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INOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa 10 (U3MKe Ha ypOBHE OCHOBHOTO o00Iiero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe T0JIO’KeHWW U TpeOoBaHUM K pe3y/ibTaTaM OCBOEHHs Ha
6a30BOM ypoBHE OCHOBHOU 0Opa3oBaTe/bHOW MpPOTPaMMbl, ITPe/ICTaBIeHHbIX B
dI'OC 000, a Takxke ¢ yuéTtom degepanbHOI paboueit mporpaMMbl BOCITUTAHUS U
Konrjenimu riperniofaBanusi yuebHoro npeameta «Pusnka».

[lporpamma 110 ¢H3MKe Ha YypOBHe OCHOBHOro 00iiero o6pa3oBaHus
CoCTaB/ieHa Ha OCHOBe TIOJIOKEHWM W TpeOoBaHWMM K pe3y/bTaTaM OCBOEHHs Ha
6a30BOM ypoBHE OCHOBHOU 0Opa30BaTe/bHOW MPOTPaMMBbl, IIPe/ICTaBIeHHbIX B
dI'OC 000, a Takxke ¢ yueToM (dheepanbHON paboueit MporpaMMbl BOCITUTAHUS U
KOHIIENINH TIPero/jaBaHus yuebHoro npeamera « DU3uKa».

Copep>kaHue TMporpaMMbl 10 GH3MKe HarpaBieHo Ha (QopMHpoBaHHe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCs ¥ OpraHM3aldi0 H3y4YeHUs
bu3MKN Ha [eATeNbHOCTHOW OCHOBe. B mporpamMme 1o ¢u3vKe YUUTHIBAHOTCS
BO3MOJKHOCTM yueOHOro mpegMera B peanusaiu TpeboBanuii ®I'OC 00O k
TJIAaHUPYEMbIM JTMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHHs], a TakxkKe
MeXIpeZMeTHbIE CBSI3U eCTeCTBeHHOHAyUYHbIX YyueOHBIX TpeJIMeTOB Ha YypPOBHE
OCHOBHOTO 0011]er0 00pa30BaHMS.

[Tporpamma 110 (hu3MKe yCTaHaB/IMBAeT pacrpe/ieneHre yueOHOro MaTepuasna
10 rojiaM o0yueHus (110 Kjaccam), MpejyiaraeT pUMepHY0 M0C/eI0BaTe/IbHOCTh
M3y4eHusi TeM, OCHOBAHHYIO Ha JIOTMKe pa3BUTHS MPEeAMETHOTO COJep>KaHUsS U
ydJeTe BO3paCcTHBIX 0cOOeHHOCTel 00yJaroImXcsl.

[Iporpamma 10 ¢u3MKe pa3paboTaHa C 1le/IbI0 OKa3aHUS MeTONYeCKOU
TIOMOIIM YUUTETFO B CO3/IaHMK paboueii porpaMMeI 110 yuebGHOMY TTpeIMeTYy.

dusmKa SIB/ISETCS CUCTeMO0OPa3yIOIUM [I/Isl eCTeCTBeHHOHAYUHBIX yueOHBIX
TIpeIMeTOB, TIOCKOJIbKY (U3HWUecKre 3aKOHbI JieXKaT B OCHOBe TIIpPOLIeCCOB U
SBJIECHUN, HW3yyaeMbIX XuUMHel, Ouosiorveid, acTpoHoMueil u (puU3MUecKoi
reorpaduveli, BHOCHUT BK/JaJ, B eCTeCTBEHHOHAy4YHYI0 KapTHHy MWpa,
Tpe/ioCcTaB/isieT Haubosiee siCHble 00pa3libl TMpPUMeHEHWs] HAay4YHOTO MeToa
T03HaHMSI, TO eCTh CTIocoba ToJTyueHus JOCTOBePHBIX 3HaHUN O MHpe.

OpHa W3 T/IaBHBIX 33j/jau (hU3MUYeckoro obpa3oBaHUsI B CTPYKType 00iijero
oOpa3oBaHUsI COCTOMT B (DOPMHPOBAHWM €CTECTBEHHOHAyYUHOW TPaMOTHOCTU H
WHTepeca K HayKe Y 00yuaroIuxcs.

W3yuyenne ¢u3mkd Ha 0a30BOM YpOBHe TpeAriojiaraeT OBJajieHue
C/TeAYIOIMMH  KOMITETEHTHOCTSIMH, XapaKTepPU3YIOIIUMH eCTeCTBeHHOHAYUHYHO
I'PaMOTHOCT:

® Hay4HO OOBSICHSTH SIBJIEHUS,

® Ol[eHWBaTh U MIOHUMAaTh 0COOEHHOCTH HAyYHOT'0 MCC/Ie/JOBaHMS;



WHTEepPIIpeTUPOBATb [AdHHbIE W MCIIO/Ib30BdATh HdyYUYHBI€ [10Kd3dTe/IbCTBd
AJIA T1I0/Iy4Y€HHKS BBIBO/IOB».

Llenu wu3yueHusi (PU3MKA HA YpPOBHE OCHOBHOTO 00iijero ob6pa3oBaHus
orpefieJieHbl B KOHIIEMIWM TIpero/laBaHus yueOHoro TipegmeTta «®Pu3nKa» B
oOpa3oBaTe/bHBIX ~opraHusaiusx Poccuiickoit  @Defepaiiuy, —peany3yrOUX
OCHOBHBIe 0011]e00pa3oBaTe/ibHbIe TIPOrPAMMBI.

ey n3yueHus: GU3MKU:

npuoOpeTeHre UWHTepeca U CTpeMJ/IeHHsI O0ydJarol[uxcsi K HayyHOMY
W3yUEeHUIO TIPUPO/ibl, pa3BUTHE UX UHTE/VIEKTYa/JbHbIX W TBOPUECKUX
CII0COOHOCTel;

pa3BUTHE MPeJICTaB/IeHNI 0 HAYYHOM MeTo/le M03HaHUsl U (pOpMHUpOBaHUe
MCC/IeI0BaTe/IbCKOr0 OTHOLLIEHUS K OKPY>KatOL[UM SIBJIEHUSIM;
dbopMHUpOBaHHMEe HAay4yHOrO0 MHMPOBO33DEHUs] Kak pe3y/bTaTa H3y4YeHUs
OCHOB CTPOeHMsI MaTeprH U (PyH/laMeHTalbHbIX 3aKOHOB (DH3UKY;
dbopmMuUpoBaHMe TpeJCTaB/JIeHUM O PO (PU3KKU [Jis Pa3BUTUS [IPYTUX
eCTeCTBeHHbIX HayK, TEXHUKU U TEXHOJIOTHN;

pa3BuUTHE  TIPeJCTaBJeHWA O  BO3MOXKHBIX  cdepax  Oymyieit
ripodeCcCrOHA/ILHOM [leATe/IbHOCTH, CBSI3aHHOM C (hDM3MKOM, TOATOTOBKA K
JanbHelieMy o0yueHHI0 B 3TOM HarlpaB/IeHHH.

[ocTwkeHre 5THUX Lejed MporpaMMmel MO (M3MKe Ha YPOBHE OCHOBHOIO
ob1jero obpa3zoBaHus obecrieunBaeTcs pellieHUeM CJIe/[yIOLMX 3a/au:

npuobpeTeHre 3HAHWM O [AWCKPETHOM CTPOEHHWH BeIeCTBa, O
MeXaHUYeCKUX, TerJIOBbIX, 3/eKTPUUYECKHUX, MarHUTHbIX W KBaHTOBBIX
SIBJIEHUSIX;

npuoOpeTeHre yMeHUH OMUChIBaTh U OOBSCHATH (hH3uUecKue siBJIeHUs C
WCII0/Ib30BaHKEM T0/TyYeHHbIX 3HAHUM;

OCBOEHUe MeTO/IOB pellleHus TPOCTeMIlIMX pacueTHbIX 3aJjau C
WCII0/Ib30BaHUEM bur3nueckux Mo/iesiei, TBOPUECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHe yMeHUU Hab/toaTh IPUPO/IHBIE SIBJIEHUS U BBITIO/IHATD OIIBITHI,
nabopaTopHble paboTbl UM  3KCMEepUMeHTa/lbHble HWCCAeI0BaHUS C
HCTI0/Th30BaHHEM U3MEPUTEe/TbHBIX IPHOOPOB;

OCBOEHMe TIPUEMOB paboThl ¢ MHMoOpMaleli (GHU3NMUeCKOro COep KaHus,
BKJ/IFOYasi MH(OPMaL[[I0 O COBPEMEHHBIX JOCTWKEHUAX (PU3UKH, aHaU3 U
KPUTHUYECKOe OLleHUBaHue MH(GOopMaLuy;

3HAKOMCTBO €O chepaMu TTpodeCCUOHATBLHOM /1eITeIbHOCTH, CBSI3aHHBIMU
C ¢u3MKOW, ¥ COBPEMEHHBbIMU TEXHOJIOTUSIMH, OCHOBAaHHbIMH Ha
JNOCTKEeHUAX (PU3MYeCKOU HayKH.



