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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1o ¢Qu3MKe Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUsl COCTaBJICHA Ha
OCHOBE TOJIOKCHUM M TpeOOBaHMU K pe3ysibTraraM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTesibHOW mporpammsl, mpeactaBieHHblx B PI'OC 00O, a Takke ¢ ydyéTom
¢benepanpHOl paboueil mporpammbl BocnuTaHus M KoHunenuumum npenojgaBaHus y4eOHOIo
npeameTa «Duznkay.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBleHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYAIOUIMXCS M OpPraHM3alMI0 M3Y4YeHUs (QHU3UKU Ha
NeSITETbHOCTHON ocHOBe. B mporpamMe mo ¢usuke y4YMTHIBaIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusamuu  TpeboBanuiit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METalnpeMEeTHBIM  pe3yibTraraM  OOydeHMs, a  TaKkKe  MEXIPEIMEeTHble  CBS3U
€CTECTBEHHOHAYUYHBIX YUEOHBIX IIPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa30oBaHMUsl.

[Iporpamma mo ¢u3MKe ycTaHABIUBACT pacIpelesieHHe yueOHOro Marepuana 1o rojam
oOyueHus (1o Kiaccam), Mpe[yiaraeT MNPUMEPHYIO IOCJIEI0BATENbHOCTh H3YUYEHHUS TeEM,
OCHOBAHHYI0 Ha JIOTMKE Da3BUTUS IPEAMETHOIO COJACpX,aHMA M y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.

[Iporpamma o ¢usmuke paspaboTaHa C HEIbI0 OKa3aHUS METOAMYECKONW MOMOIIN YUUTEITIO
B CO3/1aHUM paboueil mporpaMMebl O y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPa3yIOIUM Il €CTECTBEHHOHAYYHbIX YUEOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MUECKUE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB M SIBJICHUMN, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHed U Qu3ndeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHpa, TPEAOCTaBIIsIeT HauOojee sCHbIe 00paslbl MPUMEHEHHS HAyYHOT'O METOAa
MO3HAHUS, TO €CTh CIIO0CO0a MOTyYEHHsI JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa M3 rnaBHBIX 3a7ad (U3MUECKOro oO0pa3oBaHMs B CTPYKType oOliero oopa3oBaHMs
COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHOM TIpaMOTHOCTH M HHTEpeca K Hayke Yy
oOyyJaromuxcsi.

Wzydenne ¢usukum Ha 0a30BOM YpOBHE TMpEAIONiaraeT OBJIAJCHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO I'PAMOTHOCTB:!

® HAy4YHO OOBSICHATH SIBICHUS;

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOTO UCCIICOBAHUS;

® MHTEpHPETUPOBATh JIaHHBIE M MCIIOJIB30BaThb HAy4YHBIE J0KA3aTENIbCTBA IS
II0JIy4€HUs BBIBOJIOB.

Henn wm3ydeHust GU3MKM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs ONpEIEICHbI B
Konnenuuu npenogaBanus yueOHoro npeamera «®usuka» B 00pa3oBaTeIbHBIX OpraHU3aLUsgX
Poccuiickoit ®enepauuu, peamu3yOUMX OCHOBHBIE 00I1€00pa3oBaTENbHBIE MPOTPaMMBbL,
yTBepxka€HHON pemeHneM Kosmerun Munncrepersa npocseunienust Pocculickon ®enepanuu
(mporokon ot 3 nexadbps 2019 r. Ne [TK4BH).

eau uzyyenust GU3NKU:

e [IpUOOpEeTeHHE HUHTEpeca U CTpPEeMJIEHUs OOyyarolluxcs K HaydyHOMY H3YUYEHHUIO

HPUPOBI, PA3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® Dpa3BUTHE MPEJACTABIEHUM O HAyyHOM METOJE TO3HaHus U (OPMHUpPOBAHUE
UCCIIEI0BATENBLCKOTO OTHOILEHUS K OKPYKAIOLIUM SBICHHSIM;



e (QopmMHupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ylibTaTa U3yYeHUs] OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE NPEICTABICHUNA O POk (PU3UKU IJI1 PA3BUTUSA JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE TPEACTaBICHUII O BO3MOXHBIX c(epax Oyaymeld mnpodeccuoHaTbHOM
JesTEIbHOCTH, CBA3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JlajbHeleMy 00y4eHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre STHX Ielieil mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONINX 3aaY:

e nMpuoOpeTeHHe 3HAHUM O [HUCKPETHOM CTPOCHHMU BEIEeCTBA, O MEXaHMYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;

e TpHOOpPETEHHWE YMEHHH ONUCHIBATH M  OOBACHATh (U3WYECKHUE SBICHHA C
UCIIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIICHUS NPOCTEHIIUX pacy€THBIX 3aJad C HCIOJIb30BAaHUEM
(bU3NIECKUX MOJIETICH, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHEC YMEHHH HaONIOIaTh TPUPOJHBIC SBICHUS W  BBINOJHATH  OTBITHI,
nabopaTopHble pabOTBl M AKCHEPUMEHTAIBHBIE HCCIEAOBAHUS C HCIOJIb30BAaHHEM
M3MEPUTENBHBIX TPHOOPOB;

e ocBOeHHE MPUEMOB pabOThl ¢ HH(POpMaIUEe (U3NUECKOro COAEp)KaHUs, BKIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHHMAX (HU3UKH, aHAIW3 U KPUTUYECKOE
OlLICHUBaHHE WH(OPMAIINU;

® 3HAKOMCTBO cO cdepamu IpodhecCUOHATBLHON 1eATeIbHOCTH, CBSI3aHHBIMU C (DU3UKOI,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUSAX (PH3HMUECKON HAYKH.

Ha usyuenue ¢usuku (06a30BbI ypOBEHb) HA YPOBHE OCHOBHOT'O 0OIIEro 0Opa3oBaHUS
otBouTCcs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 gaca (3 gaca B Hezenio).

[Ipennaraemelii B mporpaMme o Gpu3uKe nepevyeHs 1ab0paTopHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENbHBI XapaKkTep, YUYHTENb JAeNaeT BHIOOp MpOBEIEHHs JTa0OpaTOPHBIX pabOT H
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYaromuUXCcsl, CIIUCKA YKCTIEPUMEHTAIBHBIX
3aJJaHHi, IpeIaraeMbIX B paMKax OCHOBHOT'O I'OCYIapCTBEHHOTO K3aMeHa 1o (hu3uKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHUN OKPYKAKIIET0 MUPA.

®dusuka — Hayka o npupone. SBiaenust npuponabl. PU3NUECKUE SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpuOOPHI.
[TorpemHocTs M3MepeHnii. MexayHapoaHas CUCTEMA EAVHULL.

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAyKH H3y4yaloT MpUpoay. EcTecTBeHHOHay4YHBIH
METOJ| TO3HaHMs: HaOJIOJACHHE, ITOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHHE THUIIOTE3,
SKCHEPUMEHT M0 TIPOBEpKE THUIOTe3, OO0bsACHEeHHe HalOmomaemoro spieHus. OmnucaHue
(bU3UYECKUX SBJICHUN C TTOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, DJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznueckue NpuOOPHI U Mpoleaypa NPSMbIX U3MEPEHUN aHAJOTOBBIM U LM(PPOBHIM

npudopom.

Jlabopamopuvie padomot u onvimel.

1. OnpeneneHue HEHbI JEJIEHUS IKAIbl U3MEPUTEIBHOTO MpHOOpa.

N3mepenue paccTossHUAMN.
N3mepenue o0bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenue pasMepoB MAIBIX TEJ.
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WN3mepenue Ttemmeparypsl OpU TMOMOIIM KUAKOCTHOTO TEpMOMETpa M JaTdyMKa
TEMIIepaTypBbl.
6. IlpoBeneHue wuccienoBaHHS MO MPOBEPKE T'MIOTE3bl: JAJIBHOCTh MOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIBIIIe BHICOTA ITyCKa.

Paznean 2. [lepBoHayanbHble CBeJeHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJIbl, HMX pa3mepbl. OMNbIThl, JAOKa3bIBAIOIIME
JUCKPETHOE CTPOEHHUE BEIECTBA.

JIBm>kenue yactul, BemiecTBa. CBsI3b CKOPOCTH ABMKCHHMS YaCTHUI[ C TEMIIEpaTypoil.
BbpoyHoBckoe aBmxenue, auddysus. BzaumonencTBue YacTUIl BEIIECTBA: MPUTSIKEHUE U
OTTaJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH U TBEPABIX
(kpuctaymunueckux) Tej. B3aumocBs3bp MeXAy CBOWCTBAaMHU BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX ATOMHOMOJEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JIBHIKCHHS.

2. HaGmronenue nuddys3un.

3. HaGmrogenue siBieHHid, OOBICHSIOMIMXCS MPUTSHKEHUEM WIM OTTAJIKUBAaHHUEM YacTHIL

BEILECTBA.

Jlabopamopuuvie padbomul u onvimel.

1. Oruenka quamMeTpa aToMa METOJIOM PSAOB (C HCIONb30BaHuEeM (poTorpaduii).

2. OmbITHI O HAOJIIOICHUIO TEIVIOBOTO PAaCUIMPEHUS Ta30B.



3. OmnbITbl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pasnen 3. /IBu:xeHune u B3aumMoeiicTBue TeJl.

Mexanuueckoe JBHKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHeHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHHMH. Pacuér myTH 1 BpeMEHU IBUKEHUS.

SBnenne wHepuuH. 3aKOH WHEpUUH. B3auMopaelcTBuE Ten Kak MPUYMHA H3MEHEHUS
CKOpOCTH JIBIKEHHUsS Teln. Macca kak Mepa umHepTHOCTH Tena. IlnmoTHocTs BemectBa. CBsi3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €JJMHUIE 00bEMA BEIIECTBA.

Cuna kak XxapakTepucThKa B3aumogeictBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenue cunbpl ¢ MOMOLIBIO JUHAMOMETpa. SIBiaeHue TIAroreHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec tema. HeBecomocTh. CiokeHHE CuJl, HalpaBiICHHBIX IO
oJlHOI npsimoii. PaBHozelcTByIomas cuil. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B IpupoAe U TEXHUKE.

Hemoncmpayuu.

HabmoneHrne MexaHU4eCcKOTo IBUKEHUS Tela.

N3mepenue ckopocTy MPSAMOJIMHEMHOTO IBUKEHHUS.
Habmronenue siBIeHUs] HHEPIIUH.

HabGmonenre n3MeHeHus: CKOpOCTH NPU B3aUMOIEHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEL.

ok wnN e

CrnoxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuvie padomot u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBIKEHHS (LIapuKa B KHUJIKOCTH, MOJENHU
IEKTPUYECKOTO aBTOMOOUJIS U TaK Jlajiee).

2. OmpeneneHue cpelHed CKOPOCTH CKOJBKEHUs Opycka WIM IIApUKa [0 HAKJIOHHOM
IUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsSxKeHUs (JedopMalui) MPY>KUHBI OT
IIPWIOKEHHOM CUJIBI.

5. OneIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHUSI OT Beca Teja U
XapakTepa CONPUKACAIOIIUXCs TOBEPXHOCTEM.

Pa3neu 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenne. CriocoObl yMEHBIICHHUS U YBETIMYCHHS JaBieHus. [laBienue ra3a. 3aBHCUMOCTh
naBJieHHs ra3a oT 00bEMa, Temnepatypsl. [lepenada naBneHus TBEPABIMU TeaMU, KHUAKOCTIMU
n razamu. 3akoH Ilackaia. [IHeBMaTMyeckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTH OT
rnyounbsl.  ['mapoctatmdeckuid  mapamokc. CooOmraronuecss  cocyabl. [ mapaBiaudeckue
MEXaHU3MBI.

Atmocdepa 3eman u atMocdepHoe AapieHHe. [IpUUMHBI CyIIECTBOBAHHUS BO3IYIIHON
obonouku 3emun. OmbiT Toppuuennu. M3mepenue arMocdepHOro naBieHus. 3aBUCUMOCTh
aTMoc(epHOro JaBieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleficTBHE KUKOCTU U ra3a Ha MOTPY>KEHHOE B HUX Teso. BriTankuparomas (apxumeaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTbH JIaBJICHMS ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBiieHUs )KUIKOCTBIO U Ta30M.
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Coo0bmaronirecs: CoOCyIbl.

I'mppasnuueckuii nmpecc.

[IposiBnenue aecTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHON dYacTh Tela H
IUIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITATKUBAIONICH CUJIbI BECY BHITECHEHHOM XKHUJKOCTH.

VYcnoBue 1miaBaHusA TeN: IUTABAaHWE WM TOTPYXEHHUE TEI B 3aBUCHMOCTH OT
COOTHOIIICHUS IJIOTHOCTEH TeJla B )KUIKOCTH.

Jlabopamopuovie pabomul u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOTPYKEHHON B KHIKOCTh
JacTH Tella.

OrnpeneneHne BBITAIKUBAIOIIEH CHIIbI, JCHCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B
JKUIKOCTb.

[IpoBepka HE3aBUCHMOCTM BBITAIKUBAIOIIECH CHIIBI, JCHCTBYIOIIEH Ha TEJIO B
JKHJIKOCTH, OT MAcCHI Teja.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHWJIbI, IEMCTBYIOIICH Ha
TEJI0 B KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUIKOCTh YaCTH TeJla U OT TJIOTHOCTH
JKHJIKOCTH.

KonctpyupoBanune apeomerpa WM KOHCTPYMPOBAHUE JIOJKM U ONpEAENCHUE €&
rpy30M0ABEMHOCTH.

Pa3nes 5. PaGora n MOIHOCTD. JHeprusi.

Mexannueckas paboTta. MOLIHOCTb.

HpOCTLIC MCXAaHU3MBI: pbIYyar, 6.]'[01(, HaKJIOHHas IIJIOCKOCTb. HpaBI/IJ'IO paBHOBECHUSA

pbIyara.

HpI/IMCHeHI/Ie IIpaBujia PaBHOBCCHUA pbIdara K 6J'IOKy. «3010TOE IMpaBUJI0» MCXAHUKHU.

KIIJI mpocThix Mmexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.
Mexanuueckass sHeprus. KuHeTtmueckas W mnoTeHUManbHas dHeprud. [Ipespaiienue

OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUU B APYTOi. 3aKOH COXPAHEHHUS DHEPIUU B MEXAHUKE.

Jemoncmpayuu.
1. IIpumepbl NpPOCTBIX MEXAaHU3MOB.
Jlabopamopuvie pabomot u onvimel.
1. Omnpenenenue paboOTHl CHIIBI TPEHUs NPU PABHOMEPHOM JIBIDKCHHM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue ycia0BUHM paBHOBECHS pblYara.
3. Msmepenue KII/] HaKIOHHOM MIIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOWU SHEPTUH.
8 KUIACC

Pa3nen 6. TenioBbIe IBJICHUA .

OCHOBHBIC TTOIOKCHHUS MOJ'ICKy.TISIpHO-KPIHCTH‘-ICCKOfI TCOPpHU CTPOCHUA BCIICCTBA. Macca

n pasMCpbl aTOMOB H MOJICKYJL. OHBITBI, IOATBCPKAAIOIIHUE OCHOBHBIC IIOJOXKCHUA

MOJIEKYJISIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, KHUJKOIO U ra3000pa3HOro coctosiHui BeniectBa. Kpucraminyueckue u

amop¢Hbie Tena. OOBsICHEHUE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE TIOJIOKEHUIN



MOJIEKYJIIDHO-KUHETHYECKOM Teopuu. (CMauuBaHuWE W KaNWULIPHbIE sBICHUA. TermioBoe
pacIIMpeHue U CKaTHeE.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOIO JIBUKEHUS YaCTHIL.
Buytpennsst sHeprus. CnocoObl H3MEHEHMs BHYTPEHHEH »SHepruu: Teruionepenaya Hu
coBepieHue paboTel. Busl Temonepenaun: TeIoNpoBOAHOCTb, KOHBEKIIMSL, U3TyYCHHUE.

KommuectBo Temnorel. YaenbHas TEIUIOEMKOCTH BeEIIECTBA. 1eIIOOOMEH W TEIUIOBOE
paBHOBEcHE. YpaBHEHUE TEIUIOBOro OanaHca. IlnaBineHue m oTBepieBaHHE KPUCTAIIIMUYECKUX
BEIIECTB. YjaenpHas Temora IutaBineHus. [lapooOpasoBanume u KoHnaeHcanusa. Vcmapenue.
Kunenune. YnenbHas Temiora mnapooOpa3oBaHus. 3aBUCUMOCTh TeMIEpaTypbl KHUIIEHHS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxnocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAasl TEIJIOTa CrOPAHUS.

[punmuner pabotel TermoBbix asurateneil KIIJ TemmoBoro asurarens. TemuoBbie
JIBUTATEIIN U 3allNATA OKPYKAIOIIEH CPEIBL.

3aKOH COXpaHEHMsI M TPEBPALLECHNS DHEPTUU B TEILIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmionenne 6poyHOBCKOTO JBHXKEHUS.

Hab6monenue nuddysun.

HabGmonenune siBneHni cMauynMBaHUs U KalWUISIPHBIX SIBJICHUM.

HabmionieHne TenaoBoro paciumpeHust Tel.

N3menenue naBneHus raza npyu U3MEHEHUH 00bEMa U HarpeBaHUU WIIN OXJIAKICHUH.
[IpaBuia n3mepeHus TemnepaTypabl.

Buns! Ternonepenayu.

OxnaxieHye Ipyu COBEPILIEHUN paObOTHI.

Lo NUL A WN R

HanCBaHHC IIpu COBCPUICHUU pa6OTBI BHCIIHUMMU CUJIaMU.
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. CpaBHEHUE TEITOEMKOCTEN Pa3IMYHbBIX BEILIECTB.

[ER
=

. HabmroneHue xunenus.

=
N

. HaGmronenne noctositHCTBa TeMIepaTyphl Py TUIaBICHUH.

13. Mopenu TenaoBbIX IBUTaTEIEH.

Jlabopamopnwie padomot u onvimel.

1. OnbITHI O OOHAPYKEHHUIO IEUCTBUS CUJI MOJIEKYJISPHOTO MPHUTSKEHUS.

OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 110 HAOTIOIEHUIO TETLIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPIBIX TEIL.
Onpenesnenue JaBieHHs BO3LyXa B OaJIOHE IIIPUILIA.

vk wnN

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCMMOCTh JABJICHHUS BO3AyXa OT €ro o0béMa Hu

HarpeBaHUs WIHM OXJIAKIEHUS.

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmoneHue n3MeHeHMs BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe TeIUlonepeaay H
pabOoThI BHELIHUX CHII.

8. HccnenoBaHue sBIEHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U ropsiueii BOJIBI.

9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpPH TEIIOOOMEHE C
HarpeThIM METAJUNINYECKUM LIUJTUHAPOM.

10. OmnpeneneHue yAelbHOM TEIMII0EMKOCTH BEILIECTBA.



11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenrne OTHOCUTENILHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yAeIbHON TEIJIOTHI IIaBICHUS JIbJA.

Paznen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHHS.

Onextpuzanus Ten. JBa poja sneKTpuUecKux 3apsioB. B3zaumonencTBue 3apsyKeHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsOKCHHBIX TEI OT BEJIMYMHBI
3aps/10B M PACCTOSIHUS MEXY TeJlaMH).

Onextpuueckoe none. Hanpsoxk€éHHoCTs dnekTpudyeckoro noms. IIpuHnun cynepnozunun
NEKTPUYECKUX 0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpruyeckux 3apsiioB. DJIEMEHTapHBIM 3jeKTpuueckuil 3apsa. CrtpoeHue
atoMa. IIpoBOHUKY U JUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3apsia.

ONEKTpUYECKUA TOK. YCIIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOrO TOKa. MCTOYHMKHM
IIOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE, XMMHYECKOE, MAarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U Ta3ax.

Onextpuueckasg uenb. Cuna Toka. OJieKTpudeckoe HampsbkeHue. CoIpOoTUBIEHHE
IIPOBOAHMKA. YIEIbHOE CONPOTUBIEHHE BelecTBa. 3akoH Owma Uil ydacTka LEMNu.
ITocnenoBarenpbHOE U NapajuIEIbHOE COCIUHEHUE IPOBOJHUKOB.

PaGota 1 MoIIHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuueckue enu
U OTPEeOUTENH IEKTPUUECKOM 3Heprun B ObITy. KOopoTkoe 3aMbikaHHE.

IlIocTtositHHble MarHuThl. B3auMOAEHCTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoOE IIOJe€.
MaruauTtHoe nosne 3eMJIH U €ro 3Ha4eHHe I KU3HU Ha 3emiie. OnbiT Dpcrena. MarautHoe nose
JNEKTPUYECKOTO TOKA. [I[puMeHeHne 2MeKTpOMarHuToB B TEXHUKE. J[elicTBUE MATHUTHOIO IOJIS
Ha IIPOBOJHHK C TOKOM. OJEKTPOJBHUIATENb IOCTOSHHOIO TOKa. Mcrmosb3oBaHue
JJIEKTPOJIBUIaTEIIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apazness. SIBneHue  aneKTpoMarHuTHOW uHAyKuuu. IlpaBuwio  JleHna.
OnextporeHepatop. CrocoObl MOJNyuyeHHUs] 3JIEKTPUUYECKOH JHEpruu. JIEKTPOCTAHLMHU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJneKTpusanus Ted.

JIBa pona 31EKTpUYECKUX 3apsI0B U B3aUMOJCHCTBHUE 3apsyKEHHBIX TEll.
Y CTpoiCTBO U IEHCTBHE AIEKTPOCKOIIA.

OnexTpocTraTHdecKast HHIYKIUS.

3aKOH COXpaHECHMs DJICKTPUUECKUX 3aPsI0B.

[IpoBOIHUKY U TUATIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOIO MOJIS.

HcToynnky MOCTOSITHHOTO TOKA.

Lo N WDN

JlelicTBUA 2IIEKTPUYECKOTO TOKA.

[EEN
o

. DIIEKTPUYECKUH TOK B )KHJIKOCTH.

[ER
[ER

. ['a30BbIi1 pazps.

[EEN
N

. I/ISMCpeHI/Ie CHJIbI TOKA aMIICPMETPOM.

[EEN
w

. I/I3MepeHHe QJICKTPUYCCKOT'O HAIIPSAXKCHUA BOJIBTMCTPOM.

[EEN
IS

. Peocrar 1 MarazuH COIIpOTUBIICHUMN.

[E
Ul

. BzauMoeiicTBre NOCTOSIHHLEIX MAarHUTOB.

[EEN
[o)]

. MOI[CJII/IpOBaHI/Ie HEBO3MOXHOCTHU pa3aCJICHUS ITOJIOCOB MarHura.



17.
18.
19.
20.
21.
22.
23.
24,
25.

MopenupoBaHre MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.

OmnsIT OpcTena.

MarHuTHO€e noJjie ToKa. DJIEeKTPOMAarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJAHUK C TOKOM.

DJNIEKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHNS dJIEKTPOMArHUTHON MHAYKIUH.

OnpiTel Dapanes.

3aBUCHUMOCTD HaIlpaBJI€HUS MHAYKIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHUSI.
DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnvie padomot u onvimol.

1. OmnbIThI O HAOIIOAEHUIO YJEKTPU3ALUH TEJI UHAYKIUEH U IIPU COPUKOCHOBEHHH.

2. HccnenoBanue IEUCTBHS SJIEKTPUYECKOTO ITOJIS HA IPOBOJHUKH U JUAIIEKTPUKH.

3. CoOopka u nmpoBepka pabOThl 3TEKTPUUECKON [IEMH MOCTOSIHHOTO TOKA.

4. H3mepeHue U peryIMPOBAHUE CUIIBI TOKA.

5. H3mepeHue U peryaupoBaHHUE HANPSKECHUS.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
PE3HUCTOpa U HANIPSHKCHHS HA PE3UCTOPE.

7. OmbITbl, JAEMOHCTPUPYIOIIKME  3aBUCHUMOCTb  3JIEKTPUUYECKOIO  CONPOTUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAU IIONIEPEYHOr0 CEUEHHs U MaTepUala.

8. IlpoBepka mpaBuia CIOXEHUS HANPSIKEHUW IPU IOCJIENOBATEIIBHOM COEAUHEHUHN
JIBYX PE€3UCTOPOB.

9. IIposepka nmpasuiia I CUJIBI TOKA IIPU NAPAIICIBHOM COEUHEHUN PE3UCTOPOB.

10. Onpenenenue padOThI HIEKTPUUECKOTO TOKA, UITYLIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOITHOCTH 3JEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€Pe3 JIAMIIOUKY, OT HAIIPSKCHHUS
Ha HEWH.

13. Onpenenenue KIIJ[ HarpeBarens.

14. NccnenoBanne MarHUTHOTO B3aUMOJEHCTBHS MIOCTOSIHHBIX MarHUTOB.

15. I3yyeHre MarHUTHOTO TIOJSl IOCTOSIHHBIX MAarHUTOB NPU WX OOBEIWHEHHH H
pa3JeNeHuN.

16. MccnenoBanue 1eHCTBUS IIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThI, I€MOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA U HaIlpaBJICHUs TOKA B KaTYILKE.

18. N3y4yeHue neicTBUS MarHUTHOTO I10OJIsI HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U u3yuyeHue padoThl 3JEKTPOABUTATES.

20. N3mepenne KII/] anexkTpoaBuraTebHOM yCTAaHOBKH.

21. OnbITBl IO MCCIENOBAHMIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLIHH: HCCIECIOBAaHUE
W3MEHEHUH 3HAYCHUs U HAIIPaBJICHUS NHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3pen 8. Mexannueckue siBJICHUS.
Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcué€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBI)KCHUSA. PaBHOMEpHOE MpsIMOJIMHENWHOE JABWXKEHHE. HepaBHOMepHOE



npsAIMOJIMHENHOE JBM>KeHHE. CpelHsss U MIHOBEHHas CKOPOCTh Tela MNPU HEPaBHOMEPHOM
JIBU>KEHUU.

Yckopenne. PaBHOycKOpeHHOE TipsiMOTHHEHHOE ABMkeHne. CBoOoaHOE nageHune. ObITh
lanunes.

