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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no gpu3uke Ha ypoBHE OCHOBHOI'O 00ILIETO 0Opa30BaHUsl COCTABIEHA HA OCHOBE
MOJIOKEHU M TpeOOBaHM K pe3ynbTaTaM OCBOEHHsT Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammbl, npeacTtaBieHHbIx B PI'OC OO0, a Takke ¢ y4€ToMm
denepanbHoit pabodeil mporpamMmbl BocnuTaHusd W KoHuUenuuu mnpenoaaBaHus y4eOHOTO
npeamera «DPusukar.

Conepxanue  NporpaMmbl 1O ¢u3zuke  HampaBieHO ~ Ha  (opmupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOIIMXCS W OpraHu3alui0 HM3y4YeHHs (PU3HKU Ha
JesTENbHOCTHOM OcHOBe. B mporpamMme mno ¢u3ukKe y4YUTHIBAIOTCS BO3MOKHOCTH Y4e€OHOIO
npeamera B peanmmszanuu  TpeboBanuit DPI'OC OOO K mIaHUPYEMBIM JUYHOCTHBIM U
METanpeJMETHbIM  pe3ysibTarTaM  OOy4YeHus, a  TaKKe  MEXKIPEAMETHbIE  CBS3U
€CTEeCTBEHHOHAYYHBIX y4€OHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs.

[Iporpamma 1o (u3MKe ycTaHABIMBAET paclpeiiesieHne Y4eOHOro marepuala Mo rojam
oOyueHust (Mo Kiaccam), MpeajaraeT MNPUMEPHYIO [OCIEN0BATEIbHOCTh HU3YUYEHUSI TEM,
OCHOBAaHHYI0O Ha JIOTMKE pAa3BUTUSA MPEIMETHOTO COJAEpkKaHUS U Yy4E€Te BO3PACTHBIX
O0COOCHHOCTEH 00yUYarOIINXCS.

[Iporpamma no ¢gusuke pazpaboTaHa C HEIbI0 OKa3aHUSI METOJUYECKON MOMOIIN YUYUTETIO
B CO37IaHUU paboyeil MporpaMMebl MO yueOHOMY MPEAMETY.

®duzrka SBISETCS CUCTEMOOOPA3YyIOMIMM JJII €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (DM3MUYECKHUE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouosnoruei, actTpoHoMHue M ¢uznueckoil reorpadueid, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPeNoCcTaBiIseT HaumOoJiee sCHble o0paslbl NMPUMEHEHHs Hay4yHOTO MeTojia
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Opna u3 rIaBHBIX 3a7a4 (U3MUECKOro 00pa3oBaHUS B CTPYKType oOIero oopa3zoBaHUs
cocTouT B (OPMHPOBAHWM ECTECTBEHHOHAYYHOM TPAMOTHOCTH W HWHTEpeca K HayKe Yy
00yJaromuxcs.

N3yuyenne Qusukun Ha 0a30BOM YypOBHE TMPEAINOJIaracT OBJAJCHUE CIEAYIOIMHUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OLIEHMBATH U NIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEI0BAHUS;

e UHTEPHPETUPOBATh JIaHHBIE M HCMOJIb30BAaTh HAy4YHbIE JOKa3aTEIbCTBA IS
IOJIY4YEHHUS BBIBOJIOB.

[lenu u3yueHuss QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OIpENEiIeHbl B
Konnenuuu npenogaBanus yuebHoro npeamera «dusmnka» B 00pa3oBaTeIbHBIX OpraHU3aIUIX
Poccuiickoit ®@enepanuu, peanu3ylOINIMX OCHOBHBIE 00I1€00pa30BaTelibHbIe MPOrPAMMEBI,
yTBepkaAEHHON pemieHneM Kosmernn MununcreperBa npocsenieHust Poccuiickonn denepaunn
(npotoko:n ot 3 aexadps 2019 r. Ne [1IK4BH).

Heaun uzyyenus Gpusuku:

e MpuoOpeTeHUEe HHTEpeca W CTPEMIICHHS OOyYarolMXCd K HAyYHOMY H3YUYEHUIO

IPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;
e pa3BUTHE TNPEACTABICHUA O HAydYHOM METOAE I[O3HaHHA U (OpMUPOBaHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPYKAIOLUIUM SIBJICHUSIM;



e (opMupoBaHHE Hay4HOIO MHUPOBO33PEHHUSI KAK pe3yjibTaTa U3yYEHUS OCHOB CTPOEHHUS
Matepuu U PyHIaMEHTaTbHBIX 3aKOHOB (PU3HUKH;

e (opmupoBaHue NpeACTaBICHUN O POiau (U3HKHU JJI1 Pa3BUTHUS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH;

e pa3BUTHE TNPEICTAaBICHUH O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHanbHOM
JEeSTENbHOCTH, CBA3AHHOMN C (DPM3UKOM, MOArOTOBKA K JalbHEWIIEeMy OOYYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTrkeHue 3TUX Lejed nporpaMMbl 1o (U3UMKE Ha YPOBHE OCHOBHOTO OOILETO

oOpa3zoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1ay:

e TMpuoOpeTeHUEe 3HAHUM O JHCKPETHOM CTPOCHHHM BEUIECTBA, O MEXAHHYECKHX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MnpuoOpeTeHWe YMEHUW ONHUCHIBATh U  OOBIACHATH (U3HUECKHE SBICHUA C
UCIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

e OCBOGHHE METOJOB pEIICHUS NPOCTEHUIINX PACUETHBIX 3aJad C HCIOIb30BAHUEM
duznuecknx Mojelel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHUW HaOMONATh NPUPOAHBIC SBJICHUS U BBINOJIHATH  OMBITHI,
nabopaTopHble pabOThl M SKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIIOJIB30BAaHUEM
U3MEpUTETBHBIX TPUOOPOB;

e ocBOoeHHE TPHUEMOB pPabOThl ¢ MHPOpMaIMel (U3MUECKOTO COJepKaHMs, BKIIIOYas
MHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHHUSIX (U3UKH, aHAIU3 U KPUTHYECKOE
OlICHMBaHUE UH(HOPMAIIHH;

e 3HAKOMCTBO cO cdepamu MpodecCHOHaATBHOM A TEIbHOCTH, CBI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJOTUSAMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSIX (PU3NYECKON HAyKH.

Ha uzydenue ¢usuku (6a30BbIi YypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0oOpa3oBaHUs
oTBoAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 4aca B Hejeno), B 8 kinacce — 68 yacos (2 yaca
B HEJIEIII0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEJIIO).

[Ipemmaraemsrii B mporpamme 1o (pusnke nepeueHsb 1a00paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATeIBbHBIN XapaKTep, YUUTEIb JAeiacT BbIOOp MPOBEJACHHUS J1Ia0OpaTOPHBIX PadOT H
OMBITOB ¢  y4€TOM  HHIMBHUAYAJIbHBIX  OCOOCHHOCTEH  O0OydYarommxcsi,  CIHCKa
AKCIIEPUMEHTATBHBIX 3aJaHUi, TpeIjaraéMblx B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMEHa 110 (PU3HKE.



COIAEPKXAHHUE OBYYEHUA

7 KIIACC

Paszjnen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro MUpa.

@dusuka — Hayka o npupoze. fAsieHus npuponsl. PU3nNYECKUe SABICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mmepenue ¢dusnueckux BenuyuH. Dusmyeckue mnpuOOPHI.
ITorpemHocTs u3MepeHnii. MexxayHapoaHas cucremMa eIMHULL

Kak ¢u3uka m npyrue ecTecTBEHHbIE HAyKHM HU3y4aroT Hpuponay. EcrecTBeHHOHay4HbIN
METOJi TO3HaHMs: HaONMIOJeHHWEe, TOCTAHOBKAa HAyYHOTO BOIPOCA, BBIIBMKEHHE THIIOTE3,
HKCIIEPUMEHT TI0 TMPOBEPKE THUMOTE3, OObsCHEeHUE HabmomaeMoro spieHud. Onucanue
(bu3HYECKUX SABJICHUH C MOMOILBIO MOJIECH.

Jemoncmpayuu.

1. MexaHHuYeCKuUE, TEIJIOBBIE, JIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckre NpuOOpPHI U TMpoIeaypa MPSIMBIX W3MEPEHUN AHAJIOTOBBIM W HU(PPOBHIM

npruOOpOM.

Jlabopamopnuie padbomot u onvimeot.

1. OmpeneneHue EHbI eTESHUs IIKAIbl K3MEPUTEIHLHOTO MpUbopa.

2. H3mepeHue paccTosiHUM.

3. M3mepenue o0bEMaA )KUAKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MAJIbIX TEIL.

5. M3mepeHne Ttemreparypbl IIpU IIOMOILIMA JKUJIKOCTHOI'O TEpMOMETpa M JaT4yuKa

TEMIIEPATYPBI.
6. IIpoBenenue wucciaenoBaHUs 10 MPOBEPKE THUIOTE3BI: JAJBbHOCTH IOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHMSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. OIMbIThI, 10KA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkeHue vactull BeniecTBa. CBsA3b CKOPOCTH JBH)KEHHS 4YacTHL] C TEMIEPATYpOIl.
bpoyHoBckoe nBmwxkenue, auddys3usa. B3anmomelcTBue dYACTHI[ BEHIECTBA: NPUTSHKCHHUE H
OTTAJIKMBAHHUE.

ArperatHble  COCTOSIHMS ~ BEIIECTBA: CTPOEHHE TIa30B, JKUAKOCTEH U  TBEPABIX
(kpucTaminueckux) Tesl. B3auMocBsA3b MeXIy CBOMCTBAMHU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX M MX ATOMHOMOJEKYJSIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHHM
BOJIbI.

Jemoncmpayuu.

1. HaOmropenne 6poyHOBCKOTO ABH)KEHUS.

2. Habmonenue quddysun.

3. HaOmtonenue siBneHUil, 0OBSICHSIOMMXCS MPUTSHKEHUEM WM OTTAJIKUBAHHEM YaCTHIL

BEILIECTBA.
Jlabopamopnuie padbomot u onvimeol.
1. OreHka quamMeTpa aToMa METOJ0M PsJIOB (C HUCIOoIb30BaHueM (potorpaduii).



2. OnbITHI IO HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnpITHI 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Paznea 3. /JIBukenune u B3anMoaeiicTBUe TeJl.
Mexannyeckoe [BUWXEHHE. PaBHOMEpHOEe W HepaBHOMEpHOE HABUKEHUE. (CKOPOCTE.
Cpennsia CKOpOCTb P HEPABHOMEPHOM JBH>KEHUH. PacU€T myTn 1 BpEMEHU JBUKEHHS.
SBnenne uHEpUMH. 3aKOH WHEpUMU. B3anmonaeicTBue Tell Kak NPUYMHA W3MEHEHUSA
CKOpOCTH NBWXEHHsS Teld. Macca kak Mepa uHepTHOocTH Tena. [lmoTHocTh BemectBa. CBS3b
TJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIIECTRA.
Cwia Kak XapakTepucThKa B3amMojnencrTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3Mmepenne cuiabl ¢ MOMOLIBIO JWMHAMOMETpa. SIBlieHME TATOTEHUS U cuia TskectH. Cuna
TSOKECTU Ha Jpyrux miuanetax. Bec tema. HeBecomocth. CrioxkeHHE Cuil, HAMPaBICHHBIX IO
oaHOI mpsimoi. PaBHoxeicTBytomas cui. Cuia TpeHusi. TpeHue CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B mpupojie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOro IBUKEHUS TEa.
2. HM3mepeHue CKOPOCTU MPSIMOJIMHENHOTO IBUKEHHUS.
3. HaOmronenue siBICHUS UHEPIIUH.
4. HabGnroneHve U3MEHEHHS! CKOPOCTH TIPU B3aUMOJICHCTBUH TEJL.
5. CpaBHEHHME MacC 1O B3aUMOJICHCTBUIO TEJI.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie padbomot u onvimeot.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOTO IBMXKEHHUS (IIapuKa B KUIKOCTH, MOJIETHU
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. Ompenenenue cpeaHed CKOPOCTH CKOJIbKEHUs Opycka WM IIapyuKa MO HaKJIOHHOMN
IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmBITBI, TEMOHCTPUPYIONIHNE 3aBUCUMOCTh pacTsoKeHHs (aedopmaiiiu) NMpY>KHHBI OT
MPUJIOKEHHOU CHUJIBI.

5. OnpITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHHSI OT Beca Teja U
XapakTepa CONPUKACAIOLIMXCS OBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

Hasnenne. CiocoObl yMEHBIICHUS U YBeTWYeHUs naBieHus. [laBnenue raza. 3aBUCUMOCTh
JaBJiIeHUs raza oT o0béMa, TeMrepaTypsl. [lepenaya naBneHus TBEPABIMU TeIaMU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnuyeckue MalivHbl. 3aBUCUMOCTb JABJICHUS XKUIKOCTU OT
ryounbsl.  I'mapoctatudeckuit  mapajgokc. CooOmaromuecss cocynbl. ['mapaBiandeckue
MEXaHU3MBI.

Atmocdepa 3emnm u atmocepHoe napneHue. [IpudwHBI CyIECTBOBAHUS BO3TYITHON
obomoukn 3emuu. OmbiT Toppuuermm. W3mepenune aTtmocepHOro AaBieHHUSA. 3aBUCUMOCTD
aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI Haa ypoBHEM Mops. [lpubGopsl nns w3MepeHus
aTMOC(EpHOro JIaBJICHHUSI.

JlelicTBHE ®KUIKOCTU U ra3a Ha MOrpy:KEHHOE B HUX TeJ0. BhITankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Boznyxonnasanue.

Jemoncmpauuu.
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3aBUCUMOCTD JIABJICHHUS Ta3a OT TEMIIEPATYPHI.

Ilepenayua naBieHus KUIKOCTHIO U TA30M.

Coobmiatonuecst COCyIbl.

I'mppasinueckuii npecc.

[IposiBnenue neiicTBust aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CHUIIBI OT O00BEMa NOTPYKEHHOM dYacTh Tejla U
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOU KUJIKOCTH.

VYcinoBue miaBaHMs TeJ: I[UIABAHUE WA TOTPYKEHUE TEI B 3aBUCHUMOCTH OT
COOTHOILIEHUS TIJIOTHOCTEU TENA U JKUIAKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTpYKEHHOM B JKUJKOCTb
4acTH Tea.

Onpenenenue BBITAJKUBAKOIIEH CWIIbL, JEUCTBYIOIIEM HA TEIO, MNOTPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEUCTBYIOLEH HA TEJIO B KUIKOCTH,
OT MAacchl TeJa.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIIKMBAIOLIEH CHJIbI, AEHCTBYIOLIEH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B JKUJIKOCTh YACTH Tela U OT IUIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeomerpa WIM KOHCTPYHPOBAaHHME JIOAKM U OIpeleleHue €€
IPY30II0AbEMHOCTH.

Pazgen 5. PabGoTa 1 MOIIHOCTH. JHEPrus.
Mexannueckasi pabota. MOIIIHOCTb.
[IpocThie MeXaHU3MBI: phIuar, 0J0K, HAKJIOHHAS IJIOCKOCTh. [IpaBuio paBHOBecHs phlyara.

[Tpumen

€HUEe TMpaBWJIa PaBHOBECHS phluara K OJ0Ky. «30iioToe mpaBmio» MexaHuku. KIIJ

MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprusi. Kunetnueckast M moteHuanbHas sHeprus. [IpeBpamenne oqHoro

BHJIa MEXaHUYECKOU SHEPTHUH B JIPyroil. 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE.
Jemoncmpayuu.

1.

[Ipumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimeot.

1.

2.
3.
4.

8 KUIA

Onpenenenue pabOTBHl CHUIIBI TPEHHUS TP PABHOMEPHOM JIBIDKCHHH Tejla TIO0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanne yclioBui paBHOBECHS pblyara.

N3mepenne KII/] Hak1OHHOM ITOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON YHEPIHUU.

CC

Pazgea 6. TeruioBbie siBJICHUSA.
OCHOBHBIE TTOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BenlecTBa. Macca u

pasMepbl aTOMOB M MOJEKYJ. OmnbITbl, MOATBEPKAAIOIINE OCHOBHBIE  TOJIOKECHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.



Mogaenu TBEPAOTO, KUIKOTO U Ta3000pa3HOI0 COCTOSHUM BerecTBa. Kpuctammmieckue u
amopdHsbie Tena. OObsICHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEP/BIX TNl HA OCHOBE MOJIOKEHU N
MOJIEKYJISIPHO-KMHETUYECKONM Teopuu. (CMmauumBaHuE U KanWwUISIpHbIE sBICHUS. TernmoBoe
pacIIMpEeHUE U CHKaTHUE.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKECHHUS YaCTHII.
Buytpennsisi sHeprus. CnocoObl H3MEHEHMsI BHYTPEHHEH JHEpruu: Temionepenaya u
coBepleHue padboTel. Buibl Temionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonmuuectBo TemnoTel. YienbHash TEMIOEMKOCTh BeIIECTBA. TeMIOOOMEH W TEIUIOBOE
paBHOBecue. YpaBHEHHE TeIioBoro OanaHca. [lmaBieHne W OTBepJeBaHUE KPUCTAUIMUECKUX
BEILIECTB. YJleNbHasi TemioTa tiasieHusi. I[lapooOpazoBanue u koHjaeHcaius. Mcmapenwue.
Kunenue. YaenpHas Termsora mnapooOpa3oBaHus. 3aBUCHUMOCTh TEMIEPATypbl KUIICHUS OT
aTMOC(EpHOTO JIaBJICHHUSI.

BnaxuocTs Bo3nyxa.

DHeprus TOIuBa. Y AeIbHas TEIUIOTa CTOPaHMUS.

[Mpunnuner pabotsl TeroBbix jasuratenei KIIJl TteroBoro npurarens. TeroBbie
JIBUTATEJIN U 3alUTa OKPYXKAIOIIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPALLICHUSI SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HaGmonenre OpoyHOBCKOTO IBUKEHUS.
Ha6monenune nuddysun.
HaGmronenue siBjeHU cMauMBaHUS U KAl PHBIX SBICHUH.
HaGmronenne TemioBoro pacmmupeHus Teol.
N3meneHnue napieHus ra3za npyu U3MEHEHHH 00bEéMa M HArPEBAaHWUHU WUJTH OXJIAXKICHUU.
[IpaBuita u3MepeHust TeMIeparypsbl.
Bubr Terionepenayn.
OxJtakJIeHUE TIPH COBEPIICHUH PaOOTHI.
HarpeBanwne npu coBepiiieHn paboThl BHEITHUMH CHUIIAMHU.
. CpaBHEeHHUE TEMIOEMKOCTEN pa3TMYHbIX BEIIECTB.
. HaOmronenue kuneHus.
. HabmoneHre mocTostHCTBA TeMIIEpaTyphl IIPH TUTABJICHUH.
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13. Mojgenu TEII0OBBIX ABUTATEICH.

Jlabopamopnuie pabomot u onvimeot.

1. OmnbITH IO OOHAPYKCHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITHI 110 HAOJIOACHUIO TETVIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEII.

4. OmpepneneHue JaBiIeHUs BO3yXa B Oa/JIOHE ITPUIIA.

5. OmnpITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro obObémMa u
HarpeBaHUs WM OXJIAXKICHUS.

6. IlpoBepka rumoTe3bl JWHEWHOW 3aBUCUMOCTH [JIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUECKON TPYyOKEe OT TeMIIepaTypHhl.

7. HaGmronenue m3MeHEHHs BHYTPEHHEH SHEPruM Tejla B pe3yjbTaTe TeIUionepenadyu u
pabOoThI BHEIITHUX CHJI.

8. MccrnenoBanue sIBICHHS TEINIOOOMEHA IIPU CMEITMBAHUN XOJIOHOW M TOPSYEH BOJIBI.



9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMPU TEIIOOOMEHE C
HarpeTbiM METAJUTMYECKUM LIUIUHIPOM.

10. OnpeneneHne yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

13. OnpeneneHue yielIbHON TEITOTHI TJIABJICHUS JIbIA.

Pazgea 7. Jinekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

DnekTpusanus Ten. J[Ba poaa 3JIeKTpUYECKUX 3apsiaoB. B3anmoaencTBre 3apsyKeHHBIX TET.
3akon KyrnoHa (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEJl OT BEJIMYMHBI 3apsI0B U
PACCTOSTHUS MEXKY TEJIaMu).

OnekTpuueckoe mnojie. Hanpsok€HHOCTD 3sekTpudeckoro nons. [IpuHuun cynepno3uinuu
ANIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTApHBIM 3ieKkTpudeckuil 3apsa. CTpoeHue
atoMma. [IpoBOTHUKH U JUAIEKTPUKHU. 3AKOH COXPAHEHUS AIIEKTPUUYECKOTO 3apsia.

OJIEKTPUUYECKU TOK. YCIOBHS CYIIECTBOBAaHMS AJIEKTPUUECKOrO TOKa. VCTOYHUKHK
MOCTOSTHHOTO TOKa. JIeHCTBHS JJIEKTPUYECKOTO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DJNIEKTPUUYECKUN TOK B JKUJIKOCTIX U ra3ax.

Onektpuueckas 1enb. Cuna ToKa. JInekTpudeckoe HamnpsikeHue. ConpoTUBIECHUE
NpPOBOJAHUKA. YIEJIbHOE CONPOTUBJIIECHUE BemiecTBa. 3akoH Oma s yyacTka IIeNu.
ITocnenoBaTenbHOE U MapalIeIbHOE COETUHEHNE MPOBOIHUKOB.

PaGoTa u MOIIHOCTB AeKTpUUecKoro Toka. 3akoH Jlxoyns—JleHma. DnekTpuueckue memnu
U TIOTPEOUTENH AIIEKTpUUECcKoi sHeprun B ObiTy. KopoTkoe 3ambikaHue.

[locTositHHBIE MarHuThl. B3auMOAEHCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoOe ToJIE.
MarnuTtHoe 1osie 3eMJIM M €r0 3HadyeHue Uil >KM3HU Ha 3emiie. OnbIT Opcrena. MarautHoe
MOJIE€ AJIEKTPUYECKOTO TOKa. [[puMeHEeHnEe 3IIEKTPOMAarHuToB B TEXHUKE. [[€MCTBME MAarHUTHOTO
MoJisi Ha MPOBOJHUK C TOKOM. OJEKTPOABUTATEIb IIOCTOSHHOTO TOKa. Mcronab3oBaHue
AIEKTPOABUTATENEN B TEXHUYECKUX YCTPOICTBAX U HAa TPAHCIIOPTE.

Onbitel  @apanesd. SIBaeHue  diaekTpoMarHuTHo — uHAykuuu. IlpaBuno  Jlenna.
Onextporenepatop. CrnocoObl TOTYyYEeHHUS] DIEKTPUUYECKON DJHEPruu. OJIEKTPOCTAHIIMM Ha
BO300HOBJIIEMBIX UICTOYHHUKAX YHEPTUU.

Jemoncmpayuu.

DJeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHYKIIHSI.

3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsido0B.
[IpOBOTHMKH U AUDIEKTPHUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkHr NOCTOSSHHOTO TOKA.

JlelcTBUA 3JIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKUHN TOK B KUJIKOCTH.

11. ["a30BbIl pa3psa.

12. I3Mepenune cuiibl TOKa aMIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

HN3mepenune 3neKTpuyeCKOro HanpsKEHUS BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBIICHUM.

BzaumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJOCOB MarHura.
MonenupoBaHrue MarHUTHBIX MOJIEN ITOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oJje TOKa. DJIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JIL HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIECHUS SIIEKTPOMArHUTHOM UHIAYKIUH.

Omnpbitel @apajes.

3aBUCUMOCTbH HAIPaBJICHUA UHAYKIIMOHHOT'O TOKA OT YCIOBUM €r0 BO3HUKHOBEHHUS.
DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

S L o

9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OMnbITHI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U TPU COMPUKOCHOBEHHUH.
UccnenoBanue AeHCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U IUDJICKTPUKHU.
CoOopka u nmpoBepka pabOThI JIEKTPUIECKOH 11T MMOCTOSHHOTO TOKa.

N3Mmepenue u peryimpoBaHUe CUIIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPKCHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UJYIIETO Ye€pe3 PE3UCTOP, OT COMPOTUBICHUS
PE3UCTOpa U HAIIPSKEHHS HA PE3UCTOPE.

OnpITel,  JEMOHCTPUPYIOUIME  3aBUCHUMOCTb  3JIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOMAAU TONEPEYHOTO CEYEHU U MaTepHaa.

[IpoBepka npaBuiia CI0KEHUSI HANPSKEHUI MPU MTOCIEA0BATENIBHOM COCIMHEHUU JABYX
PE3UCTOPOB.

[IpoBepka npaBuia AJig CHIIbI TOKA MPU MapajuieIbHOM COETMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO YepPe3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HANPSKEHUs Ha
HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJAEHUCTBHUS TIOCTOSIHHBIX MATHUTOB.

W3yyenne MAarHUTHOTO TIOJNS TOCTOSSHHBIX MArHUTOB TPU KX OOBCAMHCHUH U
pa3aeIeHUN.

HccnenoBanne AeUCTBUSA AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbl B3aUMOJIEUCTBUSL KaTYILIKU C TOKOM U
MarHurta OT CHJIbl TOKA M HalPaBJIEHUS TOKA B KaTYIIKE.

N3ydenune 1eicTBrsl MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII1/] snekTpoaBuraTenbHON yCTaHOBKH.

OmnbITEl MO MCCIECIOBAHUIO SBJICHUS SJEKTPOMArHUTHOW WHIYKUWH: HCCIIEIOBAHUE
M3MEHEHUM 3HAYEHUS U HAIPABICHUS UHAYKIIMOHHOTO TOKA.
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Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe nBmxkeHue. MarepuanpHasg Touyka. Cucrtema orcu€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOro JIBWXKeHUA. PaBHOMEpHOE IpAMONIMHENWHOE JABWXKEHUE. HepaBHOMepHOE
NpSAMOJMHENHOE JBH)KeHUE. CpenHsss W MIHOBEHHAs CKOpPOCTh Teja IIPU HEPAaBHOMEPHOM
JBH>KCHUMU.

Yckopenue. PaBHOyckOpeHHOE TIpsiMOJIMHEHHOE NBrkeHue. CBoOoaHOEe majeHue. OnbIThI
lanmunes.

PaBHOMEpHOE ABMXKEHUE MO OKpYyKHOCTU. [lepuon m yactora obOpaimieHus. Jlunelinas u
YTJIOBasi CKOPOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHNE.

ITepseiit 3akoH HproroHa. Bropon 3akoH HberotoHa. Tperui 3axkon Herorona. IlpunHiun
CyNEpPHO3ULIUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJIBKEHHS, CUJIa TPEHHS
MOKOSI, APYTH€ BUIbI TPEHUS.

Cuna TSOKECTM M 3aKOH BCEMHUPHOI'O TATOTEHHS. YCKOpEHHE CBOOOJHOIO TMaJeHUs.
JlBrxenne tuianeT Bokpyr Connma. llepBasg kocmuueckas cKopocTb. HeBecomocTh
NEPETPY3KHU.

PaBHOBecue MaTepuaibHON TOUKH. AOCOIIOTHO TBEpPJ0€E Teno. PaBHOBecue TBEpIOTo Tena
C 3aKPEIUIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHeHne ummyibca. MIMmynbCc cuiibl. 3aKOH COXPaHEHUS MMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa cun TsbkecTd, ynpyroctd, TpeHusi. CBs3b
sHeprun u paboThl. [loTeHmanbHas SHEpPrusi Tena, MOAHSITOrO HaJ IMOBEPXHOCTHIO 3EMJIH.
ITorenmanbHas 3HEPrus c:kaTou npyxkuHel. Kunernueckas sHeprusi. Teopema 0 KHUHETHYECKON
SHEPIUH. 3aKOH COXPAHEHUSI MEXAaHUYECKOU SHEPTUU.

JHemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JBUKEHUS Tea OTHOCUTENIBHO Pa3HBIX TEJI OTCYETA.

2. CpaBHEHHE MyTE€l M TPAEKTOPUM JBHKEHUS OJHOIO U TOrO Y€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJI OTCYETA.

N3Mepenune CKopoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HakoOB PaBHOYCKOPEHHOIO JBUKECHUSL.
HaGmronenne nB>KeHHs Tella M0 OKPY>KHOCTH.
HabGmronenrne MexaHWYeCKuX SIBICHUN, MPOUCXOAIINX B cucTeMe oTcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JIEUCTBYIONIEH HA HETO CHUJIBI.
8. HaOmronenume paBeHCTBA CHII MPU B3aUMOJICHCTBHUH TEII.
N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHH.
10. [lepenaya nmnyiibca npu B3aMMOAEHUCTBUU TE.
11. [IpeoOGpazoBanus SHEPTUH TTPU B3AUMOJICHCTBUH TEJ.
12. CoxpaHEeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJECHCTBUMN.
13. CoxpaHeHHe UMITyJIbca IpHU aOCOIIOTHO YIIPYTOM B3aUMOJIEUCTBUHU.
14. HaOnroieHie peakTUBHOTO JBUKEHHS.
15. CoxpaHeHHE MEXaHUYECKON FHEPIUU IIPU CBOOOIHOM IMa/ICHUHU.

o Uk~ w



16. CoxpaHeHHE MEXaHUYECKON SHEPTUU TP ABUKEHUU TeJa MO/ ACHUCTBUEM MPYKUHBI.

Jlabopamophuie padomot u onvimot.

1. KoncTpyupoBaHue TpakTa s pa3roHa W JajbHEHIIEro pPaBHOMEPHOTO JABUKEHUS
[IapuKa WA TeIEHKKH.

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJBXEHUS Opycka WIM JBHXKEHHUS LIapuKa I10
HAKJIOHHOM TIOCKOCTH.

3. OmpeneneHue yCKOpEHHsS Tela MPU PABHOYCKOPEHHOM JBMKEHUM 110 HAKJIOHHOM
TJIOCKOCTH.

4. HccnepoBaHue 3aBUCUMOCTH MyTH OT BPEMEHU IMPU PAaBHOYCKOPEHHOM JIBHKEHUU 0€3
HA4aJIbHOU CKOPOCTH.

5. IlpoBepka rumnoTesbl: €Ciu MPU PABHOYCKOPEHHOM JBIXKEHUH 0€3 Ha4aJbHOU CKOPOCTH
IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCET, TO COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHHU
OJINHAKOBHI.

6. HccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CWJIbl HOPMaJIbHOIO
JABJICHUSL.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKEHUS.

8. OmnpeneneHue )KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUU Tejla IO
TOPU3OHTAIBHOM TTOBEPXHOCTH.

10. Onpenienienne pabOThl CHUJIBI YIPYTOCTH TIPU TOIBEME Tpy3a C HCIOJIb30BAaHUEM
HETOABMYKHOT'O U MOJIBHIKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXpaHEHUS SHEPTUM.

Paznen 9. Mexanuueckne KojieO0aHUS U BOJHBI.

Konebarensnoe npuxenne. OCHOBHBIE XapaKTEPUCTHUKH KOJICOAHWM: IMEPHOJ, 4YacToTa,
aMIuIMTyga. MaremMaTH4ecKud W TPYXKHUHHBIA MasTHUKU. [IpeBpaleHue »SHEpruu ImpU
KOJIEOATEIHLHOM JIBUKEHUU.

3aryxaromue kojeOanus. BeiHykneHHbIe KoneOanus. Pe3onanc. MexaHuuecknue BOJIHBI.
CaoiicTBa MexaHMUeCKUX BOJIH. [IpogosibHbIE U TIOTIEpeYHbIe BOIHBI. [[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusa. MexaHnuecKrue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa TOHAa. OTpaxkeHue 3Byka. MIHGpa3Byk u yIbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenne xonebaHuii TEI MO ISHCTBUEM CHUIIBI TSXKECTH U CHJIBI YIIPYTOCTH.

2. HabGnronenue xonebGaHuii rpy3a Ha HUTU U HA TIPY)KUHE.

3. HaOmronenue BRIHYXACHHBIX KOJICOAHUI 1 pe30HaHCA.

4. PacnpocTpaHeHre NPOAOIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIN).

5. HaGmronenue 3aBHCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKUU PE30HAHC.

Jlabopamopnuie padbomot u onvimol.

1. OmpeneneHue 4acTOThl U MEPHOJIa KoJIeOaHU MaTEMAaTHUYECKOTO MasiTHUKA.

2. OmnpenesieHre 4acTOThHI U IEPHO/Ia KOJI€OAHUHN PYKUHHOTO MasgTHHKA.

3. HccnenoBaHnue 3aBUCHUMOCTH TEepuojaa KOJeOaHUU IMOJBEIICHHON0 K HUTH Tpy3a OT
JUTUHBI HUTH.



4. HccnepoBaHue 3aBUCMMOCTH TNEpUOAA KOJIEOAHWM MPYKUHHOTO MasTHUKA OT MAacChl
rpysa.
5. IlpoBepka HE3aBUCHMOCTH Mepuoja KojaeOaHUil Trpy3a, MOJABEIICHHOTO K HHUTH, OT
Macchl Irpy3a.
6. ONBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD MEPHOJIa KOJIeOaHU MPY>KMHHOTO MasiTHUKA
OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.
7. V3MmepeHue yckopeHus CBOOOAHOTO TaeHuUs.
Paspgen 10. DiieKTpOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJHBI.
DJIEKTPOMAarHUTHOE TOJE. DJIEKTPOMATHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJH. [IIkana 31neKTpoOMarHuTHBIX BOJIH. MICOJIb30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM
CBSI3H.
DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.
2. BoaHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomut u onvimot.
1. MBydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOMILHOTO TeleoHa.
Paszpnen 11. CBeToBbIC ABJICHHUS.
JlyueBas mognenb cBera. Mctounuku cBeta. IIpsiMonMHENHOE pacnpoCTpaHEHUE CBETA.
3atmenus Connua u JIynel. OtpaxkeHue cBera. [lnockoe 3epkao. 3aKOH OTpakKeHHUs CBETA.
[Ipenomiienne cBeta. 3aKoH MpenoMIIeHUs! cBeTa. [1onHOe BHyTpeHHEE OTpa)kKE€HUE CBETA.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xox unydeit B naumnH3e. Onrtuyeckas cuctema (doroammapara, MUKPOCKOINA W
Teneckomna. ['1a3 kak ontuyeckas cucreMa. bam3opykocTs U JaabHO30PKOCTb.
Paznoxenne 6enoro ceeta B criekTp. OnbiTel HetoToHa. CrOXKEHUE CIIEKTPaTbHBIX IBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMonuHEHOE pacIpPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.
OnTtryeckuil CBETOBO/I.
Xox ny4ei B coOuparoe JInH3e.
XO0JI Tyder B pacCenBAIOLIEH JIMH3E.
[Tonyuenne n300pa>keHUI C TOMOILBIO JTUH3.
[Tpunuun neiictBus gortoamnmnaparta, MUKPOCKOIA U TEIECKOIA.
10. Monens ri1asa.
11. Paznoxxenue 6enoro cBeTa B CIEKTP.
12. [Tonydenue 6esoro cBeTa MpM CIOKEHUH CBETA PAa3HBIX L[BETOB.
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Jlabopamopnuie padbomot u onvimeol.
1. HccnenoBanue 3aBUCUMOCTH yTJjla OTPaXEHHUS CBETOBOTO JIy4ya OT yrIJia majeHusl.
2. H3ydeHue xapaKTEpPUCTUK U300pakKeHHUS TIPeaMETa B INIOCKOM 3epKaje.



3. HccnepgoBanue 3aBUCMMOCTH YIJIa MPEOMIIEHHSI CBETOBOTO Jiyda OT yIiia NaJeHHUs Ha
I'PAaHULIE «BO3TYX—CTEKIION.
[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOUPAIOIIEH JIUH3BI.
Onpenenenue (OKyCHOr0O pacCTOSHUSA U ONTHYECKOM CHITbI COOMPAOIIEH JTMH3BI.
OnpITHI IO Pa3I0KEHHIO OEJIOT0 CBETA B CIIEKTP.
OnpIThl MO BOCHPUSATHIO I[BE€TA MPEAMETOB MPU HX HAOIIOJACHUM 4Yepe3 LIBETOBBIC
(UIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdopaa u mimanerapuas moaens atomMa. Mogens aroma bopa. Mcnyckanue u
noryionieHue ceeta atoMoM. KBaHTsl. JInHEeW4YaTbie CIIEKTPBI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpoeHHWe aTOMHOTO sjpa.
Hyxnonnass mopnens aromHoro siapa. M3otombl. PaanoakTtuBHbIEe mnpeBpamienus. Ilepuoj

N o v ok

MoJTypacriajia aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO U MACCOBOTO YHCEJ. JHEPrusi CBSI3U
aTOMHBIX sijep. CBs3b Macchl M dHeprud. Peaknuu cuHTE3a W JieleHUs sjep. VICTOUYHUKU
sHeprun ConHIa U 3BE3I.

SnepHas sHepreTuka. J{elicTBHUS paJOaKTUBHBIX H3IYYCHUH Ha )KMBBIC OPTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TyYCHHUS U TTOTJIOIICHHUS.

2. CHexTpsl pa3IuvHbBIX Ta30B.

3. CnekTtp Bogopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. Pabota cuéTunka HOHUZUPYIOUIUX U3ITYyYCHUH.

6. Perucrpaius uznydeHus npupoIHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYCHUSI.

2. UccnenoBanuwe TpEeKOB: W3MEpPEHHWE HHEPTUU YACTUIIBI 1O TOPMO3HOMY MyTH (IO

dboTorpadusam).

3. M3mepenwue paauoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTETHEHO-0000MIAIONINI MOAYITh TIPEAHA3HAYEH JJI CUCTEMATU3aIluu U 0000IIeHUS
MPEIMETHOTO COJIEPKAHUS W OTMbITA JESITETbHOCTH, MPUOOPETEHHOTO MPU HM3YyYEHUU BCETO
Kypca (GU3HKH, a TaK¥Ke JIsl TOATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 2K3aMeHY 10 (pu3uke
JUTSE O0y4arONUXCsl, BRBIOPABIIUX ATOT YUEOHBIN MPEAMET.

[Tpu u3ydeHnn JaHHOTO MOYJISI PEaTU3YIOTCS M CHCTEMATH3UPYIOTCS BUIBI ACSTEIHHOCTH,
HA OCHOBE KOTOPBIX OOECIEeUnBaETCS JOCTHKEHHUE TNPEIMETHBIX ¢ METampeIMEeTHBIX
TUIAHUPYEMBIX PE3YyIbTaTOB OOy4eHHs, (OPMHUPYETCS €CTECTBEHHOHAyYHas T'PaMOTHOCTH:
OCBOCHHE HAYYHBIX METOJOB WCCIEAOBAHUS SBICHUN TPUPOALI W TEXHHUKH, OBIIAJICHUE
YMEHUSIMU OOBSICHATH (PU3MUECKHE SBIICHUS, IPUMEHSIS TTOTYYCHHBIC 3HAHUS, PElIaTh 3a/1a49H, B
TOM YHCJIE KaY€CTBEHHBIE U KCIIEPUMEHTAIBHBIC.

[TpuHIIMTIUATBHO MEATEIPHOCTHBIN XapaKTep JAaHHOTO pa3jelia peain3yercs 3a CU€T TOoro,
9T0 00yJaromrecs BHIMOMHSIOT 3aJaHus, B KOTOPBIX UM TpeIIaracTcs:



Ha OCHOBE IOJIyYE€HHBIX 3HAHUI pacno3HaBaTh U HAyYHO OOBSICHATh (PU3NYECKUE SBIICHUS
B OKPY’KAIOLLEN IPUPOJE U ITIOBCEAHEBHOM KU3HU;
UCII0JIb30BaTh HAY4YHbIE€ METOJbl UCCIEAOBAHUS (PU3MUYECKHUX SIBICHUM, B TOM YHUCIE IS
IIPOBEPKU TUIIOTE3 U MOJYYEHUs] TCOPETUYECKUX BBIBOJIOB;
OOBSACHATh HAay4YHbIE OCHOBBI HauOoOJee BaKHBIX JTOCTHKEHUI COBPEMEHHBIX TEXHOJOTHI,
Halnpumep, IMPAKTUYECKOTO MCIOJIB30BAaHUS Pa3JIMUYHBIX HCTOYHUKOB JHEPIMM HAa OCHOBE
3aKOHA IPEBPALLCHUSA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyenne ¢u3MKM Ha YpPOBHE OCHOBHOIO o0OOLIEro o00pa3oBaHMs HAMpABIEHO Ha

JOCTH)KEHUE TUYHOCTHBIX, METAMPEIMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

B pesynbrate wu3ydeHus (U3MKK HAa YPOBHE OCHOBHOrO OOIIEro o0O0pa3oBaHUs Y
oOyyaroierocst 0ynyt copMUpPOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3YyJbTAThl B YACTHU:

e 1) MATPHMOTHYECKOr0 BOCIIMTAHUSA:

e - MPOSBIICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (hU3MUYECKOit
HayKH,

e - I[ICHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PUZHKOB;

e 2) rpa’KIaHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e - F'OTOBHOCTh K aKTUBHOMY YYaCTUIO B OOCYKJICHHH OOIIIECTBEHHO 3HAYUMBIX M ATHYECKUX
po0JIeM, CBSI3aHHBIX C TPAKTUUECKUM MPUMEHEHUEM JIOCTUKEHUN (PU3UKY;

e - OCO3HAHHME BAXXHOCTU MOPATbHO-ITUUYECKUX MIPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

e - BOCTIPUSTHE ACTETHUCCKUX KauecTB (DU3UUECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HAHHE IIEHHOCTH (U3UYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTa TMO3HAHUS MUpa,
OCHOBBI Pa3BUTHUS TEXHOJOTUM, BaKHEHIIIEH COCTABIAIONIEH KYIbTYpHI;

e - pa3BUTHE HAYYHOH JFOOO3HATEIHHOCTH, HHTEPECA K UCCIIEA0BATENHCKON AEATEIHHOCTH;

e 5) ¢popMupoBaHus KyJbTYPHI 310POBbSI U IMOLHOHAIBHOI0 0J1ATONOTY M

e - OCO3HaHHE IIEHHOCTU 0€30MmacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
BaYXHOCTH TPaBHJI 0€30MaCHOTO MOBEJIEHUS HA TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUUECKUM U
TEIUIOBBIM 000PYI0OBAaHUEM B JOMAIIHUX yCIOBHUSAX;

e - cOpMHUPOBAHHOCTH HaBBIKa PedICKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO JKe
npaBa y ApYyroro 4ejioBeKa;

e 6) TPyZI0BOI0 BOCIMTAHMS:

e - AKTUBHOE yYacTHE B PEUICHUU MPAKTUYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aluu, TopojAa, Kpas) TEXHOJOTHYECKOW U  COLMAaJbHOM  HANpaBJICHHOCTH,
TpeOYIONUX B TOM YHUCIIEC U (PU3NIECKUX 3HAHUN;

e - MHTEPEC K MPAKTUIECKOMY M3YUYEHUIO MTPOQECCUll, CBI3aHHBIX C PUBUKOI;

e 7) 3K0JIOrHYECKOT0 BOCIIUTAHUSA:

e - OpHEHTAIUsl Ha TpPUMEHECHHE (U3MYECKUX 3HAHUW IS pEHIeHWs 3a7ad B 00JacTu
OKpY’Karouen cpeibl, INIaHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUN JJIs
OKPY’KAIOIIEH CPEbI;

e - OCO3HAHME TJI00ATBHOTO XapaKTepa HIKOJIOTUUECKUX MPOOIeM U MyTel UX pelIeHHUs;

e 8) amanranuu K U3MEHSIOIMMCH YCJIOBUAM COLMAJIBHON U MPUPOJAHO Cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJECHCTBUM TMPU BBIIOTHEHUU HCCIEIOBAHUI U MPOEKTOB
(r3MYeCKON HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM APYTHX;

e - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTUUYECKYIO AEATEIbHOCTD;



- MOTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUU, B TOM uuciie (HOpMYyIUPOBATH HJIEH,

IIOHATHA, TUIIOTEC3BI O (1)H3H‘-ICCKI/IX 00BEKTaX U SIBJICHUAX,

- 0OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKHU;
- IJJAHUPOBAHKME CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUYECKHUX 3HAHUIA;
- CTPEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3AMMOCBSI3U IMPUPOJbI, OOIIECTBA U SKOHOMUKH,

B TOM YHCJIE C UCTIOJIb30BAHUEM (PU3NYECKUX 3HAHMI;
e - OLIEHKAa CBOMX JCHUCTBUM C YYETOM BIUSAHHUA Ha OKPYXKAIOIIYI CPEAy, BO3MOXKHBIX

JI00AJILHBIX MMOCIEACTBUMA.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynmbraTe OCBOEHHS TporpamMMbl 1O (U3UKE HAa YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuyatomierocst OyayT cGOpMHpPOBaHbI MeTAaNpeIMeTHbIe Pe3yJbTaThl,
BKJTIOUAIOIINE I103HABATEIbHBIE YHHUBEPCAIbHbIE YYeOHBIE JEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIE YIeOHbIC IEHCTBUS, PETYISTHBHBIC YHUBEPCATbHbIC yUeOHBIC TCHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornuecKkue 1eicTBUA:

BBISIBJISATH U XapaKTePHU30BaTh CYIIICCTBEHHBIC MIPU3HAKA 0OBEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIIH, OCHOBAHUS JJIsI 0000IIEHUS 1
CpaBHEHHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paccMaTpUBAeMbIX (DaKTax, NaHHBIX H
HaOIIOJICHHSIX, OTHOCSIIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBIIATH NPUYMHHO-CJICICTBEHHBIC CBSI3W TPH H3YYCHUH (PU3NYCCKUX SIBICHUH U
IPOIIECCOB, JCNaTh BBIBOJILI C HCIIOJB30BAHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBSI3SIX (DU3HUECKUX BEIINYHH;
CaMOCTOSITEILHO BBIOMpATH CITOCO0 perieHus yaeOHor Ghu3ndecKon 3a1aun (CpaBHEHHE
HECKOJILKMX BapHaHTOB pEIICHHS, BHIOOpP HamOoliee TMOAXOIANIETO C  YY4ETOM
CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUCB).

Ba3oBble uccienoBarejabcKkue 1eCTBHUA.

MCITIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKII HHCTPYMEHT TIO3HAHUS;

MIPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY TUIAHY OMBIT, HECIOXKHBIN (HU3UIECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NIECKOTO SIBICHUS;

OIICHMBATh Ha TPUMEHHMOCTh M JOCTOBEPHOCTH MH(MOPMAIUIO, MOTYYEHHYIO B XOJI€
WCCJICIOBAHUS WA DKCIIEPUMEHTA;

CaMOCTOATENFHO  (OPMYNIHPOBATH O00OOIIEHUS W  BBIBOABI 1O  pe3yjibTaTaM
MPOBEIEHHOTO HAOIIOICHMS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX IMPOIIECCOB, a TAKKE
BBIJIBUTATH MPETIONOKECHHS 00 UX PA3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

MPUMEHSTh Pa3IMYHble METOJbl, UHCTPYMEHTHI W 3alpochl MPHU IOUCKE U OTOOpe
MH(pOpMALINK WIH TaHHBIX ¢ YYETOM MPEITI0KEHHON yueOHOM (hr3nuecKoil 3a1auu;



aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH HMH(DOPMALUIO Pa3ITUUHBIX
BUJIOB U ()OPM MPEACTABICHHUS,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHpOpMaUuud U
WUIIOCTPUPOBATh pEUIaeMble 3a/layd HECJIOKHBIMU CXE€MaMH, AuarpaMMaMiy, HHOMU
rpaduKoil U UX KOMOMHAIIUAMMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

B XO0Je OOCyXJeHus ydyeOHOro MmaTepuaia, pe3yJbTaToOB JIaOOpaTOPHBIX padboT u
MIPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMON TEMBbI M BBICKAa3bIBATH HJIEH,
HaIleJICHHBIC Ha PEIICHHUE 3a/1a4 U MOAIep)KaHue OJIaroKenaTeIbHOCTH OOIICHNUS;
COTIOCTABIISAITh CBOM CYXIEHUS C CYXKICHUSMH JPYyrUX YYaCTHHUKOB JHajora,
OOHaApYXUBATh Pa3ININe U CXOJICTBO MO3HIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTABIATH  PE3YNbTAaThl  BBIIOJHEHHOTO  (PU3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHMSI, IPOCKTA);

MOHMMATh ¥ UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U WHANBUAYATBHON PaOOTHI IPH
pEIIeHNN KOHKPETHON PU3NIECKON MPOOIIeMBI;

NPUHAMATh 1€ COBMECTHOHM JIEATEIBHOCTH, OpPraHW30BBIBATH JCHCTBHS 1O €&
JTOCTH)KCHUIO: PaCIpeNiesIsTh POJid, 00CYKIaTh MPOIECCHl U Pe3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBITIOJIHATh CBOIO YacTh pabOThI, JOCTUTAs KAdECTBEHHOTO pe3yibTara IO CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPYS CBOU JACUCTBUS C JPYTUMH YiIeHAMH KOMaH/IbI,
OLIEHMBATh KaUY€CTBO CBOETO BKJIAJa B OOLIHIA MPOIYKT IO KPUTEPHUSIM, CAMOCTOSATEIEHO
cOopMyIHpPOBaHHBIM yYaCTHUKAMU B3aUMOJIEHCTBUSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX U yUYEOHBIX CUTYalMsIX, TPEOYIOMUX AJIs PEIICHUS
bU3UYECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOJaX NPHUHITHS pelieHu (MHIUBUIYAIbHOE,
MIPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN Ipynnoi);

CaMOCTOSITEJIbHO COCTAaBJISATh QJITOPUTM pelIeHus (PU3NYECKON 3a7aud WM TUIaHa
UCCJIEIOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH MpeJiaraeMble BApUAHTHI PEIICHUIA;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh a/ICKBATHYIO OLICHKY CUTYallMH U MpeJiaraTh IiaH €€ U3MEHEHUS;

OOBSCHATH IPUYUHBI JOCTIKCHUSI (HEAOCTIIKEHUS) PE3YyIbTaTOB JIEITEILHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTbh KOPPEKTUBBI B JICSITEIBHOCTh (B TOM YHCJIE B XOJ BBIOIHEHUS (HU3UUECKOTO
UCCIIEIOBAHUSI WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, W3MEHUBIIHUXCA
CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;



CTaBUTh €05 Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WIA JUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYToOro;

NpU3HAaBAaTh CBOE MpPaBO Ha OMMOKY MpH pelIeHUH (QU3MYECKUX 3ahad WIH B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ MIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenuss B 7 kJjacce NnpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb CPOPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUM:

WCIIOJB30BaTh TMOHATHS: (U3MYECKUE W XUMHYECKUE SIBJICHHS, HaOJI0JICHUE,
AKCTIEPUMEHT, MOJEJb, TUIOTE3a, CAMHUIBI (PU3UUYECKUX BEIUYWH, aTOM, MOJICKYJa,
arperaTHble COCTOSIHMSI BelecTBa (TBEPAOE, KUIKOE, Ia3000pa3HOe), MEXaHUYEeCKOe
NBIDKCHHE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSIMOJIMHEHHOE),  TpaeKTOpus,
paBHOAeHCTByIOIIAsE cuna, naeopmanusa (ynpyras, IUTacTHYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiaeHus (auddy3us, TerIoBoe IBIXKCHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBIDKCHHE, HEPAaBHOMEPHOE JBIDKCHHUE, WHEPLUs, B3aUMOJICHCTBHUE TEJ, PAaBHOBECHE
TBEPJBIX TN C 3aKPETUIEHHOW OCBIO BpallleHus, Tiepeada JaBicHus TBEPABIMU TEIaMU,
KUJIKOCTAMH M Tazamu, arMochepHOe [aBJICHHE, IUIaBaHUE TeJ, IPEBpaICHHUS
MEXaHUYECKOM PHEPTHH) TI0 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYEHHBIX (PU3NYECKUX SBICHUM B OKPY>KAIOIIEM MHpE, B
TOM 4YHucie (U3UYECKUE SBJICHUS B MPUPOJE: MPUMEPHI ABIKCHHUS C Pa3IMYHBIMU
CKOpDOCTSIMH B KHBOW W HEKHMBOH MpUPOJE, AECHUCTBUE CWJIbI TPEHHS B NIPHUPOJE H
TEXHHUKE, BIHMSHUE aTMOC(EpHOTrO IaBieHUS HA JKMBOM OpraHu3M, IUIABaHHUE PHIO,
phIUard B TeJe 4YeNoBEKa, MPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 3a7aduy B Y4EOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SBICHUMH;

ONKCHIBATh M3YUYCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBICHHS, UCTONB3Yd (U3HUECKHUE
BEJIMYMUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSA
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CUjla TPEHUs, AaBieHue (TBEPIOTO
TeNa, >KUIKOCTH, Tas3a), BBHITAIKMBAIONIAS CWJIA, MEXaHWYeckas paboTa, MOIIHOCTS,
IJIEY0 CHUJIBI, MOMEHT CHJIbI, KOX(P(OUIIMEHT TIOJNE3HOro MACHCTBUS MEXaHH3MOB,
KMHETUYECKAasi W MOTEHLMAJIbHAs SHEPrusi), MpU ONUCAHUM MPABUIBHO TPAKTOBATh
(bu3HUECKHI CMBICI HCTIOIB3YEMBIX BEIMYWH, UX 0003HAUCHUS U €AMHUIIB (PU3NUECKUX
BEIIMYMH, HAXOMWUTHh (POPMYIBI, CBS3BIBAIONINE JaHHYIO (DU3UYECKYI0 BEIUYHHY C
JIPYTHMH BEIWYMHAMH, CTPOUTH TpadUKH WU3YYCHHBIX 3aBHUCUMOCTEH (HU3HUECKUX
BEJINYUH;

XapaKTepru30BaTh CBOMCTBA Tel, (DU3NUYECKUE SBICHUS U MPOIIECCHI, UCIONIb3Ys TPaBHIIa
CJIOKEHHMs cuil (BIIOJIb OJTHOM MpsiMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBecUss phiuara (OJI0OKA), «30JI0TOE MPABUIIO» MEXAaHUKH, 3aKOH
COXpaHEHMS] MEXaHMYECKOW SHEpPruu, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUYECKOE BhIPAXKECHUE;



