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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE MOJIOKEHUW W TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEelIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM ¢eaepanbHoil padoueil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Dusznkay.

Conmepxanne mporpaMmbl MO (U3MKE HampaBieHO Ha (HOpMHpOBaHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYalOlUXCS M OPTraHM3alUI0 HU3y4YeHUs
Gu3NKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCA
BO3MOXHOCTH Yy4yeOHOro mnpenmera B peanusanuu TpedoBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM O0Y4YEeHHUS, a TAKKe
MEXIIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOT'O 00IIIeTO 00pa30BaHMUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepurana
1o rojgam oOyuyeHus (1o Kjaccam), IpeiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJAEpKAHHS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma 1o ¢u3uke pa3zpadoTaHa € LEIbI0 OKa3aHUS METOJUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO yueOHOMY MPEIMETY.

dusuka sBISETCI CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
MPEAMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, Ouosiorueid, actpoHoMuerd u (HU3NYECKOU
reorpadued, BHOCHUT BKJaJ B €CTECTBCHHOHAy4YHYIO KapTUHY  MUDA,
npenocTaBisieT Haubosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeEToja
MO3HaHMsI, TO €CTh CIIOC00A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
0o0pa3oBaHUsI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMPEAINOJAracT OBJAJCHHUE
CIIEYIOIIMMUA KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE W  HCIOJIb30BaTh  HAy4HbBIC
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BHIBOJIOB.

[lean wu3yuyeHus (GU3UMKH HA YPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
onpenenensl B Konmeniuu mnpenoaaBaHusi ydeOHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opraHu3zanusax Poccuiickoin @eaepanuu, peaU3yrOMIHUX
OCHOBHBIE 00IIe00pa3oBaTeIbHbBIE MPOrPAMMBI, YTBEPKAEHHON peIIeHHuEM



Konnernn Munucrepcrsa npoceienust Poccutickoit @enepanuu (IpoToKoJ OT 3
nexadps 2019 r. Ne [1K4BH).

Henu nzyuyenust pU3UKM:

e TMpuOOpEeTEeHHWE HHTEpeca U CTPEMJICHUS OOYYaIOIUXCA K Hay4HOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTHE HMX MHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3YYCHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuiei
npo(hecCHOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o0111ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a]a4.

e TMpHOOpETEeHHWE 3HAHWH O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DAJICKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSX;

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHUIA;

e OCBOGHHE METOJOB pEHICHUs NPOCTEUIINX pPacUETHBIX 3aJady C
UCIIOJIb30BaHUEM puznyeckux MoJieseH, TBOPUYECKUX U
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUI HAONIOAATh MPUPOIHBIC SBICHUS U BHITIOIHITH OMBITHI,
JabopatopHble  pabOThl M AKCHEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;

e OCBOCHHE TPHUEMOB pabOTHI ¢ WHPOPMAIMEH (PUZNUECKOTO COAEpIKAHUS,
BKJItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAINU3 U
KPUTHYECKOE OlIeHWBaHWE MH(POPMAITNH;

e 3HAKOMCTBO cO c(epamu npodeccuoHanbHON NESITEIHLHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSX (PU3HUECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOILIEro
oOpazoBanus oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
kiacce — 68 vacoB (2 gaca B Henemo), B 9 kinacce — 102 gaca (3 yaca B HEICIIO).

B nmporpammy B 2026 rony BHeceHbl U3MeHeHHs: B 9 kiacce gobaBieHo 34
yaca B 4 yeTBepTH IJis MOATrOTOBKU oOydwarouuxcs k caade ['MMA mo mpeamerty
«Duzukay. Takum oOpazom, Ha u3ydeHue B 9 kiacce oTBeeHo 136 yacos.



[Ipennaraemseiii B mporpaMMe 1o (pusmke mnepeueHb JadopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YUUTEINb JeIaeT BbIOOP MPOBEACHMUS

1abopaTOpHbIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
oOydJaronmxcsi, Cucka KCIEPUMEHTANIbHBIX 3aJaHHi, MpearaeMbix B paMKax
OCHOBHOTO rOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COILEPKXAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®u3uka u €€ pojib B NO3HAHUM OKPY:KAIOIIEr0 MUpa.

®uszuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIE.

®duznyeckre BeaMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecCTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcTecTBeHHOHAyuUHBI METOJ MO3HAaHUA: HAOIIOJEHUE, TOCTAaHOBKA HAYyYHOIO
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HaOmonaemMoro sBieHus. Onrcanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC

SABJICHUSL.
2. @usndeckue NpuOOPHI U MPOLIETypa MPSMBIX U3MEPEHHU aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomoul u onvimel.

OnpeneneHue LEHbI AIEHUS IIKaJIbl U3MEPUTEIBLHOTO MPUOOpa.

N3mepenune paccTosHui.

N3mepenne 06bEMa KUIKOCTH U TBEPIOTO TEA.

Onpenenenue pa3MepoB MaJIbIX TEN.

N3mepenue temmeparypbl OpU IMMOMOIIHA KUIAKOCTHOTO TEPMOMETpA M

JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0Jbllle, 4eM OOJbIlIe BHICOTA
ITyCKa.
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Pa3znen 2. [lepBoHayaibHbIE CBEJIEHUS O CTPOEHHH BelIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELECTBA.

JIBmxenne yactui BemiecTBa. CBs3b CKOPOCTHM JBHKEHUS YacCTHI[ C
Temrneparypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumoneiictBue wacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKWBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpuctammuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX UM MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmioneHune 6pOoyHOBCKOTO IBUKCHHUS.



2. Habmonenue nuddysum.
3. Habmogenne ~ siBieHu#,  OOBACHSAIOMIMXCS ~ TMPUTSDKEHUEM WK
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psoB  (C  HCIOJBb30BAHHEM

dboTorpaduii).

2. OmbITHI IO HAOTIOJEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO PUTSKEHUSI.

Pa3znen 3. /IBM:keHHe U B3anMo/ielicTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsisi CKOpPOCTh IIPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JABUKCHHUS.

SlBnenue wHepnuu. 3aKOH WHEpUHMHM. B3anmoneicTBue Ten Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
o0BbEMa BellecTBa.

Cuna Kak xapakTEepUCTHKa B3auMoJercTBHs Tena. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepenue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS M CHUJIA
TskecTH. Crlla TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocTs. Cnoxenune
CUJI, HAPaBJIEHHBIX MO OJHOW MpsiMoW. PaBHoxelcTByromas cuii. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.

emoncmpayuu.

Ha6nronenne MexaHn4eckoro ABMKEHUS Tea.

N3Mepenne cKopoCcTy NpSIMOJIMHERHOTO JBUKEHUS.

Hab6nronenue sBieHust UHEPITUH.

HaOnronenue nu3MeHeHus: CKOPOCTH MPU B3aUMOICHCTBUU TeJl.

CpaBHEeHUE MacC MO B3aUMOJECHCTBUIO TEJL.

CroxeHue cuil, HampaBJIECHHbBIX MO OAHOU MPSAMOH.

Jlabopamopuvie padbomoul u onvimel.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHue cCpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
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3. OnpezneneHue MIOTHOCTU TBEPIOTO TeA.

4. OmbIThI, TEMOHCTPUPYIOUIUE 3aBUCUMOCThH pPaCTsHKEHHS (JedopMariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIbXKEHUS OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBienne TBEPABIX TeJl, >KUAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJeHUS raza oT o00bEma, Temmeparyphl. llepenaua maBieHHs
TBEPIBIMU TEJIAMH, XUAKOCTAMU W rasamu. 3akoH I[lackans. IlHeBMaTmueckue
MalInHbl. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTU OT TiyOuHbI. ['HmapocTtarrueckuii
napaaokc. Coolraronuecs: cocyasl. [ mapaBIndecKkue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBaHUS
Bo3AymHOM oOonouku 3emun. OnbiT Toppuuemu. M3mepeHue atrmocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOT0 JaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TeMIepaTyphbl.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu
TeJa U MIIOTHOCTH )KUAKOCTH.

R A

PaBeHCTBO BBITATKMBAIONIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.
VYcioBue miiaBaHus Tel: TJIaBaHUE WIM OTPY>KEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOIICHHS TNIOTHOCTEH Tesla U JKUIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00BbEMaA MOTPYKEHHOH B
JKHJIKOCTD YaCTH TeJia.

2. OnpeneneHue  BBITAIKUBAIONICH  CHJIbI, JCHCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOLIEH CUJIbI, JEUCTBYIOIIEN HA TEIIO
B KMJIKOCTH, OT MacCChI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHBAIOIICH  CHIIBI,
JIEUCTBYIONIIEH HA TEJIO B IKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKHUJIKOCTh YaCTH TeJla U OT TNIOTHOCTH JKUJIKOCTH.

5. KoHCTpynpoBaHHEe apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgen 5. PaboTra M MOIIHOCTH. JHEPrusi.

Mexanudeckast padboTta. MOIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus phiuara. IlpuMeHeHHe TMpaBwiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas oHeprus. Kunernueckas W NOTEHIMANbHAsg OJHEPTUS.
[IpeBparieHre 0JTHOrO BUAA MEXaHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenve pabOThl CHIIbI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tela

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBUi paBHOBECHUS pblyara.
3. Uzmepenue KIIJI HaKITOHHOM IIIOCKOCTH.

4. W3y4yeHue 3aKk0OHA COXPaHEHUs MEXaHUYECKON SHEPIUH.
8 KJIACC

Pa3nen 6. TensioBble ABIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BemiecTBa. Macca u pasMepbl aTOMOB U MOJEKYJ. OTBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPHOTrO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TOJOXKEHUA MOJEKYJISIPHO-KUHETUYECKOW TEOPHUHU.
CmaumnBaHKe U KalWJUISIPHBIE SIBJICHUS. TEmIOBOE pacCllupPEHNE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
gacTull. BuyTtpenHsst sHeprus. CrocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TEIUIoNEpEAAYM:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonuuectBo TemnoThl. YenbHas TEMIOEMKOCTh BelecTBa. TeniaooOMeH u
TEIJIOBOEC paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lnaBnenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YaenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTrMoc(epHOro
JABJICHUS.

BrnaxxHocTs Bo3ayxa.

DHeprus TOIUIMBA. Y ebHas TEIUIOTa CTOPaHusl.

[Ipunuunel pabotel TemioBbix aBurareneit KIIJ TterstoBoro aBuratesns.
TennoBble IBUTATENN U 3aIIUTA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTUH B TEINIOBBIX MPOLIECCaX.

emoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JBUXKEHUS.
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Ha6nronenune muddysun.

HaGnronenue sBieHnii cMauynBaHWs U KaMWUTSIPHBIX SIBJICHU.
Hab6nroeHue TemnoBoro pacumpeHust Tel.

N3meHenue naBiieHus ra3a Mnpyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIXKICHHH.

[IpaBuia u3sMepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuU paOOThl BHEITHUMHU CUIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIICCTB.

11. HabmroneHue KureHus.

12. HabmroieHue noCcTOSTHCTBA TEMITEPATYPhI IIPU TUIABJIICHUH.
13. Moenn TeIUIOBBIX JIBUTATEICH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

OnbIThl MO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OnpeneneHre AaBIeHUs BO3AyXa B OalJIOHE IIIPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[TpoBepka runoTe3sl IUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHMsI BHYTPEHHEM DSHEPruu Tella B PeE3yJbTare
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBiIeHHs TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITMHIPOM.

10. OnpenenieHne yaAeIbHON TEINIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca UCIapeHus.

12. OnpeniesieHue OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeneneHne yAeabHON TeMIOTHI IUIaBJICHUS JIb/IA.

Pazgen 7. DiiekTpryeckre 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3apSAJI0OB U PACCTOSIHUS MEXKY TE€JIaMM).

OnekTpuyeckoe mnoJie. Hanpsx€HHOCTh 3iiekTpudeckoro mnosst. [IpuHomn
CYTEPIIO3ULIMH PJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DIEMEHTapHBIA JICKTPUUECKUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM M AUIEKTPUKU. 3aKOH  COXpPAHEHUs
ANEKTPUUECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHS CYyIIECTBOBAaHUS JJIEKTPUUYECKOIO TOKA.
VcTOYHUKM MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckas nenb. Cuna  Toka.  DIJEKTPUYECKOE  HAIpPSIKEHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnmepgoBaTenlbHOE W HapajuIeNIbBHOE — COCIMHEHHE
IIPOBOJHHKOB.

Pabota ©W MOIIHOCTH 3JIEKTPUUECKOrO0 TOKa. 3akoH Jxoyns—Jlenua.
DNeKTpUYEeCKHUe UEenu U MOTPeOUTEN 3JIEKTPUYECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[lIocTosiHHBIE ~ MarHUTHL.  B3auMoAeiCTBME  INOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHOe 1nosie. MarauTHOe noJie 3eMJId M €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe moJie  JJIEKTpUYECKOro Toka. [Ipumenenume
AJEKTPOMArHUTOB B TEXHUKE. /[€MICTBME MATHUTHOTO ITOJISI HA TPOBOAHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSSHHOTO TOKAa. VICIOJIp30BaHME 3IIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenma.

DIIEKTPOTreHEepaTop. CnocoOb1 MTOJTyYEHHUS ANEKTPUUYECKOU DHEPTUH.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.

JIBa poJia SJIEKTPUYECKUX 3apsii0B U B3aUMOICHCTBUE 3apSKEHHBIX TEIl.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.

3aKOH COXpPaHEHUs MIEKTPUUECKUX 3apSI0B.
[IpOBOHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIUHUN 3JIEKTPUYECKOTO TTOJIS.
M cTouyHMKN TOCTOSTHHOTO TOKA.

JIeHCTBHS DIIEKTPUUECKOIO TOKA.

10. DNEKTPUUYECKHUI TOK B )KUIKOCTH.

11. ['a30BbIU pa3ps.

12. I3MepeHne CUJIbI TOKa aMIIEPMETPOM.

13. I3MepeHne 3EKTPUIECKOr0 HAPSIKEHUS BOJIBTMETPOM.
14. PeoctaT 1 MarasuH CONpOTUBIICHUN.
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15. BSaHMOHCﬁCTBHG IIOCTOAHHBIX MarouToOB.
16. MO,Z[CJIHpOBaHI/Ie HCBO3MOXXHOCTH Pa3aACJICHUSA ITIOJIFOCOB MarduTa.



17
18
19
20
21
22
23
24

25

. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarautHoe 1osje TokKa. DJIeKTPOMAarHur.

. JleficTBME MarHUTHOTO T10JIs1 HA MPOBOJHUK C TOKOM.

. DNEeKTPOABUTATENb IOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUs 31€KTPOMAarHUTHOM UHAYKITUY.

. OnbiTel ®apanes.

.3aBUCUMOCTb HamlpaBJICHUS WHJIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBCHHUS.

. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimel.

1.

o oMW

10.
11.

12.

13.

14.
15.

16

OmnpIThl MO HAOMIOAEHUIO AJICKTPU3allUM T MHAYKIHEH W TIpH
CONPUKOCHOBEHHH.

UccnenoBanue AEUCTBHS AIEKTPUYECKOTO TOJII HA NPOBOJHUKH U
JIADJICKTPUKHU.

CoOopka 1 mpoBepKa paboTHI AIEKTPUICCKON ST IMTOCTOSTHHOTO TOKA.
N3MmepeHue 1 peryampoBaHue CUIIbI TOKA.

N3Mepenue u perympoBaHUe HAIPSKECHHUS.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, HUIYIIETO Ye€pe3 pe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPUPYIOLINE 3aBHCHUMOCTD AIEKTPUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUIONIAAU TOMNEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBmia CHOXKEHUS HAMNPSHKEHUN MpPU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Jisd CHJIBI TOKa MNpPH MapajUIeIbHOM COCJAMHECHUH
PE3UCTOPOB.

Omnpenenenre padbOTHI JIEKTPUIECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHre MOIIMHOCTH  DJEKTPUUYECKOTO TOKa, BBIJCISAEMOM Ha
pe3ucTrope.

Uccnenoanre 3aBUCUMOCTU CWJIbI TOKA, UAYILIETO YEPE3 JaMIOYKYy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarersi.

HccnenoBaHne MarHMTHOTO B3aUMO/ICHCTBHS MOCTOSTHHBIX MAarHUTOB.
N3yueHne MarHuTHOrO MOJS  TMOCTOSIHHBIX ~ MarHUTOB MPU  UX
00BECIMHCHUH U Pa3/ICIICHUH.

. UccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITHl, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTb CHJBl  B3aUMOJECHCTBHUSA
KAaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAaIIPaBJICHUs TOKa B
KaTyIlKe.

18. MI3y4yeHue 1elcTBYUSI MATHUTHOTO TI0JIS HA IPOBOJHMK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4yeHue paboThl AJIEKTPOIBUTATEIIS.

20. M3mepenne KII/] anmexkTpoaBUraTenbHON yCTAHOBKH.

21. OnbITBL MO MCCIECIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOM WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckne siBJeHHSA.

Mexannueckoe JaBmkeHHE. MarepuanbHas Touka. Cucrema OTCUéTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBmxeHne. HepaBHoMepHOe npsiMoMHENHOE JBMKEeHUE. CpelHsIsl 1 MTHOBEHHAas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiHEHHOe JBkeHue. (CBoOomHOE
naaeaue. OnbeITe | amuies.

PaBHOMEpHOE NBWXEHHE MO OKpPY:KHOCTU. [lepuon m yactota oOpaieHus.
JIuHenHas u yrioBas CKOpoCTH. LIeHTpocTpeMuTeNbHOE YCKOPEHUE.

ITepseiit 3akoH Hprotona. Broponi 3akoH Herotona. Tperuit 3akoH HeroToHa.
[IprHIMT CyTTEPIIO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CUJia TPEHUS CKOJIbKEHU, CUla
TPEHUS MOKOSI, IPYTHE BUJbI TPEHHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOIHOIO
najgeHus. J[Bmxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTs 1 meperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpJOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHOM OChIO BpaleHust. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse tena. IsMeHeHne umiynbca. IMImynbCc cuilbl. 3aKOH COXpaHEHUs
uMnyJbca. PeakTuBHOE ABUKEHUE.

Mexanudeckass pabota W MOITHOCTh. PaboTa Cui TSKECTH, YHPYTOCTH,
TpeHus. CBs3b Hepruu U padoThl. [loTeHIIMaNbHAS PHEPTHS Tela, TOAHATOTO Haj
MOBEPXHOCTHIO 3eMiIM. [loTeHIManbHas SHEPTUS C:KATOW NpykuHbl. Knunetnveckas
sHeprusi. TeopemMa O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXaHWYECKOU
SHEPIUMU.

Jemoncmpayuu.

1. HaGnrogeHue MexaHMUeCKOTO JIBHXKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

10.
11.

12

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ TeJa
OTHOCHUTEJBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHMS PSIMOJIMHENHOTO JBKEHUS.
HccnenoBanne Npu3HakoB PABHOYCKOPEHHOTO IBUYKEHHS.

HabutoieHue 1BUKEHUS Tema 10 OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ pPaBHOMEPHOM M YCKOPEHHOM JBWKECHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Tella OT MAcChl Tejla W JEHUCTBYIOIIEH Ha HEro
CHJIBI.

HaGnronenue paBeHcTBa CUJl PU B3AUMOJIEHCTBUH TEJL.

N3meHenue Beca Tesa Npyu yCKOPEHHOM JBHYKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECHCTBUU TEIL.

[IpeoOpa3oBaHus F3HEPTUU IPU B3AUMOACHCTBUHU TEIL.

. CoxpaHeHHe UMITYJIbCca IPU HEYIIPYTOM B3aUMOJICHCTBUHU.
13.
14.
15.
16.

CoxpaHeHHe UMITyJIbca MPU A0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabutoieHue peakTHUBHOTO IBM)KECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHHH.
CoxpaHeHHe MEXaHUYECKOM YHEPTUU IIPH JIBUKEHUH Teja M0J IeUCTBUEM
IPYKHUHBIL.

Jlabopamopnvie padbomul u onvimel.

1.

KoncTpynpoBanme TpakTa Ijisg pasroHa M JalbHEHUIIIETO PaBHOMEPHOTO
JBMDKCHUS IIApUKA WA TEIICIKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKCHHS Opycka WM JABHMKCHHS
IapuKa 1o HaKJIOHHOU ITOCKOCTH.

OmnpeneneHre yCKOpPEHHUS Tejda TPH PaBHOYCKOPCHHOM JBW)KCHHH TIO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHAE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIIBI
HOPMAaJILHOTO JIABJICHHMS.

Onpenencaue ko3 puieHTa TPEHUS CKOJIbKCHUS.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Omnpenenenre pabOThI CHUIBI TPCHHUS MPU PABHOMEPHOM JABMIKCHHUH Tejla
10 TOPU30HTAIEHON TTOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckne KoJieOaHUSI M BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHH: TEPUOI,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue  koieOaHus.  BpiHykzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHMYecKMX BOJH. IIpojonbHbiE W
MOINEepEeYHble BOJHBI. JIIMHA BOJMHBI M CKOPOCTh €€ PacnpoOCTPaHECHUS.
MexaHnuyecKkre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MHQppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenue koJjieOaHWM Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOntonenue BRIHYKICHHBIX KOJIEOAHUHM U pe30HaHCa.

Pacnpoctpanenue mpooJIbHBIX U ITOMEPEYHBIX BOJIH (Ha MOJICTIH).

Habmronenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl MW TEpHoJa KoJieOaHUMW  MaTEeMaTUYECKOIO
MasiITHUKA.
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2. Ormpepenenne 4aCTOTHI U TIepHo/1a KoeOaHuii MPY>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTHY TIEpHO/Ia KOJIeOaHUIA MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccnepoBaHue 3aBUCUMOCTH MEpHO1a KOJI€OaHUI IPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH Mepuoa KoJeOaHWil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuoja  KojaeOaHuit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus: CBOOOTHOTO MaICHHSI.

Pa3nen 10. DjekTpoMarHuTHOE 10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa

ANEKTpOMarHuTHoIX BOJH. [llkana snexkrpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomoul u onvimel.

1. N3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOIO

TenedoHa.

Pa3znen 11. CBeToBbIE sIBJIEHMS.