PaBHOMepHOE nBIXKEHUE 1O OKpykHOCTH. Ilepuon m ydacrora oOpamienus. Jluneitnas u
yIJIOBast CKOPOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

[IepBbiit 3akoH HproTona. Bropoii 3akoH Herorona. Tperuit 3akon Herorona. [Ipuniun
CYIIEPITO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHHUSI CKOJIBKEHHUSI, CUjia TPEHHS
MIOKOS1, APYTUE BUIbI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOTHOTO TaJCHHUS.
Jewxenne tanet Bokpyr Comnma. IlepBas kocmmueckas ckopocth. HeBecomocTh
MEPErpy3KHu.

PaBHOBecue mMaTepuanbHOU TOUKH. AGCOMOTHO TBEP0E Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OCbIO BpanieHusi. MomeHT cuibl. LleHTp TsxecTu.

Nmnynee Tena. M3menenue umnynbca. Mmynbc cuibl. 3aKOH COXpaHEHHUS HUMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas paboTta U MOIIHOCTh. PaboTa cuil TshkecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu U pabotel. [loTeHIManbHas SHEpPrus Tena, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToTeHumanpHas 3Heprus ckatod npyxuHbl. Kunernueckas sueprus. TeopeMa 0 KUHETUYECKOM
SHEpPryuu. 3aKOH COXPAHEHUS] MEXaHUYECKON YHEPIUH.

Jemoncmpayuu.

1. HalGmroneHne MEXaHUYECKOTO BHKEHHS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTeH W TPACKTOPHUM JIBMIKEHUS OJHOTO M TOTO K€ Teja OTHOCUTEIHHO
PAa3HBIX TEJI OTCYETA.

H3mepenune CKOpOoCTH U YCKOPEHHUS IPAMOIUHEUHOTO JBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHS.
HabnroneHne ABMKEHUS Tea MO0 OKPYKHOCTH.

o vk w

HaOmroenne MexaHMUeCKuX SBJICHHUH, MPOUCXOIAMINX B cucTeMe oTcuéTa « Temexkar
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBWI)KEHWH OTHOCHUTEIIbHO KaOnHeTa (GU3UKH.

~

3aBUCHMOCTb YCKOPEHMSI T€JIa OT MaccChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBL.
Habmronenne paBeHCTBa CUII IPU B3aUMOJEHCTBUY Te.

9. M3meHeHue Beca Tena NpHU yCKOPEHHOM JIBUYKEHHUU.

10. Ilepenaua uMmItynbca py B3aUMOACUCTBUU TEIL.

11. TIpeo6pa3oBaHus SHEPTHH MPU B3aUMOICHUCTBUH TEJL.

12. CoxpaHeHue uMILyJbca pu HEYIIPYTrOM B3aUMOJEHCTBHH.

13. CoxpaHeHue UMITyJIbca IPU A0COIIOTHO YIIPYIOM B3aUMOJIEHCTBUU.

14. HaGmoieHre peakTUBHOIO JIBUKEHMSL.

15. CoxpaHeHue MEXaHUYECKOM SHEPruy MPU CBOOOIHOM Ma/ICHUH.

16. CoxpaHeHue MEXaHU4YEeCKOM SHEPruu MpH JABMKEHUU TeJla O] AEHUCTBUEM MPYKHUHBI.
Jlabopamopusie padomot u onvimel.

1. KoHcTpyupoBaHue TpakTa [Uisl pa3roHa U JAJbHEWIIEr0 PaBHOMEPHOI'O IBUIKCHUS
IIAPUKA WK TEJIEHKKH.



2. OrmpeneneHue cpeaHeil CKOPOCTU CKOJNBXKEHHUS Opycka WIM JABM)KEHHS LIapUKa I0
HaKJIOHHOM IMIOCKOCTH.

3. OmnpeneneHne yCKOPEHHUsS Tella MPU PABHOYCKOPEHHOM JIBM)KEHMHM IO HAKJIOHHOM
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBIDKEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka rumoTes3bl: €CIAM MPU PABHOYCKOPEHHOM JBWKEHUHM O€3 HayalbHON
CKOPOCTH TIIyTH OTHOCSITCS KaK psO HEUYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MPOMEKYTKHU BPEMEHH OJMHAKOBBI.

6. HccnemoBaHue 3aBUCHUMOCTH CHUJIbI TPEHHUS CKOJBXKEHUS OT CHJIBI HOPMAalIbHOTO
JTaBJICHHUS.

7. Omnpenenenne k03P PUIMEHTA TPSHHUS CKOITBKEHUS.

8. Ompexenenue kECTKOCTU MPYKUHBI.

9. Ompenenenve pabOThl CWJIBI TPEHHS NpPU PABHOMEPHOM JIBH)KEHUM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Ompenenenue pabOThl CHUIIBI YOPYTOCTH MpPU MOABEME Tpy3a C HCHOJIH30BAaHHEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11. M3y4deHue 3aK0Ha COXPAHEHHUS SHEPTHH.

Pa3znen 9. Mexanuveckue Koj1e0aHUsI M BOJIHBI.

KonebarensHoe aBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOleOaHUN: MEpUOM, YacToTa,
aMIuIMTyAa. MaTtemMaTHueckuili W TpYKUHHBIA MasTHUKU. [IpeBpaienue sHepruu Mnpu
KoJ1e0aTeILHOM JIBUKEHHH.

3aryxatomue kojebanus. BeiHyxaeHHble konebanus. Pezonanc. Mexannueckue BOJHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpononbpHbie U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacripocTpaneHus. MexaHndeckue BOJHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJHBIL.

3ByK. 'poMKOCTh 3ByKa M BbIcOTa ToHA. OTpakeHue 3Byka. MHGpa3ByK U yabTpa3ByK.

Jemoncmpayuu.

Hab6nronenue konebanuil Ten moJ| 1eHCTBUEM CHIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
HabGmonenue konebanuii Tpy3a Ha HUTH U Ha TIPYKUHE.

Habmonenne BBIHYK/IEHHBIX KOJeOaHUI U pe30HaHCca.

PacrnipoctpaneHnue mpogoabHBIX U MOTIEPEYHBIX BOITH (HA MOJIEIH).
HaOmroienre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o vk wN e

AKyCTHUYECKHI1 pe30HaHC.

Jlabopamopuovie pabomul u onvimel.

1. OmpeneneHue yacTOThI U IEpUOAA KOJIEOAHNN MAaTEMaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U NEPHOJIa KOJICOAHHI TPYKUHHOTO MasTHUKA.

3. HccnepoBaHue 3aBUCHUMOCTH TepHoja KojieOaHUI MOJBEHIEHHOIO0 K HUTH Tpy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBHCHUMOCTH IepHOJa KojeOaHWN MPYKMHHOTO MasTHHKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEepHOJa KoOJeOaHWi Tpy3a, MOABEHICHHOTO K HHUTH, OT
Macchl Ipys3a.

6. OmbITB, JIEMOHCTPUPYIOIINE 3aBHUCHMOCTh MEpHOJa KoJNeOaHWil MPY>XKUHHOTO

MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPY>KUHBIL.



7. W3mepeHue yckopeHusi CBOOOIHOTO MaIeHUsI.
Paznen 10. DaeKTpOMarHuTHOE 1MoJIe ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHuTHbIE BOJIHBIL. (CBOMCTBA 31€KTPOMArHUTHBIX
BouiH. Illkana 31exkTpoMarHuTHbEIX BOJIH. Mcronb30BaHNue 3J€KTPOMArHUTHBIX BOJH JJIsSE COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BoisiHOBBIE CBOICTBA CBETA.
Jlabopamopuvie padomot u onvimel.
1. W3yyeHue cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO Tene(oHa.
Pasznen 11. CBeToBbI€E sIBJICHHS.
JlyueBass Monenb cBera. Vcrtounuku ceta. [IpsMonnHeliHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl. Otpakenue cera. Ilnockoe 3epkano. 3akoH OTpaskeHUs CBETA.
[Ipenomnenue cBeta. 3akoH npenomiieHus cBeTa. [lonHOe BHyTpeHHEE OTpa)KeHUE CBETA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPaXKEHUS B ONTUYECKUX CBETOBOIAX.
Jluaza. Xox nyde B numH3e. Omnruueckas cucremMa (oToammapara, MHUKPOCKONA U
Teneckomna. ['a3 kak ontudeckas cuctema. binzopykocTs U JanbHO30PKOCTb.
Paznoxenne 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CrioskeHUe CIIEKTPaIbHBIX I[BETOB.
Hucnepcus ceerta.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIpOCTPaHEHHE CBETA.
OTtpaxxeHue cBeTa.
[Tonyuenue n300pakeHUii B INIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
[IpenomiieHue ceera.
OnTHYeCKUH CBETOBO/I.
Xon nyyelt B coOuparolei JIMH3e.
XoJ JIy4eil B pacCeUBArOLLEH JIUH3E.
[ToryyeHnue n300paskeHHI ¢ TOMOIIIBIO JIH3.

Lo NOUEWNE

[puniun neiictBus ¢oroanmapara, MUKpPOCKOIA U TEJIECKOTIA.

10. Mogensb riaza.

11. PaznoxeHue 0emoro cBeTa B CIIEKT.

12. Tlonydenue 6en0ro CBeTa NpH CIIOKEHUH CBETA Pa3HbIX LBETOB.
Jlabopamopuovie pabomul u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH yIjla OTPaXKEHUs] CBETOBOTO JIy4a OT yIJla MaJCHUs.
2. M3zyudenue xapaKkTEepUCTHK H300paXeHHUs MPEAMETA B IMIJIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJla MaJeHUsl Ha
TPaHULIE «BO3LYyX—CTEKIIO».

[onmyuyenne n300pa>keHMi ¢ TOMOLIBIO COOUPAIOLIECH JTMH3BI.

Onpenenennie GOKyCHOro pacCTOSHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTHH3BI.
OMnBITHI IO Pa3IOKEHUIO OEIOro CBETa B CIIEKTP.

N o vk

OnpITEl 1O BOCTIPUSATHIO 1[BETA MPEIMETOB MPU MX HAOIIOJCHUU Yepe3 ILIBETOBBIC
(GUITBTPBHL.
Pasznen 12. KBanToBbIe IBJICHUA.



Omneitel Pezepdopna u muranerapuas moaenb aroma. Mojens atoma bopa. Mcnyckanue u
MIOTJIOIICHUE CcBeTa aTOMOM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PagunoaktuBHOCTh. Anb(ha, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO siipa.
Hyxnonnas monens artomHoro siapa. M3orombl. PaamnoaktuBHble mpeBpaineHus. I[lepuon
MoJTypacraja aTOMHBIX sifIep.

S nepHbie peakunu. 3aKOHBI COXpPAHEHHMS 3aPsAI0BOI0 U MACCOBOTO YUCEN. DHEPIusl CBA3U
aTOMHbIX sep. CBsi3b Macchl U SHepruu. Peakuuu cuHTe3a M jAeneHus snep. VcrouHuku
sHepruu CoJiHLa U 3BE3 1.

SAnepnas snepreTuka. JleiicTBUS paAMOAKTUBHBIX U3JTyYEHHUH HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphbl U37Ty4€HUs U TOTJIOICHHUS.
CrexTpsl pa3IuyHbIX T'a30B.

CnekTtp Bojiopoa.

HabGmonenue tpekoB B kamepe BunbcoHa.
PaGota cuéTunka HOHU3UPYIOUINX U3TyUEHHI.

ok wnN e

Perucrpanus u3my4eHus IPUPOTHBIX MUHEPAJTIOB U MIPOTYKTOB.

Jlabopamopuvie padomot u onvimel.

1. HalGmroneHue CIUIOMIHBIX U TMHEWYAThIX CTIEKTPOB H3ITYUCHHS.

2. HccnepoBaHue TPEKOB: HM3MEpPEHUE SHEPTrUM YAaCTULBI 10 TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. UMsmepeHue pagnoakTUBHOTO (hoHa.

IHoBTOpPUTEJIBHO-000011AK0INIT MOYJIb.

[ToBTOpUTENHEHO-0000MIAIONINIT  MOAYJIh TpPEAHA3HAYCH JJIsI CHCTEMAaTH3allud |
0000IIeHNsT TPEAMETHOTO COICPKAHMSI M OTIBITA JESTEILHOCTH, IPHOOPETEHHOTO NP U3YYCHUN
BCEro Kypca (pU3MKH, a TakKe AJs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
(busuke 111 00yJaroIIUXCs, BRIOPABIIINX ATOT YUCOHBIN MTPEAMET.

[Ipy wu3ydyeHWH JAHHOTO MOJIYJA pEaNu3ylTCs U CUCTEMaTH3UPYIOTCS  BHJIbI
NeSITETPHOCTH, HAa OCHOBE KOTOPBIX oOOecreumBaeTcs JOCTHKEHHE TPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX pe3yJbTaToB 00ydeHus, (OpMHUpPYETCs eCTeCTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIEIOBaHMS SBICHHA NPUPOJbI M TEXHUKH,
OBJIAJICHUE YMEHHUSMU OOBSACHATh (PU3NYECKUE SBICHMS, MPUMEHsS TMOJIy4YCHHbIE 3HAHUS,
pemaTh 3a/1a4u, B TOM YUCJI€ KaUECTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHAIBHO JESITETPHOCTHBIN XapakTep JAaHHOTO pa3Jielia peain3yercs 3a CueT Toro,
YTO 00YYaroNIUecs BBIIOIHAIOT 33aJ]aHNsl, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUH paclo3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SBICHUS
B OKpY’Karolien Npupoe U MOBCETHEBHON KU3HU;

WCTIOJIh30BaTh HAYYHBIC METO/BI UCCICAOBAHHUS (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U MOTYUYCHHS TEOPETUIECKHUX BBHIBOJIOB;

OOBSICHATH HayudHblEe OCHOBBI Hauboyiee BaXKHBIX JOCTHXKEHHHA COBPEMEHHBIX TEXHOJIOTHA,
HampuMep, MPAKTUYECKOTO HCIIONb30BaHUS PA3JIMYHBIX HCTOYHUKOB DHEPTMH Ha OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



INIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

W3ydenne ¢u3uKkn Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HAalpaBlIeHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IMMTPECAMCETHBIX O6p330BaTCJ'ILHBIX PE3yJIbTATOB.

B pe3ysibTaTeC HU3YYCHUA (1)I/ISI/IKI/I Ha YpPOBHE€ OCHOBHOI'O 06]1.[61“0 o6pa3013aHH$[ y

oOyuaromerocs 0yayT chopMUpPOBaHbI CIIEAYIOIINE JUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTPpHOTHYECKOT0 BOCITUTAHUSA:

- MPOSIBJICHUE WHTEpPEca K UCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHUCKOW (pu3nyeckoin
HayKU;

- IICHHOCTHOE OTHOIIEHHUE K IOCTHKCHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamJaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCY>KJIE€HUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM MTPUMEHEHHUEM JOCTHKEHUN (DU3HKHY;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX MPUHIIUIIOB B JIEITEIILHOCTH YUYEHOTO;

3) acTeTM4eCKOro BOCIIMTAHMS:

- BOCIIPUSITHE ICTETHUYECKUX KauecTB (PU3MYECKON HAayKH: €€ TapMOHHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOI0 NO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHENIIEN COCTABIISIIOLIEN KYJIbTYPBI;

- pa3BUTHE HAYYHOH JIFOO03HATEIFHOCTH, MHTEPECA K UCCIIEI0BATEIILCKOM IEITEIIbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbSI © SIMOLMOHAJIBLHOI0 0JIArONOJYYHS:

- OCO3HaHHE LEHHOCTH Oe30rmacHOro oOpasza KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TIpaBWiI O€30MacHOrO TOBEJACHUS HA TpaHCIOpTE, Ha J0porax, ¢
AIIEKTPUYECKUM U TEIUIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIIOBUSX;

- cOpMUPOBAHHOCTHh HaBBIKA peIIEKCUH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TaKOTO
JKe TIpaBa y JIPyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHUSA:

- aKTUBHOE YYacTHE B PEIICHHH MPAKTUYCCKUX 3a7ad (B paMKax CeMbH, 00pa30BaTEIbHON
OpraHu3aluu, Topoja, Kpas) TEXHOJIOTMYEeCKOM U  COLMAaJbHOM  HAIMpaBICHHOCTH,
TpeOyIONINX B TOM YHCIe U GU3NIECKUX 3HAHUIA;

- HIHTEPEC K MPAKTUIECKOMY U3YyUEHHUIO Mpodeccuii, CBI3aHHBIX C (U3UKOM;

7) 3K0JIOTN4€CKOr0 BOCIIUTAHUS

- OpHUEHTalMsl Ha TNpUMEHEHHe (U3MYECKUX 3HAHUW JUIs pelleHUs 3aJad B 00JacTH
OKPY’KaloIIe cpeibl, TUIAHUPOBAHUSI MOCTYNKOB M OLIEHKM HUX BO3MOJKHBIX MOCIIEICTBHUM
JUUISL OKPY KAIOIIEH Cpebl;

- OCO3HaHHe II00ATILHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTel UX PEeIICHHUs;

8) aganTanuy K M3ZMEHSAIOIIMMCH YCJIOBHSM COUMAILHON M PUPOIHOM Cpeabl:

- TOTpeOHOCTh BO B3aMMOJCIHCTBUHM TIPU BBIMOJHEHUU UCCIECIOBAaHUI U TMPOEKTOB
buznyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

- MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESATENBHOCT;



e - noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HaHWH, B TOM uucie (HOPMYIUPOBATH WUICH,

IIOHATHA, TUIIOTE3bI O (1)I/IBI/I‘IGCKI/IX 00BEKTax U SIBJICHUSAX,

® - OCO3HAaHHC I[C(bI/II_[I/ITOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/ISI/IKI/I,

® - [UIAaHUPOBAHUE CBOCI'O PAa3BUTHA B HpI/IO6peTCHI/II/I HOBBIX (bHSquCKI/IX 3HaHHI>i;

® - CTPCMIJICHUC AHAJIU3HUPOBATH U BBIABJIATL B3AUMOCBA3U ITPUPOLI, O6H.I€CTBa H 5KOHOMMKH,
B TOM YHCJIC C UCIIOJIBb30BAHHECM (1)I/ISI/I‘I€CKI/IX 3HaHHfI;

e - OICHKa CBOMX JEHCTBHI ¢ Yy4ETOM BIMSHHS Ha OKPYXKAIOIIYI0 CpPery, BO3MOXKHBIX

ri100a1bHBIX MTOCIENCTBHIA.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate OCBOEHHMsS MNporpaMMbl NO (U3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus y oOydatomerocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble Ppe3yJbTaThl,
BKJIIOYAIOIIME I103HAaBaTeJIbHbIE YHHUBEpPCAJbHblE Yy4yeOHble JEeMCTBUS, KOMMYHHUKAaTHUBHbBIE

yHHUBEpCaJbHbIe yueOHbIE AEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBHUS.

Ilo3HaBaTeabHbBIE YHuBEpPCAJbHBLIC yqeﬁmﬂe JeHCTBHUSA

Ba3oBbIe JJoruyeckue JeicTBus:

BBISBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU 00BEKTOB (SBICHH);
yCTaHABJIMBAThH CYIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMM, OCHOBAHUS AJIsi 00001eH s
Y CPaBHEHHS;

BBISBIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTpUBAEMbIX (paKkTax, JTaHHBIX U
HaOJIOACHUAX, OTHOCAILIMXCS K (PU3UUECKUM SIBIICHUSM;

BBISBIISATh MPUYMHHO-CIIECTBEHHbIE CBA3M INPH M3YYEHHUH (U3NYECKHUX SBICHUN U
IPOIIECCOB, JIeNaTh BBIBOABI C MCIOJIB30BAaHUEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJI0UEeHHH, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEIUUNH;
CaMOCTOSITEJIbHO ~ BBIOMpATh CHoco0 pemieHus ydeOHOW (u3HuecKkodl 3aaayuu
(cpaBHEHHE HECKOJNBKMX BApUAHTOB pEUICHMs, BHIOOp Hamboyee MOIXOASAIIETO C
y4€TOM CAMOCTOSITEIILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBateJIibcKHe 1eiicTBUA.

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHNS,

MPOBOJIUTh IO CAaMOCTOATEIBHO COCTAaBJICHHOMY IUIaHY OMbBIT, HECJIOXKHBIN
buznyecKuil IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3UIECKOTO SIBICHUS;
OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYICHHYIO B XOJIe
MCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIBHO  (pOpMYJUPOBaTh OOOOIIEHUS UM  BBIBOABI IO  pe3yJibTaTaM
MIPOBEIEHHOTO HAOIIOICHNS, OTIbITA, UCCIIEIOBAHMUS;

MIPOTHO3HPOBATh BO3MOXKHOE JalibHEMIIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TPEIMOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTAX.

Pa6ora ¢ undopmanmueii:

NPUMEHSTHh pa3jIMyHble METO/bI, MHCTPYMEHTBI W 3allpoChl MpPH IMOHWCKE U OTOOpe
MH(OPMALIMN WU TAaHHBIX C YYETOM IMpeUIoKEeHHON yueOHOo# (pus3mueckoii 3a1auu;



aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PATUYHBIX
BUJIOB U (DOPM Ipe/ICTaBICHUS;
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpeacTaBieHus HHQOpMAIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECJIOKHBIMH CXEMaMH, JharpaMmmamMu, WHOU
rpaduKoi U UX KOMOMHAIIHSIMH.

KoMMmyHukaTHBHBIC yHUBepcalbHbIe yueOHbIE 1eHCTBHUS:

B Xo/e OOCyXAeHus y4yeOHOro MmaTepuaia, pe3yJbTaToB JabOpaTOPHBIX pPadOT H
MPOEKTOB 33/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaeMOl TEMBbl U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha pEelIeHUe 3a/1a4M U MOoJIepKaHue OJ1aro)xenaTeIbHOCTH O0ILEeHMS;
CONOCTaBIATh CBOM CYXIEHHA C CYXICHUAMM JApPYTUX YYaCTHHUKOB JIMAJOra,
0o0OHapy>KMBaTh pa3IMUMe U CXOJCTBO MO3ULINH;

BBIPa)kKaTh CBOIO TOUKY 3PEHMS B YCTHBIX MU MUCbMEHHBIX TEKCTaX;

nyOlMYHO  TPEACTaBIATh  PE3yJbTaTbl  BBINOJHEHHOTO  (U3MYECKOrO  OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHMUS, IPOCKTA);

IIOHUMAaTh M HCIOJb30BATh NPEUMYILECTBA KOMAaHIHON M MHIUBUAYAJIBbHOW paOOThI
IIPU PEIICHNN KOHKPETHON (PU3NYECKOM MPoOIeMBbL;

NPUHUMATh IeJIM COBMECTHOH JIeATENbHOCTH, OpPraHW30BHIBATH JCHCTBUS TO €&
JOCTH)KEHUIO: PACTIPENIeNIATh POJIH, 00CYKAAaTh MPOIECCH U PE3yIbTaThl COBMECTHOU
paboTbl, 00001I1aTh MHEHHSI HECKOJIBKHUX JIIOJICH;

BBITOJIHATh CBOIO YacTh PadOThI, JOCTUrash KaueCTBEHHOTO pe3yJibTaTra MO CBOEMY
HaIMpaBJICHUIO U KOOPAUHUPYS CBOU JAECUCTBUA C APYTUMH WICHAMH KOMaH/IbI;
OLICHMBATh KAauyeCTBO CBOET0 BKJIaJa B OOMMH MNPOIYKT MO KPUTEPUSIM,
CaMOCTOATENIbHO C(hOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHMBepPCcaJbHbIE YUeOHbIE 1eCTBUS

Camoopranu3amusi:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHTYalUsAX, TPEOYIOIUX JUIsl PEIICHUS
($u3NYECKUX 3HAHUI;

OpUEHTUPOBATLCS B PA3IMUYHBIX MOAXOAAX NPUHATUS pEUIeHUH (MHIMBHUIYaJIbHOE,
IPUHATHE PELICHUS B TpYMIe, IPUHATHE PELIECHUI IPYIIOif);

CaMOCTOATEJIBHO COCTaBJIATh AJITOPUTM pelIeHUs (PU3MUECKOW 3ahauyd WM IUIaHa
UCCIICIOBAaHUS C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAaraéMble BapUaHThl PEILICHUIA;

Jies1aTh BBIOOP 1 OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIA HHTEJIEKT:

JaBaTh a/ICKBaTHYIO OIIEHKY CUTYyallUH U TpeJiaraTh iaH e€ U3MEHEeHMUS,

OOBSCHATh MNPUYUHBI JIOCTHKEHUS (HEJOCTHUKEHHS) pe3yibTaToOB JAESTeNIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh (B TOM YHCJIC B XOJ] BBIMOJHEHUS (PU3UIECKOTO
WCCTIEIOBAHUST WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIUXCS
CUTyaIul, YCTAaHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLCHUBATH COOTBCTCTBUEC PE3YyJIbTaTa LHCJIN U YCIIOBUAM,



CTaBUTH ce0sl Ha MECTO APYroro 4eJoBeKa B XOJE CIOpa WIH AUCKYCCUU Ha HAYYHYIO
TeMy, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY APYTOro;

pu3HaBaTh CBOE MpaBO Ha OWIMOKY MNpU peumieHuH (PU3MYecKuX 3agady Wik B
YTBEPKJICHHSIX Ha HAYYHBIC TEMBI M TAKOE K€ MTPaBO JPYTOro.

