUYECKUX SIBICHUH U
MPOLIECCOB, JI€JIaTh BBIBOJABI C MCIOJb30BAHUEM JE€IYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3UUECKUX BEITHMUMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3Mueckoil 3amauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBHIOOpP Hambojee MOIXOIAIIEr0 C
Y4€TOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECJIOXHBIN
bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHMIO, MOJYYEHHYIO B XOJI€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (DU3UIECKUX MPOIECCOB, a TAKKE
BBIIBUTATh TPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM MPeNIoKEeHHOW yueOHO! (hr3ruecKkoi 3aaauu;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MH(POPMALUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHus HHOpMaruu u
WUTIOCTPUPOBATh pellaeMble 3aJauld HECJIOKHBIMH CXEMaMH, JAMarpaMMaMy, HHON
rpaduKoON U UX KOMOMHAITUSIMH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXIEHHsS Y4eOHOro MmaTepuaia, Pe3yJbTaToB JIa0OpaTOpPHBIX pPaboT W
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep)KaHnue OJIarokKenaTeTbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJUYHO  TIPEACTABIATH  PE3yJabTaThl  BBINOJIHEHHOTO  (PU3MYECKOrO0  ONBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JTOCTIIKEHUIO: PACIPECNIATh POJIH, 00CYKIaTh MPOIECCH U PEe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOThI, JOCTUTasi Ka4eCTBEHHOTO pE3yJibTaTa MO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBATh KA4YeCTBO CBOEr0 BKJIaga B OOMMIA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nUecKux 3HaHUM;

OpUEHTUPOBATLCSA B PAa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh I1aH €€ U3MEHEHN,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) Ppe3yJbTaToOB JesTElIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBIOJHEHUS (HU3UUIECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKJICHHUSIX HA HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOydeHus B 7 KJjacce IpeiMETHBIE pe3yiIbTaThl HAa 0A30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TIOHATHS: (U3MYECKUE ¢ XUMHYCCKHE SIBIICHHS, HaOJOJICHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImas cuia, aedopmarnus (ynpyras, IUTAaCTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX T C 3aKPEIUIEHHOH OChI0 BpAIICHWs, Iepelnavya JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M Tra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAaHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPrui) 10 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh IPOSIBICHUE U3YYCHHBIX (PM3UYECKUX SBJICHUH B OKPYXKAIOIIEM MUPE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha >KMBOH OpraHu3M, IUIaBaHHE DHIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYECHHBIC CBOIMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyThb, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpmOro TeENa, JKUAKOCTH, Ta3a), BBITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIE3HOTO JECUCTBUS
MEXaHU3MOB, KHHETHYECKasi M IMOTECHIIMAIbHAS DHEPTHs), IPU ONMCAHUH MPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTUMH BEIUYWHAMH, CTPOHUTH TpPa(QUKH H3YYCHHBIX 3aBUCHMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepru30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBIEHUS W TPOLECCH, HCIONB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPaBUIO» MEXAaHUKH,
3aKOH COXpAaHEHUS MEXaHWYeCKOH »JHEpPruu, TpU OTOM JIaBaTh CIIOBECHYIO
(GOopMyITHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MATEMATHYECKOE BBIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHUS, TPOIECCHI M CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTYaIMi MPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIIBIATH MPUYHMHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 JneicTBHA, HUCHONB3yd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHS 3alaud
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIE, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD NOTYYeHHON (PU3NUYECKOI BETMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJ0B, B OINMCAHMM MCCICNOBAHUSA BBIICIATE IPOBEPAEMOE IIPEIIIOJIOKECHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, JIeIaTh BBIBOJKI 110 €T0 PE3yiIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITNOJIHATh IPSIMbIE U3MEPEHMSI PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CUIIbI U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT IPYroM ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbl TpPEHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CWJIbl YNIPYTOCTH OT YAJIMHEHHS INPYXUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTb YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

POBOJIUTh KOCBEHHBIC HW3MEPEHUs (PHU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHUSA, JaBJIECHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLas Ha MOTPYKEHHOE B KHUIKOCTb TeEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MNPEII0XKEHHOU
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCAHUA (B TOM 4MCIE: TMOAIIMIHUKU, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHH IMpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCMONIb3ysl 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOTUMbIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NOPUBOANUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HHpoOpManuu B VIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISATh HHGOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BATh MPH BBHIMOJIHEHUH YYeOHBIX 33/IaHUM HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHUE MHUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE ITPE3ECHTALIUEH;

IPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarTbh 00sS3aHHOCTH B
rpYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBIITOJIHEHUEM IUIAHA
NENCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.