JlyueBas  mogmens  cBera.  HMcrounukum  cBera.  IIpsaMosnmHenHoe
pactpoctpaHeHue cBera. 3atMenus: ConnHna u JIynel. Otpaxkenue cera. [lnockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. l[lomHoe BHyTpeHHEE
OTpaXeHHE CcBeTa. lCcrmoiap30BaHME TIOJIHOTO BHYTPEHHEIO0 OTPaXKEHUs B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom omywedt B numH3e. Onruueckas cucrema (oroanmapara,
MHKpPOCKOTNIa M Tejeckoma. ['7a3 kak onTuyeckas cHUcTeMa. BIM30pyKoCTh U
JTAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel Hbtorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTtuyeckuii CBETOBO/I.

Xox myueit B coOUparoiei JInH3e.

Xoq JIyde B pacCEeUBAIOLIEN JIMH3E.

[Tomyuenune n300paskeHUi C MOMOUIBIO JINH3.

[Ipunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.
10. Moaenb riasza.

11. PaznoxxeHue 6eoro cBeTa B CIEKTp.

12. [lomy4yenue O6emoro cBeTa Mpu CIOKEHUHU CBETAa PA3HBIX IIBETOB.
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Jlabopamopuvie padbomoul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPAXKEHUSI CBETOBOTO Jiyya OT yria
NaJICHUsL.

2. M3yueHue xapakTepucTUK U300pakeHHs MPEeMETa B INIOCKOM 3€pKae.

3. UccnenoBanue 3aBUCUMOCTH yTiia IPEJIOMIIEHHS] CBETOBOTO JIyda OT yria
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.



[Tomy4yenue n300paxxeHut ¢ MOMOIIBIO COOMPAFOIICH JTUH3HI.

5. Omnpenenenrie POKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CHEKT.

7. OmOBITHI IO BOCHPUSITHIO 1IBETA MPEIMETOB MPU UX HAOIIOJCHUHU uyepes
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble ABJICHHUA.

OmnsiTel Pesepdopna u mmanerapHas monenb aroma. Moxaens atoma bopa.
Wcnyckanue u noriouieHue cBeta atoMoM. KBautel. JInnelyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anba, Oera- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hykionnas Mojenb aroMHoro sigapa. M3otombel.  PaanoakTuBHBIC
npeBpaiienus. [lepron nomaypacmnana aTOMHBIX SJIEP.

SnepHbie peakiuu. 3aKOHbI COXpPAHEHHUS 3apsI0BOIO U MAacCOBOTO YHCEIL.
OHeprusi CBsA3M aTOMHBIX saep. CBs3p Macchl W SHEpruM. Peakuuw CUHTE3a U
nenenusd saep. crounuku sneprun CoHIa U 3BE3I.

Anepnas sHepretuka. JleMCTBUS paJuOAKTUBHBIX HW3IIYYCHHN Ha >KHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHHS U MOTJIOIEHUS.

CnexTpbl pa3IMYHbIX Ta30B.

CnekTp Bomopoaa.

Hab6ntonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérurika HOHU3UPYIOMIUX U3TYUCHHI.

Peructparius u3nydeHus IpUPOIHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuvie padbomoul u onvimel.

1. HaGmroneHue CrUIONMIHBIX U TUHEWYATHIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE IHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEJIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIMINI MOYJb TIPEAHA3HAYECH JJII CHCTEMAaTH3allun
u  0000IeHUs TPEAMETHOTO  COJEPKaHWsI W OMbITa  JEATEIHHOCTH,
NpUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3UKH, a TaKkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 Gu3uke s oO0ydarommxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipy M3ydeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCHeurBaeTCsl JOCTHUKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHHE HAay4YHBIX METOJOB MCCIEIO0BaHUS

o g k wnNkE



SBIICHUN TPHUPOABI W TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBSICHATH (DU3HUECKHe
ABJICHUSA, IIPUMEHsA IIOJIydCHHBIC 3HAHMs, pellaTh 3a4a4d, B TOM YHCIIE
KAU4E€CTBEHHBIE U DKCIICPUMEHTAJIbHBIC.
[IpyHIMIIMATBHO IEATEIBHOCTHBIM XapakKTep JAaHHOIO pasjliella pean3yeTcs
32 C4€T TOro, 4ro OOYy4YaloIIMecs BBINOJHIIOT 3aJaHus, B KOTOPBIX WM
IIPENJIaraeTCs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTh M HAYYHO OOBICHATH
duznyeckue IBJICHUS B OKPYKAIOLIEH MPUPOIEC U MMOBCEAHEBHOM XKU3HH;
UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SIBICHUH, B TOM
Yucie 1) IPOBEPKU TUIIOTE3 U MOIYYEHUS TECOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAyyHbIE OCHOBBI HamOOJee BaXKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUWA, HAIIPUMED, TPAKTUUYECKOTO UCIIOJIb30BAHNS PA3JINYHBIX NCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
JHEPIUM.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JIOCTW)KEHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbprare usyueHus Gu3MKu Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomerocss 0yyT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTPHOTHYECKOT0 BOCIIMTAHMSI:

- IPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOIICHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpakIaHCKOT0 M JYXOBHO-HPABCTBEHHOTO BOCIIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00OCYXJ€HUU OOLIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHXKCHHIM
buzukwy;

- OCO3HaHUE BAXHOCTH MOPAJTbHO-ITHUYECKUX MPHUHIMIIOB B JIESITEIHLHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

- BOCTIPUSITHE ICTETHUYECKUX Ka4yeCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 TIO3HAHHSI:

- OCO3HAaHME IEHHOCTU (PU3UYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTABIISIOLICH
KyJbTYpBHI;

- pa3BUTHE Hay4YHOU JI0OOO3HATEILHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
NEeSATENbHOCTH;

5) dopvmupoBaHus  KYJbTYPHI  30pPOBbSI W  IMOLMOHAJBLHOIO
0J1aronoJryyms:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBWJI OE30MacHOr0 TOBEIEHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C AJIEKTPUUECKUM M TEIUIOBHIM OOOpYy/IOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBbIKa peQIICKCHUU, TMPU3HAHME CBOETO IpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCTIMTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a71ady (B paMKax CEMbH,
00pa3oBaTENbHOM OpraHu3aluy, TropojJa, Kpas) TEXHOJOTHYECKOU U



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOIMUX B TOM 4YHCIC U (DUINIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUYECKOMY H3yUCHUIO MPOdeCcCrid, CBI3aHHBIX C (PH3UKOI;

e 7)3KOJIOTHYECKOI0 BOCIIMTAHMS

e - OpHEHTAlMs Ha MPUMEHEHHE (HU3MYECKUX 3HAHUM MJI1 pelieHus 3aaad B
obylacTh OKpy’Karoliel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLCHKH HX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pEIIeHNUS;

e 8) aganTanuuM K M3MEHAIUMCH YCIOBHUSM COLHAIBHON M NPHPOAHOMH
cpenbl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUU IMPU BBINOJIHEHUU HWCCIEAOBAaHUN U
MPOEKTOB (DU3UYECKON HANpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIEHWE YPOBHSA CBOEM KOMIIETEHTHOCTHM Y€pe3 IPAKTUYECKYIO
NESTENIBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YuCie (GOPMYIUPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0o0nacTu
buzukwy;

e - IUIAHUPOBAHHME CBOET0 pPAa3BUTHUSA B MNPUOOPETEHUH HOBBIX (PU3UYECKHUX
3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBIABISTH B3AMMOCBSI3H MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JEHCTBHHA C Y4YETOM BIIMSIHUS Ha OKDPYXAIOLIyK Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesympraTe OCBOEHHUS MIporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
oO1mero odpa3zoBanus y oOydarorierocs 0yayT chhopMUpOBaHbI MeTanpeIMeTHbIE
pe3yJbTaThl, BKIIOYAOIINE TT03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpPCAJIbHbIC  y4eOHBIE  JCHCTBHS,  PETYJSATHBHBIC
YHHBEpCaJIbHbIC YU4COHBIC ICHCTBHSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eCTBUA

Bba3oBble Jjornueckue 1eicTBUA:
e BBIIBIATH M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(stBIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKALMU, OCHOBAHUSA AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHHU (U3NUCCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeTaTh BHIBOABI C MCTIOIH30BAHUEM JICTYKTHBHBIX
¥ WHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIABUTATH TUIIOTE3BI O B3aUMOCBSI3AX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHOcO0 pemieHus ydeOHOW —Qu3mdeckon
3amaun (CpaBHEHHWE HECKOJBKUX BapHAHTOB PEIICHHUs, BHIOOpP Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarejibcKue AeiCTBUA.

MCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0OBATEIbCKUM HHCTPYMEHT MTO3HAHMS,
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OTMBIT, HECIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHHE (PU3UYECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEAMNOJI0XKEHUS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmei:

IPUMEHSATH Pa3IU4YHbIE METO/bI, NTHCTPYMEHTHI U 3alPOCHl PU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMyYHBIX BUAOB U (OPM MpE/ICTaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMANbHYIO (OpMYy MpeICcTaBICHUSA
uHpopMalMu W WUIIOCTPUPOBATh pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:

B XOJI€ OOCYXEHHUS Yy4eOHOro Marepuaya, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI 1
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadyd W TOJJCp KaHHC
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COTMOCTABJIATh CBOM CYXKICHHUS C CYXACHHSIMH JIPYTHMX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;



BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJUYHO TPEICTABIISATh PE3YIbTAThl BEITIOJHEHHOTO (PU3UYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHANBUAYAIbHONH pabOThl MPU PEIICHWH KOHKPETHOW (PU3NICCKOM
poOJIEMBI;

MPUHUMATh MEJIM COBMECTHOM JeATEIbHOCTH, OPTraHU30BBIBATH JICHCTBUS
no e€ JOCTIXKEHHUIO: pacHpeleNiaTh PO, OOCYXIaTh MPOIECCH U
PE3yNIbTaThl COBMECTHOU paboThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
BBITIOJHATH CBOIO 9acTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO pe3yibTara Io
CBOEMY HAIpPABJICHUIO U KOOPAMHHUPYS CBOM JEUCTBUS C JPYTUMH
YICHAMH KOMaH/IbI;

OIICHWBATh KA4YE€CTBO CBOETO BKJaJa B OOIIUH MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIEHO COPMYITHPOBAHHBIM yYaCTHUKAMHU B3aHMOICHCTBHSI.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranuzanus:

BBISIBIISATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMUX
TUTSL perieHusT QU3NIeCKUX 3HaHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE DPEIICHUN
TPYIIIOH);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHHs (PU3UIECKON 3aauul UITH
IUTaHa HMCCIICZIOBAHUSA C YY4ETOM HMMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeiaraeMbie BApUAHTHI PEIICHUH;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOILMOHATbHBIA HHTEJVICKT:

JAaBaTh aJICKBATHYIO OLIEHKY CUTYalllH U Mpeyiarath IjiaH €€ N3MEHEHHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTh (B TOM YHCIIE B XOJ BBIITOJIHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA UEIHU U YCIOBUM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NPU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



HPEIMETHBIE PE3YJIbTATBI

K xonIty o0yueHus B 7 KJacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKHME U  XUMUYECKUE  SIBJICHUA,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsA, PABHOACHCTBYIOIIASL
cwia,  gedopmanus  (ympyras, — IUIacTU4YecKasi),  HEBECOMOCTD,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBiieHus (Aud@dy3usi, TEIIOBOE IBUKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWKCHHE, HUHEPIIUS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalleHus, Iepenaya JaBiCHUS TBEPABIMU TeJIaMHU, KUAKOCTIMU U
razamu, arMocdepHoe JlaBlieHHWe, IUIaBaHUE TeJ, IpeBpaIicHUs
MEXaHMUYECKON SHEpPruu) MO OMHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TMPOSIBJICHHE W3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXalollleM MHpEe, B TOM YHcIe (U3NYECKUE SBICHHUS B TPHUPOJE:
MPUMEPBI IBUKEHUSA C PA3IMYHBIMUA CKOPOCTSMH B >KMBOM U HEXKUBOU
Npupojie, ACUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHHUKE, BIIMSHUE
aTMOc(EepHOro JaBJEHHUs Ha KMBOW OpraHu3M, IJIaBaHUE PbIO, pblYarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHHM;
OMUCHIBATh U3YYCHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IUJIOTHOCTh BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHIIA TSDKECTH, BEC
Tela, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAs] CHJIA, MEXaHW4YeCKasi paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJIBI, KOX((HUIMEHT TOJE3HOTO JEHCTBUSI MEXaHHU3MOB,
KMHETHYEeCKash W TOTCHIMalbHAs SHEPrus), MPU OMUCAHUM TPABUIHHO
TpakToBaTh  (U3UYECKUH  CMBICI  HCHOJB3YEeMBIX  BEJIWYUH, MX
0o003HaueHUs W EIUHMIIBI (U3HUYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO0 BEIMYHMHY C JAPYTUMH BEITUYHHAMH,
CTPOUTH TPpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS M MPOILIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHHUs Cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUjio paBHOBecHs pbiyara (6oka),



«30JI0TOE€ TMpPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyaldd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemars pacdy€THbIE 3aJaud B 1—2 JEWCTBUA, HUCIHOJB3YS 3aKOHBI M
dbopmyIbl, CBs3bIBaIONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBHS 33/1a4d 3alMCBIBATh KPATKOE YCIOBHE, NOJICTABIATh (PU3NYECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOIUMBIE Ui pEUICHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOLIH
(U3HYECKUX METOJIOB, B ONIMCAHUN UCCIIEAOBAHUS BBIIECIATH IPOBEPIEMOE
npeanojoxkenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIM pe3yNlbTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITa, Je1aTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WM
buznyecKux CBOIICTB Tel: dbopmynHpoBaTh MIPOBEPSIEMBIEC
MPEANOJI0KEHNs, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PY10BaHNUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSMbIe HU3MEPEHHUS PACCTOSHMS, BPEMEHH, MAaccChl Tela,
o0béMa, CHUJIBI M TEMIIEpaTypbl C HCHOJIb30BAHUEM aHAJOTOBBIX M
U(POBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEpPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYLIEroCs Tela OT BPEMEHW JIBHJKCHHS TeEla, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHUS TEN, CHIIbI
YOPYrOCTA OT YIJIMHEHUS MPYKUHBI, BBHITAIKUBAIOIIEH CUJIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KXUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO UCCIEeIOBaHMS, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHMs, CIEAyd MNPEMIOKEHHOMY IUIaHy, (PUKCUpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



MPEIIOKEHHBIX TaOMUIl W TpauKOB, AeNaTh BBIBOJALI MO PE3yJIbTaTaMm
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYUH (TUIOTHOCTH
BCIIIECTBA JKUIKOCTH W TBEPAOTO TeENa, CUjla TPEHUS CKOJIbKCHUS,
JABJICHUE  BO3/yXa, BBITAJKHUBAIOLIAs CHJA, JICHCTByMOIIas  Ha
NOTPY’KEHHOE B JKUJKOCTH TeJO, KOI(PPHUIMEHT TMOJE3HOTO AeUCTBUS
MPOCTBIX MEXaHHU3MOB), CIIeysl TPEIJOKEHHOM HWHCTPYKIUU: TPHU
BBITIOJITHCHUH W3MEPEHHH COOUpPATh 3KCIEPUMEHTAIBHYI) YCTAaHOBKY W
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIAIBI ACHCTBUS NMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIONIUECS COCYIbl, OapoMeTp,
phIvuar, MOBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HX ONucaHud (B TOM 4YHUCIE:
MOAIIAITHAKK, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHN Ipecc,
MaHOMETp, BEICOTOMEp, MOPUTHEBOM HACOC, APEOMETP), UCIONIB3YS 3HAHHUS
0 CcBOMCTBaxX (U3MUECKHUX SIBJICHUI U HEOOXOAUMbIe (PU3NYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  TNpPUMEPHl  (HAXOIUTh  HWH(OpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHWKW B TIOBCEIHEBHOM
KU3HU 111 oOecriedeHus: 6€30MacHOCTH MPHU OOpaIlleHuH ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B VHTepHeTre B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3aliPpOCOM, Ha OCHOBE UMCIOIIIHUXCS
3HAHMH ® TyTEM CpPaBHCHHUS Pa3IMYHBIX HCTOYHHKOB  BBIJICIATH
uH(bOpMaIUIo, KOTOpas SIBISETCS MPOTUBOPEUMBON WIIM MOXKET OBITh
HEJI0CTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJTHCHUH yUEOHBIX 3aJaHUN HAyIHO-TIOMYJIIPHYIO
JUTEPATYpPy (PU3HUECKOTO  COJCpkKaHHUS, CIPAaBOYHBIC MaTepHallbl,
pecypcbl cetu HTEepHET, BiaieTh MpUéMaMHu KOHCTICKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(MOpMAIUU (PU3NIECKOTO COACP)KAHUS, B TOM
yucie MyOJIMYHO JieJaTh KpaTKue COOOIIEHUs O pe3yjbTaTax IMPOEKTOB
WIM Y4yeOHBIX HCCIEAOBaHWM, MpPU HSTOM TPAaMOTHO HCHOJIB30BAThH



U3YYCHHBbI TOHATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEIOBAHUN pacHpenessTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIICINTHh 34 BBIIOJIHCHWEM IUIAHA JCUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNINbl,  BBICTPAaUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K xonIty oOyueHus B 8 kjiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

KCIOJI30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM Tap, BIAXHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JIBUTATElb,
AJIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsjl, FJIEKTPUUECKOE MoJie, TPOBOTHUKH
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;
pa3nuyarh SBJICHUA (TEIJIOBOE pacIIMpeHHe W C)KaThe, Teruiolepesaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAaHUE, KAWUISIPHBIC SIBJICHUSI, UCTIapEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAUIM3alnus (OTBEpJIeBaHUE), KHUIICHHUE,
Teronepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHNS, U3JIyYCHUE),
AJIEKTPU3AIUs TEJ, B3aUMOJACHCTBUE 3apsaa0B, ACHCTBUS AJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHWMOJICCTBUE MAarHWTOB, JCUCTBUE
MarHMTHOTO TOJIS HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIUS)
M0 OINHCAHWI0 MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UICCKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpY’)KaloIlleM MHUpE, B TOM 4Yucje (U3NYECKUe SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWULIPHBIE SIBIICHHS B MPHUPOJE,
KpUCTAUIbI B mpupoje, uznydeHue ColiHIIA, 3aMep3aHUe BOJIOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, dJICKTPUIECCKUE
SBICHUS B aTMocdepe, dJISKTPHYECTBO KHUBBIX OPraHW3MOB, MArHUTHOE
nosiie 3emun, Jpedd MoIOCOB, pPOJb MArHUTHOTO TOJISI IJIA >KU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (PU3UUECKHUX
SIBIICHU;

OMMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCIIOJIB3YS
bu3ndecKue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHISI YHEPTHUS, KOJIUIECTBO
TEIUIOTHI, yJIeJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAsA TEIUIOTA
IJIaBJICHUsI, yJAeJIbHAs TeIuloTa NapooOpa3oBaHMs, yielbHas TEIioTa
CropaHusi TOIUIMBA, KOY(PGUIIMEHT TIOJNE3HOTO JCHCTBUA TEIUIOBOU



MalllMHbl, OTHOCUTEIbHASI BIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUHN 3apsi,
Cuja TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, CONMPOTHUBJIICHUE IPOBOJHUKA,
yAeIbHOE  CONPOTUBIICEHHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOTr0  TOKAa), TMpPH OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(GU3UYECKUI CMBICT UCIOJIb3YeMbIX BEIWYWH, 0003HAYCHUS W CIUHUIIBI
GU3MYEeCKUX BEIMYMH, HAXOAWTh (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Yysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma il ydyacTka Ienu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIHM, IIPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €0 MaTEMaTHYECKOE
BBIPAKCHHE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTHYECKHUX
IaroB ¢ omnopoil Ha 1-2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJayd B 2—3 JIEUCTBUS, HCIOJb3yS 3aKOHBI M
dbopMmyIibl, CBs3BIBAIONINE (PU3MYECKHME BEJIUYMHBI: HA OCHOBE aHaIu3a
YCJIOBUSL 3aJlaud 3alUChIBATh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK
JAHHBIX JUJISl  pEIIeHHs] 3aj]adyd, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEeoOXoauMble JUisi €€ pelieHus, NPOBOJAUTH PAcuéThl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEMBbl, KOTOPbIE MOXHO pPEUIUTh MpU TTOMOIIH
(GU3NYECKUX METOJIOB, HCIMOJIb3ysl OMUCAHUE MCCIICIOBAHUS, BBIICIATH
MpPOBEPSIEMOE  MPEAINOJIOKEHHE, OLEHUBATh MPAaBUIBHOCTh MOPSAKA
MPOBEJICHUS HUCCIIEI0BaHUs, J€IaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 10 HAOMIOJCHUIO (U3WYECKUX SIBJICHUNA WU
(bU3nYECKUX CBOMCTB TeJ (KalWUISIPHBIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT ero o0bEéMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBaHUS U
HarpeBaHusi MPU M3IYYCHUH OT LBETa H3Iy4arolieil (moriomaronieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPaTypbl KUIAKOCTU U
IJIOMAAu €€ TMOBEPXHOCTH, »BJEKTpU3alus Tel W B3aUMOJICUCTBUE
AIEKTPUYECKUX 3apsAlIOB, B3aWUMOJICWCTBUE TIOCTOSHHBIX MArHHUTOB,
BU3yaJlIM3allisl MArHUTHBIX [IOJEH IIOCTOSIHHBIX MAarHWTOB, JI€UCTBUSA
MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,



CBOMCTBA DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (opmymupoBaTh
IpOBEpsEMbIC MPEATOIOKECHHSI, COOMPATh YCTAHOBKY W3 MPEII0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BHITIOJHATh ~ MPSIMBIE  WU3MEPEHUS  TEMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3MyXa, CHJBI TOKAa, HAMpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UUYCCKUX BEIMYHMH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MIPOBOJIMTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PU3UIECKON BEIIMYUHBI OT
Ipyrod ¢  UCIHONb30BAaHUEM TPSIMBIX HM3MEPEHUU  (3aBHUCHMOCTH
COTPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IIOMIATH ITIOTIEPEYHOTO
CCUCHHS U YACIBHOTO COMPOTHUBIICHUS BEIIESCTBA MIPOBOJHUKA, CHIIBI TOKA,
UAYIMIEro d4Yepe3 TPOBOAHUK, OT HANpsHKEHUS Ha  TPOBOJHHKE,
UCCJICIOBAHUE TIOCIEOBATEILHOTO U  MMapajuIebHOTO  COSAUHEHUN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BEITIOJIHATh W3MEPEHHsI, CIACAYs MPEIIOKCHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TOJYYCHHOM 3aBUCUMOCTH B BHJE TaOiuil U TpaduKoOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBbIE HW3MEPEHUs] (PU3NUECKHX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTa U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEPEHHUs, cOOMpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEIys MPEII0KEHHON HHCTPYKIIHH, U
BBIYHCIIATH 3HAYCHUE BEIIMYNHEI;