OOb11jee yKnC/I0 YaCOB, peKOMeHJOBaHHBIX Zjis u3yueHus: (GU3MKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 Kjiacce — 68 yacoB (2 yaca B HeJje/t0), B 8 kiacce — 68
yacoB (2 uaca B Hefemw), B 9 kmacce — 102 uvaca (3 yaca B Hejes).

[TpennaraemMelii B TIporpaMMe 1o (H3MKe TiepeueHb 1ab0paTOpHBIX paboT U
OTILITOB SIBISIETCSI PEKOMeH/]aTe/IbHbIM, YUUTe/b fiejlaeT BbIOOD TIpU MpOBeAeHUU
7abopaTOpHBIX PabOT W OIBITOB C yYeTOM HWHAMBUAYa/JbHBIX 0COOeHHOCTeH
00yuaroIuXxcs, CITUCKa SKCIIePUMEHTAIbHBIX 3aZlaHWM, TTpe/jlaraéMbIX B pPaMKax
OCHOBHOT'O TOCYIapCTBEHHOTO K3aMeHa 10 (pu3mKe.



COAEPXXAHUE OBYUEHUA

7 KIIACC
®du3uKa u eé posb B MO3HAHUM OKPY)KaKOLIero Mupa.

@dusrkKa — Hayka O npupoge. fBnenus npupofbl. du3nuecKue SBJIEHUS:
MeXaHWuecKue, Ter/IOBble, 3/IeKTpUYeCcKrie, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

dusnueckre BeMMUUHBLI. M3mepeHue (usnueckux BenuuvdH. Ddusnueckue
nipubopsl. [TorpemiHOCTL U3MepeHnit MeXkyHapoiHasi CUCTeMa eUHMII.

Kak ¢usuka u [Apyrvue ecTecTBEHHble HAyKuM H3y4yalOT [pPUPOJY.
EcTecTBeHHOHayuHbIM MeTOJ] TIO3HAHHWsSA: HaOMIOJeHHe, TMOCTaHOBKA HAy4YHOTO
BOTIPOCA, BBIIBWKEHHE TUIOTe3, SKCTIEPUMEHT T10 TTPOBEepKe TUTI0Te3, 00bsICHeHHEe
Habstojaemoro siByieHusi. Onvcanve Gy3NUeCKUX sIBJIEHHN C TIOMOIIBI0 MOZe el

demoncmpayuu.

1. MexaHuueckue, TemJiOBble, 3J€KTPUUYECKUE, MarHUTHbIe, CBETOBbIE

SIBJIEHUSL.

2. ®usnueckue TIPUOOPHI U TIPOIieiypa MPSIMbIX W3MepPeHU aHaJorOBbIM U

1[M(POBLIM PUOOPOM.

JlabopamopHble paGombl U ONbIMbL.

OmnpepieneHye 1ieHbI [leIeHUs 1IKa/Ibl U3MepUTe/ILHOT0 TIprbopa.

N3mepeHure pacCTOSTHUAM.

N3mepeHne 00bEMa >KUJKOCTH U TBEPAOTO TeJa.

OrnipefiesieHre pasMepoB MaslbIX TeJl.

N3mepeHre TemmepaTypbl TMpU TMOMOIIM >XUAKOCTHOIO TEpMOMeTpa |

JlaTYMKa TemIiepaTyphbl.

6. IlpoBemeHue ucciefoBaHUS MO MPOBEPKEe TUIOTE3bl: JATbHOCThH IMOJIETa
I11apyKa, TMYIeHHOTO TOPU30HTa/IbHO, TeM 0oJibiile, yeM 0oJiblile BbICOTa
TyCKa.
IlepBoHaua/ibLHBbIE CBEJJeHUS1 0 CTPOEHHH BellecTBa.

CrpoeHve BellecTBa: aTOMbl W MOJEKY/bl, KX pasMepbl. OmNbITHI,
[l0Kas3bIBarolle TUCKPeTHOe CTPOeHUe Bell[eCTBa.

[ewkenue yactul] BellecTBa. CBSI3b CKOPOCTH [BW)XXEHHS UaCTUL] C
TemriepaTypoil. bpoyHoBckoe nBwkeHue, auddysus. B3auMogeiicTBHe 4YaCTUL]
BellleCTBa: NPUTSDKEHUE U OTTa/IKUBaHUE.

ArperaTHble COCTOSIHUSI BellleCTBa: CTPOEHHE Ta30B, KUJKOCTEM U TBep/bIX
(KpucCTaM4yecknx) Tea. B3avMOCBSI3b MeXXJy CBOMCTBAaMHU BeIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHueM. OcoGeHHOCTH
arperaTHbIX COCTOSSHUM BOJPBI.

Hdemoncmpayuu.

1. HabmromeHrie OpOYHOBCKOTO JIBV>KEHHSI.

2. Habsmogenue auddysuu.
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3. Habmogenue  siBjieHUM,  OOBSICHSIONIUXCA ~ TIPUTSDKEHHUEM WM
OTTaJIKUBaHWEM YaCTHL] BelleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OueHka pguameTpa aToMa MeTOAOM PpsAfOB  (C  MCIOJIb30BaHUEM

dboTorpaduii).

2. OrBbITHI 110 HAO/TIOIEHUIO TETVIOBOTO PACIIMPEHKs Ta30B.

3. OTrbIThI 110 0OHAPYKEHHIO 1eMCTBUSI CUJT MOJIEKYJIIPHOTO TIPUTSDKEHUSI.

JIBMOKeHUe ¥ B3aMO/ieliCTBHe TeJl.

MexaHnnueckoe [JBKeHWe. PaBHOMepHOe U HepaBHOMEDHOEe [IBMIKEHHe.
Ckopoctb. CpefHsiss CKOPOCTb PU HEPAaBHOMEPDHOM [BMKeHUU. Pacuer mytu u
BpeMEeHMU JIBM)KEHUSI.

fBneHve wHepuuu. 3aKOH WHepUWU. B3avmopencTBHe Ten Kak MpPUUYMHA
VM3MEHeHHUs] CKODOCTU [BWXeHUsi Tejl. Macca Kak Mepa WHEPTHOCTH Tera.
[InoTHOCTE BemectBa. CBA3b IUIOTHOCTA C KOJMYECTBOM MOJIEKY/ B eJUHULIE
obbema BelrecTBa.

Cua Kak xapakTepuCTHKa B3auMoZeucTBusl Tea. Chjia yrpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl C TIOMOLLIBIO AUHAMOMeTpa. fIBjieHUe TArOTeHUs U Cuila
TsokecTu. Cujia TsSDKeCTy Ha pyrux rniaHetax. Bec tena. HeBecomocTs. CriokeHue
CWJ1, HampaB/eHHbIX M0 OAHOW mnpsiMou. PaBHozelcTByroWas cuia. Cua TpeHus.
TpeHue CKOJIb)XeHUs U TPeHure MOoKos. TpeHue B NPUpPO/ie U TEXHUKE.

demoHncmpayuu.