K xonmy oOyuenus B 8 KJjiacce mpeiMeTHBIE pPe3ybTaThl HA 0A30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIA)KHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
MoJI€, MPOBOJHHUKUA W AUIEKTPUKHU, MOCTOSHHBIA JJIEKTPUYECKUH TOK, MAarHUTHOE
oJIe;

pasznuyarh SBJIEHMS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenada, TEIJIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
TIJIABJICHUE, KpHUCTAJUTA3aLNS (oTBepaeBaHue), KHUIIEHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOJICHCTBHUE
MAarHuToOB, JAEHCTBUE MArHUTHOTO IIOJIS HAa IPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHIYKIMSA) TIO OINHCAaHUI0 MX XapaKTEPHBIX CBONCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHNE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUpPE, B
TOM 4Hclie (u3nyeckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE U
KalWUIpHBIE SIBIIEHUS B MPUPOJAE, KPUCTALIBI B mpupone, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
DNIEKTPUYECKUE SIBJICHUST B arMmocdepe, DIEKTPUUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HU Ha
3emIie, ONSPHOE CHUSHHE, MIPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEPrus, KOJIUYECTBO TEIJIOTHI, yJAENbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YZAENbHAs TEIUIOTAa IUIABJICHMS, YHAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/YyXa, JJIEKTPUUYECKUU
3apsd, CUla TOKA, OJJIEKTPUYECKOE HANpsKEHHUE, CONPOTHUBJIIEHUE MPOBOJIHUKA,
yIIeJIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOIb3YyEeMbIX BEJIUYHUH,
0003HAUCHHSI M eIUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (OPMYIIBI, CBI3BIBAIONINE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUM CTPOCHMS BEIIECTBA,
IPUHLMII CYNEPHO3ULMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHua, 3akoH COXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3MUYECKHE MPOLECCHl M CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIISTh
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh OOBsICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
OTopoif Ha 1-2 U3y4EeHHBIX CBOMCTBA (PM3NUYECKUX SBICHUH, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adyd B 2-3 JEHCTBHS, WCIONB3yS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIs €€ PEIIEeHNUs, IPOBOAUTH PacYEThI U
CpaBHUBATh MOJIyYCHHOE 3HaUCHNE (PU3MUECKON BETMYNHBI C H3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIHA (PHU3HUECKUX
METO/OB,  MCIOJb3ysd  ONMCAHWE  HMCCIENOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEIIIOJIOKEHNE, OLICHUBATH IPaBUJIBHOCTh IIOPSAKA IIPOBEINCHUS MCCIEAOBaHUSA,
JIeJIaTh BBIBOJIBL,

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsipHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS W HATPEBAHMS IIPU U3JIYYCHHUH OT LIBETA
U3Iydaome (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHAapeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alUs Tel W
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE IOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX IIOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DJIEKTPOABUIATEI
MOCTOSIHHOTO TOKa): (hOpMYyJIMpOBaTh IpOBEPSEMblEe MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEJIOKEHHOTO O00OpyJIOBaHHUS, OMNHUCHIBATH XOJ ONbITA H
bopMyIUPOBaTh BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAJKHOCTH BO31yXa,
CHJIBI TOKA, HANpsOKEHUS C MHCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTUYMKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl M3MEPEHHH ¢ Y4€TOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYMHBI OT JPYrou C
UCIIOJIb30BaHUEM TPSMBIX W3MEPEHUH (3aBUCHUMOCTb COMPOTHUBIICHHS NMPOBOJHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMEPEYHOr0 CEYEHUs M YIAEIbHOTO CONPOTUBIICHHS BEUIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYIETO Yepe3 MPOBOIHUK, OT HANPSKEHUSI HA TPOBOJIHUKE,
UCCIIEJOBAHKE TI0CIIEIOBATEIBHOTO W IApaJUIEIBHOTO COEJUHEHWM NPOBOJIHUKOB):
IUIaHUPOBATh HCCIe0BaHue, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUS, CIEAYs



IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJYyYEHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TpaUKOB, AeTaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIeIOBAHNUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

e coOmonaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHIUIMBI JEHCTBUA H3YyYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OHNOpPOH HAa MX OIHUCAHUA (B TOM YHUCIIE: CHUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HarpeBaTeIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNel ¢ MOCIEN0BaTEeIbHBIM U MapauIeibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

® [IPUBOAMUTH MpHUMEPhl (HAXOAUTh MH(OpPMALMIO O MpUMEpax) MPAKTUYECKOIo
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpY’Karollel cpene;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

®  UCIOJB30BATH MPH BBHITIOJHEHUN YUEOHBIX 3aJaHUi HAYYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHblE IHUCHMEHHBIE M KpaTKMe YCTHbIE COOOLIeHMs, 00001mas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITeIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh U3YYCHHbIN MOHATHHHBIN ammapat
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIICZINTH 32 BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBATh €ro, ajaeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIINIBI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 kJjacce mnpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTh y O0YUaIOIIUXCS YMEHUM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTENIbHOCTh MEXaHMYECKOI0 JABMKEeHUs, nedopMmanus (yrnpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPaHECHHUE,
OTpaXEHUE U MIPEIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX IIBETOB, IUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYECHHBIX (DU3UUYECKUX SBJIICHUM B OKpYKarolieMm Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOJE, OHOJOTMYECKOE  JICMCTBHE  BHAMMOTO,
yIBTPAPHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBHE PaJIMOAKTUBHBIX M3JIyYEHHI Ha OpPraHW3M YEJIOBEKa), P 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIIeHNe, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKash paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHS CXKATOM MPY>KUHBI, KHHETUYECKas
DHEprus, TMOJHas MeXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP OMUCAHUU TPABUIHBHO TPAKTOBATh (PU3MUECKHN CMBICT HCIIOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKHE SIBICHUS U MPOLIECCHI, UCIIONB3Yys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peaKUMsX, MpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABISATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HENOCTAIOIINME WIIH
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(Gu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh MPH HOMOIIM (HU3UYECKHUX
METOMOB,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOe
IPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJKAa IPOBEAEHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOJCHH U OIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKHUHbI U
HE3aBUCHMOCTb OT aMIUIUTYbl MAJIbIX KOJ€OaHUH, MPSIMOIIMHEHHOE PacpOCTpaHEeHNe
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3JIYYEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO Ha0Opa 060PYA0BaHMS, ONUCHIBATE X0/ ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBObI;

OPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3Hau€HUEe H3MepsieMOl BeNMMUYUHBI ((OKYCHOE pAacCTOSTHUE COOMparolieil JMH3BI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, ©epuoja KoyiebaHuHd MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBeTa OT yIja HaJeHHs U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJE TAaOMUI] U IrpadUKOB, JAeIaTh BBIBOABI IO PE3yibTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
XKECTKOCTh TPYKUHBI, KOO(PPHUIIMEHT TPEHHs CKOJBHKEHHUs, MeXaHHYecKash padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays TPEeNIOKEHHOW MHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEIWYHHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUECKUX MOJENIeH: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHCIE: CIIUIOMETP, NTaTYUKH MOJI0XKESHHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTL TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O MpPHUMEpax) NPaKTHIECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUSI 3JI0POBbsI W COOJIIOACHHUS HOPM OKOJOTHYECKOTO TIOBEJACHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBHIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TMCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMaIIUU
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM TMOHATUHHBINA amnmapar W3y4aemoro pasfaena (Gpusukd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCKHE BETITAIHBL https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 bubmmorexa LIOK
' ¥ A https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
99 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 hgpil;ll()nféeiiasi.ru 175416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194



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

bubmuorexa [JOK
32 Hnepuis, Macea, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuma. Bupt cun https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bu6mmoreka [IOK
' TeJIaMU, KUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4.2
Jlapierne KuakocTh > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
A P 1
° 300Ta  MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexamH3ME! S ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
. M 4 1
53 CxAMIICCKaL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuorexa [JOK
1.1 i 7
CTpoetiiie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 II i i 20 1 7
OCTOTHHBII SICKIPHICCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITTHDIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 B 5 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 M o 7 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M ) 8 1 3
CXAHH'CCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoeE NoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



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

bubmuoreka [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBanToBblIe iBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

7 KJIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
w/n Tema ypoka Beero Konrpoabubsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 ®usuka — Hayka O PUPOJE. 1
SIBnenus npupobl
2 OuznyecKue sIBICHUS 1
3 du3ndecKue BEITMINHBI U HX 1
U3MepeHue
Ypoxk-uccienosanue «3mepenne
4 TEMIIEPATYPHI TIPU TTOMOIIIH 1 1
KHUJIKOCTHOTO TEPMOMETpPA H
JaT4uKa TEMIIEPATYPhI»
MeTo/1bI Hay4YHOTO TTO3HAHHUS.
5 OaneIl[HI/Ie q}):mqecxﬂx SIBIICHUH C 1 bubmorexa IOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBIO MOJIEICH
VYpoxk-uccnenosanue «I[IpoBepka
TUIOTE3bI: 1aTbHOCTh MONETA
6 11apuKa, MymeHHOro 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM
OOJIBIIIE BBICOTA MTYCKa
Crpoenue BeniectBa. ONBITHI
7 ,Z[OII()a3LIBaIOH_II/Ie TUCKPETHOE , 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIIeCTBa
8 JIBM>KCHHE YaCTHIL BEIIeCTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIFOJEHUIO TEIJIOBOrO
paCIIMPEHHS Ta30BY
10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTossHUA Boabl. O000IIEHHE 110 bu6mmoreka [IOK
pazneny «llepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHUHU BEUICCTBAY
MexaHn4eCcKOe JBHKCHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
13 CxopocTtb. Eqununibl ckopocTu bubmorexa [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnuoreka [IOK
MHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInotHocTh BemiecTBa. Pacuer
16 MacCHI U 06Lell\I/IIa TeJa Mo ero bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaboparopHnast pabota
17 «Ornpesenenue MIOTHOCTH TBEPAOTO
Temay
18 Pemenue 3anau mo teme bubmuorexa [JOK
"ITnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoaencTeug Ten. Cuia

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jlaboparopnas pabota «M3yueHue
3aBUCHMOCTH PACTSHKCHHS

20
(medopmanun) Mpy>KUHBI OT
MIPUJIOKEHHOM CHUITBD)
21 SABnenue Tarorenus. Cuna TSHKECTH
C .
p | e
M i Tena. tena. Pemenu
https://m.edsoo.ru/ff0al778
3a1a4 1o Teme «Cuiia TSKEeCTH»
C .
2 Ouwicexne xapacreprrin Brmorer LLOK
PaicTep https://m.edsoo.ru/ff0al502
IJIaHeT
24 Hsmepenwne cui. JlmHamomMer bubmmoreia LIOK
P ' P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 B .H
ee Tea. HEBeeoMocts https://m.edsoo.ru/ff0al778
C
26 H::l'([) X;ii:zlf;ixni)ng ’ HOU npsiMOi Bubmiorexa LIOK
P - A P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIASA CHIT
97 Pemenue 3agau o reme
"PaBHOzelcTBYIOIIAs cuir”
Cuna tpenus u e€ Busl. TpeHue B bubnnoreka [JOK
28
MPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
29 exomem or cumt sanscrn biorera LLOK
g https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAOIITIUXCS
ITOBEPXHOCTEN»
30 Pewrenue 3anau Ha onpeneneHue



