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HOACHUMTEJIBHASA 3AIITMCKA
[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS COCTaBIeHA Ha
OCHOBE TOJOXEHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueld mporpammbl BocnuTanus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCSd U OpraHu3alMi0 H3ydeHHs (QHU3UKA Ha
JEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmzanuu  TpedoBanuit PI'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[IporpamMma no (u3mnke ycTaHaBIMBAaeT paclpejesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo kjiaccam), NpeajaraeT MPUMEPHYIO I[OCJIEI0BATEIbHOCTh M3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS IPEAMETHOTO COJEpKaHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEH 00yJaroIIuXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOAMYECKON TOMOIIU YIUTETIO
B CO31aHUU paboyel MporpaMMBbl 110 y4eOHOMY MPEAMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIUM Il €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouosorueii, actpoHoMuerd U Qu3ndeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble O0pa3ipl MPUMEHEHMs HAy4dHOIo MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYCHHUS JOCTOBEPHBIX 3HAHHUI O MUPE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHus
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOHW TPAMOTHOCTH W UHTEpeca K Hayke Yy
oOyJaronuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOJIAracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAy4HO OOBSICHSTH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® MHTEPNPETUPOBATh JAaHHBIE W MCIOJNb30BaThb HAy4dHBIE JOKAa3aTENIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHHS ONpPENEIECHBI B
Konuenmuu npenogaBanus ydyebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3aLUsAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepkA€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).
Henu nzyvyenus pu3nKu:
e npuoOpeTeHHe HHTEepeca M CTpeMJICHHS OOydaloluXcsi K HAy4HOMY H3YUEHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUISL pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccnoHaIbHON
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JaJbHEUIIEMY 00yUEHHIO B 3TOM
HaIpaBJICHUH.

JlocTkeHne STUX Ieliell mporpaMMbl 1Mo (M3MKE HA YPOBHE OCHOBHOTO OOIIETrO

00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

e mnpuoOpeTeHHe 3HAHWK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e nmnpuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBSACHATH (PUIWYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEIICHUS NPOCTEUIINX PACYETHBIX 3a/lad C HCIIOIH30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7au;

e pa3BUTHEC YyMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ©  BBIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBoeHHE MNPUEMOB PabOThl ¢ HHpOpMaIUel (U3MUECKOTO COJEp:KaHUS, BKIHOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS

oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp IMpoBeneHUs J1adOopaTOPHBIX PadoT U
OTIBITOB C YU4E€TOM UHIUBUIYAIBHBIX OCOOCHHOCTEH 00yUYarOIMUXCs, CIIUCKA IKCIIEPUMEHTATIbHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOTO dK3aMeHa Mo (hH3HKe.



COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3UYECKUE SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
ITorpemHocTs M3MepeHu. MexayHapoiHas CUCTEMA €IUHHIL.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKHM H3ydaroT mpuponay. EcTecTBeHHOHAy4YHBIH
METOJ IO3HaHMA: HaOJIIOJeHUE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHUE THUIOTE3,
SKCHEpPUMEHT IO IIpPOBEpKE TuUIoTe3, OO0bACHEHHe HaOmromaeMoro spieHus. OmnucaHue
($U3NUECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHU.

2. ®usuyeckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LIU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IpUodopa.

W3mepeHune pacCTOSHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPOTO TEa.

Onpenenenue pasMepoB MalbIX TE.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpPA U JaT4MKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeM OOJIBIIIE BHICOTA IIyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YaCTUI[ C TEMIEpaTypoi.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U  TBEPIBIX
(kpucTayinyeckux) Tei. B3anMocBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenne 6pOyHOBCKOTO JIBUYKEHUSI.

2. HaGmronenue nuddys3un.

3. HaGmionenue siBIeHUM, OOBACHSIIONINXCSA MPUTSHKCHUEM WM OTTAIKMBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopnuvie pabomot u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAJZIOB (C KCTIONb30BaHUEM (oTorpaduii).

2. OmpITB IO HAOIOICHUIO TEIUIOBOTO PACIIHNPEHUS Ta30B.

3. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIIIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.

Mexannueckoe JIBUKeHHE. PaBHOMepHOE U HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.



SlBnenue wHepnuu. 3aKOH WHepUUU. B3aumonelcTBUe Tell KAk NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. I[lnotHocth BemiectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIeCTBaA.

Cuna kak XapakTepucTHKa B3aumonaeucTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMETpa. fIBieHHe TATOTeHHs W cujia Tsokectu. Cuna
TSOKECTH Ha JIpyrux 1iaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBICHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Hablnonenrne MexaHU4ecKoro JBUXKEHUS Tea.

N3mepenne cKkopoCTH IPSIMOJIMHEWHOIO IBUKEHUS.

Habnroienue siBieHUs] UHEPIIUH.

HabGmronenue n3meHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHME MacC MO B3aUMOJCHCTBHUIO TEJl.

Ciio’)keHue CuJl, HallpaBJICHHBIX 1O OJHOU MPSIMOIA.

Jlabopamopnwvie padbomot u onvimeol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKEHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
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AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WM HIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.

4. OmubIT, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh pacTshkeHus (aedopmaruv) npyXKHHBI OT
IIPUJIOKEHHOM CHJIBI.

5. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

JaBnenue. CriocoObl yMEHbBIIECHUS U yBEJIMUYEHUs 1aBieHus. [laBienue rasza. 3aBUCUMOCTD
JlaBJIEHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBneHuss TBEPABIMU TEIAMH, KHUIKOCTSIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMammHbL. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe aaBieHHE. IIpUUMHBI CyIECTBOBAHHUS BO3TYLIHOMN
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMocdepHOro naBieHus. 3aBHCUMOCTh
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJ YypoBHeM Mops. [lpubopsl s u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBUE XUAKOCTH U ra3a Ha MOrpykEHHOE B HUX Teno. BrlTankuparomas (apxume1oBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

Ilepenava naBieHMs )KUIKOCTBIO U Fa30M.

Coobmaronyecs: Cocy/sl.

I'mppaBnnueckwnii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa NOTPYKEHHOM dYacTu Tena H
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INIOTHOCTH KHUIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

VYcnoBue TuUTaBaHUS Te: TUTABAaHWE WM TOTPYXEHHUE TEeI B 3aBUCHMOCTH OT
COOTHOIICHUS IJIOTHOCTEH TejIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

o N



1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh

4acTH Tela.
2. OmnpeneneHue BBITAJKUBAIONIEH CHJIBI, JIEWCTBYIOIICH Ha TeENO, MOTPYKEHHOE B
KUIKOCTB.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIbI, JAEHCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUICH CHIIBI, NEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrPY:KEHHOMN B KUIAKOCTh YACTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

5. KoncrpyupoBanue apeomeTrpa WJIM KOHCTPYHPOBAHHME JIOJKM U OIpPEIEIECHUE €€

rPy30M0AbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTple MeXaHU3MBI: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTb. lIpaBuio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TO€ MPABUJIO» MEXAHUKU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IlpeBpamienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B JPYroil. 3aKOH COXPaHEHUs JHEPIHH B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUM Tejla IIO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS phlyara.

3. Hsmepenne KIIJ] HaKIOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUN CTpOEHMsI BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenu TBEPAOrO, KHUJIKOTO U Ta3000pa3HOro COcTOsIHUM BelecTBa. Kpucrannnueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0XKEHUHN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHMEe U KalWUIApHBIE SIBICHUA. TerioBoe
paciMpeHue U cxaTue.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YaCTHILI.
Buytpennss sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpruM: Terlonepeaaya U
coBeplieHre padboThl. Bupl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYYECHHUE.

KonuuecTBo TemioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemooOMeH U TEmoBOe
paBHOBecHe. YpaBHEHHE TerIoBoro OanaHnca. IlnaBineHue m oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YenbHas TeruloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauusi. lcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIJIOTa CrOPaHMsL.

[Tpunuunsr pabotsl TemnoBeix aBurarenet KIIJ[ TtemmoBoro nBurarens. Temosbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHS.



Hab6mronenue nuddys3un.

Habmronenue siBICHUI cMauMBaHUS M KAMAUTSIPHBIX SBICHUM.

Hab6nronenue TenioBoro pacimpeHus Tel.

N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WUJTU OXJIaXKICHHH.
[IpaBuna uamMepeHus: TemMnepaTypsl.

Bunae! Tenonepenayn.

OxnaxJIeHnue Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMH CHIJIAMH.
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10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. Habmronenrie KuneHus.
12. HabnroieHre nocTOsSHCTBA TeMITEpaTyphbl P IJIaBJICHUU.
13. Mogeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimel.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKECHUS.
OMnBITHI IO BhIpAIIMBAHHUIO KPUCTAJUIOB OBAPEHHOM COJIM WM caxapa.
OnbIThI 10 HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.
OnbITH, AEMOHCTPHPYIOIIUE 3aBUCHMOCTH JAaBJICHHS BO3AyXa OT ero o0béma u
HarpeBaHUs WK OXJIAXKICHHSL.
6. IlpoBepka rumoTe3bl JIMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabGmoneHue m3MeHEHHs] BHYTPEHHEW SHEPIHH Tela B pe3yJbTaTe TEIUIONepeay H

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJeHHs TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpeneneHue KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C

HarpeThiM METAJUIMYECKUM LIMITHHIPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporiecca UCIIapeHusl.

12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onextpuzanus Ten. JlBa poaa 3JeKTpUYECKUX 3apsiioB. BizaumoneicTBue 3apsiKeHHBIX
tes. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3aps/I0B M PACCTOSTHUS MEXKTY TEIIaMH).

DnexTpudeckoe noje. Hampsok€HHOCTR AMEKTPHUEcKOro Mosst. [IpuHIHIT cymnepro3uiuu
ANIEKTPUUYECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuuyeckux 3apsaoB. DIeMEHTapHBIA anekTpuueckuil 3apsn. CrtpoeHue
atoma. [IpoBOTHUKY M TUDIIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsia.