OOBSACHATH (PU3HYECKHE SIBJIICHUSA, MPOLECCHl W CBOWCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPUEHTUPOBAHHOI'O XApPAKTEPA: BBIABIATH ITPUYUHHO-
CJIE/ICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHUE U3 1—2 JOrMYEeCKUX II1aroB ¢ onopou Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3MUECKUX SBICHUHN, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pemiarb pacy€THble 3ajaud B 1—2 [EHCTBUA, HCHOJIB3YS 3aKOHBI U  (POPMYIIbI,
CBsI3bIBAIONINE (PM3MUECKHIE BETMUYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ1a4M 3alMChIBATh
KpaTKOE€ yCIIOBUE, MOJACTABIATh (PU3NYECKHE BEIUYUHBI B (OPMYJIbl U MPOBOIUTH
pacu€Tbl, HAXOAWThb CIPABOYHBbIC JaHHbBIE, HEOOXOAMMBIEC JUIsl pelIeHus 3ajad,
OLICHMBATh PEATTMCTUYHOCTD MOJTYYEHHON (PU3NUYECKON BETUUNHBIL;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PEUIUTh IPU MOMOIIM PU3NYECKUX METOIOB,
B OIKMCAaHWU MCCIEOBAHUSI BBLACIATH MPOBEPSEMOE MNPEANoNIoKeHUEe (TUIOoTe3y),
pas3nuyaTh U MHTEPIPETHUPOBATH MOJYUYECHHBIH pe3ysbTaT, HAXOJUTh OUIMOKH B XOJ€
OMbITA, IE€JATh BBIBOJBI IO €T0 PE3YJIbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOIEHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten: (QopMyIHMpOBaTH MPOBEPSEMbIE MPEIAINOJIIOKEHUS, CcOOUpaTh YCTAaHOBKY U3
IPEIJI0KEHHOT0 000PYI0BaHUs, 3aMUCHIBATh X0 OMbITA U (HOPMYIUPOBATH BHIBOIBI;
BBITMIOJHATH MPSIMbIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00bEMa, CUIIbI U
TEMIIEpPaTyphl C HCIOIb30BAHUEM AaHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3a1aHHOUN aOCOIOTHOM MOTPEITHOCTH U3MEPCHH;
IPOBOAUTH HCCIEAOBAHME 3aBUCUMOCTH OAHOW (PU3MUECKOW BEIMYMUHBI OT JIPYroil ¢
UCITOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTH IyTH PaBHOMEPHO ABUKYILETOCS
Tejla OT BPEMEHU JABMKCHUS Te€Jla, CUJIBI TPEHUS CKOJIBKEHHsI OT BeEca Tejla, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUJIOMIAIU
COIIPUKOCHOBEHMS TEJ, CWIbl YIPYTOCTH OT YMJIMHEHUs NPY>KUHBI, BBITAJIKUBAIOLICH
CHJIBI OT 00BEMa TOTPYXKEHHOH YacTH Tella W OT IUIOTHOCTH JKHUJIKOCTH, €&
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWMHBI, HA KOTOPYIO MOTPY>KEHO TeIo,
yCIOBUW TIJIaBaHUS TeJ, YCIOBUW paBHOBECHS pblyara U OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWM y4€OHOTO UCCJENOBaHUs, COOUPATh YCTAHOBKY U  BBIMOJIHATH
U3MEpEHUs, CIeaysl NPEIJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJdbTaThl MOTYYEHHOMN
3aBUCUMOCTH (PU3UYECKUX BETUYMH B BUJIE MIPEIIOKECHHBIX TaOIUIl U TpaduKOB, AeIaTh
BBIBOJIBI 10 PE3YyJIbTATaM UCCIICIOBAHUS,

MPOBOJUTh KOCBEHHBIE W3MEpEHHs] (DU3NYECKUX BETUYMH (IUIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPAOrO Teja, CHJIA TPEHUS CKOJIBKEHHUs, JaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAS CWJa, JCHCTBYIOIIAs HAa TMOIPYy:KEHHOE B KUIAKOCTh TEJO,
KOA(P(UIIUEHT TMOJE3HOTO0 ACHCTBUA MPOCTHIX MEXAaHU3MOB), CIEAYs MPEI0KEHHON
MHCTPYKIMU: TIPU BBINOIHEHUH U3MEPEHHUI COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYHCIISITh 3HAYEHHE UCKOMOM BEJIMYUHBIL;

coOm0OaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ J1abopaTOPHBIM
00opyT0BaHUEM;

YKa3blBaThb NPUHIUIIBI JIEUCTBUS NOPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AUHAMOMETP, COOOIIAIOIIMECS COCYAbl, OAPOMETP, pblyar, MOABUXHBIA U
HETOJBUKHBINA OJIOK, HAKJIIOHHASI TUIOCKOCTH;



XapaKTepU30BaTh MPUHLMIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOPOM HAa HX ONHUCAHMS (B TOM 4YHUCJE: MOALIUIHUKH, YCTPOWCTBO
BOJONPOBOJIA, THAPABINYECKUN IPECC, MaHOMETpP, BBICOTOMEp, MHOPLIHEBOM HAcoC,
apeoMeTp), MCMOJb3ys 3HaHUS O CBOMCTBaX (PU3MUECKHX SBICHHA U HEOOXOIUMBIE
(u3nyeckre 3aKOHbl U 3aKOHOMEPHOCTH;

NPUBOJIUTHL MpuUMEpbl (HaXoauTh UHGOPMALMIO O TMpUMEpax) MPaKTUYECKOro
UCIIOJIb30BaHUSl (U3MUECKUX 3HAHUM B TOBCEIHEBHOM >KM3HU Mg OOecredeHus
0e30macHOCTH MpU  OOpallleHuH ¢ NOpudopaMu M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpPAHEHHUS 3JI0pOBbsi M COOJIOAEHUS HOPM 3KOJOTMYECKOrOo TIOBEJIECHUS B
OKPYKAIOIIEN CPEAE;

OCYHIECTBJISITh OTOOpP HMCTOYHUKOB HH(popmanuu B VIHTepHETe B COOTBETCTBUHU C
3aIaHHBIM TIOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINUXCSA 3HAHUW U IYTEM CPABHEHUS
Pa3TUYHBIX UCTOYHHUKOB BBLACNATH MHPOPMAIIMIO, KOTOPAs SBISETCS MPOTUBOPEUYMBOM
WJIH MOXET ObITh HEOCTOBEPHO;

UCIIOJIb30BaTh MPU BHINOJHEHUHU YYE€OHBIX 33JaHUM HAYYHO-TIOMYJISAPHYIO JUTEPATYpPY
(du3nUecKoro cojepkanusi, CpaBoOUHble MaTepHalbl, pecypchl ceTd UHTepHeT, Bl1aieTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHusi HHOpMALMKM U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

co37iaBaTh COOCTBEHHbBIE KpaTKHUE MUCbMEHHBbIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMAINK (PU3NYECKOTO COJIEpKaHMsI, B TOM 4YHCIIE MYOJIMYHO JIeTaTh
KpaTKhe COOOLIEHHs O pe3yJbTaTaX MPOEKTOB WM Y4€OHBIX MCCIIEOBAHUN, IIPU 3TOM
IrpaMOTHO  HCMOJNb30BaThb M3YUYCHHbIM NOHATUHHBIA  ammapar Kypca (U3MKWH,
COIPOBOK/1aTh BBICTYIUICHHUE IIPE3CHTALIAEH;

IpY BBIMOJIHEHUN YYEOHBIX MPOEKTOB M MCCIENOBAaHUI pacnpeneniarTbh oO0s3aHHOCTH B
Ipylnine B COOTBETCTBUU C ITOCTaBICHHBIMM 3aJa4aMM, CJIECINUTh 32 BBIIOJHEHUEM IUIAHA
JEHUCTBHM, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JICATEIBHOCTH TPYIIIIHI,
BBICTPAaNBAaTh KOMMYHHMKAaTUBHOE B3aMMOJICMCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K koHity oOydeHus B 8 Kjacce TpeaMETHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHIA:

WCIOJIB30BATh MOHATHS: Macca M pa3sMepbl MOJIEKYJ, TEIJIOBOE ABUKEHUE AaTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAUIMYECKHE M aMOopdHBIE Tea,
HACBIIICHHBIA U HEHACHIICHHBIN Iap, BIAXXHOCTh BO3[yXa, TEMIIEpAaTypa, BHYTPECHHSIA
SHEprus, TEIUIOBOM IBHUIATENb, DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, SJIEKTPUYECKOE
T10JI€, MPOBOJHUKHU U TUDJIEKTPUKH, IOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TT0JIE;
paznuuath SIBJICHHS (TEIJIOBOE paCIIMPEHHE W CKaThe, TeIionepeaada, TEeIMIoBOe
pPaBHOBECHE, CMayMBaHWE, KANWULSIPHBIE SBJICHUS, HWCHAPEHHUE, KOHJICHCALHs,
IIJIABJICHUE, KpHUCTaJUIU3alus (oTBEpAEBaHUE), KUIICHHUE, TemIonepeaaya
(TerIONpPOBOJHOCTh, KOHBEKLIHMS, H3JIy4YCHHUE), DJEKTpU3alus Tel, B3aUMOJICHCTBHE
3apsa0B, ACUCTBUSA DIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JECWCTBME MArHUTHOTO IOJISI HAa NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMS) 10 ONHMCAHUI0O HUX XapaKTEepPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3NUECKOE SIBIICHUE;



pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4Hclie (Qu3nueckue SBICHHS B TMPUPOJIC: TMOBEPXHOCTHOE HATSIXKEHUE U
KaNWUIIpHbIE SIBJICHUS B MPUPOJAE, KPUCTAUIBI B mpupoie, uzinydeHue ComHIua,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, WHEs, CHEra,
AIIEKTPUYECKUE SIBICHUSL B aTMOcdepe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJie 3emiid, ipei¢ MOoJ0COB, pOJIb MArHUTHOTO TMOJIS JUIS )KU3HHU Ha 3emJie, MOISPHOE
CUSHHME, TpPU DITOM T[EPEBOJUTHh MPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIJEIATH
CYILIECTBEHHBIE CBOMCTBA (TIpU3HAKHU) (PU3UUYECKUX SIBICHUN;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel U (U3HUECKHE SIBJICHUS, UCIIOJB3YSl (PU3HUECKUE
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHsSI HHEPrus, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIUIOEMKOCTh ~ BELIECTBA, YJelbHAas TEIJIOTa IUIABJICHMS, YyJAeJdbHas TEIuloTa
napooOpa3oBaHusl, yJeJdbHas TEIUIOTa CropaHusi TOIUIMBA, KOAI(DQPUIMEHT MOJIE3HOTO
JEUCTBUSI TETUIOBOW MAIlIMHBI, OTHOCUTENIbHAS BIAXKHOCTH BO3AYyXa, AJICKTPUUYCCKUI
3apsi, cuja ToKa, JIEKTPUYECKOE HAIpsHKeHUE, CONPOTUBIEHUE MTPOBOIHUKA, YEIbHOE
COTNPOTHBIICHUE BEIIECTBa, pad0Ta U MOIIHOCTh JIEKTPUUECKOTO TOKA), MIPU OMUCAHUU
MPaBUIBHO TPAKTOBATh (DPU3MYECKUM CMBICI HUCIOJIB3YyEeMbIX BEIWYWH, 0003HAUYCHUS U
eAUHUIBI  (U3WYECKUX BEIMYMH, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIIUE JAaHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMU, CTPOUTH TpaduKku H3YICHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWMCTBAa TeJN, (PU3MYECKUE SBICHUS U TMPOIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEIIECTBA,
NPUHLUIT CYNEPIIO3ULIAN TTOJIEN (HA KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH Oma Ji71sl yyacTka 1enu, 3akoH Jxoyns—JleHua, 3aKOH COXpaHEHHs SHEPTUH, MpU
ATOM J1aBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKCHUE;

OOBSACHATHh (DU3UYECKHE MPOLIECCHl M CBOMCTBA TeJ, B TOM YHWCIE M B KOHTEKCTE
CUTyalluil TPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH MPUUYUHHOCIIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX
cBOMCTBa (PM3UYECKUX SBIICHUH, (PU3NICCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIe 3adaud B 2-3 JEWUCTBUSA, WCIOJIB3YS 3aKOHBI U  (POpPMYIIHI,
CBsI3BIBAOININE (PM3MUECKHE BEIIMUMHBI: HA OCHOBE aHAJN3a YCIOBHS 3aJ]a4M 3aITUChIBATh
KpaTKOE€ YCJIOBHE, BBISBISTH HEJIOCTATOK JAaHHBIX I PEIICHUs 3aJadyu, BbIOMpATh
3aKOHBI U (HOPMYJIIbI, HEOOXOAUMBIC TSl €€ PEIICHHUs, TPOBOIUTh PACUEThl M CPABHUBATH
MOJIYYCHHOE 3HaUeHHUE (PU3NYECKOI BEITMYMHBI C U3BECTHBIMU JAHHBIMH,

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIHA PU3HUECKUX METOOB,
UCIOJb3ysd ONHUCAaHUE WCCIEJAOBAHUS, BBIJIEIATh MPOBEPSIEMOE MPEIOIOKEHHE,
OLICHUBATh MPABUILHOCTD MOPSIKA MPOBEICHUS UCCIEOBAHUS, J1€J1aTh BHIBO/IbI;
MIPOBOJIUTH OTBITHI 1O HAOIIONCHUIO (PU3MUECKHUX SBICHUN WM (PU3MUECKHX CBONCTB
Ted (KanwUIApHbIE SIBJICHUS, 3aBUCMMOCTb JaBJIEHUS BO3JlyXxa OT €ro o0bEma,
TEMIIEPATYPhl, CKOPOCTHU MPOIECCa OCTHIBAHUSI M HArpEeBaHUs MPU HU3IYYEHUU OT I[BETa
u3iyvarome (MOorjomaroniei) MOBEpXHOCTH, CKOPOCTb UCHApPEHUs BOABI  OT
TEMIEpPaTyphl SKUJKOCTH U IUIOMIAJAM €€ T[OBEPXHOCTH, DJJEKTpHU3aluus Tel U
B3aUMOJICHCTBUE DJIEKTPUUECKUX 3apsJI0B, B3aUMOJCHCTBHE IOCTOSIHHBIX MAarHuTOB,



BU3yaJIM3allMsl MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHUTOB, IEUCTBUSL MAarHUTHOTO TOJIS
Ha TPOBOJAHMK C TOKOM, CBOMCTBa JJICKTPOMAarHuTa, CBOMCTBA 3JEKTPOJABHUIaTENs
MOCTOSSHHOTO TOKa): (OpMYJIMpPOBATh MPOBEPSIEMbIE MPEANOJIOXKEHUA, COOUpAThH
YCTAaHOBKY W3 MPEAJIOKEHHOr0 00OpyNOBaHMS, OMNHUCHIBATH XOJ  OMNbITA MU
bopMyIHUpPOBATH BHIBOJIBI;

BBINIOJIHATD MpPsIMbIE M3MEPEHHS] TEMIEPaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3/YyXa,
CWJIbl TOKA, HANpsDKEHHUS C HCIOJIb30BAaHUMEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB
(¢u3nueckuX BEIMYMH, CPaBHUBATH PE3YJbTAaThl HM3MEPEHUN C YYETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCHUMOCTH OJHOM (PU3MYECKON BEIUYUHBI OT JIPYrou C
UCIIOJIb30BAHUEM TMPSIMBIX M3MEpPEHUN (3aBUCUMOCTH CONPOTUBIEHUS MPOBOJAHHUKA OT
€ro JUIMHBI, MJIOIIAJU MONEPEYHOTr0 CEYEHHUS U YJEIbHOTO CONPOTHUBIICHMS BEIIECTBA
NPOBOJAHHUKA, CHJIBI TOKA, UIYIIEr0 Yepe3 MPOBOAHUK, OT HAIMPSKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAaHME TMOCJEJ0BATEIbHOTO U MapajuIeNIbHOTO COEAUHEHUN MPOBOJIHUKOB):
IUTAHUPOBATh MCCIEOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUs, CIIEIys
NPEIJIOKEHHOMY IJIaHy, (DUKCUPOBATH PE3YNIbTATHl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TabJIUIl U TPpaUKOB, A€NaTh BEIBOABI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

POBOAUTh KOCBEHHBIE M3MEPEHHsS (PU3MUECKUX BEIUYUH (yAeNbHas TEIJIOEMKOCTh
BEIIECTBA, COMPOTHUBJICHHE MPOBOJHMUKA, pad0Ta U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh M3MEpPEHHUs, COOMpaTh JKCIEPUMEHTAIbHYI0 YCTaHOBKY, Cleays
NPENIOKEHHON NHCTPYKIINH, U BBIYUCIIATh 3HAUEHUE BEJTUYUHBI;

coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ JabopaTOPHBIM
000pyAOBaHUEM;

XapaKTepu30BaTh TMPUHIMIMBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB C ONOPOM HAa HMX ONHCaHUA (B TOM YHCIE: CUCTEMA OTOILUICHUS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMETP, BOJIBTMETP, CUETYUK DICKTPUUECKON
DHEPTUHU, DIIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTEeNbHBIE  AIEKTPONPUOOPHI
(mpuMepbl), BIEKTPUUYECKHE NPENOXPAHUTENU, DIEKTPOMArHUT, 3JIEKTPOABUTATEIh
MOCTOSIHHOTO TOKa), WCIOJIb3ysd 3HaHUS O CBOMCTBaX (U3UYECKUX SABICHUM U
HeoOXxouMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIe TEXHUYECKUE YCTPOWCTBA M M3MEpPUTEIbHBIE MPHOOPHI 10
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (3KHIKOCTHBI TEPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JBUraTeilb BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOIl, PEOCTaT), COCTABIISITH
CXEMbl 3JIEKTPUUYECKUX LIETNEH C MOCIeI0BATEIbHBIM U MapaJuleIbHBIM COEAUHEHUEM
AJIEMEHTOB, Pa3anyasl yCJIOBHbIE 0003HAYECHHMSI JIEMEHTOB IEKTPUUECKUX LIEMEN;
MPUBOIUTH TpPUMEPHl (HAXOAuTh WH(OOpPMAIMIO O TMpPUMEpax) MNPAKTHUIECKOTO
UCIIOJIb30BaHUS (PU3MYECKUX 3HAHUM B IIOBCEHEBHOM JKM3HU i1 OOecnedeHus
Oe3omacHOCTH TMpH OOpaleHuH C TOpudbopaMu M TEXHUUYECKUMHU YCTpPOICTBaMH,
COXpPAaHEHHUSI 3JI0pOBbsiI M COOJIOAEHUS HOPM 3KOJOTMYECKOrOo IIOBEJIECHHS B
OKPY’KAIOIIEH CpeaE;

OCYIIECTBIISITh TOMCK UH(POpMaLMU (PU3HYECKOro cojiepkanus B MIHTepHeTe, Ha OCHOBE
MMEIONIUXCSl 3HAHUM U MyTEM CPaBHEHUS JONOIHUTEIBHBIX WCTOYHUKOB BBIJIEIATH
MH(pOpMaIIO, KOTOpas ABJISETCS NPOTUBOPEUYNBOM MIIM MOXKET OBITH HEAOCTOBEPHOI;



MCIIONb30BaTh MPHU BBHIMOJIHEHUN YYEOHBIX 3aJaHWN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
¢u3ndgecKoro copepaHusl, CIpaBOYHbIE MaTepUalbl, pecypchl cetu HTepHeT, BIaieTh
npuéMaMyd KOHCIEKTUPOBAaHUSl TEKCTa, NpeoOpazoBaHUs HHPOPMAIUM €3 OTHOM
3HAKOBOU CHUCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHBbIE€ IMCBMEHHBIE M KpaTKUE YCTHbIE COOOLIeHus, 00001mas
HHPOPMAIUIO M3 HECKOJIBKUX HMCTOYHUKOB (DM3MUYECKOTO COACPKAHHS, B TOM YHCIE
nyOMMYHO  TPEACTABIATH  PE3ydAbTaThl  MPOCKTHONM WM  HMCCIIEOBATEIhCKOM
AESTeNbHOCTH, TIPU 3TOM TPAMOTHO HCIIOJNBb30BaTh M3YUYCHHBIH MOHSATUWHBIN ammapaT
Kypca (PU3UKH, COMPOBOK/IaTh BRICTYIUICHUE TIPE3CHTAIUCH;

OpU BBHIMOJTHCHUH YYEOHBIX MPOEKTOB M HCCICIOBAaHMNA (U3UYECKUX MPOIECCOB
pacmpeaensiaTs 00sI3aHHOCTH B TPYINE B COOTBETCTBUHU C IMOCTABICHHBIMH 3aJadaMH,
CIIEUTh 3a BBHIMOJTHCHHEM IUIaHA JCUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIH  BKIAJA B  JEATEIBHOCTb  TPYMIbBI,  BBICTPAWBATH
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTD pa3peniatb KOHQIUKTHL.

K xoniy obyyenuss B 9 kjacce npeaMeTHbIe pe3ynbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHHUA:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCYéTa, MarepuaigbHas TOuYKa, TPACKTOPHS,
OTHOCHUTEJIPHOCTh MEXaHHYECKOTO JBIKCHHS, nedopmarus (ymnpyras, IiacTUdeckas),
TPEHHE, IIEHTPOCTPEMHUTEIBLHOEC YCKOPEHHE, HEBECOMOCTh W IEPErpy3KH, IECHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENOo, LEHTP TSHKECTH TBEPIOTO Teia, paBHOBECHE,
MEXaHWYeCKue  KoieOaHuss W  BOJHBI, 3BYK, UWH(QPa3ByK ©  yIbTPa3BYK,
AJIGKTPOMArHUTHBIE BOJHBI, ITKaja AJIEKTPOMArHUTHBIX BOJH, CBET, OJHM30PYKOCTh H
JAIbHO30PKOCTh, CIEKTPHI HCIyCKaHWs W TOTJIONICHHS, anb(pa, OeTa- W Tamma-
W3JTyYCHHSI, U30TOIIbI, SIIEpHAst YHEPTeTHKA,

pa3nuuaTh SBICHUS (paBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE BIIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBIKEHUE, CBOOOHOE MaJeHUE Tell, pABHOMEPHOE
IBW)KCHWE TI0O OKPY)KHOCTH, B3aWMMOJICHCTBHE TeJl, PEAKTHBHOC JBIIKCHUE,
KoJieOaTeNIbHOE JBM)KCHHE (3aTyXalolWe W BBIHY)KIEHHBIC KoOJIeOaHMs), DPE30HAHC,
BOJIHOBOE JIBIDKEHUE, OTpPaKCHHE 3ByKa, NPSIMOJIMHEHHOE paclpoCTpaHCHHUE,
OTpakKeHHE U MPEIOMJICHUE CBETA, MMOJIHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3IIOKCHHE
0eroro cBeTa B CIEKTP M CIIOXEHUE CIEKTPaJbHBIX IIBETOB, AHWCIEPCHUS CBETA,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOSHUKHOBEHUE JTUHEHYATOTO CIIEKTPa U3IYYCHUS) T10
OMMHMCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIMIUX JTAHHOE
dusnueckoe sBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYCHHBIX (M3UUECKUX SIBICHHUI B OKpY)KaroimeM mupe (B
TOM 4ucie (U3NUECKHE SBICHHS B MPUPOJE: MPUIMBHI U OTJIUBBI, ABUKCHHUE TUIAHET
ConHEYHOH CUCTEMBI, PEaKTUBHOE JBI)KCHHE JKUBBIX OPTAHU3MOB, BOCTIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE BOJHBI, I[yHAMH, 5XO, I[BETa TEJI,
ONITUYECKHWE  SIBICHUS B  TPHUPOJAE, OHWOJIOTHYECKOE  JEHCTBHE  BHUIAMMOTO,
yIBTPa(HUOICTOBOTO W PEHTTEHOBCKOTO H3IYYCHHH, €CTeCTBEHHBIH pPaTNOaKTUBHBIN
¢GoH, KOCMHYECKHE Jy4H, pPAJANOAKTHBHOE W3IIyYCHHE MPHUPOIHBIX MHHEPAJIOB,
JIEHUCTBUE PAJAMOAKTUBHBIX M3TYyYECHUN HAa OPraHU3M UYeJOBEeKa), MPH ATOM TEPEBOIUTH



MPAKTUYECKYIO 3aJayy B Y4€OHYIO, BBIICNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(pu3HYECKUX SBJICHUN;

OMUCHIBATh MU3YYCHHBIC CBOMCTBA TENM U (U3HUECKUE SIBICHUS, UCIIONB3YSl (PU3HUECKUE
BEJIMYUHBI (CPEJHSASI U MTHOBEHHAsl CKOPOCTb Teja MPU HEPAaBHOMEPHOM JBUKEHUH,
YCKOpEHHE, MEepeMEIIeHHE, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CHJIA YIPYrOCTH,
CUJIa TSKECTH, YCKOpEHHE CBOOOAHOrO MAaJEHUs, BEC Tela, UMIYJbC Tejld, UMITYJIbC
CUJIbI, ME€XaHHWYeckasi paboTa U MOIIHOCTh, MOTCHIIMAIbHAS PHEPTHS Tela, MOJHSATOIO
HaJl TIOBEPXHOCTHIO 3€MJIM, TTOTCHIIMATIbHASI SHEPIUsl CKATOW MPYKUHBI, KHHETUYECKas
SHEPIUs, MOJHAsA MEXaHUYEeCKasl SHEPIusl, MEPUOJ U YacTOTa KoJieOaHUM, JJIMHA BOJIHBI,
IPOMKOCTbh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMIICHUS CPEIbI),
IpU ONMUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUM CMBICT HUCIOIB3YEMbIX BEJIHYMH,
0003HaUYCHUSI M €JUHUIIBI (PU3MUECKUX BEIUYUH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIIHE
JTAHHYIO0 (PU3UYECKYIO BEIMUYUHY C APYTUMU BEJIMUMHAMU, CTPOUTH TPAPUKH U3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHUE SIBJICHUS U MPOIIECCHI, UCTIONB3Ys 3aKOH
COXpaHEHHMsI DHEPruH, 3aKOH BCEMUPHOTO TATOTCHMS, MPHUHIIUI CYMEPIO3UIIUA CHII,
MPUHITUIT OTHOCUTENBHOCTH [ anmuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTpPaXEHWsI W TIPEJIOMJICHHMS CBETa, 3aKOHbI COXpPAaHEHHS 3apsIOBOrO0 U
MacCOBOT'0 YHCEII MPH SJICPHBIX PEAKIUAX, TIPU ITOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3alUChIBATh €T0 MAaTEMAaTHUUYECKOE BhIPAKCHUE;

OOBSACHATH (DU3UYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHCJIE€ U B KOHTEKCTE
CUTYallUi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATh TPUUNHHO-CIIEICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIAroB C OMOpoil Ha 2—3 M3y4YeHHBIX
CBOMCTBA (PM3UUECKUX ABJICHUM, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

peliath pacu€THhIC 3a7aun (OMUpaIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCIIOIb3YS
3aKOHBI M (DOPMYIBI, CBA3BIBAIONIME (PU3MUECKHE BEITUYMHBI: HAa OCHOBE aHajIn3a
yCIOBUS 3a7aud 3alUChIBAaTh KPATKOE YCIOBHE, BBIABISATH HEAOCTAIOIINE WIIU
n30BITOYHBIC JAaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE ISl PEIICHHUS,
NPOBOAUTh pacy€Thl W  OIECHUBATh PEATUCTUYHOCTH IMOJYYCHHOTO 3HAUYCHUS
(br3UYeCKOl BEIMUHHEI;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEIIUThH P MOMOIIN (GU3HIECKUX METOOB,
UCIONb3ys ONHCAaHUE MCCIEAOBAHUS, BBIIEIATh MPOBEPSIEMOE MPEIINOIOKEHHE,
OLICHUBATh MPABUJIBHOCTh TMOPSAKAa MPOBEICHHUS HCCIEAOBaHUsA, JeiaTh BbIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOTIOIEHUN U OTIHITOB;

MIPOBOJIUTH OTBITHI 1O HAOIIONCHHUIO (PU3MYECKUX SBICHUM WU (U3HUECKHX CBOWCTB
Ten (M3yueHue BTOporo 3akoHa HblOTOHA, 3aKOHA COXpaHEHUSI YHEPTrUH, 3aBUCUMOCTD
nepuoja KoyieOaHuil Npy>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTYAbl MaJbIX KOJI€OaHUM, MPAMOJIMHEHHOE PaCpOCTPAHEHUE
CBETa, pa3yioKeHUe OeJIoro CBETa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUSI B INIOCKOM
3epKajge M CBOWCTB M300paKeHHSI MpeaMeTa B coOuparoiie auH3e, HaOJoaeHHe
CIUIOILIHBIX Y JIMHEHYAThIX CIIEKTPOB U3JIYUEHUSI): CAMOCTOATEIIBHO COOUPATh YCTAHOBKY
13 U30BITOYHOTO Habopa 00OpYAOBaHHUS, OMUCHIBATH XOJ OIbITA U €r0 Pe3yJbTaThl,
(bopMyIHUpPOBaTH BHIBOJIBI;