COOJII0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS HM3YyUYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX ONMUCaHUA (B TOM 4YHCIIE:
CHUCTEMa OTOTUICHHSI JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIBTMETP, CUETUYMK ODIICKTPHUUCCKOW DHEPTUH, DJICKTPOOCBETHTEIIHLHBIC
pUOOPHI, HArPEBATEIbHBIC IEKTPONPUOOPHI (MPUMEPHI), ITEKTPUICCKUE
MPEIOXPAHUTEITH, FIICKTPOMATHUT, AJIEKTPOBUTATEH TOCTOSHHOTO TOKA),
WCITOJIB3YsI 3HAHUS O CBOWCTBaX (PU3MUYCCKHMX SBJICHUN W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHUTEIIbHBIC
npubOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETP, TUTPOMETP, JBUTaTEIh BHYTPEHHETO
CropaHusi, JJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBI DJIECKTPUUCCKUX
Ieneil ¢ TmocIeA0BaTeNbHBIM U MapaJJICIIbHBIM COCTUHEHUEM JJIEMEHTOB,
pasnuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJISKTPUIECKUX IIETICH;



OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHMOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MYECKUX 3HAHUW B TOBCEIHEBHOMN
JKU3HU I oOecriedeHrs 0€30MacHOCTH MPpU 0OpalleHUuu ¢ MpudopamMu u
TEXHUYECKUMU YCTPOMUCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TOUCK WHGOpManuu (U3UIECKOTO COACp)KAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUW W IYyTEM CpPaBHEHUSA
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIIACISATH  HMHPOPMALIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJI30BATh MPHU BBIOJIHEHUH YYE€OHBIX 3aJaHUl HAy4YHO-TIOMYJISIPHYIO
JAUTEepaTypy  (QU3MYECKOro COAEpKaHUs, CIPAaBOYHBIE MaTepualbl,
pecypcsl cetu MHTEepHET, BageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NHCHbMEHHBIE M KpATKUE YCTHBIE COOOIICHWUS,
0000mas uHOOPMAIMI0O U3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO
COJEpKaHus, B TOM 4YHCIE MYyOJUYHO NPEJICTABIATh PE3YJIbTAThI
MPOEKTHON WJIM MCCIEeNOBATENbCKON ACSITETbHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIN anmapar Kypca (DU3UKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

OpU BBIMIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIENOBAHUN (U3NYECKUX
IPOLIECCOB paclpeAessiTh OO0S3aHHOCTH B TpYINIE B COOTBETCTBUHU C
MOCTaBIICHHBIMU 33J]a4aMHU, CJICIUTH 3a BBHIMOJTHEHUEM IUTaHA JACHCTBHUMA U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBINM BKJIaa B
JeSATEeTLHOCTD TPYIIIbI, BHICTPABATh KOMMYHUKATHBHOE B3aHMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 KJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJB30BaTh TMOHSATHUSA: CHUCTeMa OTcY€Ta, MaTepuayibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO IBMKEHUS, Achopmarus
(ympyrasi, mjgacThuyeckasi), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETpy3KH, LEHTP TIKECTH, aOCOIMIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTb,
CIEKTPHI UCITYCKAHUS W TIOTJIOMICHUS, anbda, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
naJIcHUEe Tell, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TeJI, PEAKTUBHOE NIBIDKCHHE, KOJIeOaTeIhbHOE JBMKEHHUE (3aTyXarolue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE JIBUKEHHUE, OTPaKEHUE
3BYyKa, MNPSMOJIMHEHHOE PpaclpOCTpaHEHUE, OTPAXKEHHE M IPETOMIICHHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEJI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTpaJlbHBIX IIBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTh, BO3HMKHOBEHHUE JIMHEMYATOro CHEKTpa
U3Jy4YEHUS) IO OIIMCAHMIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrmo3HaBaThb HPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUA B
OKpy’XallIlleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHHUS B IPHUPOAE:
NPWINBBI U OTJIMBBI, JBUKEHUE MIaHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBMKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 53XO0, LIBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJAE, OMOJOrMYEcKOe AECUCTBHE BHUIUMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO U3IYyYEHUH, €CTECTBEHHbIN
PaaNOAKTUBHBIN ()OH, KOCMUYECKUE IIy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
NPUPOJIHBIX MHHEPAJIOB, [EHCTBUE pPAJAMOAKTUBHBIX H3Iy4YCHUN Ha
OpPraHM3M 4YeJIOBEKa), MpPH ATOM MEPEBOAUTH IPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUSA, UCIIONb3YS
¢du3nueckue BEIUYMHBI (CpelHssl MU MIHOBEHHAs CKOPOCTb Tela MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepEeMElIeHHE, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJEeHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOILIHOCTb, MOTEHIMAlIbHAs DJHEpPrusl Teia,
MOJHSITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAs SHEPTUs CHKATOU
NPYXUHBI, KHHETUYECKAash DSHEPrus, IOJIHAsS MEXaHWYecKash JHEprus,
NEepUOJ M 4acToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa
TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMIICHHUS CPE/bl), IPU ONKUCAHUU
NpaBUJIBHO TPAKTOBaTh (DU3MUYECKUN CMBICI HCIOJIb3yeMbIX BEJIMYUH,
0003HAaYEHUsI W EAUHMIIBI (PU3UYECKUX BEJIUYMH, HAXOAUTh (POPMYJIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3UYECKYIO BEJIMUMUHY C JPYTMMH BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Te€d, (U3WYECKUE SBICHUS M TPOLECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHUs DHEPrHM, 3aKOH BCEMHUPHOIO TITOTEHHUS,
OPUHLMII CYNEpPHO3ULMN CWJI, HIPUHLUI OTHOCUTENbHOCTH [anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs MMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



OpU SAEPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMaTHUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX
IIaroB C OMOpPOM Ha 2—3 H3Y4YEHHBIX CBOWCTBAa (PU3UUECKUX SBIICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacy€THhIC 3amadd  (ommMparomuecs Ha cucteMy U3 2—3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allMChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMyIBI, HEOOXOAMMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PUINIECKOU
BEJIMYNHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOLIH
($u3NYECKUX METO/OB, HCHOJIb3Yysl ONUCAHUE HCCIENOBAaHUS, BBIICIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHUSI  HMCCIEAOBAHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ted (M3yuyeHHE BTOporo 3akoHa HbioToHa, 3akoHa
COXPaHEHHUsl HDHEPTUH, 3aBUCHUMOCTH TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACTIPOCTPAHEHHUE CBETA,
pasnokeHue Oeroro CBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300PAKECHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)X€HHUsS TpeaMeTa B coOMparomiei
JWH3e, HAOMIOJCHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUCHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
o0OpyllOBaHUS, ONHUCBHIBATH XOJ  ONbITa M  €ro  pe3yibTarhl,
(dbopMynupOBaTh BHIBOJIBI;

MIPOBOJNUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaess
CpelHee 3HaueHue u3MepsieMoil BenuuuHbl ((POKyCHOE paccTosHuE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpEHHUs
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBUJKEHUHM 0€3 HayaJbHON CKOPOCTH, IEpHoja
KoJe0aHUN MaTeMaTU4YEeCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpaKeHHsI CBeTa OT yrja MaJeHUs U yria MpelOMIICHUs OT yria



NaJieHus): IUIAHUPOBAaTh HCCIEJAOBAaHUE, CAMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM 3aBHCHUMOCTH
¢u3nyecKux BEJIMYMH B BUE TaOMUI] U rpaduKoB, AeaaTh BBIBOJbI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUsl (U3MUECKUX BEIUYUH (CpPEaHs
CKOpPOCTb M YCKOpPEHHE Tejla HpPU PpPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, XECTKOCTh MPYXHUHBI, KOAPPUIIUEHT
TPEHUSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuos KojeOaHMM MaTeMaTUYeCcKOro U MIPYKMHHOIO MAasiTHUKOB,
ONTHMYECKass Ccuia CcoOuparoIield JMH3bL, PaJUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTATbHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHUS, CIENysl MPEAIOKEHHOW MHCTPYKIUH, BBIUUCISTH
3HaYCHHE BEJIMYUHBI U aHAJIN3UPOBATH MOyUYCHHBIE PE3YJIbTAaThI C yUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH HpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TMPH3HAKA M3YUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPIOE TENO, TOYEHHBIH HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUMBI JAEWCTBUA HW3YYEHHbIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CIHUIOMETP, MTATYUKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oroanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBax (PU3MYECKHX SBJIEHUH UM HEOOXOauMble  (QU3NUYECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB U TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELIeHUH Y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOIUTH  MPUMEPHl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEPaXx)
MPAKTHYECKOTO HCIMOJIb30BaHUA (PU3UYECKMX 3HAHWHA B TIOBCETHEBHOM
KU3HH 711 oOecriedeHusi 0€30MacHOCTH TpU oOparieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIEeH cpejie;

OCYILECTBIATh MOUCK HMHPOpMAUU (PU3NYECKOTO COJAEp)KaHUS B
HHuTepHeTe, caMoCcTOATENbHO (POPMYIHUPYsI TIOUCKOBBIN 3a1poC, HAXOAUTh



NyTH OMPEeNICeHUs] JOCTOBEPHOCTH TMOJYYEHHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAay4YHO-TIOMYJISAPHYIO
JAUTEepaTypy (QHU3NYECKOTO COJICpXKaHHs, CIPABOYHBIE MaTepuabl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJIBKHX HCTOYHUKOB (PU3UUYECKOTO COICpKAHUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW WIIA MCCIIEI0BATEIBCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  HCIOJb30BaTh  M3YYEHHBIH
HNOHSTUMHBIN anmapar HM3y4yaeMoro pasjena (QU3MKU U CONPOBOXKIAThH
BBICTYIUICHUE TIpPE3CHTAaIlMel C y4ETOM OCOOCHHOCTEM ayauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoasubie | Ilpakrunuyeckue
n/n NPOrpaMMbl Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Pa3nen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEr0 MUPa
bubnuoreka [IOK
11 o - 2
VISHIEA 7 HAYIA O TPHPOAC https://m.eds00.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
VISHHCCIHE BEMITIHET https://m.edsoo.ru/7f416194
bubnnorexa [JOK
13 E i 2 1
CTECTBEHHOHAYYHBIH METO]1 TO3HAHUS httos://m.edsoo.ru/ 7416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHavajibHbIE CBeIEHNSI 0 CTPOCHUH BellleCTBA
bu6nmmoteka [IOK
2.1 1
CTpoetne petiectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMO/ICHCTBUE YaCTHI] 2 1 bubmuoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nmmoteka [IOK
2.3 A 2
TPETATHRIC COCTOAMMA BEIIECTBA https://m.eds00.ru/7f416194
Hroro mo pazneny )
Pasnen 3. /IBu:keHHe U B3aMMO/IeliCTBHE Tejl
but6mmoreka [JOK
3.1 M 3
CXAITICCIOT ABHACHHIE https://m.edsoo.ru/7f416194
3.2 WNueprus, macca, mIOTHOCTh 4 1 but6mmoreka [JOK



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

bubnuorexa [JOK

. .B 14
33 Cruta. Buget crn https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. [lepenayva naBneHust TBEpABIMU 3 bubnnoreka [IOK
' TeIaMH, )KUIKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bubnnorexa [JOK
42 Jlaperie KiAKOCTH > https://m.eds00.ru/7f416194
bubnuoreka [IOK
43 ATMOChEpHOS AaBICHHE 0 https://m.edsoo.ru/7f416194
44 JleficTBrE )KUIKOCTH U ra3a Ha MOTPYKEHHOE 7 bubmmoreka [IOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3nes 5. PaGoTa m MomHOCTh. JHEprus
bu6nmmoteka [IOK
5.1 P 3
a60Ta H MOIHOCTE https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
5.2 IT 5
POCTBIC MEXAHHEME! https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
. M 4
53 exafuHecKat SHepri https://m.edsoo.ru/7f416194
Wroro no pazneny 12
Pazgen 6. AAMUHHCTPATHBHBIE KOHTPOJIbHBIE PA0OTHI
6.1 AJIMUHUCTpPAaTUBHBIE KOHTPOJIbHBIE PA0OTHI 2
HToro no pazneny 2



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

PesepBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68

12




8 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoannbie | IlpakTuyeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenjioBbIe ABJICHUA
bubnnorexa [JOK
11 C 7 7
TPOCHHE 1 CROHCTRA BetllecTha https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 T 21 1 5
SIJIOBEIC HPOLECORt https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. JnekTpuvecKue U MATHUTHBIE SIBJIEHUSA
DneKkTpruyecKue 3apsabl. 3apsHKEHHBIE Tella bubmmoreka [JOK
2.1 . 7 1
U UX B3aUMOJICHICTBHE https://m.edsoo.ru/7f4181ce
bu6mmotexka I1IOK
2.2 IT i 7 20 2 7
OCTOSHIRIH SICKIPHICCKHH TOK https://m.edsoo.ru/7f4181ce
bu6nmoteka [IOK
2.3 M 6 1 15
ATHITHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6nmmotexa [IOK
24 C) 4
JICKTPOMATHITHA MHAY R https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Paznen 3. ** AnMUHUCTpAaTHBHBIE KOHTPOJILHBIE pabOTHI **
3.1 AJIMUHHCTPAaTUBHBIE KOHTPOJIbHBIE paOOTHI 2 2
Hroro 2
PeszepBHOe Bpemst 1



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne n/n P Konrpoannbie | IlpakTuyeckue (witcpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHU4YeCKOe IBHIKEHHUE M CITOCOOBI €ro 10 1 bubnuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
13 10 3
SaKOHEI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3zpen 2. Mexannueckue KoJ1e0aHUSA U BOJHBI
bu6mmotexka I1IOK
2.1 M 0 7 3
CXAHHHCCIIE KOTCOAMIA https://m.edsoo.ru/7f41a4a6
bu6nmoteka [IOK
2.2 M .3 8 1 3
CXAHIICCKHC BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. D1eKTPOMATHUTHOE 1M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHuTHOE MoJIE U 5 5 bu6mmoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJIHBI https://m.edso0.ru/7f41a4a6
Hroro mo pasneny 6
Paznen 4. CBeToBbIE IBJICHUS
41 3aKOHbBI paCIIPOCTPAHEHUS CBETA 6 2 bu6mmoreka [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

bubnnorexa [JOK
4.2
JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.3 P 2
AXOACHHC OEIIOrO CBETA B CNCKTP 3 https://m.edso0.ru/7f41a4a6
Hroro mo pazneny 15
Pasznen 5. KBanToBBIE SIBJI€HUS
bubnnorexa [JOK
5.1 141 4 1
CITyCKaHHE U MOTJIONICHNE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
5.2 C 1
TPOCHIE ATOMHOTO Aipa 0 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
5.3 A 7 1
JIEPHBIE PEAKIINU https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Paznen 6. [ToBTOpuTE/ILHO-0000 AT MOY/Ib
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 5 9 bu6nmmotexa [IOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
Pazgen 7. AAMUHHCTPATHBHBIEC KOHTPOJIbHBIE PA0OTHI
7.1 AJMUHUCTpPAaTUBHBIE KOHTPOJIbHBIE PAa0OThI 4
Hroro 4
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
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHnTpoabHbie
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBarTejibHbIE

pecypcsl

®dusuka — HayKa o mpupojie. JABieHus
npupoabl. OuznuecKue SBICHUS

MexaHI/I‘IGCKI/Ie, TCIIJIOBBIC, DJICKTPUYCCKHUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUA

duznyeckue BEIUUMHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPbI IPU OMOILHU KUIKOCTHOTO
TEPMOMETPA U AaTYUKA TeMIepaTypbl”

Kak ¢usuka u npyrue ectecCTBEHHbIE HAYKU
W3Yy4aroT npupoay. EcrecTBeHHOHAYYHBIN
MeToJ1 mo3HaHus. Onrcanue PU3nYecKux
SIBJIEHUU C IIOMOIILIO MOJEIIEH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenonanue "[IpoBepka runoTessl:
JaTbHOCTH TOJIETA MapUKa, MYIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIlIe
BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BEIIECTBA

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTu1 BEIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienoBanue «OMnbITHI IO

9 HaO0JII0JICHUIO TETUIOBOT'O PACIITUPECHUS
ra3oB»
10 ArperaTHbIe COCTOSHUS BEIIECTBA
B3anmocBsA3b MeX 1y CBOMCTBaMHU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSHUAX U UX bub6nuoreka [LIOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX COCTOSIHHM BOJIBI
12 Mexanunueckoe nBuxeHnue. PaBnomepHoe u bubnunoreka [IOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CKopocTs. EARHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTtu 1 BpeMeHHU JBUKECHUS Bubnuotexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wuepuwus. 3akon nnepunu. Baumonerictsue
15 Ten IIZaK IIpUYMHA I/ISI\ECHGHI/ISI CKOPOCTH bubmmorexa LIOK
R ——— https://m.edsoo.ru/ff0a0c10
16 AJIMUHHUCTpATHUBHASI KOHTPOJIbHAs padoTa 3a
1 yeTBepTh
17 IInorHOCTE BemiecTBa. Pacuer Macchl u bu6nmmoreka [IOK
o0BeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTH TBEPOTO TEJay»
19 Pemenue 3ama4d mo reme "I110THOCTE Bbu6nmuoreka [IOK
BeniecTsa" https://m.edsoo.ru/ff0al23c
20 Cuna Kak XapaKTepHCTHKA B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
21 JlabopaTtopHas pabora «/3yuenune



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

3aBHCUMOCTH pacTsDKeHus (e opmaryn)
IPY>KUHBI OT IPUIIOKEHHOU CUIIBI»

22 SIBnenue Tarorenus. Cuina TsHKECTH
CBs13b MEXy CUJION TSKECTU U MAaCCOM Tea.
" bubmuorexa [JOK
23 Bec tena. Pemenne 3aga4u mo teme "Cuiaa
" https://m.edsoo.ru/ff0al778
TSKECTU

24 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [IOK
Du3NYECKUE XapaKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

25 N3mepenue cun. [lunamome

P A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

26 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

97 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bu6nunoreka [IOK
OJIHOM NpsiMOM. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

28 Pewmenne 3amau o reme
"PaBHoneiicTByromas cui"

29 Tpenue CKOIbXKEHUs U TPEHUE ITOKOS. bubnnorexa [HOK
Tpenue B npUpoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3yueHue

30 3aBUCHUMOCTH CHJIbI TPEHHS CKOIBKEHHUS OT bubnunoreka [IOK
CUJIBI JJABJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEI

31 Pemenue 3agay Ha onpeneneHre
PaBHOJECUCTBYIOLIEH CUJIIBI
Pemenue 3anad mo remam: «Bec Tenay,

32 «['padpuueckoe nzoOpaxkeHne cui», «CUib buomorexa LIOK

p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMIAS CHIT»
33 AJMHMHHCTpaTHUBHAs KOHTPOJIbHAsA paboTa 3a



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

1 nonyroaue. KontposbHas pabora mo
TeMaM: «MexaHHU4ecKoe JBHKEHUEY,
«Macca, mI0THOCTB», «Bec Tema,
«['padpuueckoe nzo0paxkeHne cuin», «CUiabh)

34 JNanenue. CriocoObl YMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYCHUS JABICHUA https://m.edsoo.ru/ff0a20a6
35 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnmoreka [JOK
0T 00BEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
36 [lepenaya naBneHust TBEPABIMU TEIAMH, bubnuoreka LIOK
JKUJIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
37 JlaBlieHHE B *KUAKOCTH U I'a3e, BBI3BAHHOE bu6mmorteka [IOK
JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
38 Pemenue 3amad o teme «/laBienue B bubmuorexa [JOK
JKUJIKOCTH U ra3e. 3akoH [lackansay https://m.edsoo.ru/ff0a2826
bu6nunoreka [IOK
39 Coobuaiommecs cocys! https://m.edso;_.[ru/fanZQYO
40 I'mnpaBnuuecknii mpecc Buomorexa LIOK
https://m.edsoo.ru/ff0a3136
41 Manomertpsl. [IopiHEBOM KUAKOCTHBINA
Hacoc
Atmocdepa 3emnu. [Ipuunnel
42 CYIIECTBOBAHMSI BO3AYITHOW 000JI0UYKH bubnunoreka [IOK
3emin. 3aBUCUMOCTh aTMOC(EpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yDOBHEM MOPS
43 Bec Bo3nyxa. ATMochepHOe 1aBlieHne }st?[ij:l/jlr(r):ee sz?);_.[r?/I:f 0a2b5a
m N3mepenue armMocdepHoro nasieHus. OnbIT bubnnorexa [HOK

Toppuuenm

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

45 3aBUCHMOCTB aTMOC(EPHOTO JABJICHUS OT bubnnoreka [HOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
46 Bbapomerp-anepoun. ATmocdepHoe naBieHUE bubnmoreka [JOK
Ha Pa3JIu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenwue 3a1a4 o reme "Atmocheproe
nasieHue"
48 JleiicTBHE )KUJIKOCTH U Ta3a Ha IOTPYKEHHOE bubmmoreka LIOK
B HUX T€JIO. ApXUMeIOoBa CUIa https://m.edsoo.ru/ff0a3276
JlaboparopHnast pabota «Ornpeaeienue
49 BI:ITaJIIDKI/IBEIOHIepﬁ CHJTBI ﬂeﬁr():Ti 10117 8: ¢! bubmorexa HOK
’ Y https://m.edsoo.ru/ff0a33fc
TEJO0, IOTPYKEHHOE B )KUJIKOCTh)
Jlaboparopnas paboTta 1o Teme
50 «MccnenoBanne 3aBUCUMOCTH Beca Tea B bubmuorexa [JOK
BOJIE OT 00BbEMA MOTPYKEHHOM B KUIKOCTh https://m.edsoo.ru/ff0a3514
JaCTH T
bu6mmorexa [IOK
o1 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
59 AMUHUCTpAaTHUBHAS KOHTPOJIbHAs padoTa 3a
3 yeTBepThH
JlaGopatopnas pabota "KoHcTpynpoBanue
53 apeoMeTpa WM KOHCTPYUPOBAaHUE JOAKU U
onpeereHue e€ rpy30no bEMHOCTH"
bu6mmorexa [IOK
54 Mexanunyeckas padboTa
P https://m.edsoo.ru/ff0a3f82
Bbu6nmuoreka [IOK
55 MomnHocTs. EAnHUIBI MOIIHOCTH
B S B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

pa3BUBaEMOM MPH MOABEME T10 JIeCTHHUIIE"