HNPEIMETHBIE PE3YJIBTATHI

K koHiy oOyueHus B 7 kjiacce NpeAMETHBIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaxkaTb C(HOPMUPOBAHHOCTH Y O0YHYAIOIINXCS YMEHUH:

UCIIONIb30BAaTh TMOHATHA: (U3NYECKUE U XUMHUYECKHE SIBICHUS, HaOIIOJeHUe,
HKCIIEPUMEHT, MOJIEJb, TUIOTE3a, €IUHUIIB (PU3HMUECKUX BEIMYUH, aTOM, MOJIEKyJa,
arperaTtHble COCTOSIHHS BellecTBa (TBEPIOE, KHIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBIKCHWE  (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYOIIAsE cwia, nedopmanus (ynopyras, IUIaCTHYECKas), HEBECOMOCTb,
cooO0IIaroIuecs: COCybl;

paznuyath sBieHus (auddy3us, TernaoBoe IBIKEHUE YaCTUIl BEIIeCTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, WHEPLUs, B3aUMOJICHCTBUE TEN, pPaBHOBECHE
TBEPABIX TEJN C 3aKPEIUIEHHOW OChIO BpalleHMs, Iepefada JAaBlICHUS TBEPIBIMU
TEJIAMH, JKUAKOCTSIMH U ra3aMu, aTMOc(epHOE aBJICHUE, ITIABAaHUE TeJI, IPEBPALICHUS
MEXaHHUYECKON SHEPTUU) 0 OIMMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PUZNYECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYECKUX SBICHUI B OKPY>KAIOLIEM MHUPE, B
TOM uucie (QU3NYECKUE SIBICHHUS B MPHUPOJAE: MPUMEPHI ABIKEHUS C PA3THUYHBIMU
CKOPOCTSIMU B KUBOW W HEXKHBOM NPUPOJE, NEUCTBUE CUJIBI TPEHUS B MPUPOAE U
TEXHHUKE, BIMSHHE aTMOCPEPHOTO JAaBJIICHUS Ha JKUBOW OPTraHM3M, ILIaBaHUE PhIO,
pBIYard B TeJ€ YeJOBEKa, NMPH 3TOM IEPEBOIUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (PU3NUECKUX SBICHUM;

OTHCHIBATh U3YUYCHHBIC CBOWCTBA TeN M (U3NYECKUE SBICHUS, UCIIONB3Ys (U3NUECKUE
BEJIMYMHBI (Macca, 00BbEM, IMIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSISA
CKOPOCTb, CHJIa YOPYTOCTH, CHJIa TSKECTHU, BEC Tejla, CuUjla TpPEHHUs, JaBJICHUE
(TBEpmoro Temna, >KMJIKOCTH, Ta3a), BHITAIKUBAIOIIAs CHJIa, MEXaHWYecKas padora,
MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBI, KOX(PQUIMEHT TOJIE3HOTO JEHCTBUS
MEXaHH3MOB, KHHETHUYECKAsi U MOTCHIUATbHASI DHEPIHs), IPU ONUCAHUU IPABUIBHO
TPAKTOBATh (PU3UUECKHUI CMBICI HCTIONIb3yEeMbIX BETHUNH, HX 0003HAYCHUS U €TMHULIBI
bu3NYeCKUX BEJIMYUH, HAXOAUTH (HOPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMH BCIIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(U3UYECKUX BEIMYHH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3WUECKHE SIBICHUS W TPOIECCHI, HCTIOJB3YS
npaBuja CI0XKEHHUs cuil (BIOJIb OAHOM mpsiMoif), 3akoH ['yka, 3akon Ilackais, 3akoH
Apxumena, TpaBUJIO paBHOBecUsl pblyara (0JI0Ka), «30JI0TOE MPABUIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, TMpH OTOM JaBaThb CJIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alKUCHIBATh €T0 MaTEMaTHUYECKOE BbIpaXKEHHE;

OOBSACHATh (DU3MUYECKUE SBJICHHSI, MPOIECCHl M CBOWCTBA TEJI, B TOM YHUCIC U B
KOHTCKCTE CHUTYaIlMi NMPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPHYUHHO-



CJIEICTBEHHBIE CBA3H, CTPOUTh OOBsICHEHNE U3 1—2 JTOrMYecKHX II1aroB ¢ OMopoi Ha 1—
2 u3yuYeHHBIX CBOWCTBAa (HM3WUYECKUX SBICHWH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3aauyd B 1-2 JeHCTBHSA, HWCHOIBb3YSd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MYECKUE BEJIMYMHBI: Ha OCHOBE AaHalu3a YCJIOBUS 3aJaud
3allMCBhIBaTh KPATKOE YCIIOBHUE, MOACTABIATh (U3NYECKUE BEIUYMHBI B (OPMYJIBI U
IPOBOJUTH PACUETHI, HAXOAUTh CIPAaBOYHBIC JIAHHBIC, HEOOXOAMMBIE ISl PEIICHUsS
3aJ1a4, OIICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYECKOM BETNUHUHBI;
pacmo3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pEHIMTh IPH TOMOIIM (HHU3HYECKUX
METOAOB, B OIHCAHWM HCCJIENOBAHUS BBIICIATh IPOBEPSIEMOE IPEANOIOKEHNE
(runote3y), pas3nuyaTh M HMHTEPIPETUPOBATH TMOJIYUYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTBITA, JIeJaTh BBIBOJBI 110 €T0 pe3yjbTaram;

IPOBOJUTH OMBITH MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUECKUX CBOWCTB
Tes:  (OpPMYJIMPOBATH MPOBEPSIEMbIE IPEANOJIOKEHHU, COOUpAaTh YCTAaHOBKY U3
IPEUI0KEHHOI0 000pY/J0BaHUs, 3alIUCHIBATh X0/ ONbITA U (POPMYJINPOBATH BHIBOJIBL;
BBITNOJIHATH NPSMbIE U3MEPEHUSI PACCTOSIHMSI, BPEMEHHU, MacChl Teia, 00bEMa, CUIIbl U
TEMIIEpPATypbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHus MPUOOPOB ¢ YIETOM 3aJaHHOI a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIEAOBAHHE 3aBUCUMOCTH OJHOW (PU3UYECKO BEIMUYMHBI OT APYTOH C
MCII0JIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHXKYIIETOCS
TeJa OT BPEMEHM JBHKEHMS TeJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEM TEI M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLAax
COIIPUKOCHOBEHUS TEJ, CHUJIBI YIPYIOCTH OT YJJIMHEHHs NPY>KUHBI, BBITAIKUBAIOIIECH
cuibl OT 00BEMa NOrpyXEHHOM YacTH Tejda M OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYXEHO TeJo,
YCIOBMM IJaBaHMs TeJ, YCJIOBHM paBHOBECHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOro HCCIENOBaHUSA, COOMpaTh YCTAaHOBKY M  BBIINOJHSATH
U3MEpEeHUs, cleAysl MPEIJIOKEHHOMY IUIaHy, (PUKCHUpOBaTh pe3yibTaThl MMOTYYEHHOU
3aBUCUMOCTH (PM3MYECKHX BEJIMYMH B BHUJE NPEUIOKEHHBIX TaOIHMIl M TpadHKoOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBIC H3MEpEHUs (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
JKUIKOCTH U TBEPAOrO TeElla, CUla TPEHUsS CKOJIBXKEHMs, [aBIICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIIAs Ha MOIPY)KEHHOE B JKUAKOCTH TEJO,
KOA((UILMEHT MOJIE3HOTO JIEHCTBUS NMPOCTHIX MEXAHU3MOB), CIENYs NPEII0KEHHON
MHCTPYKLMU: IIPH BBIOJIHEHNN U3MEPEHUI cOOMpaTh 3KCIIEPUMEHTANIBHYIO YCTaHOBKY
Y BBIYUCIIATH 3HAUEHUE MCKOMOM BEJINYNHBL;

coOmoaTh MpaBWja TEXHUKM O€30MacHOCTH Ipu pabore ¢ 1abOpaTOPHBIM
00opyaoBaHUEM;

yKa3plBaTh MPUHUUIBI JACHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOILAIOLINECS] COCY Ibl, OAPOMETp, pbluar, MOJBMXKHBIN U
HEMOJIBKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HW3YYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOICTB € OMOpOl Ha WX ONHCAHMUA (B TOM 4HCIE: MOAIIMUIHUKU, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABINYECKUN IIPECC, MaHOMETP, BBICOTOMEp, IOPIIHEBON HACOC,



apeoMeTp), UCIOJIb3Yys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNA M HEOOXOAMMBIE
(U3HYEeCKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TMPUMEPH (HAXOMUTh HMHQPOPMAIIMIO O TpPHUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHWA B MOBCEAHEBHOW JKM3HHM [JIS OOCCTICUCHUS
0e30macHOCTH MpH OOpaIleHud C OpudOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEeHHsI 3J0pPOBbsi M COONIOJIGHHUS HOPM DSKOJOTHYECKOrO0 TIOBEJCHHUS B
OKpYKarolleu cpeae;

OCYUIECTBIIATh OTOOp HCTOYHUKOB HHpopManuu B VIHTepHETe B COOTBETCTBUU C
3aJTaHHBIM TTOMCKOBBIM 3aMPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUW U TTyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICIATh HH(OPMAIINIO, KOTOpAs SBISETCS MPOTUBOPEUHBOM
WJIH MOKET OBITh HETOCTOBEPHOIA;

UCIIOJIb30BATh NIPU BHITIOJTHEHUH YY€OHBIX 33/IaHUil HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
(bU3MYECKOTO COJEp)KaHUs, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIa/IeTh MpHUEMAMH KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3zoBaHus WHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/71aBaTh COOCTBEHHBIC KPATKHE NMHCHMEHHBIC M YCTHBIC COOOIIECHUS HAa OCHOBE 2—3
HMCTOYHUKOB MHGOpMAITMU (PU3HUECKOTO COJIEpKaHUsI, B TOM YHUCJE MyOJINYHO JeNaTh
KpaTKue COOOIICHHS O Pe3yIbTaTax MPOCKTOB MU YUYeOHBIX MCCIICIOBAHUMN, IPH 3TOM
rPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH TIOHATUWHBIA ammapaT Kypca (U3HKH,
COTPOBOXKAATH BBICTYIIJICHHE MPE3CHTAIUEH;

IIPYU BBIMIOJIHEHUHU Yy4eOHBIX MPOEKTOB M MCCIEIOBAHUN pacnlpeaensiTh 00s13aHHOCTH B
rpyInne B COOTBETCTBUH C ITOCTABJICHHBIMU 331a4aMU, CJIEAUTh 32 BBIIOJIHEHHUEM IIIaHa
NEUCTBHM, aJleKBAaTHO OIIEHUBATh COOCTBEHHBIM BKIJIAJl B JEATECIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMOJICUCTBHUE, YIUTHIBAsI MHEHUE OKPY>KAIOIIIHX.

K xonuy oOydenus B 8 kJjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaxkaTb C(HOPMUPOBAHHOCTH Y O0OYUAIOIINXCS YMEHUH:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE JBM)XCHHE aTOMOB U
MOJIEKYJl, arperaTHbleé COCTOSIHHS BEILEeCTBA, KPUCTAJUIMUECKUE U aMOpQHbIE Telna,
HACBIIICHHBIA M HEHACBIIIEHHBIN Map, BIAa)KHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSIS
SHEprus, TEIIOBOW JIBUTATENb, AJIEMEHTAPHBIN 3JEKTPUUECKHUN 3apsl, SJIEKTPUIECKOE
MOJI€, MPOBOJHUKUA M JHUIICKTPUKH, MOCTOSHHBIM SJIEKTPUYECKHM TOK, MATHUTHOE
ToJIE;

pasnuyath SIBICHHUS (TEIUIOBOE pACHIMpEHHE M CXKaTHhe, TeIIonepenaya, TEIUIOBOe
paBHOBECHE, CMauyuMBaHHME, KaNWUIAPHbIE SBJICHUS, UCHApPEHUE, KOHJCHCALUS,
IIJIaBJICHUE, KpUCTAJUIU3aLUs (oTBepaeBaHue), KHUIICHHE, Teroneperaya
(TeTIONMPOBOIHOCTh, KOHBEKIIMS, W3JIyYEHHUE), SJCKTPU3AIMSA TeJl, B3aUMOJCHCTBUE
3apsioB, JIEMCTBHS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOIECHCTBHE
MAarHuTOB, JAEHWCTBUE MArHUTHOTO MOJI1 Ha MPOBOAHUK C TOKOM, JIEKTPOMAarHUTHAs
UHAYKIMS) 10 ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JNIEMOHCTPHUPYIOIINUX JaHHOE (PU3NUIECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3NUECKUX SIBJICHUH B OKPY’KAIOIIEM MHUpE, B
TOM 4HCJI€ (PU3NUECKUE SBICHUS B TPUPOJAC: TOBEPXHOCTHOE HATSDKCHHE |
KaNmWUISpHBIE SBJIICHUS B TPHUPOJE, KPUCTAUIBl B mpupone, uznyudenue ConHila,
3aMep3aHue BOJOEMOB, MOpPCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,



AIIEKTPUYECKUE SBJICHUS B aTMocdepe, dIIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOIIOCOB, POJb MAarHUTHOTO TOJISA [IJIsl KU3HU Ha
3emite, MOJIIPHOE CHSIHHE, MPU STOM MEPEBOJUTH MPAKTUYECCKYIO 33/1a4y B YUeOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (PU3NUECKUX SBICHUM;

OTHCHIBATh U3YUYCHHBIE CBOWCTBA TeN U (U3NYECKUE SBICHUS, UCTIONB3Ys (U3NUECKUE
BEJIMYMHBI (TeMmmepaTypa, BHYTPEHHSS SHEPrus, KOJIMWYECTBO TEIUIOTHI, YyAelbHas
TEIJIOEMKOCTh  BELIECTBA, yJe€JbHAs TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIUIOTa
napooOpa3oBaHus, yJeidbHAsl TETUIOTAa CTOPAHMUS TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JICVCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXXHOCTb BO3AYyXa, AJIEKTPUYECKUN
3apsl, CUJla TOKa, OJJIEKTPUYECKOE HaNpsHKEHHE, COMPOTHBICHUE IPOBOJHUKA,
yAENbHOE COMPOTUBIEHUE BELIECTBA, pa00Ta U MOIIHOCTH 3JIEKTPUIECKOTO TOKA), IIPH
ONMKMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKHH CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HaYCHUS U €IUHUIIBI (PU3NUYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE
JAaHHYI0 (U3NYECKYI0 BEIMYMHY C JAPYTMMH BEIWYHHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUYECKHUE SBICHUS U TPOIECCHI, HCIOIb3Ys
OCHOBHBIE€ TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUHM CTPOEHUS BEIECTBA,
INPUHLIMIT CYNEPHO3UIMK TMoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsiga, 3akoH OMa g ywyacTka uenu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUSs
SHEPrUM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTeMaTHUYECKOE BBIPAKEHUE;

O00BSACHATh (PU3MUYECKHE TPOIECCHl W CBOMCTBA TEJN, B TOM YHCIE€ M B KOHTEKCTE
CcUTyauuin MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX MIaroB ¢
onopoi Ha 1-2 W3y4eHHbIX CBOWCTBA (PU3MUECKUX SBJICHUH, GPU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3aadud B 2-3 JIEWCTBUSA, HWCIONB3YsS 3aKOHBI U (DOPMYIIBI,
CBS3BIBAIOIIME (DM3UYECKHE BEIMYMHBL: HAa OCHOBE aHAlM3a YCJIOBUSA 3a/Ja4u
3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK JAHHBIX JJIS PELICHUS 3a7auu,
BbIOHMpATh 3aKOHBI ¥ (OPMYIIbI, HEOOXOAUMBIE AJis €€ pEeIIeHUs, IPOBOAUTH PACUETHI U
CpaBHUBATh MOJIYYEHHOE 3HAaUeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO pELIUTh IPU IMOMOLIU (PUINYECKUX
METOZOB,  HCIOJB3ys  ONHCAHUE  HUCCJIEAOBAHMS,  BBUICIATH  NPOBEPSEMOE
MPEANONIOKEHUE, OLICHUBATh MPaBUIBHOCTh TMOpPsJKA MPOBEICHHS WCCIEIOBAHNUS,
JIeTIaTh BBIBOJIBL;

MIPOBOJIMTH OMBITHI MO HAONIOICHUIO (PU3UYECKUX SBICHUN WIH (PU3NIECKUX CBOHCTB
Ten (KamwuisipHbIE SBIICHHUS, 3aBUCUMOCTh [aBJICHHS BO3AyXa OT €ro oo0néma,
TEMIIepaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS M HATPEBAHUS ITPU U3JIYYEHUH OT LIBETA
u3NyJaronier  (MOTJIONIAIOIICH) TOBEPXHOCTH, CKOPOCTh HCIApPEHUs BOJBI OT
TEMIIEPATypbl KUJAKOCTH M IUJIOMAAd €€ TMOBEPXHOCTH, DJIEKTpHU3alUsi Tel H
B3aUMOJICIICTBUE 3JIEKTPUUYECKHUX 3apSA0B, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3yaJIU3alysl MAarHUTHBIX OJIEH OCTOSIHHBIX MarHUTOB, A€HCTBUS MarHUTHOTO TOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHWUTA, CBOWCTBA 3JIEKTPOABUIATEIIS
MIOCTOSTHHOTO TOKa): (OpMyJIHMpoOBaTh MPOBEPsSEMBbIC IMPEANOJIOKEHUS, COOMpaTh



YCTAaHOBKY M3 TPEUIOKEHHOIO O0OpYIOBaHMs, OMNHUCHIBATH XOJA ONbITA U
(bopMyITHUPOBaTh BHIBOIBI;

BBITMOJIHATD MPSIMbIE U3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIbHONW BIAXKHOCTH BO3]lyXa,
CWJIBI TOKa, HANpPSOIKEHUS C HCIOJIb30BAHMEM AHAIOTOBBIX IMPHOOPOB U JIATYUKOB
(¢U3MUeCKUX BEJIMYUH, CPAaBHUBATh pPeE3YyJbTAaThl H3MEPEHUH ¢ YYETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTU OIHOU (PM3MYECKON BENWYHMHBI OT JIPYroi ¢
HCIIOJIb30BAaHUEM TPSAMBIX M3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJIOAAN MOMEPEUYHOro CEYEeHUsl U YAEIbHOTO CONPOTHUBIICHUS BELIECTBA
IIPOBOJIHMKA, CHJIbI TOKA, UIYILIETr0 Yepe3 MPOBOJHUK, OT HANPSKEHHS HA IPOBOJIHUKE,
HCCIIE0OBAaHUE IIOCIEN0BATEIBHOTO WU MAPAJIJIENIBHOIO COEIUHEHUN IPOBOJHMKOB):
IUTAHUPOBATh HCCIIE0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUs, Cleays
MPEJIOKEHHOMY TUIaHy, (PUKCHUPOBATh pe3yibTaThl MOTYYSHHON 3aBUCHUMOCTH B BHJIE
Tabnui ¥ rpaduKoB, eJaTh BHIBOBI 0 PE3yJIbTaTaM HCCIIEA0BAHNUS;

IIPOBO/INTH KOCBEHHBbIE M3MEpEeHUs (U3NYECKUX BEIWYMH (yJeibHas TEII0EMKOCTh
BELIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, pa00OTa U MOUIHOCThH JIEKTPUUYECKOIO TOKA):
IUIAHUPOBaTh HM3MEpPEHHs, COOHMpaTh SKCIEPUMEHTAJIbHYI0O YCTaHOBKY, CIEHys
IIPEJIOKEHHOW NHCTPYKLUH, Y BBIYUCIIATH 3HAUYEHUE BEJINYUHBL;

coOmofaTh TMpaBuiIa TEXHUKHM OE30MacHOCTH Tmpu paboTe ¢ 1abOpPaTOpHBIM
00opyaoOBaHUEM;

XapaKTepu30BaTh MPUHLUIBI JCHCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHHUUYECKHX
YCTPOICTB € OMOpON Ha MX OMHCAaHUA (B TOM YHUCIE: CUCTEMAa OTOILICHHUS TOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIIepMETpP, BOJBTMETP, CUETUUK DIIEKTPHUYECKOU
SHEPTUH, DJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
MOCTOSIHHOTO TOKA), WCIIONIb3ysd 3HAHHUA O CBOMCTBaxX (U3MUECKHX SBJICHUU H
HE0OX0oauMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENbHbIE MPHOOPHI IO
CXeMaM U CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHErO CrOPAaHMs, JIEKTPOCKOI, PEOcTar), COCTaBISAThH
CXEMBI 3JIEKTPUUYECKHX LIETEW C MOCJIEeI0BaTENIbHBIM U NapajuIe]bHBIM COEINHEHUEM
HJIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUEHUS 2JIEMEHTOB JIEKTPUUECKUX IIeTIeH;
NOPUBOJIUTH MpHUMEpHl (HAXOAWUTh HHGOPMAIMIO O MpHUMEpax) MPAKTUYECKOrO
UCIIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B MOBCEJHEBHOM KH3HU Ml oOecredeHus
0€e30macHOCTH TPU OOpalIEeHUH C MPUOOpAaMH U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJICHHS HOPM 3KOJOTMYECKOrO IIOBEJCHUS B
OKpYXKarolleu cpeae;

OCYILECTBIIATh MOMCK HH(pOpManuu (u3ndeckoro conepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHMW M IYTEM CpPAaBHEHUS [ONOJIHUTEIbHBIX HCTOYHUKOB
BBIICTISITE MHGPOpPMAIUIO, KOTOpas SBISIETCS MPOTUBOPEYMBOM HIU MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NPU BHIMOJHEHUH YYE€OHBIX 3a/laHuil HAYyYHO-TIOMYJISIPHYIO JIUTEPATypy
(Gu3NYECKOTO COJEpKaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer,



BJIaJIeTh MpPUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpAaTKHE YCTHBIE COOOMIEHHs, 0000Imas
MHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHMKOB (PU3UYECKOTO COZIEPXKAHMSA, B TOM YHCIIE
nyONMMYHO  TPEACTaBIATH  PE3yNbTaTbl  MPOEKTHOM WM  HMCCIEN0BATEIbCKON
JeSTeIbHOCTH, TPU 3TOM IPaMOTHO MCIOJIb30BaTh U3yYEHHbIM MOHATHHHBINA anmapar
Kypca (pU3UKHU, CONPOBOXK/IATh BHICTYIUICHHE MTPE3EHTALIUEH;

IpU BBIIOJHEHUH YYEOHBIX IPOEKTOB M MCCIEN0BaHUM (PU3MYECKHX IPOLECCOB
pacrpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHM C ITOCTABICHHBIMU 33/a4aMH,
CIIETUTHh 32 BBHIMOJIHEHHEM IUIAaHA JIEHCTBUH M KOPPEKTUPOBATH €ro, aJaeKBaTHO
OLICHUBaTb COOCTBEHHBIM BKJaJ B  JEATENBHOCTh IPYMIbI, BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aMOEHCTBUE, TPOSBISS TOTOBHOCTh pa3peiiaTh KOH(DIUKTHI.

K konmy oOydenus B 9 kjiacce mpeAMETHBIE pe3ysbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaxxaTb C(HOPMUPOBAHHOCTH Y O0OYHYAIOIIUXCSI YMEHUM:

UCIIONIb30BATh TIOHATHSA: CHCTEMa OTcu€Ta, MaTepuaibHas TO4YKa, TPACKTOPHS,
OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBIKECHHS, Nedopmanus (yrnpyras, TiacTUIecKasi),
TpPeHHE, IEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U TEpPEerpy3kd, ICHTP
TSDKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOro Tela, paBHOBECHE,
MEXaHU4YeCKue KoyuebaHusi U BOJIHBL, 3BYK, MHQpPa3ByK U  YJIbTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, ITKaja 3JCKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIICKTPHl HWCITyCKAaHUS W TIOTJIONICHHS, anbda, Oera- W ramma-
U3ITy4YeHUs, H30TOIBI, SIACPHAs YHEPTeTHKA,

pa3nuyath SBJICHHS (paBHOMEpPHOE M HEPaBHOMEPHOE NPSMOJMHEWHOE BIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE, CBOOOTHOE MaJIcHUE Tell, pABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aUMOJCICTBHE TeJl, pPEaKTUBHOE JIBUKECHHUE,
KoJieOaTeIbHOE JBIDKEHUE (3aTyXarolie W BBIHYKICHHBIC KOJeOaHUs), pE30HAHC,
BOJIHOBOE JIBI)KCHHE, OTPaXXEHUE 3BYKa, TPSIMOJMHEHHOE pacIpOCTpaHCHHE,
OTpaXCHHE U MPEIIOMIICHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3NIOKEHUE
O0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX IIBETOB, JMCIEPCHUs CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa HU3JIy4EHUS)
[0 OINHKCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (HH3UYECKOE SIBJICHUE;

pacrto3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3UYECKUX SIBJICHUN B OKpYXarolieM mMupe (B
TOM uHclie (pU3UYECKHe SIBICHUS B TPUPOJIC: MPWIUBHI U OTIIMBHI, JBIKECHUE IJIAHET
CoHEeYHOM CHCTEMBI, PpEaKTUBHOE BUKEHHE JKUBBIX OpPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIIETpsICEHHE, CEHCMHYECKHe BOJIHBI, I[yHAMH, 3XO, IIBEeTa Tell,
ONTUYECKUE  SIBIIEHUS B  TMpHpojAe, OHOJOTrMYecKoe  JIEHCTBHUE  BUAMMOIO,
VIBTPAUOJIETOBOIO M PEHTTEHOBCKOTO H3JIYYCHUW, €CTECTBEHHBIN paJHMOaKTHUBHBIN
GOH, KOCMHYECKHE JIy4YH, pPaTUOAKTHBHOE W3JIYYCHHE TMPUPOTHBIX MUHEPAJIOB,
JEUCTBUE PAJIMOAKTUBHBIX M3TYYCHH Ha OpPTraHU3M 4YeJIOBEKa), IPU ITOM MEPEBOIUTH
MPAKTUYECKYIO0 3a7auyy B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKM)
(UBUYECKUX SIBJICHUN;

ONKCHIBATh U3YUYCHHBIE CBOWCTBA TeNl U (U3NYECKUE ABJICHUS, UCIIONb3Ys (U3NYECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs CKOPOCTh TeJia NPH HEPABHOMEPHOM JBHIKCHHH,



YCKOpEHHE, MepeMelIeHNe, MMyTh, YIJIOBas CKOPOCTb, CHJa TPEHUs, CUJIa YNPYrOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJeHUs, BEC Teja, UMITYJIbC Tela, MMITYJIbC
CWJIBI, MEXaHU4YECKasi paboTa M MOIIHOCTh, MOTEHIIMAbHASL SHEPTHS Teja, MOJHITOTO
Ha/l IOBEPXHOCTHIO 3€MJIM, MMOTEHLMAJIbHASL SHEPTUs CKATOM NPYyKUHBI, KHHETUYECKast
SHEprus, IOJHAs MEXaHWYecKas HHEeprus, NepuoJ U YacToTa KojeOaHMM, IJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, ITOKa3aTellb IMPEIOMIICHUS
cpenbl), MpU ONMCAHUM NPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICH HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBl (PU3NYECKHX BEIUYWH, HAXOAUTh (HOpMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOHTH
rpauKy U3y4eHHbBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJINYMH;