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOJCHCTBYIOIIEH CUJIIbI

Pemrenue 3agau mo remam: «Bec
tenay, «['paduyueckoe n3oodpakeHue

bubmuoreka [JOK

31 cuiy, «CUsl», https://m.edsoo.ru/ff0alde0
«PaBHOZIEHWCTBYIOIAS CUID»
KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBUKCHHEY,
32 «Macca, IIIIOTHOCThY, «Bec Tenay,
«['paduueckoe n3odpakeHNe CUID»,
«Cubi»
JlaBnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
33
YBEJIMYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 i:[[aBneHHﬂ rasa oi 00bEMa bubmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBiaeHHS TBEPABIMU
35 TCJ‘II:II\?I/I mjﬂKOCTﬂMI/I 5 ?;ISaMI/I. bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3axon [lackans
aBJICHUE B YKUIKOCTH U rase,
36 fBISBaHHOG ﬂeﬁ(JJITBHeM CUJIBI bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSHKECTHU
37 Pemenue 3aga4d no teme «/laBienue bu6mmoreka [JOK
B JKHUIKOCTHU M rase. 3akoH [Tackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarompecs cocynst https://m.edso0.ru/ff0a2970
39 I'mapaBnmaeckuii mpece Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmneBoit



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

JKHUJKOCTHBIM HACOC

AtMocdepa 3emin ¥ IPUIUHBI €€ bubmuorexa [JOK
41
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armochepHOro bubmumoreka [IOK
nasnenusi. OnbiT Toppuuerum https://m.edsoo.ru/ff0a2da8
3
Ny ZBH;HMO((:)TL aTI:I:C(be[;HOFOO . BuGmmorexa LOK
BJICHHS OT BBICOTHI H BHEM
8 AP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepounn. AtmocdepHoe bubnnoreka [JOK
45
JaBIICHHE HA Pa3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe bubnuorexa [JOK
46
JaBJICHHE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemrenue 3amau o reme "
ATtmocdepHoe naBieHue"”
o | e
by ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnast pabota
«OmnpeneneHue BhITAIKUBAIOIIEH bubnunoreka [JOK
49 . .
CHJIBI, JICUCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)»
JlabopaTopHas paboTa 1o Teme
«HccrnenoBanue Salil/ICI/IMOCTI/I Beca BuGmorexa LOK
50 TeJa B BOJE OT 00bEMa

HOpr)KCHHOﬁ B XXUJKOCTBb 4aCTH
TC1a»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

51

IlnaBanue Ten

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

52

Jlaboparopnas pabota
«KoHcTpynpoBaHue apeoMeTpa Hiu
KOHCTPYHUPOBAHHUE JIOAKHA U
OnpecIIeHuE €€
Ipy30I0IbEMHOCTH

53

Pemenune 3ama4d mo Temam:
«IInaBanue cynos.
BosnyxoriaBanue», «/laBnenue
TBEPABIX TEJ, )KUIAKOCTEU U ra30B»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654

54

55

KonTponbHas pabora o teme
«/laBneHue TBEpABIX TET,
JKUIKOCTEHN U Ta30By

Mexanuueckasi pabora

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

56

MomntHocts. EquHUIEI MOIITHOCTH

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

S7

58

59

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MoIbEME 110 JIecTHHUIE"

[Ipocteie Mexanu3Mmsl. Poryar.
PaBHOBecue cun Ha peiuare

Pbruaru B TexHuKe, OBITY U
npupoe. Jlaboparopnas pabota
«HccnenoBanue ycloBun
paBHOBECHSI pblyara

0.5

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

60

Pemrenue 3agad mo teMe «Y CI0BUA

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

PaBHOBCCHS pblyara»

https://m.edsoo.ru/ff0a48a6

61

62

63

Koaddurnuent nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabota
«M3mepenue KIIJI HakIOHHON
TJIOCKOCTH

Pemenue 3agau mo teme "Padora,
morHocTh, KITI"
MexaHudeckas SHEPTHsL.

Kunernueckas u IIOTCHIMAJIbHAasA
OHCPI'usa

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT MO TeEME
«IKCIIEpUMEHTAIILHOE ONPEICTICHIE
W3MEHEHUS KNHETHYECKOH U
MOTEHIIMATILHON SHEPTUU TIPU
CKaTBIBAHWUH TeJIa 110 HAKJIIOHHOH
TUIOCKOCTH

66

67

68

KonTponbHas pabota no teme
«PaboTta 1 MOIIHOCTb. DHEPIUs»

PesepBHylit ypok. Pabora ¢
TEKCTaMM 10 Teme «MexaHnueckoe
JBU)KEHUE)

PezepsHbliil ypok. Pabora ¢
TEKCTaMu 110 TeMe «JlaBieHue
TBEPABIX TEJI, )KUJIKOCTEU U Ira30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

69

PesepBHblit ypok. Pabora ¢
TeKkcTamu 110 Teme «Pabora.