DNEeKTpUYEeCKU TOK. YCJOBUS CYIIECTBOBAHMS DIIEKTPHUUYECKOTO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHSI AJIEKTPHUUYECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJEeKTPUUECKUN TOK B )KUIKOCTAX U Ta3ax.
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Onektpuueckass 1nenb. Cuna Toka. OneKkTpuyeckoe HampsikeHue. CoNnpoTHUBICHUE
MPOBOJHUKA. YJE€IbHOE CONPOTUBICHHE BemiecTBa. 3akoH Owma Uil  ydacTKa LEMH.
[locnenoBarenbHOE U MapaieIbHOE COETMHEHUE POBOJHUKOB.

PaGota 1 MOIIHOCTH 3NEKTPUUECKOTro ToKa. 3akoH Jlxoyns—JleHna. DnekTpudeckue emnu
Y TTOTPEOUTEH JIEKTPUUIECKON dHEpTrun B ObITy. KOpoTKoe 3aMbIKaHueE.

ITocTrosHHBIE MarHuTHL. B3anmMonelcTBHE NOCTOSHHBIX MAarHMTOB. MarHmTHOE IIOJIE.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s *KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. JleficTBUe MarHUTHOTO MOJIs



Ha MMPOBOAHUK C TOKOM. SHGKTpO,Z[BI/IFaTGJIB IIOCTOSIHHOT' O TOKa. Hcnons3oBanue
AJIEKTPOJBUraTeICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue snekTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
OnektporedHeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BOSOGHOBHHGMBIX HCTOYHHKAX SHCPIrUu.

Hemoncmpayuu.
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DJIeKTpHU3anus Tell.

JIBa pona »ieKTpUUECKUX 3apsiIoB U B3aUMOJICHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U JEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIHSL.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.

VM CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKUI TOK B )KUJIKOCTH.

. "'a30BBbIit pazps.

. 3MepeHune cuiibl TOKa aMIIEPMETPOM.

. U3mepenne 3MeKTpuYecKoro HanpsHKEHUs BOIBTMETPOM.

. PeoctaTt 1 MarasuH conpoTUBIECHUMN.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH Pa3/ICJICHUsI TOJTOCOB MarHuTa.
. MopenvpoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHur.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS IEKTPOMATHUTHON MHAYKIUH.

. OnpiTel Dapanes.

. 3aBUCUMOCTH HaIpaBJICHUS UHIYKITMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHS.

25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.
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10.
11.
12.

13.
14.

OnbITh! IO HAOIIOAEHUIO SJEKTPU3ALUH TeJl HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDIEKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOH 1NN MOCTOSHHOTO TOKA.

M3MepeHue U peryJIMpoBaHHUE CUIIBI TOKA.

W3mepeHne U peryinpoBaHue HaIIPSHKEHHUS.

HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, UIYIIETO YEpe3 PE3UCTOP, OT COPOTUBICHUS
pe3ucTopa U HanpsHKEHHs] Ha Pe3UCTOope.

OneITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOAHMKA OT €T0 JUIMHBI, IUIOIAH IONEPEYHOT0 CEYEHMS U MaTepHara.

[IpoBepka mpaBuiia CIOXKEHHS] HANPSOHKEHWH IMPH MOCIEeI0BAaTEIbHOM COEAMHEHHU
JIBYX PE3UCTOPOB.

ITpoBepka nmpaBuiia A1l CUIIBI TOKA IIPH NTApAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTOpP.

Omnpenenenne MOIHOCTH 3JEKTPUUECKOTO TOKA, BBIIETISIEMON Ha pe3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsLKeHUS
Ha HEW.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.



15. U3yyeHre MarHUTHOTO IOl TOCTOSIHHBIX MArHUTOB TMPH WX OOBECAMHCHUH U

pa3eIeHun.

16. UccnenoBanue nedcTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJACUCTBUS KaTYIIKU C TOKOM U

MarHuTa OT CHJIbl TOKA U HAIIpaBJICHUs TOKA B KaTYIIKE.

18. M3yuenue AelicTBUSI MAarHUTHOTO TOJISE HA MTPOBOIHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATEIS.

20. Usmepenue KIIJI anekTpoaBurareibHONW YCTaHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIIMU: HCCIICAOBAHHE

VU3MECHEHUH 3HAYEHUs U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBHKEHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsaMonnHelHoe ABmkeHrne. CBoOoaHoe naaenue. OnbIThl
lanunes.

PaBHoMepHOE ABMxkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepBoiii 3akon Herotona. Bropoit 3akon Hbetorona. Tpetuii 3akon Hptorona. [lpuHimn
CYNEPIIO3ULUHU CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuwiia TpeHMs: cujia TPEHUS CKOJIBKEHMS, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOIO TMaJeHUs.
JBuxenne 1ianer Bokpyr Comnua. IlepBas kocmuueckass ckopocTh. HeecomocTh u
IIEpPErpy3KHU.

PaBHOBecue maTepuanbHON ToOUukH. AGCOMIOTHO TBEpPOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3smeHenne umnyibca. MMmynbe cunbl. 3aKOH COXpaHEHHs MMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u paboTel. [loTeHHManpHas SHEprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIH.
IToTrenumanbHas 3Heprus cxxaroil npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETHUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. HabGmroneHre MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE TyTEW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIEHO
pa3HBIX TEJI OTCUYETA.

H3mepenne CKOpPOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO IBUKECHUS.

Habmroienue nBH>KeHus Tella o OKPYKHOCTH.

HabGnronenne MexaHW4eCKUX SBJIICHUM, MPOUCXOAIINX B CUCTeMe OTCUETa «TemexKar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCHUTENIbHO KaOMHeTa (PU3UKH.
3aBUCHUMOCTb YCKOPEHMSI T€JIa OT MAcChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBL.
Habmroienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

W3meHenue Beca Tena Npyu yCKOPEHHOM JIBHKEHHH.

10 Ilepenaua nmmysibca Ipy B3aUMOJEHCTBUU TEIL.

11. [IpeoGpa3oBaHus SHEPTUU TIPU B3AUMOJICHCTBUH TEN.

12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHH.
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13. CoxpaHeHue uMIysbca npu abCONOTHO YIIPYroM B3aUMOICHCTBUH.

14. HaGnroieHue peakTHBHOTO JIBUKECHUS.

15. CoxpaHneHrne MeXaHUYECKON YHEPTUHN TTPH CBOOOHOM I1aJICHUH.

16. CoxpaHeHue MexaHU4eCKOW SHEPTruu Npu ABUKEHUHU Tella o] AEMCTBUEM MPYKUHBIL.

Jlabopamopuvie pabomol u onvimel.

1. KoHcTpyupoBaHue TpakTa UIsl pa3roHa W JATbHEWUIIETO PABHOMEPHOTO JBUKCHHS
[IapUKa WIH TEIEKKH.

2. OrmpezneneHue cpeAHE CKOPOCTU CKOJIBKEHUS Opycka WM ABWKCHUS LIapUKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3Bl: €CIU TPH PABHOYCKOPEHHOM JBW)KCHUH 0€3 HaudyaIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psSA HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMAaJbHOTO
JIaBIICHUSL.

7. Omnpenenenue k03 PUIMCHTA TPSHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHs] MPU PABHOMEPHOM JBIKEHUH Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.
10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJBHKHOTO OJIOKOB.

11. 3y4yenue 3aK0HA COXPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarensHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOM, YacToTa,
aMIuMTyna. MaTtemaTuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dSHepruu Mpu
KOJIe0aTEIbHOM JIBHKEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CpolicTBa MeXaHWYIECKUX BOJIH. [Ipo/0OJIBHEIE U MOTIEpeYHbIe BOJHBI. J[JTMHA BOJHBI B CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4eckre BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenune xoneGanuil Te Mo/ 1€HCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

Pacnipoctpanenue npooabHBIX U MOTIEPEYHBIX BOJTH (HA MOJIEINHN).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ﬂaﬁopamopubte padomul u onvimol.

1. OmnpeneneHne 4acTOTHI ¥ MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHHKA.

2. OmnpezeneHre YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHWN MOABEIIEHHOTO K HHUTU Tpy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKHHHOTO MasTHHUKA OT MacChl
rpys3a.

5. TlpoBepka HE3aBUCHUMOCTH TepHoOAa KoJeOaHWi Tpy3a, MOJABEHICHHOTO K HUTH, OT
MAacchbl Tpy3a.
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6. OnbITel, JEMOHCTPUPYIOIIHME 33aBUCUMOCTh IMEpuojia KoJeOaHWW MPYKHUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yCKOpEHHsI CBOOOTHOTO TaCHUSI.
Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTpOMarHUTHOE I1oJie. DJIEKTPOMAarHUTHblE BOJHBL. CBONMCTBA 3JEKTPOMArHUTHBIX
BouH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoOBbIe cBOCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBbIe CBOICTBA CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIILHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBICHHS.
JlyueBas monenb cera. Vcrounuku cera. [IpsMonnHeliHOe pacnpoCTpaHEHHUE CBETA.
3atmenus Cosnia u JIynel. Otpaxenue csera. [lmockoe 3epkano. 3aKOH OTpa)KEHHs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonb30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B OTHYECKUX CBETOBOJAX.
Jlunza. Xox nyuedr B nmmze. Omnrtmyeckas cucrema (oroamnmapara, MHUKPOCKONA |
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1aIbHO30PKOCTbD.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHa. Cro’keHUE CIIEKTPaIbHBIX IIBETOB.
[ucnepcus ceera.
Hemoncmpayuu.
[TpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.
OtpaxeHue cBera.
[Tosryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. Ipunuun neiictBus ¢otoanmnapara, MUKpOCKOIA U TEJIECKOTIA.
10. Mopnens rnasa.
11. Paznoxxenue 06emoro cBeTa B CIEKTP.
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’K€HUs CBETOBOT'O JIyya OT yrJjla MajieHusl.
2. HzydeHme xapakTepUCTHK U300paXeHUs IPeMETa B IIIOCKOM 3epKaJie.
3. HccrnenoBanue 3aBUCUMOCTH yTJIa TMPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEei INH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIONEHHM dYepe3 IIBETOBBIC
(GUIBTPBI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmneiTel Pesepdopaa u nmnanerapHas mojnens aroma. Moaens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.
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PagunoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnas mogmens aromsHoro sigpa. M3oromsl. PanpnoaxtuBHble mpeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

AnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOIO YMCENl. DHEPTrus CBSI3U
aToMHbIX siep. CBsi3b mMaccel U SHepruu. Peaknuu cuHte3a u jAeneHust snaep. VMcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepreTuka. JIeiicTBUA pagMOAKTUBHBIX U3IyYE€HUIN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpsl U3IYy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3TuYHbIX Ta30B.