XapaKTepHU30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH
COXpPaHEHMsI PHEPruy, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMII CYyNEepHO3ULUU CHI,
IIPUHLIMI OTHOCUTENbHOCTHU ["anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXKEHUS W NPEJOMJICHUS CBETA, 3aKOHbl COXPAHEHUS 3apsAOBOIO U
MaccoBOIO YHCEI NPH SAEPHBIX PpEaKUMsX, IpU ITOM JaBaThb CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3alIUCBIBATh €0 MAaTEMaTHUECKOE BbIPAKEHHUE;

OOBACHATh (hU3MUYECKHE MPOLECChl M CBOWCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyallMi  NPaKTUKOOPUEHTHMPOBAHHOIO  XapakKTepa:  BBIABIATh  IPUYHUHHO-
CJICZICTBEHHBIEC CBS3H, CTPOUTH O0BSICHEHNE U3 2—3 JIOTMYECKHUX IIIaroB ¢ OMOPOM Ha 2—
3 wu3ydYeHHBIX CBOWCTBa (U3NYECKUX SBICHHH, (U3UYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1a4M (OMUpAIOLIHecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCTIONb3YS
3aKOHBl M (hopMyJibl, CBsI3bIBaOlIUE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
yCIOBMSI 3a/ladd 3alMChiBaTh KpPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIIH
M30bITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOJUMBIE Ui PEIICHUs,
IIPOBOJMTH PACUETBl W OLEHUBaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYEHUS
(bu3HYECKON BEIIMYNHBL;

pacro3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO pELIMTh IPH MOMOLIM (HU3HYECKUX
METOJIOB,  MCIIOJIb3Ysl ~ ONMCAaHUE  MCCIEAOBAaHUSA,  BBIIEIATh  IPOBEPSIEMOE
IPEINOI0KEHNE, OLEHUBATh INPABWIBHOCTh IOPSJKAa IPOBEACHUS MCCIEIO0BAHUS,
JIeJ1aTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTATHI HAOIIOJCHUN U OIIBITOB;

IPOBOJUTH OMBITHI 110 HAOIIOACHHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MUECKUX CBOWCTB
Ten (M3ydeHHe BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHHs SHEPruu, 3aBUCUMOCTh
nepuo/ia KoyebaHuii Mpy>KMHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI U
HE3aBUCHUMOCTb OT aMIUIUTYbl MaJbIX KOJIeOaHUH, MPSIMOIMHEHHOE paclpoCTpaHeHne
CBETa, pa3lio)KeHUEe OeNoro cBeTa B CHEKTP, M3y4YE€HUE CBOMCTB M300pa)keHUS B
IUIOCKOM 3€pKajle ¥ CBOHCTB H300pa’keHHsl IpeaMeTa B coOMparollel JHH3E,
HAO0JIIO/IEHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO
coOUpaTh YCTAHOBKY U3 HU30BITOYHOTO Habopa 000py0BaHUS, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BHIBOBI;

IPOBOJUTH IPU HEOOXOAMMOCTH CEpPHIO NPSMBIX H3MEPEHUH, ONpenessis cpeaHee
3HAYeHHE M3MepsieMOol BeluuuHbl ((POKYyCHOE paccTOosiHHE COOMparoIiel JMH3bI),
000CHOBBIBATH BEIOOP crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOOopa);



MPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (M3MUECKUX BEJIWYMH C HCIOJIB30BaHUEM
OpSIMBIX HU3MEPEHUH (3aBUCHUMOCTh IyTH OT BpPEMEHU IPU PABHOYCKOPECHHOM
JIBIDKCHUH 03 HadaJbHOW CKOPOCTH, TIepruojaa KoyeOaHUH MaTeMaTHYeCKOTro
MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaXXCHHUS CBETa OT yria MaJCHHS H
yIiia MpeJIOMJICHUSI OT yria MaJIeHus): IUIAaHUPOBATh UCCIEIOBAHUE, CAMOCTOSATEIHHO
coOupaThb yCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTHU
¢bu3nyecKux BETWYMH B BUAE TaOMUI] U TpaduKOB, JejaTh BBIBOJBI MO pe3yJibTaTaM
UCCIICIOBAHMS;

MIPOBOJIMTH KOCBEHHBIC W3MEpEHUs (HU3MUSCKUX BEIMYMH (CpeImHsisi CKOPOCTh U
YCKOpPEHHUE Tella TIPU PaBHOYCKOPEHHOM JBM)KCHUHU, YCKOPCHHE CBOOOIHOTO TA/ICHUS,
KECTKOCTh TPYKUHBI, KOOPPUIMEHT TPEHUS CKOJBXKEHHS, MEXaHW4yeckas padora u
MOIIHOCTh, 4YacTOTa M Tepuoa KojeOaHWH MaTeMaTHYeCKOro U TMPYKHMHHOTO
MasITHUKOB, OITHYecKas cuia coOuparome JMH3bL, PaJUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJNHSATH
U3MEpEHUs, CIeaysl MPEUIOKCHHON HWHCTPYKIINH, BBIYUCIATh 3HAUYCHUE BEJIMYUHBI U
AHAM3UPOBATh TONYYEHHBIC pE3yNbTaThl € YYETOM 3aJaHHOH MOTPEIIHOCTU
W3MEPEHHUI;

coOmofaTh TMpaBWiIa TEXHUKUM OE30MacHOCTH TMpu paboTe ¢ 1abOpaTOpHBIM
000py1I0BaHKEM;

pa3nuyaTh OCHOBHBIC MPU3HAKM M3YYEHHBIX (U3MYECKUX MOJeNel: MarephalibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUYEHYHBIH WMCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A,
TUTAHEeTapHAas MOJCINIb ATOMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPUHIUIBI JCHCTBUS WM3YyYEHHBIX TPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOH HA WX ONMUCAHUS (B TOM YHUCIIE: CIIHIOMETP, JATUYUKHU MTOJIOKCHUS,
PacCTOSIHUS U YCKOPEHHsI, paKkeTa, 9X0J0T, OYKH, MEPUCKOII, PoToanmapaT, ONTHIESCKIE
CBETOBO/JIbI, CIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O
CBOMCTBAX (PU3UYECKUX SABJICHUN U HEOOX0aUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX YCTPOMCTB,
HU3MEPUTEIIBHBIX TPHOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEHICHHH y4eOHO-
MPAKTUYECKHUX 33J1ad, ONTUYCCKUE CXEMBI JUIsl TTOCTPOCHUS M300pakKeHUH B TUIOCKOM
3epKalie ¥ COOMparoIIeii TuH3E;

OPUBOJUTH TMPUMEPH (HAXOAUTh HMHQPOPMAIMIO O MpPHUMEpPax) MPAKTHUYECKOTO
UCTIONb30BaHUsl (M3MUYECKUX 3HAHWI B TOBCEIHEBHOW KH3HU M7 OOECreueHUs
0e30MmacHOCTH TpU OOpalleHMH C OpuOOpaMh M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEeHMsI 370pOBbsi M COOJIIOJIGHHUS HOPM D3KOJOTHYECKOrOo TIOBEJCHHUS B
OKpYXKarollei cpeae;

OCYIICCTBIIATh TIOUCK WHpopManuu (Qusudeckoro cojaepxkanuss B MHTepHETE,
CaMOCTOSITENIBHO (DOPMYIHpYysl TMOWCKOBBIA 3ampoC, HAXOAUTh MYTHU OIpPEIeTICHUS
JIOCTOBEPHOCTH TOJIYYeHHON WH(GOpPMAllMd Ha OCHOBE WMEIOIIUXCS 3HAHUW U
JOTIOTHUTEIbHBIX HCTOUHUKOB;

MCIIOJIb30BaTh NPU BHIMOJHEHUH Y4€OHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
bu3NYecKoro CcoJep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIQJICTh NMPHUEMAMH KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHPOpPMAIUU W3
OJIHOI 3HAKOBOW CHUCTEMBI B JPYTYIO;



CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE MH(pOpPMAaLUU
U3 HECKOJIbKHX MCTOYHHUKOB (PU3MUECKOT0o COJEp:KaHus, IyOJINYHO NpPEeACTaBIAThH
pe3yabpTaThl IPOEKTHOW WJIH UCCIEN0BATENBCKON JESATENBHOCTH, IPA 3TOM I'PAaMOTHO
UCTIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBINA amnmapar H3yd4aeMoro pasjena (U3NKd u
COIIPOBOKIATh BBICTYIUIGHHE NpE3CHTAlMed ¢ Y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (undposrbie)
Konrpoabubie | IIpakTuyeckue
n/n MPOrPaMMbI Bceero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
Paznea 1. @u3uka u e€ posib B NO3HAHMM OKPY’KAIOIIEro MUpa
bu6nuoreka [JOK
1.1 0} - 2
M3HKa - Hayxa o TipHpoae https://m.eds00.ru/7f416194
bu6mmorexa [IOK
12 o 2 1
VSHACCIIE BEJITIHHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBenHoHa i METOJT ITO3HA 2 1 bubmmorexa LIOK
. TECTBEHHOHAYYHBIN METO/I TO3HAHHUS
Y A https://m.edso00.ru/7f416194
Htoro mo pazneny 6
Paspea 2. [lepBoHayanbHble CBeAeHNSI 0 CTPOCHHH BellleCTBA
bu6nmoreka [IOK
2.1 C 1
TpoerHe permectsa https://m.edso00.ru/7f416194
59 JIBr>KeHUE U B3aMMOJIEUCTBUE YaCTHII 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperartHsie cOCTO elecTBa 2 bubmmorexa LOK
. rperaTHbI TOSIHHS B TB
P - https://m.edso00.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. /IBu:xeHne u B3auMoaelicTBHE TeJl
bu6 OK
3.1 MexaHUUeCKO€e IBIKEHUE 3 nomoreka L]

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

3.9 I/I 4 1 bu6mmorexa [IOK
' HEPHIA, Maccea, HAOTHOCTE https://m.edsoo.ru/7f416194
bu6nmnoreka [JOK
. .B 14 2
33 Cuna. Bugpt cut https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B
41 Jasnenue. [lepenaya napneHus: TBEPABIMU 3 bu6nmoreka [JOK
' TeJIaMH, KUIKOCTIMU U Ta3aMu https://m.edso0.ru/7f416194
4.2 JlaBIIeHUE KUIKOCTH 5 bubnmorexa LIOK
' A https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4, A
3 T™MOChepHOE MaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE KUAKOCTHU U ra3a Ha NOrpyKEHHOE 7 3 bubanorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pazgeny 21
Pa3pnen S. Pabora u MOoIHOCTB. JHEprus
bu6mmorexa [IOK
>1 Pabora u momsocTs 3 . https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
.2 I1 1
> POCTRIC MEXAHHIMET > https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
>3 Mexanuteckas sHeprits 4 . https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 12



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 KUIACC

KoimnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne i/mt Koutpoabubie | IIpakTnyeckue
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. TensioBblie siBjIeHUS
bubmuoreka [JOK
1.1 C i 7
APOSHES I CROUGERA BEHISCTRa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIVTOBBIC HPOUECCt https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3pnen 2. DiiekTpuyeckre 1 MATHUTHBIE SIBJICHHUS
21 DNeKTpUYECKHE 3apsiIbl. 3apsHKEHHBIE Tella 7 1 bubmuotexa [IOK
' U MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN NEKTPUYECKUI TOK 20 2 7 hgp:;l/(l:r:.e;i(l)f).ru 175418 1.ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIE ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 2 4
HICKTPOMATHITTHA HHAYIHIA https://m.edsoo.ru/7f4181ce
HWroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5



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

KoimnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne i/mt P Koutpoabubie | IIpakTnyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
Pa3znen 1. Mexann4yeckue siBJIeHUs
11 MexaHU4YeCcKoe IBIKEHUE U CTIOCOOBI €r0 10 1 bubnmoreka [JOK
' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3 10 3
AROHR CORPHREEEM https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanudeckue KoJjeO0aHusi M1 BOJTHbI
bu6nmoreka [JOK
2.1 M 0 7 3
CAHIHCCITHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CAMIHCCITHE BOHBL SBYIK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3jen 3. DiieKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DIIeKTPOMArHuTHOE TOJIE U bubnuotexa [JOK
3.1 6 2
ANIEKTPOMATrHUTHBIE BOTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gea 4. CBeToBbIe ABJICHUSA



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

4.1 3aKOHBI pacIpOCTPaHEHHS CBETA 6 2 bubmorexa OK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2
JIMH3HL 11 OTHHCCKHE MPHOOPLI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 P 3 2
a3I0AKEHHE OE10r0 CBETA B CHICKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBanTOBbI€ IBJICHUSA
5.1 Hcnyckanue U MOTJIOIEHHE CBETA AaTOMOM 4 1 bubmmorexa OK
' y m https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHne aTOMHOTO a 6 1 bubmmorexa [IOK
) HHUE ATOMHOTO 51
P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 s 7 1
/ICPHPIC PEaiiittt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTe1bHO-00001A01IMIT MOAY 1B
6.1 [ToBTOpenue n 0600IIEHNE CONEPIKAHUS 9 5 bub6mmorexa [IOK
' Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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 IINTAHUPOBAHUE
7 KJIACC

Ne

w/n Tema ypoka

Koan4yecTBo 4acoB

KonTpoabubie

Bcero
padoThbI

IIpakTH4yeckue
padoTsbI

Jlara
HU3yUeHus

DJIeKTpOHHbIe U pPoBbIE
o0pa3oBaTe/bHbIE

pecypchl

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl. Gusnueckue
ABJICHUS

MexaHndeckue, TeIIoBhIe,
AIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnyeckue BeIMYUHBI U UX
HU3MCPCHUC

Ypok-uccnenoanue "N3mepenue
TEMIIEPATypPbI IPU IOMOIIHN
KUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TeMIeparypsl"”

Kax ¢usuka u qpyrue ecTeCTBEHHbIE
HayK{ U3Y4aloT MPUPOTY.
EcrecTBeHHOHAay4YHBIN METOL
no3HaHus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIIBIO MOJZIEIeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-ucciaenoanue "[IpoBepka
TUIIOTE3bI: JAITBHOCTH MOJNETA
H1apuka, mymeHHOTo
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM
OoJibIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

7 JIOKA3bIBAIOIINE TUCKPETHOE bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA
8 JIBr>KeHHEe YacTHUII BEIECTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoanue «ONbITHI 110
9 HaOJIIOJICHUIO TEIJIOBOTO
pacUIMpeHus Ta30B»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBs3b Mex1y CBOMCTBAMH
BEIIIECTB B PAa3HBIX arperaTHbIX
11 COCTOSTHHSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbhIX
COCTOSTHUM BOJBI
MexaHn4ecKoe IBHXKSHHE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC bubanoreta LIOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
13 Cxopoctb. EAnHUIBI CKOPOCTH bubmorexa [OK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyT 1 BpeMeHM IBU>KECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0aed
Haepuus. 3akoH HHEPIUU.
15 Bzalflxlaloneﬁcmne TeanIjaK MpUYMHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKEHUS TeJl
IInoTHOCTH BemiecTBa. Pacuer Butmiorexa LIOK
16 Macchl M 00beMa Tela 1o ero

IJIOTHOCTH

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlabopaTtopHnas pabota

17 «OmnpeneneHue MIOTHOCTU TBEPIOTO
Tela»
18 Penrenue 3agad mo reme bu6nmorexa [IOK
"ITnoTHOCTH BernecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMoieiicTus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTopHnas pabora «M3yuenue
3aBUCUMOCTH PACTHKEHUS
20
(medopmanyn) Mpy>KUHBI OT
IIPUWIOKEHHON CUJIBI»
21 SIBnenme Tarorenusd. Criia TSKECTU
CBsI3b MEXKIY CHUJION TSHKECTH B
22 Maccoi TenI;}.]Bec tena. Pemmrenne bubmmorexa LOK
https://m.edsoo.ru/ff0al778
3anad no teme "Cuia tsokect"
Cuna TSKeCTH Ha TUX IJIaHETaX.
23 dusnueckue xapali[feypHCTHKH bubamorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIaHET
24 Nzmepenue cwi. lunamomeTp bubnuorexa LOK
https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoskeHHe ABYX CHIJI, HAITPaBJICHHBIX
26 10 OJHOH Hiﬁilaoﬁ. ’ bubmorexa [OK
N https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIIAs CHIT
97 Penrenue 3agad mo reMme

"PaBHoneiicTByrOMIas cui"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHI/Ie CKOJIBXXCHUSA U TPCHHUE

28 nokosi. Tpenue B mpupoe u bubmmorexa LOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
Jlaboparopuas pabota «13yueHue
3aBHUCHUMOCTH CHJIBI TPCHUS
29 CKOJIbXKCHUS OT cymmp JIaBIICHUS H bubmmorexa LOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITUXCS
IIOBEPXHOCTEI
30 Pemenue 3a1au Ha onpeeacHue
PaBHOJICHCTBYIOIIEH CHJTBI
Pemenue 3anau o remam: «Bec
31 tenay, «I paduyeckoe n3obpaxeHue bub6mmoreka LIOK
cuim», «CHIIbD, https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CUIDY
KonTponbHas pabora no temam:
«MeXaHHYeCKOE JIBHIKCHHEY,
32 «Macca, TIIOTHOCTBY, «Bec Tenay,
«I"padnueckoe U300pasKEHHUE CHIT»,
«Cumb»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bub6mmoreka IIOK
YBEJIMUYCHUS IaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTD
34 z[I[aBneHm rasa ot ooréma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaya napneHus TBEPALIMU
35 Tenl;\fn )KEI[KOCTSIMI/I u ?:lsaMH. bubmorexa [OK
’ https://m.edsoo.ru/ff0a25b0
3axoH Ilackans
36 JlaBeHne B )KUIKOCTH U rase, bu6nunorexa [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3ZBAHHOC ,I[GﬁCTBI/ICM CHIJIbI

https://m.edsoo.ru/ff0a2718

TSKECTH
37 Pemrenue 3amau no teme «/laBnenne bu6nunorexa [IOK
B JKMIKOCTH U rase. 3akoH [Tackamsa» https://m.edsoo.ru/ff0a2826
38 CooOmrarormiuecst CoCy/Ibl bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 [MunpaBnryeckuii mpece bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuineBoii
JKUJIKOCTHBIA HACOC
Atmocdepa 3emmn. [Tpuannel
41 oboromn esean, Jammenvocrs brmorera LLOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JIaBJICHUS OT BBICOTHI
HaJl YPOBHEM MOpsI
42 Bec Bo3nyxa. AtmocdepHoe bubmmoreka LIOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atmochepHOro bu6muoreka [IOK
nasnerus. OnsiT Toppuyeru https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JaBJICHUS OT BBICOTB(II)HIZI[ ypOBHEM Bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepoun. AtmocdepHoe bubnuotexa [JOK
45
JTABJICHUE HA PA3JIUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay nmo teme
"AtmocdepHoe naBieHue"
47 JelicTBHE KUKOCTH U Ta3a Ha bubnuotexa [JOK

HOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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/ff0a3276

ApxuMenoBa cuia

Jlaboparopnas pabota
«OrpeienieHne BhITATKUBAIOIICH

bu6nunorexa [IOK

48 CHJIBI, ICHCTBYIONIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTH)
JlaboparopHnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMOCTH Beca
49 Tena B Blime ot 00BéMa bubmorexa TIOK
5 https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B KUJKOCTh YacTH
Tea»
50 ITnaBanue ten bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHnas pabota
"KonctpyupoBaHue apeoMeTpa Hin
51 KOHCTPYHPOBAHUE JIOJKHU H
onpeaeseHue eé
rpy30noxséMHOCTH"
Pemenue 3agau mo remam:
59 «IlnaBanue cy0B. bubnuorexa [JOK
BosnyxomnaBanuey, «/laBnenne https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIKOCTEH U Ta30B»
53 Mexannueckas pabota Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
54 MormHocTh. EQMHUIIBEI MOIITHOCTH bubmorexa TTOK
https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenopanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM MpH

HoabpéMe 1o JiectHuie"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpocteie MexaHU3MBI. Phruar.
PaBHOBecue cuit Ha ppruare

57

KonTponbHas pabota mo Teme
«JlaBnenue TBepABIX TE,
YKUIKOCTEH U Tra30By /
Bcepoccuiickas npoBepodHast
paborta

58

PesepBHblit ypok. Pabora ¢
TeKcTaMu 110 Teme «/laBnenue
TBEP/BIX TEJ, XKUJKOCTEH U ra3oBy» /
Bcepoccniickas mpoBepoyHas
pabota

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuKe, OBITY ¥ IPUPOJIE.

JlabopaTopHnas pabota
«HccnenoBanue ycioBui
pPaBHOBECHSI phluara

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau 1mo teme «Y clI0BUSA
PaBHOBECHSI pblUara

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumment nonesnoro nercteust
mexanusMa. JlabopatopHas pabora
«M3mepenne KII/] HakI0HHOM
TUIOCKOCTH

0.5

62

Pemrenue 3ama4a no teme "Pabora,
MortHocTh, KIT/"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckast SHEpPIusl.
KuneTtnueckasi u noTeHIManbHas
SHEprus

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKkoH COXpPaHCHUMA MEXaHUYECKOM

bu6nunorexa [IOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPruu

https://m.edso0.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT I10 TEME
"OKCnepUMEHTAIBHOE OINPENEICHUE
U3MEHEHHS KMHETHYECKOW U
HNOTEHIMAJIBHON SHEPTUuM MU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IJIOCKOCTH"

66

KonTponbHas pabora o Teme
«PaboTa 1 MOIITHOCTh. DHEPTUSI»

67

Pesepsuslii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndeckoe
nBmKeHue"

bu6nunorexa [IOK
https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢
TekcTaMH 110 TeMe "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoaunuyecTBo yacos

DJIeKTpOHHbIe U poBbIE

Jl:;-)ﬂ Tema ypoka Beero Kontpoabnsie | IlpakTuueckue i[:;:enuﬂ o0pa3oBaTe/bHbIE
padoThI padoTsI pecypchl
OCHOBHBIE TIOJIOKCHHUS
1 MOJIEKYJISIPHO-KUHETHYECKOM 1 bubmuotexa [JOK
TEOPUU U MX OTBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mopenu TBEPAOTO, )KUIKOTO U
3 ra3(I)[06pa3HOI;I([) COC’TOSHI{[I/If/'I 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
KHUJIKOTO U ra3000pa3HoOro
4 COCTOSIHM BEIIIECTBA HAa OCHOBE 1
IIOJIOKEHUN MOJIEKYJIIPHO-
KHHETUYECKOU Teopuu
5 Kpucranmuaeckue u amopgHbie 1 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTb. 1 bubmmorexka [HOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TeruioBoe paciupeHue u cxxaTue 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1
YaCTHII
9 Buytpennsst sneprus. CriocoObr 1 bubnuoreka [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

W3MEHEHNs BHYTPEHHEN YHEPTrUU

https://m.edsoo.ru/ff0a5c60

bubmunoreka IIOK

10 Brast Terulonepeati https://m.edsoo.ru/ff0a6412
Ypok-koHpepenmus "IIpaktuueckoe
HCIIOIb30BaHUE TEIIIIOBBIX CBOMCTB but6mmorekxa [IOK

11
BEILIECTB U MATCPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KomnuectBo Tenmnotel. Y neapHas bu6nmorexa [IOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHHe TeTuIoBOro OanaHca.