Habro/ieHre MexaHU4eCcKoro ABMKeHUs Tea.
N3mepeHre CKOPOCTH MPSIMOJIMHEUHOTO IBMYKEHUSI.
HabntoseHue siBieHUs] UIHEPLIWH.
HabtojeHre n3MeHeHUs] CKOPOCTH TIPYU B3aUMO/I€MCTBUH TeJl.
CpaBHeHre MacC M0 B3aUMOJEUCTBUIO TeJl.
CrioxkeHue CWJ1, HaTlpaB/IeHHbIX 110 OJJHOM TIPSIMOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OnpepgeneHvie CKOPOCTA PaBHOMEDHOIO [IBW>KeHUs (I1apyKa B »KUJKOCTH,
MO/Ie/Iv 37IeKTPUYeCKOT0 aBTOMOOWJISI U Tak Jiasee).
2. OrmpesienieHre cpefiHEM CKOPOCTU CKOJIb)KeHUs OpyCKa WM 1lapvka Iio
HAKJIOHHOU TIJIOCKOCTH.
3. OripefesieHue TJIOTHOCTH TBEPZOTO TeJia.
4. OnbIThl, eMOHCTPUPYIOIIIME 3aBUCHMMOCTb pacTsbkeHUs1 (JgedopMarin)
TIPY>KUHBI OT TIPUI0’KEHHOU CUJIBI.
5. OnbIThI, 1eMOHCTPUPYIOLME 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbXKEHHUS OT
BeCa TeJia U XapakTepa COINPHKACAOLIUXCS TOBEPXHOCTEN.
JlaB/ieHHe TBEPABIX TeJI, )KUJKOCTeH U ra3os.
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HaBnenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus JaBaeHus. JlapieHue rasa.
3aBUCHMOCTb [laBjieHUs] Ta3a OT obbeMa, TemmepaTyphl. [lepemaua zaByieHus
TBePAbIMU TejlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackansa. [IHeBMaTtuueckue
MalllMHbI. 3aBUCUMOCTh [JaBJIeHUs >KUJKOCTH OT TJyOuHBL I'MapocTtathueckuit
napagokc. Coobiijatorecs: cocybl. ['MpaBiuuecKyie MeXaHu3Mbl.

Atmochepa 3emnu U atrmocdepHoe JaBsjieHue. [IpyUuuHBI CylileCTBOBaHUS
BO3/yIIHOM 000/0uky 3emu. OrnbiT Toppuuenmu. M3mepeHue aTtMochepHOro
JlaBjieHUsi. 3aBUCUMOCTb aTMOC(HEPHOT0 [aB/eHUsI OT BbICOThI HaJl YDOBHEM MOPSI.
[Tpubops! /151 ©3MepeHHst aTMOC(epHOTO JJaB/eHMUs.

[HericTBue >XKUAKOCTH U ra3a Ha MOrPy>KeHHOe B HUX Tes0. BrITanKkrBarolas
(apxumenoBa) cuia. 3akoH Apxumesa. [lnaBanue Tes. Bo3ayxomniaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD JlaBJIeHUsI Ta3a OT TeMIlepaTyphbl.
[Tepepaua maBieHUs )KUIKOCTBIO U Fa30M.
Coobrjaroiiyecst CoCy/ibl.
I'mpapaBamyeckuy mpecc.
[TposiBneHue feliCTBUSI aTMOC(EPHOTO JaBIeHUs.
3aBUCHMOCTb BBITQJKMBAKOILEH CUIbI OT OObEMa MOTPY>KEHHOM dYacTu
TeJla U TVIOTHOCTU XKUJKOCTH.
PaBeHCTBO BbITA/IKMBAOIEN CU/TbI BECY BBITECHEHHOW JKUJKOCTH.
YcnoBue naBaHusl Tes: TJlaBaHUE WM TMOTPY’KEHWe Tell B 3aBUCMMOCTH
OT COOTHOIIEHUS TJIOTHOCTEM Tesla U )KUAKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. WccnemoBaHre 3aBUCUMOCTH Beca Tejla B BoZie OT 00béMa MOrpy>kKEHHOM B

JKUJKOCTh YaCTH TeJia.

2. OnpenesieHMe  BBITAJKUBAKOLIEW  CW/bL, JEMCTBYIOLLIEM Ha  TeJo,
TIOrPY>KEHHOE B )XUAKOCTh.

3. TIpoBepka HE3aBHCUMOCTH BBITAJIKMBAKOIL[eH CUJIbI, IeUCTBYIOLLIE Ha TeJI0
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITel, JEMOHCTPUPYIOLME 3aBUCMMOCTb BBbITA/IKUBAIOLIEU CHUJIbI,
JeNCTByIOLLeld Ha Telo B JKUJKOCTH, OT 00bEéMa TOrpYyXEHHOU B
JKAJIKOCTb YaCTH TeJjla U OT TVIOTHOCTU XKUJKOCTHU.

5. KoHcTpyupoBaHue apeoMeTpa WIA KOHCTpYMpOBaHWe JIOAKA U
oripeziesieHue eé rpy3onogbEMHOCTU.

PaboTa 1 MOLIHOCThb. JHEprus.

MexaHnnueckasi pabora. MoII[HOCTb.

[TpocThle MeXaHW3MbBI: pbluar, 0JIOK, HaK/JOHHasi ITUIOCKOCTh. [IpaBuIO
paBHOBecHsi pbluara. IIpviMeHeHre TIpaBWIa paBHOBeCHsl pbluara K OJ/IOKY.

o hwh=
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«30/10TOe TIpaBWIO» MexaHUKU. KosadduiveHT mnose3Horo neiictBusi (manee —
KII/1) mpocThix MexaHu3MOB. [IpocThie MeXaHW3MbI B OBITY M TEXHUKE.

Mexannueckass 3Heprusi. KuHeTMueckas U TNOTeHLMa/bHas SHeprus.
[IpeBpallieHre OJHOTO BU/la MeXaHUUECKOW SHEPTUM B [[PYrOU. 3aKOH COXpPaHeHUs
SHEpPruv B MexXaHUKe.

demoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. Ompepenenue paboThl CHIbI TPEHUS TP PaBHOMEPHOM JABMXXEHUU TeJia

T10 TOPU30HTA/IbHOW [TOBEPXHOCTH.

2. WccnepoBaHue yC/I0BUMM PaBHOBECHS pblyara.

3. M3mepenue KII/] HaKJTOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUs MeXaHUYEeCKOM SHEePIruM.

8 KV/IACC

TerioBbie AB/ICHUA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOEHUS
BeljectBa. Macca M pasmepsl aTOMOB U MOJieKy/. OTbITbI, MOATBEPXKAarolye
OCHOBHbIE M0JIOXKEHHUS MOJIeKY/IIPHOKUHETUUYECKOU TEOPUHU.

Mogem TBEPAOTO, >XMAKOTO Y Ta3000pa3HOTO COCTOSIHUM BeIllecTBa.
Kpucranmueckve u amop@Hbie Tena. OObsicCHEHUe CBOWCTB Ta30B, >KUJKOCTEN U
TBEDJIX TeJl Ha OCHOBe TIOJIO)KeHUM MOJEKY/IsIPHO-KUHEeTUUEeCKOM TeOopuH.
CmauvBaHMe U KanW/UIsIpHbIe siBieHus. TerioBoe paclliipeHue U CKaTue.

Temnieparypa. CBs3b TemriepaTypbl CO CKOPOCTBIO TeIIOBOIO [BUKEHUS
yactul. BuHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUs] BHYTPeHHel JHepruu:
Tervionepegaya U CoBeplileHue paboThI. Bubl Teryiornepesauu:
TeIJIONPOBOJAHOCTb, KOHBEKLIWS, U3/IyUeHUe.

KomuuecTBO TerioTel. Y/e/lbHas TeMI0EMKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro 0OasaHca. IlnaBneHwe
OTBep/ieBaHKWe KPUCTA/UVIMYeCKUX BeleCTB. YelnbHasd TelioTa I/IaB/IeHus.
[Tapoobpa3zoBanure u KoHAeHcalus. Mcrmapenue. Kumenue. YpenbHasi Teriora
napoo0Opa3oBaHus. 3aBHCHUMOCTb TeMIIEpPATypbl KHWIIEHUSI OT aTMOC(epHOTro
JlaBJIeHus.