Cnextp Bopopoa.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus uziydenus: npupoOAHBIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYYCHHUS.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YACTUIIBI 1O TOPMO3HOMY NyTH (MO

¢dororpadusm).

3. H3mepeHue painoakTUBHOTO (OHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAY/Ib MpelHa3HaueH [Uisi CUCTeMaTH3aluk |
00001IeHUST TTPEIMETHOTO COACPIKAHMS M OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO TIPH U3YUCHUHU
BCEro Kypca (pU3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipyu wu3ydyeHUH JAaHHOTO MOAYJS PpPEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BUJIbI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmedmBaeTcs JOCTHKCHHE TMPEIMETHBIX H
METaIpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yudeHus, (popmMupyercs e€CTeCTBEHHOHAydHas
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IPAMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCICNOBAHMS SBJIICHUM NPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyYeHHbIE 3HAHMA,
pemars 3aJ1a4y, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIANBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00y4arolrecs BBITOJIHAIOT 33/1aHNUs, B KOTOPBIX UM MpeAiaraeTcs:
Ha OCHOBE IOJIyYEHHBIX 3HAHUI PAacMo3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE SIBICHUS
B OKPY’KAIOIIEH MPUPOJIE U NTOBCEIHEBHOMN KU3HH;
HCIIOJIb30BaTh HAayYHbIE€ METOJbl MCCIEAOBAHUA (U3NYECKUX SBJICHHUM, B TOM 4YHCIE IJIs
IIPOBEPKU TUIIOTE3 U MOJTYYEHUsI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAaydHblE€ OCHOBBI HambOoJiee BaXKHBIX JOCTH)KEHUM COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAaKTHYECKOTO0 HCIIOJIb30BAHMS PA3JIMYHBIX HCTOYHMKOB JHEPrUM Ha OCHOBE
3aKOHa IIPEBPALLCHHS U COXPAHEHHSI BCEX U3BECTHBIX BUOB SHEPIUHU.



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

W3ydyenne ¢Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAIPaBJICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPECAMETHBIX U ITPEAMCETHBIX O6p330BaTeHBHBIX PE3YIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS Y

oOyuarorierocst Oynyt c()OpMUPOBAHBI CIEIYIOIINE JINYHOCTHBIE PE3YyIbTAThl B YaCTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

] mposiBJieHHe UHTepeca K UICTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (pU3nYecKoit
HayKU;

[J IEeHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

[J TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAYUMBIX U 3TUUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKU;

[J 0cO3HaHME BaXXHOCTU MOPAIBHO-3TUYECKUX MPUHIIMIIOB B IEITEIILHOCTH YU4EHOTO;

3) 3¢TeTHYEeCKOro BOCIIUTAHMS:

[ BOCHIPHUATHE ICTETHYECKUX KAa4eCcTB (PU3UUYECKOM HAYKU: €€ TapMOHHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOT0 MO3HAHUA:

[] oco3HaHWE IIEHHOCTH (pU3UYecKol HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaKHENUIIEH COCTABIISIIOLIEN KYJIbTYPBI,

[J pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, HHTEpPECA K UCCIEA0BATEIbCKOM IESITEIbHOCTH;
5) dopMupoBaHNs KYJbTYPbI 310POBbS U IMOLMOHAJBHOIO 0J1arONMOJIyYHA:

[] oco3HaHMEe IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXHOCTH TIpaBUJ O€30MacHOrO TOBEACHUS Ha TPaAHCIOpPTE, Ha J0porax, ¢
AJIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIOBUSX;

[ chopMHPOBAHHOCTH HaBbIKa pe()JICKCUH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTro
K€ MpaBa y Jpyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[] akTHBHOE y4acTue B PEUICHUH IPAKTUYECKHX 3a7ad (B paMKax ceMbU, 00pa30BaTeIbHON
OpraHu3aly, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOYIONINX B TOM YHUCIe U GU3NUYECKUX 3HAHHUIA,

[l uHTEpEC K MPaKTHYECKOMY W3YUEHHIO Ipodeccuil, CBSI3aHHbIX ¢ (PU3UKOM;

7) 3K0JI0TMYECKOT0 BOCIIMTAHMS:

(] opueHTanusi Ha TpUMEHEHHE (UBNUYESCKUX 3HAHUU JJIs pelIeHus 3a1ad4 B 00J1acTh
OKpY’KaIOIIel Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIIEHKHW HUX BO3MOKHBIX TOCIEICTBUN
JUTSL OKpYKAIOIEn Cpebl;

[ oco3HaHMe II100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTel UX PEIIeHuUs;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U MPUPOTHOM Cpebl:

[J moTpeOHOCTh BO B3aMMOJCHCTBHH TpPH BBIIOJHEHUU MCCIEAOBAHUNA M TPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

(] MOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JesSTEIbHOCTb;

[J moTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4YHcle (OpMYIUPOBATH HUJCH,
TOHSTHSA, TUTIOTE3BI O (PU3HUECKUX 00BEKTAX U SIBICHUSX;

] oco3nanue AeGUIUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

[J mIaHUpOBaHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUI;

[J cTpemiieHHE aHAIW3UPOBATh M BBIABISATH B3aMMOCBS3M TPUPOJBL, OO0IIecTBa U
SKOHOMUKH, B TOM YHUCJIE€ C UCIIOIB30BAHUEM (PU3NUECKUX 3HAHUM;

[J OIEHKa CBOUX JEWCTBHH C y4€TOM BIIMSHHUS Ha OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX
I00ATBHBIX TTOCIIEICTBHA.



METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHMs mTporpaMMbl 1O (U3UKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocss OyIayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHbIE YHHUBEpCaJbHble Y4yeOHbIE JEHCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJornueckue aeiicTBu:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHHUIA);
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCH(PUKANU, OCHOBAaHUA JJIs1 0000IIeHUs
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHUBOPEUYMS B PacCMaTpPUBAEMBIX (DaKTax, NaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH IIPUYUHHO-CIICICTBEHHBIE CBSI3U IMPU U3YYEHUU (PU3NYECKUX SIBICHUN U
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JEAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIFOU€HHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NUECKUX BETUYHH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocod pemieHus ydeOHOW (u3Mueckoil 3amauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB PEIICHHS, BBHIOOp HambOoiee MOIXOISIIEro C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBLIe ucciaenoBaTelLCKUeE AeiiCTBHSA .

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IIPOBOJUTH II0 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOXXHBINA
bu3nueckuil FKCIepUMEHT, HeOOIbIIOE Hcciel0BaHue (PU3NUECKOTO SIBJICHHS;
OLICHUBATh Ha MPUMEHUMOCTHh M JTOCTOBEPHOCTh MH(OPMAIHIO, TIOITYYEHHYIO B XOJE
VICCIJIEIOBAHMSI MJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ ()OPMYJIMpPOBAaTh OOOOIIEHUS M  BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIICOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeIee pa3BuTHe (PU3NYECKUX MPOLECCOB, a TaKKe
BBIJIBUTATh TPEATIOJIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpOChl MpPHU IMOHMCKE U OTOOpe
MH(pOpMaLlMU WIN JaHHBIX C YUETOM IPEAIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;
aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MH(POPMALUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAaNbHYIO (GOpMy MpeacTaBieHHs HHOpMalLUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJaud HECIOXKHBIMU CXEMaMH, AuarpaMMaMH, HHOU
rpaduKoi 1 X KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIC YHHBepcaabHblIe y4eOHbIe JeHCTBHUSA:

B Xozae OOCyXJeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbl U BBICKAa3bIBAaTh UJIEH,
HalleJICHHbIE Ha PEIICHUE 3a/1a4u U MOAIepKaHue OIaroKesaTeIbHOCTH O0ILEHM S,
COMOCTABJIAITh CBOU CYXKIEHMS C CYXKACHHUAMH JpYIMX YYacTHUKOB JMAaJIOra,
0OHapyXHUBaTh pa3In4yKMe U CXOJCTBO MO3UIIHII;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyoJIMYHO  TPEACTaBIATh  pPe3yabTaThbl  BBIIOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUSI, TPOEKTA);

NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHON M MHIMBUAYAJIbHOW pabOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;



MPUHUMATh LEJIU COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATH JCHUCTBUSA MO €€
JTIOCTYDKCHHIO: PACTIPEACIISITh PO, 0OCYXKIaTh MPOIECCHI M PE3YIhTAThl COBMECTHOM
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHSITH CBOIO 4YacTh PaOOTHI, JOCTUTAsh KA4eCTBEHHOTO pE3yJbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOU JCUCTBUSA C APYTUMU WICHAMU KOMAH/IbI;
OIICHMBAaTh Ka4yeCTBO CBOEr0 BKJaJa B OOMMHA MPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eiiCTBHS