13 T:HJIOO6M€H U TCILUIOBOE bubmmorexa LOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHnasi pabota

14 "UccnenoBanue sBICHUS but6mmoreka [IOK
TEIJI0O0OOMEHA TIPH CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"

PacueT xoamdecTBa TEIIIOTEHL,

15 HEO0OXOUMOTO JIJISI HarpeBaHUS
TEJIa U BBIICISIEMOTO UM TIPH
OXJIAXKICHUHN
JlabopaTopHas pabora

16 "OnpznenzHHe I;IL[eJILHoﬁ bubmmorexa [OK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus ToMBa. Y JeabHas bubmuorexa [JOK
TETJIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHUE BuGmorexa LIOK

18 KPUCTAJUTUYECKUX TeJI. Y eabHas

TCIIIOTA IIJIaBJICHUA

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

19

JlaGopaTtopHast pabota
"OnpeneneHue yIeabHON TETUIOTHI
IUIaBJIeHU JIbaa"

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

20

[Tapoobpa3zoBaHue U KOHIEHCAIUS.
Ucnapenue

bubnuorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpHas Temiora
nmapooOpazoBaHus M KOHICHCAITHH.
3aBUCHUMOCTD TEMIIEPATYPhI
KHUIICHUST OT aTMOC(epHOTO
JIaBJICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCHUTEJIbHOW BIIa’KHOCTH
BO3aAyXa"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3]lyXa

24

[TpuHIMITBEI paOOTHI TEMIOBBIX
nsuratesneit. [laposas TypOuna.
JIBuraTens BHyTPEHHETO CTOPAHUS

25

KIIJI rerioBoro aBUraTens.
TennoBble JBUTATENH U 3aIIUTA
OKpYKaroIlei cpeibl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUsI U [TPEBPALLEHUS
OHCPIuM B TCIJIOBBIX ITPOLIECCAX

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
no Teme "TerIoBbIe SIBIICHHS.
H3MeHeHune arperaTHbIX COCTOSIHUN
BenecTna"

but6mmoreka [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

KonTponbhas pabora o Teme

28 "TemoBsle siBieHus. VI3MeHeHne Bubmmorexa LIOK
. \ https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUN BEIeCTBa
29 OnexTpuzanus tei. [Ba poga
ANEKTPUUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexTpu3anus TeJd UHAYKIUEH 1
IIPY COIPUKOCHOBEHUU"
31 BzaumopelicTBue 3apsiKEHHBIX TEl. but6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 Hanpsi>keHHOCTB 3JIEKTPUYECKOTO bu6muoreka [IOK
moJist. [IpHHIKI CYyNepIIO3UINN https://m.edsoo.ru/ff0a8a0a
IIEKTPUUYECKUX TOJIEH
Hocurenu snexkTpuueckux 3apsiios.
33 OnemenTapHsbIi 3apsan. CtpoeHue
aToma
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bu6muoreka [JOK
COXPaHEHUsI AIEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
Pewrenue 3ana4 Ha IpUMEHEHHE bubmmoreka [IOK
35 N
CBOMCTB 2JICKTPUUYECKUX 3apPsIIOB https://m.edsoo.ru/ff0a90cc
ONEKTPUYECKUH TOK, YCIIOBHUS €r0
36 cyme?;BOBaHm. I/IC"’F(})IIIHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
INEKTPUYECKOTO TOKA
37 JleficTBUS 2IEKTPUUECKOT0 TOKA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "Jleiicteue

QJICKTPHUYCCKOI'O I1I0JI Ha



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

MIPOBOJTHUKY U TUDJIEKTPUKH"

DIIEKTPUUYECKUM TOK B METaJLJIaX,

bubmunoreka IIOK

39
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpuueckas Lemb U eé
COCTaBHbIEC YaCTH
C . JIab 0
80 “Hwepesme n perymponanie 05 buGiorera LIOK
PEHIE 1 pery b ' https://m.eds00.ru/ff0agbds
CHUJIBI TOKA
DJIEKTPUYECKOE HAIPSIKEHHUE.
Boast™merp. JIabopaTopHas pabdora bubmuoreka [IOK
42 " 0.5
H3mepeHue 1 peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHns"
C .
8 Viemsos componmcrne biorera LIOK
8 P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopatopHas paboTa
44 '(;?)aBIZCI/IMO;JTB aﬂeKOTp:qGCK;)roo . . Bu6morexa LIOK
MIPOTHUBJICHHS IPOBOTHUKA OT €T
P POROA https://m.edsoo.ru/ff0aa738
JUTHHBI, TIOMIA/IH MTOTICPEIHOTO
ce4eHus U MaTepuaia”
3
o |
p ' s https://m.edsoo.ru/ff0aad44a
ydacTKa [enu
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CUJIBI BuGnmorexa LOK
46 TOKa, UAYIIEro Yepe3 Pe3UcCTop, OT 1

COIIPOTHBIICHUS PE3UCTOPA U
HamnpsDKEHUs Ha pe3uctope”

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

IlocmegoBaTenpHOE U nmapaajiCiIbHOC

47 COCIMHEHUS TIPOBOTHUKOB
JlaGopatopHas pabora "IIpoBepka
MpaBuia CJIOKEHUS HaNPSHKECHUH bubnmnoreka [HOK
48
MIPH TIOCJIEI0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIByX PE3UCTOPOB"
JlaboparopHnas pabota "IIpoBepka
TIpaBuWJIa JUIsSI CHJIBI TOKA MPU bubnmnoreka [JOK
49
napajuieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npUMEHEHUE
50 3aKOHAa OMaH,qu pastHqﬂoro bubmorexa TIOK
https://m.edsoo.ru/ffOaaf8a
COEJIMHEHUS POBOIHUKOB
Pabota u MomHOCTh
51 3neKTqueCKIcL>Ir0 TOKa. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyis-Jlenua
JlaGopaTopHas pabota
52 "OnpzneHZHHe l]:;))a6OTBI 1 MOIIIHOCTH bubamorexa LIOK
| https://m.edsoo.ru/ff0ab3e0
ANEKTPUICCKOTO TOKA
DIIEKTpUUYECKHE 1IeTH U
53 NOTPEeOUTENH IIEKTPUIECKOM bubmuoreka LIOK
sHeprun B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
54 [TocTosIHHBIE MarHUTBI, UX
B3alMOJICCTBUE
55 VYpok-uccienoanue "N3yuenue bubnuorexa [JOK
MOJIeH TIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruurtHoe 1ojie. MarauTHOE 1oJie bubnunorexa [IOK



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/ff0ac3d0

3eMIH1 U €ro 3HaYeHue I KU3HU
Ha 3eMiIe

https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o Teme "DIEKTPUUECKUE 3apsbl.
3apsKEHHbIE Tela U UX
B3auMoaeiicTBusa. IlocTOSTHHEBIN
3JEKTPUYECKUNA TOK"

bubmunoreka IIOK
https://m.edsoo.ru/ff0abd2c

58

KonrtpomnsHas pabota o teme
"DneKTpudecKue 3apsibl.
3apsKEHHbIE Tela U UX
B3auMoaeiicTBuA. ITocTOSITHHEIN
ANEeKTpHUYeCcKuii TOK" /
Bcepoccuiickas mpoBepoyHas
pabora

bu6nunorexa [IOK
https://m.edsoo.ru/ff0abea8

59

PesepsHslit ypok. Pabora ¢
TekctaMu 1o TeMe "IlocTosHHBIM
aNeKTpHuecKuii Tox" /
Bceepoccuiickas npoBepoyHast
pabota

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarauTtHoe mosie
INEKTPUYECKOr0 TOKa MaruuTHoe
I10JI€ KaTyIIKU C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHue IeKTPOMarHuToB B
texHuke. JlabopaTopHas pabota
"N3yuenue 1eiCTBUS MarHUTHOTO
I10JI1 HA TIPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DIIEKTpOABUTATENb IOCTOSIHHOTO
Toka. Mcrnonbs3oBanue
3JIEKTPOJBUTATENECH B TEXHUYECKUX

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YCTPOWCTBAX U HAa TPAHCIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBaHnue u u3yueHue
paboThI AIEKTpoABUTaTENS"

63

OnbiTel Papaned. 3aKoH
3JIEKTPOMATHUTHON UHIYKIIMH.
[IpaBuio Jlenna

64

OnextporeHepaTtop. Criocoob!
MOJTYYCHHS AIEKTPHUECKOH
SHEpPrur. DIEKTPOCTAHIINYU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTpUYECKue u
MarHHUTHBIC SBICHUS"

66

Konrponsnas pabota o teme
"DeKTpuUecKrue U MarHUTHbIE
siBIeHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

67

PesepsHylit ypok. Pabota ¢
TekcTaMu 110 TeMe "TeruioBeIe
SABJIEHUS"

bubnunorexa [IOK
https://m.edsoo.ru/ff0accbe

68

PeseprHblit ypok. PaGora ¢
TEKCTaMH 110 TeMe "MarauTHelie
SABIIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145



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

9 KUIACC

KoJsnuecTBOo 4acoB

DJIeKTpPOHHbIe N (ppoBbIE

e Tema ypoka Kontpoabubie | IlpakTnyeckue Aata o0pasoBaTejibHbIe
n/n Bcero U3yYeHH s
padoTsbI padoThI pecypcbl

1 MexaHnueckoe IBMKESHHE. 1
MarepuanbpHas TOUKa

2 Cucrema orcueta. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsAMOIMHENHHOE 1 bubmuorexa [IOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOJIMHEHHOE

4 nBiwkeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMOnMHENHOE PAaBHOYCKOPEHHOE 1 bubmmoreka [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJTMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk cxopoctu
JlaboparopHas paboTa
"OnpeneneHue yCKOpeHus Tesaa npu bubnmnorexa [JOK

7 1 1
PaBHOYCKOPEHHOM JIBH)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HaKJIOHHOW miIockocTu"

8 CBoOoguoe nagenne teir. OnbIT 1
Tanunes
PaBHOMEpHOE ABMXEHUE TIO

9 Opr}KHOI())TI/I. lfllepnoz[ ¥ 9acToTa 1 BuGmmorexa LIOK

N https://m.edsoo.ru/ff0ael76

obpamenus. Jluneitnas u yriaoBas



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 LleHTpocTpeMUTenbHOE YCKOPEHHE
11 IIepssiii 3axoH HeroToHa. Bektop bubnuorexa [IOK
CHUIBI https://m.edsoo.ru/ff0ae612
12 BTtopoii 3akon HeroToHa. bubmuotexa [IOK
PaBHOzelicTBYOIIAs cHia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproToHa. bubmumorexa [IOK
Cynepno3unus cuil https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4y Ha mMpuMEHEHUE bu6nmmorexa [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6e
bubmuoreka [JOK
15 Cna ypyroctit. 3axort yka https://m.edsoo.ru/ffOaeca?2
16 Pemenue 3agad nmo reme «Cuia
YIPYTOCTH
JlaboparopHas paboTa
17 «Onpi,ueniﬁne I:KGCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
Py KUHBD)
18 Cua Tpemms bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no reme «Cuita bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnasi pabota
20 "Ol'IpZI[eIIEHI/Ie ioatquuuema Bu6morexa LIOK
\ https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKCHUS
Pemenue 3aga4 no reme "3aK0oHbI
21 HeroToHa. CIII/ma ynpyroctu. Cumna bubmorexa LIOK
" https://m.edsoo.ru/ffOafb8e
TpEeHUs
22 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnnorexa [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 CBOOOTHOTO
HagcHUs

https://m.edsoo.ru/ff0af044

VYpok-koHpepenuus "/[Bmxenue ten

23 BOKPYT T'PaBUTAIIMOHHOTO LIEHTpa
(Conneunas cuctema). ['amaktuku"
Pemenue 3agau mo reme "Cuna BuGorexa LIOK

24 E;"Oef;i‘;,?a“o}‘ BOCMUPHOTO https://m.eds00.ru/ff0af5f8

25 ITepBas kocMUYecKas CKOPOCTb. bubmuorexa [IOK
HeBecomocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOM TOUKH.

) AOGCOMIOTHO TBEPAOE TEIO. Bu6morexa LIOK
PaBHOBecue TBEpIOTO TENA C )
3AKPEIIEHHOIT 0CHIO BPALLICHILA, https://m.edsoo.ru/ff0afe36
MowmeHT cuisl. LeHTp TsxecTn
PaBHOBECHE MaTeprabHON TOUKHU.
AGCOMOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHON OCBIO BPAILICHHUS.
MowmeHT cuisl. LleHTp TsxecTH

28 Pemenne 3aga4 mo teme "MoMeHT bu6mmoreka [JOK
cunel. Llentp tsoxectn" https://m.edsoo.ru/ff0b02b4
IloaroroBka K KOHTPOJIBLHON paboTe

29 10 TEME "MexaHHqTSCKoe JIBI/IIzKeHI/Ie. bubmorexa HOK
BaammonciicTsie Tex" https://m.edsoo.ru/ff0b0408
KonTponbhas paborta o Teme

30 "MG;I;HI/I'-IGCK(I))e JIBHJKCHUE. bubmorexa HOK

Bzaumonetictue ten"

https://m.edsoo.ru/ff0b06ec



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

Nmnynec Tena. UMmynbsc cuisl.
3aKOH COXpaHEHUs UMITYJIbCA.

bubmuoreka [JOK

31 VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICIICTBHE
39 Pemmenue 3agad mo reMme "3akoH bu6mmorexa [IOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKECHME B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa 1 MOIIIHOCTb bubmorexa OK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSKECTH, CHITBI bubmuoreka [JOK
YIIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenne padOTHI CHIIBI TPEHUSI
IIPU PAaBHOMEPHOM JIBUKCHHH TeJa
M0 TOPU3OHTAIIBHOM MTOBEPXHOCTH
37 CBs13b SHEpruM U paboTHI.
[TorenmmanpHas HEPTUs
38 Kunernueckas sneprus. Teopema o bubmmoreka [IOK
KUHETUYECKOU SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B
MEXaHHKe
JlabopaTtopHas padota «3yuenue bubnuotexa [{OK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHoE IBUKEHHUE U €TO bu6mmoreka [JOK
XapaKTEePUCTHKU https://m.edsoo.ru/ff0b1858
42 3aTyxatomiue KojeOaHusl. bubnuotexa [{OK

BriHyxieHHbIe KOJeOaHus.

https://m.edsoo.ru/ff0b20f0



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

Pe3onanc

43

MareMaTH4ecKuil U NPyKUHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MacChl Tpy3an

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

45

[IpeBpalenue 3Heprun npu
MEXaHUYECKUX KOJeOaHUsIX

46

JlaGopaTopHnas pabota
«Onpez[eneHI/Ie YaCTOThI U ICPUOIa
KOJICOAHUH TPY>KUHHOTO MasTHUKA

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

47

JlaGopatopHas pabota «IIpoBepka
HE3aBHCUMOCTH IIepHoIa KoJaeOaHni
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

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

48

Mexaunueckue BoaHbL. CBOMCTBA
MeXaHU4eCcKuX BoJIH. [IpogosibHbIE 1
MOTEPEYHBIE BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHuueckne
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJIHBI"

50

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC



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

VYpoxk-koudepenmus "YapTpa3ByK U

bu6mmorexa [IOK

53
uH(]pa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe
bubmuoreka [JOK
54 1o TemMe "3aKOHbI COXpaHEHUSI.
https://m.edsoo.ru/ff0b25f0
Mexanuueckue KoneGaHusi U BOJHBI"
KontponsHas pabota 1o teme
95 "3aKOHBI COXpaHEHUS.
Mexannueckue KoneOaHusi ¥ BOJHBI"
56 DJIEKTPOMArHUuTHOE MOJIe. bubmuorexa [IOK
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJH
Ypok-konpepenrus "llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubmuorexa [IOK
Hcnosp30BaHue 3JEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /ISl COTOBOM CBSI3H"
VYpoxk-uccienosanue "N3yuenue BuGmorexa LIOK
HOJTHOTEK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
HOMOIEH0 MOGHITEHOO Teedora” https://m.edsoo.ru/ffOb2c6c
Pemenue 3agau Ha onpeneseHue
60 YaCTOTHI U JJTHHBI
ANEKTPOMArHUTHOUW BOJTHBI
DneKTpoMarHuTHasl MPUPOa CBETA. BuG LIOK
noIMoTeKA
61 CkopocTb cBeTa. BonHoBbIe
P https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrouynuku ceera. I[Ipsamonuneinoe
bubnuoreka [IOK
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS 1
Contita u Jyssr https://m.edsoo.ru/ff0b3658
63 3aKOH OTpa)XEHMsI CBETA. 3epKaa. bub6nuorexa [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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

Pemenue 3aga4y Ha TpUMEHEHUE
3aKOHA OTPAXKEHMsI CBETA

https://m.edsoo.ru/ff0b38c4

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH

bubmmoreka [JOK

64 IpeIOMIIEHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBeTa. lcronap30BaHue MOJTHOTO bubmmoreka [JOK
BHYTPEHHETO OTPaKECHHS B https://m.edsoo.ru/ffOb3c5¢c
ONTUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 IPEJIOMIICHHUS] CBETOBOTO JIy4a OT
yrIJla NajieHusl Ha TpaHulie "BO3yX-
crekno""
Ypok-koH(pepeHus
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzbl. OnTHYecKas Cuila JUH3bI https://m.eds0o.ru/ffOb3f2c
69 [MocTpoenne n300pakeHUH B IMH3aX Bubmiorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGopaTopHnasi pabota
"Onpenenenue GOKyCHOTO bubnuotexa [{OK
70 .
PACCTOSIHUS U ONITUYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
coOuparoreit TuH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubmuorexa [{OK

JMH30BBIE TPUOOPHI"

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b38c4
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

I'ma3 xkak onTuyeckas cucTeMa.

bu6mmorexa [IOK

7 3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JledexTo
3penus. Kak coxpanuthb 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKT.
74 Omnertel HetoToHa. Crioxenue bubmmoreka [JOK
CIEKTPAJIbHBIX BETOB. [lucnepcust https://m.edsoo.ru/ffOcOf4c
CBETa
JlabopaTopHnasi pabota "OIMBITHI 11O
a3JI0’KEHUIO OEJIOro CBETa B CIIEKT
75 i BOCIIPUSITHIO LIBETA MPEIMETOB P bubmorexa HOK
https://m.edsoo.ru/ffOcOe2a
IIpU UX HAOJIOACHUN Yepes
1IBETOBbIC (GUILTPHI"
VYpok-npaktukym "BoiaHoBbIE
76 CBOWCTBA CBETA: JAUCTICPCHSI,
uHTepdepeHys u audpaxaus”
77 OmnbiThl Pesepdopaa u nnanerapHast bu6nuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynater bopa. Moaens atoma
bopa
Hcmyckanue ¥ MOTIONIEHUE CBETa
79 aTi)l\Z:M. KBZHTL: HI(/)IEleeﬁqaeTrcﬂee Bubmorexa LIOK
https://m.edsoo.ru/ffOc144c
CIEKTPBI
80 Ypok-npaktukym "HaGnronenue bubmmoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa OK
https://m.edso0.ru/ff0c1672
82 CrpoeHue aTOMHOTO sipa. bubnnorexa [JOK



https://m.edsoo.ru/ff0b4684
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

Hyknonnas Mogens

https://m.edsoo.ru/ff0c18ac

83 PanuoaxkTuBHBIE IPEBpALLICHMUS. bubmmorexa [IOK
N3oTormbt https://m.edsoo.ru/ffOclal4

84 Pemenue 3amau o reme: bu6mmoreka [JOK
"ParioaKTHBHBIC MTPEeBpaIIeHus" https://m.edsoo.ru/ff0clb4a

85 [lepuon nomypacnana
Ypok-koH(pepeHIUs

86 "PF;.,Z[I/IoaK”l(“ll)/IBI:I)-IBI: U3IIy4eHUS B bubmorera [IOK

| https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEAUITUHE, TEXHUKE
SnepHble peakiuy. 3aKOHbI
87 C(?XI?&HCHE;I 331;)$II[OBOFO " Bubmiorexa LIOK
https://m.edsoo.ru/ff0c1c58
MAacCOBOI'0 YHCEII

88 DHeprus CBSI3U aTOMHBIX SAJIEP. bubmuorexa [{OK
CBsI3b MacChl U SHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau mo reme "Anepusie
peakuun"

90 Peakuuu cunTtes3a u neneHus saep. bu6mmoreka [JOK
Hctounnku sueprun CostHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-konpepentus "SAnepHas

91 sHepreTuka. Jlencreus
paJIMOaKTUBHBIX U3TyYEHUH Ha
JKBBIE OPTraHU3MBI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DJIeKTPOMarHuTHOE MOJIE. bubmmoreka [JOK

92
DNEeKTPOMAarHUTHBIE BOJHBIL. https://m.edsoo.ru/ff0c223e
KBanToBbie sBneHUS"

93 Kontponbnas padota o reme

"DEeKTPOMAarHUTHOE TOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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

DIIeKTPOMArHUTHBIE BOJTHBI.
KsanroBsie sBiaeaus"

[ToBTOpenue, o6odIICHNE.

bubmuoreka [JOK

94 Jlab 0
| ADOPATOPHBIE pd Onf HOKYPEY https://m.edsoo.ru/ff0c245a
B3aumoneiicTBue Ten
o H;BTGOPGHI/IG, I(()a%fcme;me. Pe;:e:ne BuGorexa LIOK
YETHBIX U KAYECTBEHHBIX q
P | f[ https://m.edso0.ru/ff0c2572
no Teme "TernnoBbie mporecchl
[ToBTOpenue, o600menue. Pemenne
96 pacUETHBIX U KQYECTBEHHBIX 3a7a4 bubnuotexa [{OK
o teme "KITJ] TermnoBeix https://m.edso0.ru/ff0c2a22
nBurareien”
7| pacacomant n ascorsonma sanms biGiorera LIOK
P , 8 https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycranoBok"
I1 600 .
8 | laSopatopiie patorst o kype biunorera LIOK
| PaTOPHKIE P | ypey https://m.edsoo.ru/ff0c2c52
CBeTOoBbIC ABJICHUSA
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MPOBEPSEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTarta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pasinyaTth ABJCHHUA IO OINHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/ILIGCKOC SABJICHUC

1.3

pacro3HaBaTh TIPOSIBIICHHUEC W3YyYCHHBIX (HU3MUSCKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (PU3NYECKHE SIBICHUS B TPUPOJE,
IIPH 3TOM TIEPEBOJUTH MPAKTUYCCKYIO 3a7a4y B YUEOHYIO, BBIACIIATH
CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (U3NUYSCKUX SBICHUN

1.4

ONHKCHIBATh HW3YyYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHe BEIMYMHBI, NPU ONUCAHUU IPABUIBHO
TPaKTOBAaTh (PU3NYECKUH CMBICI HCMONb3YyeMbIX BEJIMYMH, UX
0003HauCHUS U €AUHUIB (PU3MYECKUX BEITMUNH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (HU3MUYECKYI0 BEJIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpadUKHd  H3YYEHHBIX  3aBHCUMOCTEH
bu3n4eCKUX BETUYNH

1.5

XapaKTCPHU30BaTh CBOMCTBA TECII, (1)I/ISI/I‘I€CKI/I€ SABJICHHUA W IIPOLECCHI,
HUCIOJIB3YySA HU3YYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3allMChlBaTb €0 MAaTCMaTH4YCCKOC
BbIPAXXCHUC

1.6

OO0BSACHATh (U3UYECKUE SIBJICHMSI, IIPOLIECCHl U CBOMCTBA TE€J, B TOM
yhclle M B KOHTEKCTE CHUTyaluil MpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICJCTBEHHBIE CBSI3U, CTPOUTH
oOBbsicHeHHe u3 1 — 2 JorM4yeckux MmaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH

1.7

pemare pacy€THblE 3a7aud B 1 — 2 AeicTBUSA, UCIOIB3YS 3aKOHBI U
(bopMyIIbl, CBS3bIBaIONINE (PU3NUECKHE BEIUYMHBI: HA OCHOBE aHAJIN3a
yCIOBUS 3aJauyd  3alUCBIBATh KPAaTKOE YCIIOBUE, IOJCTaBIATh
¢buznyeckre BeIUYUHBI B (POPMYJIIBI U IPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIC JIJIsl PEIICHUs 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOTYYSHHOH (pU3HUeCcKOl BEIMUUHBI

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU HMOMOILU
(GU3M4YeCKUX METOJOB, B ONHCAHWU HCCIEJOBAaHUS  BBLACIATH
poBepsieMOe  MpEeANojokKeHue  (TUHores’y),  pa3iuyarb U




WHTEPIPETHPOBATh TOJYYCHHBIA PE3yJIbTaT, HAXOJIWUTh OIIUOKH B
XOJI€ OTIBITA, JIEJIATh BHIBOJIBI 10 €r0 pe3yJibTaTaM

1.9

OPOBOJUTH OMNBITBI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
busznyeckux  CBOMCTB  Ten:  (opMmynHpoBaTh  IpOBEpsieMbIe
MPENIOJIOKEHNUs, coOUpaTh  YCTAHOBKY M3  IPEIJIOKEHHOTO
000pyA0BaHMUs, 3aMUCHIBATh XOJ1 ONbITa U (POPMYIHUPOBATH BHIBOIBI

1.10

BBITIOJIHATE HNPSAMBIC U3MEPCHUA C HUCHOJB30BAHUEM aHAJIOIOBBIX U
UG POBBIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM
3aJTaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCIEIOBAHWE  3aBUCUMOCTH  OJHOH  (DU3HYECKOH
BEJIMYUHBl OT JPYroll C UCIOJB30BAHUEM MPAMBIX HW3MEPECHMUIA,
y4acTBOBaTh B IUIAHUPOBAHWU Y4E€OHOTO HCCIIEIOBAaHHUSA, COOMpPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHHUS, CIEAYs NPEIJI0KEHHOMY IUIaHY,
(GuKCUpoBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCUMOCTH (U3NYECKHUX
BEJIMYMH B BHJIE€ NMPEJIOKEHHBIX TaOINIl U TPAPUKOB, 1€TaTh BbIBObI
I10 pe3yJIbTaTaM UCCIENOBaHUSA

1.12

MPOBOJNTH KOCBEHHBIE H3MEpEHUs (PU3NUYECKUX BEIUYHH, CIEYS
MPEJIOKEHHOW MHCTPYKUMU: TPU BBIMOJIHEHUH U3MEpPEHUl codupaTh
OKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIUHCIATH 3HAYCHHE HCKOMOM
BEJTMYMHBI

1.13

coOmofaTh TMpaBWiIa TEXHWKH Oe3omacHocTH Tipu  paboTe ¢
1ab0paTOpHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )lefICTBPIﬂ HpI/I60pOB u TEXHNYCCKUX
YCTPOMCTB, XapaKTepPU30BATh MPUHUMUIIBI JEHCTBUS HW3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX ONHCAHUA,
UCTIONB3Yysl 3HAHWS O CBOMCTBaX (DU3MUYECKUX  SIBICHUH U
HEe0OXoauMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOIUTH TMPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO MCIIOIH30BaHMs (PU3HMUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU g obOecriedeHusi 0O€30MacHOCTH Tpu  oOpaiieHuud ¢
npudOpaMH M TEXHHYECKUMH YCTPONCTBaMU, COXPAaHCHHUS 3I0POBbS U
COOJTFOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYIKaIOIIeH cpeie

1.16

OCYILIECTBIIATH OTOOP MCTOUYHUKOB MH(popManuu B ceTd VHTEepHET B
COOTBETCTBUM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUNH W MyTEM CpaBHEHMs PA3IMYHBIX HCTOUYHUKOB
BBIJIENATE MH(DOPMALMIO, KOTOpas SBISETCS NPOTHUBOPEUMBON HIU
MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/1aHui
HAYYHONOIYJISIPDHYIO ~ JIUTEepaTrypy  (usuueckoro  cojepikaHus,
CIpaBOYHBIE MaTepuanbl, pecypchl cetu VIHTepHeT, BlaaeTh
npuémMamMu KOHCIIEKTUPOBAaHMS TE€KCTa, IpeoOpa3oBaHus HHPOpMaLUU
13 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO




1.18

CO3/1aBaTh COOCTBEHHBIE KPaTKWE MMCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB WHPOpMAIMK (PUHUECKOTO
CoJIepKaHUs, B TOM YHCIIE MyOJIWYHO JIeNaTh KPaTKUe COOOIICHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX UCCIENOBaHUM, MpPU ITOM
IrPaMOTHO HCHOJb30BaTh HM3yUCHHBIM MOHATUHHBIA ammapar Kypca
(bU3UKH, COMPOBOKAATH BRICTYIIICHUE TIPE3EHTAIIUCH