NPOBOAUTH TPU HEOOXOAMMOCTH CEPHI0 MPSIMBIX H3MEPEHUM, OMpEneNsisi CpeaHee
3HAUEHUE HU3MEpAEeMON BeIWYUHBI ((POKYCHOE paccTosiHue CcoOUparolel JHH3bI),
000CHOBBIBAaTh BBIOOP CIIOCO0a U3MEpPEeHUs (M3MEPUTEIHLHOTO TPUOOPA);

NPOBOJUTH HCCIEAOBAHHE 3aBHCUMOCTEH (PM3MUECKHX BEIWYMH C HCIOIB30BAHUEM
MPSMBIX U3MEPECHHH (3aBUCHUMOCTD IyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBIYKEHUU
0e3 HadaJIbHON CKOPOCTH, MEpHoa KoJeOaHUH MaTEeMaTHUECKOTO MasTHHKA OT JJTMHBI
HUTH, 3aBUCUMOCTH yTJla OTPaXCHHS CBETa OT yIia MaJeHUs U yria MpeloMIICHUS OT
yriia TmajeHus): MJIaHUPOBATh HCCIENOBAHUE, CAMOCTOATEIBHO COOMpPATh yCTAHOBKY,
¢uKcUpoBaTh PEe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (U3WYECKUX BEIMYWH B BHJIC
TabmuIl ¥ TpaduKOB, NeNaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIICIOBAHMS,

NPOBOJAUTh KOCBEHHBIC HW3MEPCHUS (PU3MYECKUX BEIUYUH (CpEaHSAS CKOPOCTh U
YCKOpPEHHE Tella TPU PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO TaJleHus,
KECTKOCTh TPYKUHBI, KOIP(GUIIMEHT TPESHHUS CKOJIBKCHHS, MEXaHWueckas pabora u
MOIITHOCTh, YacTOTa M TMEpUOoJ KoJeOaHMH MaTeMaTHYeCKOTO | MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJIa CcOOMparoniel JWH3bI, PaJUOAKTUBHBIA  (HOH):
TUITAHUPOBATh W3MEPEHHsI, COOMpaTh SKCICPUMEHTAIBHYIO YCTAHOBKY W BBIMOJTHSATH
U3MEpPEHUs, CIIeIys NMPEUIOKEHHOW WHCTPYKIIMHU, BBIYUCIISATH 3HAUCHUE BEIMYWHBI M
aHAJIM3UPOBATh TOJYYCHHBIE pE3yJbTaThl C Y4ETOM 3aJlaHHOW TIOTPEIIHOCTH
U3MEPEHU;

coONroIaTh TpaBWJa TEXHUKHA O€30MacHOCTH TMpu pabote ¢ 7abOpaTOpHBIM
000pyAOBaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKM HU3YUYEHHBIX (U3MUECKHX MOJIEeNeH: MaTepuaabHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJI0, TOUEUYHBI HCTOUYHMK CBETa, JIy4, TOHKas JIMH3A,
IUTaHEeTapHask MOJEIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOI HAa WX OMUCAHUA (B TOM YHUCIE: CIIUIOMETP, JATYUKH TOJOKECHHUS,
PACCTOSIHUSI U YCKOPEHHUS, PaKeTa, IX0JI0T, OUYKH, IEPUCKOT, (hoToanmapar, OnTUuIecKue
CBETOBOJIbI, CIIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUN M HEOOXOquMBbIe (hHU3NUECKHIE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB MPU PEUICHHH Yy4eOHO-
MPAKTUYECKUX 3a]]ad, ONTUYECKUE CXEMBI IS MOCTPOCHUS H300paKeHUN B IUIOCKOM
3epKajie ¥ cOOMparoIel JIMH3E;

MPUBOJIUTH TpUMEPHl (HAXOauTh WHGOPMAIMI0O O TMpPUMEpax) MPAKTUUYECKOTO
WCIIOJIb30BaHUST (M3MYECKUX 3HAHWK B IOBCEIHEBHOW JKM3HU A OOECTeUeHUs
0e30macHOCTH TpW OOpaIleHud ¢ NpudopaMu €W TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHUS 370pOBbSI M COOJIOJIEHUS HOPM DKOJOTHYECKOrO TMOBEACHHUA B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh TMOUCK WHGOpMaIuu (PU3NYECKOro conepkanus B VIHTepHeTe,
CaMOCTOATEIHHO (HOPMYTUPYS TOWCKOBBIM 3ampoc, HAXOMWTHh MYTH OMPEACICHUS
JIOCTOBEPHOCTH TIONYYCHHOW WH(POpMAlMM HA OCHOBE WMEIONMUXCS 3HAHUN U
JIOTIOTHUTEIBHBIX HCTOYHUKOB;



MCIIOJIB30BaTh MPU BBITOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TNOIMYJSIPHYIO JIUTEPATYPY
(pu3HUECKOro coaep>KaHusl, CIPABOYHbIE MaTe€pHalbl, pecypchl ceTh HTepHET, B1aieTh
npuémMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HMHPOpMALMM M3 OJHOU
3HAKOBOU CHUCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHSI HA OCHOBE HH(OpMALUKU U3
HECKOJbKUX HCTOYHHUKOB (PU3MYECKOrO COJAEpXKAHMS, MyOJIMYHO MPEICTaBISAThH
pe3yJIbTaThl MPOEKTHOM WIM HCCIIEAOBATEIILCKON AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO
MCIIOJIb30BaTh M3YYCHHBIM MOHATUHHBIMA anmapaT u3y4aemMoro pasjaena (U3UKA U
COMPOBOXK/JIaTh BBICTYIJICHUE TMpE3eHTAlNel ¢ Y4ETOM OCOOEHHOCTEN ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHbIE
Ne (uu¢pposwIe)
HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Koutpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [{OK
1.1 (6)) - 4
M3Hia - Hayka o fpupose https://m.edso0.ru/7f416194
1.2 dusnyeckue BEINUNHEI 4 1 bubmmorexa [IOK
https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 4 1
CTECTBCHHOHAYYHBIH METO/T TIO3HAHHUS htos://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
Pasznea 2. IleppoHavasibHble CBeJIeHUS 0 CTPOEHUHU BellecTBa
bu6mmoreka [IOK
2.1 C 2
TpocHHe BemecTsa https://m.edso0.ru/7f416194
. bu6mmoreka [JOK
2.2 JIBY>KeHNE U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 4 1 https://m.eds00.ru/7fA16194
bu6mmoreka [JOK
2.3 Ar 4
PETATHEIE COCTOANMA BellecTBa https://m.edsoo.ru/7f416194
Utoro mo pazneny 10
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 M 5
CHAHIICCKOT ABHACHAC https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
3.2 n 6 1
HEPILHA, Macea, [HIoTHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. B 16 1 2
g, BHART Cit https://m.edsoo.ru/7f416194



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

Uroro no pazgeny 27
Pa3nen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB
41 Hasnienue. [lepenaya naBiaeHust TBEPAbIMU TEIIAMMU, )KUIKOCTAMHU U 5 bubmmoreka [JOK
' razamu https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 Jlanetie XHAKoCTH ! https://m.edsoo.ru/7f416194
bubmmoreka [{OK
4, A
3 TMOC(EpHOE AabieHHe 8 https://m.eds00.ru/7f416194
4.4 JleiicTBHE KUAKOCTH U Ta3a Ha 10 €HHOE B HUX TEJIO 9 3 brbmmorexa [OK
' 8 Py https://m.eds00.ru/7f416194
Hroro mo pazueny 29
Pa3nen 5. PaGora u MomHoOCTh. DHEprus
bu6moreka [IOK
51 Pa6 5 1
abOTa 1 MOTIHOCTD https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 I1 7 1
POCTHIE MEXAHHIMEL https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.3 M 6 1
CRATIAECKA SHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazaeny 18
PesepBHOE Bpems 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12



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

8 KUIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM NPOTrPaMMBbI Koutposibneie | [IpakTHueckue (undposbie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble IBJIEHUS
. bubnuoreka [JOK
1.1 C 7
TPOCHHE 1 CBOHCTRA BeecTRa https://m.edsoo0.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CTIOBBIC HPOECCH https://m.edsoo0.ru/7f4181ce
Hroro mo pazueny 28
Pazgea 2. DiekTpu4ecKkue 1 MATHUTHBIE SIBJICHUSA
2.1 OIeKTpUYECKUEe 3apsaabl. 3apsoKeHHbBIE TeJla U UX B3aUMOIEHCTBUE 7 1 bubmorexa LOK
' P PAIBL. 3P https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN SNIEKTPUUECKUN TOK 20 2 7 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MaruuTtHbIE SIBICHUS 6 1 15 bubmmorexa [OK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 S 4
/ICKTPOMATTHTHA HHAYKIMA https://m.edsoo.ru/7f4181ce
Utoro mo pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KUIIACC

KoanyecTBo 4acos DJIeKTPOHHbIE
udposbie
Ne i/ HaumeHnoBaHue pa3/iejioB U TeM NPOrPaMMBbl Kontposbubie | IlpakTunueckue (unp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. MexaHu4yeckue iBJICHUSA
1.1 MexaHnueckoe ABMKEHUE U CIIOCOOBI €0 OIMMCAHUS 10 1 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.2 Bzanmoneiictue ten 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zpen 2. Mexannyeckue KoJ1e0aHusI M BOJTHBI
2.1 Mexaunueckue KojieOaHus 7 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Me ecKue .3 8 1 3
NATMHACCKHC BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3zgea 3. DiieKTpOMarHuTHoOE 10Jie ¥ 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DIIEKTPOMATHUTHOE MOJIE U DIIEKTPOMAarHUTHEBIE BOJIHEI 6 2 bubmnorexa [IOK
' p p https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
bu6mmoreka [JOK
4.1 6 2
3aKOHEI pacMpOCTPAHEHHs CBETA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI (§] 6 3
HH3BL H OTITHHECCKHC TPHOOPET https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 bubnuorexa [IOK



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

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

Uroro no pazaeny 15
Pa3pgen 5. KBaHTOBLIE SIBJEHHUSA
51 Hcnyckanue u morionieHrne CBeTa aroMoM 4 1 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 C 6 1
TPOCHHE aTOMHOTO Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 s 7 1
JIEpPHBIE PEaKIIun https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTteibHO-0000 a0 1M MOYJIb
bu6moreka [IOK
6.1 IT 000 7-9 9 2
OBTOpEHHE U 0000IIeHNE coAepKaHus Kypca GU3ukn 3a KJ1acc httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacos DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®usnka — Hayka o npupoje. SABnenus npupoasl. Puzndeckue 1
SIBJICHUS
9 MexaHuveckue, TEIIOBbIE, AIEKTPUUECKIE, MAaTHUTHHIE, CBETOBBIC, 1
3BYKOBBIE SIBJICHUS
3 Ouznyeckue BEINYMHBI U UX U3MEpPEHHE 2
4 Ypok-uccnenosanue "M3mepeHne teMneparypsl IpH MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JATYMKA TEMIEPATyphl"”
Kaxk ¢u3uka u npyrue ecTeCTBEHHbIE HAYKH U3YJarOT IPUPOLY.
. bu6mmoreka [IOK
5 EcrecTBenHOHayuHBIN MeTO Mo3HaHUs. Onrcanne pu3ndecKux 1
B . https://m.edsoo.ru/ff09f72a
SIBIICHU C TIOMOILIBIO MOJeNel
VYpoxk-uccnenoBanue "[IpoBepka runoTe3bl: JaTbHOCTh MOJETA
6 HIapyKa, MymeHHOr0 TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OOJIbIIe 1 1
BBICOTA MMycKa"
7 Crpoenue BemiecTBa. OMNbITHI, JOKa3bIBAIOIINUE TUCKPETHOE 5 bubnuorexa [JOK
CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
bubmuoreka [JOK
8 JIBMDKEHHE YaCTHII BEIISCTBA 2
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OnbITH 10 HAOIIOACHUIO TEIIJIOBOTO 1 1
paciupeHus ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA 2
B3anMocBs3b MeXy CBOMCTBaMU BEUIECTB B Pa3HbIX arperaTHbIX
bu6mmoreka [JOK
11 COCTOSTHUSIX U UX aTOMHOMOJICKYIIAPHBIM cTpoeHrneM. OcoOeHHOCTH 1
. https://m.edsoo.ru/ff0a0378
arperaTHbIX COCTOSIHUIN BOJbI
12 Mexanuueckoe ABHUx’eHUEe. PABHOMEpHOE 1 HEPAaBHOMEPHOE 5 bubnmoreka [JOK
JBIDKCHHUE https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubmuoreka [JOK

13 CKopocts. EAHHHIE CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer iyt ¥ BpeMeHU ABUKECHUS Bubmmorexa LIOK

https://m.edsoo.ru/ff0a0ae4

15 WNuepuusa. 3akon unepiun. BzanmoencTeue Ten Kak nmpuynHa bubnuorexa [JOK
M3MEHEHHUs CKOPOCTH JIBUJKECHMS Tell https://m.edsoo.ru/ff0a0c10

16 [InoTHOCTH BemecTBa. Pacuer macchl u 00beMa Tena 1mo ero bubnuorexa [JOK
IIJIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlabopaTtopHas pabota «OnpeaeneHre MmI0THOCTUA TBEPIOTO TEJIa»

' bubnuorexa [JOK

18 Pemenue 3agau mo teme "[InmoTHOCTH BemecTa" httos//m.e dSO(])_.II’U /F0a123¢

19 Cuita Kak XapaKTepHUCTHKa B3auMOIeUcTBUS Tesl. Chila ynpyrocTH.
3axoH ['yka

20 JlabopaTtopHas pabota «3y4eHne 3aBUCUMOCTH PaCTSKEHUS
(medopmann) Ipy>KUHBI OT TPUIIOKEHHOU CHITBI»

21 SAsnenue tarorenus. Cuma TsSDKECTH

99 CBs3b MEXKIY CUJION TSXKECTH U Maccou Tena. Bec Tena. Pemenue bu6mmoreka [IOK
3aga4 o teme "Cuia tsokecta"” https://m.edsoo.ru/ff0al778

93 Cuita TspKecTd Ha Ipyrux mianerax. uszndeckre XxapakTepUCTUKH bubnuoreka [JOK
IJIaHET https://m.edsoo.ru/ff0a1502

bubnuoreka [JOK

24 Hsmeperthe cit. JitHavMoMeTp https:// m.edsoc%.I ru/ff0al8cc

bubmuoreka [JOK

25 Bec rena. Hepecomocts https:// m.edsocl)l. ru/ff0al778

26 CrnoxeHue IByX CHJI, HAlPABJIEHHBIX 110 OJIHOM IPSIMOM. bubnunoreka [JOK
PaBHozelicTByrOImAs cuit https://m.edsoo.ru/ff0ala70

27 Pemrenue 3agau no reme "PaBHonelicTByromas cun'

08 TpeHue ckoybXeHUs U TpeHue nokosi. TpeHue B npupoe u bubnunoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «/3ydeHne 3aBUCHIMOCTHU CHJIbI TPEHHS

29 CKOJIBKEHUS OT CHJIBI IaBJICHUS M XapaKTepa COMPUKACAOIINXCS bubmmorexa [JOK

IIOBEPXHOCTEMN

https://m.edsoo.ru/ff0alcc8
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30

Pemenue 3agau Ha onpeneneHne paBHOAEHCTBYIOIIEN CHJIbI

Pemenwue 3amau o Temam: «Bec Tenay, «'paduaeckoe

bubmuoreka [JOK

31 nzobpaxkenue cum, «Cuibel», «PaBHOACHCTBYIOMIAS CHID) https://m.edsoo.ru/ff0alde0
KonTtponsHas pabora o temam: «MeXaHU4eCKOe TBUKEHUEY,
32 «Macca, IOTHOCTBY, «Bec Tenay, «['padhudeckoe n3ooOpakeHue
criy, «CUIb»
33 Hapnenne. CriocoObl yMEHBIICHNUS U YBEJIMYCHUS TaBICHUS brbamorexa LOK
https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS Tra3a OT 00bEMa, bubnuoreka [JOK
TEMIIEPaTyphl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUst TBEPABIMU TEJIAMH, )KUIKOCTIMH U Ta3aMH. bu6mmoreka [IOK
3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )XUJIKOCTH U Ta3e, BBI3BAHHOE JICCTBUEM CHJIbI bu6moreka [IOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «JlaBieHue B )KUAKOCTH M Ta3ze. 3aKOH bu6moreka [IOK
[Tackansa» https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
38 Coobuaionuecs cocyzel https:// m.edsog ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopiiHeBoit )KUAKOCTHBINA HAcOC
Atmocdepa 3emun. [IpuauHbI CylecTBOBAHUS BO3IYIIIHON
41 000104kH 3eMJI. 3aBUCUMOCTb aTMOC(EPHOTO aBICHHS OT bubmmorexa [OK
https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJl YPOBHEM MODSI
bubnunoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe JaBieHue httos//m.e dsocl)_.[ru /f0a2b5a
bubnuoreka [JOK
43 N3mepenue atmoceproro aasienus. Onsit Toppudeniu httos//m.e dsocI)_.[ru 1£0a2da8
44 3aBUCUMOCTBH aTMOC(EepHOTO TaBJICHHS OT BBICOTHI HAaJl yPOBHEM bubnunoreka [JOK
Mops https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. ATMochepHOe JaBlieHHe Ha pa3IMyHbIX bubnuorexa [IOK

BbICOTax

https://m.edsoo.ru/ff0a2fc4
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46

Pemenue 3axau o teme "AtmocdepHoe naBieHue"

47 JleficTBHE KUJKOCTHU U Ta3a HA OTPYKEHHOE B HUX TEJIO. bubnmoreka [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JIaboparopHas padota «OnpeneneHne BHITATKUBAIONICH CHITHI, 1 bubmmoreka [JOK
JNEUCTBYIOLIEN HA TENO, IOTPYKEHHOE B JKUIKOCTbY https://m.edsoo.ru/ff0a33fc
49 JIaboparopHas padota mo Teme «lccrnenoBannue 3aBUCHMOCTH Beca 1 bubnuorexa [JOK
TeJa B BOJIE OT 00BbEMA MOTPY)KEHHOH B KUIKOCTD YaCTH TEIa» https://m.edsoo.ru/ff0a3514
bubnuoreka [JOK
50 Hnapasiite en https:// m.edSO(])_.[ ru/ff0a3a96
51 JlabopaTtopHnas padota "KoHCcTpynpoBaHHue apeoMeTpa Uiu 1
KOHCTPYMPOBAHHE JIOJKHU U OTIPEIEICHHUE €€ TPY30M0IBEMHOCTH"
59 Pemenue 3agau no remam: «IlnaBanue cynoB. Bo3ayxormnnaBanuey, bu6moreka [IOK
«/laBneHue TBEpABIX TEN, KUIKOCTEN U Ta30B» https://m.edsoo.ru/ff0a3654
bubnuorexa [JOK
53 Mexanirieckas pabota https:// m.edso;.I ru/ff0a3f82
bubnuoreka [IOK
>4 MormHoCTE. EApuIter MOMEOCTH https:// m.edsocE.I ru/ff0a3f82
55 VYpok-uccienoBanue "Pacuétr MOLIHOCTH, pa3BUBAEMOM MPU 1
noanéMe o Jectauie"”
56 [IpocThie Mexanu3mbl. Peruar. PaBHOBecHe cuil Ha pblyare
57 KonTponbHas pabota no teme «JlaBieHue TBEpbIX TeJ, JKUIKOCTEH
u ra3oBy» / Beepoccuiickas mpoBepouyHas paborta
58 PesepBHrlit ypok. Pabota ¢ Tekctamu 1o teme «/laBienue TBEpABIX bubnunoreka [JOK
TeJ, )KUJIKOCTEH 1 ra3oBy / Becepoccuiickast mpoBepoyHas pabota https://m.edsoo.ru/ff0a4ffe
59 Prruaru B TexHuke, ObITYy U nipupoie. JJaboparopnas pabota 05 bubmuoreka [JOK
«HMccnenoBanue yclioBUIl paBHOBECHUS pblYara https://m.edsoo.ru/ff0a478e
60 Pemrenue 3agau o reme «YcClI0BUsI pAaBHOBECHUS pbluara bubmmorexa [JOK
https://m.edsoo.ru/ff0a48a6
61 Koaddutment noneznoro aericteus mexanusma. JlaboparopHas 05
pabota «3mepenue KII/l HakKITOHHON TIOCKOCTH
62 Pemenue 3agau no reme "Pabora, momuocts, KIT/" bubmnorexa [IOK

https://m.edsoo.ru/ff0a4c48
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bu6mmoreka [{OK

63 Mexanunyeckas sHeprust. Kunernueckas U moTeHUManbHas SHEPTUs 1 httns://m. edsoo.ru/ff0ad252
64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 0 TeMe "DKCIEPUMEHTAIBHOE OIpeIeTiCHNE
65 M3MEHEHUsI KNHETUYECKOM U MOTEHINAJIbHON S3HEPIUU IIPU 1 1
CKaTBIBAHHMH TeJIa TI0 HAKJIOHHOM TJI0CKOCTH"
66 KoHuTpomsHas padora o Teme «PaboTa U MOIITHOCTH. DHEPTHSD» 1
67 PesepBHblit ypok. Pabota ¢ Tekctamu o Teme "MexaHuueckoe 1 bubnuorexa [JOK
nBUKeHHe" https://m.edsoo.ru/ff0adee6
68 PesepBHblit ypok. Pabota ¢ Texkcramu o teme "PaboTta. MOIIHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12
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8 KUIACC

KoanuyectBo yacos DJIeKTPOHHBbIE
Ne uu@posbie
o/ Tema ypoka Beero Kontpoabusbie | IIpakTHueckue o0pa3oBaTebHbIC
padoThI padoThI pecypest
1 OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KUHETUYECKON TEOPUU U UX 1 bubnuorexa [JOK
ONBITHBIE TIOATBEPKACHUS https://m.edsoo.ru/ff0a5256

2 Macca u pa3mep aTOMOB U MOJIEKYIT 1

3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTBA 1 brbmmorexa [OK
https://m.edsoo.ru/ff0a540e

OObsicHEHHE CBOMCTB TBEPIOTO, KUJIKOTO M Ta3000pa3HOTO
4 COCTOSIHMI BEIIECTBA HA OCHOBE IOJIOKEHUHA MOJIEKYIISIPHO- 1
KMHETUYECKON TEOpUHU
bu6moreka [IOK

5 Kpucrannmaeckue u amopdasie Tena 1 httos://m.edsoo.ru/f0a5800

6 CMaunBaHue M KanwUISIpHOCTh. [loBEpXHOCTHOE HATSKEHUE 1 bubamorera LOK
https://m.edsoo.ru/ff0a5530

7 TennoBoe pacMpeHne U CKATHE 1 Bubnmorexa [JOK
https://m.edsoo.ru/ff0a5a26

8 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO 1

JIBUKEHUS YaCTHI]

9 Buytpennss sHeprusi. CriocoObl U3BMEHEHHUsI BHYTPEHHEH dHepruu 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK

10 Buzet rennonepenatin . https://m.edsoo.ru/ff0a6412

1 Ypok-koHpepenmus "[IpakTrudeckoe UCIOIH30BAHUE TETIIIOBBIX 1 1 bubnunoreka [JOK

CBOMCTB BEILIECTB U MaTEPHAJIOB B LIEJIAX IHEprocoepexeHus " https://m.edsoo.ru/ff0a65c0
bu6mmoreka [JOK

12 KonuuectBo TenmnoTel. Y AeabHas TENI0EMKOCTD 1 httos://m.edsoo.ru/Ff0a6976

13 VYpaBHeHHe TeroBoro 6antanca. TermiooOMeH U TEeIIoBoe 1 bubnuorexa [IOK

paBHOBECHE https://m.edsoo.ru/ff0a7088
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JlaboparopHas padota "HMccrnenoBanue sBICHUS TEIII0O00OMEHA TPU

bubmuoreka [JOK

14 CMEUIMBAHUU XOJIOJHOM U ropsiueid Bob1" https://m.edsoo.ru/ff0a6a98
15 Pacuer konuyecTBa TEIIOTHI, HEOOXOUMOTO JJI1 HarpeBaHus Teiaa 1
BBIJICJISIEMOTO UM IIPH OXJIAXKICHUN
16 JIaboparopHas padota "OnpenerieHne yaelbHON TeIIOEMKOCTH bubnmoreka [JOK
BelecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIIuBa. Y ieibHasl TEMI0Ta CrOPaHUs brbmmorexa LOK
https://m.edsoo.ru/ff0a7b5a
18 [InnaBneHue u OTBEp/IEBaHNE KPUCTATUTMYECKHUX TEJ. Y IETbHAS bubnuorexa [JOK
TEIUIOTA TUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "Onpenenenne yaeabHON TEIUIOTHI TUTABJICHUS bubnuorexa [JOK
npaa https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 [TapooOpazoBanue u KoHAeHCanus. Vicnapenue httos://m.e dsogru /F03740c
21 Kunenue. Y aenpHas Temiota mapooOpa3oBaHus U KOHACHCAINH. bubmuorexa [JOK
3aBUCUMOCTD TEMITEPATYPhl KUTICHUS OT aTMOC(HEPHOTO TaBJICHHS https://m.edsoo.ru/ff0a786¢
99 Bnaxxnocts Bozmyxa. JlabopaTopHas padota "OnpenencHue bubnuoreka [IOK
OTHOCHUTEIBHOM BJIAXKHOCTH BO3TyXa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1ay Ha onpeesieHre BIaXKHOCTH BO3/IyXa
24 [Tpunnune! paboTe! TermaoBbiX aBurareneif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus
o5 KIIJI TenmoBoro asurateis. TemnaoBple ABUTaTENH U 3alluTa bu6mmoreka [JOK
OKpYXarolen cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MPEBPALICHHSI SHEPTUHU B TEIUIOBBIX MpoIeccax
97 [ToaroToBka Kk KOHTPOJIBHOM paboTe no Teme "TemnoBbie IBICHUS. bubnunoreka [JOK
M3MeHeHune arperaTHbIX COCTOSIHUM BelecTa' https://m.edsoo.ru/ff0a83f2
08 KonTponsHas pabota no Teme "TeruoBsie sBneHus. Mizmenenue bubnunoreka [JOK
arperaTHbIX COCTOSIHMI BeniecTa" https://m.edsoo.ru/ff0a86ae
29 DnexTpuzaiys Teln. J[Ba poaa dJIeKTPUUYECKUX 3apsI0B
30 VYpok-ucciaenoBanue "DnexkTpusanus TeJl UHAYKIUEH U IpU

CONPUKOCHOBEHUU"
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bubmuoreka [JOK

31 B3aumoelictBue 3apsikeHHbIX Tell. 3akoH Kynona htts://m.edsoo.ru/ff0ag7ed
32 Dnektpuyeckoe nosie. HanpsskeHHOCTh 3JIEKTPUUECKOTo MOJIs. bubnmoreka [JOK
[IpuHIHMI CynepO3UIUN IIEKTPUYECKUX TOJIEN https://m.edsoo.ru/ff0a8ala
33 Hocutenu snextpuueckux 3apsiioB. DJIEMEHTApHBIN 3apsil.
Crpoenue aToma
34 [IpoBOAHMKY U AUDIIEKTPUKH. 3aKOH COXPAHEHUSI IJIEKTPUIECKOTO bubnuorexa [JOK
3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3agau Ha mMpuMEHEHHE CBOMCTB AJIEKTPUUECKHUX 3apsiIOB bubmorexa HOK
https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUM TOK, YCIIOBHS €T0 CYyIIeCTBOBaHUS. VcTOUHUKN bubnuorexa [JOK
AIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JlecTBUS DIEKTPUUECKOTO TOKA bubnmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "JleicTBHAE 3NEKTPUIECKOTO MOJI HA 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 DNEeKTPUYECKUNA TOK B METaJIaX, JKUJIKOCTAX U Ta3ax bubmorexa OK
https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHas pabora "M3MepeHune u peryJiupoBaHue 05 bubnuoreka [JOK
CuJIbl TOKa" https://m.edsoo.ru/ff0a8bd6
42 DnekTpuyeckoe HanpsbkeHue. BonbTMmetp. Jlaboparophas pabora 05 bubnuoreka [JOK
"U3mepeHue u peryaupoBaHue HanpspkeHus" https://m.edsoo.ru/ff0a9e14
43 ConpoTuBieHHe MPOBOJHUKA. Y IEIbHOE COMIPOTUBJICHHUE BELIECTBA Bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JIaboparopHas paboTa "3aBHCUMOCTb SJIEKTPUUECKOTO
44 COTPOTHUBIIEHUS TIPOBOJIHUKA OT €TO JUIUHBI, MJIOMIA/IA TOTIEPEYHOTO 1 Bu6mmorexa LIOK
" https://m.edsoo.ru/ff0aa738
CeUeHHs U MaTepuana
45 3aBUCUMOCTD CHJIBI TOKA OT HampsbkeHusl. 3akoH OMa i ydacTka bubnuoreka [JOK
emnu https://m.edsoo.ru/ff0aa44a
46 JIaboparopHas padoTa "HMccrnenoBanre 3aBUCIMOCTH CHIIBI TOKA, 1 bubnmoreka [JOK