CaMoopraHmaunﬂ:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOMNX JUI PEIICHUS
bu3nUecKux 3HaHUMH;

OPHEHTHPOBAThCA B PA3NUYHBIX MOAXOJAaX HPUHATUS PEHICHUH (MHIMBHUIyalTbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHHA TPYIIIOi);

CaMOCTOSATENIFHO COCTAaBJISATh AITOPUTM pEUICHUS (U3NYECKOW 3aJaud WIM IUIaHa
UCCIEIOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUaHThI PEIICHHIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJiaH €€ H3MEHEHMUS,;

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTM)KEHHS) pE3yJbTaTOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3UIECKOTO
UCCIICIOBAaHUST WJIM HPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHUBLIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTATa LEIH U YCIOBUAM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa MM JUCKYCCUU HA HAyYHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

IMPEAMETHBIE PE3YJIBTATHBI

K xoHiy oOyuenus B 7 kJjacce npeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTD y O0YUAIOIINUXCS YMEHUM:

UCIIONIB30BAaTh TMOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHUS, HaOII0JCHHE,
BKCI'IepI/IMeHT, MOJCJIb, THUIIOTE3a, CANHUIIBI (1)I/ISI/I‘~IGCKI/IX BEJINYNH, aTOM, MOJ'ICKYJ'Ia,
arperaTHbIe COCTOSIHMSI BemecTBa (TBEPIOE, JKHUJIKOE, ra3000pa3HOE), MEXaHUUECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJIUHEHHOE),  TpaeKTOpHs,
paBHOJIEHCTBYOIAs cuia, nedopManus (ympyras, IUJIaCTHUECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

pa3nuuath sBieHus (quddys3usi, TEIUIOBOE BUKEHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JBMKECHHE, WHEPLHMS, B3aMMOJCICTBHE TEJ, PABHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpallleHWsA, Iepenada JaBICHHUS TBEPIBIMU
TeTaMH, KUAKOCTSIMHU U razaMu, aTMochepHoe JaBlIeHHe, TIaBaHue Tel, MPEBPaIleHUs
MEXaHHUYECKOM HEePTUH) TI0 OMHMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIHNX JaHHOE (PU3NICCKOE SBIICHUE;



pacrio3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pU3MUecKue sBJICHHs B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IU4YHBIMU
CKOPOCTAMH B XKMBOW U HEXKHBOW TPUPOJE, NCUCTBUE CUJIBI TPEHHUS B MPUPOAEC U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBICHHUS HA JKMBOM OpraHu3M, IJIaBaHHUE DHIO,
pblyary B Te€J€ YeJIOBEKa, IIPU 3TOM NEPEBOJUTH IPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;

OTKCHIBATh M3YYECHHBIE CBOMCTBA TeN M (pU3MUECKHUE SBICHUS, UCIIONB3YsS (U3NUECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJAa TSDKECTH, BEC Tella, CUJla TPEHUsA, [aBICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BHITAJKWBAIONIA CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT TMOJe3HOro ACUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAsl SHEPrHsi), Py OIUCAHUU IPABUIIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIUYMH, UX 0003HAYCHUS U €AMHULIbI
($U3NUeCKUX BEIUYMH, HAXOOUTH (DOPMYIBI, CBS3BIBAIOIIME MAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBUCUMOCTEH
(bU3UUeCKUX BEIHYMH,

XapakTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS W TPOLECCHl, HCIONB3Ys
IpaBUia CIOXKEHUs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DJHEpruu, IpU OTOM J1aBaTb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKECHHE;

OOBSICHATH (DU3UYECKUE SIBICHUS, MPOIECCHl W CBOMCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CUTyalMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ ONopoil Ha 1—
2 UW3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

pemaTh pacu€THhle 3amaud B 1-2 JHEHCTBHS, WCHONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaOLME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (OPMYIIBI U
HOPOBOJUTH PAacy€Thl, HAXOAUTh CIPABOYHbBIC JaHHbIE, HEOOXOAMMBIEC AJS pELICHUs
3a/1a4, OL[EHUBATh PEATUCTUYHOCTh MOJy4YeHHON (PU3HMUECKON BEIUYUHBL,
pacrio3HaBaTh NpPOOJIEMbl, KOTOpPbIE MOXXHO PEUIMTh MPH MNOMOIIM (HU3UYECKUX
METO/0B, B OIIMCAaHWM HCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE IPEAINIOIOKEHHE
(runotesy), pa3iMyaTb U HHTEPIPETHPOBATh IOJYYEHHBIM pe3ynbTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOAMTDH ONBITHI MO HAONIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPsIiEMble MPEANON0XKEHUs, COOUMPaTh YCTAaHOBKY U3
IPeJI0KEHHOTO0 000PYA0BaHNUS, 3alIUChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObL;
BBITOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Tela, 00béMa, CUiIbl U
TEMIEPATypPbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Tejla OT BPEMEHU JBUKEHUs Tella, CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIAAU
CONPHUKOCHOBEHUS TEJ, CHIIBI YIIPYTOCTH OT YJUIMHEHUS IPYKWUHBI, BBITAJKUBAOIIEH
CWIBI OT OO0BEMa MOrpyKEHHOM 4YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUM TJIaBaHMs TeJ, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEeIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH



U3MEpEeHUs, cielysd MpeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh PEe3yJbTAaThl MOJy4YECHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHMIl M TpaduKoB,
JIENIaTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEOBAHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrOo TeNa, CWJIA TPEHUS CKOJIbXKEHUS, JaBJIEHUE BO3/1yXa,
BBITJIKMBAIOIAsl CHJIA, JIEHCTBYIOIIAasgs Ha MOrPY)XKEHHOE B IKHUIKOCTh TeJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS IMPOCTHIX MEXAHHU3MOB), CIelysl MPeAsIoKECHHON
MHCTPYKLIMU: TIPU BHIMOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEJIIMUMHBI;

coOioaTh TMpaBWia TEXHUKH Oe3omacHoCTH mpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phluar, NOJBMXKHBIN U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

XapakTepu3oBaTh IPUHLUIBI JAECHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOHl Ha WX omucaHus (B TOM YHUCIE: TMOALIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THMAPABIMYECKHIM IMpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOH Hacoc,
apeoMeTp), UCIHOJb3Ys 3HaHHS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAWTh HMHMOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud C NpudOpaMU U TEXHUYECKUMH YCTpOicTBaMuy,
COXpaHEHMsI 370pOBbsi M COONIOACHHS HOPM 3KOJOTMYECKOrO TIOBEJIEHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popManmu B MHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MUMEIOIIUXCS 3HAHUN U MTyTEM CpaBHEHUS
Pas3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIMIO, KOTOPast SIBJISAETCS IPOTUBOPEUMBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBHIOJHEHUU YUEOHBIX 3a/laHM HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(Gu3NYECKOro COJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJa/IeTh NpUEMAMM KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHChMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4eckoro copepkaHusi, B TOM 4HCiIe MyOJIMYHO JIeNaTh
KpaTKHe COOOIIEHHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEAOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BAaTh HW3Y4YEHHbIM TNOHATUHWHBIM ammapar Kypca (U3HKH,
COIPOBOKAATh BBHICTYIIJIEHUE NPE3EHTAIUEH;

IIPYU BBIIIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIEIOBAHUM paclpenensTh 00S3aHHOCTH B
IpynIe B COOTBETCTBUU C ITOCTABJIIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHa
JeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTH TIPYIIIHI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJAECUCTBHE, YUUTHIBAsE MHEHUE OKPY/KAIOIIUX.

K koniy oOyuenus B 8 kJiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUSA: Macca W pa3sMephbl MOJIEKYJI, TEIUIOBOE JIBUKEHHWE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUITMUECKUE U aMOp(QHBIE Tena,
HACBHILECHHBI U HEHACBILLIEHHBIN 1ap, BIA)XHOCTb BO31yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEprus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA JIEKTPUUYECKUHN 3apsii, JICKTPUUECKOE
MoJjie, MPOBOJHUKUA W AUDJIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHII TOK, MArHUTHOE
T0JIE;



pa3nuyarh sBIEHHUS (TEIUIOBOE pACIIMpPEHHE W CXKaTue, TeIlonepenaya, TEIIOBOe
paBHOBECHE, CMadyMBAaHME, KANWUIPHbIE SBJICHUS, HCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJIEHWE,  KpUcTam3auuss  (OTBepJeBaHME),  KUIEHHE,  TeIulonepenayda
(TErUIONPOBOJHOCTD, KOHBEKILIMS, W3IyYCHHE), DICKTPU3ALUS TeN, B3aHMMOJICHCTBHE
3apsA0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aUMOJIEHCTBUE
MarHuTOB, AEUCTBHE MAarHUTHOIO IOJII HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLMSA) 1O ONMCAHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPYKaIOILIEM MHpE, B
TOM 4uncie (U3NYECKUE SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSHKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
JJIEKTPUUYECKUE SIBIEHUS B aTMmoc(epe, dIIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJIOCOB, POJIb MArHUTHOTO MOJS ISl KU3HH Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOIMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OTMCHIBATh M3YYECHHBIE CBOMCTBA Te U (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJeibHas TEIUIOTa IUIABJICHUSA, YAEJIbHas TEIIoTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAXXHOCTb BO31yXa, JIEKTPUYECKUN
3apsil, CHUJa TOKa, OJIJIEKTPUUYECKOE HAINpsDKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yZI€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU
ONKCAaHWM TMPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIONB3yEeMbIX BEIUYHMH,
0003HaueHMs M eIUHHIbI (U3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOINE
JAHHYIO (U3UYECKYI0O BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX BEINYHH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKOH TEOPUU CTPOEHUS BEIIEeCTBa,
NPUHIUI  CYNEPIO3UIMH ToJiel (Ha KadecTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsaa, 3akoH Oma ans ydacTka nemnu, 3akoH Jxoyns—/IeHna, 3akoH coxpaHeHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alHUCHIBaTh €ro
MaTeMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3HMYEecKHe MpOLEecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTYaIHi MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYHUHHOCIEACTBEHHbBIE CBSA3HM, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKMX MIaroB ¢
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewmath pacuéTHble 3ahauyd B 2-3 JeHCTBHA, HCHOIb3YyAd 3aKOHBI U (HOPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3alTUCBIBAaTh KPATKOE YCIIOBHE, BBISBISATH HEMNOCTATOK JMAHHBIX JUISl PEUICHUsS 3a/1a4H,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE ISl €€ PeIIeHus, IPOBOJUTH PacUE€Thl U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTth TPOOJIEMBI, KOTOPhIE MOXXKHO PEUINTh TIPU MOMOIIN (PHU3HUECKUX
METO/IOB,  MCIIONB3ysl ~ OMNHMCAaHUE  HCCIICAOBAaHUS,  BBIICIATH  IPOBEpsieMoe
NPEIOI0KEHNE, OICHWBATh TPABWIIBHOCTh TIOPSIIKA TPOBEICHUS HCCIEIOBAHUS,
JIeTIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Ten (KamwUIsipHbIE SBJIEHUS, 3aBUCHUMOCTh [aBJIEHMsSI BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HArPeBaHUS MPHU U3JTyYSCHUH OT LIBETa