1.19

IPY BBHIIOJHEHUH Y4€OHBIX TPOEKTOB M UCCIICOBAHUI pacipenensiTh
00513aHHOCTH B IPyIIe B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/la4aMH,
CICAUTH 3a BBIIIOJIHEHUEM IUIAHA IEUCTBHUM, AJEKBATHO OLICHUBATH
COOCTBEHHBIM BKJIQJ] B JEATENHOCTb TIpPYMIbI, BBICTPAaWBaTh
KOMMYHHKaTUBHOE B3aUMO/ICICTBHE, YUHTHIBAS MHEHHE
OKPY’KarOIIMX

8 KVIACC

Kon
MPOBEPSIEMOT 0
pe3yJbTarTa

IIpoBepsiemble IpeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJB30BaTh IOHATHA

1.2

pa3jindaTth SABJCHUA MO OINHCAHHUIO UX XaPAKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (I)I/ISI/ILIGCKoe SBJICHHC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3UUYECKUX SBICHUH B
OKpYXaroIleM MHUpE, B TOM 4Hciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTUUECKYIO 3aJady B YUEOHYIO, BBLIACIATH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3MUECKUX SBICHUN

1.4

ONUCHIBATh W3y4YCHHBIC CBOWCTBA Tel M (HU3MUYECKHUE SBICHHS,
UCTIONB3Yysl (U3MYECKHE BEIHYWHBI, TPH OMUCAHUW TPABUIBHO
TPaKTOBaTh  (U3WYECKHA  CMBICI  HCHOJB3YyEMBIX  BEJIMYMH,
0003HauEHUS ¥ €AUHUIIB! (PU3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (HU3MUECKYI0 BEIMYMHY C JPYTUMH
BCJIMYMHAMYU,  CTPOUTH  TpaduKM  W3YyYEHHBIX  3aBUCHMOCTEH
(GUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [aBaTh CJIOBECHYIO
GopMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

O00BSCHATH (PM3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIIATh IPUYMHHO-CJICJICTBEHHBIC CBS3U, CTPOUTH O0BsICHEHHE U3 |
— 2 JOTHYECKHX IIaroB ¢ mMoMomiplo 1 — 2 W3y4eHHBIX CBOWCTBA
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH




1.7

pemarb pacu€THbie 3a7a4u B 2 — 3 JIEMCTBHUS, UCIOJIb3YSl 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIONTNE (DU3NUECKUE BEIIMUMHBI: HA OCHOBE aHAIIN3a
YCJOBHS 3a/1a4y 3aIlMChIBATh KPATKOE YCIIOBUE, BBIBIATH HEAOCTATOK
JAHHBIX JJI1 pelIeHHs] 3a7add, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTH Pacdy€Tbl U CPAaBHUBATH
MOJIydeHHOE 3HaueHHWEe (U3UYECKOW BEJIMYMHBI C HW3BECTHBIMU
JIAHHBIMU

1.8

pacrno3HaBaTb Hp06JICMBI, KOTOPBIC MOXHO PpCHIUThL MNpU IMOMOIIU
(1)I/IBI/I‘I€CKI/IX METOHOB, UCIIOJIb3YyS OIMMCAHUC UCCIICAOBAaHNs, BBIACIIATH
IMPOBEPACMOC MPCAIOIOKCHUC, OLCHUBATH IPABUIIBHOCTH ITOPAJKaA
MMPOBCACHUA NUCCIICAOBAHNA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OMNBITBI IO HAOMIOACHUIO (PU3MUCCKUX SIBICHUH WU
¢u3nyeckux  CBOMCTB  Tel:  (OpMyIMpoBaTh  IpOBEpsSEMbIe
OpPEANoioKEeHNsl, CcoOupaTh  YCTAaHOBKY M3  NPEAJIOKEHHOIO
000pyA0BaHUs, OIIMCHIBAThH X0/ ONbITA U (POPMYIHUPOBATH BHIBOBI

1.10

BBIIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIB30BAHUEM aHAJIOIOBBIX
npuOOPOB U AATYMKOB (PU3UYECKUX BEIUUYMH, CPABHUBAThH PE3YJILTAThI
U3MEpEeHUil ¢ y4€TOM 3aJaHHOI a0CONIOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  WCCJEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEJIIMYMHBI OT JIPYrOMl C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
TUTAHUPOBATh HCCIIEIOBAaHKUE, COOMpATh YCTAHOBKY U BBIMOJHATH
U3MEpEeHUus, CleAys MNpeAJIOKeHHOMY  TMJaHy, (pUKCHUpOBaTh
pe3yABTATHI MOTYYEHHON 3aBUCUMOCTH B BHUE TAOJUIl U TpadHKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIIETOBAHMS

1.12

MMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH:
I[JIaHUPOBATb U3MCPCHUA, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAHOBKY,
cienys Hpe,I[HO)KCHHOﬁ HHCTPYKIIMK, W BbIYUCIIAATH 3HAYCHUC
BCJIIMYHUHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa MX OIMCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaxX (U3MYECKUX SBICHMM U HEO0OXOJIUMBbIe
¢du3nUeckre 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I 0 CX€MaM U CXCMATHUYHBIM PUCYHKaM, COCTaBJISATh CXCMBbIL
SJICKTPHUICCKUX merei ¢ IMOCJICOOBATCIIBHBIM W MIapaUICIIBHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinydas YCJIOBHBIC 0003HaYCHUS
9JICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

NPUBOANTh TPHUMEPHl (HAXOAUTh HWH(OpPMAIUIO O MpUMEpax)
MPaKTUYECKOTO UCTIOIh30BaHUS (PU3MUYCCKUX 3HAHUH B TTOBCEAHEBHOMN
KHU3HH Uil oOecriedeHusi O€30macHOCTH MpH  OoOpamieHun ¢




npuOopaMy M TEXHUYECKUMHU YCTPOICTBAMU, COXPAaHEHUS 310pOBbS U
cOOJII0ICHUS] HOPM 3KOJIOIMUECKOIo MOBE/ICHUS B OKpYXKarollel cpene

1.17

OCYILECTBIIATH MOUCK MH(POpMaLN (PU3NIECKOTO COEPIKAHUSI B CETH
HHuTepHET, Ha OCHOBE HMEIOIUXCA 3HAHUW M IIyTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLICNATh HH(OpPMAINIO, KOTOpas
ABIIIETCS TPOTUBOPEUMBON MIIH MOKET OBITH HETOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBIOJHEHUM Y4YEOHBIX 3aJaHUi  HAy4yHO-
HOMYJISIPHYIO JINTEPATypy (PU3UYECKOrO COJEpXaHMsA, CIPAaBOYHBIC
MaTepuansl, pecypcsl cetd MHTepHeTr; Bnaxers  mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co3/7aBaTh COOCTBEHHBIC MMICHMEHHBIC U KPATKUE YCTHBIE COOOIICHMS,
00001mas WHPOPMAIMIO M3 HECKOJIbKHX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUs, B TOM 4YHCIE MYOJIUYHO TPEJICTABIATH PE3YJIbTaThI
MPOSKTHON WJIM HWCCICIOBATEIIbCKOW JIEITETbHOCTH, TMPU OTOM
rPaMOTHO HCIIOJIb30BaTh H3YUYEHHBINM ITOHATUHHBIM amnmapar Kypca
(bu3HKH, COMPOBOKAATH BHICTYIIJICHHE MPE3EHTAIUEH

1.20

IIPYU BBIIIOJHEHUH Y4€OHBIX MPOEKTOB M MCCIEAOBAHUN (U3UUECKUX
MIPOLIECCOB pacpeesaTh 0053aHHOCTU B IPyIIe B COOTBETCTBHH C
MOCTaBJICHHBIMU  3aJla4aMH, CJCAWTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUM UM  KOPPEKTUpPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKIIaJ] B JESATEIBHOCTh TPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBHE,  TIPOSIBISII ~ TOTOBHOCTH
paspemaTth KOH()IUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOCHNUS] OCHOBHOMM
00pa30oBaTeILHON MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pasindaTtb ABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (I)I/I3I/ILIGCKOC SABJICHUC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUH B
OKpYXaroIleM MUpe, B TOM 4uciie GU3NYEeCKue SIBICHUS B MPHUPOJE,
MIPU 3TOM TEPEBOAUTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBIIETATH
CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKH) QU3NUISCKUX SBICHUN

1.4

ONHKCHIBATh HW3YyYEHHBIC CBOMCTBA Teln M (PU3UUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHe BEJIMYMHBI, NPU ONUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3MYECKHMH  CMBICI  HCIOJB3YEMbBIX  BEJIMYMH,
0003HaueHUS ¥ €AUHUIBI (PU3MYECKUX BEITMYNH, HAXOIUTH (OPMYIIHI,




CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIHYHHY C JAPYTUMH
BEIMYMHAMH, CTPOMTh TpadUKHd  H3YYEHHBIX  3aBHCHMOCTEH
(bU3HYECKUX BEIUINH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS M IPOILECCHI,
WCIIONIb3ySl W3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTh CIIOBECHYO
GopMyJIMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4eCKoe
BBIPAKEHHE

1.6

OO0BSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHTyalllil IPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITH TTPHYMHHO-CJICICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JOTMYECKMX INaroB C TMOMOILIbI0 2 — 3 W3yYeHHBIX CBOMCTBa
bu3nUecKux SABICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemate pacué€THble 3afadd (omMparoluecss Ha cucTemy u3 2 — 3
YpaBHEHUI), HCMONb3Yys] 3aKOHbI U  (OPMYJIbI, CBSI3bIBAIOLINE
¢usznyeckne BENWYMHBI: Ha OCHOBE aHalu3a YCJIOBMS 3a7adu
3allUChIBaTh KPATKOE YCJOBHUE, BBISABISATH HEIOCTAIOIIME WIIU
M30BITOYHBIE JaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOUMBIE
JUTSL peIlleHus, MPOBOAUTH PACUEThl M OICHUBATh PEATUCTHUYHOCTD
MOJTyYEHHOT0 3HAaYeHUs (PU3HUECKON BEITMUMHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MpPU MOMOIIU
(U3NUECKUX METOJIOB, MCIIONB3Ys OMMCAHUE WCCIICAOBAHMS, BBIICIATH
MpOBEpSIEMOE TMPENON0KEHNE, OLIEHUBATh TMPABUILHOCTH MOPSAKA
MPOBEACHHUS HCCIIEOBAaHUs, JeNaTh BBIBOJBL, HWHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOACHNUN U OITBITOB

1.9

OPOBOJUTH OMNBITBI IO HAOMIOACHUIO (PU3MUCCKUX SIBICHUH WU
(¢u3nYeCKUX CBOMCTB TeNl: CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3
U30BITOYHOrO Habopa 00OpyIOBaHMSA, ONUCHIBATH XOJ OIBITA M €ro
pe3ynbTaThl, (POPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJUTH TMpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
onpeneisisl CpelHee 3HAuYeHUE H3MepsAeMOM BelIWYMHBI ((POKycHOE
paccTosiHMe coOuparomiei JMH3bI), 000CHOBBIBATH BHIOOp crocoba
HU3MEpeHHs (M3MEPUTEIHHOTO PUOopa)

1.11

MPOBOMTH HCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IIPSIMBIX HM3MEPEHUN: IUIAaHMPOBAaTh HCCIIEOBaHUE,
CaMOCTOATENIbHO COOHMpaTh YCTaHOBKY, (DUKCHUPOBATh PpPE3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTH (U3NYECKHUX BEJIWYMH B BUAE TaOJIMIHU
rpaduKoB, Ie1aTh BEIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOJAWTH  KOCBEHHBIC  HM3MEpPCHHS  (PU3UYCCKUX  BEIWYHH:
TUTAHUPOBATh U3MEPEHHsI, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATH M3MEPEHHUs, CleAys MNPeIOKeHHOW HWHCTPYKLIHH,
BBIUMCIIATh 3HAYEHUE BEJIIMYMHBI M AaHAJIM3UPOBATh IOJyYCHHBIC
pEe3yJIbTaThl C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI




1.13

coOmofaTh TMpaBWiIa TEXHUKU Oe3omacHOCTH mpu  paboTe ¢
71ab0paTOpHBIM 000pYyI0BAaHUEM

1.14

pa3jindaTb OCHOBHBIC TIPHU3HAKHW HU3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOJETICH:
MaT€purajibHas TOYKa, a0COJIFOTHO TBépI[OC TEJI0, TOYECYHBIM MCTOUYHUK
CBC€TaA, JIy4d, TOHKasd JIMH3a4, IJIaHETapHad MOJCJIb aToOMa, HYKJIOHHas
MOZCJIbL aTOMHOI'O gapa

1.15

XapaKkTepU30BaTh MPUHLIUIBI JEHCTBHS HW3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIOJIb3Ys
3HAHUS O CBOMCTBaX (U3MYECKHUX SABJICHHMH W HEOOXOaUMbIE
¢buznyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX
TEXHUYECKHUX YCTPONCTB, U3MEPUTEIIBHBIX npubopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB NPHU PELICHUH Y4eOHO-NPaKTHUECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl TOCTPOEHUsI N300pakeHUH B MJIOCKOM
3epKajie ¥ coOMparoleil TuH3e

1.17

OPUBOJUTH TMPUMEPHl (HAXOIUTh HWHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO MCIIONb30BaHMsI (PU3MUECKUX 3HAHUHN B MIOBCETHEBHOM
KU3HM 1A oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu C
nprOOpaMH M TEXHUICCKUMHU YCTPONUCTBAMH, COXPAHEHUS 3I0POBbS U
COOIOZICHHSI HOPM KOJIOTMYECKOT0 MTOBEICHUS B OKPYXKAIOIICH cpeie

1.18

OCYIIECTBIIATh MOUCK HHPOpMAIK GU3HMUECKOTO COACPKAHUS B CETU
WuTepHer, camocTosTeNbHO (GOPMYyNIHUpYys TOUCKOBBIA  3ampoc,
HAaXOAUTh IyTH  OMNpENeJeHUS  JOCTOBEPHOCTH  IOJYyUYEHHOM
nH(OpMaAllMM HAa OCHOBE HMMEIONIMXCS 3HAHWK W JIOMOJIHUTEIBHBIX
HMCTOYHHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBIMOJIHEHUHM YYEOHBIX 33JaHU  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (QHU3NYECKOro COJAEpIKaHUs, CIPABOUHBIE
Marepuaibl, pecypcbl cethu HMHTepHeT, BiIaAeTh NOpUEMaAMHU
KOHCTICKTUPOBaHUS TEKCTa, MpeoOpa3oBaHuss WHPOPMAITUU U3 OHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co37aBaThb COOCTBEHHBbIE IHUCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBEe HH(GOpPMAllUU M3 HECKOJbKUX HCTOYHHKOB (PUINYECKOTO
coJlepKaHus, MyOJIMYHO NPEACTaBISATh PE3YyJbTaThl MPOEKTHOW WU
UCCIIEIOBATEIbCKOM  JAESITENBbHOCTH, TpU  3TOM  I'PaMOTHO
MCII0JIb30BaTh N3YUYEHHBIN MOHATUIHBIN annapaT U3y4aeMoro paszaena
GuU3MKM U CONMPOBOXKIATh BBHICTYIUICHHE Ipe3eHTaluel ¢ Yy4EToM
0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB

1.21

IpY BBIOJHEHUN Y4YEOHBIX MPOEKTOB U MCCIEIOBAHMNA (U3NUECKUX
MPOIIECCOB paclpeesITh 005S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJIEHHBIMM 3aJayaMH, CJIEIWTh 3a BBINOJHEHHEM ILIaHA
JNEUCTBUMA W KOPPEKTHPOBaTh  €ro, aJeKBaTHO  OILICHUBATH
CO6CTB€HHI>II>1 BKJIaQ B NCATCIIBHOCTD rpyrmbl, BI)ICTpaI/IBaTI)
KOMMYHI/IKaTI/IBHOG B3aI/IMOII€I\/JICTBI/IC, HpOSIBJISISI TOTOBHOCTH




paspemaTth KOH()IUKTHI




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

7 KJIACC

Kon
pa3aeia

Kon

JEMEHTA

IIpoBepsiemble 31eMeHTBI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIEIO MHUPA

11

®uzuka — Hayka O mnOpupoje. SBIeHUS TPUPOIBI.
dusnueckue SIBJICHUSA . MEXaHUYECCKUC, TCIIJIOBBIC,
SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBLIC

1.2

Ousznueckue BeNMUMHBL  M3MepeHHe  (U3NYECKHUX
BemMunH.  Pusmueckue  npubopsl.  IlorpemHocts
n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHMI]

1.3

EcTecTBeHHOHayuYHBI METOJ| MO3HaHUA: HAOIIOJCHUE,
IIOCTAHOBKAa HAY4YHOI'O BOIIPOCA, BBIABHIKEHUE TUIIOTE3,
HKCHEPUMEHT IO TMPOBEpPKE THIOTE3, OOBICHEHUE
Ha0JII01aeMOro sIBJICHUS

14

Ornucanmne GU3NICCKUX SIBIICHUHN C ITOMOIIBIO0 MOJIEIICH

1.5

[TpakTrueckue padOTHI:

###Par#t#13mepenne paccTosHUM.
#H##Par###l3mepenue 00bEMa KUIAKOCTH M TBEPAOTO
Tena.

#H#Par###0OnpeneneHue pa3MepoB MabIX TEll.
#H#Par###l13mepenue  TemrepaTypbl TpU  [TOMOIIH
JKUJKOCTHOTO TEPMOMETpA U IaTYHKA TeMIIepaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

2.1

###Par#H#CTpoeHe BeleCTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmbITBI,  JOKa3bIBAIOUIME  JIHCKPETHOE
CTPOEHHE BEILECTBA

2.2

H#HH#Par### ] pmxenne YacTHIl  BEIECTBA. CBs3b
CKOPOCTH  JBW)KCHHS  YacTUI[ C  TEMIEPaTypoi.
BpoyHoBckoe nBmxenue, 1udQy3us

2.3

BzauMoaelicTBHE YacTUI] BEIIECTBA: TNPUTAKCHUC U
OTTAJIKNBaHHUC

2.4

#H##Par### ArperaTHpie COCTOSIHUSI BEIIECTBA: CTPOCHHE
ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.
B3auMocBsI3p MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5

Oco00EHHOCTH arperaTHbIX COCTOSIHUN BOJIBI




2.6

[TpakTrueckue paboTHI:

#H##Par###0O1enka [uaMeTpa aToMa METOJIOM PSAOB (C
ucnoib30BanueM ororpaduit).

#HA#HPar#H##0OnbITel 1O HAONIOIGHUIO  TEIUIOBOTO
paciupeHus ra3oB.

HAHPar#H#0NbITE 10 OOHAPYKEHUIO JEHCTBUS CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

JIBIDKEHME U B3AUMOJIEUCTBUE TEJI

3.1

MexaHuueckoe NIBIDKECHHUE. PaBHOMepHOE u
HEPAaBHOMEPHOE ABMKECHUE

3.2

#HH#Par###CropocTb. Cpenuss CKOPOCTh npu
HEPaBHOMEPHOM [BWXECHHMU. Pacué€r nmytu U BpeMeHH
JIBUKCHMUS

3.3

SBnenne uHepuuu. 3aKOH WHEpUMH. B3anmoneincTBue
TCJI KAaK HpI/I‘-II/IHa N3MCHCHUSL CKOpOCTI/I JOBUXXCHUA TECJI.
Macca kak Mepa HUHEPTHOCTH Teja

3.4

3.5

#H#Par### Inornocts BemiectBa. CBsI3b INIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B ¢IMHHIIC 00BEMA BEIIeCTBA

Cuta Kak XapakTEepPUCTHKA B3aUMOICHUCTBHS TeI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOILBIO TMHAMOMETPA

3.7

#H#Par###sIsnenne Taroreuus m cwia Tshkectu. Cuira
TSKECTH Ha JPYrux Iianerax. Bec tena. Hesecomocts

3.8

Cuna tpenus. TpeHue CKONBXKEHUS U TPEHHUE IOKOS.
Tpenue B npupoae U TEXHUKE

3.9

#HH##Par###Cnoxxenne Ccuil, HaMpaBJICHHBIX 10 OJHOU
IpsiMoi. PaBHOAEHCTBYIOIAS CHTI

3.10

[TpakTuyeckue paboOTHI:

OmnpezneneHre CKOPOCTH PAaBHOMEPHOTO  JIBMXKEHUS
(mapuka B OKHIKOCTH, MOJEIU  AJIEKTPUYECKOTO
aBToMOOMWIsE M Tak janee). OnpeneneHue cpeaHen
CKOpOCTH CKONBXEHHS Opycka WIM IIapuka IIo
HAKJIOHHOM  miockocTd. OrmpeneneHne  MIOTHOCTH
TBEPIIOTO Tela. OmbITHI, JEMOHCTPHPYIOIIUE
3aBUCUMOCTh pacTsDKeHus (nedopmanuu) MpyKUHBI OT
MPWIOKEHHON  Cwibl.  ONBITBL, JEMOHCTPUPYIOIINE
3aBUCHUMOCTL CUJIBI TPCHHA CKOJILKCHHA OT BECa TCJia U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

dusnuecKue sBICHUA B NPUPOJE: IIPUMEPHI ABHKCHHUSA C
pa3MYHBIMHA CKOPOCTSIMHM B KMBOW M HEXKMBOW IIPHUPOJIE,
JICCTBHUE CWIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

Texuuyeckue yCTpOﬁCTBaI AUHAMOMCTP, ITOAIIHUITHUKA




JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenue TBEpAoro Ttena. CrnocoObl yMEHBIIEHUS U
YBEJIMUEHUS 1aBIICHUS

4.2

JlaBnenue raza. 3aBUCHUMOCTb JJaBJICHUs Ta3a OT 00bEMa,
TEMIIEpaTypbl

4.3

Hepeﬂaqa JaBJICHHUA TBépl[I)IMI/I TCJI1aMH, XKUIKOCTAMH H
ra3zamu. 3akoH Ilackans. [IHeBMaTHYECKUE MAIITUHEI

4.4

3aBUCUMOCTh  JaBJICHHUSI JKUIKOCTH OT  TJIyOWHBI.
IMaapoctaTndeckuii mapagokc. CooOIIAIONINECS COCY/BI.
FI/II[paBJII/I'-IGCKI/Ie MEXAaHU3MBbI

4.5

Atmocdepa 3emin u atMochepHoe naBienue. [IpruunHb
CYILIIECTBOBaHMs BO3AYLIHOM 000704Yku 3emiu. OmnbIT
Toppuyemu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

W3mepenue armocdepHoro pasneHus. [Ipubopsl mns
U3MepeHus: aTMOC(HEPHOTO AaBICHUS

4.7

JleiicTBre KHMIKOCTM W raza Ha MHOTpyXKEHHOE B HHUX
Teno. BeiTamkuBaromas (apXxmMmenoBa) cuiaa. 3aKOH
Apxumena

4.8

IInaBanue ten. Bo3ayxormiaBanue

4.9

[IpakTuueckue pabOTHI:

Hccnegopanue 3aBHUCHMOCTH Beca Tela B BOAE OT
0o0béMa TOrpyKEHHOM B JKUJIKOCTb YacTH TeJja.
Ornpenenenne BHITATKUBAIONICH CUJIBI, IEUCTBYIONICH Ha
TEJO, TMOrpy>KEHHOE B JKUJKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIONIEH CUJIbI, JAEHCTBYIOLIEH
Ha TEJIO B JKUJIKOCTH, OT Macchbl Tena. OIBITHI,
JIEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAJIKUBAIOLLIECH
CHWJIBI, IEUCTBYIOIICH Ha TEJIO B JKUIKOCTH, OT 00BbEMa
MOTPYKEHHOW B KUIAKOCTh YaCTU TeJa U OT IIOTHOCTH
JKHIKOCTH. KoncTpynposanue apeomeTpa 2871
KOHCTPYUPOBAHME  JIOJAKA W  ONpeAeseHue  e€
IpPy30I0ABEMHOCTH

4.10

411

@dusznueckue  ABJIEHUS B NpPUPOAE:  BIHSHUE
aTMoc(epHOTro AaBICHUS HA )KUBOW OPraHn3M, ITaBaHHE
pBIO

TexHuueckue YCTpOWCTBA: COOOINAIOUIMECS COCYIHI,
YCTPOHCTBO BOAONPOBOJA, THAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,
apeoMerp

PABOTA, MOIIIHOCTDB, DOHEPTUA

5.1

Mexanuyeckast pabota




5.2 MexaHnyeckas MOIIIHOCTb
53 [IpocTble MeXaHM3MBI: pblyar, OJIOK, HaKJIOHHAs
' 1ockocTsk. [IpaBuino paBHOBecHs pplyara
5.4 [Tpumenenue mpaBuiia paBHOBECHS pblyara K 00Ky
«3010TO€  TpaBwiIo»  MexaHUKH.  KoadduumeHt
9.5 10JIE3HOTO NeNCTBUS MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [TorennmanbHas SHEPrUU Tella, MOJHATOro HaJl 3eMIEN
5.7 Kunetnueckas sneprus
58 ITonHass mexaHudeckass SHEprus. 3aKOH W3MEHEHHUS U
' COXpaHEHMsI MEXaHUYECKON IHEPIUU
[TpakTuyeckue paboOTHI:
###Par#H#Onpenenenue pabOThl CHUJIBI TPEHUS IIPU
5.9 PAaBHOMEPHOM [JBIKEHHM Tejla 10 TOPU30HTAIbHON
' NOBEpXHOCTU. [ccienoBanue yClOBHM PaBHOBECUS
ppiuara. M3mepenne KIIJI HakIOHHONW IJIOCKOCTH.
M3yuenne 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTUu
5.10 O®usnyeckue SBICHUS B MPUPOJE: pblYaru B Tele
' 4eJI0BEKa
TexHuueckne YCTpOMCTBA: pblyar, MOABWXXHBIM U
5.11 HETOABHKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMble 371€MEHTBI COAePKAHUSA
pasziena 3JIeMeHTa
TEIIJIOBBIE SABJIEHUA
OCHOBHBIE  TOJIOKEHUSI  MOJICKYJISIPHO-KMHETUYECKOM
6.1 TEOpUH CTPOEHMsI BellecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbITbl, NOATBEP)KAAIOIIME  OCHOBHBIE
TI0JIO’KEHUSI MOJIEKYJIIPHOKMHETUYECKOW TEOPUH
Mogenun  TBEPAOro, IJKMAKOIO U ra3zo00pa3HOro
6 6.2 coctosiHuil BemecTtBa. Kpucramnuuyeckue u amopdHbie
Tena
OOBsicHEHHE CBOWCTB Ia3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TIOJOXEHUH MOJIEKYISIPHOKUHETHYECKON
TEeOpuun
6.4 CmaunBaHUE U KalWUISIPHBIE SIBICHUS
6.5 TemoBoe paciIMpeHue U cxaTue




Temnepatypa. CBsi3b TEeMIEpaTypbl CO CKOPOCTBHIO

66 TETJIOBOTO JABUKEHUS YaCTHI]
6.7 Buytpennss sneprus. CriocoObl U3BMEHEHUs! BHYTPEHHEH
' SHEPruu: Terionepeaaya u CoBepIlIeHue padoThl
6.8 Buasl Temonepenadn: TETUIONPOBOIHOCTh, KOHBEKIIHS,
M3JIy4eHUE
6.9 KonuuectBo  TemnoTsl.  YaenbHass — TEMJIOEMKOCTh
' BellleCTBa
6.10 TeriooOMeH u TemIoBOoe paBHOBECHE. Y paBHEHUE
' TEIIOBOro GajaHca
6.11 [InaBneHue u OTBEpEBAHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenpHas TemioTa IiaBieHUs
[TapooOpazoBanne u  KoHAeHcamus.  VcmapeHnue.
6.12 Kunenue. VnaenbHas  Ttemnota  mapooOpa3oBaHUA.
' 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUSI OT aTMOC(HEPHOTO
JTaBJICHHUS
6.13 BiaxxHocTs Bo3yXxa
6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS
[Mpuammner  pabotel  TeruoBbix — apurareneit  KILJ]
6.15 TEIUIOBOTO JABHUTratess. TemsoBble ABUTATENH MU 3alllUTa
OKpYKarolieu cpebl
6.16 3aKOH COXpaHEHHUsI M MPEBPAICHUS SHEPTHH B TEIIJIOBBIX
' nporeccax
[IpakTudeckue pabOTHI:
H#HHHPar###0nbITEI 10  OOHAPY)KEHHUIO JICUCTBUS  CHII
MOJICKYJISIPHOTO TPUTSKEHUS.
H#H#HPar###ONbITBL  TI0  BBIPALIMBAHUIO  KPUCTAIIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HH#Par###OnbITEL 1O HAOMIOACHHIO  TETUIOBOTO
paciMpeHus ra3oB, )KUIKOCTEH U TBEPABIX Tell.
###Par###Onpenenenne TaBieHUs BO3AyXa B OalljioHe
HIpuIia.
6.17 #HHPar##H#OnbITbl, J1EMOHCTPHUPYIOLIUE 3aBUCUMOCTh

JaBJICHUSI BO3[yXa OT €ro o0béMa M HArpeBaHUs WIH
OXJTAXKICHHUSI.