UIYLIETO Yepe3 Pe3UCTOP, OT COMPOTHBIICHUS PE3UCTOpA U

https://m.edsoo.ru/ff0aa04e
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HaIpshKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MApALIEIBHOE COSAMHEHUS TPOBOTHUKOB
48 Jlaboparopnas padota "IIpoBepka nmpaBuiia CII0KEHUS HAPSDKEHUH 1 bubnmoreka [JOK
IIPU [10CJIEI0BATEILHOM COEAMHEHUHN JBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlaboparopHas padota "IIpoBepka nmpaBmiia sl CHIbI TOKA TIPU 1 bubmmoreka [JOK
rapajuieIbHOM COCIUHEHUH PEe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3a1auy Ha npumMeHeHue 3akoHa OMa AJ1s pa3InyHOro bubnuorexa [JOK
COEJIMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
bubmmoreka [{OK
51 Pabota 1 MoIHOCTH A5ieKTpuYecKoro Toka. 3akoH Jlxoynsa-JIenna httos://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "Onpenenenre padoThl 1 MOITHOCTH 1 bubnuorexa [JOK
3IEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUUYECKUE LIETTH U MMOTPEOUTEINN AIMEKTPHUIECKON SHEPTHH B bubmuorexa [JOK
obITy. KopoTkoe 3ambikaHue https://m.edsoo.ru/ff0ab660
54 ITocTosAHHBIC MarHUTHI, UX B3aUMOJACHCTBHE
" . " bubmuorexa [JOK
55 VYpok-uccnenoBanue "M3ydenue nosei NOCTOSTHHBIX MarHUTOB 1 httos://m.edsoo.ru/ff0ac3do
56 MaruutHOEe 1mojie. MargsuTHoE I10JI€ 3eMJIM U €r0 3HaueHue I bu6mmoreka [IOK
KU3HU Ha 3eme https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo TeMe "IIEKTPHUIESCKUE
57 3apsbl. 3apsoKEHHBIE Tela U UX B3aumoaeicTBus. [locTosaHHbIN bubmnorexa [TOK
. https://m.edsoo.ru/ff0abd2c
AIIEKTPUYECKHUI TOK
KonTtponsHas pabota o teme "DneKkTpruuecKue 3apsibl.
58 3apsiKeHHbIE Tela U UX B3auMoecTBus. [locTossHHBII bubmmorexa [JOK
. . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas nmpoBepoyHas paboTa
59 PesepBHblil ypok. Pabota ¢ Tekctamu 1o teme "IlocTOsHHBIN bu6morexa LIOK
anekTpudeckuii Tok" / Beepoccuiickas mpoBepoyHast paboTa https://m.edsoo.ru/ff0acdc6
50 OmnsiT DpcTena. MarHuTHOE TOJIE NEKTPUYECKOro Toka MarHuTHoe bubnuoreka [JOK
I10JI€ KaTYIIKU C TOKOM https://m.edsoo.ru/ff0ac1d2
61 [IpuMmeHeHne PIeKTPOMarHuToB B TexHHKE. JlabopatopHas paboTa 05 bubnmoreka [JOK

"N3yueHue neicTBUSI MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNeKTpoABUTaTENb MOCTOSTHHOTO ToKa. Mcnosib3oBanue

62 3IEKTPOJBUTATENECH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. 1 bubnmoreka [JOK
JlaboparopHnas padota "KoHCcTpynpoBaHue u U3ydeHue paboThl https://m.edsoo.ru/ff0ac86c
aneKTpoaBuraresns”

63 OmneiTel Dapases. 3aKoH MeKTpoMarHuTHOM nHaykuuu. [Ipasuno 1
Jlenna

64 OnextporeHeparop. CriocoObl NOTYyYEHUS IEKTPUUECKONH SHEPTUHU. 1
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HICTOYHHUKAX SHEPTUU

65 [ToaroToBka Kk KOHTPOJBLHOU paboTe MO TemMe "DIEKTpUIECKUE 1 1
MarHUuTHBIE SIBJICHUS"

66 KonTponsHas pabota o teme "DneKkTpruueckue U MarHUTHbIE 1 bubnuorexa [JOK
sIBJICHUS" https://m.edsoo.ru/ff0acb14

67 PesepBHblit ypok. Pabota ¢ Tekcramu o teme "TernsoBbie siBaeHUS" 1 bubnmorexa [IOK

https://m.edsoo.ru/ff0acc5e

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHbIe 1
sBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne nudposbie
o/ Tema ypoka Beero Kontpoabusbie | IIpakTnueckue o0pa3oBaTebHbIC
padoThI padoTsbI pecypest
1 Mexanundeckoe aBuxkeHue. MarepuanbHas TOUKa 1
2 Cuctema orcyera. OTHOCHUTENLHOCTh MEXAHUYECKOTO IBMKEHHUS 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE JBUKEHUE 1 brbmmorexa [OK
https://m.edsoo.ru/ff0ad19a
4 HepaBnoMepHoe npsamosnnaeitHoe aBukenne. CpeaHss u 1
MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHHUE 1 bubmorexa TOK
https://m.edsoo.ru/ff0ad8d4
6 CkopocTh NPSMOJIMHEHHOTO PaBHOYCKOPEHHOTO JBMXEHUS. [ padmk 1
CKOPOCTH
7 JlabopaTtopHas pabota "OmnpeaeneHrue YyCKOPSHHS Tesa Mpu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIB>KEHUU 10 HAKJIOHHOM MIIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOoanoe mangenue teir. OneiTel [ anunes 1
9 PaBHOMEpHOE BMKEHHUE 110 OKpYKHOCTH. [lepuos u yactora 1 bubnuoreka [JOK
oOparenus. JInHeitHas U yriioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTEIHLHOE YCKOPEHHE 1
11 [TepBrrii 3akoH HeroToHa. Bektop cuibl 1 bubmorexa HOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Hetotona. PaBHozelicTByto1Iast cuiia 1 Egg?ﬁ;f;a;gﬁ}?maena
13 Tperuii 3akon Herotona. Cynepnosunus cui 1 Eﬁi?;;f;igﬁ}lfmae%z
14 Pemrenue 3agau Ha npuMeHeHue 3akoHOB HproToHa 1 Et?[?s?;;f(;(sifroulllfmaeb&
15 Cuna ynpyrocrtu. 3akoH ['yka 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anau no teme «Cuia ynpyroctu»
bubnmoreka [JOK

17 JIabopatopHnas pabota «OnpeeneHne 5keCTKOCTU MPYKHUHBD) httos//m.e dsoc])_.[ru /F0a6628

bubnuorexa [JOK

18 Cuna Tpeiis https://m.edsocla_.[ ru/ff0af738

bubnuorexa [JOK

19 Pemrenue 3amgau mo reme «Cuiia TpeHUs» httos://m.e dSO(])_.[I’U /f0afa26

20 JlabopaTtopHas pabota "Onpenenenue kodppuimenta TpeHus bubnuoreka [JOK
CKOJIbKeHUs" https://m.edsoo.ru/ff0af8be

21 Pemenue 3amgau mo reme "3akonsl Hetorona. Cuna ynpyroctu. Cuna bubnuoreka [JOK
TpeHus" https://m.edsoo.ru/ff0afb8e

99 Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOPEHHUE bubmuorexa [JOK
cBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044

93 VYpok-koHpepenuus "JIBukeHne Ten BOKpYr rpaBUTallMOHHOTO
nentpa (Conmreunas cucrema). ["amakTuku"

24 Pemenue 3agau no reme "Cuia TSHKECTH U 3aKOH BCEMUPHOTO bu6mmoreka [IOK
TAroTeHUA" https://m.edsoo.ru/ff0af5f8

25 [lepBas kocmuueckas CKopocTh. HeBecOMOCTh U neperpy3ku bubmmorexa [IOK

https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTeprabHOW TOYKH. AOCOIOTHO TBEPIOE TEJIO.

26 PaBHOBecue TBEPIOro Temna ¢ 3aKpErIEHHON 0ChIO BpallleHUsI. bubmmorexa [IOK
MoenT cbr. LIeHTp THKeCTH https://m.edsoo.ru/ff0afe36
PaBHOBecue matepuanbHOW TOUKU. AOCOJIIOTHO TBEPIOE TEJO.

27 PaBHOBecue TBEPIOTO TemNa C 3aKPEIIEHHON OChIO BpalllEHUSI.

MowmeHT cunbl. LlenTp TsxecTn
" " bubnunoreka [JOK

28 Pemenne 3agau no reme "MomeHT cuibl. LleHTp TskecTn httos//m.e dsocI)_.[ru I£0b02bd

29 [ToaroToBka K KOHTPOJBHOM paboTe Mo Teme "MexaHnueckoe bu6mmoreka [JOK
nBrkenne. Bzaumoneiictsue ten" https://m.edsoo.ru/ff0b0408

30 KonTtponpHas pabota o Teme "MexaHHUECKOE JIBHKEHUE. bubnuorexa [IOK

B3aumonetictue Tea"

https://m.edsoo.ru/ffOb06ec
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Nmnynsc Tena. Ummnysbe cuiibl. 3aKOH COXPAHEHUS UMITYJIbCA.

bubmuoreka [JOK

31
Yipyroe u HEyIpyroe B3auMoAcCcTBUE https://m.edsoo.ru/ffOb07fa
bub. OK
32 Pemenue 3a1a4 o Teme "3aKOH COXpaHEHUS UMITYJIbCa" nommorexa L1
https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [{OK
34 Mexanmnueckasi paboTa U MOIIHOCTb
P - https://m.edsoo.ru/ff0b0a84
b K
35 Pabora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUITBI TPEHUS nommorexa 11O
https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabota «OnpeneneHue padboOThl CHIIBI TPEHUS TPU
PaBHOMEPHOM JBM)KEHUH TeJa M0 TOPU30HTAIHLHON TTOBEPXHOCTH
37 Cas3b sHeprun 1 padoTsl. [loTeHnnanbHas sHeprus
bub. OK
38 Kunernueckas sueprusi. Teopema 0 KHHETHUECKOW YHEPTUN nomotexa L
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHECHUs PHEPTUU B MEXaHUKE
bu6mmoreka [IOK
40 JIabopatopHas pabota «/3ydeHne 3akoHa COXpaHEHHsI SHEPTHH»
patopHa p i P P https://m.edsoo.ru/ffOb12fe
bubnuorexa [IOK
41 KomnebaTenpHOE TBUKEHNE U €r0 XapaKTePUCTUKH nomoreka I
https://m.edsoo.ru/ff0b1858
bu6mmoreka [JOK
42 3aryxaromue kojebanus. Beinyx1eHHbIe Konebanus. Pezonanc
YRAIOM YA https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NPY>KUHHBIA MassTHUKU
44 VYpoxk-uccnenoBanue «3aBUCUMOCTb Ilepuo/ia KojaeOaHui oT bubnuoreka [IOK
KECTKOCTHU MPYKUHBI U MacChl Fpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaliieHre 3HEPrur IpU MEXaHUYECKUX KOJICOaHUAX
46 JIaGopatopHas pabota «Onpenenenue 4acToThl ¥ epuoaa bubnuoreka [IOK
KoJIe0aHUH PYKUHHOTO MasiTHUKa https://m.edsoo.ru/ffOblaec
47 JIaGopatopHas pabota «IIpoBepka HE3aBUCUMOCTH MEpHOIa bubnuoreka [IOK
Kosie0aHUH TPpy3a, MOJBEIIEHHOTO K HUTH, OT MaccChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanunueckue BOJIHbI. CBOHCTBA MEXaHUYECKUX BOJIH. bubnuorexa [IOK

HpO,Z[OJ'ILHLIC U NOMNCPCUHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe
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VYpoxk-koHpepenuus "MexaHHUECKHE BOJTHBI B TBEPIOM TeEIIE.

49 N "
CeiicMuuecKkue BOJTHbI
50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa
51 VYpoxk-uccnenoanue "HabmrogeHue 3aBUCMMOCTH BBICOTHI 3BYKa OT
4acTOTHI"
52 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUIN PE30HAHC
53 Ypok-koHpepermus "YIIbTpa3ByK U HHPPA3BYK B MPUPOJIC U bubnuorexa [JOK
TexHuKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHBI COXpaHEHUSI. bubnuorexa [JOK
Mexanuveckue KoaeOaHust ¥ BOJIHbBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas paborta o Teme "3aKOHbI COXpaHEHUS.
Mexanuveckue KojaeOaHus ¥ BOJTHBI"
bubmuorexa [JOK
56 DNEeKTPOMarHUTHOE TOJIe. DIEKTPOMATrHUTHBIE BOJTHBI httos://m.e dso?ru /ffOb2abe
57 CBO#CTBa AJIEKTPOMArHUTHBIX BOJTH
58 Ypoxk-koupepennus "lllkana 31eKTPOMarHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonb3oBaHue 31€KTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenoBanue "M3yueHne CBOWCTB JIEKTPOMArHUTHBIX BOJTH bubnuoreka [IOK
C TIOMOIIIbIO MOOMIILHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
50 Pemenue 3a1ay Ha onpeesieHrne YacTOThl U AJTUHbBI
AIIEKTPOMArHUTHOM BOJIHBI
61 DJieKTpoMarHuTHas npupojia ceera. Ckopocth cBeTa. BoHOBBIE bubnuoreka [JOK
CBOICTBa cBeTa https://m.edsoo.ru/ff0b31d0
62 Wctounuku cBera. [IpsMonnneiiHoe pacpoCTpaHEHHE CBETA. bubnnoreka [JOK
3armenust Connua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKkoH OTpaXKE€HUs CBeTa. 3epKaia. Pemenue 3aa4 Ha MPUMEHEHUE bubnunoreka [JOK
3aKOHA OTPaKEHHUS CBETA https://m.edsoo.ru/ff0b38c4
bu6mmoreka [JOK
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS CBETA htts://m.edsoo.ru/ffob3aca
65 [TonHOe BHYTpeHHEE oTpakeHue cBeTa. M cnoap30Banme MoaIHOTo bubnmoreka [JOK

BHYTPCHHCTO OTPAXKCHUA B OIITUYICCKUX CBECTOBOAAX

https://m.edsoo.ru/ff0b3c5c
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JIaboparopHas padota "HMccrnenoBanue 3aBUCIMOCTH YTiia

66 MIPEIOMIICHHUSI CBETOBOTO JIy4a OT YIJia MaJCHUS Ha TPaHUIe
"Bo3ayx-cTexino""

67 Ypok-koHpepenius "Vcnoib30BaHre IOJTHOTO BHYTPEHHETO
OTPa)KEHHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3B"

bubnuorexa [JOK
68 JIun3el. OnTHYecKas cuia JIMH3bI httos://m.e dSO(])_.[ru 032
. bubnuoreka [JOK

69 [TocTpoenue n300pakeHUH B TMH3AX httos//m.e dSO(])_.II’U /fobd4da

70 JlabopaTtopHnas pabota "Onpenenenre POKYCHOTO pacCTOSTHUSA U bubnuoreka [JOK
OTNITUYECKOM CHIIBI coOUparoien TuH3bI" https://m.edsoo.ru/ff0b4206

" " bubnuoreka [IOK

71 VYpok-koHpepenuus "OnTudeckre JTUH30BbIe TPHUOOPHI httos://m.e dSO(E.Iru /F0c0aTe

72 I'ma3 kak ontuyeckasi cucteMma. 3peHue bubamorexa [IOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koudepennus "Jledekrol 3penus. Kak coxpanuts 3penue”

74 Paznoxenue 6enoro csera B ciektp. OnbiTel HptoToHA. Cliosxenue bu6anoreka LIOK
CIIEKTpaJIbHBIX IIBETOB. Jlucniepcus ceeTa https://m.edso0.ru/ff0c0f4c
JlabopaTtopHnas pabota "OMBITHI 11O Pa3JI0KEHUIO OEJI0TO CBETa B

75 CIEKTpP U BOCHPHUATHUIO LIBETA IIPEIMETOB MPH UX HAOIIOJCHUN Yepes3 Bubmmorexa LIOK
LBeTOBbIE HIBTPH" https://m.edsoo.ru/ff0cOe2a

76 Ypok-npaktukyMm "BosiHOBbIE CBOMCTBA CBETA: JUCIIEPCHS,
uHTepdepeHus u qudpakuus”

bubnunoreka [JOK

77 OmnsiTel Peszepdopaa u mmanerapHast MoieIb aToMa https://m.e dsocl)_.[ru /601248

78 [Toctynatel bopa. Monaens atoma bopa

79 Hcnyckanue u norioiieHue ceera aromoM. KBautel. JInHeiuaTeie bubnuoreka [JOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c

80 VYpoxk-nipaktukyMm "HabioieHne CieKTpoB UCITyCKaHus" bubmorexa LIOK

https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTE U €€ BUIBI bubmorexa LIOK

https://m.edsoo.ru/ff0c1672
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bubmuoreka [JOK

82 Crpoenue aToMHOTO siipa. HykinoHHas Moiens httos://m. edsoo.ru/ffocL8ac
83 PagnoaktuBHbIe npeBparieHus. M30Tors Bubmmorexa LIOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3anau no teme: "PaguoakTuBHBIE TpEBpaIieHUs " brbamorexa LOK
https://m.edsoo.ru/ffOclb4a
85 [Tepron momypacmana
86 VYpoxk-koHpepenius "PagnoakTHBHBIC U3ITyUYE€HUS B IPUPOJIE, bubnuoreka [JOK
MeIUINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiuy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MaCCOBOTO bubnuorexa [JOK
qucell https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBSI3M aTOMHBIX sifiep. CBsI3b MacChl M SHEPTHU bubamorexa [IOK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq mo teme "SnepHsie peakun”
90 Peaxmuu cuntesa u nenenus saep. Ucrounmku sneprun CoJiHIA U bubnuorexa [JOK
3BE3 https://m.edsoo.ru/ff0c1e88
o1 VYpoxk-koudepennus "AnepHas sHepreTrka. JelcTBus
paaMOaKTUBHBIX U3TYYEHUN HA )KUBBIC OPTaHU3MBbI"
92 [ToaroroBka Kk KOHTPOJILHOM paboTe Mo TeMe "IIESKTPOMArHUTHOE bubnunoreka [JOK
noJie. DJIEKTPOMarHuTHbIC BOJIHbI. KBaHTOBbIE ABICHUSA" https://m.edsoo.ru/ff0c223e
93 KonTtponbHas padoTa o teme "IJIEeKTpOMarHuTHOE T0JIe.
DneKkTpoMarHuTHbIEe BOJHBL. KBaHTOBBIE siBIEHUS"
94 [ToBTOpenue, 0606menue. JlabopatopHsie pabOThI 10 Kypcy bubnunoreka [JOK
"Bzaumonaeiictue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06061eHue. Penienne pacyeTHbIX U KaY€CTBEHHBIX bubnnoreka [JOK
3aga4 no teme "TemnoBsie npouecch” https://m.edsoo.ru/ff0c2572
96 IToBTOpenue, oboOIeHne. Penienrne pacyeTHbIX U KaUeCTBEHHBIX bubnuoreka [IOK
3aga4 no teme "KIIJ[ TeroBeix qeurareneit” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06061eHne. Penienne pacyeTHBIX U KaYeCTBEHHBIX bubnunoreka [JOK
3anay no teme "KIIJ[ anekrpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, obobmeHue. JlabopatopHsie paboThI 1O KypCy Bubmmorexa LIOK

https://m.edsoo.ru/ff0c2c52
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"CBeToBbl€ SIBJICHUS"
99 [ToBTOpenue, o6o0menue. Pabora ¢ Tekctamu 1o Teme "3aKoHbI 1 bubmuoreka [IOK
COXPAHEHHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6obmenue. Padora ¢ Tekcramu no teme "KoneGanus 1 bubmoreka [IOK
U BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06061menue. Pabota ¢ Tekcramu no teme "CBeToBbIE 1 bubnuorexa [JOK
ABJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "KBanroBas 1
u sijaepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSA OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE pPe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOIM
NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiiniaTth SABJICHHUA 110 OIIMCAHHUIO UX XAPAKTCPHBLIX CBOMCTB U Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3HUUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B
TOM 4YHclie (PU3UYECKHUE SIBICHUS B MPHUPOJE, MPU ITOM TMEPEBOAUTH MPAKTHUYECKYIO
3a/ayy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (TIpU3HAKH) (U3HUUYECKUX

SIBJICHUU

14

OTHCHIBATh U3YUYEHHBIE CBOWCTBA TN U (PU3NUECKUE SIBJICHUS, UCTIONB3Ys GU3NUECKUE
BEJIMYMHBI, MpPH ONHMCAHUM TPABUIBHO TPAaKTOBaTh  (U3MUYECKUN  CMBICIH
UCIIOJIb3YeMBbIX BEJIIMYMH, UX OOO3HAYeHHs] W eIUHUIBl (U3MYECKUX BEITUYMH,
HaxXoJUTh (OPMYINbI, CBSA3BIBAIOLINE JAaHHYIO (DU3UYECKYI0 BEIMYHMHY C JIPYrUMU

BEJTMYMHAMHU, CTPOUTH IPaPUKU U3yYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH

1.5

XapaKTepH30BaTh CBOWCTBA Tes, (U3UYECKUE SIBICHUS W TPOIECCHI, HCIONb3Ys
W3YYCHHbIE 3aKOHBI, MpPH 53TOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOoHa H

3aIMMCBIBATh €0 MAaTCMATUYCCKOC BhIPAXKCHUC

1.6

OOBSACHATh (PU3UYECKHE SBICHHS, MPOLECChl M CBOMCTBA TEJN, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH MPUUMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |1 — 2 JIOrMYeCKUX IIaroB C OMOPOM Ha
1 — 2 wu3ydeHHBIX CBOICTBa (IU3MYECKUX SBICHHUM, (PU3NYECKUX 3aKOHA WM

3aKOHOMCPHOCTH

1.7

pematy pacy€rHble 3a7add B 1 — 2 AeWCTBUSA, UCIONB3YsS 3aKOHBI U (HOpMYIbI,
CBs3bIBalOIIME (DU3UYECKUE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHUS 3a7ayu
3aMMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (DU3MUYECKUE BETUYHHBI B (POPMYNBI U
MPOBOJHUTh PACUETHI, HAXOJUTh CIPABOYHBIC NaHHBIC, HEOOXOIUMBIEC Ml PEIICHHUS

3ala4, OUCHUBATb PCAIMCTHIHOCTDH nonyquHoﬁ (I)HSquCKOﬁ BCJIIMYMHBI

1.8

pacro3HaBaTh MpPOOJIEeMbl, KOTOPbIE MOXKHO PEUIMTh MpHU NOMOIIM (U3NUECKUX
METO/IOB, B OIMCAHUM MCCIEIOBAHMS BBIAEIATh IPOBEPSIEMOE IPEATIONOKEHHUE
(runoresy), pasnMyaTh M HHTEPHPETHPOBATH IOJYYEHHBIH pe3ysnbTaT, HAXOAUTh

OIIIMOKH B XOJE€ OIlbITa, ACJIAaTh BBIBOJBI I10 €T0 PE3yJjibTaTaM

1.9

IMPpOBOAUTD OIIBITHI 11O Ha6J'IIOI[eHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBIICHUH WU (I)I/I3I/ILICCKI/IX CBOICTB

TCI: (pOpMYJ'II/IpOBaTB MMPOBEPSACMBIC TPCAIIOJIOKCHUA, CO6I/IpaTL YCTAHOBKY U3




MPEUI0KEHHOTO 000PYA0BaHUS, 3aUCHIBATH XO/1 OTIBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATL IMPAMBIC H3MCPCHUA C HMCIOJb30BAHUCM aHAJIOTOBBIX M I_II/I(i)pOBbIX
npuOOpOB, 3alMCHIBATh IOKa3aHUS MPHOOPOB C y4ETOM 3aJaHHOW aOCOIOTHOM

IIOIPEIIHOCTH U3MEPEHUN

1.11

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PM3NYECKON BEIMYHMHBI OT JPYrou ¢
HCII0JIb30BAHUEM NPSIMBIX H3MEpPEHUH, y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO
UCCIIEIOBaHUs, coOMpaTb YCTAaHOBKY M  BBINOJHATH  M3MEpPEHUs, Ccleays
MPEII0KEHHOMY IUIaHy, (UKCUPOBATh pe3yJabTaThl IOJIYYEHHON 3aBHUCHUMOCTH
(U3NYECKUX BETMYMH B BUJIC TIPEIIOKEHHBIX TAaOIHII U TPAQUKOB, JIENIaTh BBIBOJBI 110

pe3yibTaTaM UCClIeOBaHUs

1.12

MIPOBOJUTH KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIMYMH, CIEAys MpeioKEHHOU
WHCTPYKUMHU: TPU BBINOJIHEHUH U3MEPEHMH coOuparh AKCHEPUMEHTAIbHYIO

YCTAaHOBKY U BBIYUCIIATH 3HAYCHUC WCKOMOM BETMYNHBI

1.13

coOnrofaTh mpaBWiIa TEXHUKHM Oe30macHOCTM TMpu paboTe ¢ J1abopaTOpHBIM

000pyI0BaHHEM

1.14

yKa3bIBaTh  MPUHLUIBI  JEWCTBUS NpUOOPOB M TEXHMYECKUX  YCTPOIICTB,
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB € MOMOIIbIO UX OMUCAHUA, UCHOJb3Ys 3HAHHUS O CBOWCTBAX (PU3NYECKUX

SBJICHUHN 1 HE0OX0AMMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TPUMEPHl (HAXOAWTh HWH(POPMAIMIO O TPHUMEpPax) MPAKTUYECKOTO
WCTIONb30BaHUsT (DU3MYECKMX 3HAHWUH B TIOBCEAHEBHOM JKM3HU Ui OOECTICUCHHS
0€30MacHOCTH TpU OOpalleHnd ¢ NPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs 370POBbS M COOJIOACHUS HOPM 9SKOJIOTMYECKOTO IOBEICHUS B

OKpY’Karollel cpee

1.16

OCYILICCTBJIATH 0T60p HNCTOYHHKOB I/IH(i)OpMaHI/II/I B CCTU I/IHTepHeT B COOTBCTCTBHU C
3alaHHBIM ITIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMCIOLIUXCS 3HAHWUM U HYTCM CpaBHCHUA
Pa3JIMIHBIX HMCTOYHHUKOB BBIACIATD I/IH(1)OpMaI_II/IIO, KOTOpasa SABJIACTCA

MIPOTUBOPEUUBOI HITH MOXKET ObITh HEJJOCTOBEPHOI

1.17

HCIIOJIb30BATh IIPU BBIIIOJIHCHUU y‘le6HHX SaﬂaHI/Iﬁ HAaYYHOIIOITYJIAPHYIO JIUTCPATYpPY
(1)I/ISI/I‘ISCKOFO COACpKaHUusd, CIPAaBOYHBIC MATCpUAJIbl, PECYpPChbl CCTU I/IHTepHCT,
BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUSA TCKCTA, Hp6‘06pa3OBaHI/I$I HH(bOpMaHHH nus3