U3Iydaome (Imomiomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAAU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJEMCTBUE 3JIEKTPUUYECKUX 3apsiiOB, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHuTOB,
BU3YyaJIU3alisl MAarHUTHBIX 10JIEH OCTOSHHBIX MarHUTOB, AEHCTBUS MAarHUTHOT'O MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATEIs
MOCTOSIHHOTO TOKa): (OpMYJHpOBAaTh IPOBEPSEMbIE MPEIANOIOKEHUsA, cOoOUpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA ONbITa U
(GopMyIHpOBaTh BHIBO/BI;

BBITOJHATh NPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHONW BJIa)KHOCTH BO3]yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATb pPE3YyJbTaThl H3MEPEHUM ¢ Y4E€TOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTUBJICHUS IIPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJU NOMEPEUYHOI0 CEYEHMsI M YJEIbHOIO CONPOTUBIICHUS BEILECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBO/IHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U MapajljIebHOITO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBITIOJHATH M3MEpPEHHs, CIEIys
[PEJJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThl MIOJIYYEHHON 3aBUCUMOCTH B BUJE
TaOIMI U TpadUKOB, A€TaTh BBIBOABI I10 pe3yJbTaTaM HCCIIeI0BAHHUS;

IIPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pabOTa U MOILHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, coOUpaTb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IPEJJI0KEHHOW MHCTPYKIMU, U BBIYUCIISATh 3HAUEHNUE BEIHUNHBI,

coOioaTh TMpaBWia TEXHUKH 0e30mMacHOCTH mpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

XapaKTepu30BaTh HIPUHLMUIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPON HAa UX OMHMCAHUS (B TOM UHCIE: CUCTEMa OTOIJICHHUS JTOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUUK 3IIEKTPHUECKON
SHEPIUH, HIEKTPOOCBETHTEIbHbIE INPUOOPBI, HarpeBaTelIbHbIE HIEKTPOIPUOOPHI
(mpuMepbl), 3IEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
IIOCTOSIHHOTO TOKA), HCIOJIb3ys 3HaHUSA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOICTBA W H3MEPUTEIbHBIE MHPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUIaTEIb BHYTPEHHEIO CTOPaHHUs, DJIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBbI 3JIEKTPUUECKUX LIEeTel C MOCIeN0BaTeNbHbIM U NapauleIbHbIM COEIMHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHHS 3JIEMEHTOB AIEKTPUUECKUX LENel;
IPUBOJIUTH TpUMEPHl (HAXOIUTh MHPOpPMAIMI0 O NpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJIHEBHOW KM3HM s OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 370pOBbsi M COONIOAEHHUS HOPM DSKOJOTHYECKOro TIOBEACHUS B
OKpYXKarollleu cpese;

OCYIIECTBIISATh TMOUCK HHGpopManuu ¢usnueckoro coaepxkanus B HTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M MYTEM CpaBHEHHS JOIMOJHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH(OPMALIMIO, KOTOpas SBJISETCS NPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOIHEHUU YUEOHBIX 3a/laHU HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3NUECKOro Co/Aep)KaHUs, CIpaBOYHbIE MaTepHualbl, pecypchl cetu HHTepHer,



BJIa/IeTh MpUEMAaMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIeHMs, 0000Ias
UH(GOPMAIIUIO U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHHS, B TOM YHCIIE
nyOlIMYHO  IPEICTaBISITH  PE3yiabTaTbl  IMPOEKTHOM WM UCCIIENOBATEIbCKOMN
JESTEIbHOCTH, MPU 3TOM T'PAaMOTHO HCIOJIb30BaTh M3yYCHHBIN MOHSATUIHBIN ammapar
Kypca (hU3HKHU, COMTPOBOXK/IATh BBICTYIUICHUE IIPE3CHTALIUEH;

IpPU BBIIOJHEHUH Y4YEOHBIX MHPOEKTOB M HCCIEAOBaHUN (U3UYECKUX IPOILIECCOB
pacrpeaensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33a4aMU,
CIeIUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHUBATh  COOCTBEHHBIM BKJAQJ B  JCATCIBHOCTh  TPYIIBI,  BBICTPAaUBAaTh
KOMMYHHUKATHUBHOE B3aHUMOJICHCTBHE, TPOSBIISsL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K koniy oOyuenuss B 9 kiiacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

UCIIOJB30BaTh IOHATHS: CHCTEMa OTCUY€Ta, MaTepUalbHas TO4YKa, TPACKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, aOCOJIOTHO TBEPJOE TEJNO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MeXaHWYeCKne Kone0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK ©  yJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JTAIbHO30PKOCTh, CHEKTPhl HCIIyCKaHWs M MOIVIOIIeHus, anbda, Oera- M ramma-
U3IIy4E€HUs], U30TOIIBI, SIACPHAsl SJHEPIEeTUKA,

pasinyarh sBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE JABM)KEHHE, CBOOOIHOE MMaJJeHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJCIHCTBUE TE€J, PEAKTUBHOE JBUKCHHE,
KoJieOaTenbHOe JBIKEHHE (3aTyXalolMe W BBIHYXJICHHBIC KoJeOaHUs), PE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPAHEHHUE,
OTpa)XCHHE U MIPEIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOro CHEKTpa HU3IIy4EHUs)
[I0 ONHCAaHUIO0 UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX
JaHHOE (pr3HYecKoe SIBICHUE;

pacrio3HaBaTh NMPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM yHclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI, ABHKCHHE IJIaHET
ConHeyHOM cuCTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCTIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, IIyHaMH, 5XO, IBETa Tell,
ONTUYECKHE SBJIECHUS B  INpHUpOJE, OHOJOrMYecKoe JEWCTBHE  BHJUMOIO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HW3JIY4YEHHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(GOoH, KOCMHMYECKHME JIy4d, paAUOAKTUBHOE MW3JIy4€HUE TPUPOIHBIX MHUHEPAJIOB,
JeiiCTBUE paiOaKTUBHBIX MU3IYyYeHU HAa OpraHu3M 4YeJoBeKa), IPU ATOM IEepEeBOIUTH
NPaKTUYECKYIO 33a7ady B yueOHYIO, BBIICNATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
bu3nUecKuX SBICHUIA;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pu3MUECKHUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHSsI U MTHOBEHHAs! CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBHXKEHHH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Tela, UMIIYJIbC
CHJIBI, MEXaHUYeCKasi paboTa U MOIIHOCTh, MOTEHLIUAIbHAS SHEPrUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAIbHAS DHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, MOoJIHAs MeXaHW4YecKas SHEeprus, Mepuoj M 4YacToTa KojieOaHWH, IIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS



Cpezbl), MPU ONUCAHUM MPABUWIBHO TPAKTOBAaTh (DPU3MUYECKHM CMBICI HCIOIb3YEMBIX
BEJIMYMH, OOO3HAYECHUS M eIUHHUIBI (PU3NYECKHX BEJIHYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHI,
IPUHIUI OTHOCUTENbHOCTHU ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBI OTPAKEHHUS M MPEJOMJICHHS CBETa, 3aKOHBI COXPAaHEHHs 3apsAIoBOTO H
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, INPU OTOM JIaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3aJa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIONb3Ys
3aKOHBl M (OpMyJibl, CBsI3bIBarOLIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HEIOCTAIOIIME HWIIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
OPOBOIUTH PACUYETBl W  OICHHWBATH PEATUCTHYHOCTH MOJYYCHHOTO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IOMOIMIH (PHU3HUECKUX
METOOB,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh TOpPSJIKAa IPOBEAECHUS MCCIEJOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUN U OTIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepro/ia KojebaHuii MpyKMHHOTO MasgTHUKA OT MAcChl Tpy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJIeOaHUH, NPSIMOJIIMHEHHOE pacpoCcTpaHeHue
CBETa, pPa3JioKeHHe OeJIoro cBeTa B CHEKTp, U3YyYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOICHNE CIUIONIHBIX M JMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaOOpa 000PyA0BaHMS, ONIUCHIBATH X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

OPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpenenss cpelnHee
3HaYeHHe H3MepseMol BeJWYMHBI ((OKYCHOE pacCTOsSHUE COOMparoLIe JHMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYHMH C HCIHOJIb30BAHHUEM
OpSMBIX HM3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuoja KojlebaHui MaTreMaTudecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaK€HHUs CBETa OT yrja HaJeHHs U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeNaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO IaJIeHHUs,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJBKEHUS, MEXaHHUYecKas padoTa u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):