BnaxHocTs Bo3ayXxa.

OHeprus TOIIMBA. Y [ie/ibHasl TeryioTa CrOpaHusl.

[Tpunimrel paboThl TerioBbix aAurareneid KIIJI TerioBoro JBuraresis.
TeryioBble ABUTraTeM U 3all{MTa OKPY>Karolller Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpalljeHUs1 SHEPTHUU B TeIJIOBbIX TpOoLieccax.

Hdemoncmpayuu.

1. HabmomeHrie OpOYHOBCKOTO ABV>KEHHSI.
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Habsmogenue auddysuu.

HabsrojeHue siBjieHH CMauvBaHUSI U KalTAJUISIPHBIX SIBJIEHU.
HabnroieHure TerioBOro paciivMpeHus Tel.

Vi3MeHeHUe AaB/ieHUs rasa Mpu U3MeHeHWU 00bEéMa M HarpeBaHUM WU
OXJTaKIeHUU.

[TpaBusia u3MepeHUs TeMIlepaTyphl.

Buje! Terionepeauu.

Ox/akeHre mpy CoOBepiIeHN: PabOThI.

. HarpeBaHue mipu coBepitieHUH pabOThI BHEIITHUMH CUJIAMH.

10 CpaBHeHMe TerIOEMKOCTeM pa3/IMUYHbIX BEIeCTB.
11.HabmoieHrie KUTIeHUSI.

12.HabmroeHrie TIOCTOSTHCTBA TeMITePaTyPhl TIPU TI/IaB/I€HUH.
13.Mojie/ii TeNIOBBIX ABUATATe/IeM.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

OnbIThI 110 0OHAPY>KEHHIO JeHUCTBUST CUJT MOJIEKYJ/ISIPDHOTO TPUTSDKEHUSI.
OmnbITHI 1O BBIPAIMBAHUIO KPHUCTAJIJIOB IOBAPEHHOM COJTM WX Caxapa.
OmnbIThl 10 HAOMIOEHUIO TEIJIOBOTO PACIIMpPeHUsi Ta30B, XKUIKOCTel U
TBEPAbIX TeJl.

OnpejeneHyve faByieHusi BO3Ayxa B OasyioHe LITIPULIA.

OnbIThI, [JE€MOHCTPUPYIOLME 3aBUCUMMOCTh JaBJeHUs BO3JyXa OT ero
00bEMa 1 HarpeBaHUsI WU OXJIaXK/eHUsI.

[TpoBepka rumnoresbl JIMHENHON 3aBUCUMOCTH JJIMHBI CTO/IOMKA »KUAKOCTH
B TEPMOMETPUYECKOU TpyOKe OT TeMIiepaTyphl.

HabntomeHve wu3MeHeHWsi BHYTpeHHel 5JHeprud Tejia B pe3y/bTare
Tervionepejaud ¥ paboTbl BHELLIHUX CUJI.

WccnenoBaHue siBfieHWs1 TersiooOMeHa TpU CMeLIMBAaHUW XOJIOJHOW U
ropsiyeit BoJbl.

OmnpeziesieHe  KOJMYECTBA  TeIUIOThI, TIOJIyYeHHOIO  BOJAOM  IPH
TeryioobMeHe C HarpeThbIM MeTa/l/TNUeCKUM LIWTUHPOM.

10.OnpeneneHve yie/ibHOM TEIJIOEMKOCTU BelleCTBa.

11.HccnenoBanue npoLjecca ucrapeHus.

12.0npefeneHrie OTHOCUTETLHOM BJI&KHOCTH BO3/yXa.

13.0Onpepnenenyve ye/bHOM TEIJIOTHI T/1aB/IeHUS JIbia.

JJIeKTpHUeCKHe U MarHUTHbIE SIBJICHUS.

Onektpusaius Ten. [IBa pojla 3/1eKTpUUYecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tea. 3akoH KysioHa (3aBUCUMMOCTB  CWJIbI  B3aUMO/€UCTBUS
3apsOKeHHBIX TeJT OT BeJTMYUHBI 3apsiZJOB U PACCTOSTHUS MEXAY Te/laMu).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUecKoro Tiojid. [IpuHimn
CyTepIio3vLIMU 3/IeKTPUYECKUX 10/1ei (Ha KaueCTBEHHOM YDOBHE).



Hocurenu snekTprueckux 3apsioB. DJ€MeHTapHbIM 3/1eKTPUUYeCKUM 3apsif.
Crtpoenne aroma. IIpOBOAHMKM W  [AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKUM TOK. YC/IOBUSI CYL[eCTBOBAHUS 3€KTPUYECKOr0 TOKa.
VCTOYHVKM TIOCTOSIHHOTO TOKa. [leWCTBUSL 5/IEKTPUYECKOTO TOKa (TervioBoe,
XUMUYECKOe, MarHUTHOE). DIeKTPUUeCKUM TOK B )KUIKOCTSX U Ta3ax.

OnekTpuueckass Uenb. Cuia TOkKa. JJIeKTpUYeCKoe  HallpssKeHue.
CoripoTuB/ieHre MPOBOJHUKA. YZieJlbHOEe COMNPOTHBIeHUe BelljecTBa. 3aKOH OMa
O yuactka pernd. [locnepoBaresibHoe W mapasule/lbHOe — COelMHEHHe
TIPOBOJHUKOB.

PaboTa ¥ MOIJHOCTb 3/IEKTPUUECKOTO ToOKa. 3akoH [Dxoysns—/leHia.
DJieKTpuuecKue 1eny U NoTpebuTe/n 37eKTpruueckoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHble ~ MarHuUThl.  B3aWmozencTBMe  TOCTOSIHHBIX ~ MarHWTOB.
MarnuTtHoe nosie. MarHutHoe 1oJsie 3eM/IM U ero 3HaueHue 1Sl JKU3HU Ha 3emiie.
OnbiT  Opcrefa. MarHutHoe 1o/le 3/IeKTPUUeCKOro Toka. IIpumeHeHue
3JIeKTPOMAarHuTOB B TeXHHUKe. [leliCTBYe MarHUTHOTO T0JIs1 Ha TIPOBOJAHUK C TOKOM.
ONeKTpoJBUraTe/ib MOCTOSHHOTO TOKa. Vcmosib30BaHWe 371eKTpoJABUraTesien B
TEeXHUUECKUX YCTPOMCTBAX M Ha TPAHCIIOPTe.

Omneitel @apages. SIBieHre 371eKTPOMarHMTHOW MHAYKLMU. [IpaBuo JleHna.
OJIeKTpOoreHepaTop. Crioco6ml T0JIyYeHuUs 3/1eKTPUYECKOU SHEepIuu.
ONeKTPOCTAHLIMM Ha BO30OHOB/ISIEMbIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.

O/nexTpusaLus TeJl.

[Ba poza 3/1eKTpUYECKUX 3apsifioB U B3aUMOZENCTBUE 3apPSHKEeHHBIX Tel.
Y CTpOWCTBO U [IeCTBYE 3JIEKTPOCKOTIIA.

O/eKTpoCcTaThuecKasi UHAYKLIUS.

3aKOH COXpaHeHUs JIeKTPUUYeCKUX 3apsizioB.

IIpOBOAHUKY U AU3/IEKTPUKU.

MopenupoBaHue CUIOBBIX JIMHUAW 3JIEKTPUUECKOTO TTOJIS.
VICTOYHVKM ITOCTOSIHHOTO TOKA.

. [JencTBYA 3/1eKTPUUYECKOr0 TOKaA.

10 DJIeKTPUUYECKUN TOK B KUJKOCTH.

11.T"a30BbIM pa3psj,.

12./i3MepeHue CU/IbI TOKA amIiepMeTpOM.

13./3mepeHyie 3/1eKTPUUeCKOr0 HallpsKeHUs! BOJIbTMETPOM.
14.PeocTtar 1 Mara3suH COMPOTUBJIEHUMN.