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpoctele MexaHu3Mel. Peruar. PaBHOBecHe

57
CHJI Ha pblyare
KonTponbnas pabota o reme «JlaBienue
58 TBEPJIBIX TEJI, XKHUIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepouHas pabota
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
59 teme «J/laBiieHue TBEPABIX TEN, )KUIKOCTEN U bubnnoreka [HOK
ra3oB» / Beepoccuiickas mpoBepovHas https://m.edsoo.ru/ff0a4ffe
pabora
Peruaru B TexHuke, OBITY U TIPUPOJIE.
60 Jlaboparopunas pabora «VccnenoBanue 0.5 bubmorexa [IOK
yCTOBHiH PABHOBECHS PEIAa» https://m.edsoo.ru/ff0a478e
61 Pemenue 3a1a4d 1o reme «Y clIoBuUs bubmuorexa [JOK
paBHOBECHUSI pbluara https://m.edsoo.ru/ff0a48a6
Koad durmenT mone3Horo AecTBHsI
62 MexanusMa. JlabopaTopnas pabora 0.5
«M3mepenne KII/ HakIOHHON TIOCKOCTH
63 Pemenue 3amau mo teme "Pabora, bu6mmoreka [IOK
MotuHoctb, KIT/" https://m.edsoo.ru/ff0a4c48
64 Mexannueckas sHeprusa. Kunernueckas u bubnnorexa [HOK
MIOTEHIMAIbHAS YHEPTUS https://m.edsoo.ru/ff0a4252
65 3aKOH COXpaHEHHUs] MEXAaHUYECKOW SHEPTUU brbmmorexa LOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
"OKCIIEpUMEHTAIBHOE ONPEACIICHHE
66 W3MEHEHU KMHETHYECKON U ITOTEHIINAIHLHOM 1

SHEPTUHM MPU CKATHIBAHUM TEJIA 1O
HAKJIOHHOM TTOCKOCTH"



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK

7 158 1
6 TOTOBOS TECTHPOBATIHE https://m.edsoo.ru/ff0adee6
68 PesepBHoe Bpemst. Pabota ¢ Tekctamu 1o 1
TeMaM Kypca.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne undposbie
Tema ypoka Koutposbubie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUH U UX OIBITHBIC 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT
3 Bxoanas koHTpOIBHAS paboTa 1
4 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
5 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETHYECKOI Teopun
bu6mmorexa [IOK
6 Kpucramnmueckue u amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
7 CmauuBaHme U KanWJUIIPHOCTD. 1 bubnunoreka [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
8 TemmoBoe pacmupeHne u CKaTHe 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
9 Temneparypa. CBs3b TeMIiepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO IBUYKEHHUS YACTHUI]
10 Buytpennss sneprusi. CnocoObl U3MEHEHUS 1 bubnnorexa [HOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
11 Buasl Temonepenaun 1 Bbu6nmuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "lIlpakTuyeckoe

12 HCIT0JIb30BaHHE TCIIOBBIX CBOMCTB BEIIIECTB bubmmorexa [IOK
B " https://m.edsoo.ru/ff0a65c0
Y MaTepHaJIOB B IEJIIX YHEPTrOCOCPEIKEHUS
13 KonnuecTBo TernoThl. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
14 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnmoreka [IOK
TemmooOMeH U TETIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora "HccnenoBanue
15 SIBJIeIfI/ISI TIe)HJIO(I:6MeHa MpY CMEITUBaHUU bubmotexa [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU 1 TOpsTueit BOBI
PacueT Ko/MyecTBa TEIIOTHI, HEOOXOUMOIO
16 JUTSL HAarPEBaHUS TEJIA U BBIIEISIEMOTO UM
IIPY OXJIKICHUN
17 AIMUHUCTpAaTUBHAS KOHTPOJIbHAS paboTa 3a
1 ueTBepTH
18 JlaGopatopnas pabota "Onpenenenue bubnnorexa [HOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
19 DHeprus TOIUIMBA. Y IeibHas TeIoTa bubnunoreka [IOK
CTOPAHHUS https://m.edsoo.ru/ff0a7b5a
IImaBiienne u oTBepIIeBaHHE
20 KPHUCTAJUTHIECKHUX "P;en VnenbHas Teriora brbmmorexa [OK
P e https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
1 JlaGopatopnas pabota "Onpenenenue bubnnoreka [HOK
YAETbHOM TETUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
29 [TapooGpa3oBaHue 1 KOHJEHCAITHSA. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
23 Kunenwue. Y aenpHas Temiora Bbu6nmuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOH/ICHCAIIUU.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT
aTMoc(hepHOro JaBieHUs

https://m.edsoo.ru/ff0a786¢c

24

Brnaxnocts Boznyxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTEIHHOM BIa>KHOCTH
BO3yXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

25

Pemenue 3aa4 Ha onpeieIeHUE BIa)KHOCTH
BO3/yXa

26

[TpuHIUTIIBL paOOTHI TETIJIOBBIX JBHUTATEICH.
[TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CropaHus

27

KII/ TermoBoro nurarens. Tennosbie
JIBUTATENH U 3aIUTa OKPYKAIOILIEH CpeIbl

bu6mmorteka [IOK
https://m.edsoo.ru/ff0a7c7c

28

3akoH COXpaHCHHA U IIPCBPpAICHU S S9HCPIrUn
B TCIJIOBBIX ITpoLeccax

29

[ToaroroBka Kk KOHTPOJILHOU padoTe MO TEME
"TerioBele aBiIcHUA. I3MeHEeHNE
arperaTHbBIX COCTOSIHMI BeriecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

30

AJIMUHHUCTpATHUBHASI KOHTPOJIbHAs paboTa 3a
1 monyroaue. KonTtponbHas paboTa mo teme
"TernoBble siBIcHUA. M3MeHenne
arperaTHbIX COCTOSIHMM BelecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

31

Dnextpuzanus Ten. JIBa pona
INEKTPUUYECKUX 3aPsI0B

32

Ypoxk-uccienoBanue "DieKTpu3anus TEN
VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"

33

B3aumopeicTBue 3apsKeHHbIX Tell. 3aKOH
Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DIekTpuyeckoe noje. HanpskeHHOCTh

bu6mmoreka [IOK

34 ANEKTpUIecKOro noJist. [TpuHiun
p PHHI . https://m.edsoo.ru/ff0a8a0a
CYIEPIO3UIINU IIEKTPHUUECKUX TOJIeH
35 Hocurenu snexTpuueckux 3apsiioB.
DneMeHTapHbIH 3apsa. CTpoeHue aroma
36 [IpoBOAHMKY U AUDIEKTPUKU. 3aKOH bub6numoreka LIOK
COXPAaHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
37 Pemenue 3a1a4 Ha MpUMEHEHNE CBOWCTB bubnnorexa [HOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €0
38 c mecIT)BOBaHHs[ HCTZ‘IHI/IKI/I bubnnorexa LIOK
y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKa
39 JIeHCTBHSI QIIEKTPUIECKOTO TOKA bubamorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
40 3JIEKTPUYECKOTO OIS HA IPOBOJHUKHU U 1
JTUDIIEKTPUKA"
41 DNEKTPUYECKN TOK B METAJIIaX, JKUIKOCTSIX bubnnorexa [HOK
U ra3ax https://m.edsoo.ru/ff0a9838
42 DneKkTpruyecKas 1ienb U €€ COCTaBHbIE YacTh
43 Cuna Toka. JlaboparopHast pabota 05 bubnunoreka [IOK
"N3mepeHue u peryIupoBaHUe CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpruyeckoe HanpsikeHue. BonbTMerp.
44 JlabopaTtopHas pabota "H3mepenne u 0.5 bubmmorexa [IOK
paTopia: p P ' https://m.edsoo.ru/ff0a%e14
pEryJIUpOBaHKUE HATIPSKEHUS
45 ConpoTuBiI€HUE MPOBOIHUKA. Y IETBHOE bu6mmoreka [IOK
CONPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
46 JlabopaTopHas paboTa "3aBUCHMOCTH 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

AIEKTPUYECKOTO COTIPOTUBIICHUS
MIPOBOJHHKA OT €T0 JUIMHBI, TUIOIIA 1
MOIEPEYHOI0 CEUCHUS U MaTepuaa"

https://m.edsoo.ru/ff0aa738

3aBHCHUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

Bu6mmoreka [JOK

47
3axon OMa JJ1 yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopuas pabota "HccrnenoBanne
48 3aBUCUMOCTH CHJIbI TOKA, UIYILETO Yepes3 bubnnoreka [HOK
pE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pesucrope”
49 [TocnenoBarenbHOE U apaJlIeIbHOE
COEMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka nmpaBuia
50 CJIOYKEHUS HAIPSKEHUN MTPU bubnuorexa [JOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopoB".
Jlaboparopnas padora "IIpoBepka mpasuiia
o1 JUTSt CiJ‘ILI I;OKaI:I U na aJIIJ)IeJ'IBI:-IOM ' bubmmorexa [IOK
prap | https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
59 AMUHHUCTpAaTHUBHAS KOHTPOJIbHAs padoTa 3a
3 yeTBepThH
53 Pemenue 3anau Ha npuMeHeHne 3akoHa Oma bubnuoreka LIOK
JUISL Pa3JIMYHOTO COEIMHEHUS IIPOBOJIHUKOB https://m.edsoo.ru/ffO0aaf8a
54 PaboTa 1 MOIITHOCTH PNIEKTPUUYECKOTO TOKA. bubnuoteka [IOK
3axoH /xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
55 JlabopaTopHas pabota "Onpenenenue bubnmnoreka [JOK
paboTHI ¥ MOIITHOCTH YJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
56 DneKTpuUecKue IenH U MOTPEeOnTenn bubnuoteka [JOK

ANeKTpUYecKoi s3Hepruu B 0bITy. KopoTkoe

https://m.edsoo.ru/ff0ab660
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3aMBIKaHUC

S57 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
58 Ypoxk-uccienopanue "M3ydenue nosei 1 bubnnorexa [HOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
59 MaruuTHoe noje. MarautHoe noJie 3eMiIu U bubmuorexa [JOK
€ro 3HauY€HHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJILHOM paboTeE MO TeMe
60 "DJIeKTpUUECKHUE 3apsiibl. 3apsKEHHBIC Tela bu6nunoreka [IOK
U UX B3aumoaeuncTBus. [locTosiHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUECKUN TOK"
KonTponbnas pabora no teme
"DyIeKTpUUECKHE 3apsIbl. 3apsHKEHHBIE Tela
. . bubmuorexa [JOK
61 1 UX B3auMoJieicTBUS. [loCTOSTHHBIN
. . https://m.edsoo.ru/ff0abea8
anekTprueckuii Tok" / Beepocceuiickas
npoBepouHas padora
OmnsIT OpcTena. MarHuTHoe noJie
bu6mmorexa [IOK
62 ANEKTPUYECKOTO TOKa MarHuTHOE moJie
https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHeHne IeKTPOMAarHuTOB B TEXHUKE.
63 JlaGoparopnas padora "3yuenne neicTBus 0.5 bubmorexa LHOK
paToprazp i ) ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM
DNEKTPOIBUTATEIH TIOCTOSTHHOTO TOKA.
Hcnons30BaHue dIIeKTpoIBUTATENICH B
. bu6mumoreka [LIOK
64 TEXHUYECKHUX YCTPOICTBaX U Ha TPAHCIIOPTE.
| https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padora "KoHnctpyupoBanue u
n3y4deHne paboThI AIMEKTPOABUTATES "
65 OneiTel @apazest. 3aK0H JIEKTPOMarHUTHOM

nHaykiuu. [Ipasuno Jlenna
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OnextporenepaTop. CrnocoObl MoryuyeHus

66 AIEKTPUICCKON DHEPTHUU. DIIEKTPOCTAHIIUN 1
Ha BO30OHOBJISIEMBIX HCTOYHHKAX YHEPTUU
67 [ToaroTroBka K HITOrOBOMY TECTHPOBAHHUIO 1
Bu6mmoreka [JOK
68 Hrorosoe rectiposaiie L https://m.edsoo.ru/ff0acb14
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 14.5



https://m.edsoo.ru/ff0acb14

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoanusie | Ilpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Mexanuyeckoe aBuxeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCHUTEIIBHOCTh 1 bubnuoreka [JOK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE IPSAMOIUHEHHOE IBHIKCHHE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0ad19a
4 BxoaHast KoHTpOJIBHAS paboTa 1 1
5 HepaBHOMepHOE PSIMOJIMHEHOE JIBH)KCHHE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHEeitHOE paBHOYCKOPEHHOE 1 bubmuoreka [LIOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOTMHEIHOTO
7 PaBHOYCKOPEHHOTO IBHXKeHus. [ padux 1
CKOPOCTH
JlaGoparopHas padora "OnpeneneHue
8 CKO peHH;II) Ten:) pu aBHopCKO E€HHOM 1 1 bubmmorexa [TOK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBIDKEHUH 10 HAKJIOHHOM IIOCKOCTH
9 Co0Oonuoe nanenue teir. OnbiTe! [annies 1
PaBHOMEpHOE IBHKCHHUE TIO OKPYKHOCTH.
10 IIepuo IE yacToTa OOpaleHHs pJ?:I(HeI?IHa;I il 1 bubmorexa HOK
PHOI partt ' https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
11 LlenTpOoCcTpeMUTETBLHOE YCKOPEHUE 1



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

bub6mmoteka IIOK

12 IT i H .B
epBblif 3akoH HeroToHa. Bektop cuibl httos://m.edso.ru/ff0ae612
13 Bropoii 3akoH HeroToHa. bubnuorexa [IOK
PaBHopelicTByOIIAs cHla https://m.edsoo.ru/ff0ae72a
. bub6mmoteka [IOK
14 T H .C
PETHH SAKOH HPIOTORA. LYIEPHOHIMA Ciil https://m.edsoo.ru/ff0ae982
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB bubmmoreka [IOK
15
HerotoHa https://m.edsoo.ru/ffOaeb6c
bubnuoreka [IOK
16 Cuna ynpyrocts. 3axon Iyka https://m.edsoo.ru/ffO0aeca2
17 Pemenue 3anay no reme «Cuna ynpyroctu
18 Jlaboparopuas paborta «OnpeneneHue bubnnoreka [IOK
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ffOaee28
bubnuoreka [IOK
19 Cuuta Tpetis https://m.edsoo.ru/ff0af738
bu6mmoteka I[IOK
2 P
0 erneHue 3aaa4 mo reme «Cuiia TpeHUs» httos://m.edsoo.ru/ff0afa2
1 JlabopaTtopHas padota "OnpeneneHue bubnnoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ffOaf8be
29 Pemenue 3amay mo teme "3akonbl HeroTOHA. bu6mmoteka I[IOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ffOafb8e
23 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaJICHUS https://m.edsoo.ru/ff0af044
24 AJIMUHHUCTpATHUBHASI KOHTPOJIbHAS paboTa 3a
1 ueTBepTH
VYpok-koudepenius " J[BuxkeHne T€I1 BOKPYT
25 rpaBuTanmoHHoro nerTpa (ConHednast

cuctema). ["amaktuxu"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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https://m.edsoo.ru/ff0af044

26 Pemenue 3amay mo treme "Cuna TSOKECTH U bubnuoreka [IOK
3aKOH BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

97 [IepBas kocmMuyeckas CKOPOCTb. bubmmoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHONW TOYKHU.

08 AoGcomoTHO TBEpIOE Teno. PaBHOBeCHE bubnnoreka [IOK
TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MomeHT cuiibl. L{eHTp TsxecTn
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.

29 AbcomtoTHo TBEpAOE Teno. PaBHoBecue
TBEPIOTO TENA € 3aKPEIUVIEHHOW OCBIO
BpaieHus. MomeHT cuibl. LleHTp TsbxecTu

30 Pemenue 3ama4 mo teme "MOMEHT CHJIBI. bubnuoreka [IOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TeMe

31 "MexaHn4yecKoe ABUKEHUE bromiorexa LIOK

N | ' https://m.eds00.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbhas pabora o teme
32 "MexaHn4yecKoe ABUKEHUE bubmiorexa LIOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicreue Ten"
Nmnynec Tena. Ummynsc cuibl. 3aKoH
33 COXpPAaHEHHUS UMITyJIbca. YIIPYroe u bubmmorexa LIOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIpPYyroe B3auMOJICHCTBHE

34 Pemrenue 3aga4 o reMe "3aKOH COXpaHEHUs bubnuoteka [IOK
nMIyJisca' https://m.edsoo.ru/ff0b096c

35 VYpok-koHpepenius "PeakTuBHOE NBHKEHUE
B IIPUPOJIE U TEXHUKE"

36 Mexanndeckas paboTa ¥ MOIITHOCTb bubnmmorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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https://m.edsoo.ru/ff0b0a84

PaGota cuisl TsKECTH, CUJIBI YIPYTOCTH U

bub6mmoteka [IOK

37 CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
pabOThI CHITBI TPEHUS IIPU PAaBHOMEPHOM
38 JBUKEHHUH TeJa [0 TOPU30HTAIBHON
MTOBEPXHOCTH»
39 Cs13b 3Hepruu u padbotsl. [loTeHnnanbHast
SHEPrUs
40 Kunernueckas sneprus. Teopema o bubnnoreka [IOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ffOb0c32
41 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
42 Jlaboparopnas pabora «3ydeHue 3akoHa bubmmoreka [JOK
COXpaHEHUs SHEPTUN https://m.edsoo.ru/ffOb12fe
43 KonebaTenbHOE NBHKEHHE U €TI0 bubnnorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
44 3aryxatomue koyie0anus. BeiHy X 1eHHBIE bubnnoreka [IOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
45 MareMaTH4ecKuil U PY>KUHHBIA MassTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTb NEPHOJIA
46 KOJ1e0aHuM OT )KECTKOCTH MPY>KUHBI U MacChl brbsmorexa HOK
https://m.edsoo.ru/ffob197a
rpy3a»
47 [IpeBparnienue sHEPTUH TIPU MEXAHTIECKUX
KOJIEOaHUSX
48 AMUHUCTpaTUBHASI KOHTPOJbHAs paboTa 3a
1 monyronue
49 JlabopaTtopHas pabora «OnpeneneHue bubnuoteka [IOK

4acTOTHI M IEpU0/1a KoJIeOaHHU M PYKUHHOTO

https://m.edsoo.ru/ffOblaec
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MasTHHUKa»

JlabGopaTopHas pabora «IIpoBepka

50 HE3aBUCUMOCTH IEpH0/1a KoJIeOaHuii rpys3a bubnmorexa [IOK
P Y34, https://m.eds0o.ru/ff0b197a
MIOJIBEILIEHHOTO K HUTHU, OT MaccChl Ipy3a»
Mexanunueckue BojHbI. CBOMCTBA
bubnuorexa [JOK
51 MeXaHu4yeckux BoiH. [IpogosbHbIE U
https://m.edsoo.ru/ff0b21fe
MONEPEYHbIE BOJIHbI
59 Ypok-koHpepeHus "MexaHHUeCKHUe BOJTHBI
B TBEpAOM Teie. CelicMuyecKue BOJIHBI"
53 3Byk. PacnpocTpanenue u oTpaxkeHUE 3ByKa
54 VYpok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
55 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC
56 Ypok-koH(pepeHus "Y 1bTpa3ByK U bubnnoreka [IOK
UHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTe MO TEME
" bubnnoreka [IOK
57 3akoHbI cCOXpaHeHUsl. MexaHnuecKue
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonrtponbHas pabota no teme "3aKOHbI
58 cOoXpaHeHUs. MexaHnuecKue KoJeOaHus u
BOJIHBI"
59 DNeKTPOMarHuTHOE TOJIE. bubnmnoreka [IOK
ONEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
60 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
VYpok-konpepenuus "Hlkana
bu6nunoreka [IOK
61 3JIEKTPOMArHUTHBIX BOJH. Micnonb3oBanue

OJICKTPOMAardHuTHBIX BOJIH JJIA COTOBOM

https://m.edsoo.ru/ff0b2fe6
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CcBa3u"

Ypoxk-uccienopanue "M3yyeHue cBOMCTB

bu6mmoteka [IOK
62 ANEKTPOMArHUTHBIX BOJH C TOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TeNedoHa
63 Pemrenue 3a1a4 Ha ornpezieieHre YaCTOThI U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
64 DneKTpoMarHuTHasi Ipupo/ia CBeTa. bubmmoreka [JOK
CxopocTth cBeTa. BotHOBBIE CBOIICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hctounuku cBeta. [IpsmonuneitHoe
65 pacrnpoctpanenue cBera. 3arMenust CoiHIa U bubmorexa HOK
' https://m.edsoo.ru/ff0b3658
Jlynsl
3aKoH oTpa)keHus cBeTa. 3epkana. Pemenue
66 3a7a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHU buGnnorexa [IOK
p p https://m.edsoo.ru/ff0b38c4
CBeTa
67 [Ipenominenue cBeta. 3aKOH MPEIOMIICHUS bubnmoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
68 Hcnons30BaHMe MOJTHOTO BHYTPEHHETO bubmorexa [TOK
https://m.edsoo.ru/ffOb3c5c
OTpa)KE€HUsS B ONTUYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HccnenoBanue
69 3aBUCUMOCTH YTJIa IPEJIOMIIEHUS CBETOBOTO
Ty4a OT yIJia MaJeHus Ha TpaHuIle "BO3ayX-
cTekno""
Ypok-koupepennus "VMcnonap3oBanue
70 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnmnoreka [IOK
71 JInn3el. OnTHyeckast cuia JMH3bI 1

https://m.edsoo.ru/ff0b3f2c
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bub6mmoteka IIOK

72 [TocTpoenne n300pakeHHIA 3a
TPOCHIE HIODPAICHII B JHH5AX https://m.edsoo.ru/ff0b444a
JlaGopatopnas pabota "Onpexnenenue
73 box EHOFE aC(IJ)TOSIHI/IH u OﬂTI/I‘IGCKOﬁ CHJIBI bubmmorexa [IOK
Y pv " https://m.edsoo.ru/ff0b4206
COOMparOIIeH JTHH3BI
74 Ypok-koHpepenmus "Ontuyeckue JMH30BbIE bubmmoreka [IOK
puodops!" https://m.edsoo.ru/ff0c0a7e
75 I'na3 kak onTuyeckas cucrtema. 3peHue bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
76 Ypok-koupepenuus "ledexts 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B ciekTp. OMbITHI
77 Hrrotona. CnoxkeHne CrieKTpaabHbIX [IBETOB bubmmorexa [IOK
' p t ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus csera
Jlaboparopnas padota "OnbIThI 1O
78 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubmuoreka [JOK
BOCIPUSATHIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (GUIBTPHI"
VYpok-npaktukyM "BosHOBBIE CBOMCTBA
79 CBeTa: Tucnepcus, uHTepdepeHuus u
nudpakuus”
80 AMUHUCTpATUBHAS KOHTPOJIbHAS paboTa 3a
3 yeTBepTH
81 OmerTel Pezepdopaa u mmanerapHas MOJENb bubnuoteka [IOK
aToma https://m.edsoo.ru/ff0c12a8
82 IToctrynarsr bopa. Monens atoma bopa
83 Hcmyckanwue u MorioneHne cBeTa aTOMOM. bubnunoreka [IOK

KBantsl. JInHeiaTesie criekTpsl

https://m.edsoo.ru/ff0cl44c
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84 VYpok-npaktukym "HabntogeHue CrieKTpoB bubnnoreka [IOK
HCITyCKaHUs" https://m.edsoo.ru/ff0c1550

85 PaagmoaxTuBHOCTE U €€ BUIBI Bubmaorexa IOK

https://m.edso0.ru/ff0c1672

86 Crpoenue aromHoro sapa. Hykinonnas bubmmoreka [IOK
MOJIETIb https://m.edsoo.ru/ffOc18ac

87 PanuoakTtuBHbIe npeBpaiienus. M3oromnsl ﬁg{iﬁ?;ig:)ﬁ?}é Oclald

88 Pemenue 3amau mo teme: "PagnoakTUBHbBIC bubnuoreka [JOK
npesparnieHus" https://m.edsoo.ru/ffOclb4a

89 [lepuon nmonypacmana

90 Ypok-koH(pepenmus "PagunoakTuBHBIC bubnnoreka [IOK
W3IIy4E€HHS B IPUPOJE, MEAULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

o1 S nepHble peakuuu. 3aKOHbI COXPaHEHUSI bubnuorexa [LIOK
3apsiA0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

92 DHeprus CBsI3M aTOMHBIX siiep. CBsI3b MacChl bubnnoreka [IOK
Y DHEPTUU https://m.edsoo.ru/ffOcld7a

93 Pemrenue 3anau no treme "SAnepHsie peakuun"

94 Peaxiiuu cunTe3a U neneHus sSaep. bu6nmoteka [IOK
Ucrounuku 3neprun ConHia u 3B€371 https://m.edsoo.ru/ffOc1e88
VYpok-koHpepeHuus "SnepHas sHepreTuka.