IUIAHUPOBATh U3MEPEHUs, COOMpPATh SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIOJIHATH
U3MEpPEHHUs], CIeAys MPEUIOKEHHON HMHCTPYKLHMH, BHIYUCISTh 3HAYCHUE BEIUYMHBI U
AQHAJIM3UPOBATh TIOJYYEHHBIE PE3YNbTaTbl C Y4YETOM 3aJlaHHOW MOTPEIIHOCTH
W3MEPEHHI;

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

pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUECKUX MOJENCH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIOKEHUS,
paccTOSTHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (oToarnmapar, ONTHIECKUE
CBETOBOJIbl, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOIcTBax (hM3MUECKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX TPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJa4, ONTHYECKUE CXEMBbI ISl TOCTPOSHUS U300paKeHHUI B TJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HWHPOPMAIMIO O TWpPHUMEpax) MPaKTHIECKOTO
UCTIONIb30BaHUsl (DM3MYSCKUX 3HAHWKA B TTOBCEJIHECBHOW JKM3HHM JUISI OOCCIICUCHUS
0e30macHOCTH Tpu OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsS] 370pPOBbsi M COONIOJIGHHS HOPM OSKOJOTHYECKOrO TIOBEIACHHS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundeckoro cojaepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoCc, HAXOIUTh ITYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWHGOpMAallMd Ha OCHOBE HMEIOIIMUXCS 3HAHUNH H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BHITIOTHEHUH YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bU3NYECKOTO COJEepXKaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJETh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMAIIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DU3UYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEI0BATEIbCKOU ACSITENBHOCTH, MPU 3TOM I'PaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro paszaena (QU3uKd u
COMpPOBOXKAATh BBICTYIUICHHE Mpe3eHTalueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

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

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 o - 2
VISHIEA © Hayla O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCICHE BEIITIHAL https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAyYHBIN METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' ¥ A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
99 JIBM>XKeHUE U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBa 2 hgpil;l/(:;.egzi.ru 17§416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CAMITCCROT ABIDREHHE https://m.edsoo.ru/7f416194
b K
3.2 Wuepnwmsi, Mmacca, IIIOTHOCTh 4 1 nomorexa [0



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

bu6mmorekxa [IOK

3.3 Cra. Buaet e 14 . 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bu6mmoreka [IOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBierne xuakocth > https://m.edso00.ru/7f416194
bu6mmorexka [IOK
4, A
3 TMoChepHoe AaBneHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bu6mmoreka [IOK
A P 1
° a60Ta i MOIIHOCT® 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTBIC MEXAHUIMET https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1 1
CXAHITIeCkas SHeprit https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 C i 7
TPOCHHC I CBOHCTRA BEMleCcTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgea 2. diekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS
51 DIIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOAHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHDBIC ABTCHT https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
41 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHBIC Peaititii https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUpOJE.
SABneHus npupobl

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJieKTpoHHbIE IU(POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue IBICHUI

du3znyeckue BEIUUYMHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U
JaTYMKa TeMIlepaTyphl"

Metoapl HAy4YHOTO TTO3HAHMSL.
Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIEIIEN

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIposepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
11apuKa, mymeHHOro
TOPU30HTAIILHO, TEM OO0JIbIIIE, UEM
0o0J1b1Ie BBICOTA ITycKa"

Crpoenue BeniectBa. ONBITHI,
JOKa3bIBaIOIINE JUCKPETHOE
CTpOEHHE BEleCTBa

I[BI/I)KCHI/IC qacTul BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue «OMNbITHI TTO
HAOJIIOIEHUIO TEINIOBOIO



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

paciipeHus ra30B»

10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTosiHU# BoJibl. OO00IIeHHE IO bubnmoreka [JOK
pazneny «llepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHUHU BEUICCTBAY
MexaHuueckoe TBUKEHHE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHEC
13 CxopocTtb. Eqununibl ckopocTu bubmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubnnoreka [JOK
UHEPTHOCTH Tl https://m.edsoo.ru/ff0a0c10
IInotHocTk BemecTBa. Pacuer
16 Macchl 1 06Lellxlflla TeJa 1o ero Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
JlaboparopHnast pabota
17 «Ornpesenenue MIOTHOCTH TBEPAOTO
Tenay
18 Pemenue 3amaa mo reme bu6mmoreka [IOK
"TInoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoaercTeug Ten. Cuia
yrnpyrocti. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCHUMOCTH PACTSKCHHUS

(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)



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

21

SIBnenune taroreHusa. Cuia TOKECTH

CBs13p MEXly CUJION TSAKECTU U

22 Maccoi Tena. Bec tena. Pemenue Bu6mmorexa LIOK
https://m.edsoo.ru/ff0al778
3azad4 o reme "Cuna tsokect"”
Cuna TsKecTH Ha UX IUIaHEeTaxX.
23 dusnueckue xapafclfggnmnxn Bubmorexa LIOK
https://m.edsoo.ru/ff0al502
IJIaHET
24 N3mepenue cui. J{lunamomerp bubamorexa IOK
https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK

25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
CroxxeHne AByX CHUII,

26 HaHpaBJIeHIiIBIiXHO OJIHOM MPSAMOIA. Bubmiorexa LIOK

. https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIIAs CHIT

97 Pemenue 3anau mo teme
"PaBHoneiicTByromas cr"

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnunorexa [JOK
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «3yuenue
3aBUCUMOCTH CHJIBI TPCHUS

29 CKOJIbYKCHUS OT CI/IJ'I:Ip JIaBJICHHS U Bubmmorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IIOBEPXHOCTEW»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJECUCTBYIOIIEN CUJIIBI
Pemenne 3amau mo remam: «Bec

31 tenay, «['paduueckoe n3obpaxkeHue bubnnoreka [JOK
cuy, «CHmbly, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»

32 KonrponbHas pabora no remam:



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

«MexaHn4ecKoe IBUKCHHEY,
«Macca, III0THOCTEY, «Bec Temay,
«['pauueckoe n3o0pakeHne CUI»,
«Cunbi»

JHanenue. CriocoObl yMEHBIIICHUS U

bu6mmoreka [IOK

33 YBEIIMYEHHUS JTaBICHHS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 faBJ'IeHI/IH rasa or ooréma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepemaua maBieHHS TBEPABIMU
35 TGJIIZU\fI/I mjﬂKOCTs{MI/I 5 I;;IBaMI/I. bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
aBJICHHEC B YKUJKOCTH U ra3e
36 iBBaﬁﬁoe ﬂeﬁfTBHeM CUJIBI ’ bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bubmuorexa [JOK
B JKHUIKOCTH U rase. 3akoH [lackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuatoumecs cocye! https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmoreia LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. IlopuiaeBoi
YKUJKOCTHBIN HAcOC
a1 ATMmocdepa 3eMu ¥ IPUUUHBI €€ bubnnoreka [JOK
CYIIECTBOBAHHS https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK
JIaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHoro bub6nuorexa [IOK
nasnenust. OnsiT Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO bubnmuotexa [JOK



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

JABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops

bapomerp-anepouns. Atmocdeproe
JaBJICHHE Ha Pa3IMYHbBIX BHICOTAX

https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

46

47

48

49

50

Pemenne 3agau mo teme "
AtmoctepHoe naBienue"

JeiicTBuE )KUIKOCTH U T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGoparopHnas pabora
«OmnpeenenHre BhITAIKMBAIOIICH
CWJIBL, ACMCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B KHUIKOCTb)

Jlaboparopnas pabota 1o Teme
«MccrenoBanue 3aBUCUMOCTH Beca
TeNa B BOJE OT 00bEMa
MOTPY>KEHHOHU B JKUJIKOCTh YaCTH
Tena»

IInaBanue Texn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlaboparopHnast pabota
"KonctpyupoBanue apeomeTpa Ui
KOHCTPYUPOBAHUE JIOJIKA U
omnpeeieHue eé
rpy30noabEMHOCTH"

52

Pemrenue 3agad mo reMam:
«IInaBanue cymos.
BosnyxomnaBanue», «/laBnexnue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»

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

53

KonTponbhas pabota no teme
«/laBiieHne TBEpABIX TEN,



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/ff0a3654

SKUIKOCTEN U ra3oBy

bubmuorexa [JOK
>4 Mexauitieckas pabota https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
> Morzocts. EAumiteI MomtiocTH https://m.edso0.ru/ff0a3fe2
Ypoxk-uccienoanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noanéMe 1o Jjectauie"
57 [IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cui Ha peryare
Peruaru B TexHuke, OBITY U
58 npupoje. Jlaboparopnas pabota 05 bubnnorexa [HOK
«HMccnenoBanue yciaoBuii https://m.edsoo.ru/ff0a478e
paBHOBECHSI phIuara»
Pemenue 3agau no reme «Y cioBus bubnuorexa [JOK
59
PaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Koaddunment monesHoro neiictpust
60 MexaHusMa. JlabopatopHas pabota 05
«M3mepenne KI1/I HaknoHHOM
TIJIOCKOCTHY
61 Pemenue 3amgad mo teme "Pabora, bu6nmoreka [JOK
MoIHoCTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHuveckasi SHEPTHSL.
62 Kunernueckas u nopTeHuI/Iaanaﬂ bubmorexa [JOK
https://m.edsoo.ru/ff0a4252
SHEpTrus
63 3aK0H COXpaHEHHUs MEXaHUYECKON bubnmuotexa [JOK
SHEPTUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
64 "DKCIepUMEHTAILHOE OIIPENEICHHE 1

W3MEHEHMS KHHETHYECKOM U



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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

MMOTEHITMATBLHON SHEPTHH TIPH
CKaTBIBAHUM TEJIA 10 HAKJIOHHOM
mIockocTu"