###Par###1posepka runore3bl JUHEHHONW 3aBUCHMOCTH
JUIMHBI ~ CTOJIOMKA KHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

#H##Par#H#Habmonenne W3MEHEHUS BHYTpEHHEH
SHEPruu Tejla B pe3ysbTaTe TeIuionepenayu u padoTsl
BHEIIIHUX CHIIL.

###Par###lccnenoBanue SIBICHHUS TEIIOOOMEHa TMIpH




CMEIIMBAHUH XOJOJTHON U TOPSYEH BOJIBI.
#HH##Par#H##Onpenenenue KOJIMYECTBA TETUIOTHI,
MOJIy4eHHOTO BOJIOM MPH TEMJIOOOMEHE C HarpeThiM
METANTUYECKUM IIITUHAPOM.

#H##Par###Onpenenenue  yACIbHOW  TEIUIOEMKOCTH
BEIllECTBA.

#H##Par#H##lccnenoBanue npoiecca UCIapeHHUs.
###Par##OnpeneneHne  OTHOCUTENIBHOM — BJIAXKHOCTHU
BO3/yXa.

#H##Par#H##Onpenenenre yaenbHOM TETUIOTHI TIIaBICHUS
TbJIA.

6.18

Odusnveckue SBICHHUS B TMPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHE W KamWULIPHBIE SBICHUS B MPHPOJE,
KpUCTaJUTBI B TipUpoe, u3nyueHre ColHIa, 3aMep3aHne
BOJI0EMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KallMJULIPBI, I[PUMEPHI
UCIIOJIb30BAaHUsl KPUCTAJIJIOB, XUIKOCTHBIM TEPMOMETD,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpPBI, ICUXPOMETp, MapoBas TypOHHa,
JIBUTaTEeJIb BHYTPEHHETO CTOPaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexkTpusanusd Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCUMOCTB CHJIbI B3aUMOAEHUCTBHSI 3apSyKEHHBIX TEN OT
BEJIMUMHBI 3aPSJI0B M PACCTOSHUS MEKY TEJIAMH)
DnekTpuyeckoe nosie. Hanpsok€HHOCTD 3JIEKTPHYECKOTO
7.3 nosst. IIpuHIMO Cyneprno3uuyu 3JIEKTPUYECKUX TMOJeH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »snexTpuyeckux 3apsaoB. OJEeMEHTapHBIN
7.4 anextpuueckuid 3apsana. Ctpoenue aroma. [IpoBogHuku u
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHHUS IEKTPUUECKOTO 3apsa
76 ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS
' 3JEKTPUYECKOT0 TOKa. FICTOUHMKHN IOCTOSIHHOI'O TOKa
HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
KHUJKOCTAX U razax
78 Onexktpuyeckas 1enb. Cuna TOKa. OJNEKTPUUYECKOE
' HaInpsDKeHUE
79 CornpotuBienue MIPOBOJHUKA. VY nensHOE

COIIPOTUBJICHUC BCIICCTBA




7.10

3akon Oma 1151 yyacTka [enu

IlocnenoBaTenbpHOE n napajjicJIibHOC COCAMHCHUC

7.11
MIPOBOJIHUKOB
712 PaGora ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
' Jxoyns — Jlenna
713 DneKTpUYecKue Lenu U NOTPEOUTENH BJIEKTPUUECKOMN
' sHepruu B ObITY. KopoTKoe 3amMbikaHue
714 [TocTostHHble MarHuThl. B3anmopneicTBue NOCTOSHHBIX
' MarHuTOB
715 MarnutHoe mosnie. MarHutHOe TONe 3eMJId U €ro
' 3HAUCHHUE IS KU3HHU Ha 3eMiie
716 OmneiT Dpcrena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 2eKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHWTHOrO IOJS HA MPOBOAHUK C TOKOM.
717 DIEeKTpOABUTaTENb MOCTOSHHOIO TOKa. Mcmosib3oBaHue
' 3JIEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTe
718 Onbitel  @apages.  SIBineHue  3JIE€KTPOMarHUTHOMN
' unnykuuu. [Ipasuio Jlenna
DIIEKTpOreHepaTop. CrniocoOsr MOJTyYEHUS
7.19 IJICKTPUYECKON  DHEPrum. DJIEeKTPOCTAaHIIUKM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
OnbITh 110 HAOTIOACHHUIO STEKTPU3AIUHN TEJ UHIYKIUEH
Y TIPU CONPUKOCHOBEHHH.
HccnenoBanne JeHCTBHUS DIIEKTPUYECKOrO IIOJISI  HA
MIPOBOJIHUKYU U TUDJICKTPUKH.
COopka u mpoBepka pabOTBl AICKTPUUECKON 1T
MIOCTOSIHHOTO TOKa.
N3mepenue u peryinpoBaHue CUIIbl TOKA.
N3mepenue u peryinpoBaHue HAIIPSKEHUS.
790 HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepes3

PE3UCTOP, OT COMPOTHUBICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3ucTope.

OnebITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTh
ANEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHHUKA OT €ro
JUTHHBI, TIOMIA/IH MTOTICPEYHOT0 CEUCHUS U MaTepuaa.
[IpoBepka TmpaBWiIa CIOXKEHUS HAMNPSOHKCHUH TMPU
MOCJICIOBATEIbHOM ~ COCIMHEHHH JBYX PE3UCTOPOB.
[IpoBepka mpaBmiIa Al CHIIBI TOKA MPH MapauieIbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
AJIEKTPUUYECKOTO TOKa, WAYIIETO dYepe3 pPEe3HcTop.




Omnpenenenrie  MOIIHOCTM — JJEKTPUYECKOIO  TOKa,
BBIIEIISIEMOM Ha pe3uctope. MccmenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO Yepe3 JaMIOUKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KITJI Harpesarens. Mccnenosanue
MAarHWTHOTO B3aUMOJECHUCTBUSI ITOCTOSIHHBIX MAarHHTOB.
N3ydyeHre MarHuTHOroO MoJisi HOCTOSIHHBIX MArHUTOB MpPU
ux o0beaMHEeHWHM U pasneneHuu. HccnemoBanue
JENCTBUS JIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aMMOJECHCTBUS KaTyIIKK C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBleHHMs Toka B Karymke. M3ydeHue
JENCTBUSI MAarHUTHOTO MOJS HA MPOBOAHUK C TOKOM.

KoHncTpyupoBanue u U3y4EHUE paboThI
DJIEKTPOABUIATES. N3mepenue KIIJ
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHUIO ABJICHUA 3J'I€KTpOMaFHI/ITHOI>'I HHAYKIWHA:
HUCCIICOIOBAaHUC W3MEHEHHI 3HAYCHUSI H HaIpaBJICHUA
HHAYKIIMOHHOI'O TOKa

7.21

Ouzuueckue SBICHUS B NPUPOJE: IIEKTPUUYECKUE
SBICHUS B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpPTaHW3MOB, MarHUTHOE TI0JI€ 3eMIIH, Jpeid IMOIOCOB,
POJIb MAarHUTHOTO MOJIsL JJISI )KU3HU Ha 3emile, MOJISIPHOE
CUSTHUE

1.22

TexHuueckne yCTpOWCTBA: BJIEKTPOCKOI, aMIepMeETp,
BOJIBTMETp, PEOCTAT, CUETUHK DJICKTPHUUCCKON SHEPIHH,
ANEKTPOOCBETUTENbHBIE ~ TPUOOPHI,  HArpeBaTeIbHBIC
ANEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEITH, JJICKTPOMArHHUT, 3JICKTPOJBUTATENb
MTOCTOSTHHOTO TOKA, TeHEPATOP IMOCTOSHHOTO TOKa

9 KJIACC
Kon
Kon snementa [TpoBepsieMble 37I€MEHTHI COAEePIKAHUS
paszena
MEXAHUWYECKUE SIBJIEHU S
8.1 Mexanuyeckoe ABWKEHME. MarepuanbHas TOYKa.
Cucrema orcuéra
8 8.2 OTHOCHTENHHOCTh MEXaHHYECKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE IPAMOJIMHEHHOE IBH)KEHUE
8.4 ###Par###HepaBHOMepHOE TIPSIMOJIMHEHHOE JBHYKEHUE.

Cpeansiss ©  MrHOBEHHass CKOpPOCTb Tejla  IpHU




HCPaBHOMCPHOM ABUXXCHUUN

8.5 Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEWHOE
' NIBIDKEHUE
8.6 #H#Par###Cro0onHoe nanenue. OnelTe! [ anuines
###Par###PaBHoMepHOEe JBUKEHUE TIO OKPY>KHOCTH.
8.7 [lepron m uwactota oOpamienus. JIuHeHHas W yriioBas
ckopoctu. LleHTpocTpeMUTeNbHOE YCKOPEHNE
8.8 [TepBerii 3akoH HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpernii 3akoH HeroToHa
8.11 #HH#APar###] [puHuun cynepno3uuuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 H##HtPar#H##Cunia  TpeHHus: CUjIa TPEHUS CKOJBXEHHS,
' CUJIa TPEHHUS MTOKOS, IPYTHUE BUIBI TPEHUS
8.14 #H##Par###Cuna  TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs
8.15 Imwxkenne  traner  Bokpyr  Comuma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMocCTh 1 meperpy3ku
8.16 PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
' TEJO
8.17 ###Par###PaBHoBecue TBEPAOro TeNa C 3aKPEIUIEHHON
' 0CbI0 BpameHuss. MomeHT cuibl. LIeHTp Tsxectn
8.18 Nmmynee Tena. U3menenne umirynbca. IMImysibe cuib
8.19 3aK0H COXpaHEHHUs UMITYJIbCa
8.20 #HiHHPar#H#PeakTHBHOE TBUKCHHE
8.21 Mexanuueckasi paboTa 1 MOLTHOCTb
8.92 PaGora cun TsbkectH, ympyroctd, TpeHus. CBs3b
' SHEPIUU U PabOTHI
8.93 [lorennmansHast dHeprus Tena, MOAHATOTO  HAX
' MOBEPXHOCTHIO 3eMITH
8.24 [ToTeHIManbHAs YHEPTHUS CIKATOUN MPYKUHBI
8.95 ###Par###Kunetnueckas  sHeprus.  Teopema 0O
' KHHETHYECKON SHEPTUH
8.26 HiH#Par###3aKkoH COXpaHEHUSI MEXaHNYECKOU SHEPTUU
[IpakTuueckue pabOTHI:
Ormpenenenne cpeaHeil CKOPOCTH CKOJIbKEHHUs Opycka
8.97 WIA JBIWKEHHUS [IapuKa 10 HAKIOHHON IUTOCKOCTH.

OrnpezeneHrie yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH NYTH OT BpPEMEHHU IPHU




PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTH MYTH OTHOCSTCS
Kak psag  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTH CHITBI TPEHUSI CKOJIBKCHHS
OT CWJIBl HOpPMaJbHOTO JaBieHus. OmnpereneHue
KOdpUIMEeHTa TpeHUs CKoimmkeHus. OrmnpeneneHue
KECTKOCTH TMpyxHHBL. OnpeneneHue padboOThl CHIIBI
TPEHUS TPU PABHOMEPHOM JBIDKEHHMM Tela 110
TOPU30HTAIbHOM MoBepXHOCTH. OmpexaeneHue padOThI
CHWJIBI  YOPYrocTH  TpH  THOObEME  Trpyza ¢
WCIOJB30BAHUEM  HEMOJBM)KHOTO M HOJBHXKHOTO
0JI0KOB

dusnueckue SABICHUS B IIpUupoa€C: IMpPUIKNBBI U OTIIHMBEI,

8.28 nBukeHue IutaHeT COJIHEYHOM CHCTEMBl, pPEaKTHBHOE
JIBI)KEHUE KUBBIX OPraHU3MOB
8.29 Texnudyeckne  ycTpoiicTBa:  CHHIOMETp, JaTYUKU

IIOJIOXKCHUS, paCCTOSAHUA U YCKOPCHUS, PaKEThI

MEXAHUYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenapHoe JABHOKCHUC. OcHOBHEBIE XapaKTCPUCTUKU

91 KoJIe0aHui: Iepro/l, 4acToTa, aMIUIUTY1a
9.2 Marematuueckui u NPy KUHHBIN MasITHUKH.
' [IpeBpaienue 3Hepruu npu KojaedaTeaIbHOM ABHKEHUN
9.3 3aryxatomue KoyiebaHusi. BpIHY>KACHHBIE KOJeOaHMS.
' Pesonanc
Mexannyeckue BoJHbI. CBOMCTBa MEXaHMYECKUX BOJIH.
9.4 [IpononpHbie W MoOmepeyHbIe BOMHBL J[JTMHA BOJIHBI H
' CKOPOCTh €€ pacpocTpaHEeHUsl. MexaHUueCKHEe BOJIHbI B
TBEP/IOM TeJIE, CEICMUUECKHUE BOJIHBI
9.5 3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpakeHHUE 3ByKa
9.6 WNudpasByk u yapTpa3zByk
[IpakTuyeckue pabOTHI:
OnpeneneHre 4acToThl M TepuoAa  KoseOaHuit
MaTeMaTHYeCKOr0 MasiTHUKA.
Ompenenerrie  4acTOTBl W TepHoja  KoJIeOaHMA
0.7 MPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCMMOCTH TepHoOAa  KoJeOaHui
MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH  TIepHofa  KosieOaHMiA
MPY>KMHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHui rpy3a,




MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHbL. MI3MepeHne yckopeHusi CBOOOIHOTO NaieHUs

dusnueckue SBICHUI B mpupoac: BOCIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
IIyHAMH, X0
9.9 TexHu4eckne yCTPOMCTBA: 3XOJOT, HCIOIb30BAHNE

yIIBTpa3ByKa B ObITY U TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMATrHUTHBIE BOJIHBI.

10.1 .
CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH
10.3 DOnexkTpoMarHuTHasi mpupona ceta. CKOpPOCTh CBeTa.
' BosHoBEIE CBOliCTBA CBETA
[IpakTuueckue padbOTHI:
10.4 N3yuyeHne CBOMCTB  3JIEKTPOMarHUTHBIX BOJIH  C
MOMOIIbI0 MOOMIIBHOTO TenepoHa
Ousnueckue SBICHUS B TPUPOAC: OHOJOTHUYECKOE
10.5 JEHCTBHE BUJIIMOTO, yIBTPauOIETOBOTO u
PEHTIE€HOBCKOI'O M3JIy4YEHUN
106 Texnuueckue yCTpOiicTBA: UCTIONb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBS3U
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBera. McToOuHMKY CBETa
11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBEeTa
113 Otpaxenue cBeta. [Lmockoe 3epkano. 3akoH OTPaKEHUS
' cBeTa
114 [Ipenomienue cBeTa. 3aKOH MPEIOMJICHHS CBETa.
' [TonmHOE BHYTpeHHEe OTpakeHUe cBeTa
11.5 Jlunza. Xop ryyeit B TuH3E
116 Ontuyeckast cucrema (¢oroammnapara, MHKPOCKONA U
' TeJIECKOIa
117 ['ma3 kak omnrTuyeckass cuctemMa. bIM30pyKoCcTh U
' JaNbHO30PKOCTh
118 Pasnoxenue 6enoro ceera B criektp. OnbiTel HpioTOHA.
' CrnoxeHune CeKTpasIbHBIX 11BeTOB. Jlucnepceus cBeta
[IpakTuueckue pabOTHI:
###Par#t##cciienoBanme 3aBUCUMOCTH yria
11.9 OTpa)KEHHsI CBETOBOTO JIydya OT yTIJjla MaJeHuUsI.

#H#HPar###113yueHne  XapakTepUCTHK  U300paskeHUs
npeaMeTa B IUIOCKOM 3€pKaje.
#H#HPar###ccnenoBanue 3aBHCUMOCTH yria




MPEJIOMJICHUST CBETOBOTO Jydya OT yIJia TaJeHHus] Ha
IPaHULIE «BO3/1yX — CTEKIION.

#i#HPar##lonyuenne  M300pakeHUH C  [TOMOIIBIO
coOuparoriei TUH3bI.

###Par###Onpeneneaue  (QOKyCHOTO pacCTOSHHS U
OTNITHYECKOU CHIIBI COOMpPAIOIEH JTUH3HI.
H#HPar#H##ONBITEL IO Pa3IOKCHUIO OEIoro cBera B
CIIEKTP.

#H##HPar###OnbITEl 110 BOCHPHUATHIO 1IBETAa IMPEIMETOB
MIPU MX HAOJIIOJIEHUN Yepe3 IIBETOBBIC (PHIIBTPHI

du3nyeckue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u

11.10 JIyHBI, 1IBETA TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakuus, paayra, MUpax)
1111 Texnuueckue yCTpOICTBA: OUKH, MEPUCKOTI,
' (oToamnmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBEBIE SABJIEHUA
121 OmnbiTel Pesepdopna u ruiaHeTapHas MoOJENb aToMa.
' Mopgens atoma Bopa
12.2 Hcnyckanue W TOTIIOIIEHHE CBETa aToMOM. KBaHTHI.
' JluneHyaTeie CrIeKTPhI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U TaMMa-Uu3TydeHUs
12.4 Crtpoenne atomMHoro sapa. HykioHHas wMoneinb
' aTOMHOTO szpa. M30Tomsl
125 PagnoaktuBubeie npeBpamenus. Ilepuon momypacnana
' ATOMHBIX sIJIEP
126 SlnepHble peaknuu. 3aKOHBI COXPaHEHHS 3apsi0BOTO U
' MacCOBOTO YHCEI
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MAaCChl U PHEPTUU
12 128 Peakuuu cunTtesa u neneHus anaep. VICTOYHUKN SHEpruu
' CoJHIIA ¥ 3BE3]T
12.9 Snepnas sHepretuka. JleficTBME  paJMOaKTUBHBIX
' U3IYYCHUN Ha KUBBIE OPraHU3MbI
[TpakTrueckue paboOTHI:
HabGmioneHue CIUIOMIHBIX W JMHEHYAThIX CHEKTPOB
12.10 W3ITYYCHHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTHHM YACTHIIBI
10 TOPMO3HOMY Iy TH (110 poTorpadusam).
N3mepenue paguoakTuBHOrO (hoHa
®dusznueckue SBICHUS B NOPHUPOAE: €CTECTBEHHBIN
1211 paZiMOaKTHBHBIH ¢oH, KOCMHYECKHE Ty4H,

paauOaKTUBHOE W3JIyYEHHUE IPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PANMOAKTUBHBIX M3JIIyYEHUH HA OpraHU3M




YCJI0OBEKa

12.12

Texnuueckue YCTPOKWCTBA: CIIEKTPOCKOII,
WHIVBUyaJIbHBINA JO3UMETP, KaMepa Buinbcona




ITPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHOM IMPOT'PAMMBI OCHOBHOTI'O
OBLIEI'O OBPA30OBAHUA

Kon
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemblie TpeOGOBaHUS K NPEAMETHBIM pe3yJibTaTaM
0a30BOro ypOBHS 0OCBOEHHUS] OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasoanust Ha ocHoBe PT'OC

[Tonumanue ponu  GU3MKM B HAYYHOM  KapTHHE  MUDA;
c(OPMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUN O 3aKOHOMEPHOH CBSI3U
M TO03HAaBa€MOCTH SIBJICHUM MPUPOIBI, O POJIU ODKCIHEPUMEHTA B
¢usuke, o cucremooOpasyromeid poiru (GUIMKA B PA3BUTHU
CCTCCTBCHHBIX HAyK, TCXHUKHU MU TGXHOHOFHﬁ, 00 3BOJIIOIIUH
¢u3nUecKux 3HAHUH U MX POJIM B LIEJOCTHOM €CTeCTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJ€ POCCUICKUX U 3apyOeKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAOIIEro
MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTUM

3HaHuS O BUAAX MaTepuu (BEIIECTBO M TMOJE), O IBM)KEHUH Kak
croco0e CylIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIpHOI Teopuu
CTPOEHHUS BEIECTBa, O (U3NYECKON CYIIHOCTU SIBICHUU TNPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHUS 110 ONIMCAHUIO UX XapAaKTEPHBIX CBOUCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIUX JaHHOE (PU3HYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXarolleM MHpE, BBIICHAS MX CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKM)

Brnanenue ocHOBaMHM MOHATHUMHOrO ammapara W CHUMBOJHMYECKOTO
A3bIKa (PU3WKU U WCIOJIB30BAaHWE WX JUIS pellieHHs] y4eOHBbIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHUS U
MIPOIIECCHI, UCTIONB3YS (yHAAMEHTAIBHBIC U IMITUPUIECKUE 3aKOHBI

YMeHHe ONMCHIBaTh HN3YUCHHBIC CBOMCTBA TEII U (bHBI/II-IeCKI/IQ SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCINYHHBI

Bnagenne ocHoBaMM METOAOB HAy4yHOTO TIO3HaHUS C Y4YETOM
COOJIIOICHHS TPaBMJI OE301IaCHOTO TPyJa: HaOMIOACHUE (PU3HMUECKUX
SIBJICHUI

YMEHHE CaMOCTOSITENIFHO COOMPATh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBaHHS MO WHCTPYKLHUHU, OMHCHIBATH XOJI
OTIbITA U 3alMCHIBATh €T0 Pe3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBL;
MIPOBEJICHUE TIPSIMBIX M KOCBCHHBIX M3MEPECHUN (PH3UYESCKUX BEITUUHH:
yMEHHE TUIAHUPOBAaTh HW3MEPEHUs, CaMOCTOSITEILHO COOHMpaTh
OKCIEPUMEHTAJIbHYI0 YCTAHOBKY 10 HWHCTPYKIUUH, BBIYUCISATH
3HaYEHUE BEJIMYUHBI U AHAIM3UPOBATH MOJYUYEHHBIE PE3YNbTATHI C
YYETOM 3aJaHHOM TMOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;




MPOBEJEHUE  HECJOXKHBIX  AKCIEPHUMEHTAJIbHBIX  HCCIIEIOBaHMUIA;
CaMOCTOSITEJIBHO ~ cOOMpaTh JKCHEPUMEHTAJIbHYI0 YCTaHOBKY H
OPOBOJUTH  HCCIEJOBAaHME 1O  HMHCTPYKUUH,  IPEICTaBIATH
NOJYyYEeHHbIE 3aBUCUMOCTH (M3UUECKUX BEJIMYMH B BHJE TaOMUI U
rpauKoOB, yUUTHIBATh IOTPEIIHOCTH, J€J1aTh BHIBOJbI IO pe3yiIbTaTaM
UCCIIETOBaHUS

[loHumanue  XapakTepHBIX  CBOMCTB  (u3MYECKHMX  Mojelneit
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPJOE TEJO, MOIEITU CTPOCHUS
ra3oB, XMJIKOCTEH W TBEPABIX TeEJ, IUIAHETapHas MOJEIb aToMma,
HYKJIOHHAsi MOJIeJIb aTOMHOT'O s/ipa) U yMEHHE MPUMEHSTh UX JId
00BSICHEHUST (PU3UIECKUX MTPOIECCOB

YMmeHne oOBACHATh (PU3UUECKHE MPOIECChl U CBOICTBA Tel, B TOM
qyycjie€ M B KOHTEKCTE CHTyallui IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIIATh NPUUMHHO-CIIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3YYEHHBIE CBOICTBA (PU3NUECKUX
SIBIICHUMN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIIH

YMmeHue pemath pacuyéTHbele 3a1aud (Ha 0aze 2 — 3 ypaBHEHUM),
UCTIONB3Yys 3aKOHbl U (OpMyJbl, CBs3bIBaOLIME  (PU3HMUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBUE 3ajJlayM,
BBISBIISITh HEIOCTAONINE JIaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl €€ PEelICHHUs], UCIIOJIb30BaTh CIIPABOYHBIEC JaHHbIC,
IIPOBOAMTH PACUETBl M OLICHMBATh PEATMCTUYHOCTH IOTYYEHHOIO
3Ha4YeHUs1 (pU3MYECKON BEIMUYUHBI; YMEHHUE OINPENENATh Pa3MEPHOCTh
(bu3n4ecKoil BETMUMHBI, T0JTyY€HHOM MPH PEIIEHUH 3a/1a41

YMmenue XapaKTCpPU30BaTh IMPUHIUIIBL HeﬁCTBHH TEXHUYCCKUX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX MPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTUYECKUX TMPOIECCOB TI0 UX ONUCAHHIO, UCTIOJIB3Ys 3HAHUS O
CBOMCTBAaX (DM3MYECKUX SBICHUHW U HEOOXOAMMBIC (PU3NUECKHE
3aKOHOMEPHOCTH

10

YMeHHe HChoNb30BaTh 3HAHUS O (U3MYECKUX SBICHHUAX B
NOBCEHEBHON KM3HM 1 oOecneueHHss O€30MacHOCTH  INpH
oOpamieHuu ¢ OBITOBBIMM ~ IpuOOpaMM ¥ TEXHUYECKUMHU
YCTPONCTBAMM, COXPAHEHHUS 3/10pOBbsI U  COONIONEHUS HOPM
JKOJIOTUYECKOIO0 IIOBEJEHUs B OKpYXaloUleld cpene; ITOHUMAaHHE
HEOOXOMMOCTH TMPUMEHEHHsS JOCTIKCHUH (PU3MKM M TEXHOJOTHM
JUIsl pAalMOHAIIBHOTO NIPUPOIOIOJIb30BaHUS

11

OmbIT moMCKa, NpeoOpa3oBaHUS W NPEACTaBICHHS WHPOPMAIUN
¢u3nUecKoro CcoiepKaHus C HCIOJIb30BaHHEM HWH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TCXHOHOFHﬁ; YMCHHUC OLCHUBATHL JOCTOBCPHOCTH
NOJY4YeHHOM HH(pOpMAlMM Ha OCHOBE HMEIOUIMXCS 3HAHUH U
JIOTIOJTHUTENbHBIX ~ MCTOYHMKOB;  yMEHHE  HCIOJb30BaTh  IIPH
BBINIOJTHEHNH Y4YCOHBIX 3a/aHUil HAay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NIECKOTO CONEpKAHMS, CIPABOYHBIC MAaTEPUANBI, PECYpChl CETH




WutepHer; BiajeHue 0a30BBIMM  HaBBIKAMU  IIPEOOpa30BaHUS
uHbOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBbIC IUCHMEHHBIE W YCTHBIE COOOILICHHMA Ha
OCHOBE MH(OpMAIMH U3 HECKOJIBKUX UCTOUHUKOB




HHEPEYEHD 2JIEMEHTOB COAEPXKAHMUSA, IIPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
1 MEXAHUYECKHUE SBJIEHUA
11 Mexannueckoe JBwkeHHe. MarepuanbHas Touka. Cucrema  OTcuéTta.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBMKeHUEe. CpenHsas ckopoctb. Dopmyna aiist
1.2 BBIYHCIICHHS CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBH)KEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHMU B CIIy4yae PAaBHOMEPHOIO IIPSIMOJIMHENHOTO ABM)KEHUS:
13 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHU Ui MPOEKUUU CKOPOCTH, HPOCKIHH
NIEPEMEILEHUA, IyTH, KOOPAMHATBl IIPU PABHOMEPHOM IPSIMOJMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBl T€Jda OT BPEMEHHM B CiIydae pPaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO IBUKEHMUSL:
2
Sy(f)=vg *f+ay* %
@opmynbl ISl OPOEKUUU MNEPEMELIEHUs, MPOEKIUN CKOPOCTH M TPOEKIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKEHUU:
2
14 5=y, -1+,
U_\'('f) =gy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£T_TS_T
I'padukn 3aBHCUMOCTH OT BpPEMEHHM MJIi NPOCKUUU YCKOPEHHUS, MPOECKIUU
CKOPOCTH, TPOEKLUU MEepeMEeIIeHUsl, KOOpJAUHAThl IPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBUKEHUH
CBobonnoe manenue. GopMyIibl, ONUCHIBAIOIINE CBOOOAHOE MaJCHUE Tesa IO
BEepTUKAIM (JABM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
1.5 3emsn). ['papuku 3aBUCHMOCTH OT BpPEMEHH I MPOEKIHH YCKOPEHHS,
MPOEKIIMH CKOPOCTH M KOOPAMHATHI MpPHU CBOOOJHOM TNAaJCHUU Tela IO
BEPTUKAJIN
CkopocTh PpaBHOMEPHOIO JBIDKEHHUS Tella IO OKpykHOcTU. HampaBieHue
16 CKOPOCTH.
' @dopmyna [Jid BBIYMCIEHUS CKOPOCTH 4Y€pe3 pajnyC OKPYNKHOCTH U NEPHUOJ]
oOparteHus:




LenTpocTtpemurensHoe yckopeHue. HampaBieHne LEHTPOCTPEMUTEIBHOTO
yckopeHus. @opmyia A BEIYUCICHUS YCKOPEHUS:

_u
“WR
cDOpMy.Ha, CBA3bIBarOias nnepuoa U 4aCToTy O6paH_IeHI/I${Z
vl
T

Macca. II10THOCTB BemiecTBa. q)opMlea JJII BBIYMCJICHUSA IIJTIOTHOCTH!:

_om

1.7 V
1.8 Cuna — BektopHas ¢pusuueckas BesnynHa. CloKeHHe CUII
1.9 SIBnienune unepuuu. I[lepseiit 3axkoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHHUS TeJla U BEKTOpPA CUIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumoperictue ten. Tpernit 3akoH HeroToHa:
F, 4 =-F,
TpeHne nokos u TpeHHue cKoabxeHus. DopMyIna A BBIYUCICHUS MOLYJISL CHIIBI
TPEHHS CKOJIbKCHUS:
1.12 Fpo=p-N
Hedopmanust Tema. Ynpyrue W Heynpyrue aedopmanuu. 3aKOoH yNpyrou
nedopmanuu (3akoH ['yka):
1.13 F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOT'O TSTOTEHMUS:




My - 1M+
F=Gg. 1 _2

'L
Cuna TspkecTd. Y cKOpeHHe CBOOOTHOTO TaIeHUS.

®dopmyna amst BBIYMCICHHS CUITBI TSKECTH BOIM3H moBepxHocTH 3emnu: F = mg.
JBmwxkenue mnaneT BOokpyr Comnia. [lepBas kocMuueckasi CKOPOCTb.
HesecomocTs n neperpysku

1.15

Nmmynbe Tena — BekTopHasi Gu3nyuecKas BEIMYHHA.
p=mi

Nmnynse cucremsl Tell. U3MeHenne nmnyibca. MIMIyabe crstbl

1.16

3aKoH COXpPAaHCHUSA UMITYJIbCA JIJIA 3aMKHyTOI>i CUCTCMBI TCII:
D=0, i, U, =const

PeakTtuBHOE ABHXKEHHE

1.17

Mexannueckas pabota. @opmyiia sl BBIUUCICHUS paOOThI CUIIBL:

A=Fsoosc

Mexannueckas MOIIHOCTb:

=24
I

1.18

Kunetnyeckast u motreHIManbHas sHeprus. opmyna Asisi BEIUUCICHHUS
KHHETHYECKOH YHEPTHUU:
2
E M
2

Teopema o kuHeTnueckou s3Heprun. opmysa A BHIYUCICHUS TOTEHIIMATIBHON
SHEPTHH TeJla, IOTHATOTO
Hag 3eMiéit:

E,=mgh

1.19

Mexanuyeckas DQHEprusi:
E=E;+E P
3aKOH COXpaHEHUs1 MEXaHNMUeCKOU sHepruu. Gopmyina i 3aKOHA COXPAHEHMUS

MEXaHUUYECKON 3HEPTUH B OTCYTCTBHE CHUJI TpeHUs: E = const.
IIpeBpalenne MeEXaHN4YECKON PHEPTUU IIPU HAJTMYUN CUJIBI TPEHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKHU.
Peruar. Momenrt cwisl: M - Fl.
VYciioBue paBHOBECHS phlUara:




M +M +..=0
[ToasrxHbI 1 HeTTOABWKHBIN O710KK. KITJ] mpocThIXx MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

JlaBiienue TBEpIOTO TEIIA.
CDOpMYJIa JJIA BBIYHMCJIICHUA JaBJICHUA TBép[[OI‘O TCa:

_F
pP= G
121 JaBnenue raza. ATMochepHOe 1aBlIeHUE.
' lMunpocratuyeckoe AaBieHUE BHYTPU KUIKOCTH.
®dopmyna sl BBIYMCICHUS JaBICHUS BHYTPU KHUJIKOCTH:
P=Pgh+Dpm,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna Uil ONpPENENICHUs BBITAIKUBAIOIIEH CHIIBI,
NEHCTBYIOIIEH Ha TeJo, MOrPYKEHHOE B )KUIKOCTh HITH Ta3:
1.23 F—”&Pﬁ- =pgV
VYcnoBue niaBanus tena. [lnaBanue cy10B 1 BO3AyXOIUIaBaHUE
Mexanndyeckne KojebaHusl. AMIUIMTYJa, TEpUOJ M YacToTa KoJjeOaHUH.
®dopMmyia, CBI3BIBAIOIIAS YACTOTY U MEPUO KOJICOAHUMN:
1.24 . 1
T
1.5 MaremaTtuueckuid W TPYKUHHBIA MasATHUKU. [IpeBpamieHue »Hepruu mnpu
' KoJIe0aTeIbHOM IBUKEHUN
1.26 3aryxatouue konebanus. Beinyxknennsie konebanus. Pesonanc
Mexannyeckue BoOJIHBL. [IpogonibHBIE M MOnepedHble BOJHBL [[MMHA BONHBI U
CKOPOCTb PacIpOCTPAHEHHUS BOJIHBI:
1.27 -
h=v-T
108 3Byk. 'poMKkocTh U BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TPAaHMIIC
' IByX cpell. MHdpa3Byk U ynbTpa3ByK
Ipakxmuueckue pabomul
N3mepenune cpenHell IUIOTHOCTH BELIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
129 MPYXUHBL;, KOd(PPUIMEHTa TPEHUS CKOJBKEHUS, paOOThl CHJIBI TPEHUS, CHUJIBI

yIPYTOCTH; CpeIHEed CKOPOCTH JIBUXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yckopeHHust Opycka IpH JBM)KEHHUH 10 HAKJIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoja KojeOaHMH MaTeMaTH4YeCKOro MasTHHMKA; 4YacTOThl M Iepuojaa




KoJIeOaHM MPYKMHHOTO MasTHHKA; MOMEHTA CHIIbI, JCHCTBYIOIIErO Ha phbIyar;
paboThl CHJIBI YOPYrOCTH TMPH MOIBEME Tpy3a C TOMOIIBIO HEMOIBHKHOTO
0J10Ka; pabOThI CHJIBI YIIPYTOCTH MPU MOABEME IPy3a C MOMOIIBIO MOJIBUKHOTO
0710Ka.

HccreqoBanne 3aBHCHMOCTH apXHMEIOBOM CHJIBI OT 00BEMA MOrPYKEHHOM
YaCTH TeJIa U OT IUIOTHOCTH JKUIKOCTH;, HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIbI
OT MAacChl TeJa; CHUJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO IaBJCHHS U OT
poia TIOBEPXHOCTH; CHJIBI YIPYrOCTH, BO3HUKAIONICH B MpPY)KUHE, OT CTEICHU
nedopMaluu npy>KUHBI, YCKOPEHUsT Opycka OT yIila HaKJIOHa HaIpaBIISIONICH;
neprojia (4acToThl) KojgeOaHWii HUTSAHOTO MAasTHHKA OT JUIMHBI HUTH, HEepHOIa
KoJIeOaHHi MPYXHHHOTO MAasSTHHKAa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI;
MCCJICIOBAHUE HE3aBUCHUMOCTH TIepHoJa KojleOaHWil HHUTSHOTO MAasTHHKA OT
Macchl rpy3a. [IpoBepka ycaoBUs paBHOBECHS pbluara

Qusuyeckue s61eHUA 6 npupoode: TPUMEPHl ABWKEHUS C Pa3IUYHBIMU
CKOPOCTSAMHU B )KMBOUM U HEXXKUBOW MPUPOE, NEUCTBUE CUIIbI TPEHHS B IPUPOJIE U
TCXHUKC, NPUIHMBBI W OTJIHBbBI, ABHXCHUC IIJIAHCT CosHeyHOM CHUCTCMBI,

1.30 PEaKTUBHOE JBUKCHHE JKUBBIX OPTAaHU3MOB, PhIYard B TEJE YeJIOBEKa, BIUSHUE
aTMoc(epHOro JaBieHUs Ha KUBOW OPTraHM3M, IJIaBaHHE pPHIO, BOCTIPUSTHE
3BYKOB YKMBOTHBIMH, 36MJICTPSCCHUE, CCHCMUYECKHE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea: CIAIOMETP, NATYWKU TIOJOKEHUS, PACCTOSHUS W
YCKOpPEHUsS, IUHAMOMETp, TMOAIIWIHUKA, PAaKeThl, pblYar, TOIBHKHBIA U

131 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXaHW3MBI B OBITY,

' COOOMIAIONINECS COCYAbI, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHHA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMED, TOPIITHEBOM HACOC, apeoOMETp, 3XOJIOT,
WCIIOJIb30BaHUE YIIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE SBJIEHNM
OCHOBHBIE  TIOJIO)KCHHS  MOJICKYJISPHO-KMHETHUYECKOM  TEOPHUH  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSTHUM BEIEeCTBA.
Kpucrannuueckue u amopdHbIie Tena

59 JlBwkenne dwactull BemiecTBa. CBsi3b  CKOPOCTH  JBW)KCHHS YacTHUI[ C

' Temneparypoit. bpoyHoBckoe aBimkenue, nuddysus

2.3 CmaunBaHUE M KallWUBSIPHBIC SBJICHUS

2.4 TerutoBoE pacuIMpeHne U CKaTHe

2.5 TennoBoe paBHOBecHE

26 Buytpennsas sHeprusi. PaGora u Teruonepenaya Kak CcHocoObl HM3MEHEHHS

' BHYTpPCHHEH SHEPTUH

2.7 Bunb! Terionepeaun: TeIIONPOBOIHOCTh, KOHBEKITUS, H3TYICHHE
HarpeBanne wu oxjaxaenue ten. KommdecTBo  TemnoTel. Y enbHas
TEILIOEMKOCTb:

2.8

O=aml(t,~t)




2.9

3aK0H COXpaHEHUS DHEPrHMHM B TEIUIOBBIX MpoIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

O +0, +..=0

2.10

HUcnapenne u konaeHcauus. M3MeHeHHWE BHYTPEHHEH SHEPrUM B MPOLECCE
uUCHapeHus U KoHAeHcauuu. KuneHue JKUAKOCTH. YJelbHas TeIuloTa
napooOpazoBanusi: L = Q/m

2.11

BnaxnocTs BO3myxa

2.12

[InaBnenne wn Kpucrajumsanus. VI3MeHeHMe BHYTPEHHEHW OHEpPrUM IpH
IIJIABJICHUU U KPUCTAJUIA3ALUU. Y IeJIbHAs TEILIOTA IUIABJICHHUS

=2

m

2.13

BryTpeHHss Heprus cropaHus TOIUIMBA. Y I€JIbHAS TEILIOTA CTOPAHUS TOILIMBA:

q=Q/m

2.14

[Tpuniune! paboTs! TeroBsix aeurarenei. KITJ[ Tennosoro apurarens

2.15

IIpakmuueckue pabomul

W3mepenune ynenbHON TEIIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJINYECTBA
TETUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOW TemmepaTypbl (pUKCHpOBaHHOU
Macchl, B KOTOPYIO OIYILIEH HAarpeTeli LWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LMIMHAPOM, IOCJE OIYyCKaHUSA €ro B BOAY KOMHATHOMU
TEMIEPATYpPbl; OTHOCHUTENBHOM BIIAXXHOCTU BO31yXd; YIEIbHOW TEIIOTHI
IaBiaeHus Jbaa. McecnegoBaHue W3MEHEHHsI TEMIIEpAaTypbl  BOJBI  IPH
Pa3IMYHBIX YCJIOBUSX; SIBICHUS TEIJIOOOMEHa NpPU CMEIIMBAHUHM XOJIOJHOW H
ropsiue BOJbl; IpOLEcca UCTIaPEHUS

2.16

Qusuueckue sA61eHUss 8 npupode. TIOBEPXHOCTHOE HATSHKCHHE W KalMUIIPHBIC
SBJICHUSL B NPHUPOJIC, KPUCTALIBI B Mpupojae, n3nydenue CoJiHIA, 3aMep3aHue
BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHEeTa

2.17

Texnuueckue ycmpoticmea: KallWUIAPbl, IPUMEPbl UCIIOJIb30BaHUS KPUCTAIIOB,
KHUJKOCTHBIM TEPMOMETp, NaTYUK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, BUTATellb BHYTPEHHETO
CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

9HeKTpPI3aI_[I/I$I TCII. HBa BH A JJICKTPHUYCCKUX 3apsA10B

3.2

BzaumoperictBue 3apskeHHBIX Tell. 3akoH Kynona

3.3

3aKoH COXPAHCHUS IJICKTPUICCKOTI'O 3apdaa

3.4

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuyeckoro mnoss. [lpuHnun
CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocutenn »snekTtpuyeckux 3apsaoB. JleicTBHE 5SJIEKTPUYECKOrO TOJISI Ha

3.5
AJIEKTpUYECKUe 3apsabl. [[pOBOAHUKY U JUDIIEKTPUKH
[TocTostHHBIN AnekTpuuecKkuid ToK. [lelicTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsioxenue.
3.6 I =qg/t,U=A/q
DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE AIEKTPUIECKOE COITPOTUBIICHHE:
3.7 R =pl/S
33 3akon Oma s yyactka snektpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE POBOTHUKOB:
1,=1,. U=U,+U,; R=R +R,
3.9 [TapannenbHO€ COeTMHEHNE POBOJHUKOB PABHOTO CONPOTUBIICHUS:
U =U;I=1+I; rR=5
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
310 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jxxoyns — Jlenua:
2
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHuTHOE TMOJIE TPSIMOTO MPOBOJHHMKA C TOKOM. JIMHHMH
' MAarHuTHON UHAYKIUU
313 MarauTHOe T1I0JIE TOCTOSHHOTO MarHmTa. BzamMojeiicTBHE NOCTOSHHBIX
' MAarHHATOB
3.14 JleiicTBrE MarHUTHOI'O NOJIs1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABneHue s5eKTpoMaraHuTHON uHayKiuu. [Tpasuso Jlenna
Ilpakmuueckue pabomol
N3mepenue  3MEKTPUUECKOTO  COMPOTUBJICHUS  PE3UCTOpPA;  MOIIHOCTH
3JIEKTPUUYECKOTO TOKA; pabOThI JIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE
3.16 (pe3ucTopsbl, TaMITOYKa), OT HAMPSOKEHUS Ha KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH

COTIPOTUBIIEHUS OT JJIMHBI TPOBOJHUKA, TJIOMIAINA €r0 MOMEPEYHOr0 CEUCHUS U
YAEJIBHOT'O COMPOTUBIICHHUS.

[IpoBepka mpaBmiia Uisl SAEKTPUUYECKOrO HAMPSHKEHUS MPHU MOCIEA0BATEILHOM
COCIMHEHUU TIPOBOJHUKOB; MpPaBWIA I CUJIbl DJIEKTPUUECKOTO TOKa MpPHU
napajijieIbHOM COeAMHEHUU MTPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)




Qusuyeckue sA61eHUs 6 npupoode: SIEKTpUUECKHUE SBJIEHUs B aTmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE TOJI€ 3eMJIU, Apeiid MOIIOCOB,
POJIb MAaTHUTHOTO TOJISI ITIS1 )KU3HH Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuyeckue ycmpoticmea.: SJACKTPOCKOI, aMIEpMETp, BOJBTMETP, PEocTar,
CUCTYMK  DJIGKTPUICCKOW  JHEPTrUH,  OIJICKTPOOCBETHUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTeIbHbIE AJIEKTPOIPUOOPHI (mpumepsr), BJIEKTPUYECKUE
MPEeIOXPAaHUTENN, DSJIEKTPOMATHUT, JJIEKTPOJBUTATENIb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbie BoJHEIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monienb cBeta. [IpsiMOIMHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBeTa. [Inockoe 3epkano
3.22 IIpenomiienne cBeta. 3aKOH NMPENOMIICHHSI CBETA
3.23 Jlucnepcus cBeta
3.94 Jlunza. Xoxa nyueit B nuH3e. DOKYCHOE pacCTOsTHUE JMH3BL. OnTHYECKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak onruueckas cuctema. OnTHIecKue TprOOPHI
Ipakmuyeckue pabomwl
#iHPar#H#lI3MepeHne ONTHYECKOH CWJIBI COOUpAOIIel JHH3BI, (OKYCHOTO
paccTosiHUs coOOUparoIIei TUH3HI (10 CBOMCTBY paBEHCTBA pa3MEpPOB IpeaMeETa U
M300paKeHus, KOrJa MpeaMeT pPacloioKeH B JBOMHOM (okyce), mokazarens
3.26 MIPETOMJICHUS CTEKIIA.
#H#HPar##llccnenoBanue CBOMCTBA M300pakK€HUs, MONYYEHHOTO C TMOMOIIBIO
coOuparorieil JTUH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHHS JBYX CIIOKCHHBIX
JIUH3; 3aBUCUMOCTH yTIJia MPEIOMIICHUS CBETOBOTO JIyda OT yria MaJeHus Ha
TPaHHUIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenns Connma u JlyHbI, 1Bera Ted,
' ONTUYECKHUE ABJICHHS B aTMOchepe (IIBeT Heba, pedpakius, paayra, MUPax)
398 Texnuyeckue ycmpoticméa: OYKH, TIEPHUCKOI, QoToamnmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
41 PagnoaktuBHOCTE. Anb(a-, O6era-, raMma-usznyueHusi. Peakuuu anbda-u Oera-
pacnania
4.2 OmnsiTel Pesepdopaa no paccesuto anbda-yactuu. [lnanerapuas moaens atoma
4.3 CocraB aTomMHOTO siipa. 3oToms!
4.4 IIepuon nomnypacnanga aTOMHBIX sIAEp
4.5 Snepubie peakuu. 3aKOHBI COXPAHEHUS 3apPSI0BOTO U MAaCCOBOTO YHCET
Qusuyeckue AGNeHUs 6 Npupode. eCTECTBEHHBIH pPaauOAaKTHUBHBIA (OH,
4.6 KOCMUYECKUE JIYYH, PAJIAOAKTUBHOC W3IIyYCHUE MPHUPOJHBIX MHUHEPAJIOB,
NEHCTBUE PAJIMOAKTUBHBIX U3yUYEeHUIN Ha OpraHU3M YelIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Ousnka: 7-i knacc: 6a30BbI yPOBEHB: YUCOHHK; 3-€ U3aHue, nepepadboTaHHOe
[Neppikun .M., Banos A.W. Akuunoneprnoe obmectBo «M3narensctBo «IIpocBemenuer»
» dusuka: 8-if kimacc: 0a30BBIN YPOBEHb: YUCOHHK; 3-¢ U3aHNE, IEPepadOTaHHOE
[Tepeimkun .M., UBanos A.W. AkumonepHoe o6mectBo «M3marensctBo «IIpocBemenue»
» dusuka: 9-i kiacc: 0a30BBIN YPOBEHD: YUCOHUK; 3-¢ U3aHNE, IEPepadOTaHHOE
[lepsimkun 1.M., I'ytauk E.M., UBanoB AWM. u 1p. AKMOHEPHOE 00I11ECTBO
«M3parenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
7 KIIACC

1. ®usuka. 7 knacc, yueobnuk. A.B.I1€peimkun. M.:Jlpoda.

2. ®usuka, 7 kiace, yueonuk/I'paueB A.B., [Toroxes B.A, CenmuepctoB A.B., MockBa
"IIpocsemenue» 2023r

3. ®usmka, 7 kiacc, padouas terpaab Ne 1/I'payeB A.B., [Toroxes B.A, bokos
[LIO.,BumnskoBaE.A, Mocksa "[Ipocsemnienue» 2023r

4. ®usuka, 7 knace, padbodas tetpans Ne 2/I'paueB A.B., [Toroxes B.A, bokos
ILIO.,.BumnakoBaE. A, Mocksa "IIpocBemenne» 2023r

5. ®usuka, 7 kiacce, Jlabopatopusie padotel/I'paues A.B., [Toroxes B.A, , Mocksa
"IIpocBemenue» 2023r

6. B.M.JIykammk. COoopHUK 3a1a4 o ¢usuke. 7-9 xmacc. M.: IIpocsenienne,2007.

8 KJIACC

1. A.B.I1€ppiukun. @usuka. § xnacc. M.:JIpoda.

2. ®usuka, 8 knacc/I'paueB A.B., [Toroxes B.A, Bumnskosa E.A., MockBa
"IIpocBemenue» 2023r

3. B.M.JIykammk. COoopHUK 3a1a4 o ¢usuke. 7-9 xmacc. M.: IIpocsenienne,2007.

9 KJIACC

1. A.B.Il€peimkun, E.M.I'ytHHK. @usnka. 9 kmacc. M.:/Ipoda,2011.

2. ®usuka, 9 knacc/I'paueB A.B., [Toroxes B.A, bokos I1.}O., Mocksa
"IIpocenienue» 2023r

3. B.M.JIykammk. COopHUK 3aaa4 o ¢usuke. 7-9 xmacc. M.: Ilpocsenienne,2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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