95 JlencTBrsA paliOaKTUBHBIX U3Iy4YEHUN HA
JKUBBIE OpraHU3MBbI"

96 [TonroToBKa K UTOTOBOMY TECTHPOBAHHUIO bubamorexa [TOK

https://m.edsoo.ru/ff0c223e

97 Hrorosoe TectupoBanue

08 [ToBTOpenue, o6o0menue. JlaboparopHsie bubmmorexa [JOK

paboTsl 1o Kypcy "Bzaumopeiicteue Ten"

https://m.edsoo.ru/ff0c245a
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[ToBTOpenue, o600eHNE. Pemenne

bub6mmoteka [IOK

99 ACYETHBIX M KAUECTBEHHBIX 33/1a4 110 TEME
‘I‘) | https://m.edso0.ru/ff0c2572
TenoBsle mpoueccsl
[ToBTOpenue, o6o0menue. Pemenne
bub6mmoteka [IOK
100 pacyeTHBIX M KaU€CTBEHHBIX 3a71a4 110 TEME
" . https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX IBUTATEICH
[ToBTOpenue, o600eHNE. Pemenue
bu6mmoteka IIOK
101 pacyeTHBIX M KaU€CTBEHHBIX 3a1a4 110 TEME
" " https://m.edsoo.ru/ff0c2b30
KII/ snexTpoycTaHOBOK
102 [ToBTOpenue, o6o6menue. JlaboparopHsie bubnnoreka [IOK
paboTsl o Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
103 Brinmonnenue ynpakueHuii 6a30BOro ypoBHs
CII0)KHOCTH
BrimonHenue ynpaxxueHui 6a30BOro ypoBHS
104 CJIO)KHOCTH
Beinonnenue ynpaxHeHuit 6a30Boro ypoBHs
105 CII0)KHOCTH
Brinonnenue ynpakHeHuil 0a30BOro ypoBHsI
106 CII0)KHOCTH
Beinonnenue ynpaxHeHuit 6a30Boro ypoBHs
107 CII0)KHOCTH
BrinonHenue ynpakHeHuil 0a30BOro ypoBHsI
108 CII0)KHOCTH
Brinonnenue ynpaxsneHuit 6a30Boro ypoBHs
109 CII0)KHOCTH
110 BrinosiHeHUE ynpa>XHEHU CPETHETO YPOBHS

CJIIOXKHOCTH

111



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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BrinonHenue ynpaxxHeHUul CpeIHEr0 YpOBHS

CII0)KHOCTH

BrinonHenue ynpaxxHEeHU CPEAHEro ypoBHS
113 CJIO)KHOCTH

BrinonHenue ynpaxxHeHu CpeIHEro0 YPOBHS
114 CJI0)KHOCTH

BrinonHenue ynpaxxHeHU CpEeAHEro ypoBHS
115 CJIO)KHOCTH

BrinonHenue ynpaxxHeHu CpeHEr0 YPOBHS
116 CJI0KHOCTH

BoinonHenue ynpaxHeHUN CpeJHErO YPOBHS
117 CJIO)KHOCTH

BrinonHenue ynpaxxHeHu CpeHEr0 YPOBHS
118 CJI0KHOCTH

BoinonHenue ynpaxHeHUN CpeJHErO YPOBHS
119 CJIO)KHOCTH

BrInonHenue ynpaxHeHUN CPeTHETO YPOBHS
120 CJIOKHOCTH

BeinonHenue yrnpaxxHeHu CpeIHEro YpoBH
121 CJIO)KHOCTH

BrInonHenue ynpaxxHeHU CPeTHETO YPOBHS
122 CJIOKHOCTH

BeinonHenue yrnpaxxHeHUu CpeIHEro YpOBHS
123 CJIO)KHOCTH

BrinonHeHue yrpaxHEeHUN CPETHETO YPOBHS
124 CJIO)KHOCTH

BeinonHenue ynpaxxHeHUu CPeIHETr0 YPOBHS
125 CJIO)KHOCTH
126 BrinosiHeHUE ynpaXHEHU CPETHETO YPOBHS

CJIIOKHOCTH




BrinonHenue ynpaxxHeHUu CPeIHETr0 YPOBHS
127 CII0)KHOCTH 1
BrinonHenue ynpaxxHEeHU CPEAHEro ypoBHS
128 CJIOKHOCTH 1
BrinonHenue ynpaxxHeHu CpeIHEro0 YPOBHS
129 CJI0)KHOCTH 1
BrinonHenue ynpaxxHeHU CpEeAHEro ypoBHS
130 CJIOKHOCTH 1
BrinonHenue ynpaxxHeHu CpeHEr0 YPOBHS
131 CJI0KHOCTH 1
132 BrinosnHeHne ynpaxHeHUN IOBEILIEHHOTO 1
YPOBHS CIIO)KHOCTH
BeinonHenue ynpaxxHeHUH OBEIIEHHOTO
133 YPOBHS CII0)KHOCTH 1
BrinosHenue ynpaxHeHUH OBEILIEHHOTO
134 YPOBHSI CIIOKHOCTH 1
BelnonHenune ynpaxxHeHUH NOBEIIEHHOTO
135 YPOBHS CIIO’KHOCTH 1
BelnonHenue yrnpaxxHeHUN OBELICHHOTO
136 YPOBHSI CIIOKHOCTH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 27







IMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIACC

Kon
NMpOBeEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

11

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUSA

1.2

pas3imuaTth ABJICHHUA IIO OIIMCAHHUIO HMX XapPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)I/ISI/I‘IGCKOG SABJICHUC

13

pacro3HaBaTh IPOSIBIIEHHME M3YyYEHHBIX (U3MUYECKUX SIBICHUH B
OKpPY)KaIOIllEM MHpE, B TOM 4HCle (U3NYECKUE SBJICHUS B MPHUPOAE,
IIPU 3TOM MEPEBOAUThH MPAKTUYECKYIO 33auy B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SIBJICHUN

14

ONMCHIBATh H3YyYEHHBIE CBOWCTBA Tel U (DU3MYECKHE SIBJICHUS,
UCHONb3ys (DU3MYECKHE BEJIWYMHBI, NPU ONUCAHUM TMPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJB3YEMBIX BEIMYMH, WX
0003Ha4YeHUSI U €AUHUIIBI (PU3UUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI,
CBSI3BIBAIOIIME  JIAaHHYIO  (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTH TIpaUKH  H3YYEHHBIX  3aBUCHMOCTEH

(bUBUYECKUX BEIMYMH

15

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/ISI/I‘ICCKI/IC SABJICHHUA U IPOLCCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa MW 3alIMdcChIBaTb €ro  MarcMaTH4dcCKoOC

BBIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEl, B TOM
4yucllie MU B KOHTEKCTE CUTyallUd HPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh TNPUUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 Jjormyeckux ImaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBA (QU3NYECKUX SBJICHUN, PU3NUECKUX 3aKOHA WITU

3aKOHOMCPHOCTHU

1.7

pemars pacu€THble 3a1auu B 1 — 2 neicTBUsI, UCTIONIB3YS 3aKOHBI U




(dhopMy1ibl, cBs3bIBaIONIME (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHaJIN3a
YCIIOBHSI 3a7laud  3alUChIBaTh KpaTKOE YCIOBUE, IOJICTABIIATH
¢busnyeckre BEIUYUHBI B POPMYJIbI M IPOBOJUTH PAcUEThl, HAXOAUTH
CIPaBOYHBIE JIaHHBIC, HEOOXOIUMBIC JJIsS PEIICHUs 33]a4, OIICHUBATh

PEAUTUCTUIHOCTD MOTYICHHON (PU3NICCKON BEIIMIMHBI

18

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPH I[OMOIIU
(bu3MYeCKUX METOAOB, B OMNHCAHUU HCCIECIOBAHMS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumore3y),  paznuyath U
UHTEPIPETUPOBATh MOJNYyYEHHBIH pe3yNbTaT, HAaXOAUTh OIIUOKU B

XO0J¢ OIIbITa, AC€JIaTh BBIBOABI 11O €T0 pE3yJibTaTaM

19

MPOBOJIUTH OMBITHI TIO0 HAOMIOJCHUIO (U3UYECKUX SBICHUH WU
¢buznueckux  CBOMCTB  Ten:  (QopMyIHpOBaTH  IMPOBEpsieMbIe
MPENAINOJIOKEHUs, coOMpaTb  YCTAHOBKY U3  MPEAJIOKEHHOIO

O60py,[[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U Q)OPMYJ'II/IpOBaTB BBIBOJBI

1.10

BBITIOJTHATH TPSIMbIE M3MEPEHUSI C MCIOJIb30BAaHHEM aHAJOTOBBIX U
nUGPOBBIX MPHUOOPOB, 3aIHCHIBATH TOKAa3aHUS MPHOOPOB C YUETOM

3aJIaHHOM aOCOMIOTHON MOrPEUTHOCTH U3MEPEHU

111

IPOBOJIUTh  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOW  (hu3HUYecKoi
BEJIMYUHBI OT JIPyroil C HCIOJIb30BAHUEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHWU YYE€OHOIrO HCCIEOBaHUS, COOUpATh
YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYS MPEIII0KEHHOMY IIJIaHy,
(GuKcUpoBaTh pPE3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE MTPEIJIOKEHHBIX TaOIUI] U TPapUKOB, A€TIaTh BBIBOIbI

10 pe3yJbTaTaM HUCCIIEOBaHUS

112

MNpOBOAUTE KOCBCHHBLIC H3MCPCHUA (I)I/I3I/ILICCKI/IX BCJIIMYHH, CJICAYA
Hpe[[HOX(eHHOﬁ HUHCTPYKIUU: TIPU BBINIOJIHCHUN HSMCpCHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHHUC HCKOMO1

BCIIMYUHBI

1.13

coOyoaTh MpaBUja TEXHUKH Oe30macHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3blBaTh MPUHIMMBI  JEHCTBUS OpUOOPOB W TEXHUUYECKUX
YCTPOMCTB, XapakTepu30BaTh MPUHLUIBI JEUCTBUS M3YyYEHHBIX
npuOOPOB M TEXHHUYECKHX YCTPOMCTB C IMOMOUIbI0 HMX ONHUCAHUS,
UCHOJNb3ys 3HAHUA O CBOMCTBaX (PU3MUYECKUX SABICHUH H

HeoOxouMBbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTL TpPUMEPHl (HAXOIUTh HHQPOPMAIUIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIB30BaHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HH Ui o0ecriedeHusi Oe30IacHOCTH TIpU  OOpalleHHH ¢
npubopamMy U TEXHUYECKUMHU yYCTPOICTBAMHU, COXPAaHEHHUS 310POBBS U

COOJIIOICHHSI HOPM HKOJIOTHYECKOTO MOBECHHS B OKPYXKAIOILEH cpere

1.16

OCYILECTBISITH OTOOP MCTOUYHUKOB MHboOpManuu B cetu MHTepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUM W NMYTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITE MH(POPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WM

MOJKET OBITH HEOO0CTOB CpHOﬁ

1.17

HCII0JIb30BATh npu BBITIIOJTHEHUH y4eOHBIX 3aJlaHui
HAyYHOTIOMYJISAPHYIO  JUTEpaTypy  (PU3UYECKOTO  COAEpIKAHMS,
CIpaBOYHbIE MaTepualbl, pecypcbl cetu MHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HHPOpPMALTUU

13 OJJHOM 3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

co3l1aBaTh COOCTBEHHbIE KPAaTKUE MMCHMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(pOpMauu (HU3NIECKOrO
COJIep’KaHus, B TOM 4Mciie MyOJUYHO JieJaTh KpaTKue COOOIIEHMS O
pe3yabTaTax NPOEKTOB WIM Y4eOHBIX MCCIEOBAaHUN, HpU 3TOM
IPAMOTHO MCIOJIb30BaTh M3Y4YECHHBIM IOHATHWHBINA anmapar Kypca

(u3HKH, COMPOBOKIATh BHICTYIUIEHHE TIPE3eHTaluen

1.19

IIPY BBINIOJHEHUH YYE€OHBIX NMPOEKTOB U MCCIEAOBAHUN pacHpesesTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJIEHHBIMHU 3a/1a4aMH,
CIIEIUTHh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBUM, aJeKBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JEATENBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHUE

OKPYKAFOITIX

8 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

11

HUCIIOJB30BAaTh IIOHATHUA

1.2

pas3iiniaTth SABJICHUSA IO OMNHUCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBICHUE

13

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpE, B TOM 4HuCie (PU3UYECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33/1ayy B y4EOHYIO, BBLACTSTDH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUMA

14

OIMCHIBATh HM3y4YCHHBIC CBOMCTBA Tel M (U3MYECKHE SBICHHUS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, TPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIOJIB3YyEeMBIX  BEIUYHH,
0003HAYCHHS M €AUHUIIBI (PU3NYECKUX BEITHMYUH, HAXOJUTH (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTHMHU
BEIMYMHAMHU, CTPOMTHh TpauKu  HM3YyYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITUINH

15

XapaKTCprU30BaTb CBOICTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBLI, IIpU OSTOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa M  3allMChIBAThb €ro MAaTrCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATh (YU3NYECKHE MPOIECChl U CBOIMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMd TPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE U3 1
— 2 JOTMYECKHX IIaroB ¢ MOMOMIbI0 1 — 2 W3ydeHHBIX CBOWCTBA

(I)I/I3I/ILIGCKI/IX SIBJ'ICHI/If/’I, (l)I/I3I/I"IeCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3a7aud B 2 — 3 NENCTBUSI, UCIIONb3YS 3aKOHBI U
(hopmynel, CBsA3BIBatONME (PU3NUECKHE BETUYMHBL: HA OCHOBE aHATU3a
YCIIOBHSI 33/1a4¥l 3alIUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK
JMaHHBIX JJI pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHbI U (HOPMYIIBI,
HeoOXomuMBbIe ISl €€ pEelIeHUs, MPOBOJUTH PAacYEThl U CPaBHHUBATH
MOJyYEeHHOE 3HA4YeHHE (U3NYECKONW BEIUYMHBI C HM3BECTHBIMU

JaHHbIMH

18

pacrio3HaBaTb Hp06HCMBI, KOTOPLIC MOXHO PpCHINTH IIPpHU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOHOB, UCIIOJIB3YA OIMMMCAHUEC UCCIICAOBAaHNA, BBIACIIATH
MMPpOBEPACMOC IIPCATIOIOKCHUEC, OUCHHUBATL IMPABUIIBHOCTL IIOPSAJKa

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BHIBOABI

1.9

IPOBOANTH OIBITHI 1O HAONIOACHUIO (U3UYECKUX SBICHUH HIH
¢u3uueckux  CBOMCTB  Tem:  (opMyIMpOBaTh  NPOBEpSEMbIC

MPEaNoIOKEeHHs, coOupaTh  yCTaHOBKY M3  MPENI0KEHHOTO




000py/I0BaHusl, OMUCKIBATH X0/l OMbITa U (OPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATL NPSAMbIE U3MEPEHHUsS C MCIOJb30BAHUEM aHAJIOrOBBIX
npuOOPOB M TATYUKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YJIbTATHI

M3MEPECHUH ¢ y9€TOM 3aJJaHHOM a0COTIOTHOM MOTPEITHOCTH

111

MPOBOJIUTh  KMCCJICIOBAHWE  3aBHCUMOCTH  OJHOW  (DU3HYECKOH
BEJIMYUHBI OT JIPYTOH C WCIOJB30BAHUEM TMPSIMBIX H3MEPECHUH:
IUIAHUPOBATh HUCCIICIOBAHWE, COOMPATh YCTAHOBKY W BBINIOJHSTH
WU3MEpeHUs, cJenys MpeUIOKEHHOMY  IUIaHy, (DUKCHPOBAaTh
pe3yNIbTaThl TOMYYEHHOW 3aBUCUMOCTH B BHJIE TAONHIl U TpadHKOB,

ACJIaTh BBIBOJLI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

112

MPOBOJIUTh  KOCBEHHBIE  M3MEpPEHHS  (U3NYECKUX  BEIUYMH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clenys NpeUIOKEHHOW MHCTPYKLIMHM, M BBIUUCIATH 3HA4YEHUE

BCIIMYUHBI

1.13

CO6.]'IIOI[8.TB InpaBujia TCXHUKHU 0e30MmacHOCTH Ipu pa60Te C

71a00paTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YUYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHUSA O CBOWCTBAaX (U3NYECKUX SBJIEHUH U HEOOXOIUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb IMPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIIBHBIC
HpI/I60pI)I o ¢x€MaM MU CXEMAaTU4YHbIM PUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPUYICCKUX LIEIeil C IOCIeNOBaTEbHBIM U napaJuijiCJIbHbIM
COCIMHECHUEM 9JICMCHTOB, pasinvas YCIOBHEIC 0003HaYCHUS

3JIEMEHTOB JJIEKTPUUYECKUX LETIEN

1.16

NPUBOAUTH TNpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpUMepax)
MPaKTUYECKOTO MCIOIb30BaHUs (PU3MUECKUX 3HAHUN B MMOBCEIHEBHOMN
KHU3HM Juid  o0ecriedeHusi O€30HacHOCTH MpH  OoOpalleHuH ¢
npuOOpaMy U TEXHUYECKUMHU YCTPONHCTBAMHU, COXPAHEHUS 3/10POBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOI'0 NOBCACHUA B Opr)KaIOH_ICﬁ cpeac

1.17

OCYILIECTBIATH MOUCK HHPOpPMAINK (HU3HUECKOTO COAECPKAHUS B CETU
HHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W IYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX HMCTOYHHKOB BBIACIATh WH(POPMALMIO, KOTOpas

SBJISIETCS] IPOTUBOPEUNBOM HIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCITIOJIb30BaTh TNPH  BBIOJHEHWH YYEOHBIX 3aJaHuil  HAy4yHO-




MOMYJISIPHYIO JIUTEpaTypy (pU3Mdeckoro cojaepixaHus, CIpPaBOYHBIE
Marepuaibl, pecypcbl ceth  MHTepHeT; BiaaeTb NOpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusa UHDOpPMALMKU U3 OTHOU

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHE YCTHBIC COOOIICHMS,
000011asi MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3NYECKOTO
COJIEp’KaHusl, B TOM 4YHUCJIEC NyOIMYHO TMPEACTABISATh PE3YyIbTAThI
MPOCKTHON WJIM HCCIEAOBATEIbCKOW JIEATEILHOCTH, TPU OTOM
IPAMOTHO MHCIIOJb30BaTh M3Y4YCHHBIM IOHATUWMHBINA amnmapar Kypca

(bU3MKH, COMPOBOXKIATH BBICTYIIJICHHUE TIPE3CHTAIINEH

1.20

MIPU BBITIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (HU3HUECKUX
MIPOLIECCOB pacCHpesesITh 00S3aHHOCTH B I'pyIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU  33Ja4aMM, CJIEAUTh 3@ BBINOJHEHUEM IUIaHa
JEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIAQJ] B JESATENbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  TPOSIBISAA  T'OTOBHOCTH

paspeniatb KOHPIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCII0JIb30BATh NU3YYCHHBIC ITOHATHA