KonTponbhas pabora no teme

05 «PaboTa 1 MOIIHOCTb. DHEPTHUs» 1
PesepBHblil ypok. Pabora ¢
66 TGKC’IF)aMI/I H(ZIF"I)“CMG "MexaHu4ecKoe 1 Bubmorexa LIOK
| https://m.edsoo.ru/ff0adee6
JIBHDKCHUE
PesepBHbIii ypok. Pabora ¢
67 TeKcIT)aMH H(Z,’P;GMG "JlaBiieHuE 1 Bubmiorexa LIOK
. . Y https://m.edsoo.ru/ff0a4ffe
TBEPABIX T, JKUIKOCTECH U Ta30B
PesepBHylit ypok. Pabora ¢
68 TekcTtaMmu 1o Teme "PadoTa. 1
MomHocTb. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pPOBbIE

‘:;ln Tema ypoka Beero Kontpoabubie IIpakTuueckue II/I[:;:eHI/Iﬂ o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubmmoreka [JOK
1 1
TEOPHH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mopaenu TBEPAOTO, KUAKOTO U
3 ras(z)[06pa3Hor;Ho CO(lTO)IIi/Iﬁ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U ra3000pa3HOro
4 COCTOSIHHUH BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHu
5 Kpucrannuueckue u amopgHbie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 bubmorexa IOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIEpaTyphl
8 CO CKOPOCTBIO TEIIOBOTO JABUKEHUS 1
YaCTHII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexa [JOK

W3MEHEHUS BHYTPEHHEN SHEPrUuu

https://m.edsoo.ru/ff0a5c60



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

bu6mmorexa [IOK

10 Buyet Terutonepe ia https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIECTB ¥ MAaTCPHAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonunuectBo TEIOTHL. Y A€iibHAs bubmuorexa [JOK
TETIOEMKOCTh https://m.edsoo0.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OajlaHca.

13 T:HJIOO6M€H 1 TEIIOBOE bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopnas pabota

14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TE1000MEHa MPH CMELTMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonuvecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHUs
TeJa U BBIIENSIEMOT0 UM MPU
OXJIQXKICHUH
JlaGopaTopHnas pabota

16 "Oane)z[eniHHe l;nenLHoﬁ bubmorexa HOK

\ https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA

17 DHeprus ToIuMBa. Y aenbpHas bubnuoteka [JOK
TEIJIOTa CrOPaHHS https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepJieBaHUE

18 KPHUCTAJUTMYECKUX 1;2;1. VnenbHas Bubmiorexa LIOK

https://m.edsoo.ru/ff0a71d2
TETUIOTA TUIABJICHUS
JlaGopatopHnas pabora ) BuGmorexa [IOK
19 "OnpeneneHue yaenbHON TEIOThI

TIaBJIeHHs JIpaa"

https://m.edsoo.ru/ff0a72fe



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

20

21

22

23

[TapooOpa3zoBaHue 1 KOHJEHCALIHSL.
Ucnapenue

Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTh TeMIIepaTyphl
KHUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTENLHOU BIIAKHOCTH
BO3ayXxa"

Pemenue 3agau Ha onpeneneHue
BJIQXKHOCTH BO3/1yXa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHIMIBI pabOTHI TEMIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBurares.
TeroBbie ABUTATEIN U 3alUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U PEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BenecTna"

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

28

KonTponbnas pabora no teme
"TerioBele saBieHUA. VI3MeHeHne
arperaTHBIX COCTOSIHUI BeriecTra"

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

29

QHCKTpI/ISaHI/Iﬂ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa/10B



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ypoxk-uccienoBaHue

30 "DyekTpu3anus TeJ HHAYKIIUEH 1 1
IIPY COIPUKOCHOBEHUU"
31 B3anmoneiicTBue 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEecKoe MoJie.
32 HarnpsiykeHHOCTB 2JIEKTPUYECKOro bubmumorexa [IOK
moJist. [IpHHIKI CYTIepIO3HIINT https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocutenu snektpuyeckux 3apsiioB.
33 OnemeHTapHbii 3apsn. CtpoeHue
aToma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHHS AIICKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHHE bu6mmoreka [IOK
CBOWCTB 3JICKTPUYECKHX 3apAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €T0
36 CyHIGCgBOBaHI/IH. I/ICT(ZIIIHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlecTBUSI 2JIEKTPUUECKOTO TOKA Brbmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIEKTPUUYECKOTO MOJISL Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmoreka [JOK
JKUIKOCTSIX U razax https://m.edso0.ru/ff0a9838
40 DJIeKTpUYeCcKas 1erb U €€
COCTaBHBIC YaCTH
41 Cuna Toka. JlaboparopHas pabota 0.5 bub6nuorexa [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

"M3mepeHue u peryampoBaHue
CHUJIBI TOKA"

DJEKTPUIECKOE HANPSHKCHHE.
BoasT™metp. JIaboparopHas pabota

https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [IOK

42 "U3MepeHune v peryIupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpspKeHus"
CornpoTuBiieHHE TPOBOJHUKA.
43 y,I[eJI'iBHOC COHpOTPI:BHCIfHe bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BelIeCTBa
Jlaboparopnas pabora
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 CONPOTHUBIICHUS Hpoé)ozmmca OT €To 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOIIA/IH MTOTIEPEYHOTr0
ceyeHus 1 marepuana”
3aBHCUMOCTB CHIIBI TOKA OT
45 HarpspkeHus. 3akon Oma ayis bubmorexa [JOK
https://m.edsoo.ru/ff0aad4a
y4JacTKa Leru
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHIIBI
46 TOKa H;lymero qyepe3 pe3nucTop, OT 1 Brbmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSIKEHUN bubnuoreka [IOK
48 1
MIPH MOCJIEIOBATEIEHOM https://m.edsoo0.ru/ff0aaa58
COEIMHEHMH JIBYX PE3UCTOPOB"
49 JlaGopatopnas pabora "IIpoBepka 1 bub6nuorexa [IOK

IpaBujia JJIs1 CUJIbI TOKA MIPpU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

napajyuieIbHOM COETMHEHUU
pe3uctopon”

Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa 11 pa3InyHOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOJHUKOB
Pabora u momtHOCTH
51 BJIeKTpI/IquK]jFO TOKa. 3aKOH bubmiorexa LIOK
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
Jlaboparopnas pabota
52 "OnpinenI;HHe I;)a6OTI)I ¥ MOIITHOCTH bubmmoreia LIOK
| https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNEeKTPUYECKHE LIETTH U
53 MOTPEOUTEIH DIICKTPHICSCKOM bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPUUYECKUe 3apsiibl.
54 3apsKeHHbBIE TeJrI)a U UX ™ bubmorexa IOK
B . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [ToCcTOSTHHBII
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DneKTpuUecKue 3apsbl.
55 3ap5[)K€I;IHI>Ie Tena I/IpI/Ii bubmorexa IOK
B . https://m.edsoo.ru/ff0abea8
B3anMoieiicTBus. [ToCcTOSTHHBII
BJIEKTPUYECKUAN TOK"
56 [TocTosiHHBIE MATHUTBI, UX
B3aMMO/IEHCTBUE
57 Ypok-uccnenosanue "M3ydenue bubnmuotexa [JOK
TOJICH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe noje. MarHuTHOE 1oJIe bubnmuotexa [JOK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

59

3eMJIH U €r0 3HadeHue I KU3HU
Ha 3emiie

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHoe
T10JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHne >IEeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"U3y4yeHue neicTBUS MAarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

62

DNeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpOABUTATENS "

Omnbrtel @apanest. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

Onektporereparop. Crocoos
MTOJTYYEHUS MIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

64

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIJIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

65

KonTponbnas pabora no teme
"DJIeKTpUYECKUE U MAaTHUTHBIC
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ach14



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66

67

68

PeseprubIit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TerioBrie
sABJIeHUS"

PesepBHbIit ypok. Pabora ¢
TekcTaMu 110 TeMe "I1oCcTOSIHHBIN
AJIEKTPUYECKUM TOK"

PesepsHsiii ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
sBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

145



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

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Tema YpoKa KOHTpOJIbeIe HpaKTuqecxne I[aTa OﬁpaSOBaTe.}Ibele
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl

1 MexaHn4eckoe JIBUKEHUE. 1
MarepuanbHas TO4Ka

5 Cucrema orcueta. OTHOCUTENBHOCTh 1 bu6mmoreka [IOK
MEXaHUYECKOTO JIBHYKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMoIMHEIHOE 1 bubnnoreka [JOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIMHENHOE

4 nBixkeHne. CpeiHssi © MTHOBEHHAs 1
CKOPOCTh

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTu
JlaGopaTtopHnast pabota
"OnpeneneHne yCKOpeHus Tesa npu bubnunorexa [JOK

7 1 1
PaBHOYCKOPEHHOM JIBH)KEHHH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"

8 CBobonHoe najeHue tei. OnbIThl 1
Tlamunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 okpyxHocTH. [lepnon u yacrora 1 bubnnorexka [HOK
obparmienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE

11 [Tepssiit 3akoH HetoToHa. BekTop bubnnorexka [JOK



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

CHUTBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubmumoreka [IOK
12 .
PaBHoeiicTBYIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubmumorexa [IOK
Cyrmepro3unus cuil https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB Herorona https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocti. 3o Tyka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agau mo reme «Cuna
YIIPYTOCTH
JlaGopaTopHas pabora
17 «Ol‘[pIE):HeJ'IIE):HI/IeI))KeCTKOCTI/I bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
IPYXKUHBDY
18 Cuta Tperims bu6mmorexa [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuna bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopaTopnas paborta
20 "OHpIe),I[eJ'IEHI/Ie I1)<03(I)(I)I/ILU/IeHTa bubmorexa LIOK
. https://m.edsoo.ru/ffOaf8be
TPEHHSI CKOJIBKCHHUS
Pemenne 3agau 1mo Teme "3aKoHBI
21 HerotoHna. CII[/IJ'Ia ynpyroctu. Cuia bubmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
Cuita TSDKECTH U 3aKOH BCEMHUPHOTO
22 TATOTEHUS. Y CKOpEeHUe CBO60§HOFO Bubmiorexa LIOK
https://m.edsoo.ru/ff0af044
MaJeHUs
VYpok-koHpepenius "JIBuxenue Ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conneunas cuctema). 'anaktuku"
24 Pemenne 3agau o teme "Cuna bu6nmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