15.B3aumo/ericTBHe MOCTOSSHHBIX MarHUTOB.

16.MopenvpoBaHre HEBO3MOKHOCTHU pasziesieHus T10/IF0COB MarHuTa.
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17.MopenupoBaHue MarHUTHBIX MOJIeW MOCTOSIHHBIX MarHUTOB.

18.0rmbIT Opcrepa.

19.MarsuTHoOe 110J1e TOKa. DJIeKTPOMAarHur.

20./leiiCTBMe MArHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.

21.907eKTpoABUraresib IMOCTOSSHHOTO TOKaA.

22.VccnieioBaHye SIBJIEHUS 3/IEKTPOMarHiTHOU UHAYKLIWH.

23.0mnbITEl Papazes.

24.3aBUCMMOCTb HaripaB/ieHUs WHYKIMOHHOTO TOKA OT YC/IOBUH €ro
BO3HUKHOBEHUS.

25.2neKTporeHepaTop MOCTOSTHHOTO TOKa.

JlabopamopHble paGombl U ONbIMbL.

1. OmbiTel 1O HAOMIOAEHWIO 2JIEKTPU3Al[MKd Tel UWHAYKLIWed | TIpU
CONPUKOCHOBEHUH.

2. WccnepmoBaHvie [eUCTBUS 37€KTPUYECKOrO IO/ HAa IPOBOAHUKU U

[IASJIEKTPUKHU.

C6opka 1 mpoBepKa paboThI 37IEKTPUUECKOM 11eTTH TTIOCTOSTHHOT'O TOKa.

W3mepeHue v peryivpoBaHUe CUIIbI TOKA.

W3mepeHue v peryivpoBaHye HanpsKeHUsI.

WccnenoBaHve 3aBUCUMOCTM CWIIbI TOKA, MAYLLEro uyepe3 pe3ucTop, OT

COTIPOTHUBJIEHUS] Pe3UCTOPa U HalPSDKeHUsI Ha Pe3rCTope.

7. OTBITHI, JIeMOHCTPHUPYOLIHEe 3aBUCHUMOCTD 3JIEKTPUYECKOT0
CONPOTHB/IEHUSI TIPOBOJHUKA OT €ro JJIMHbI, IUIOIAJAU TIOMEepPeuHOro
CeueHust U MaTepuasa.

8. IlpoBepka mpaBW/a CJIOKEHUS] HaMNpsDKEHUWM MpU  MOC/Ae[0BaTe/TbHOM
COeIMHEHVH JJBYX Pe3HUCTOPOB.

9. IlpoBepka mnpaBuia AJjsi CAJIbI TOKA NPU Ilapaule/ibHOM COeNUHEHWH
Pe3KCTOPOB.

10.0OmpefesieHre paboThl 37IEKTPUUECKOTO TOKA, UAYIIEr0 uepe3 pe3ucTop.

11.0mnpegeneHvie MOLJHOCTM  3JIEKTPUYECKOTO TOKA, BbIAe/NsseMOU Ha
pesucTope.

12.WccnepoBaHue 3aBUCMMOCTU CWJIBI TOKA, UAYIEro yepes3 JIaMIIOUKy, OT
HarpspKeHUs Ha Hew.

13.Onpepnenenve KII/I HarpeBareis.

14.ViccnenoBaHre MarHUTHOIO B3aMMO/1eMCTBHSI TOCTOSTHHBIX MarHUTOB.

15.I3yueHrie =~ MarHUTHOTO TMOJISS TIOCTOSSHHBIX ~MAarHUTOB TIPU  MX
00beJUHeHNY U pa3/ie/ieHnH .

16.UccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYHO CTPEJIKY.
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17.0n0bITEI, [@MOHCTPUPYIOLME 3aBUCHMOCTb CWJIbl  B3aUMOJEUCTBUSA
KaTyIIKU C TOKOM ¥ MarHvra OT CW/Ibl TOKA W HarpaBjleHWs TOKa B
KaTyLLKe.

18./3yueHue 1elCTBHS MarHUTHOTO TI0JIS1 HA TTPOBO/IHUK C TOKOM.

19.KoHcTpyrpoBaHUe 1 u3yueHre paboThl 3/1IeKTPOABUTATE/IS.

20.N3mepenue KII] snekTpoBUraTe/lbHOM YCTaHOBKU.

21.0mbITEl TI0O  WCC/€0BAaHUIO SIBJIEHUS 3JIEKTPOMarHUTHOM WHAYKIUU:
WCC/le[JOBaHe W3MEHEHWW 3HaueHWs] W HamnpaB/eHus WHAYKLIWOHHOIO
TOKa.

9 KJIACC

MexannuecKue siBJIeHUS.

MexaHuueckoe [aBwkKeHue. MarepuanbHas Touka. Cucrema OTCuéTa.
OTHOCHUTE/ILHOCTh MeXaHWUeCKOoro JBWKeHusl. PaBHOMepHOe MpsSMOJMHENHOoe
nBwKeHue. HepaBHOMepHOe mpsiMO/IMHENHOe ABvKeHWe. CpeflHssl 1 MTHOBEHHast
CKOPOCTH TeJia TIPU HepaBHOMEPHOM /IBHKeHUU.

YckopeHne. PaBHOyCKOpeHHOe MpsMoJMHelHoe fABmkeHue. CBobogHOe
nageHve. OnbITel ['anues.

PaBHOMEpHOe /IBIKEHHe T0 OKpY)KHOCTH. [lepuiog, v uacTtoTa obpalieHusl.
JIvHeliHas M yriioBasi CKOpOCTU. LleHTpoCcTpeMuUTe/IbHOE YCKOPEeHHe.

ITepBeiit 3akoH HeroToHA. BTopor 3akoH HetoToHa. TpeTtuii 3aKkoH HblOTOHA.
IIpyvHLMIT CyTiepno3uLiuM CUJL.

Cwuna ynpyroctu. 3akoH I'yka. Cusia TpeHusi: Ciia TPeHUs CKOJIb)XeHUsl, Cujla
TPEeHUs TI0KOS, APyrye BU/bl TPEHUS.

Cuna TS)KeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
naseHus. [IswkeHue ruiaHeT BOKpYr CosHila. IlepBasi KocMuyeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecre MaTepua/JibHOM TOUKH. AOCOJIOTHO TBEpAOe Teso. PaBHOBecue
TBEPZOr0 Tesla C 3aKPeryIEHHOM OChIO BpalleHusi. MomMeHT cusibl. LleHTp TskecTH.

Nmnynec Tena. VisMeHeHue umnynabca. IMIynsC CUibl. 3aKOH COXpaHeHUs
VMITyJ/IbCca. PeakTHBHOe [BUKeHNe.

MexaHnrnueckasi pabora ¥ MOIIHOCTb. PaboTa cum TspKeCTH, YIIPYroCTH,
TpeHus. CBsi3b S3Hepruu U paboTel. [ToTeHIMaNbHasI SHEPTHs Tesla, TIOJHATOrO Haf
TIOBEPXHOCTHIO 3eM/id. [ToTeHIMaIbHAasi SHEPTrUsi CXKaToM MPY>KUHbL. KuHeTHueckast
sHeprusi. Teopema O KMHETUYECKOM SHEPruu. 3aKOH COXpPaHeHHsI MeXaHW4eCKOU
SHEepIumu.

demoncmpayuu.

1. HabGsmoieHrie MeXaHUUeCKOTO IBM>KEHMS Tejla OTHOCUTEeTbHO Pa3HbIX Tejl

OTCuéTa.
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8.
9.

CpaBHeHUe TyTeld M TPaeKTOPDUM [BW)KEHHUSI OJJHOTO U TOrO >Ke Tesa
OTHOCHTEIBHO pa3HbIX TeJ/l OTCUéTa.

W3mepeHrie CKOPOCTH U YCKOPEHUS TIPSIMOJIMHEMHOTO [JBHKEHUSI.
VccnemoBaHue NMpr3HAKOB PABHOYCKOPEHHOTO IBHYKEHHUS.