1.2

pas3jiniaTth SABJICHUA IO OMNHUCAHWUIO UX XapAKTCPHBIX CBOIMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAaHHOC (I)I/I3I/I‘-ICCKOC SABJICHUC

13

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 331auy B y4eOHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) PUINUYECKUX SBJICHUN

14

ONMCHIBATh HW3YyYEHHBIE CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, NPU ONUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEeMBIX  BEIUYMH,
0003HAYCHHS U €IUHUILIBI (PU3UUECKUX BEIMYHH, HAXOIUTH (POPMYJIBI,

CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYUMHY C JPYTUMHU




BEeIMYMHAMH,  CTPOUTh  TIpadUKU  U3YyYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/I‘I€CKI/IX BCIIMYMH

15

XapaKTCPU30BaTh CBOMCTBA TCII, (1)PI31/I‘-I€CKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIb3YA H3Y4YCHHBIC 3aKOHBI, IIPpU O3TOM [JdaBaTb CJIOBECCHYIO
q)OpMYJII/IPOBKy 3aKOHa MW 3alucChiBaTb €ro MaT€MaTH4YCCKOC

BbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIIECCHl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IIPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUYUHHO-CIIEAICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHMX IIaroB C MOMOUbl0 2 — 3 U3YyYEHHBIX CBOWCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbIC 3aJaud (ONMUpAIOIIMECs Ha CHCTeMy H3 2 — 3
YpaBHEHMI), HCHOJb3ys 3aKOHbl U  (OPMYINbI, CBSA3bIBAIOIINE
¢usnueckue BEJMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3334l
3allMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME  WIIU
M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE
JUIsL pEUICHMs], IPOBOAUTH Pacu€Tbl U OLICHMBATh PEATMCTUYHOCTH

MOJIYUYCHHOT'O 3HAYCHU (I)I/I3I/I“IeCKOI\/’I BCIIMYHHBI

1.8

pacnio3HaBaTb HpO6JIeMBI, KOTOPBIC MOXHO PpCHINThL IIPpU IMOMOIIN
(1)I/ISI/ILICCKI/IX MCTOHOB, UCIIOJIB3YA OIMMUCAHUC UCCIICAOBAaHNs, BBIACIIATD
IpoOBEPACMOC NPCAIIOJIOKCHUE, OLUCHHUBATH IPAaBUIILHOCTL IIOPSAJAKa
MMpOBCACHUA HUCCIICAOBAHUA, ACJIATh BBIBOJAbI, HWHTCPIPCTUPOBATH

PE3YIIbTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB

19

MPOBOJIUTH OTBITHI 1O HAOMIONCHUIO (PU3WYECKUX SBICHUN WIH
(bu3MYECKUX CBOWCTB TEJ: CaMOCTOSITENIBHO COOMpPAaTh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BBIBObI

1.10

MPOBOAUTh TMPU HEOOXOIMMOCTH CEpUI0 TPSMBIX H3MEpEHUH,
OmpesieNisisi CcpelHee 3HaueHue Hu3MepseMoil BenuuuHbl ((okycHOe
paccTositHue coOuparomei JHH3bI), 000CHOBBIBATH BBIOOp CHOCO0A

U3MepeHus (M3MEpUTENIBHOTO prudopa)

111

MPOBOJIUTh HCCIEOBaHME 3aBUCUMOCTEH (DU3MYECKMX BEITUYUH C
HCIIOJIb30BAHUEM MPSMBIX M3MEPEHHU: IUIAHUPOBATh MCCIENOBAHUE,
CaMOCTOSITENIFHO COOMpPAaTh YCTAHOBKY, (UKCHUPOBATh PpE3yIbTaThl

HOHy‘ICHHOfI 3aBHUCHUMOCTH (bHSI/It‘IeCKI/IX BCJIIMYMH B BHJAC Ta6J'II/IHI/I




rpaduKoB, AeIaTh BBIBOBI IO PE3yJbTaTaM UCCIIEIOBAHUS

112

IPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH M3MEPEHUs, CIenys NPEIIOKEHHOW WHCTPYKIINH,
BBIYMCIIATh 3HAYCHUE BEIMYMHBI U AHAJIU3UPOBATH IIOJIyYECHHBIE

PE3yNbTaThI ¢ YYETOM 3aJaHHOU OTPEITHOCTH U3MEPEHHI

1.13

CO6.]'IIOI[8,TI) ImpaBujia TEXHUKH Oe3omacHOCTH Ipu pa60Te C

1a00paTOpHBIM 000PYIOBaHUEM

1.14

pas3iindyaTb OCHOBHBIC IIPHU3HAKHW H3YYCHHBIX (bI/ISI/I‘IeCKI/IX MO,I[GJ'ICI\/'IZ
MaTCeprajibHad TOYKa, a0COJIFOTHO TBép,I[OG TCIIO, TOYCYHBIM MCTOYHUK
CBCTAa, JIy4, TOHKad JIMH34, IJIaHCTapHad MOJCJIb aTOMa, HYKJIIOHHAas

MOJCJIb aTOMHOI'O d4pa

1.15

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS HM3YyYEHHBIX MIPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONHUCAHUA, HCIOJb3YA
3HaHUS O CBOWCTBAaX (PU3WYCCKUX SBICHUH W HEOOXOIUMBIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

HCIIONB30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YyUYECHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHIEHUH Yy4eOHO-IIPAKTHYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOECHUS N300paKeHUN B MJIOCKOM

3epkaie 1 coduparomieil TmH3e

1.17

MPUBOJIUTH TpUMEphl (HAXOAUTH HWHGOPMAIMIO O TMPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHUs (U3UUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM I OOecredeHus: Oe30MacHOCTH TpU  OOpalieHuu C
npudopaMu U TEXHHUECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3I0POBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOI'0 NOBCACHUSA B Opr)KaIOIJ_Ieﬁ cpeac

1.18

OCYIIECTBIATH MOUCK HHPOpMAIHH (HU3HMUECKOTO COACPKAHUS B CETU
HNutepuer, caMocTosTenbHO (GOPMYIUPYS TOHMCKOBBIM  3ampoc,
HAXOOUTh  IIyTH  ONPEIEICHHUS  JIOCTOBEPHOCTH  IOJYYEHHOU
nHpOpMalUd HAa OCHOBE HMMEIOIINUXCS 3HAHWUW M JOMOJHUTEIHHBIX

HCTOYHHKOB

1.19

UCTOJb30BaTh MPU  BBINOJHEHUH YYEOHBIX 3aJaHUi  Hay4yHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COJEp:KaHus, CIPaBOYHBIC
MaTepuainsl, pecypcbl ceth  VHTepHeT; BiIaieTh  NpUEMaMU

KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust MHOOPMAIIMH U3 OIHOM




3HAKOBOM CUCTEMBI B JPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBe WHGPOpPMAIUU W3 HECKOJIBKHX WMCTOYHHKOB (PU3UIECKOTrO
coJiep>KaHusl, MyOJIMYHO MPECTABIATh PE3yIbTaThl MPOEKTHOW WM
UCCIICIOBATENIbCKOW  AEATENbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh W3YYCHHBIN MOHITUIMHBIN anmapaT U3y4aeMoro pasjaesia
(GU3MKM W COMPOBOXIATh BBICTYIUIEHHE TNpEe3eHTalued ¢ yd4éroMm

0Cc00EHHOCTEH ayTUTOPUU CBEPCTHUKOB

121

MIPY BBIMIOJIHEHUU Y4EOHBIX MPOEKTOB W HMCCIEAOBAHUN (HU3HUECKUX
MIPOLIECCOB pacHpelleNsITh 0053aHHOCTU B I'pYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU  3aJa4aMM, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCATENBHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  NPOSIBISAL  T'OTOBHOCTH

paspemiatb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pasneJa

Kon
JIEMEHTA

IIpoBepsiemble 31eMeHTHI COEPKAHMS

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIIEIO MHPA

11

Ouzuka — Hayka O TMpupoje. SIBIEHHS NPUPOBIL.
Ousnyeckue  SABICHHUS: MEXaHHYECKHE,  TEIUIOBBIE,

QJICKTPHUYCCKUC, MAHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ousnyeckne  BenWYMHBL  V3MepeHune — U3MUECKHUX
BennunH.  Pusmueckue  npudopsl.  [lorpemHocts

n3MepeHuil. MexayHapoaHas CucTeMa eQuHHUIL

1.3

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHUA: Ha6J'IIO)IeHI/IC,
MOCTAHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKCHHUC THIIOTC3,
OKCIICPUMCHT 110 IIPOBEPKC  THIIOTE3, 00BsICHEHHE

HAO0JJaEMOTO SIBJICHUS

14

Omnucanue (I)I/I3I/I"ICCKI/IX SIBIICHUH C IOMOILBIO MOJETIEH

15

[IpakTuyeckue paboThI:

N3mepenue paccTosHUM.

W3mepenune o0bEMa KUAKOCTH U TBEPAOTO

Tena.

Omnpenenenue pazMepoB MajbIX TEIL.

N3mepenue TEMIIEPATypbl IIPU  IOMOILHU

XKUJKOCTHOTO TEPMOMETpPA M JaTYMKA TEMIEPATYPHI

ITEPBOHAYAJIbHBIE CBEJAEHMSA O CTPOEHMU BEILIECTBA

2.1

CTpOCHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX
pa3sMEpHI. OHBITBI, JOKa3bIBarOIMe AUCKPETHOC

CTPOCHHUC BCIICCTBA

2.2

I[BI/I)KCHI/IC HacCTuIl BCIICCTBA. CBs3b
CKOpOCTH JABHXXCHU S HacTHI[ C TeMnepaTypoﬁ .

BbpoynoBckoe nBmwxkenue, muddysus

2.3

B3anmopeicTBre yacTUI] BEWIECTBA: TPUTSKEHUE U

OTTAJIKUBAaHUC
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ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B,
KUIKOCTEH ©  TBEPABIX  (KPUCTALIMYECKUX)  TEI.
B3anmocCBA3p MEXy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHO-MOJICKYJISPHBIM

CTPOECHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHHM BOJIBI

2.6

[IpakTuyeckue paboTHI:

Onenka nuaMeTpa aToMa METOAOM PAJIOB (C
ucrnolib30BanueM ¢Gotorpaduii).

OnbIThI N0  HAOJNIOACHUIO  TEIJIOBOTO
pacuIpeHust ra3os.

OnbITl 1O OOHAPYKEHHIO JIEHCTBHS CHII

MOJICKYJIPHOT'O HIPUTKCHUS

JIBIDKEHUME U B3AMMO/IEMCTBUE TEJI

31 Mexanunueckoe JBY)KEHUE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JIBUKECHHE
CKopocTb. Cpenusis CKOpOCTh npu
3.2 HEpPaBHOMEPHOM JIBW)KEHUHU. Pacuér myTu U BpeMeHu
JBYKEHUS
SIBnenune mHepuuM. 3aKOH HMHepHUMM. B3aumopelicTeue
3.3 TeJ KaK IPUYMHA W3MEHEHUs CKOPOCTU JIBM)KEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tella
34 [InotHocTh BemiecTBa. CBS3b IIOTHOCTH C
' KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEIlleCTBa
3.5 Cuna Kak XapakTepHUCTHUKa B3aUMOJEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuisl c
' IIOMOLIBIO JUHAMOMETPA
37 SBnenue TaroreHus U cwia Tspkectu. Cuia
' TSKECTHU Ha JIpyrux IutaHerax. Bec tena. HeBecomocts
38 Cuna tpeHusa. TpeHHME CKOJBXEHMSI M TPEHUE IOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 CnoxxeHue cuil, HamnpaBiICHHBIX IO OJHOMI
' npsmoil. PaBHoaelcTByomas cui
3.10 [IpakTuyeckue paboThI:




OnpeneneHre CKOPOCTH PaBHOMEPHOTO  ABM)KEHHUS
(mapuka B OKMJAKOCTH, MOJEIH  DJIEKTPUUYECKOTO
aBToMoOmIIA u Tak janee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIb)KEHHS Opycka WIM IIapukKa TIo
HaKJIOHHOM  IuiockocTH. OrmpeneneHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCHUMOCTh pacTsbKeHUs (IedopMaiuu) IpyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITHI,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXKEHUSI OT Beca Teja U

XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

®dusnyueckue IBICHUS B IPUPOJIC: TPUMEPHI TBUKEHHUS C
3.11 Pa3TUYHBIMU CKOPOCTSIMH B KMUBOW U HEXXHBOW MPUPO/IE,

JIEMCTBUE CUIIBI TPEHMS B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoiicTBa: JMHAMOMETP, NOAIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN U TA30B

41 Hapnenne T1BEpHoro Tena. CrocoObl yMEHBUICHHS H

YBCIIMUYCHUA OaBJICHUA

42 JlaBneHue ra3a. 3aBUCMMOCTb JIaBJI€HUs ra3a oT 00bEMa,
TeMIIepaTypbl

43 [lepenaua naBneHus TBEPABIMHU TEIIAMH, KUJIKOCTIMU U

razamu. 3akoH Ilackans. [IneBMaTndyeckue MalMHbL

3aBUCUMOCTh ~ JaBIEHHSI JKUAKOCTH OT  TIyOUHBI.
4.4 IMuapocraTuyeckuii mapagokc. CooOmaronmecs: CoCy/apbl.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MbI

AtMmocdepa 3emnn u atmochepHoe naBienue. [IpudanHbl
45 CYyIIIECTBOBAHUS BO3AYIIHON 000m0uku 3emu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT

BBICOTHEI HAA YPOBHEM MOPA

46 W3mepenue atmocdepHoro pasneHus. IIpubopsr mms
n3MepeHust aTMOC(EepHOro AaBICHUS

JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) Cuia.  3aKoH

Apxumena

4.8 [InaBanue Ten. Bo3gyxomnaBanue
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[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa MOrpyKEHHOM B IKUAKOCTb 4YacTH Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TEI0,  MNOrpyxéHHoe B  kujakoctb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECHCTBYIOIIECH
Ha TeJ0 B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLECH
CWJIBI, JIEHCTBYIOIIEH Ha TeNO B JKUIKOCTH, OT 00bEMa
MOrPYKEHHON B JKUJKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoncrpynpoBanue apeoMerpa WU
KOHCTPYUPOBAHUE  JIOJKM W ONpeaereHue €€

TPy30NI0ABEMHOCTH

4.10

duznyeckue SABJICHUA B IIpHUPOAC: BJIIMAHHC
aTMOC(bepHoro JaBJICHU Ha JKUBOM OpraHu3M, IJIaBaHHUEC

pBIO

411

TexHuueckue ycTpOHCTBa: COOOLIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMeTp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOH HAacCoC,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT'UA

5.1 Mexanuueckas padorta
5.2 Mexanndeckast MOIITHOCTh
53 [IpocThle  MexaHM3MBI:  pblYar, OJOK, HaKJIOHHAs
' IJI0CKOCTh. [IpaBuiio paBHOBeCHs pbluara
54 [IpumeHeHne mpaBuiia paBHOBECHS pbIdara K 070Ky
«30710TO€  TPaBUIIO»  MEXaHHUKH. Koadpdunuent
55 IIOJIE3HOTO EHCTBUA MEXAHNU3MOB. [Tpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [TorenmmanpHas HEPrun Tea, NOAHATOr0 Hal 3eMIEN
5.7 Kunernueckas sneprust
5g [TostHass mMexaHW4YecKas dHEpPrus. 3aKOH H3MCHEHHS M
' COXPaHEHUS MEXaHUYECKOW YHEPTUN
5.9 [IpakTrueckue pabOTHI:




Onpenencuue paboThl CHJIBI TPEHUs Ipu
PaBHOMCPHOM JBWIKCHUM TCJIa II0 I‘OpHSOHT&JIBHOfI
OBepXHOCTU.  MccnenoBanue  ycioBHH — PAaBHOBECHS
ppuara. HMsmepenne KIIJI HakIOHHOW IIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUS] MEXaHUYECKOW SHEPTHUH

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BeKa
TexHu4yeckue YCTpOMCTBa: pblUar, TMOJABMKHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKIIOHHAS MJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KVIACC
Kon Koxa
IIpoBepsiemble 3J1IeMEHTBHI CO/IePKAHUSA
pasnea 3JleMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHUS  MOJIEKYJISIPHO-KNHETUYECKON
61 TEOpUU CTPOEHMsI BelecTBa. Macca U pa3Mepsl
' MoJsiekyn.  OmbITbl, MOATBEP)KAAIOIIME  OCHOBHbBIE
MIOJIO’KEHUSL MOJIEKYJIIPHOKMHETUUECKOM TEOPUH
Mopaenu  TBEpHOro,  KUAKOTO M Ta3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucraminueckue u amopQHble
Tena
OO0BsicHeHHE CBOWCTB Ta30B, KUIKOCTEH U TBEPABIX TEI
0 6.3 Ha OCHOBE TIIOJIOKCHUH MOJIEKYISIPHOKHHETUIECKON
TEOpPHUH
6.4 CmauyuBaHue U KaWUISIPHBIE SBJICHUS
6.5 TemioBoe paclIupeHNe U CKaTHE
56 Temmneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO
' TEIJIOBOT'O IBHKEHUS YaCTHII
67 Bryrtpennsis sueprus. CriocoObl N3MEHEHHUsT BHYTPEHHEH
' SHEPruM: TeIIonepeiaya u COBEpIICHHE Pa0OThI
6.8 Bunel Teronepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS,




U3Ty4YeHUe

KomngectBo TCIIIIOTHI. Y,I[CJ'II)Haﬂ TEIIOEMKOCTD

6.9
BEIIIECTBA
TermnmooOMeH U TemIOBOE paBHOBECHE. Y paBHEHHUE
6.10
TEIUIOBOTO OanaHca
611 [1naBrieHue u oTBepJeBaHUE KPUCTAJUIMUECKUX BEIIECTB.
' VY aenpHas TEIIOTA MIaBIICHUS
[TapooOpa3zoBanne u  KoHAeHcauus. Vcnapenue.
6.12 Kunenne. VYnapenbHas  Temiora mnapooOpa3oBaHUs.
' 3aBHCUMOCTh TEMIIEPATypPbl KUTIEHHUSI OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOILIMBA. Y AelIbHAs TEeIIOTa CTOPaHUs
[Tpunuunel  paboTtel  TemoBbix  apurareneit  KITJI
6.15 TEIUIOBOTO JBHUTaTeis. TeraoBble JABUTaTeId W 3alluTa
OKpY’KaroIien cpeibl
3aKOH COXpaHEHUs U MPEBpAILEHHs SHEPTHH B TEIJIOBBIX
6.16
npolreccax
[TpakTueckue paboTHI:
OnbITh Mo OOHApYXEHUIO JeHCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKESHHUS.
OnbITHI MO  BBIPAIIMBAHUIO  KPHCTAJUIOB
ITOBAPEHHOM COJIM WM caxapa.
OnbIThI no  HaOMIONEHUIO  TEIUIOBOTO
617 pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue aBleHUs BO3AyXa B OaJIOHE HIMPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH JaBJICHUS
BO3JIyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIKICHUS.
IIpoBepka rumnoresbl JUHEWHOW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOU




TpyOKe OT TeMIEepaTyphl.

HaGnronenne m3MeHeHHs] BHYTPEHHEH SHEprHM Teja B
pe3yJbTare Terionepeaayt U padboThl BHEIIHUX CHIL.
HccnenoBaHue sBIEHUS TEIUIOOOMEHA IpH
CMEIIMBaHUU XOJIOAHOM U ropsyeil BOAbI.
OnpezneneHye KOJIMYECTBA  TEIIOTHL, OJIYYEHHOTO
BOJOM IpU TEMJOOOMEHE C HarpeThiM
METAJUINYECKUM LIUIINHIPOM.

Onpenenenue yaeabHOM TEMI0EMKOCTH BEILIECTBA.
HccnenoBanue npoiecca uCapeHus.

OnpeneneHrie OTHOCUTENBHON BIQKHOCTH BO3/1yXa.
OnpeneneHue ynenbHON TEMIOTHI MIaBICHUS

JbpJa.

6.18

@u3nyeckue ABJIEHUA B MPUPOJE: TMOBEPXHOCTHOE
HATSDKEHME W KalWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTAIJIBI B Tipupoje, u3inydenue CoiHIla, 3aMep3aHue
BOZI0EMOB, MOpPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa,

HUHCA, CHCTA.

6.19

TexHuueckue  ycTpoMcCTBa:  KalMWJULAPBI, MPUMEpPHI
MCIIOJIb30BaHUsl KPUCTAIUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpBI, TCUXPOMETpP, MapoBas TypOuHa,

JIBUraTelb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHMA

7.1 OnexkTpusanud Tei. J{Ba posia 31eKTpUUECKUX 3apsI0B
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kyrona

7.2 (3aBUCUMOCTD CUJIbI B3aUMOJICUCTBUS 3aPSKEHHBIX TEJ OT
BEJIMYUMHBI 3apsJI0B M PACCTOSHUS MEXY TE€JIaMH)

23 DnekTpuyeckoe nosie. HanpsEHHOCTh ANEKTPUIECKOTO

nosis. [IpuHIMI Cynepno3uIuu 3JIEKTPUUYECKUX MO




(Ha KAYECTBEHHOM yPOBHE)

Hocutenn »snexktpuyeckux 3apsiioB. DJIEMEHTAPHBIN

7.4 anexkTpuueckuit 3apsa. Ctpoenue atoma. [IpoBonHuKY 1
TDJICKTPUKU
7.5 3aKOH COXpaHEHHUS ANEKTPUIECKOTro 3apsiia
-6 ONeKTpu4ecKUid  TOK.  YCIIOBUSL  CYILECTBOBaHUS
' ANEKTPUUECKOT0 ToKa. ICTOYHUKH MTOCTOSIHHOTO TOKa
JlencTBust 3IIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUl TOK B
KUAKOCTSAX U razax
- g Onektpuyeckass 1enb. Cuna Toka.  DJIEKTPUUECKOE
' HanpsHKEHUE
29 ConpoTuBneHue MIPOBOJHUKA. VY nenbHoe
' COIMPOTUBIICHUE BEIIECTBA
7.10 3akoH Oma 151 yyacTka 1enu
[locnenoBarenbHOE ¥ MapalielbHOE  COCTMHEHUE
7.11
MTPOBOJHUKOB
PaGota u MOIIHOCTH JJIEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
213 ONeKTpuYecKue Lenu U MOTPEOUTENH 3JIEKTPHUUECKON
' sHepruu B ObITy. KOopoTkoe 3aMbIkanue
[TocrossHHbIE MarHuThHL. B3auMOIEHCTBHE MOCTOSTHHBIX
7.14
MarHuTOB
MaruutHoe mone. MarHutHoe moJjie 3eMIIM U €ro
7.15
3HAUCHHE I )KU3HHU Ha 3eMiie
216 OnbiT Dpcrena. MarHuTHOE MOJIE SJIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 3IeKTPOMAarHUTOB B TEXHUKE
JelicTBe MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM.
217 DJNeKTpOoABUTaTENNb MOCTOSHHOrO Toka. Mcmonb3oBaHue
' AJIEKTPOJBUIATENIE B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCHOpTE
7.18 Onbitel @apazned.  SBieHue  3IEKTPOMAarHUTHOM




uHaykiuu. [Ipasuno Jlenma

DIIeKTpOreHepaTop. CnocoOsl MOJTyYEHUS
7.19 AMEKTPUICCKOM SHEPTHUH. DNEKTPOCTAHITUN Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[TpakTrueckue pabOTHI;

OnbITHI 110 HAOJIOICHUIO JIEKTPU3AIMH TEJl UHAYKIIUCH

Y TIPU COITPUKOCHOBEHUHU.