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

MoHoCTb. DHEPrus»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

69

12




8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubnmoreka [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
Mogenu TBEPIOrO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO;III{[I/HZ 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIlleCTBa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYIISIPHO-
KHHETHUYECKOW TeOpUHU
5 Kpucrannunueckue u amopgHsbie 1 bubnnorexka [JOK
Tena https://m.edso0.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tertonepean https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
«IIpakTH4eckoe UCIOJIb30BAHKUE
11 TGI‘E‘IOBHX CBOWCTB BEIECTB U bubmorexa [JOK
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJSIX
IHEProCOEPEIKESHUS
12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
| s
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlaboparopuas pabora
14 «HccrnenoBanue SBICHUS bu6mmoreka [IOK
TEI000MeHa MPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOPSTYE BOABD)
Pacuer xonuvecTBa TEIIOTHI,
15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopnas pabora
16 «OHpI;,I[eJ'II;HI/Iel:;I[eJILHOﬁ bubmorexa HOK
https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIICCTBAY
17 DHeprus TomivBa. Y aenbHas bubnmoreka [JOK
TEIUIOTA CTOPaHUs https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBepIEeBaHUE bubnnorexa [JOK

KpUCTATNIMYCCKUX TECII. YJIGJ'IBHaSI

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

TCILJIOTA ITJIaBJICHUA

19

20

JlaGopaTopHas pabora
«OmnpeneneHue yIeabHON TeII0ThI
TUTABJICHUS JIbI2)»
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. Y nenpHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTb TEMIIEPATYPhI
KHIIEHUS OT aTMOC(EepHOTO
JTaBJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabota «OnpeneneHue
OTHOCHUTEJIbHOM BIIQXKHOCTHU
BO3yXa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3/lyXa

24

25

26

[TpuHIHIBI paGOTHI TETIIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII/I TermoBoro nBuraTesi.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karolel cpeibl

3aKOH COXpaHEHUs U MPEBPAILCHUS
SHEPTUHU B TEIJIOBBIX Mpolieccax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe «TelIoBbIe IBICHUS.
M3MeHeHne arperaTHbIX COCTOSTHUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

BCIICCTBA»

KouTponbnas pabora no teme

28 «Tennoseble sBneHus. i3MeHnenue Bubmorexa LIOK
. https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILIECTBA»
29 DnekTpusanus Tei. J[Ba poaa
ANEKTPUYECKUX 3apsI0B
Ypoxk-uccienoBanue
30 «DNeKTpU3aLus TeJl UHIYKIIUEH 1
MIPU COPUKOCHOBEHUI
31 B3anmMopeicTBre 3apsyKeHHBIX TEIl. bubnnorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJEeKTpUYECcKOoe MoJIe.
32 Hanps>keHHOCTB 3JIEKTPUUYECKOro bubnnoreka [JOK
noJist. [IpuHIUT Cyneprno3HIum https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snekTprudeckux 3apsos.
33 OnemeHTapHbli 3apsa. CTpoeHHe
aToma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnorexka [JOK
COXpaHEHHs AIIEKTPUUECKOTo 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1au Ha npuMeHeHne bubnnoreka [JOK
CBOMCTB JICKTPHUECKHX 3apsI/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUi TOK, YCIOBHS €r0
36 cymeciBOBaHHﬂ. I/ICT(})/LIHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPHYECKOTO TOKA
37 JIefcTBUSI DIEKTPUUECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenoBanue «JleiicTpue



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

QJICKTPHUYCCKOI'O I10JIS Ha
IIPOBOAHUKHU U JUIJICKTPUKH

DNEeKTPUYECKUM TOK B MeTaJljIax,

bubmuoreka [JOK

39 KUAKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas LUemnb u eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHas pabota

41 «M3mepenue u peli"ynlprBaine 0.5 Bubmorexa LIOK

https://m.edsoo.ru/ff0a8bd6
CHJIBI TOK2)
DNEeKTPUUECKOE HANIPSKEHHE.

4 Bonsr™merp. JIaboparopnast pabota 05 bubnnorexa [HOK
«M3mepeHue u peryimpoBaHue https://m.edsoo.ru/ff0a9e14
HaMPSKEHU S
CornpoTuBiieHHE TPOBOJHUKA.

43 YIIGJFI)I)HOG COHpOTII/I)BJIeIfI/Ie Bubmiorexa LIOK

https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopatopHnas pabora
«3aBUCUMOCTD INEKTPUUYECKOTO
44 CONPOTHUBIICHNUS HpOBIZ)JIHI/IKa OT €ro 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPEIHOTO
CCUCHHSI U MaTepHaa»
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s Bubmorexa IOK
https://m.edsoo.ru/ff0aad44a
y4JacTKa Ieru
JlaGopatopHnas pabora
46 «HccnenoBaHue 3aBUCUMOCTHU CHIIBI 1 bubmuorexa [JOK

TOKa, HIYIIEro Yepe3 pe3ucTop, ot
COIIPOTHBJICHUS PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

HaIpPsDKEHUS HA PE3UCTOPE»