Habro/ieHue IBUKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHU4eCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTeMe OTCUéTa
«Tenexxka» mnpu e€ paBHOMEDHOM M YCKOPEHHOM  JIBU)KEHUH
OTHOCHTE/IbHO KabuHeTa (PU3UKH.

3aBUCUMOCTb YCKODEHMs Tejla OT MacChl Teja U JeMCTBYIOLel Ha Hero
CUJIBI.

Habsto/jeHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

V3meHeHMe Beca Tesia NPy YCKOPEHHOM [IBYKEHUU.

10.I1epegaua umriy/ibca rpy B3auUMOJEHMCTBUM TeJl.

11.TTpeo6pa3oBaHust SHEPTYX TIPU B3aUMO/e€HCTBUN Te.

12.CoxpaHeHre UMITy/IbCa MIPA HEYTIPYTOM B3aWMO/€MCTBHUU.

13.CoxpaHeHue UMITyJibCa TIPY abCOJTFOTHO YTIPYTOM B3aUMO/IeMCTBUM.
14.HabGmoeHre peakKTUBHOTO [IBVKEHMS.

15.CoxpaHeHre MeXaHUUeCKOM SHepryuy IIpU CBOOOIHOM TaZieHUH.
16.CoxpaHeHre MeXaHUUYeCKOW SHepruu TMpy JBWKeHUU Tesla MoJ, 1elCTBheM

MIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

®

KoHcTpyupoBaHue TpakTa [jisi pa3roHa U [JajbHeUllero paBHOMEPHOTO
JBIDKEHUS IIIapUKa W TeIeXKH.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHWS OpycKa WM JBHKEHUS
IIapyKa M0 HaKJIOHHOM MJIOCKOCTH.

OnpegeneHre yCKOpeHUsI Tejla TIPU PaBHOYCKODEHHOM JIBW)KEHHH TIO
HAKJIOHHOM TJIOCKOCTH.

VccnenoBaHue 3aBUCMMOCTHM IMyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
IBIOKeHUU 0e3 HauaTbHOW CKOPOCTH.

[TpoBepka ruMoOTe3bl: €C/JU TIPU PABHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/IbHOM CKOPOCTU IIyTH OTHOCATCA KaK Psifi HEUETHBIX uuCes, TO
COOTBETCTBYIOIIIMiE TIPOME>KYTKU BPEMeHU O/IMHAKOBHI.

VccnenoBaHvie 3aBUCUMOCTA CHJbI  TPEHUS] CKOJIBXKEHUSI OT  CHJIbI
HOpPMaJIbHOTO /IaBJ/IeHUSI.

Ornpegenenue Ko3(pduiiyieHTa TpeHUs1 CKOJIb)KEeHUS.

OmnpeiesieHyre XKECTKOCTU MPY>KUHBI.

OmnpegeneHrie paboThl CU/bI TPEHUSI TIPM PaBHOMEPHOM [IBIKEHWM Teja
T10 TOPU30HTA/ILHOM TTOBEPXHOCTH.



10.0Ompenenienrie  paboTbl CWIbI YIIPYrOCTA TIpU  TIOABEMe Tpy3a C
WCTI0/Tb30BaHNEM HeMOBMXXHOTO Y TIOJABMKHOTO O/I0KOB.
11.M3y4yeHure 3aKOHa COXpaHEHUs SHEPTrUm.
MexaHuuecKue Kojie0aHus ¥ BO/THBI.

KonebaTenbHoe fABwkeHre. OCHOBHbIE XapaKTePUCTUKK KOyie0aHUI: TIepro/,
4yacToTa, aMIUVIMTyla. MaTteMaTUueCcKuil U NPY>KUHHbIA MasTHUKU. [IpeBpaiiieHue
9HEepPruu MpU KosiebaTeTbHOM JIBIKEHHUH.

3atyxatoife  KojebaHus. — BeiHyXZeHHble — KosebOaHusi.  Pe3oHaHc.
Mexannueckue BonHbl. (CBOMCTBA MeXaHUWYECKUX BOJH. IIpomonbHele U
roriepeyHble  BOJIHBL. [lMiHA BOMHBI WM CKOPOCTb €€ pachpoCTpaHeHwUs.
MexaHnuecKre BOJTHbI B TBEP/JOM Tejle, CeMCMHUUYeCKHe BOTHBI.

3ByK. ['DOMKOCTh 3ByKa W BbIcOTa TOHa. OTpaxkeHue 3ByKa. MH(pa3Byk u
y/IbTPa3BYK.

demoncmpayuu.

1. Habmomenne Kojie6aHuid Tel IIOA, JEHCTBHEM CHUJIbI TSDKECTH U CHUJIBI
yIPYTOCTH.

HabtoieHue KosiebaHMii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmtopenne BoIHYKZeHHBIX KOieOaHW ¥ pe30HaHCa.
PacripocTpaHeHue MPO/0J/IbHBIX Y TIOMEePeYHbIX BOJIH (Ha MOZE/N).
HabtrojeHue 3aBUCHMOCTH BbICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUUYeCKHUM pe30HaHC.
JlabopamopHble paGombl U ONbIMbL.
1. OnpezeneHye YacTOThl W Tepuofia KojiebaHUN MaTeMaTHUeCKOro
MasiTHUKA.

2. OmpefeneHrie YacTOThI U lepro/ia KoiebaHuil MPY>KWUHHOTO MasiTHUKA.

3. WccnenoBaHue 3aBUCUMOCTH Teproja KosiebaHui T0/[BeIlIeHHOTO K HUTU

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH Tiepyo/ia Koyie0aHW MPY>KUHHOTO MasiTHUKA

OT MaccChl rpy3a.
5. IlpoBepka He3aBHUCHUMOCTH Teproja KoyiebaHWM Tpy3a, MOABEIeHHOT0 K
HUTH, OT MacChl Tpy3a.
6. OmbITbI, [IeMOHCTPUDYIOI[ME  3aBUCHMOCTh  Tepuoja  KosjebaHui
TIPY>KUHHOTO MasgTHUKA OT MacCChl IPy3a U XKECTKOCTU MPY>KUHBI.
7. VI3MepeHue yCKOpeHHs] CBOOOHOTO Ma/IeHMs.
JJ/IeKTPOMarHUTHOE 110/1e ¥ 3/IeEKTPOMarHuTHbIe BOJIHbI.

ONeKTPOMarHuTHOe  MoJjie.  DJIeKTPOMarHuTHble  BOHBI.  CBOMCTBa
3JIeKTPOMarHuTHbIX BOJIH. Illkana 3/1eKTpOMarHUTHBIX BOJIH. Vcrmonb3oBaHue
3JIeKTPOMarHUTHBIX BOJIH /ISl COTOBOM CBSI3HU.
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OneKTpoMarHuTHasi rpupoga cBetra. CKOpocTb cBeTa. BosHOBBIE CBOMCTBa
cBeTa.

demoncmpayuu.

1. CaoiicTBa 3/1eKTPOMarHATHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTAa.

JlabopamopHble paGombl U ONbIMbL.

1. W3yyeHue CBOWCTB 37€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0O MOOWUIEHOTO

TenedoHa.
CaBeToOBBI€ AIB/ICHUS.

JlyueBasi  mMogenb  cBera.  VctouHuku — cBeta.  IIpsmosiMHerHoOe
pacnpocTpaHeHue cBeta. 3atMeHus: CosHLa v JIyHel. OtpaxkeHue cseta. [lnockoe
3epkKasio. 3aKOH OTpakeHus CBeTa.

[Ipenomnenue cBeTa. 3akoH TpenomsieHusi cBeTa. [losiHOe BHyTpeHHee
OoTpakeHWe cBeTa. Vcronb3oBaHWEe TOJHOTO BHYTPEHHEr0 OTpakeHWs B
ONTUYECKUX CBETOBO/AX.

Jlunza. Xop syuern B JsmH3e. OnTuyeckas cucreMa (poToarapara,
MHUKDOCKOMNa M Tejeckomna. ['yla3 kak onTuyeckas cucrtema. ban3opykocTe u
[la/TbHO30PKOCTb.