HccnemoBanue JEHCTBHS  DIIGKTPUYECKOrO TIONS  HA

MIPOBOJTHUKH ¥ TUDJICKTPUKH.

COopka ® TpoBepKa pabOTHI AIICKTPUICCKOW IICIH

IMOCTOSHHOT'O TOKA.

H3mepenue u peryJupoBaHre CHIIbI TOKA.

W3mepenue u peryaupoBaHue HanpsHKeHUsI.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO Yepes3

PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA W HAIPSHKCHUS

Ha PE3UCTOPE.

OIMBITEL JIEMOHCTPHUPYIOIIINE 3aBHCUMOCTD

AIIEKTPUYECKOTO COMPOTUBIECHUS TMPOBOJHUKA OT €ro
7.20 JUTMHBIL, TIJIOIA/IN MOTIEPEYHOT0 CEUEHHUs U MaTepuana.

ITpoBepka mpaBUIa  CIOKEHUS  HANPSDKEHUH  TIpH
IIOCJIEIOBATENbHOM ~ COCJVUHEHUU JIBYX PE3UCTOPOB.
ITpoBepka mpaBuna [Uisl CUJIBI TOKA IIPHU MapauIEIIbHOM
COeIMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
AIIEKTPUYECKOTO  TOKAa, HAYIIETO 4Yepe3  Pe3UCTOop.
OnpeneneHrie  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BbI/IENIsIEMON Ha pe3uctope. McciaenoBanue 3aBUCMMOCTH
CWJIBI TOKA, UAYIIETO YEpPEe3 JIAMIIOUKY, OT HAIPSKEHUS
Ha Hel. Onpenenenue KIIJ[ narpesatens. MccnenoBanue
MarHMTHOTO B3aWMOJAEWUCTBUS IOCTOSHHBIX MAarHHUTOB.
W3y4yeHre MarHUTHOTO TIOJISl IOCTOSTHHBIX MarHUTOB MPH
uX oObemuHEeHWMM U pazaencHun. MccnemoBanue
JENCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITI:I, ACMOHCTPHUPYIOIINC 3aBUCHUMOCTDb CHUJIBI




BSaHMOHeﬁCTBHﬂ KaTyllKyM ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTYHIKEC. HSy‘ICHI/Ie

HeﬁCTBHH MAardvuTHOTO IIOJIA Ha IMPOBOAHHK C TOKOM.

Koncrpynposanue u A3y4EeHUE paboThI
3JIEKTPOJBUTATEIIS. Hsmepenue KITQ
IEKTPOABUTaTEIILHON YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIOWH:
HUCCICI0OBaHUC W3MEHEHMH 3HAYeHUS H HaIpaBJICHUA

WHIYKIIMOHHOI'O TOKa

7.21

dusnyeckue SBICHUS B TPHUPOJAC: DIECKTPUUECKHE
ABICHUS B  arMocdepe,  ANEKTPUUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TOJe 3eMJIH, Apeiid MONOCOoB,
POJIb MarHUTHOTO TIOJIS JIJISl )KU3HU Ha 3emiie, TOJIIPHOE

CHUAHHUC

7.22

TexHu4eckue yCTpPOMCTBA: JIIEKTPOCKOI, aAMIIEPMETP,
BOJIETMETp, PEOCTaT, CUETYUK AIICKTPUUECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHBIE  MPHOOPHI,  HarpeBaTebHBIC
AIIEKTPOIIPUOOPHI (mpumepsl), 3IEKTPUUYECKUE
NPEOXPAHUTENH, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENh

MOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [TpoBepsieMbIe 2IEMEHTHI COJICPIKAHHUS
paznena
MEXAHUWYECKUE SBJIEHU A
81 Mexanuueckoe JBMWKEHHE. MatepuanbHas — TOYKA.
. Cucrema otcuéra
8 8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOTO IBHKEHUS
8.3 PaBHOMEpHOE MPSAMOTMHEHHOE ABIKEHHIE
HepaBHOMEpHOE IIPAMOIIMHENHOE IBUKCHUE.
8.4 Cpennsis ¥  MrHOBEHHas  CKOPOCTh  Tela  TIpH

HCPAaBHOMCPHOM JABHKXCHHUU




VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE

8.5
JIBIDKEHHE
8.6 CBob6oanoe nagenue. OnbIThl [anues
PaBHOMepHOE nBMKEHHE N0 OKpYXHOCTH. [lepuon u
8.7 yactora oOpamenus. JluHeliHas u yriioBas
ckopoctu. LleHTpocTpeMuTeNbHOE yCKOpeHne
8.8 ITepserit 3akon HeroToHA
8.9 Bropoii 3akon HerotoHa
8.10 Tperuii 3akoH HproToHa
8.11 [TpuHIMIT CynIepnO3ULIHY CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
813 Cuna TpeHus: CHJIa TPEHUS CKOJbKCHHUS,
. CHJIa TPEHHUS TIOKOS, IpYTHe BUJIbI TPEHHS
8.14 H#HPar#H#Cuna  TSDKECTM W 3aKOH ~ BCEMHUPHOTO
' TATOTEHHA. Y CKOPEHUE CBOOOIHOTO Ma/ICHUS
8.15 JBwxkenue  mmaHer  Bokpyr  Comuua.  Ilepsas
' KOCMHYecKasi CKOpocTb. HeBecoMOCTh 1 meperpy3Ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOITIOTHO TBEPAOE
8.16
TeJo
8.17 PaBHOBecHe TBEPAOTO Tella ¢ 3aKPEIUIEHHON
. 0cblo BpateHuss. MoMeHT cuibl. LleHTp TshxecTH
8.18 Nmnynsc tena. MI3Menenne nMirynbca. MIMnyinbsce cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBMKEHIE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
8.2 PaGota cunm TskecTH, ympyroctd, TpeHus. CBs3b
' SHEPrUH U PabOTHI
893 [ToTreHumanbHass  dHeprus  Tena, IOAHATOrO  Haj
' MOBEPXHOCTHIO 3eMITH
8.24 [ToreHnnManbpHas SHEPTUS CKATON NPYKUHBI
825 Kunernueckas SHEPIHUs. Teopema 0
' KHMHETUYECKOW DHEPTUN
8.26 3aK0H COXpaHEHHS MEXaHHUYECKOW SHEPTUU




8.27

[TpakTrueckue pabOTHI;

OnpeneneHue cperHell CKOPOCTH CKOJIbKEHHUS Opycka
WIA JBW)KEHHUsS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OnpezneneHre yCKOpPEHUs Tela MpH PaBHOYCKOPEHHOM
JBYDKEHUU 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHHU IpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJbHOH CKOPOCTH.
[IpoBepka THIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HayaJbHOM CKOPOCTH IYTH OTHOCSITCS
KaK psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMajgbHOro pAasieHus. OmnpeneneHue
kodpduuuenTa TpeHHs CcKonbxkeHus. OrmnpeneneHue
KECTKOCTH mNpyxuHbl. OrmnpeneneHue padOThl  CUIIbI
TPEHUST TPU PABHOMEPHOM JBIDKEHHH Tela 110
rOpPU30HTANILHON mNoBepxHOCTU. OmnpeneneHue pabdoThI
CHUJIBI  YIOPYrocTM  IIpu  moabéMe  Ipys3a  C
UCTOJIb30BAHUEM  HEMOJBMKHOTO W IMOJBHYKHOTO

0JIOKOB

8.28

du3nuecKkue SIBICHUS B IpHUpoAC: IMPUIIUBEI U OTJIIUBEIL,
JABMOKCHHUC TIJIAHET ConaeyHol CUCTCMbI, PCAKTUBHOC

JABVKCHUC KMBBIX OPraHn3MOB

8.29

Texnuueckue YCTPOﬁCTBaI CIINAOMETD, JaTYHUKH

MMOJIOKCHUA, paCCTOAHUA U YCKOPCHUS, PAKCTBL

MEXAHUYECKHNE KOJIEBAHNA 1 BOJIHbI

KonebarenbHoe JABUKCHUC. OcHoBHBIC XapaKTCPpUCTUKU

. KoJIeOaHUH: IePHO/I, YaCTOTa, aMILTUTY 1A
9.2 MaremaTnueckuii 51 MIPYKUHHBIN MasTHUKH.
' [IpeBpateHue sHEPTrUuy NMpHU KoJiedaTeTbHOM JBUKEHUN
03 3aryxatomue KonebaHus. BbIHyX/IeHHBIE KojeOaHusl.
' Pe3onanc
Mexannuyeckue BoJHbL. CBONWCTBA MEXAaHUYECKUX BOJIH.
9.4 IIpononpHble M TIONEPEUHBbIE BOJIHBL. J{JMHA BOJHBI U

CKOpOCTh €€ pactpoCTpaHeHUsI. MexaHn4ecKrue BOJTHBI B




TBEPJIOM TeJIe, CEHCMUYECKUE BOTHBI

9.5 3ByK. ' poMKOCTB U BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 Wudpa3Byk u yabTpa3zByk
[TpakTuyeckue paboThI:
Onpenenenre 4acTOThl W Iepuoaa  KosieOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
Onpenenenue 4acToTbl M Hepuofa  KosieOaHUi
MPYKUHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH TiepuoAa  KojeOaHui

. MOJBEIMICHHOT0O K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH Tepuoia  KojeOaHui
NPY)KMHHOTO MasTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBHCHUMOCTH nepuoaa KojeOaHuit rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M JKECTKOCTH
NpyXUHBL M3Mepenne ycKopeHus: CBOOOIHOTO M ICHHS
®dusnueckue SBICHHUS B MPHPOJIE: BOCIPHITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSICCHUE, CEUCMHYECKUE BOJIHBI,
IyHAMH, 9XO

9.9 TexHuueckne yCTpOWCTBA: 9XOJOT, HCIIOJIb30BAHKE

YJIBTPa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'IeKTpOMaFHI/ITHOC ITOJIC. BJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [[Ikana 37€KTPOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupoga cBera. CKOpocTh cBeTa.

. BonHoBBIE CBOMCTBA CBETA

[TpakTuyeckue paboThI:

10.4 N3ydyeHre  CBOMCTB  DIEKTPOMAarHUTHBIX  BOJH  C
MOMOIIBI0 MOOWIJIBHOTO Tene(oHa
dusnyeckue SBICHHUS B TNPHpPoOJE: OHOIOTHUECKOe

10.5 neiicTBue BUMMOTO, yIABTPadUOIETOBOrO u
PEHTTEHOBCKOT0 U3J1y4eHHUN

106 TexHuueckue yCTpOUCTBA: UCIIOJIb30BaHUE

SJICKTPOMArdHUTHBIX BOJIH JJIA COTOBOH CBSI3H




11

CBETOBBIE ABJIEHUA

111

queBaﬂ MOJCJIb CBETA. Wcrounuku cBera

11.2

[IpsimonuHetHOE pacpoCTpaHeHue cBeTa

11.3

Otpakenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKeHUS

CBCTa

11.4

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKoH IIpEJIIOMJICHHUA  CBETA.

[TonHOE BHyTpeHHEE OTpa’KeHUE CBETa

115

JIunza. Xop tyyelt B TuH3e

11.6

Onrtuyeckast cHCTeMa (bOToaanapaTa, MHUKPOCKOIIAa H

TCIICCKOIIa

11.7

['ma3 kak onTudeckas cucTeMa. bim3opykocte u

JAIIbHO30PKOCTh

11.8

Paznoxxenue O6eoro ceera B CIICKTP. OnwiTel HeloTOHA.

Crnoxenune CIICKTPAJIbHBIX IIBETOB. III/ICHepCI/IH CBCTa

11.9

[TpakTueckue paboTHI:
Hccnenosanue 3aBHCUMOCTHU yria

OTpaXXCHUA CBETOBOI'O Jiy4a OT yrjia aacHus.

N3y4eHne xapakTepuCTUK n300pakeHus peiMeTa

B IIJIOCKOM 3€pKajic.

HccnenoBanue 3aBUCHMOCTH yria
IpPEJIOMIIEHUSI CBETOBOTO Jiyya OT YIJia MaJeHHus Ha
IpaHMIIE «BO3TYX — CTEKIION.

[Tonyuyenue M300pak€HU C  TOMOIIBIO
coOuparoIiei TMH3BL.

Onpenenenue (OKYCHOTO  PaccTOSIHUSL U
ONITUYECKOH CHIIBI COOMPAFOTIEH JTMH3BI.

OnBITEl 1O PAa3JIOKEHUIO OEoro CBeTa B CHEKTP.
OMBITEL 1O BOCIIPpHUATUIO IBETA IMPEIAMETOB

IIPU UX HAOJIO/IEHUN Yepe3 [[BETOBbIE (QUIIbTPHI

11.10

du3nueckue sSBJICHUSI B npupoac: 3aTMCHHUA COJ'IHI_[a )51
.HYHLI, OBC€Ta TCJI, OINTHYCCKHEC SABJIICHHUA B aTMOC(I)CpC

(uBeT Heba, pedpakuus, pagayra, MUPax)

11.11

TexHuueckue YCTpOWMCTBA: OUKH, TEPUCKOIIL,




doToanmnapar, ONTHIYECKHE CBETOBO/IBI

12

KBAHTOBBGIE ABJIEHWA
121 OnbiTel Pe3zepdopna u muaHerapHas MoJeNb aToMa.
' Mogens aToma bopa
129 Hcnyckanve W IOIVIOLIEHHE CBEeTa aroMoM. KBaHTBHI
' JIuHeityaTeie CIeKTPhI
12.3 PagnoaktuBHOCTH. Anb(ha, 6eTa- 1 TaMMa-u3TydeHUs
124 Crpoenne aromHoro sgpa. HykinoHHas  Moxenb
' aTOMHOTO siApa. M30Tomnsl
195 PannoaxtuBHble mnpeBpameHus. Ilepuon mnomypacnana
' ATOMHBIX AJIep
126 SnepHple peakuny. 3aKOHBI COXPAaHEHUS 3apsJ0BOIO U
' MacCOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX sijiep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ctouHuku sHepruu
. CoJHia u 3B83[
129 SlnepHas  sHepreruka.  JleHcTBHE — pagMOaKTUBHBIX
' U3ITy4eHUI Ha )KUBbIE OPTaHU3MBI
[TpakTueckue paboTHI:
HaOmtoneHue CIUIOMIHBIX M JIMHEWYAThIX CIIEKTPOB
1910 U3ITyYEeHHUS.
HccnenoBanue TPEKOB: U3MEPEHNUE DHEPIMM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepeHue panoakTUBHOTO (hoHa
@dusuyeckue SABIECHUS B IPUPOAE: ECTECTBEHHBIN
paZioaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE W3JIYyYEHUE NPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX HW3JIYYEHH HAa OpraHu3M
4eJloBeKa
1212 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

I/IHI[I/IBI/I,Z[ya.HBHIJﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKKM B  HAYYHOH  KapTHHE  MHUpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI0O3HABAEMOCTH SIBJICHUN MPUPOIBI, O POJIM 3KCIEPUMEHTa B
¢usuke, o cucremooOpasymomeid ponu (UMK B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHMKH U TEXHOJIOTUH, 00 SBOIIOIUH
(u3MYeCKUX 3HAHUH W WX POJIM B IEJIOCTHOH €CTCCTBCHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAAE POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE NPOLIECCOB OKPYKAFOIIETO

MHpa, pa3BUTHUC TEXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO W TIOJIE), O JABUKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTEPUU, 00 AaTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHUSl BellecTBa, O (U3NYECKOH CYIIHOCTH SBJIEHUI HPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, DJEKTPOMATHUTHBIX W KBAaHTOBHIX);
YMEHHUE pa3inyaTh sBJICHU 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUHN
B OKpYXalollleM MHpE, BBIIEISS MX CYLIECTBEHHBIE CBOMICTBa

(Tpu3HaAKN)

Bnanenue ocHOBaMM MNOHSATUHWHOIO ammapara ¥ CHUMBOJIUYECKOTO
s3bIKa (DU3UKH W HMCTOJB30BaHUE WX IS PEIICHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepHU30BaTh CBOWCTBA Tei, (U3UYECKUE SBICHHUS W

MPOLECChI, UCIIOJIb3YA (bYH,Z[aMCHTaJIBHBIC U SMIIUPUICCKUEC 3aKOHBL

YMeHue onuceBaTh HU3YYCHHBIC CBOMCTBA T€II U (I)I/I3I/I‘ICCKI/IC SIBJICHUA,

HCIIOJIb3YA (1)H31/I‘{CCKI/IC BCIIMYMHBI

Bnanenne ocHOBaMH METOJIOB HAydyHOTO TIO3HAHHUA C YYETOM
coOuroIeHHsT TIpaBUil 0€30MacHOro TpyJa: HaOMoJeHUE (PU3UUECKUX
SIBJICHUN:

YMEHHUE CaMOCTOATEIBHO COOMpaTh HKCHEPUMEHTANIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpylOBaHMS 110 MHCTPYKLIUH, ONHUCHIBATh XOJ
OTIBITA U 3aIMCHIBATH €TI0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUM (PU3NUECKUX BEJIMYMH:
yMEHHE IUIAHUPOBATh HM3MEPEHHUs, CAMOCTOATENFHO  COOHMpaTh
9KCIIEPUMEHTAIbHYIO ~ YCTaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HAUEHHUE BEJIMYMHBI M aHAIM3UPOBATH IOJYyYEHHBIE PE3YJIbTAThI C
y4€TOM 3a/1aHHON NOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUH;
IIPOBEICHUE  HECIOXKHBIX  JKCIEPUMEHTAIbHBIX  MCCIIEJOBaHUM;
CaMOCTOATENIFHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY H
IPOBOAUTh  MWCCIENOBAHME IO  HMHCTPYKLUUH,  IPEACTaBIATH
MIOJIyYE€HHbIE 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUZAE TAOIUL U
rpadMKOB, yYUTHIBATh TOTPELIHOCTH, A€IaTh BBIBOBI I10 pe3ysIbTaTaM

HCCIICAOBAaHUA

[loHnMaHWe  XapaKTepHBIX  CBOMCTB  (PH3MUYECKUX  MOJENeH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJCIH CTPOCHUS
ra3oB, JXHJIKOCTeH M TBEPHIBIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHAasi MOJEJIb aTOMHOTO $pa) U yYMEHHUE NPUMEHATb UX I

00BSACHEHUS (PU3NUECKHUX TTPOIECCOB

YMeHue oOBACHATH (U3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
yuclie M B KOHTEKCTE CHUTyallMl NpaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIIATh IPUUNHHO-CIIEACTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OIOPOI Ha N3YUEHHbIE CBOWCTBA (PU3HUECKUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MOICIIN

YMenne pemath pacu€rHple 3amaun (Ha 0aze 2 — 3 ypaBHEHHM),
UCIIONIb3YSl 3aKOHBI U (QOPMYJbl, CBSI3bIBAIOIIME (UINUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alUCHIBATh KPATKOE YCJIOBHE 3aj/layH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI M (HOPMYIIbI,
HeoOXomuMBbIe ISl €€ pellieHus], UCTIOIb30BaTh CIIPABOYHbBIC JaHHBIE,
IIPOBOAUTH paC'-IéTI)I U OLOCHUBATH PCATUCTHYHOCTHL MOJIYUYCHHOI'O
3HauUeHUs! (U3UUYECKON BEIMYMHBI, YMEHHE OMpPENesITh Pa3MEPHOCTh

(u3MUecKoil BETUYMHBI, [TOJIyY€HHOM NP pEIIeHNH 3a0a4l

YMeHHe XapakTepu30BaTh IPUHLUIIBI JEUCTBUS TEXHHUYECKHUX
YCTPOICTB, B TOM 4YHCJIE€ OBITOBBIX HPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 10 UX OIUCAHUIO, UCIIOJIb3Ys 3HAHUSA O

CBOMCTBax (U3MUECKUX SBJICHHH M HEoOXoauMmble (DHU3MUecKHe




3aKOHOMCPHOCTHU

10

YMeHHe HCHoNb30BaTh 3HAaHMA O (U3MYECKUX SBICHHAX B
MOBCEHEBHON KHM3HM sl obOecrieueHHst O€30MAaCHOCTH  TNPHU
oOpamieHMn ¢ OBITOBBIMH ~ NPHOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHECHUS 3JIOPOBbS U  COONIIOJICHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAloLled cpene; MOHUMAaHHUE
HEOOXOAMMOCTH NPUMEHEHHUS JOCTH)KEHUH (U3MKA U TEXHOJOTHH

AJId pallMOHAJIbBHOT'O IMPHUPOAO0IIOJIb30BAHUA

11

OneIT TIOWCKa, TPeoOpa3oBaHUs U TPEACTABICHUS WHPOPMAITUU
(U3HYECKOTO CONEpPKaHUS C WCIOJIb30BaHUEM WH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHMI; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
MOJIYICHHOW WH(POpPMAIMM HAa OCHOBE HWMCIONIUXCS 3HAHUH U
JOTIOJIHUTENBHBIX ~ MCTOYHMKOB;  YMEHHME  MCIOJb30BaThb  IpPHU
BBITIOJTHEHUM y4YEOHBIX 33JaHUH HAyYHO-TIONYJSIPHYIO JIUTEPATYPY
(bu3MUecKOoro coaepKaHusl, CIPaBOYHBbIE MaTepHallbl, PECYpChl CETH
WNureprner; BiageHwe 0a30BBIMH  HaBBIKAMH  TPe0Opa3oBaHUS
uHOpMallUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYyI0; YMEHUE
co3/1aBaTh COOCTBEHHbIE THUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I 13 HECKOJBKUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe  JBUWKeHHE. MarepuanbHas — Touka. (CucremMa  OTCUéTa.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHME. Cpenssis ckopocTs. PopMmyna ais
1.2 BBIUUCIICHUS CpeJlHel ckopocTu: v = S/t
PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAMHATBI TE€lNa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSAMOJIMHENHOTO IBHIKEHUS:
13 (1) =x,+vt
I'padyiku 3aBUCUMOCTH OT BPEMEHH Ui MPOSKUUU CKOPOCTH, MPOCKIIHU
[IEpEMEIEHUs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IPSAMOJIMHEHHOM
JBY>KEHUU
3aBUCHUMOCTh KOOPJIMHATBl Tejla OT BPEMEHHM B CiIydae pPaBHOYCKOPEHHOTO
MIPSMOJIMHEMHOTO IBU>KCHHUSL:
7
Sf)=vo, *f+ay* ;
2
@opMynbl Ui MPOECKLUUH IEPEMEIIEHUs, NMPOEKIHH CKOPOCTH W IPOEKIIHH
YCKOPEHUS TIPU PABHOYCKOPEHHOM IPSMOJINHENHOM JBUKCHUM:
#2
14 s, () =y, - t+a,- 5
U_\'('f] =y, T4, L,
a. (1) =canst,
Ul.‘fz - Ul.‘f2 =2HI.S'_T
I'padukn 3aBHCUMOCTH OT BpPEMEHM MJI MPOEKIUU YCKOPEHUS, MPOEKINH
CKOPOCTH, IIPOEKIUH IIepEeMELICHUs, KOOPAUHATBI IIPM PAaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBoboaHoe maneHue. PopMyiibl, OMKUCHIBAIOIIUE CBOOOJHOE MaJleHUE Tena o
15 BEPTUKAIM (ABM)KEHHE Tela BHM3 MM BBEPX OTHOCHUTEIBHO IIOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHU MJI MPOEKIHMU YCKOPEHHUS,

NPOEKIIUM CKOPOCTH M KOOPAWHATBHI MPH CBOOOJHOM TWAaJEHUM Tela 10




BEPTUKAIIN

CKopocTh PaBHOMEPHOIO JBIKEHHUSI Tela IO OKpYyXHocTu. HampaBienwue
CKOpOCTH.