OJIHOY 3HAKOBOM CUCTEMBI B IPYT'yIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUChbMEHHBIE U YCTHBIE COOOLIEHHs Ha OCHOBE 2 — 3
UCTOYHUKOB MH(OpMAMU (PU3HUYECKOTO COAEPKaHMs, B TOM YHCIEe MyOJIMYHO AeiaTh
KpaTKHe COOOIIEHHUS O Pe3yJIbTaTax MPOEKTOB WIN y4eOHBIX MCCIIEJOBAHUHN, IIPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIH MOHATUHHBIA amnmapar Kypca (DU3HKH,

COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHCﬁ

1.19

IIpH BbIIIOJIHCHHUH y‘IC6HBIX IMPOCKTOB U HCCIIeJOBaHUI pacnpeacisiThb 0053aHHOCTU B




rpynmne B COOTBETCTBHM C IIOCTaBICHHBIMM 3aJadaMU, CIEAUTb 3a BBIIIOJHEHUEM
IUTaHa ACHCTBUM, aI€KBaTHO OIICHUBATH COOCTBEHHBIN BKJIA/ B JCSATEIBHOCTD I'PYIIIHI,

BbBICTpauBaTb KOMMYHHUKATUBHOC B33HMOI[€IZCTBPIC, YUYUTBIBAsA MHCHHUC OKPYKAOIINX

8 KUIACC
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HCIIOJIB30BAaTh IIOHATHUA

1.2

pasiiniaTth SABJICHHUA 110 OIHMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIONIUX JaHHOE (PU3NUECKOE SBIICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE N3YUYEHHBIX (PU3NUECKUX SBJICHUI B OKPY’KAIOILIEM MUPE, B
TOM 4uciie (QU3NYECKUE SBJICHUS B MPUPOJE, NIPU ITOM NEPEBOJUTH MPAKTHUECKYIO
3aauy B y4ueOHYIO, BBIIEIATH CYLIECTBEHHBbIE CBOMCTBA (MpPU3HAKH) (PUINUYECKHUX

SIBJICHUU

1.4

OTIMCBHIBATh M3YYCHHBIC CBOMCTBA TeN M (PU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYMHBI, TPU OMHCAaHWUU TPABUIBHO  TPAKTOBATh  (DU3WYECKUNA  CMBICH
WCIOJIb3YeMbIX BEIMYMH, 0003HAUCHUS U €IUHUIBI (PU3MUECKUX BEIUYUH, HAXOAUTh
(hopMyIibl, CBA3BIBAIONINE JTAHHYIO (PU3UYECKYIO BETUUYHMHY C IPYTMMU BEIUYHMHAMH,

CTPOUTH rpaQUKu U3y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH

1.5

XapaKTepH30BaTh CBOWCTBA Tes, (U3WYECKUE SBJICHUS U MPOIECCHI, HCIOJIb3YS
W3YYCHHBIE 3aKOHBI, IMpPH 53TOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHa H

3aIMCBIBATh €0 MAaTEMATUYCCKOC BhIPA)KCHUEC

1.6

O0OBACHATH (bI/I3I/I‘IeCKI/Ie ImpouecCbl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapakTepa: BBIABJIATH MMPpUYNHHO-
CJICACTBCHHBIC CBA3H, CTPOUTDH 00BbscHeHHe U3 1 — 2 JIOrMYecKuX MIaros ¢ IIOMOIIBIO 1
- 2 HU3YUYCHHBIX CBOICTBA q)HSH‘leCKI/IX ﬂBHeHHﬁ, (1)I/ISI/I‘leCKI/IX 3aKOHa HJIHN

3aKOHOMCPHOCTH

1.7

pemaTh pacy€THele 3a7aud B 2 — 3 JeicTBHSA, MCHOJIB3Ys 3aKOHbI U (OPMYIbI,
CBs3bIBalOIIME (pU3MUYECKME BEJIMYMHBI: HA OCHOBE aHaJM3a YCIOBHS 3aJauu
3aIMUCBIBATh KPATKOE YCIIOBUE, BBISBIATH HEAOCTATOK JAHHBIX JUIS pEIIECHHs 3a/1auH,
BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE Ul €€ pPelIeHHs, TPOBOJUTh PACUETHI

" CpaBHUBATH MTOJTYUCHHOC 3HAYCHUC (I)I/I3I/I‘IGCKOI71 BCIIMYHUHBI C U3BCCTHBIMU JaHHBIMHU

1.8

pacnio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PpCIIWUTh IIpU ITOMOIIH (1)I/I3I/I‘ICCKI/IX
MECTOAOB, HCIIOJIb3YA OIMNCAaHUC HCCIICA0BaHUA, BBIACIIATH IIpOBEPSACMOC
NOpCAIOJIOKCHUC, OLUCHHUBATH IIPABUJIIBHOCTL TIOPAAKa IPOBCACHUSA HCCICOOBAHU,

JA€JIaTh BBIBOAbI

1.9

IMPpOBOAUTD OIIBITHI 11O Ha6J'IIOI[eHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBIICHUH WU (I)I/I3I/ILICCKI/IX CBOICTB




TeN: (HOPMYIHpPOBATh MPOBEPSIEMBbIE MPEANOI0KEHUS, COOMpaTh YCTAaHOBKY W3

MPEUI0KEHHOTO 000pYAOBaHUS, OIIMCHIBATh X0 ONBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSIMBIE HM3MEPEHHsST C UCIOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB H
JaTYNKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATh PE3yJbTAaThl H3MEPEHHH C Y4&TOM

3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIMYHMHBI OT JPYrou ¢
HCIIOJIb30BAHMEM IMpPSAMBIX M3MEPEHMI: IIJJaHUPOBaTh MCCIEAOBaHUE, CcoOUpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHMUSI, CIEAys MPEUI0KEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThI MOJYYCHHON 3aBUCUMOCTH B BHJIE TaOIHIl U rpadUKOB, J1€aTh BBIBOIBI

10 pe3yJibTaTaM UCCIIEIOBaHMs

1.12

MPOBOJIUTh KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIIMYWH: TUIAHUPOBATH W3MEPEHUS,
coOMpaTh IKCMEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYysS NPEII0KECHHOM WHCTPYKIHH, U

BBIYHCIIATh 3HAYCHUE BCIIMNYNHBI

1.13

coOnrofaTh mpaBWiIa TEXHUKM O€30MacHOCTH TMpu paboTe ¢ J1abopaTOpHBIM

000pyI0BaHHEM

1.14

XapaKTEepPU30BaTh TPHUHIUIBI JCHCTBUA HM3YUYCHHBIX MPUOOPOB M TEXHHUYECKHX
YCTPOUCTB C OMOPOM HA WX ONMUCAHMS, UCTOJIb3Ys 3HAHUSI O CBOMCTBAX (PM3MUECKUX

SIBJICHHH 1 HEOOXO0TUMBbIE (PU3UUECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHUCYHKAaM, COCTaBJISITh CXEMbI JJIEKTPUUYECKUX Ierneil ¢
MOCJIEIOBATEIbHBIM U MapaieIbHbIM COCTUHEHUEM AJIEMEHTOB, pa3inydas yCJIOBHBIE

0003HAYEHHUS PIIEMEHTOB OJICKTPHUYCCKUX ueneﬁ

1.16

MPUBOJUTh MpPHUMEpPhl (HAXOOUTh HUHGOPMALMIO O TMpUMepax) MPAKTHIECKOrO
WCIOJIb30BaHUs (U3NYECKUX 3HAHUI B IMOBCEAHEBHOW >KM3HU MJsi 0OecredeHus
0€30MacHOCTH MpH OOpalieHHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHHUS 3JIOPOBbS M COOJIOAEHHS HOPM OKOJIOTMYECKOTO TOBEICHHUS B

OKpY’Karolle cpese

1.17

OCYIICCTBJIATD IMOUCK I/IH(bOpMaHI/II/I Q)HSH‘ICCKOFO COACPIKaHUA B CCTH I/IHTepHCT, Ha
OCHOBC HMCIOIIUXCA 3HaHUH H HYTCM CpaBHCHHUSA OOIMOJIHHUTCIIbHBIX HCTOYHHKOB
BBIACIATH I/IH(bOpMaI_II/IIO, KOTOpas sBJISACTCA HpOTHBOpC‘IHBOﬁ HIH MOYKET OBITh

HEJIOCTOBEPHOU

1.18

UCIOJb30BATh MPH BBHINOJIHEHNH y4eOHBIX 33JaHU HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
¢bu3nyeckoro coaepXkKaHus, CHpaBOYHbIE MaTepHalibl, pecypchl ceTu HHTepHerT;
BIa/leTh NpUEMAMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGPOpMALUU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

CO31aBaThb COOCTBEHHBIE IHUCHMEHHEBIC M KpaTKHUC YCTHBIC COO6IJ_ICHI/I}I, 0606].].[8.5{
I/IH(pOpMaL[I/IIO N3 HCCKOJBKHUX HMCTOYHHKOB (1)I/I3I/IHGCKOFO COJCpIKaHuA, B TOM YHCJIC

HY6J'II/111HO MMpEACTaBJIATH PE3YJIbTAThI HpOCKTHOﬁ nin HCCIIe0BaTEIbCKOM




NEATENbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BAaTh U3YYCHHBIM ITOHATUWHBIN ammapar

Kypca (pU3MKH, COMTPOBOK/IATH BBICTYILICHUE TIPE3CHTALINEH

1.20

IpPU BBINIOJHEHUH Y4YEOHBIX TPOCKTOB M HCCIICAOBAHUN (PU3UYECKUX IPOILIECCOB
pacrpenenats 00S3aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMU 33JauyaMH,
CIIEIWUTH 3a BBINOJHEHUEM IUIAHA JACUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B  JIEATENbHOCTh [PYMIbl, BbICTPAUBAThH

KOMMYHHUKATHBHOC BSaI/IMOIIGfICTBHe, IMPOABJIAA TOTOBHOCTDE pa3pCliaTh KOH(i)JII/IKTI)I

9 KUIIACC
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HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTth SABJICHHUA 110 OIIMCAHHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OITBITOB,

JEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SIBICHUE

1.3

pacrno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3NUECKHX SBJICHUI B OKPY)KAIOILEM MHUpE, B
TOM YHCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOAC, IIPHU 3TOM IEPECBOJIUTH IMPAKTUYCCKYIO
3a/adyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH) (U3UYECCKUX

SIBJICHUU

1.4

OTHCHIBATh U3YUYEHHBIE CBOMCTBA Te U (PU3NUECKUE SIBICHUS, UCTIONB3Ys GU3NUECKUE
BEJIMYMHBI, TMpPH OMNHCAHUM TPABWIBHO  TPAaKTOBAaTh  (U3UYECKUH  CMBICI
WCIIOJIb3YEMbIX BEIMYMH, 0003HAYECHUS U €TUHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTh
(GhopMyIibl, CBA3BIBAIONINE JTAHHYIO (U3NYECKYIO BEIUYHHY C IPYTMMH BEIMYUHAMHU,

CTPOUTH rpaQUKu U3Y4YECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH

1.5

XapaKTepH30BaTh CBOWCTBA Tesl, (U3UYECKUE SBJICHUS U MPOIECCHI, HCIOJIb3YS
W3YYCHHBIE 3aKOHBI, IMpPH O3TOM JIaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHa H

3aIlIUCbIBATh €TI0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSCHATH (U3MYECKUE NPOLIECChl U CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyallU  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BbIABIATh  [PUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHHE U3 2 — 3 JIOTMUYECKHUX I1aroB ¢ HOMOIIBIO 2
— 3 wu3yyeHHBIX CBOMCTBa (U3MYECKUX SIBICHUHM, (QU3MUECKUX 3aKOHA WIIHU

3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHbIE 337a4yM (ONMMparollUecs Ha cucTeMy U3 2 — 3 ypaBHEHHI),
UCTOJb3ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKUE BETUYMHBI: HA OCHOBE
aHaJIM3a YCJIOBHUS 3a/1a4M 3aIlMChIBaTh KPATKOE YCIOBUE, BBISBIIATH HEAOCTAOLINE WIIU
M30BITOYHBIE TAaHHbBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE ISl pelIeHHs,
MIPOBOJUTH pPacd€Tbl W OLIEHHWBATHh PEAINCTUYHOCTh IOJYYEHHOIO 3HAYEHHUS

(bu3HUeCKO BEITUYUHBI




1.8

pacno3HaBath MPOOJIEMBbl, KOTOPBIE MOYKHO PEIIUTh MPH MOMOIIM (PU3NIECKUX METO/IOB,
UCIONB3Yysl OIMCAHUE MCCIECAOBAaHMs, BBIICIKATH IPOBEPSAEMOE  IIPEAIOJIOKCHHUE,
OLICHMBATh IPAaBWIBHOCTh IIOPSZIKA IIPOBEICHMs MCCIIECIOBAHMA, J€IaTh BBIBOJBI,

MHTEPIPETUPOBATH PE3yNbTaThl HAOIIOCHHUI U OTIBITOB

1.9

MIPOBOJIUTH OTIBITHI 1O HAOMIOACHUIO (PU3UUECKUX SBICHUN MU (PU3MUYECKHX CBOMCTB
TEJI: CaMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa o0OpymoBaHHS,

OTIMCBIBATH XOJI OTIBITA M €70 PE3YAbTAThl, (OPMYIUPOBATH BHIBOIBI

1.10

MIPOBOJUTH NPU HEOOXOAMMOCTH CEpUI0 TNPSAMBIX H3MEPEHMH, ONperesnss cpenHee
3HAUCHUE H3MEpsSeMOi BEIMYUHBI ((POKYCHOE pacCTOSHUE COOHMPAIONICH JIMH3HI),

000CHOBBIBATH BHIOOP crtoco0a n3MepeHust (M3MEPUTEITLHOTO MPUO0pa)

111

MIPOBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTEN (DU3MUECKHUX BEIMYMH C HCIOJIb30BAaHHEM
NpSIMBIX H3MEpPEHUil: IJIaHUPOBaTh HCCIIEOBAaHHE, CaMOCTOSITEIbHO CcOOUpaTh
YCTaHOBKY, (DUKCHpPOBaTh pPE3YyIbTAaThbl IOJYYEHHOW 3aBUCUMOCTH (DU3HUECKUX

BEJIIMYHH B BHU]IC Ta6J'II/IIII/I Fpa(l)I/IKOB, JACJIaTh BBIBOJBI IO PE3yIbTaTaM HCCICIOBaAHUA

1.12

MIPOBOJUTH KOCBEHHBIE U3MEpEHMs (PU3MUECKUX BEJIMYMH: TUIAHUPOBATh MU3MEPEHUS,
coOupaTrh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH HW3MEpPEHUs, CIeays
MPEIJIOKEHHON HMHCTPYKUMHU, BBIYHUCIATH 3HAYECHUE BEIWYMHBI U AHAIN3UPOBATH

MOJIy4YE€HHBIE PE3YJIbTAThl C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIt

1.13

coOmoaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢ J1abopaToOpHBIM

000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPHU3HAKU HM3YyYEHHBIX (PU3NYECKUX MOJENeil: MaTepuaibHast
TOUYKa, abCOJIFOTHO TBEPAOE TEJI0, TOUEUHbIN MCTOYHHK CBETa, Jy4, TOHKas JIMH3a,

IIa"HeTapHas MOJCJIb aTOMa, HYKJIIOHHAasA MOJZCJIb aTOMHOI'O gAapa

1.15

XapaKTCPHU30BaAThL I[MPHUHIUIIBI ,HCfICTBHfI HN3Y4YCHHBIX HpI/I60pOB N TCEXHHUYCCKHUX
YCTpOfICTB C OHOpOfI Ha HUX OIIKMCaHUA, UCIIOJIb3YyA 3HAHUS O CBOMCTBaX (1)I/ISI/ILIeCKI/IX

SIBJICHUH 1 HCO6XOI[I/IMBIC (bHBI/I‘lCCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI U CXCMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX YCTpOI;'ICTB,
HU3MCPHUTCIIbHBIX HpI/I60p0B N TCXHOJIOTHYCCKUX IIPOLECCCOB IIPHU PCHICHUHU yqe6H0-
INPAKTUYCCKUX 3aaa4, OIITHYCCKHUEC CXCMBbI OJIA IIOCTPOCHUS H306pa)KeHHﬁ B IINIOCKOM

3epKaje u coouparouieil 1mH3e

1.17

NPUBOAUTH HpPUMEpPbl (HAXOAUTh HMHPOPMALMIO O MpPHUMEpax) MPAKTUYECKOTO
UCMOJb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEJIHEBHOM JXU3HU M OOECledYeHU s
0€30MacCHOCTH MpU OOpalleHud ¢ OpudbOpaMu U TEXHUUECKUMH YCTPOHCTBaMH,
COXpaHEHMs 37I0POBbS M COOJIOACHUS HOPM SKOJOTMYECKOTO TIOBEIECHUS B

OKpYy»Karollen cpene

1.18

OCYIICCTBJIATL ITOUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘ICCKOFO COACPIKaHUA B CCTU I/IHTCpHCT,
CaMOCTOATECIBHO (bOpMyJII/IpyH MMOUCKOBBIM 3a1poC, HAXOAUTb IIYTU OIPCACICHUSA

AOCTOBCPHOCTU HOHy‘ICHHOﬁ I/IH(I)OpMaI_II/II/I Ha OCHOBE HMEIOIIMXCA 3HAaHUN H




JOITIOJIHUTCIIBbHBIX KCTOYHHUKOB

1.19

WCIOJIb30BATh MPH BBHINOJIHEHUH y4eOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO JIUTEPATYPY
¢u3n4YecKoro coaep:KaHus, CHpPaBOYHBIE MaTepHalbl, pecypchl ceTd HHTepHerT;
BJIQJIeTh NpUEMAMHM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOpMALUU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYTI'yIO

1.20

co3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE WH(OpMAIINU
U3 HECKOJIbKMX HCTOYHHKOB (U3UYECKOrO COJEpKaHUs, MyOJIWYHO IPEACTABIISTH
pe3ynbTaThl MPOEKTHON MIIM MCCIIEIOBATEIbCKON ACSITEIBHOCTH, IIPU 3TOM I'PAMOTHO
WCI0JIb30BAaTh HM3YyYEHHbIH NOHATUHHBIA amnmapaT HM3y4aeMoro paszena (u3uKu U
COINIPOBOKJATh BBICTYIUIEHUE IpE3eHTalued ¢ yd4éToM OCOOEHHOCTEH ayquTOpHUU

CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYE€OHBIX IPOEKTOB U HCCIENOBAaHUI (U3NYECKUX IMPOLECCOB
pacnpenensitbh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTaBJIECHHBIMU 3a/ladaMH,
CIEINTh 3a BBINIOJHEHUEM IUIaHA JCWCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBATHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYIIbI, BBICTPAUBATh

KOMMYHHKATHBHOC B3aI/IMO}IeI>'ICTBHe, IIPOABJIAA TOTOBHOCTH paspeiiaThb KOH(l)J'II/IKTI)I

ITPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kox
Kox siementa IIpoBepsieMble 3JIeMEHTBI COIEPKAHUS
pasjiena
®U3UKA U EE POJIb B [IO3HAHWH OKPYXKAIOILIEI'O MUPA
®duzuka — Hayka o mnpupojae. SABneHuss npuponbl. PuznyecKue
1.1 SBIICHUSI: MEXaHWYEeCKHe, TeIUIOBbIE, JJIEKTPUYECKHE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIE
Ousnyeckue  BeNUYUHBL.  M3MmepeHue  QU3MYECKUX  BEIUYHH.
1.2 O®uznyeckue npubopsl. [lorpemuocts umepenuit. MexayHapoaHas
CUCTEeMa eTUHUI]
1 EctecTBeHHOHAy4YHBIH METOJA TO3HAHMS: HaOIIOAEHHE, MOCTaHOBKA

1.3 HAY4YHOTI'O BOIIPOCA, BBIJIBUKCHUC I'MIIOTE3, SKCIICPUMCEHT 110 IIPOBCPKE

THUIIOTEC3, 0OBsICHEHHE Ha6J'IIOI[aeMOF0 SABJICHUSA

1.4 Onucanue pU3NUECKUX SBICHUHN C MOMOIIBIO MOJIeNIeH

[IpakTuyeckue paboOTHI:
15 HH#Par###113mepeHne pacCcTosHUI.
. Hi#Par###113mepenne 00bEMa XKHUJIKOCTU U TBEPJIOTO Tea.

###Par##Onpenenenne pa3MepoB MallbIX Tell.




H#HPar###113mepeHne  TemnepaTypbl IpHU  MOMOIIM  KHAKOCTHOTO

TCPMOMCTpPA U AaTYHMKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHWA O CTPOEHUU BEIIIECTBA

#H#Par###CTtpoeHre BelIeCTBA: aTOMbl M MOJICKYJbI, WX pa3Mephl.

21 OnbIThI, TOKA3bIBAIOIINE IUCKPETHOE CTPOCHUE BEIIECTBA
95 ###Par### /|srokenne vactuil BemecTBa. CBsI3b CKOPOCTH JIBHKECHHS
' 4acTHII ¢ TeMrepaTypoir. bBpoyHoBckoe nBmkenue, muddy3us
2.3 B3aunmMoieiicTBre yacTHUIl BEIIECTBA: MPUTHKEHUE U OTTATIKUBAHUE
H#H#Par#H# ArperaTHple  COCTOSIHMSL — BEILIECTBA: CTPOCHHUE Ta3oB,
Y KUJKOCTEH U TBEPHABIX (KPUCTALTMYECKUX) Tell. B3auMocCBs3b MEXITy
' CBOWCTBAMM BEIIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSIX M UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM
25 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[IpakTnueckue pabOTHI:
###Par###Onenka  auameTrpa  atromMa  METOJOM  psiioB  (C
26 HCTIONb30BaHueM doTorpaduii).
' #HH##Par###OnbIThl IO HAOMIOACHHUIO TEIJIOBOTO PACIITUPEHHUS Ta30B.
H#HHAPar###O0nbITE 0 OOHAPYKEHUIO JCHCTBUS CHUJI MOJICKYJISPHOTO
OPUTSKEHUS
JIBWDKEHUE U B3AMOJIEMICTBHME TEJI
3.1 Mexanuueckoe BUKeHue. PaBHOMepHOE U HEpaBHOMEPHOE JIBHYKEHUE
39 #i##Par###Cxopoctb. CpemHsii  CKOPOCTb IIPH  HEPAaBHOMEPHOM
' IBUKEHUH. Pacy€T myTu u BpeMeHH JIBUKEHUS
SlBnenne wHepuuu. 3aKOH uWHepuMH. B3aumonelcTBHE TeENn Kak
3.3 IpUYMHA M3MEHEHMs] CKOPOCTH [BWKEeHHs Tein. Macca kak Mmepa
WHEPTHOCTH Teja
34 ##Par###Inornocts BemecTBa. CBS3b IUIOTHOCTH C KOJIHYECTBOM
' MOJIEKYJI B €IUHUIE 00bEMA BElIECTBA
3.5 Cuna xak XxapakTepHCTHKa B3aUMOACUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenwe cuiibl ¢ MNOMOUIBIO
' JTMHAMOMeETpa
3.7 ##HPar#t#Bnenne taroreHus u cuna Tsokectd. Cuia TsDKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
38 Cuna Tpenusi. TpeHue CKONbXKEHUS M TpeHUe Nokosi. TpeHue B
' NPUPOJIE U TEXHUKE
3.9 HH#Par###CrnoxxeHue Ccujl, HaNpaBJIEHHBIX MO OJHOM MpPSMOM.

PaBHoelicTBYIOIIAs CHIT




3.10

[IpakTuyeckue paboOTHI:

OnpeneneHre CKOPOCTH paBHOMEPHOTO JIBWKEHUS (IIapuka B
KHUJIKOCTH, MOJETH OJJIEKTPUYECKOTO aBTOMOOMJIS U Tak jajee).
Omnpenenenue cpeHe CKOPOCTH CKOJBKEHUsSI OpyCcKa MITH IapHuKa 1o
HAKJIOHHON MmiIockocTH. OnpeneseHne IUIOTHOCTH TBEPAOrO Teja.
OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKCHUS (JeopMaIim)
NOPYKUHBI OT TPWIOKEHHONW CHIIbL. OIBITBL, JAEMOHCTPHPYIOIIHE
3aBUCHUMOCTb CHJIbI TPEHHUSl CKOJIBKEHMsI OT Beca Tela M Xapakrepa

COIIPUKACAIOLINXCS TOBEPXHOCTEN

3.11

@u3nyecKue SABJICHUS B MPUPOJAE: MPUMEPHI IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSMH B KMBOW M HEKMBOHU INPHUPOJE, IEHCTBUE CHIIBI TPEHUS B

prupoac U TCXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEM U TA30B

HaBnenue TBEpmoro tena. CrnocoObl yMEHBIIEHUS M YBEITUYECHUS

4.1
JIaBJICHHUS
4.2 JlaBnenue ra3za. 3aBUCUMOCTH JIaBJICHHS ra3a 0T 00bEéMa, TeMIiepaTypbl
43 Ilepenaya naByieHus: TBEPABIMU TEIAMH, )KUAKOCTIMH U ra3aMu. 3aKOH
' ITackamns. [THeBMaTHYecKrue MalIdHbBI
14 3aBUCHMOCTD JIABJICHHS JKUIKOCTH OT TIYOWHBI. ['mapocratnyeckuii
' napajaokc. CooOriaroniuecs cocysl. [ napaBirndeckre MeXxaHu3Mbl
Atmochepa 3emnmm  u  armocdepHoe  maBieHue.  [IpuunHBI
4.5 CYIIIECTBOBaHUsS BO3AYIIHOW o06o0jouku 3emun. OmbiT Toppudesiu.
3aBUCHMOCTh aTMOC(HEPHOTO JAABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
45 N3mepenne artmocdepHoro nasieHus. [Ipubopel 1 u3MepeHus
' aTMOC(hepHOTO JTaBJICHHS
A7 JelicTBue KUIOKOCTM M Ta3a Ha MOrPYKEHHOE B HHUX TeJO.
' BriTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena
4.8 [1naBanue ten. Bo3nyxomnaBanue
[IpakTuueckue paboOTHI:
HccnenoBanre 3aBHCMMOCTH Beca Tela B BoJae OT o00béMa
NOTPY’KEHHOW B KHIKOCTh yacTu  Tela. Onpenenenue
BBITAJIKUBAIOLEH CWIIbI, JEHUCTBYIOLIEH Ha TEJIO0, MNOTPYKEHHOE B
4.9 KUIKOCTh. [IpoBepka HE3aBUCUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,

JNEMCTBYIOLIE Ha TEJIO B JKMAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOLIECH CUJIB,
JEUCTBYIOLIEH Ha TENo B JKUIKOCTH, OT 00BEMa MOTPYKEHHOU B

KHUAKOCTDb 4aCTH TCJla U OT INJIOTHOCTHU KHUIAKOCTH. KOHCTp}WIpOBaHI/IC




apeoMeTpa WM KOHCTPYHPOBAHHUE JIOAKM M OIpeaeieHue €€

IPYy30I10AbEMHOCTH
410 dusnueckue SBICHHUS B MPHUPOJIE: BIUSHUE aTMOC(HEPHOTO JaBIICHUS
' Ha KUBOM OpraHu3M, IJIaBaHuE PbIO
TexHudeckne yCTpOMCTBa: COOOIIAIOMIMECS COCYABI, YCTPOMCTBO
411 BOJIOTIPOBO/IA, THAPABIMYECKUM Tpecc, MaHOMeTp, Oapomerp,

BBICOTOMED, IIOPLUIHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTbD, DHEPT'UA

51 MexaHnndeckas paborta
5.2 Mexanudeckasi MOITHOCTh
5 3 [IpocThie MexaHU3MBI: pbluar, OJI0K, HaKJIOHHAs MJI0CcKocTh. [IpaBuio
' paBHOBECHS pblyara
5.4 [IpumeHeHue npaBuia paBHOBECHS ppluara K OJIOKy
- «3on0To€ mpaBuwiio» MexaHuku. KosddunueHT mosie3Horo AercTBus
' MexaHu3MOB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHUKE
5.6 [TorenumanbHas SHEPTUM TeNA, MOJAHATOrO HaJ 3eMIIEN
5 5.7 Kunernueckast sneprus
58 [TonHas mexaHudeckas SHEprus. 3aKOH H3MEHEHUS U COXpaHEHHs
' MEXaHUYECKON SHEPrUuu
[IpakTrueckue paboOTHI:
###Par###Onpenenearue padbOTBl CHIIBI TPEHHUS MPH PaBHOMEPHOM
5.9 OBUKEHUHM Teja IO TOPU3OHTAIbHOM moBepxHOCcTH. HccienoBanue
ycioBuil  paBHoBecusi peiyara. M3mepenne KIIJ[ HakimoHHOM
iockocTu. M3ydeHne 3akoHa COXpaHeHHsI MEXaHMYeCKON SHeprHH
5.10 ®dusndecKue SBICHUS B IPUPOJIC: PhIYard B TEJIC YEIOBEKA
£ 11 TexHudyeckne yCTpONCTBA: pbluar, MOJBIKHBIA U HEMOABHKHBII
' OJIOKY, HAKJIIOHHAS TUIOCKOCTb, MIPOCThIE MEXaHU3MBbI B OBITY
8 KIIACC
Kon
Kon sinemenTa IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS
pasznena
TEITJIOBBIE ABJIEHUA
OcHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH CTPOEHUS
6 6.1 BemecTBa. Macca u pa3Mepbl MoJieKyl. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHOKUHETUIECKON TEOPUU
6.2 Mogenu TBEPAOro, *HUAKOTO U Ta3000pa3HOTO COCTOSHMN BeIIECTBA.