TSDKECTH Y 3aKOH BCEMUPHOTO
TATOTEHUS"

HepBa;I KOCMHUYECKasA CKOPOCTb.

https://m.edsoo.ru/ff0af5f8

bu6mmoreka [IOK

25 HeBecomocTh 1 mieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaJbHOW TOYKHU.

26 AGCOMIOTHO TBEPIOE TEIIO. bubmumorexa [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpaICHUS

27 MowmenT cuisl. LienTp TsxecTn

28 Pemenne 3agad mo remMe "MoMeHT bu6mmoreka [IOK
cunel. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM padboTe

29 o ieMe "MexaHqupcKoe I[BI/II:KCHI/IG. Bubmiorexa LIOK

. https://m.edsoo.ru/ff0b0408
Bsaunmonetictue Ten"
KonTtponpsHas pabora o Teme
30 "MGXI;,HI/I‘IGCK(I))G JIBIDKEHUE. Bubmiorexa LIOK
B https://m.edsoo.ru/ff0b06ec
B3aumoneiictue Ten"
Nmnynsce Tena. IMITynsc CUIIBL.

31 3aKOH COXpaHEHUs1 UMITYJIbCa. bubnunoreka [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

32 Pemenne 3agad mmo teme "3akoH bu6nmoreka [JOK
COXpaHEHUs UMITyIbca” https://m.edsoo.ru/ff0b096¢

33 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

bu6mmorexa [IOK

34 Mexannyeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/ff0b0ag4

35 Pabota cUIIBI TSDKECTH, CHIIBI bu6mmoreka [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaGopaTtopHnast pabota

«Omnpenenenne pabOTHI CHIIBI TPEHHS



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IIpU PaBHOMEPHOM JIBUKEHHUH Teja
10 TOPU3OHTAIILHOM MOBEPXHOCTH»

CBs13b SHEpruu U paboThI.

37
[TorenuuanbHas SHEPTU
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHsI SHEPTUU B
MEXaHHUKE
JlaGopaTtopHnas padora «13yuenue bubnuorexa [JOK
40
3aKOHA COXPAHEHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
a1 KomnebaTenpbHoE IBHIKCHHE U €r0 bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3 0 .
2 Bunycmme xoncSams biuGmorexa LIOK
e ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematuueckuil 1 npyKUHHBINA
MasiTHUKU
Ypok- 3
b | o G
PHOA https://m.edsoo.ru/ff0b197a
NPYKAHBI U MAaCCHI TPy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHHIX
Jlab 0
46 «gnoiaTe(J)Ilzll{{ilﬂeI:;c:)iLI U Tieprojia Bubmiorexa LIOK
peA N pHOA https://m.edsoo.ru/ffOblaec
KOJIEOAHUH MPYKUHHOTO MasiTHUKA
JlaGopaTtopnast pabota «I[IpoBepka
HE3aBUCHMOCTHU NeproJia KojaeOaHmii bubnuorexa [IOK
47
rpy3a, HOJBEIIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl rpy3a»
48 Mexanundeckue BoiaHbI. CBOMCTBA bu6mmorexa [IOK

MEXAaHHUYECKUX BOJIH. HpO)IOJ'II)HI)Ie u

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

IMOIIEPCUYHBIC BOJTHEBI

49

VYpoxk-koupepenuus "MexaHnuecKue
BOJIHBI B TBEPIOM TeJIC.
CelicMuuyeckue BOJIHEI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa
Ypok-uccinenosanue "HabmroneHue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

53

Ypok-koHpepenmus "YapTpazByk u
UH}PA3BYK B IPUPOJIC U TEXHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroToBka K KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KoyieO0aHuns U BOJIHEL"

Konrtponbnas pabora no reme
"3aKOHBI COXpPaHEHUS.
Mexanuueckue KoaebaHus 1 BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHbIE BOJHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

S7

58

59

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
VYpok-koHdepenuus "[kana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 37eKTPOMarHUTHBIX
BOJIH JIJI1 COTOBOM CBs3U"
VYpok-uccnenosanue "M3ydenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHne
YaCTOThI 1 OJIUHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

BJIGKTPOMaFHHTHOfI BOJIHbI

DNeKTpOMarHuTHasl IPUPOIa CBETA.

61 CxopocTtb cBeTa. BomHOBBIE Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku cBera. [IpsmonnHeitHoe
62 pacnpocTpaHeHue CBgTa. 3aTMeHUs bubmiorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKaia.
63 PemeHHep3anaq Ha an/IMeHeI:me bubmorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenue cBera. 3aKOH bubnnoreka [JOK
IpEeIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcrnobp30BaHHE ITOJIHOTO bubmuoreka [JOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c¢c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crexyo""
VYpok-koHpepeH s
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 Jluna3el. OnTHdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoeHre N300paKeHH B JTMH3AX Bu6miorexa LIOK
https://m.edsoo.ru/ffOb444a
70 JlaGoparopHas paboTa bubnuorexa [IOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

"Onpenenenne GOKyCHOTO
pacCTOSIHUS M ONTHYECKON CHIIBI
cobuparoiiei TuH3b1"

https://m.edsoo.ru/ff0b4206

7 Ypok-koHpepenmus "OnTuiyeckue bubmuorexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'na3 kak onTuyeckas cucrema. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTor
3penusi. Kak coxpanuts 3penue"

Paznoxxenue 6emnoro cBeta B CIIEKTP.

74 OnbiTel HhtoTOHA. CliokeHune bubmuoreka [JOK
CIEKTPAbHBIX IBETOB. Jlucrnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

A3JI0’KEHUI0 OEJIOT0 CBETA B CIIEKT
75 i BOCITPHUSATHIO IIBETA TIPEIMETOB ’ bubmmorexa [JOK
https://m.edsoo.ru/ffOcOe2a
IpU UX HAOIIOACHUU Yepes
I[BETOBbIE (PUIBLTPHI"
Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa CBETa: AUCIEpPCHs,
uHTepdepeHys u auppaxuus”

77 Omnbitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Moneins aroma
bopa
Hcnyckanue u MoTioneHue cBeTa

79 aTOI\Z]OM. KBaHThbI. HHEleﬁanme Bu6miorexa LIOK

https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpoxk-npaktukyMm "Habmronenune bubnuotexa [JOK

80
CIEKTPOB UCITyCKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTnBHOCTE 1 €€ BUOBI bu6mmorexa [IOK



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToMHOTrO sijpa. bubnmoreka [JOK
HykionHas Mozein https://m.edsoo.ru/ff0c18ac

83 PanuoaxkTuBHBIE IPEBpAILICHHUS. bubmumorexa [IOK
H3ortons https://m.edsoo.ru/ffOclal4

84 Penrenue 3amau mo treMe: bu6mmoreka [IOK
"PainOaKTHUBHBIC ITPEBpaICcHUs" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana
VYpoxk-koHhepeHus

86 "PpamzloaKT(iBI;Im: U3ITy4eHUS B bubmorexa HOK

| https://m.edsoo.ru/ff0c2126
PHUPOJIC, MEIUIINHE, TEXHUKE
SnepHbie peakuu. 3aKOHbBI
87 C(;HX[I))aHeHII;I)}I 3a1:»m0130r0 u bubmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 DHeprus CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Snepueie
peakiuu"

90 Peakuuu cunrtesa u nenenus saep. bu6nmoreka [JOK
Hcrounnku sreprun ComHIa U 3BE3 ] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

01 JHepreruka. Jlencreus
paZlOaKTUBHBIX U3NTy4YEeHUN Ha
JKUBBIE OpraHU3MBbI"

[ToaroToBka K KOHTPOJIBHOM paboTe

92 10 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnoreka [JOK
DJEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBeble siBaeHuUs"

KonTponbhas pabota no teme

93 "DNIEeKTPOMarHUTHOE TIOJIE.

QHGKTPOMaFHI/ITHI)Ie BOJIHBI.



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KBauToBrie sBieHus"

[ToBTOpenue, o6o0IIeHNE.

bubmuoreka [JOK
94 JIab 3 1 1
| 2 OpaTOijHe b OTI’: 1o Xypey https://m.edsoo.ru/ff0c245a
BsauMoneiictBue Ten
55 | pumconm w oo o | 1 uGmiorera LIOK
p " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpenue, 0600IIeHNE. Permenue
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 1 bubnmoreka [JOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nBurareiei”
IT 600 .P
o7 pascrnom n xewcersemm sy | 1 buGinotexa LIOK
P s https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ snexkrpoycranoBok"
IT 600 .
o | e e | 1 1
. PATOPHPIC P | pey https://m.edsoo.ru/ff0c2c52
CBETOBEIE SIBIICHUSA
IT 600 . Pao
o | moemrme e s |
N https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
- I_IGOIzT(;pCHI/IZ, oe6oe6'l'lll<e(l)meeéfa6om C . Butmorexa LOK
TCKCTaMMU I10 TCEM JI HUS U
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
IT , 0000 . Pab
o | e e s |
| https://m.edsoo.ru/ff0c3044
ABJICHUA
[ToBTropenue, 06o0meHue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBantoBsas u 1
sanepHas pusuka'
BIIEE KOJIMYECTBO YACOB I1
OBII (@) CTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