Pa3noxxeHne 6Gemoro cBeta B crmekTp. OmbiTbl HbiloToHa. Crio)keHue
CIIeKTpaJIbHbIX 1[BeTOB. /lurcrnepcus ceera.

demoHncmpayuu.

[IpsiMosIMHEHOe pacrpoCTpaHeHHe CBeTa.

OTpakeHue cBerTa.

[MonyueHre n300pakeHU B TVIOCKOM, BOTHYTOM U BBITTYKJ/IOM 3epKasax.

IIpenomienue cBerta.

OnTHuecKkui CBeTOBO,

Xop nyueii B cobuparoIiieit JimH3e.

Xop, iydel B pacCcerBarollien JIMH3e.

[TonyueHve n306pa>keHU C TIOMOIIIBIO JIUH3.

. IlpuHuun gevictBus poToanmnapara, MUKPOCKOIIA U TeJiecKora.

10.Mogeb riasa.

11.Pa3noskeHue 6esioro cBeTa B CIIEKTP.

12.TTonyueHue Gesioro cBeTa MPH CJIOKEHWH CBETa Pa3HbIX 1[BETOB.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBanre 3aBUCHMOCTU yrjla OTPa)KeHWs CBETOBOIrO Jiyya OT yIJia
rajieHusl.

2. V3yueHue xapaKTepuUCTUK M300pa’keHHsI TTpe/]MeTa B TJIOCKOM 3epKarie.

3. WccnepoBaHue 3aBUCMMOCTH yTJia TIPEJIOMJIEHUs] CBETOBOIO Jiyda OT yrja
TaJieHys Ha TPaHulle «BO3yX—CTeKJI0».
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4. TlonydyeHue n300pakeHU C TIOMOIIIbIO COOMparoIiel JTMH3bI.
5. Omnpegenenve (HOKyCHOTO PACCTOSTHUSI U OMITUUECKON CUJIbI cobuparolieit
JIVH3BI.
6. OmbITHI TI0 pa3/ioyKeHUI0 6esIoro CBeTa B CIIEKTP.
7. OmbBITHI IO BOCTIPUSTUIO I[BETa TIPEMETOB TPU UX HaOJIIO/IeHUU Yepe3
1|BETOBbIe (PU/ILTPHI.
KBaHTOBBIE SIB/IEHUSA.

Omneitel Pesepdoppa v maHetapHass MoZiesib atoma. Mogens atoma bopa.
Wcnyckanuve v nornoljeHye ceeta arToMoM. KBaHThI. JIMHeNyaTbie CIIeKTpPhI.

PagroakTuBHOCTL. Anb(da, 6eTa- ¥ ramMma-usnyueHusi. CTpoeHre aTOMHOTO
anpa. HyknoHHas wopenb aToMHOro szapa. HMsortombl.  PaguvoakTuBHBIE
nipeBpatteHus. [leproy ronypacriaza aTOMHbIX 7ep.

AnepHble peakiyy. 3aKOHBI COXpaHeHUs 3apsiloBOI0 M MacCCOBOI'O UHMCeJI.
OHeprus CBsi3u aTOMHbIX sAaep. CBs3b MacChl U SHepPruu. Peakiyu cuUHTe3a U
nenenud sagep. Mcrounuku sHeprun CostHLA U 3BE3/.

AnepHass sHepreTuka. [leWCTBUS pPaJMOaKTUBHBIX M3/yUYeHUWM Ha >KUBBIE
OpraHu3MBbl.

demoncmpayuu.

CrieKTpbl U3/1y4YeHUs U TIOTJIOLeHUSI.

CriekTpsl pa3/IM4HbIX I'a30B.

CnexTtp Bomopoja.

Habmtonenue TpekoB B Kamepe BubcoHa.

PaboTa cuéTyrKa MOHU3UPYIOLLIUX U3TyUYeHUH.

Perucrpauys usmydyeHus: IpUPOAHBIX MUHEpasIoB U IIPOAYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. HabnromeHue CIIJIOMIHBIX U IMHEMUAThIX CIIEKTPOB U3TyUYeHMUs.

2. WUccnepoBaHve TPeKOB: WU3MepeHWe 3Hepruv YacCTULibl 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. 3mepeHue pajuoakTUBHOrO (hOHa.

IToBTOPHUTE/THEHO-000010AIOIHIT MOY/Tb.

[ToBTOpUTE/LHO-0600111ar01IMIT MO/y/Ib TIPe/IHAa3HaueH /151 CUCTeMaTH3alyn
u  00001IeHUss TIpeJIMETHOTO  COJepXKaHWs W  OmbiTa  JesTeTbHOCTH,
TIPUOOPeTEHHOTO TIPYU U3yUeHUH BCero Kypca (hH3UKH, a TakKe /s TIOATOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy 10 Gu3uke mAisg 00ydJaroimmxcs,
BbIOpABIIMX 3TOT YueOHbIM MpeMerT.

[Ipy M3yuyeHUM [AHHOI'O MOZYJIS Peanu3yroTCsl U CUCTEMaTU3UPYIOTCS BUbI
JesiTe/IbHOCTA, Ha OCHOBe KOTOPBIX 00ecrieurBaeTCs AOCTV)KeHHe TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHMDYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMUpyeTcs
eCcTeCTBeHHOHAay4Hasi TPaMOTHOCTb: OCBOEHHE Hay4HbIX METOJ0B HCCJIeJOBaHUs

R e i



SIBJIEHUH TIPUPOJbI U TEXHWKH, OBJIaJIeHHe YMEHHSMU OOBSCHATH (hU3NUeCcKue
SIBJIeHUsI, TIPUMEHSIT TIOJlyueHHble 3HAHWs, pellaTh 3aZiaud, B TOM UHCJIe
KaueCTBeHHbBIE U 3KCIIepUMeHTa/IbHBIE.,

[TpUHLMITAANBHO [eATebHOCTHBIA XapaKTep [JaHHOTO pa3fiesia pean3yeTcs
3a Cuér TOro, 4tro oOyuaroIuecss BBITIOJHSIOT 3a/laHUs, B KOTOPBIX UM
Tipe/ijlaraeTcs:

Ha OCHOBEe TIOJIyUeHHBIX 3HAHWM paclo3HaBaTb W HAy4YHO OOBSICHATH
bu3nuecKre BIIeHNUs B OKPY KaloIlel MPUpPOo/ie U TTIOBCeIHEBHOM »KIU3HU;

WCII0/Tb30BaTh HayuHble METO/[bI MCC/IeJOBAaHUs (PU3UUECKUX SIBJIEHHH, B TOM
YuCIe 11 IPOBEPKU TUITOTe3 U TIOJTyYeHUsI TEOPeTUUEeCKUX BBIBO/IOB,;

O0BSCHATh HAYUHBIE OCHOBBLI HanboJiee BaXKHBIX [JOCTWKEHHH COBPEMEHHBIX
TeXHOJIOTUM, HallpUMep, TPAaKTUUeCKOTO WCTI0Ib30BaHUS PA3TUUHBIX MCTOUYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA MpeBpaIlleHUst U COXPAHEHHUs] BCeX W3BECTHBIX BH/IOB
SHEPTHUH.

Kaxkmas w©3 TemM [JaHHOTO MOJYJii BK/IIOUAeT JKCIepUMeHTabHOe
ucciefioBaHre o0obiatoiiero xapakrepa. Mofy/b 3aBepiliaeTcsi TMpoBefieHreM
JUArHOCTUUECKOM U OI[eHOUHOW paboThI 3a KypC OCHOBHOTO 0011iero o6pa3oBaHusl.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

V3yuenue (h13MKK Ha ypOBHE OCHOBHOTO 001ijero oO6pa3oBaHMs HarpaBeHO

Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U MpeMeTHbIX 00pa30BaTeTbHbIX
pe3yJ/bTaToB.