HOCJ’IGILOB&TGJ’IBHOC " MapaljiCJIbHOC

47
COEJIMHEHUS IPOBOJHUKOB
JlaGopaTopHas padota «IIpoBepka
MpaBuia CIOKEHUS HANIPSYKEHU I bubmuorexa [JOK
48
[IPH [I0CJIEI0BATEIHLHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOBY
JlabGopaTtopHas padota «IIpoBepka
MpaBuWJIa i CUJIBI TOKA MPU bubnnoreka [JOK
49
napajieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
PE3UCTOPOBY
P
o | o
AP https://m.edsoo.ru/ff0aaf8a
COEMHEHUS POBOIHUKOB
Pa6
51 3;116;): anizil(l)lfoozza 3aKkoH Bubnuorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
J1a6 0
52 <<gnoza2?12i?d’lpi16(:)iil Y MOIIIHOCTH bubmmorexa LIOK
ped P B https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNeKTpUYECKHE LIETH U
53 NOTPEeOUTENH IIEKTPUUECKOM bubnuoreka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe
54 10 TeMe «DJIEKTPUUIECKHUE 3apsIbl. bubnuoreka [IOK

3apspKeHHbIE Tela U UX
B3anMoiericTBUS. I1oCTOAHHBIN

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

BJIEKTPUYECKUM TOK»

KontposnbHas pabota no Teme
«DJIEKTPUYECKHE 3aps/Ibl.

95 3apsiKEHHbIE TeJla U UX bubmorexa LIOK
B . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUs. [locTOsTHHBIN
BJIEKTPUYECKUM TOK»
56 [TocTossHHBIC MAarHUTHI, UX
B3aHMMOJICHCTBHE
Ypoxk-uccienopanue «3yuenue bu6mmoreka [IOK
57 . 1
I10JIEH TIOCTOSTHHBIX MarHUTOB) https://m.edso0.ru/ff0ac3d0
MarnuTtHoe 1oje. MarHuTHOE 1moJie
58 3eMIIM M €ro 3HaYCHUE IS KU3HU bubnuorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmeIT DpcTena. MarauTHoe mose
59 3neKTszeCK)j)ro Toka MarHuTHOe Bubmiorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >IeKTPOMaraHiuToB B
60 TexHuke. JJaboparopHas pabora 05 bubnuoreka [IOK
«M3yuenue neiicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
TIOJIs1 Ha TIPOBOJHHUK C TOKOM
DNEeKTpOABUTATEINb TOCTOSIHHOTO
Toka. Mcnonas3oBanue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX
61 YCTPOI;ICTBaX Y Ha TPAHCTIOPTE. bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlabopaTopHas pabota
«KoHcTpynpoBaHue 1 U3y4eHue
PabOTHI JIEKTPOIBUTATEISI
62 OmnbrTer @apanest. 3akoH



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

3JIEKTPOMArHUTHON MHIYKIUH.
[IpaBuio Jlenna

63

OnexrporerepaTop. CriocoObl
MOJTYYEHUS DIICKTPUICCKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

64

65

66

[TonroroBka K KOHTPOJIBHOU paboTe
110 TeMe «DJIEKTPUUYECKUE U
MarHuTHBIE SIBICHUS»

KonrponbHas pabota no reme
«DJIEKTPUYECKUE U MarHUTHbBIE
SIBIICHUS»

PesepBHylit ypok. Pabora ¢
TeKcTaMu 110 TeMe «TeruoBble
SIBJIICHUS»

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accb5e

67

PesepBHblit ypok. Pabora ¢
TexcTaMu 110 TeMe «llocToSHHBIN
AJIEKTPUYECKUM TOK»

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

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe «MarHuTHBIE
SIBJICHUA»

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl

MexaHuueckoe BUKEHHE. 1
MarepuanbHas TO4Ka
Cucrema orcueta. OTHOCUTENBHOCTh 1 bu6mmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe
nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTH
[IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBUOKEHUS. 1
I'padux ckopocTH
JlaGopaTtopHnast pabota
«Ompenenenne yCKOPEHUs Tela mpu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBUKECHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH»
CBobOonHoe nageHue Tei. OnbITh 1

Tlanmunes
PaBHOMEpHOE BUXKEHUE 110

oKkpy>kHOCTH. [lepron u yacrora 1
oOpamienus. JIuneiHas u yriaosas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ael76



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

CKOPOCTH

10 LleHTpOCTpEMUTENILHOE YCKOPECHHE
1 ITepsriii 3akoH HetoToHA. BekTop bubnuorexa [JOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubmuoreka [IOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyneprno3unus CHi https://m.edsoo.ru/ff0ag982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cra ynpyrocti. 3axor Tyia https://m.edscL)E).ru/fanecaZ
16 Pemenne 3agau mo reme «Cuna
YIPYTOCTH
17| Onporonoeme wesrmooms b morera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuotexa [JOK
18 Cruma Tperi https://m.edsi.ru/fanf738
19 Pemienne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 fgi(;ife?gl{{it iii(g(gnuneHTa bubmorexa LIOK
https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIBKEHUS»
| o s e G
https://m.edsoo.ru/ff0afb8e
TPEHUS»
22 Cuna Ts>KeCcTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJicHus

https://m.edsoo.ru/ff0af044

Ypoxk-koHpeperuus «/IBmxenue ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anakTukm»

Pemenwne 3agau mo teme «Cuna

24 TSDKECTH U 3ﬂaKOH BCEMHUPHOTO bubmmorexa LIOK

https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

26 AOGCOII0THO TBEPAOE TEIO. bubnnorexa [JOK
PaBHOBecue TBEPIOro TEA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmenT cuibl. LienTp TsxecTn

28 Pemienne 3agaq o teme «MOMEHT bu6nmoreka [JOK
cuibl. LleHTp TsokecTH» https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBLHON paboTe

29 o ?CMC «MeX&HI/I‘ISCKOC ,[[BI/II:;KCHI/IG. bubmorexa LIOK

. https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Tem»
KonTponbHas padora mo teme
30 <<M6XI:1HI/I‘I€CK(I:))6 JIBIDKEHUE. bubmmoreia LIOK
B https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBre Ten»
HNmnynsc Tena. UMITynbsc CUIIBL.