KpI/ICTaJIHI/I‘-IeCKI/Ie n aMOp(bHLIC TCJ1a




OObsicHEHHE CBOWCTB Ta30B, XKHAKOCTEH U TBEPIBIX TEI HA OCHOBE

o3 IIOJIOKEHUN MOJIEKYIIPHOKUHETUYECKOU TEOPUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe pacimpeHue u cxatue
6.6 Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBHKCHUS
. YaCTHII
6.7 Buyrpennsis sHeprus. CnocoObl W3MEHEHUS BHYTPECHHEH SHEPrUu:
. TETUIoNepeiada U COBEpIICHUE pabOTHI
6.8 Buner Teronepenadn: TEIIONPOBOTHOCTh, KOHBEKITUS, N3TyICHHE
6.9 KonudecTBo TermioTel. Y ielibHas TEIIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETUIOBOTO OanaHca
6.11 [TnaBneHne W OTBEepJCBaHUE KPUCTALTUYCCKHX BEIICCTB. Y ICIIbHAS
. TETUIOTA TUTABJICHUS
[TapooGpazoBanne u koHmeHcanus. Mcnapenwe. Kumenwme. VY nenpHas
6.12 TETUIOTa TapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPATypbl KUIECHHUS OT
aTMOC(hepHOTO JTaBJICHHS
6.13 Braxxaocth Bo3myxa
6.14 DHeprus TOIUINBA. Y IeibHas TEIJI0Ta CTOPaAHUS
6.15 [Tpunnumner padoTs! TermuoBbix apurareneid KIIJ[ TermoBoro asurarens.
' TeruioBble JBUTATENN U 3aIIMTa OKPYXKAIOLICH cpeibl
6.16 3aKOH COXpaHEHUS U MIPEBPALICHHS SHEPTUHU B TEIUIOBBIX MPOIleccax
[TpakTrueckue pabOTHI:
#HHAPar###0nbITel 10 OOHAPYKEHUIO JCUCTBUS CHJI MOJICKYJISIPHOTO
MPUTSHKEHUS.
#HHHPar#H###OnbITl 10 BBIPAIIMBAHUIO KPHUCTAJUIOB TMOBAPEHHOW COJH
WM caxapa.
#HHHPar#H#0OnbITel 0 HAOMIOACHUIO TEIJIOBOIO DPACHIUPEHUS Ta30B,
6.17 JKUJIKOCTEN U TBEPJBIX TEIL.

##HPar#H#OnpeneneHne naBaeHUs Bo3ayxa B OaJJIOHE MITPHUIIA.
HHHPar###OnbI T, TEMOHCTPHUPYIOIINE 3aBUCIMOCTh JaBJICHUS BO3IyXa
OT ero 00b&Ma 1 HarpeBaHus WIN OXJIAKICHHUS.

#HH#Par###IpoBepka TUINOTE3bl  JTUHEWHOM  3aBUCUMOCTH  JUIMHBI
CTOJIOMKA )KUKOCTH B TEPMOMETPHUUECKOM TPyOKE OT TeMIIEepaTyphl.
#H#Par###Habmonenne W3MEHeHHs BHYTPEHHEW OSHepruu Tena B

PE3YyIbTATC TCIUIONICPCAAYUN U pa6OTLI BHCIITHUX CHJI.




##HPar#t#llccnenoBane SBJICHHUS TEIUIOOOMEHA TIPU CMEIIMBAHHUU
XOJIOJHOW U ropsiuei BOJBL.

#HHHPar###0npeneneHue KOJMYeCTBA TEIUIOThI, IOJYYEHHOIO BOJOMH
IPY TETIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM IIMITUHIPOM.
##HPar##0OnpeneneHue yaeabHOM TEMI0EMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mpolecca UCIapeHus..
##HPar###OnpeneneHne OTHOCUTEIbHON BIaXKHOCTH BO31yXa.

#HHPar#H#OnpeneneHue yaeapHOM TEIIOTHI IJIABICHUS JIbJA.

®dusznyeckue SABJICHUSI B npupoac: MNOBCPXHOCTHOC HATAKCHUC U

KalmWJIJIAPHBIC ABJICHUA B IMPUPOAC, KPUCTALIBI B IIPUPOJAC, U3ITYUCHUC

°.18 Comnuiia, 3amep3aHue BOJOEMOB, MOPCKHE OpuW3bI; 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHera.
TexHuueckue yCTpPOWMCTBA: KANMWUIAPBL, IPUMEPHI HCIOJIb30BAHUS
6 19 KpucCTalljioB, )I(I/I)IKOCTHBII;'I TEPMOMCETP, JATUHUK TEMIICPATYpPhI, TCPMOC,

CUCTEMa OTOIUIEHUS JIOMOB, THUTPOMETPBI, IICUXPOMETpP, IapoBas

TypOMHA, IBUTATEh BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHHMSA

7.1 Dnektpuzarus Tei. J[Ba posa aMeKTpruIecKuX 3apsiaoB
BsaumoneiictBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTB CHITBI
1.2 B3aUMO/JICHCTBUS 3apsDKEHHBIX TENl OT BEIMYMHBI 3apsiioB U PACCTOSIHUS
MEX]Ty TEJIaMHu)
Onektpuueckoe mosie. Hanmpspk€HHOCTH — 3JEKTPUYECKOTO  MOJIA.
7.3 [TpyHIMIT CYNEpro3UINKN ANEKTPUYECKUX ToJiell (Ha KadyeCTBEHHOM
YPOBHE)
- Hocutenu »snexTpuueckux 3apsaoB. DJIEMEHTapHBINH SIEKTPUUECKUN
. 3apsan. Ctpoenue aroma. [IpoBOJHUKY U TUAIIEKTPUKU
7.5 3aKOH COXpaHEeHHUsI IJEKTPUUECKOTO 3apsiia
- DNEKTPUUECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS DIIEKTPUUYECKOTO TOKA.
. HcTouHNKY TOCTOSIHHOTO TOKa
27 JlelicTBUS 3JEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
. DNEKTPUUECKUN TOK B )KHJIKOCTSAX U Ta3ax
7.8 DOnektpuueckas 1enb. Cuia Toka. DNeKTpUYecKoe HaMpsHKeHNe
7.9 ConpoTuBieHNE MPOBOJHUKA. Y IEIbHOE COTIPOTUBIIEHUE BELIECTBA
7.10 3akoH OMma i yyacTKa Lenu
7.11 [TocnenoBarenbHOE U ApaIEIbHOE COEJMHEHNE TPOBOIHUKOB




7.12

PaboTa 1 MOLTHOCTB 3MEKTpHUECKOTo ToKa. 3akoH Jxoyns — Jlenna

7.13

DJEKTPUYECKUE IIETIH U MOTPEOUTENN AIIEKTPUIECKON SHEPrUM B OBITY.

Kopotkoe 3ambikanne

7.14

ITocTosuubIe MaruuThl. B3anMoaeiicTBE NOCTOSHHBIX MAarHUTOB

7.15

MarnautHoe 1mmojie. MarautHoe 1oJjie 3eMJIM U €ro 3Ha4YeHHUE JJI dKHU3HHU

Ha 3emiie

7.16

OmneiT Opcrena. MaruutHoe mnose 3neKkTpudeckoro Toka. [Ipumenenue

OJICKTPOMArHuTOB B TCXHUKC

7.17

JleiicTBHEe MarHUTHOTO M0JIS HA TPOBOJAHUK C TOKOM. DJIEKTPOABUTATETh
IIOCTOSIHHOTO TOKA. VCIoabp30BaHNE 3IIEKTPOABUTATENIEH B TEXHUYECKUX

yCTpOICTBaxX U Ha TPAHCIIOPTE

7.18

Onpitel @apajnes. SBneHue 31eKTpoMarHUTHON uHAyKuuu. IlpaBuio

Jlenna

7.19

OnekrporeHepatop. CrHocoObl MOJy4eHUS DSIEKTPUUYECKONH SHEPIUU.

DIIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH

7.20

[IpakTnueckue pabOTHI:

OnbITel MO HAONIONEHUIO JJEKTPU3ALMM Tel HUHAYKIMEH U IpH
CONPUKOCHOBCHHH.

HccnenoBanue NOENUCTBUSA DIEKTPUYECKOrO IMOJII HA IPOBOJHUKH U
JUDIIEKTPUKH.

C6opka u npoBepka pabOThI IMEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.
M3Mmepenue u peryJmpoBaHue CUJIbI TOKA.

M3Mmepenue u peryaupoBaHue HaIpsHKECHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO 4epe3 Pe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnpITsl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb JNEKTPUYECKOTO
CONPOTHBJICHUSI INPOBOJHUKA OT €ro JUIMHBI, IUIOIAAW IONEPEYHOIO
CCYEHHUs U MaTepuaa.

IIpoBepka mpaBuila CIIOKEHUS HANPSHKEHUN IIPU IOCIEA0BATEIBHOM
COCIMHEHUU ABYX pe3ucTopoB. IIpoBepka mpaBuia A CHUIBI TOKA IIPU
napaujelbHOM  COEAMHEHUH pe3ucTtopoB. OmpexaeneHue paboOThI
JJIEKTPUYECKOTO TOKA, HMAyIIero dyepes pesuctop. OrmpeneneHue
MOIIIHOCTH  JIEKTPUYECKOIO TOKA, BBIACIAEMOM Ha  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO 4epe3 JIAMIIOYKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ[ narpesatens. MccnenoBanue

MarHuTHOTO B3aMMOJEHCTBHS IIOCTOSHHBIX MAarHHTOB. I/I3yquI/Ie




MAarovMTHOIO IIOJII MNOCTOSHHBIX MArHuTOB IIpHU HX OG’LCI{I/IHCHI/II/I u
pasnenenun. McecnenoBaHue JEHCTBUSA  DIEKTPUYECKOIO TOKA Ha
MAarouTHYIO CTpPCJIKY. OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCHUMOCTDL CHJIbI
B3aI/IMO,Z[eI>'ICTBPISI KaTyllKu C TOKOM HW Marbmura OT CHJIbI TOKa H
HaITpaBJICHHUA TOKa B KaTYIIKC. I/IsyquI/Ie I[GflCTBI/ISI MardmMTHOI'O IIOJIsA
Ha TIPOBOJHUK C TOKOM. KoHcTpympoBanue u H3y4eHHE pabOTHI
anekrpoasurarens. U3mepenne KIIJI anexkTpoaBurarebHOM yCTAaHOBKH.
OnbITel IO HUCCIICAOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIICAOBAHUEC N3MEHEHHI 3HAYCHUS H HaIlrpaBJICHUA HWHAYKIIHOHHOI'O

TOKa

dusnyeckre SABJICHUSA B npupoac: OJICKTPUUYCCKUC SBJICHUA B

aTMocdepe, 3JIEKTPUYECTBO IKUBBIX OPraHW3MOB, MarHUTHOE IIOJIE

7.21
3emiu, Apeii¢ MoiarcoB, pojib MArHUTHOTO TOJISL AJIs )KU3HU Ha 3emiie,
MOJISIPHOE CUSIHUE
TexHn4ecknue yCTpOMCTBA: 3JIEKTPOCKON, AaMIepMETp, BOJBTMETP,
peocTaT, CYETYHMK DJJIEKTPUYECKOM DSHEPIrHH, HIIEKTPOOCBETUTEIIbHBIC
7.22 puoOoPHI, HarpeBaTesbHbIE AIIEKTPOTIPUOOPHI (mpumepsr),

OJICKTPUYCCKUE MNPCAOXPAHUTEIN, DJJICKTPOMAIHUT, JJICKTPOABUIATCIIb

IMOCTOSTHHOT'O TOKa, FCHEPATOP IMMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kon snementa [TpoBepsieMbie 371€MEHTHI COACPKAHUS
pasznena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexanuyeckoe nBrxkeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE IBIXKEHUE
8.4 ###HPar#t#HepaBHomepHoe mpsiMoNMHeHOe nBukeHHe. CpemHss u
' MT'HOBEHHAsl CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBHXKEHUU
8 8.5 Yckopenue. PaBHOyCKOpeHHOE TIPSIMOTMHEWHOE JIBUYKEHUE
8.6 ##HPar#t#Croboanoe nanenue. OnbiTel ["anunes
###HPar#t#PaBHoMepHOe JBIDKEHHE 10 OKpyxkHocTu. [lepuon wu
8.7 yacTota  OOpalieHus. Jlunelinas w  yrjaoBas  CKOpPOCTH.
LeHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [lepsrIii 3akoH HproToHA
8.9 Bropoii 3akon Herotona




8.10

Tperuii 3akoH HproTOoHa

8.11 HHAPar###] [pyuHLIMIT CYyNepIIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #HHPar###Cuna TpeHus: Cuila TPEHHUS CKOJBKEHMs, CHIa TpPEHUS
' MIOKOSI, IPYTHE BUJBI TPCHHUS
8.14 #H#Par###Cuna TSDKECTH U 3aKOH BCEMHUPHOTO TATOTECHUsSI. Y CKOPEHHE
' CBOOOJIHOTO TIAJICHUS
8.15 JBwxenne taner Bokpyr Comnna. [lepBasi kocMudeckass CKOPOCTb.
' HesecomocTs u nieperpysku
8.16 PaBHOBecue maTepuanbHOM TOUKH. AOCOTIOTHO TBEPIOE TEJIO
8.17 ###Par###PaBHoBecue TBEPAOTO Tella C  3aKPEIUIEHHOW  OCKIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenne nmirynbca. IMnynsce cumsl
8.19 3aKOH COXpaHECHHS HMITYJIbCa
8.20 HiHPar#Ht#PeakTHBHOE IBIKCHHE
8.21 Mexanudeckasi paboTa U MOIITHOCTH
8.22 Pabota cun tspkectn, ynpyroct, TpeHus. CBs3b SHEPTHH B pabOThHI
8.23 [ToTennmanpHast SHEPTUA TeJa, TOTHATOTO HAJl TOBEPXHOCTHIO 3eMITH
8.24 [ToTeHnmanpHast SHEPTUS CXKATON TPY>KUHBI
8.25 #i#Par###Kunernyeckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTHH
8.26 ###Par###3akoH cOXpaHEeHUSI MEXaHUYECKON dHEPTUH
[TpakTrueckue pabOTHI:
Omnpenenenue cpeHel CKOPOCTH CKOJbKEHUS OpyCcKa WIM JBHKEHUS
HIapuKa Mo HaKJIOHHOW miockocTu. OmnpeeneHne yCKOPeHUsl Tea mpu
PaBHOYCKOPEHHOM JIBIKEHUU 10 HAKJIOHHOM MI0CKOCTH.
HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HAaYallbHOW CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM TpPU PABHOYCKOPEHHOM JBIKEHUU 0e3
8.7 HAYaJbHOM CKOPOCTH MYTH OTHOCATCS KakK psif HEUYETHBIX YHCEN, TO

COOTBCTCTBYIOIIHEC ITPOMEKYTKHU BPECMEHU OINHAKOBBI.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TPEHUSA CKOJIBXKCHHA OT CHJIbI
HOPMAJIBHOT'O  HaBJICHUA. Onpez[eneHHe KOB(l)(l)I/ILII/IeHTa TPCHUA
CKOJIBXKCHHUA. OHpe,[[eJ'ICHI/IC JKECTKOCTH IMMPY>XUHBI. Onpez[eneHI/Ie
pa6OTLI CHUJIbl TpCEHHA IIPHU PaBHOMCPHOM IBMXKXCHUM TEJIa IO
FOpHSOHTaHLHOﬁ MOBCPXHOCTH. Ol'[peI[eJ'ICHI/Ie pa60TBI CHJIBI YIIPYTOCTHU
npu nogbeEMe rpy3a € UCIIOJIb30BAHUCM HCIIOABUKHOTO U IMOJABUKHOTO

OJIOKOB




dusnueckre SIBICHUS B npupoac: MNpUIMBBI U OTJIMBBI, JIBUKCHHC

8.28 wiaHer CoOJIHEYHOM  CHCTEMBI, pPEAaKTUBHOE [BW)KEHHE KHMBBIX
OpraHU3MOB
8.29 TexHuueckue  yCTpOMCTBA:  CIHUIAOMETDP, JATYUKU  [OJIOKEHUS,

PacCTOSIHUSL U YCKOPEHMSI, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 11 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMA:

> HepUoJ], YacToTa, aMILIUTY/1a
9.9 MareMaTtnueckuii ¥ NPYKUHHBbIM MasTHUKHU. [IpeBpamienue sHeprun
' pH KoJie0aTeTLHOM JIBUKEHUU
9.3 3aryxarouiue konedanus. BeinyxaeHHble kKoieOanus. Pezonanc
Mexannueckue BosiHbl. CBOMCTBAa MexaHW4YecKuX BoJH. [TpononbpHbIe 1
9.4 IIOIIEPEYHbIE BOJIHBI. [[IMHA BOJHBI U CKOPOCTh €€ PacipOCTPaHEHHS.
MexaHnyeckue BOJIHBI B TBEPJOM TeJle, CeHCMUUECKHEe BOJIHbI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 WNudpasByk u ynpTpa3sByk
[IpakTnueckue pabOTHI:
J OmnpeneneHue 4YacTOThl M IEpuoja KoJICOAaHWI MaTeMaTHYecKOro
MasiTHUKA.
OmnpezeneHne 4acTOThl U MEpHOa KoieOaHUH NPYKUHHOTO MassTHUKA
97 HccnenoBanue 3aBUCMMOCTH Iepuoja KOJI€OAaHUH IOABELIEHHOTO K
' HUTH Tpy3a OT [UIMHBI HUTH. MccnenoBaHue 3aBUCMMOCTH IIEpHOJA
KOJIEOaHUH MPY)KUHHOTO MasTHUKAa OT Macchl rpy3a. llpoBepka
HE3aBUCHMOCTH MepHoJa KoyieOaHui rpysa, IOJIBEIIEHHOIO K HUTH, OT
Macchl TIpy3a M JKECTKOCTH MNpyxuHbl. M3MmepeHue yckopeHus
CcBOOOIHOTO Na/IEeHUs
0.8 ®duznyeckue SBICHUS B IPUPOJE: BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
' 3eMJIETPSICEHUE, CEICMUUECKUE BOJIHBI, IIyHAMHU, 3XO
0.9 TexHudyeckue yCTpOMCTBa: 3XOJIOT, HMCIOJIb30BAaHHE YIbTPAa3ByKa B
. OBITY U TEXHUKE
SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
101 ONEKTPOMarHUTHOE IoJie. OJEKTpOMarHuTHele BOJHBL. (CBOMCTBa
' JJIEKTPOMAarHUTHBIX BOJIH
10 10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHass mnpupoja csera. CkopocTh cBera. BoisiHOBBIE
. CBOMCTBA CBETA
10.4 [IpakTudeckue pabOTHI:




N3ydeHne CBOMCTB AIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOMIBHOTO
TenedoHa
105 duznyeckue SBICHUS B IPUPOJIC: OMOIOTHIECKOE ACHCTBHE BUAUMOTO,
' yIABTPa(pHUOIETOBOTO U PEHTTEHOBCKOTO H3ITy4YeHHUN
10.6 TexHudeckne YCTpPOWCTBA: HCIOJIL30BAHUE AJICKTPOMATHUTHBIX BOJIH
. JUIS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicTOUHMKM CBETa
11.2 [IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA
11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETA
114 [Ipenomnenue cBera. 3akoH npenaomieHus ceeta. [lonHoe BHyTpeHHEe
' OTpa’KeHHE CBETa
11.5 JInnza. Xox nyden B JIMH3E
11.6 OnTuueckas cucrema ¢oToanmnapara, MUKPOCKOTIa U TelIecKoIa
11.7 I'ma3 xak ontuyeckasi cucteMa. bau30pykocTh U 1albHO30PKOCTh
118 Paznoxenne Oenoro ceera B cnekTp. OmbiTel HbtoToHa. CnokeHue
' CIIEKTPAIILHBIX I[BETOB. J{ucnepcus ceera
[IpakTrueckue paboOTHI:
###Par###lccnenoBanue 3aBUCHMOCTH yIjla OTPaKEHHUSI CBETOBOTO
Jdyd4a OT yriia najeHus.
1 ###Par###l13yuenne XapakTepUCTUK HW300paKEeHHUsI TpeaMeTa B
IUIOCKOM 3€epKajie.
###Par###lccnenoBanrue 3aBUCUMOCTH yrijla MPEIOMIICHUS CBETOBOTO
11.9 Jyda OT yrJia MMaJIeH!s Ha TPaHMIIE «BO3AYX — CTCKIIO».
###Par### lomyuenne n300pakeHUI C MOMOIIBIO COOMpAIOIIEH JTUH3HI.
##HPar#H#Onpenenenne pOKyCHOT0 paccTOSHUS U ONTUYECKON CHIIBI
coOuparonie JUH3BL
#HHPar####OnbIThl IO Pa3I0KEHUIO OEJIOro CBEeTa B CIEKTP.
HHHPar#H##0OnbITBL 110 BOCHIPUSATHIO I[B€TAa TNPEAMETOB IMpPU HX
HAOIOJICHUH Yepe3 [IBETOBbIE (DHIIBTPHI
Ouznueckue sBiaeHus B npupoze: 3atmenus Comuua u JlyHsl, 1BeTa
11.10 TEJI, ONTHYECKHE sBJIEHHMA B artmocdepe (1Ber Heba, pedpaxius,
paayra, MUpax)
1111 TexHudeckue ycTpoiicTBa: OYKH, EPUCKOIL, (hoToanmapar, ONTHUECKHE
. CBETOBO/IBI
1 KBAHTOBBGIE SABJIEHUA
12.1 OmnbiTel Pesepdopna u mimanerapHas mojens aroma. Mojenb atoma




bopa

HUcnyckanne u mnorjouieHue cBera atomMom. Ksantel. JInHenyaTeie

12.2
CIEKTPbI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Crpoenue aromHoro snapa. HykinoHHas Mopaenb aTOMHOIO s1pa.
. N3oTonst
12.5 PapnoaktuBHbie nipeBpainenus. [lepuoa nosypacnaga aToOMHBIX SAEp
12.6 SAnepHble peakuuu. 3aKOHbI COXpaHEHUS 3apsAJOBOIO U MacCOBOTO
' uycen
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunrteza m genenus saep. Mcrounuku sHeprum ConHua u
' 3BE3]1
12.9 SnepHas sHepreTuka. /lelicTBUe paIuOaKTUBHBIX U3JIy4CHHI Ha KUBbIE
' OpraHU3Mbl
[IpakTnueckue pabOTHI:
Habntoienne CriomHbIX U IMHEWYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnenoBanue TpeKoB: U3MEPEHHUE SHEPTUU YaCTUIBI M0 TOPMO3ZHOMY
nytu (1o GoTtorpadusam).
N3mepenue paanoakTuBHOro (poHa
®dusndecKue SBICHUS B IPUPOJIC: ECTECTBCHHBIN PaJMOAKTUBHBIN (OH,
12.11 KOCMUYECKHE  JIy4d, paJAMOAaKTUBHOE  M3JIy4CHHE  IPHUPOIHBIX
' MUHEPAJIOB, [JCHCTBHE pPAJUOAKTUBHBIX H3JIyYCHUH HAa OpraHU3M
YeJI0BEKa
12.19 TexHudeckue ycTpoHCTBa: CIEKTPOCKOI, MHAWBUYAIbHBIA JO3UMETD,

Kamepa Buiibcona




INPOBEPAEMBIE HA OI'D 11O PU3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOM OBPA30OBATEJBHON MIPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHO# 00pa30BaTe/bHON MPOrpaMMbl OCHOBHOIO 00111ero
o0pa3zoBanusi Ha ocHoBe ®I'OC

[Tonumanue ponu QuU3MKKA B HAYIHOH KapTHHE MUPA; CHOPMHUPOBAHHOCTH 0a30BBIX
MIPEACTABICHUI O 3aKOHOMEPHOM CBSI3U M MTO3HABAEMOCTH SIBJICHUM TTPUPOIBI, O POIH
JKCIIEpUMEHTa B (u3UKe, O cucreMooOpasyromed pojiu (QU3UKH B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH, 00 3BOJIIOIMH (PU3UIECKUX 3HAHUM U UX
pOJIM B IIEJIOCTHOW €CTeCTBEHHOHAYYHOW KapTHMHE MHpa, O BKJIAQJ€ POCCHUHCKUX U
3apyOCKHBIX YUEHBIX-(OU3UKOB B pa3BUTHE HAyKH, OOBACHEHHE TMPOIIECCOB

OKPYXKAIOILIETr0 MUPA, Pa3BUTHE TEXHUKN U TEXHOJOTHI

3HaHHMA O BHJAaX MaTepuu (BEUIECTBO M TOJ€), O JBMKEHHM Kak crocole
CYLIECTBOBaHHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUU CTPOEHHUS BEILIECTBa, O
(¢bu3nuecKo  CyIIHOCTH  SIBIIEHUH  NpUpOAbl  (MEXaHMYECKUX,  TEIUIOBBIX,
JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHME pa3iINyaTh SBJICHHUS IO ONUCAHHUIO UX
XapaKTEpHBIX CBOWCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIMUX JaHHOE (PU3HUECKOE
SBJICHUE; YMEHHUE PpacIO3HaBaTh IPOSBICHUE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B

OKPY’KaIOIlleM MHUPE, BBIAEISASA UX CYILIECTBEHHbIE CBONCTBA (MPU3HAKHU)

BJ'Ia,Z[eHI/Ie OCHOBAaMH TOHSITHIHOI'O arIapara u CUMBOJIMYCCKOI'O A3bIKaA (bI/ISI/IKI/I n
HCII0JIB30BaHUEC UX JJII pEIICHUA y‘lC6HBIX 3a/la4; YMCHUC XapaKTCPHU30BATH CBOMCTBaA
TCII, (bmnqecm/le ABJICHUA MW  IIPOLUECCBbI, MCIIOJIb3YyA (bYH,Z[aMeHTaJ'IBHBIe n

OMITUPHUYICCKHUEC 3aKOHBI

VYMeHnne OmnmuchIBaTh HN3Y4YCHHEIC CBOMCTBA TENI H (bH?)PI‘ICCKI/Ie SABJICHUS, HUCIIOJIb3YA