@dopmyna s BBIYUCIEHUS CKOPOCTH 4epe3 pajnyC OKPY>KHOCTH U HEPUOJ

oOpailieHus:
2nR
L=
T

LlentpocTpemutennbHOE  ycKOopeHue. HampaBieHue LEHTPOCTPEMUTEINBHOIO

1.6 yckopenusi. @opmyiia JJ1s1 BBIYUCICHUS YCKOPEHUS:
2
a. = L
"R
®dopmyna, CBSI3bIBAIONIAS IEPUOJT M YACTOTY OOPAICHHUS:
V= 1
T
Macca. IInotHocts BemectBa. @opMyra it BBIYMCIEHUS ITIOTHOCTHU:
_m
1.7 7
1.8 Cuna — BexTopHas ¢puzndeckas BenuynHa. CoskeHue Cuil
1.9 SAsnenue nnepuuu. [lepoiii 3akoH HeroTOHA
Bropoii 3akoH Herotona:
F=m-a
1.10
CoHanpaBIe€HHOCTh BEKTOPA YCKOPEHHUS Tela M BEKTOPA CUJIbI, IEUCTBYIOIIEH HA
TENo
B3aumoneiicteue ten. Tpernii 3akoH HprotoHa:
1.11 Fyy=-F
TpeHue Mokost U TpeHUe CKOJIbkeHUs. Popmylia I BBIYUCICHUS MOLYJISI CUIIbI
1.12 TPEHUSI CKOJIbKCHHUS:

FTP:M-N




1.13

Hedbopmanus Tena. Yopyrue w Heynpyrue jaedopManuu. 3aKOH YIPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -M,
F=G L1 _2
R
Cuna TsxecTH. Y CKOpeHHe CBOOOIHOTO MajCHHUS.
dopmyia u1sl BBIYUCIECHUS CUIIBI TSKECTHU BOJIM3H IToBepXHOCTH 3emiu: F = mg.
JBwxenue rmnanet Bokpyr Conuna. [lepBas kocMuyeckasi CKOpOCTb.

HeBecomocTthb u MEeperpys3ku

1.15

Nwmnynbe Tena — BeKTopHas (pu3nueckas BeIMYrHAa.
D=mi

I/IMHy.]'ILC cucTteMsl Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'ILC CHJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJIA 3aMKHYTOI\/'I CHCTEMBI TCII:
D=0+, U, =const

PeaxTnBHOE NBIKEHIE

1.17

Mexann4geckas pa60Ta. q)opMyna JJI1 BBIYUCIICHU A pa6OTBI CHUJIBI:

A=Fsooscx

MexaHn4decKas MOITHOCTb:

N=2
r

1.18

Kunernueckas u MOTCHUUAJIbHAs SOHCPTUs. (I)opMyna JJIA BBIYMCIICHUA

KUHETUYECKON YHEPTUU:

H!UE
By

TeopeMma o kuHeTn4eckoil sHeprun. Popmysia s BBIYUCICHUS IOTCHIUAIBHON

SHEPTUH TeJla, IIOIHATOrO

Hag 3eMIIEH:




E,= mgh

Mexanndeckast OHEPIrus:

E=E;.+E »
1.13 3aKoH COXpaHEHUsI MEXaHUUeCKOU sHeprun. Dopmyiia AJig 3aK0OHa COXPAHECHUS
MEXaHUYECKOM HEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MeXaHMUECKOM SHEPTUU MPU HATMYUH CUJIBI TPEHHUSL.
[IpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYciioBre paBHOBECHS pblyara:
[ToasuxubIi 1 HenoABMW X HBIN 010ku. KII/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
‘%1‘13&%:&:&33
JlaBiieHue TBEPAOTO TeNa.
dopMyna 711 BBIUUCIECHUS 1aBJIEHUs TBEPOTO Tena:
F
pP= G
191 HaBnenue raza. ATMocepHOe TaBieHUE.
. IMuapocTaTudeckoe 1aBieHUE BHYTPH KUJIKOCTH.
®opMyia 11l BBIYMCIEHUS 1aBJICHUS BHYTPH KUIKOCTH:
P=P+Py,
1.22 3akoHn [lackans. 'mapaBaundeckuii mpecc
3akoH Apxumena. PopMmyna i1 ONPEACNICHUS BBITAIKUBAIOIIEH  CHIIBI,
JEUCTBYIOLIEH Ha TEJO, TOTPYKEHHOE B KUAKOCThH WIH ra3:
1.23
Fap =PEV
VYcnoBue maBanus Tena. [Inapanue cyioB U BO3AyXOIJIaBaHUE
194 Mexanudeckue KojeOaHUMs. AMIUTUTYAa, TEPUOJ M YacToTa KOJIeOaHUH.

®opmyiia, cBA3BIBAIONIAS YACTOTY U MEPUO/] KOJIeOaHUH:




1.25

MareMaTtnueckuii M IPYKUHHBIA MasTHUKHU. IIpeBpamienue sHepruu Inpu

K0JI1e0aTENHLHOM JIBKEHUHN

1.26

3aryxatomue Koiaebanus. BeiHyXaeHHbIC KoeOanus. Pe3oHaHc

1.27

Mexanunueckue BOJHBI. [IpofosibHBIE M MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOpPOCTH pacCIIpoCTpaHCHUA BOJIHBI:

h=u-T

1.28

3By1(. FPOMKOCTB H BBICOTA 3BYKa. OTpa)KeHI/IC 3BYKOBOﬁ BOJIHBI Ha I'paHULC

nByx cpel. MHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomvi

W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; apXMMEIOBOW CHIIBL, KECTKOCTH
NPYXUHBL, KOd()(UIIMEHTa TPEHUST CKOJNBKEHUS; PaOOTHI CHUJIBI TPEHUS, CHIIBI
YIIPYrOCTH; CpeAHEH CKOPOCTH JBHXKEHHS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHUM II0 HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuosia KoiebaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IepHoja
Koje0aHui MPYKMHHOIO MasTHHKA; MOMEHTA CHJIbI, AEMCTBYIOLIET0 Ha pblyar;
paboThl CUJIBI YNPYTroCTH MPH MOABEME TIpy3a C IMOMOULIbIO HEHNOJIBH)KHOTO
6s10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MNOIBEME Ipy3a ¢ MOMOUIBIO MOJBUKHOTO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTpYyXKEHHOM
YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHIIBI
OT MAacChl Teja; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOIO JIaBJIEHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BOSHUKAIOUIEH B IPYKHWHE, OT CTEIEHU
neopManuy MpyKUHBI; YCKOpEHUs! Opycka OT yrjla HaKJOHA HaIlpaBIISIOICH;
nepuoja (4acToTbl) KoneOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOJa
KoJeOaHUH TMPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIIEIOBaHNE HE3aBHUCUMOCTH MepHuoia KojeOaHUN HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbIyara

1.30

Dusuueckue A6He€HUL 8 npupode: OpuUMEPBl ABHXXCHUSA C PA3JIMIYHBIMU
CKOpPOCTAMHU B JKMBOH M HEXKUBOU mnmpupone, ,Z[CI>'ICTBI/IG CHUJIbI TPCHUA B IPUPOJAC U
TEXHUKE, TMPUIMBBI W OTIWBBI, JABUXXCHHC IIJIAHCT ComHeuHoM CUCTCEMBI,
PCAKTUBHOC ABUIKCHUC KMBBIX OPraHU3MOB, pbldyarv B TCJIC YCJIOBCKA, BJIIUSAHUC

aTMOC(epHOro JaBJICHUS HA JKMBOH OpPraHW3M, IUIaBaHUE pbIO, BOCIPUATHE




3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, celicMHUYecKue BOJIHBI, HYHaAMH, 3XO

Texnuueckue yCMpOIZCWlBG.’ CIIMAOMETP, OATUMKHU IIOJIOKCHHUA, paCCTOAHUA H
YCKOpPCHHUA, AUHAMOMCTpP, IMNOAIIWIIHUKH, PAKCThI, pbIyar, HOI[BI/I)KHHﬁ u

HGHOI[BI/I}KHHﬁ 6.]'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MEI B 6I)ITy,

L3l COOOIIAIOTUECS COCY/BI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHHUKE

2 TEIIJIOBBIE ABJIEHUA
OcCHOBHBIC  TIOJIOKEHUSI ~ MOJICKYJISIPHO-KUHETUUYECKOM  TEOpPUU  CTPOCHUS

2.1 BelecTra. Mojienu TBEPIOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopdHsbie Tena

29 JBwxkenne yactul BemiectBa. (CBA3b  CKOPOCTH  JIBIDKEHUS YacTULl C

' TeMreparypoil. bpoynoBckoe nBuxenue, Iupdy3us

2.3 CmauvBaHME U KaUJUISIPHBIE SIBICHUS

24 TennoBoe pacmupeHue u cxaTue

2.5 TennoBoe paBHOBeCHE

26 Buyrtpennsis sHeprus. PaGora u Temonepenada Kak CIOCOOBI HW3MEHEHHS

' BHYTPEHHEHN SHEPTUH

2.7 Buasl Temionepenayun: TeNI0ONPOBOAHOCTb, KOHBEKIUS, U3TYyUCHHE
HarpeBanne wu oxmaxkaenue T1en. KonaudecTBo — TEUOTHL. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHUsl PHEPIrUU B TEIJIOBBIX Ipolieccax. YpaBHEHHUE TEIJIOBOTO
OanaHca:

29
O +0, +..=0
Ucnapenne u koHaeHcauus. V3MeHEHME BHYTPEHHEH SHEPrUM B MPOLECCe

210 WClapeHuss u KoHAeHcanuu. KumeHwe IKHUIKOCTH. YenbHas TerioTa

' napoo6OpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3ayxa
912 [InaBnenne wu Kpuctaumzanus. V3MeHeHMe BHYTPEHHEH HHEpPruM Mpu

IUIaBJICHHUU U KPUCTAJIJIM3aIUH. VI[GHBHaH TCILJIOTA IIJIaBJICHUA




.0

m

BHYTpeHHﬂH OHEPIUsA CropaHus TOIJIKMBA. yI[e.]'IBHaSI TEIJIOTA CrOpaHus TOILIMBA:

2.13 q=Q/m
2.14 [Tpunumns! padotel TemnoBbix asurarenei. KI1/] rennosoro asurarens
IIpaxmuueckue pabomol
N3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOTo IWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii IWIMHApP;, KOJMWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO0 HAarpeThiM LWJIMHAPOM, IOC]E OMYCKaHWsS €ro B BOJY KOMHATHOMN
TEMIIEPATypbl; OTHOCUTEIbHOW BIIAXKHOCTU BO3AYXa; YACIbHOM TEIUIOTHI
IUIaBJIeHUs JipAa. MccienoBaHue W3MEHEHHs TeMIepaTypbl BOAbI  IIpU
Pa3NUYHBIX YCIIOBHSX; SBJICHHUS TEIUIOOOMEHA IPHU CMEIIMBAaHUM XOJIOJHOW U
ropsiueil Bozbl; MpoLecca UCIapeHust
Qusuueckue a6ieHuUs 8 npupooe: TOBEPXHOCTHOE HATSKEHHE M KalUJUIIPHbIE
2.16 SBJICHUS B IIPUPOJIE, KPUCTALIBI B Mpupoae, usiydyeHue ColsHLa, 3amep3aHue
BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHKEe POCHI, TYMaHa, HHesl, CHEera
Texnuueckue ycmpoticmea.: KauWIspbl, IPUMEPbl UCIOIb30BaHUS KPUCTAJIIOB,
217 KHUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOuHa, JBUTAaTelb BHYTPEHHETO
CropaHus
3 SJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpusanus Tei. [[Ba Buaa 2IEKTpUUIECKUX 3apsI0B
3.2 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsaaa
34 Onextpudeckoe mnose. HampspkéHHOCTh — AnekTpuueckoro nousisd.  [IpuHnmn
' CYNEPIO3UIMHU dIIEKTPUIECKUX IM0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu »snekrtpuueckux 3apsiioB. JleHCTBHE 3JIEKTPUUECKOTO IOl Ha
' aneKTpuyeckue 3apsibl. [[pOBOAHUKYN U TUAIEKTPUKU
ITocTosiHHBIN 31eKTpUYeCKUi TOK. JlefcTBUS 3ieKTpUuuecKkoro Toka. Cuma Toka.
3.6 Hampsokenue.

I =q/t,U=Aq




BHGKTpI/I‘ICCKOC COIIPOTUBIICHUC. yI[eJ'IBHOC SJICKTPHUYECKOC COITPOTUBIICHUC!

3.7 R =pl/S
38 3akon Oma 115 yaacTtka snekrpudeckoi menu: | = U/R
[TocnenoBarenbHOE COEMHEHUE TTPOBOAHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE IPOBOJHUKOB PABHOT'O CONPOTHUBIICHUS:
U=U;I=I+I;R=2.
2 2 ”
CwmenianHble COeIMHEHUSI IIPOBOTHUKOB
Pabota u MmomHOCTh 35ekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenna:
2
3.11 O=I"-R-t
312 OmneiT Opcrena. MarHuTHOE TMOJ€ TPSMOTO MPOBOJHHMKA C TOKOM. JInHuUM
MarHUTHON MHIYKIIUU
313 MarHutHoe T1OJ€ MOCTOSHHOIO MarHuta. Bs3amMomelcTBHE HOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO TOJI1 HA IPOBOJHUK C TOKOM
3.15 Onbitel @apajes. SABnenue 3aeKTpoMarHuTHOU UHAYKIMU. [IpaBuno Jlenia
Ipaxmuueckue pabomoi
N3mepenne  AJIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B TIPOBOIHUKE
3.16 (pe3ucTopsl, TaMIIOYKa), OT HAMPSDKEHUS Ha KOHIIaX NIPOBOJIHUKA; 3aBUCHMOCTH

COIPOTHUBIIEHUS OT JJIMHBI MMPOBOJHUKA, IJIOIIAIN €r0 MONEePEeYHOro CEYEHUs U
YIEIBHOTO CONPOTHUBIICHUS.
[IpoBepka mpaBuiia A 3JIEKTPUUECKOTO HAIPSIKEHUS MPU NOCIEI0BATEIBHOM

COCAMHCHNHN IIPOBOJHUKOB; IIpaBUJIa JId CHJIBI JJICKTPHUYCCKOI'0 TOKa IIpH




napajyieIbHOM COeIMHEHUU MPOBOTHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Quzuyeckue a6leHUs 8 Npupolde: BICKTpUUYECKUE SBJICHUS B armocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE ITOJIe 3eMIIH, Apeid IMOIOCoB,
POJIb MArHUTHOTO TTOJIS JUIS JKM3HH Ha 3eMiie, OJISPHOE CHSIHUE
Texnuueckue ycmpoticmea: 3IIEKTPOCKOI, aMIEepMETp, BOJIBTMETpP, PEOCTar,
CUCTYMK  DIICKTPUYECKOW  OSHEPTUH,  DJICKTPOOCBETHUTENBHBIE  HPHOOPHI,
3.18 HarpeBaTelbHbIE 3IEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
NPEIOXPAHUTENH, JIICKTPOMArHUT, JJIEKTPOJBUraTeldb IIOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOJHEI. [1Ikaja 31eKTpOMarHuTHBIX BOJH
3.20 JlygeBas mozeinb cBeTa. [IpsmMonuHeiHOE pacIpoCTpaHCHHUE CBETA
3.21 3akoH oTpaxeHus cBeta. [lnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHS CBETA
3.23 Jucnepcus ceera
324 JIunza. Xon nydeit B nmunH3e. DokycHOEe paccTosiHUuE TUH3BL. OnTHYecKas cuja
' mun3el: D = 1/F
3.25 I'na3 xak ontuueckas cuctema. Onrudeckrue Npuoopsl
Ipakxmuyeckue pabomoi
#H#HPar#HH#l13Mepenne onTUYECKON CHIIbI coOMparomiel JHH3BL, (POKYCHOTO
paccTosiHUs COOMpAIOIIeH JIMH3HI (IT0 CBOMCTBY paBeHCTBA pa3MepOB MpeaAMETa U
M300pakeHMs], KOT/Ia TPEeIMEeT PACIOJIOKEeH B JBOWHOM (DOKyCe), MOKazaTems
3.26 MPEJIOMJIIEHUS CTEKJIA.
#H##HPar#t#llccnienoBanue cBoiicTBa M300pa)keHMsI, MOJYYEHHOTO € IOMOIIbIO
coOuparomiel JMH3bI; U3MEHEHUs (POKYCHOTO pPACCTOSIHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTH YyIJIa IMPEJOMJICHHs CBETOBOTO Jiyya OT yIJia MaJeHus Ha
TpaHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupode: 3arMmenuss Comuna u JlyHbl, 1BeTa TelI,
' OINITHYECKHUE SIBJIIEHUS B aTMOcdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpHCKOI, (oToammapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBEBGIE ABJIEHUA
41 PamnoaktuBHOCTE. Anb(da-, Oera-, ramMmma-u3nydenus. Peakuuu anbda-u Oera-
' pacnaza
4.2 OmnsiThl Pesepdopaa no paccesuuto anbda-vactui. [lnanerapuas moaens atoma




4.3

CocraB aTomHOrO0 siapa. M30Tormsl

4.4 [Tepuon momypacnaga aTOMHBIX siziep

45 SnepHble peakiuy. 3aKOHBI COXPaHSHUS 3apsIOBOTO0 U MAaCCOBOTO YHCEI
Qusuueckue s6leHUss 6 Npupooe: eCTECTBEHHBIM PATMOAKTUBHBIA  (OH,

4.6 KOCMHYECKUE JIy4H, PATHOAKTUBHOC H3JIyYCHHE MPHPOIHBIX MHHEPAJIOB,
JCHCTBHE PAIMOAKTUBHBIX U3TYYCHHI HA OPTaHU3M YeI0BEKa

47 Texuuueckue ycmpoticmea. CIEKTPOCKOI, UHINBUAYAIBHBIN JO3UMETp, KaMepa

Bunbcona, sigepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

o [leprimkun U. M., UBanoB A. W.//®usuka: 7-i kinacc: 6a30BbId yPOBEHD:
yueOHUK; 4-€ u3laHue, CTepeoTUHOE. AKIIMOHEPHOE 00IIECTBO
"N3natensctBO "l[IpocBemienue”, 2024

e Ilepwimkun . M., UBanoB A. 1.// ®usuka: 8-i kinacc: 6a30BbIi
YpOBEHB: YUEOHUK; 4-€ U3JjaHue, CTEPEOTUITHOE. AKITMOHEPHOE
obmectBo "M3narenscTBo "[Ipocremenue”, 2024

o [Ilepemmkun U. M., I'ythux E.M, UBanoB A. U., [letpoBa M.A.//®u3uxka.
9-i1 xacc: 0a30BbI YPOBEHbD.:5-€ U3/IaHNE, CTEPEOTUITHOE. AKIIHOHEPHOE
obmectBo "N3narenscTBo "[Ipocsemienue", 2025

METOANYECKUE MATEPHUAJIBI IJIAA YUUTEJIA
OEJIEPAJIBHAA PABOYAS ITPOT'PAMMA OCHOBHOI'O OBIIEI'O
OBPA30OBAHU . ®U3UKA (6a30BbIil ypoBeHb) (17151 7-9 Ki1accoB

oOpa3oBaTeNbHBIX Opranu3anuii). Mocksa, 2025 https://edsoo.ru/wp-

content/uploads/2025/07/2025 _ooo_frp_fizika-7-9 baz.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU
HUHTEPHET
Enunoe comep:xanue obiero oopasosanus https://edsoo.ru/

LIOC "Most mkona" https://myschool.edu.ru/
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