31 3aKOH COXpaHEeHMsI UMITYJIbCa. bubnnorexka [HOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE

32 Pemenne 3aga4 mo Teme «3akoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpPAaHCHUSA UMITYJIbCa»

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepeHnius «PeakTuBHOE

33 JBUKCHHE B IPUPOJIC U TEXHUKE)
bu6mmoreka [IOK
34 Mexanudeckas paboTa U MOIITHOCTh https://m.eds0o.ru/ffob0ag4
35 PabGota cuitbl TSOKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue padoThl CUIIbI TPEHUS
IIPY PAaBHOMEPHOM JIBHKCHHH TEJIa
110 TOPU30HTATLHON TTOBEPXHOCTHY
37 CBs13b SHEpruu U paboThI.
[ToTenuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETHYCCKOM DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaboparopHas pabota «3yuenue bubnunoreka [JOK
40
3aKOHA COXPaHEHHsI YHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe TBMKEHHUE B €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHusl.
42 BLHZ;K)I::{HHe KOJIeOaHUS. bubmorexa [JOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil ¥ NPy KUHHBINA
MasiTHUKA
44 VYpok-uccnenoanue «3aBUCUMOCTb bubnmnoreka [JOK

nepuoaa KOJIeOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a



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

IIPY’KUHBI U MacChl Ipy3a»

45

46

[IpeBpameHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHnas pabota

((OHpGI[CJ'ICHI/IC YaCTOThI U II€pHUoaa
KoJIEOaHMI IMMPYKUHHOT'O MasATHHUKA»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHn i
rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTePEYHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

50

51

Ypoxk-koHpepeHuus
«MexaHn4eCcKre BOJIHBI B TBEPAOM
teie. CelicMUYECKUE BOJIHY

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa
VYpoxk-uccnenosanne «Habnronenue

3aBHUCHMOCTH BBICOTHI 3BYKa OT
HaCTOTBI»

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHpepeHIus «YIbTpa3ByK U
WH(]pa3ByK B IPUPOJIE U TEXHUKE)»
[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe «3aKOHbI COXPaHEHHUSI.
Mexanudeckue KoiaeOaHusI u

bubnmoreka [JOK
https://m.edsoo.ru/ffOb23ca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0



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

BOJIHBD)

KonrtponbHas pabora no reme
«3aKOHBI COXpaHEHHUS.

> Mexannueckue KoneOaHus u
BOJTHBI)
56 DJIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
DJIEKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus «lkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 3MEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJTH JIJIsl COTOBOM CBSI3M
VYpok-uccnenosanue «M3yuenue
59 CBI:)fICTB BHGETPOMB,I‘HI/ITH}II:IIX BOJTH C Bubmiorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMIIBHOTO TeNe(OHa)»
Pemenue 3a1au Ha onpeseneHme
60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHOW BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CKOpOIZTB CBeETa. Bongosmle[ bubmorexa IOK
. https://m.edsoo.ru/ff0b31d0
CBOIICTBa cBeTa
Hcrounuku cBeta. [IpsamonuHeitHoe
62 pacnpocTpaHeHue CBzTa. 3arMeHus bubmmoreia LIOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)keHHsI cBeTa. 3epKaJa.
63 PemeHH:,psazIaq Ha anMeHelime Bubmiorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKCHUS CBETa
64 [Ipenomnenne cBeta. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TomHOE BHYTpEHHEE OTpAKEHUE
cBeTta. Mcnosip30BaHue MOJIHOTO

bubmuorexa [JOK

65 BHYTPEHHET'O OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
«HccnenoBanne 3aBUCUMOCTH yTiia
66 IPEJIOMJIEHHUS] CBETOBOTO JIyda OT
yIJ1a maIeHUs] Ha TPAHHIIE «BO3TyX-
CTEKIIO»
Ypok-koHpepeHIus
«Hcnonp30BaHuE TIOITHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3b»
68 JIunzel. OnTHyeckas cuia JIMH3bI bubmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
69 [Toctpoenne n300pa>keHUi B JIMH3aX Bubmiorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota
70 «Omnpenenenne GOKyCHOTO bubnuoteka [JOK
PacCTOSIHUS U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
coOuparoIen TMH3bD»
VYpoxk-koHpepennus «OnTuueckne bubmuorexa [JOK
71
JIMH30BbBIC TPUOOPHI» https://m.edsoo.ru/ffOcOa7e
79 I'ma3 xak onruyeckas cucrema. bubnmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koH(pepeHtus «JledeKTh