(1)I/ISI/I‘IGCKI/IG BCIINYHNHBI

Bnagenue ocHoBamMu METOI0B HAay4YHOI'O IIO3HAHUA C y‘IéTOM CO6JHOI[€HI/IH IIpaBUJI
0€e3011aCHOTO TpyHaa: Ha6J'IIO,Z[€HI/Ie (1)PI3PI“I€CKI/IX SIBJICHUM

YMCHHE CaMOCTOSATCIBHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY M3 JAdHHOTO
Ha6opa O60pyI[OBaHI/IH N0 MHCTPYKLHUH, OMUCBIBATL XO/J OIIbITA W 3allMCBIBATH €TI0
PE3YyJbTAaTHhI, (bOpMyJIHpOBaTB BBIBOJFBI,

NpOBCACHUC TIPAMBIX W KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/ILICCKI/IX BCJIMYNH: YMCHHC
IJIaHUPOBATH HU3MCPCHUH, CaMOCTOATCIIbHO CO6I/IpaTL OKCIICPUMCHTAJIbHYIO
YCTAHOBKY IO HWHCTPYKIWH, BBIUYUCIIATH 3HAYCHUC BCJIIMYMHBI W AHAJIU3UPOBATH
MOJIYYCHHBIC PC3YJIbTATEI C y‘IéTOM 3aJJaHHOH NOrpCIIHOCTHU PE3YJIbLTATOB H3MCpCHHI>i;
MNPOBCACHUC HCCIIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHCHOB&HHﬁ; CaMOCTOSATCIIBHO

CO6I/IpaTL OKCIICPUMCHTAJIbHYKO YCTAHOBKY U NPOBOAUTHL HUCCICAOBAHUC IIO




HHCTPYKIUU, NPCACTABIIATH MOJTYUYCHHBIC 3aBUCUMOCTHU (1)I/I3I/I‘-ICCKI/IX BCJINYHH B BUJC
Ta6HI/IL[ u Fpa(bI/IKOB, YYUTBIBATH HNOTPCIIHOCTH, ACIATh BBIBOABI IIO PE3yJibTaTaM

HUCCICIOBaHUA

[lonnManue XapakTepHBIX CBONCTB (PHU3MUECKUX Mojenell (MarepuanbHas TOYKa,
abCONIOTHO TBEPIOE TENO, MOJEIH CTPOCHHS Ta30B, JKUIKOCTEH M TBEPIBIX TEII,
IUIaHETapHash MOJeNIb aToMa, HYKJIOHHAas MOJeJdb AaTOMHOTO $pa) U YyMEHHE

MPUMEHSTH UX U OOBSICHEHUS! (PU3NIECKUX MTPOIIECCOB

YMmenne OOBSICHATH (PU3UYECKUE TPOILECCHl M CBOWMCTBA TElI, B TOM YHCIE M B
KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBIISITh TPUYMHHO-CIIEJICTBEHHBIE CBSA3M U CTPOUTH OOBSICHEHHWE C ONOpOil Ha
M3Y4YEHHbIE CBOMCTBA (PU3MUYECKUX SBICHUH, (U3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTU U

MOICIN

YMmenue pemiate pacu€THble 3a7auu (Ha 0a3ze 2 — 3 ypaBHEHHUI), UCIIOJIb3YS 3AKOHBI U
(hopMyIibl, CBA3BIBAIONINE (PU3NUECKHE BETMUMUHBI, B YaCTHOCTH, 3alMChIBATh KPAaTKOE
YCIIOBHE 3aJ]aui, BBISIBIISITH HEAOCTAIOUINE JaHHbIE, BbIOWpATh 3aKOHBI U (HOPMYIIBI,
HeoOXouMble Ui €€ pelleHUs, HCIOJIb30BaTh CIPaBOYHBIE IaHHbBIE, MPOBOIMTH
pacuéTel M OLEHUBATh PEATUCTHUYHOCTh IOJYYEHHOTO 3HAauYeHUs (U3NYECKOU
BEJIMYMHBI; YMEHHUE OINpPEAEATh pa3MEpHOCTh (PU3MUECKON BEIMYUHBI, TOJYYCHHON

MIPH pEeIIeHNUH 3aauu

YMeHue xapakTepus3oBaTh MPUHIMIBI ACHCTBUS TEXHUYECKUX YCTPOMNCTB, B TOM
yyciie ObITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOTHYECKHX MPOIECCOB MO MX
OTIMCAHHUIO, WCIIONB3Ysl 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBICHUUW W HEOOXOIUMbIE

(1)I/I3I/ILI€CKI/IG 3aKOHOMCPHOCTHU

10

YMeHHe UCTIOJIb30BaTh 3HaHUS 0 (PU3MUYECKUX SIBJICHHUSIX B MOBCETHEBHOMN JKU3HU IS
obOecrieueHruss OE€30MACHOCTH TIPH  OOpalleHUd C OBITOBBIMH TIpHOOpaMu |
TEXHUYECKUMHU  yCTPONCTBAMHU, COXPAHCHHUS 3JIOPOBbS M  COOJIONCHUS HOPM
9KOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOUICH cpee; MOHMMaHUE HEO0OXOIUMOCTH
NPUMEHEHHs]  JOCTIDKEHHH  (OU3UKM W TEXHOJOTMH Ui PalMOHAIBLHOTO

IpUPOAO0II0JIb30BAHHA

11

OnbIT mnoucka, MpeoOpa3oBaHUs U MpeAcTaBieHUs HHPOpMau (GU3NYECKOrO
COJIepKaHUs C HUCIOJIb30BaHUEM HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH;
YMEHHE OIIEHMBaTh JOCTOBEPHOCTh MOJYYEHHOM HWH(POpPMAlMd Ha OCHOBE
UMEIOIUXCA 3HAaHUW M JOTIOJIHUTENbHBIX MCTOYHMKOB; YMEHHE HCIIOJIB30BATH IIPH
BBIMIOJTHEHUN YUYeOHBIX 3aJaHUH HAy4YHO-TIOMYJISPHYIO JHUTEparypy (QHU3HUEcKoro
coJiepKaHus, CIIPaBOYHbIE MaTepHabl, pecypchl ceTH MHTepHeT; BiajeHne 6a30BbIMU
HaBBIKAMU IpeoOpa3oBaHusl MHPOPMALMK U3 OJHOM 3HAKOBOM CHCTEMBI B APYIYIO;
YMEHHE CO3/aBaTh COOCTBEHHBbIE NUCHbMEHHbIE M YCTHBIE COOOIIEHUS HAa OCHOBE

I/IH(pOpMaLII/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHast Touka. Cucrema otrcuéra. OTHOCHUTENBHOCTh
' JBUKCHUS
PaBHOMepHOE U HepaBHOMepHOe aBUkeHHE. CpelnHsis cKopocTb. Popmyna A BBIUHCICHUS
1.2 cpenHeii ckopocTh: V = S/t
PaBHOMepHOE mpsIMOJMHENHOE ABM)KEHUE. 3aBHCHMOCTh KOOPAMHATHI Tela OT BPEMEHHM B
Clly4ae paBHOMEPHOTO MPSAMOJIUHENHOTO ABUKECHUS:
1.3 x()=x,+v 1
I'pacduku 3aBUCHMOCTH OT BpEeMEHH I MPOEKIMH CKOPOCTH, MPOEKIUH MepeMelIeHUs], MyTH,
KOOPAMHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHHUH
3aBUCHMOCTh KOOPJMHATHI T€la OT BPEMEHHU B CIIy4ae PAaBHOYCKOPEHHOIO MPSMOJIMHENHOTO
JBYOKCHMS:
.
S)= Vo, * 1+
2
@opmynsl UId NMPOCKUUU INEPEMELICHMs, MPOCKIHHA CKOPOCTH U NPOCKLUUH YCKOPEHHs INpU
PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKECHUM:
1.4 $2
s. (D=, t+a,- 5
U_‘r(f) =Up, +d, -1,
a,(r) =canst,
UI.‘c: - Ul:r: =2£IISI
I'paduku 3aBUCUMOCTH OT BPEMEHHU JJISl IPOEKIUHN YCKOPEHUS, IPOEKIUN CKOPOCTH, POEKLIUU
IIepEMEILEHNUS, KOOPANHATHI ITPY PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUKEHUU
CBobGonnoe mnaneHue. dopmysbl, ONUCHIBAIOLIME CBOOOJHOE MajJieHWE Teja MO0 BEPTUKAIM
L5 (IBMXEeHME Tena BHU3 WM BBEPX OTHOCUTEIBHO MOBEpXHOCTH 3emiH). I'paduku 3aBucuMOCTH
' OT BPEMEHHU JJIS MPOEKIMU YCKOPEHUS, MPOEKIUU CKOPOCTH M KOOPJHMHATHI MpPHU CBOOOJIHOM
NaJCHUN TeNa 110 BEPTUKAIU
CKOpOCTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBieHne CKopocTH.
dopmyna JUIst BBIYUCICHUS CKOPOCTH Yepe3 paanyc OKPY>KHOCTHU U MEPUOJT OOpaIleHHUS:
1.6 Y- 27R
T
[entpocTpemurensHoe  yckopeHue. HampasiieHHe  LEHTPOCTPEMUTEIBHOTO  YCKOPEHHS.




CDOpMy.]Ia JUIL BBIYUCIICHUSA YCKOPCHUA:

dopmyna, CBSI3BIBAIOIIAS IEPUOJT ¥ YACTOTY OOpaIleHus:

Y =?

Macca. ITnotHoCTh BemecTBa. @opmyiia [l BBIYUCICHHS TIIIOTHOCTH:

_om

1.7 V
1.8 Cuna — BektopHas uzudeckas BenuanHa. ClI0KeHne Chil
1.9 SBnenne unepuun. IlepBriil 3akon HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS T€JIa U BEKTOpa CUJIbI, IEHCTBYIOIIEH HA TEJIO
B3aumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21— _Fl—>2
TpeHnue Mokosi U TPEHHE CKOJbXKEHHS. Dopmyna Ui BBIUUCICHUS MOJYJS CHJIbl TPEHUS
CKOJIb)KCHUS
1.12 F_=u-N
- M
Hedopmanus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKoH ynpyroi aedopmanuu (3aKoH
I'yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUS:
My -1,
1.14 F=G —— =
R

Cuna TsHKeCTH. YCKOpeHI/Ie CB060I[H01"0 naaCHHA.




dopmyna JUTsi BEIYUCICHUS CUJIBI TSDKECTH BOM3H MoBepxHOCTH 3emuu: F = mg.
JBmwxenue mnanet Bokpyr Connna. [lepBas kocmudeckas ckopocts. HeBecoMocTs u

Heperpy3Ku

1.15

Nmmynbe Tena — BeKTopHast Gu3nyecKasi BeTHUrHA.
p=mi

Nmnynec cucremsl Tei. 3MeHnenue umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIA 3aMKHYTOI7I CHUCTEMBI TCJI:
p=myly +m, U, =const

PeakTtuBHOE NBMKEHNUE

1.17

Mexannueckas pabora. @opmyia JiIsl BBIYUCIEHUS paOOThI CUIIBL:

A=Fscosc

Mexannyeckass MOITHOCTb:

n=24
'

1.18

Kunerndeckas u moTeHIIMAILHAS OHEPIHs. CDopMyna JJI1 BBIYUCIICHU S KUHETHYCCKOU OHECPruu:

H!Uz
BT

Teopema o kuHeTHYeCcKOM 3Heprun. DopMyiia Ijis BEIYUCICHUS MOTEHIIMAIBHON SHEPTUH Tela,

MIOAHSTOTO

Hag 3eMiéit:

E,= mgh

1.19

MexaHnyeckasi JHEpIusi:
E=E;+E p

3aKoH COXpaHCHUA MEXaHH4YeCKOM OHCPI'uu. CDopMyna JJI1 3aKOHAa COXpaHCHHA MEXaHH4YeCcKOM
OHEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.

HpeBpameHI/Ie MEXaHHYeCKOH SHEPIruu Mpu HAJIMIUH CUJIbI TPCHUL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuist: M - Fl.

YciaoBue paBHOBECHSA pblyara:

M +M,+..=0

[MoaBwxHbIN 1 HenoABWKHBINA 010ku. KIT/ mpocThIX MeXaHU3MOB,




n= Anonesaas

A‘S&TIMHH

1.21

JlaBiienue TBEpIOTO TEIA.

@opmyia Ui BBIYUCIICHUS JABJICHHS TBEPIOTO Tena:

_F
p_S'

JlaBnenue raza. AtMochepHOe TaBJIcHHE.
FI/II[pOCTaTI/I‘-IeCKOG AABJICHUC BHYTPHU KUJIKOCTH.

@opmyiia Ui BBIYMCICHHS 1aBJICHHS BHYTPHU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBnuyeckuii npecc

1.23

3akoH Apxumena. @opmyna A ONPEAEICHNs BBITAIKUBAOIIEH CHIIBL, JEHCTBYIOLNIEH Ha TEO,

HOpr)KéHHoe B XXUJAKOCTH UJIN T'a3:

VYcnosue nnaBanud Teia. [1naBadue CyA0B M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KoJjiebaHus. AMIUIMTYHa, TepuoJ M dacTtoTa Kojebanmit. dopmyna,

CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:

1.25

Marematuueckuii M TNPYXKUHHBIA MasTHUKH. lIpeBparieHue sHepruM mHpu KojedaTelabHOM

JBHKXCHUUN

1.26

3aryxaromue konedanus. Beinyxnennsie konebanus. Pezonanc

1.27

MexaHndeckue BOJIHEL HpO,I[OJ'IBHBIG U TIOIICPCUHBIC BOJIHBI. ,HJ'II/IHa BOJIHBI U CKOPOCTb

PacipoCTpaHCHUs BOJIHLI:

L=uv-T

1.28

3BYK. FpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha TI'paHUNC [ABYX CPCU.

Wndpa3Byk u ynbTpa3sByk

1.29

Ilpakmuueckue pabomoi

N3mepenue cpeaHed IIOTHOCTH BELIECTBA; apXMMENOBOM CHIIBI;, JKECTKOCTH IPYXKUHBI;
KodppUIMEeHTa TpPEeHHUs CKOJBKEHHs; pabOThl CHIIBI TPEHMs, CHJIbI YIPYTOCTH; CpeaHei
CKOpPOCTH JIBIKEHHs OpycKa M0 HAKJIOHHOHM IUIOCKOCTH; YCKOpPEHMs OpycKa MpH JABWXKEHHUHU IO
HAKJIOHHOM TUIOCKOCTH; YaCTOTHI M MEpro/ia KoJeOaHUI MaTeMaTH4eCKOTro MasTHUKA; YaCTOTHI U
nepro/ia KoJiebaHui NpyKMHHOTO MasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIErO Ha pblyar; paboThl

CHUJIbl YHPYTroCTH IIpU noabEMeE I'py3a € HOMOHIBIO HEIMOABUKHOTI'O 6.]'[01(3.; pa6OTBI CHIJIBI




YIIPYTOCTH MPH MOIBEME IPy3a € TOMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBHCUMOCTH apXUMEIOBOHN CHJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela U OT
IUIOTHOCTH KUAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHJIBI OT Macchl TeJa; CUJIbl TPEHUS
CKOJIB)KEHUSI OT CHJIbBI HOPMAQJIbHOTO [JaBJIEHHMS U OT pOJa INOBEPXHOCTH; CHJIBI YIIPYIOCTH,
BO3HHUKAIOIIEH B MPYXHHE, OT CTENEHH AeQOpMaLUU MPYKUHBI, YCKOpeHHs Opycka OT yria
HaKJIOHA HaIpaBJIsIoNIel; nepro/ia (4acToThl) KOJeOaHU HUTSHOTO MAasSTHUKA OT JJIMHBI HUTH;
nepuosia KoieOaHWW MPYKWHHOTO MasTHHUKAa OT MAacChl Ipy3a M IKECTKOCTH MPYKHUHBI,
HCCIIEIOBAaHUE HE3aBUCUMOCTH Iepuoja KojeOaHWl HUTSHOTO MasTHHKa OT Macchl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS pblyara

Qu3zuueckue s61eHUs 8 npupooe: TIPUMEPDI ABUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW U

HEXUBOU mnpupoae, }ICI\/'ICTBI/IG CWJIBI TPCHUA B IMNPUPOAC W TEXHUKE, IPHUIIMBBI W OTJIMBEI,

1.30 nBrkeHue TuraneT COJTHEYHOH CHCTEMBI, pEaKTUBHOE JBUKCHHE KHBBIX OPTraHU3MOB, PBIYard B
TeJe YeNOBEKa, BIHUSHUE aTMOC(EpHOro MaBJICHUS HAa >KMBOW OPTraHW3M, IUIaBaHUE PBIO,
BOCITPHSITHE 3BYKOB KUBOTHBIMH, 3eMJICTPSICEHHUE, CCHCMUYECKUE BOJIHBI, ITyHAMH, X0
Texnuueckue ycmpoiicmea: CIHIOMETp, JAaTYAKHA TIOJIOKEHHS, PACCTOSHUS M YCKOPEHHS,
JTMHAMOMETp, TIOJIIIMITHUKY, PAKEThl, PbIYar, MOIBMKHBIA M HETIOBM)KHBINA OJIOKH, HAKIIOHHAS

131 TJIOCKOCTh, TTPOCThIE MEXaHU3MBI B OBITY, COOOIIAIONMINECS COCYAbI, YCTPOWCTBO BOJOTIPOBO/IA,
THJIPABIMYECKUN TIPEecC, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9X0JIOT, UCTOJIB30BaHHUE YABTPA3BYKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OcCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOpUH CTpOeHHs BemiecTBa. Monenu

2.1 TBEPJIOTO, KHUIKOTO M Ta3000pa3HOrO COCTOSIHMN BemiecTBa. Kpucrtamnmuueckwe u amopdHbie
Tena

25 JIBuxxenne uactuil BemecTBa. CBs3b CKOPOCTH JBMXKEHMSI YacTUIl C TEMIEPaTypOM.

' bpoyHnoBckoe asuxenue, nuddy3us

2.3 CMaumnBaHue M KanWUISIPHBIC SIBICHUS

2.4 TennoBoe pacIMpeHne U CKATUE

2.5 TennoBoe paBHOBecHE

2.6 Buytpennsis sHeprusi. PaboTa u Teronepenaya kak criocoObl H3MEHEHHs BHYTPEHHEH YHEprUH

2.7 Buner Tenonepenayn: TeMIONPOBOIHOCTh, KOHBEKIIHUS, H3ITyUECHUE
Harpeanue u oxnaxaenue ten. KoanuecTBo TemIoThl. Y aenbHas TEIIOEMKOCTb:

2.8 Q:mn[fz—fl]
3aKOH COXpaHEHUs SHEPTUU B TEIUIOBBIX MpoIleccax. YpaBHEHUE TEIUIOBOrO OaaHca:

2.9 O +0,+..=0

2.10 Hcnapenne u koHaeHcaus. V3MeHeHWE BHYTpEHHEH HHEPruM B MPOLIECCE HCHAPEHUS H




KoHieHcaru. Kunenne sxuakoctu. Y aeiabHas Teriora mapooodpasosanus: L = Q/m

211 Bnaxxnocts Bo3yxa
[InaBnenne wu kKpuctawmsanus. V3mMeHeHWE BHYTPEHHEW SHEPruM IMpU IUIABJICHUU U
KpUCTAJUTU3aLUU. Y IeJIbHAs TEII0Ta MJIaBJICHUS:
2.12 5 Q
“m
213 BHyTpeHHsIs SHEPTHsI CrOpaHus TOTUTMBA. Y AeIbHAs TEIUIOTa CropaHust Torkea: = Q/m
2.14 [Ipunnuns! padots! Temnosbix aurateneil. KI1/1 rerioBoro apurarens
Ilpakmuueckue pabomol
N3mepenune ynenpbHON TETUIOEMKOCTH METAJUIMYECKOTO IIWIMHAPA; KOJWYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOM TemmepaTypbl (PMKCHPOBAHHON MaccChl, B KOTOPYIO OITyILEH
2.15 HarpeThld MIWJIWHIP; KOJTHYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM IUIUHPOM, TTOCIE OIMYCKAHUS
€ro B BOJly KOMHATHOW TeMIIEPATypPhl; OTHOCUTEIHLHOM BIIAYKHOCTH BO3/1yXa; yIE€IbHON TETUIOTHI
TJIaBJeHUs Jibaa. VccnemoBaHue M3MEHEHHS TEMIIEpaTyphl BOJBI TPH Pa3IUYHBIX YCIOBHSX;
SIBJICHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiuel BObI; Mpoliecca NCIapeHus
Qu3suueckue s6N1eHUss 8 Npupode. TOBEPXHOCTHOE HATSHDKEHHWE W KalWJUIApHBIE SIBJICHUS B
2.16 MPUPOJIe, KPUCTAUIBI B TIpUpoe, u3nydenue CojiHIa, 3aMep3aHnue BOJOEMOB, MOPCKUE OpH3HI;
o0Opa3oBaHHE POCHI, TYMaHa, WHEs, CHETa
Texnuueckue ycmpoticmea: KalWJUISIPbl, IPUMEPbl HCHOJb30BaHUS KPUCTAIIOB, >KUIKOCTHBIN
2.17 TEPMOMETp, JATYUK TEMIEPATYpbl, TEPMOC, CHCTEMa OTOIIEHUS JIOMOB, THIPOMETPHI,
MICUXPOMETp, MapoBasi TypOUHA, IBUTaTE)Ib BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnektpusanus Ten. /Ba Buaa 31eKTpUUECKUX 3apsiioB
3.2 B3aunmopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa
34 Onektpuueckoe mnoje. Hampsok€HHOCTh 3nekTpuueckoro noJia. [lpuHumn cynepno3uuuu
' ANEKTPUYECKHX TMOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuueckux 3apanoB. [[eficTBrE 31EKTPUUECKOTO MOJISl HA SJIEKTPUUECKUE 3apsibl.
' [IpoBOAHUKY U AUDTEKTPUKH
[TocTosiHHBIM 3nekTpuyecKuid TOK. [leficTBus anekTpudeckoro Toka. Cuna Toka. Hanpspkenue.
35 I =q/t,U=A/
3.7 DIEKTPUYECKOE COMPOTUBIICHUE. Y IEIIBHOE AIEKTPUUECKOE COMTPOTHUBIICHHE:




R =pl/S

3.8 3akon OmMa juis yuactka snekrpuueckon memu: | = U/R
[locnenoBarenpHOE COEMHEHNE IPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHO€ COEIMHEHHE MPOBOAHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=I+1I,; R:%.
CwMmerianHble COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenna:
3.11 0= I*-R-t
3.12 OmneIiT Opcreaa. MarHuTHoe noJje npsiMoro NpoOBOAHUKA ¢ TOKOM. JIMHUM MarHUTHOW MHIYKIUU
3.13 MaruuTtHoe 1noJjie MOCTOSHHOTO MarHuTa. BzaumoielicTBue NOCTOSTHHBIX MAarHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM
3.15 Omnbrter @apazes. SBneHne aneKTpoMaruuTHON HHAYKIUH. [IpaBuso Jlenma
IIpaxmuueckue pabomoi
N3mepenue »1neKTpUUECKOrO COMPOTUBIICHUS DPE3UCTOPA; MOIIHOCTH D3JEKTPUYECKOTO TOKa;
PpaboThI IIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIONIETO B IPOBOJHUKE (PE3HCTOPHI,
3.16 JaMIIOYKa), OT HANPSDKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH COTPOTHUBIICHHUS OT JUIMHBI
MIPOBOJIHHKA, TUIOMIAH €T0 MOTIEPEYHOr0 CEYeHUS U YASIbHOTO COMPOTHUBRICHHUS.
[IpoBepka mpaBuia A 3MEKTPUYECKOTO HAMPSHKEHUS] MPU TOCIEA0BATEIHHOM COECITUHEHUU
MIPOBOJHUKOB; TpaBHJIa s CHJIBI AJIEKTPUYECKOTO TOKa MPHU MapallIeIbHOM COCIUHEHHH
MIPOBOTHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qu3zuueckue a61eHUs 8 NpUpode. HIEKTPUUECKHE SBIEHUS B aTMOc]epe, AIeKTPUIECTBO KUBBIX
3.17 OpPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipei MOITIOCOB, POJIb MATHUTHOTO TOJS 7S JKU3HHU Ha
3emuie, MOJSIPHOE CUSIHUE
Texunuueckue ycmpoticmea: DIEKTPOCKOI, aMIEpPMETp, BOIBTMETP, peoCcTar, CUETYHK
318 ANEKTPUYECKON IHEPTUH, IIEKTPOOCBETUTEIbHBIC MPUOOPHI, HArpEBATEIbHBIE YIEKTPOIPUOOPHI
' (mpuMepsl), AMEKTPUYECKUE MPEAOXPAHUTENH, dTEKTPOMArHUT, AIEKTPOABUTATENb TIOCTOSIHHOTO
TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 DneKTpoMarHuTHbEIE BOJHBL [1Ikana 3eKTpOMarHUTHBIX BOJIH




3.20

JlyueBas monenb cBera. [IpsmonnHENHOE PaCIIPOCTPAHEHUE CBETA

3.21 3akoH oTpaxeHus ceta. [1nockoe 3epkaio

3.22 [Ipenominenue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Jucnepcus cBera

3.24 Jlunza. Xon nydeii B un3e. DokycHoe paccTostHue JnH3bl. OnTryeckas cua aua3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTHIecKue mpruoopsI
Ipakmuyeckue pabomol
###Par###lI3mMepeHrne ONTUYECKON CHIIBI  coOuparomeld JMH3BI, (OKYCHOTO PAaCCTOSHUS
coOuparomield JUH3bI (IO CBOMCTBY paBEHCTBAa pa3MepoB IMpeaMeTa M H300pakeHus, Korjaa

3.26 MIPEAMET PACIIONOKEH B IBOMHOM (hOKYyCe), MoKa3aTes MPeIOMIICHUS CTEKJIa.
#H##Par#H## ccnenoBanne CBOWCTBAa M300paKeHUs, TOJYYEHHOTO C TOMOIIBIO coOuparomen
JMH3BI, W3MEHEHHUS (OKYCHOTO pPACCTOSIHUS IBYX CIIOKEHHBIX JIMH3; 3aBHCHMOCTH Yriia
MIPETIOMJICHHUSI CBETOBOTO JIyda OT yIJia MaJIeHHs Ha TPaHHIE «BO3IAYX — CTEKIIO»

3.7 Qusuueckue snenus ¢ npupode.: 3armenusi ConHia u JIyHbI, IIBeTa TEJI, ONTHYECKHE SIBICHUS B

' atMocdepe (1BeT HebOa, pedpakius, paayra, MUPaK)
3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKOTI, (hoTOANapaT, ONTUIECKHE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHU A

4.1 PanmnoaktuBHOCTH. Anb(a-, 6eTa-, raMma-u3nydeHus. Peakium anbda-u 6era-pacnaaa

4.2 Omnbiter Pesepdopna mo paccesauto anbda-dactull. [Lranerapuas Mmozenb aroma

4.3 CocraB atoMHOTO sizipa. M30TOomb!

4.4 [Tepuoa momypacnaga aTOMHBIX SiACp

4.5 SnepHble peakiuu. 3aKOHbI COXpaHEHUs 3apsAI0BOr0 U MaCCOBOTO YHCET
Qu3suueckue A6NeHUs 8 Npupooe: €CTECTBEHHbIH PaTUOAKTUBHBIM (POH, KOCMHUYECKHE ITy4H,

4.6 PaZMOaKTUBHOE W3ITyYeHHE MPHUPOJHBIX MUHEPAJOB, JIEHCTBUE PAJMOAKTUBHBIX M3JIyUY€HUN Ha
OpraHu3M 4YeJoBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKOI, WHIUBUAYAIbHBIH TO3UMETpP, Kamepa BuibcoHa,

AACpHasd OHCPIreTUKa