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

3penusi. Kak coxpaHutsb 3peHue»

PasnosxeHue 6eoro cBera B CIEKTP.
Onpbitel Herorona. Cnoxenue

bubmuorexa [JOK

74 CHEKTPAIbHBIX IIBETOB. [lucrepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTopHnas pabota «OIMbITHI 11O
A3JI0’KEHUIO OEJIOr0 CBEeTa B CIEKT
75 i BOCIPHATHUIO [[BETA MPEIMETOB ’ bubmorexa HOK
https://m.edsoo.ru/ff0cOe2a
npy UX HAOJIIOICHUH Yepe3
[[BETOBbIE (DMIIBTPHD»
Ypok-npakTukym «BoiaHOBbIE
76 CBOMCTBA CBETA: TUCIICPCHSI,
uHTEephepeHIHs U AUPAKIHD
77 OmnbiTel Pesepdopaa v mianerapHas bubnnoreka [JOK
MO/IeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue U MOrionieHue cBeTa
79 aTOI\Z]OM. KBaHTHLI Hnljeﬁqanﬂe bubmmoreia LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-npaktukym «Habnronenue bubnmnorexa [JOK
CIIEKTPOB HCITyCKAHHSD» https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c1672
82 CTpoeHune aTOMHOTO siApa. bubmuorexa [JOK
HyxksoHHas Mojienb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubnuorexa [IOK

HN30TOmEI

https://m.edsoo.ru/ff0clal4d



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

84

Pemenue 3amau 1o Teme:
«PamoakTUBHbBIC MPEBPAILICHUS)

bubmuorexa [JOK
https://m.edsoo.ru/ffOclb4a

85

86

87

[Iepuon nmonypacnana
Ypok-koHpepeHus
«PannoakTUBHbIE U3ITy4YEHUS B
PUPOJIE, MEIULIMHE, TEXHUKE»
S nepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsAIOBOTrO U
MacCOBOT'O YHCET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBSI3M aTOMHBIX SIJIED.
CBs13b Macchl U YHEPTUU

Pemrenue 3anau o teme «AaepHeie
peaKuumn»

Peakiuu cunTe3a u aeiaeHus saep.
Nctounuku sHeprun CosHIla U 3BE3]1

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcld7a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koupepenuus «Snepuas
sHepreTuka. JlercTBus
PaAOaKTUBHBIX I/IBJ'Iy‘IeHI/Iﬁ Ha
JKUBBIE OpPTaHU3MBbI»

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe «DJIEKTPOMarHuTHOE TIOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBaHTOBBIC SABICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

94

KonTpomnpHas pabota mo Teme
«DNEKTPOMArHUTHOE TOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanToBbIC sSBICHUS»

[ToBTOpenue, o6oOIICHNE.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

JlaboparopHbie pabOTHI 11O KypCy
«B3anMonaelicTBue T

https://m.edsoo.ru/ff0c245a

[ToBropenue, 0600mmenue. Pemenune

95 pacYeTHBIX U Ka4eCTBCHHBIX 3a/1a4 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c2572
1o TeMe «TerIoBbIe MPOIIECChI»
IToBTOpenue, 0600IIeHNE. Permenue
96 pacyETHBIX U KaY€CTBEHHBIX 3a/1a4 1 bu6mmoreka [IOK
o Teme «KI1/] TermoBbix https://m.edsoo.ru/ff0c2a22
IBUTATEIICH
IToBTOpenue, o6o6meHue. Pemenne
97 pacquI;){HX 1/1, KaqecHTlBeHHLIX 3aga4 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c2b30
no Teme «KI1J] 3nmexTpoycTaHOBOKY
IToBTOpEHHE, 0000IIIEHHE.
98 .Ha60p1:TOpHLIe pa6H(jTBI 0 Kypcy 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c2c52
«CBETOBEIC SBIICHUS
IToBTOpenue, o6o6menne. Pabora ¢
99 TeKCTaE/II/I no’TeMe zl3aKOHI)I 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE)
IToBTOpenue, 0606menne. Pabora ¢
100 TeKCTaE/II/I HO’TGMC TKone6aHpm u 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c2e82
BOJIHEI»
[ToBTOpeHue, 0600meHNE. PaboTa ¢
101 TCKCTaI;II/I no,TeMe TCBCTOBBIG 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c3044
SIBIICHHS
[ToBTropenue, 06o0menue. Padora ¢
102 TeKkcTaMHu 1o TeMe «KBaHTOBas u 1
saaepHas pusuka»
OBLIEE KOJIMYECTBO YACOB I10 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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https://m.edsoo.ru/ff0c3044

[NPOT'PAMME







YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®uzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [lepeimkun .M., FiBaHnoB
AN., Aximonepnoe obmiectBo «M3narenbetBo «lIpocBemnienne»

» ®usuka: 8-i kinacc: 6a30BbIN ypoBeHb: YueOHUK, 8 kinacc/ [leppimkun Y. M., MIBanos A.
H., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenne»

» ®usuka: 9-i knacc: 0a30BbIN ypoBeHb: YueOHUK, 9 kinacc/ [Teppimkun U. M., I'ytauk E.
M., BanoB A. ., Iletpoa M. A., AkunonepHoe o6miectBo «M31arenscTBo

«IIpocBenienue
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