B pe3ysibTare n3yueHusi GU3MKWA Ha YPOBHE OCHOBHOTO 0011[ero oOpa3oBaHUs

y obyuatorrierocsi 6yayT chopMUpOBaHbI CeyOIe JTUYHOCTHBIe Pe3yJ/IbTaThl B
4yacTu:

1) naTpUOTHYECKOT0 BOCIIUTAHUSA:

- MPOSIBJIEHWE MHTEepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(r3UUeCKOl HayKu;

- LILHHOCTHOE OTHOLLIeHUE K IOCTW)KEHHUSIM POCCUNCKUX YUEHbIX-(DU3UKOB;

2) rPa)K/JaHCKOr0 U /[yXOBHO-HPABCTBEeHHOr0 BOCIIMTAHUA:

- TOTOBHOCTb K aKTHUBHOMY Y4aCTHIO B 00CYKeHHH 0011]eCTBeHHO 3HAUMMBIX U
3TUYeCKUX Mpo0sieM, CBSI3aHHbIX C MPAKTUYECKUM MPUMeHeHUeM JIO0CTIKeHUN
[1)5E371475

- OCO3HaHWe Ba)KHOCTU MOPAIbHO-3TUUECKUX TPUHLMIIOB B [IeSITEJbHOCTU
YUEHOr0;

3) 3cTeTHuYecKoro BOCIIMTAHMSA:

- BOCIIpUSITUE 5CTEeTUYECKMX KauecTB (PU3MUeCKON HayKu: eé TrapMOHUUHOTO
MIOCTPOEHHSs1, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) leHHOCTH HayYHOr0 MO3HAHMUA:

- OCO3HaHWe I|eHHOCTH (PM3MUeCKOM HAyKM KakK MOLJHOIO WMHCTPYMeHTa
MO3HaHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTUM, Ba’KHEMILIEW COCTaBJISAHOLLEN
KYJbTYDbI;

- pa3BUTHe HayuHOW /r0003HATe/NBHOCTH, WHTEepeca K HCC/Iel0BaTeTbCKON
JesITeJIbHOCTY;

5) ¢opmupoBaHMa  Ky/JAbTypbl 3/I0POBbSi M  3MOLMOHA/ILHOIO
Os1aromostyJusi:

- O0CO3HaHWe LleHHOCTU Oe3omacHoro oOpas3a J»W3HM B COBPEMEHHOM
TeXHOJIOTUUeCKOM MHpe, Ba)KHOCTH TMpaBu/ 0e30MacHOro TOBeZieHUs Ha
TPAHCTIOPTe, Ha AOpOrax, C 37eKTPUUYeCKUM U TeTUIOBbIM 000py/0BaHUEM B
JIOMalLIHUX yC/IOBUSIX;

- C(OpMHPOBaHHOCTb HaBblKa pe(ieKCuM, NpU3HAHWe CBOEro IpaBa Ha
oLIMOKY U TaKOTO JKe MpaBa y IpPyroro ueaoBeka;

6) TPyAOBOro BOCIIUTAHMS:

- aKTUBHOE yuaCTHe B pelleHWd TpaKTUUeCKUX 3ajau (B paMKax CeMbH,
oOpa3oBaTe/bHOM  OpraHM3aluM, TOpOAQ, Kpas) TEeXHOJIOTUYeCKOu U



COL[MA/IbHOW HarpaBJeHHOCTH, TPeOyHoILuX B TOM uuc/ie W (pU3NUecKuX
3HAHUM;

® - WHTepecC K NMPakKTUYeCKOMY U3y4YeHUI0 MpodeCcCchid, CBSI3aHHBIX C (PU3UKOU;

® 7)3K0/I0ru4eCcKOoro BOCIUTaHUA:

® - OpUeHTalMs Ha NpUMeHeHWe (PU3MUYeCKUX 3HAHWW [/1s1 pelleHusi 3ajauy B
o0nacTd OKpy’Karolljeil cpejbl, TJIaHUPOBaHUSI TOCTYNKOB U OLIEHKA UX
BO3MOJKHBIX TOC/IeICTBUU [I/1s1 OKPY>KaroLl[el Cpe/ibl;

® - oco3HaHuWe TI100a/bHOTO XapakTepa 5KOJIOTMYeCKUX MpobsieM U MyTed UX

pelleHus;

e 8) ajanTanuM K HU3MEHSHOIIMMCHA YC/I0BUAAM COIMA/IbHON U NMPHUPOJHOU
CpeAbI:

®* - 1OoTPeOHOCTHL BO B3aWMO/IEMCTBUM TIPU BBITIOJHEHUN WCC/Ie[OBaHUN U
MPOEKTOB (PU3MYECKOU HAaIpaBJIeHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX;

® - T[OBbIIEHME YPOBHS CBOeM KOMIIETEHTHOCTHM uepe3 IPaKTHUYeCKYo
[esITe/IbHOCTb;

® - 10TpeOHOCTL B POPMHUPOBAHUHN HOBBIX 3HAHWH, B TOM UMCjie (OpMY/THPOBaTh
UZIeH, TIOHSITHSI, TUTIOTE3bI 0 GHU3NUECKUX 00beKTaxX U SIBIEHHUSX;

® - oco3HaHHe JedHUIUTOB COOCTBEHHBIX 3HAHUM M KOMITeTEHTHOCTeH B 06/1acTH
bu3uKY;

® - TJIAaHMPOBAHWE CBOETO pa3BUTHUS B TPHUOOPETeHHH HOBBIX (PU3NUECKUX
3HAHUM;

® - CcTpeMJ/IeHHe aHAJM3UPOBATh U BBISB/ISTH B3aMMOCBSI3U MPUPO/IbI, 00II[eCcTBa U
9KOHOMMKH, B TOM UHCJIe C UCTI0/Tb30BaHUeM (PU3NUeCKUX 3HaHUM;

® - OIleHKa CBOUX [IeCTBUM C YYE€TOM B/MSHUSI Ha OKDPY)Kalolllyl cCpefy,
BO3MO>KHBIX T7I00a/TbHBIX TIOCTIe/ICTBU.

METAIIPEAMETHBIE PE3YJ/IBTATDI

B pesynbTaTe OCBOEHMsI TPOrpaMMbI 10 (M3MKe Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBaHus y oOyuatoiijerocsi 0yayT chopMrUpoBaHbl MeTanpegMeTHbIe
pe3y/IbTaThl, BK/IIOUAOII[1e T03HaBaTe/IbHbie YHUBEpCalbHbIe yueOHble eCTBYS,
KOMMYHUKaTUBHble  YHUBepcalbHble  ydyeOHble  JeWCTBUS,  peryJsTUBHbIE
yHUBepcasibHble yueOHble 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JeiCTBHUS

Bba3oBbie jioruueckKue eficTBUSA:
® BBIB/IATL U XapaKTepPU30BaThb CYI[eCTBEHHbIe TPHU3HAKU OOBEKTOB
(siB/IEHUN);



yCTaHAB/IMBATh CYIIeCTBEHHBIN MPU3HAK KIaCcCU(PUKAI[MH, OCHOBAHUS AIs
00600111eHYsT ¥ CpaBHEHHS;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUMSI B PACCMaTpPUBaeMbIxX (akTax,
JAHHBIX U HAaOJIIO/IeHUSIX, OTHOCAIIMXCS K (DU3UUeCKUM sIBJIEHUSIM;
BBISIB/ISITh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3W TIPM HM3yUeHUH (HU3NUeCKUX
SIBJIEHUI W TIPOLIECCOB, /le/laTh BBIBO/BI C UCITO/Ib30BAaHUEM JIeIYKTHBHBIX
Y WHAYKTUBHBIX YMO3aK/IFOUE€HHWH, BBIIBUraTh TUIOTE3bl O B3aMOCBSI3SIX
(bU3rMUeCcKUX BeJIMUUH;

CaMOCTOSITeJTLHO BbIOMpATh Croco0 pereHUs1 yuyeOHOW H3MUecKon
3a7laur (CpaBHEHHe HEeCKOJILKMX BapHAHTOB peIleHHs], BbIOOp HauboJiee
TIOIXO/SIIIEr0 C YUETOM CaMOCTOSITETbHO BbIIe/IeHHBIX KPUTEPUEB).

Ba3oBhbIe Hcc/IeoBaTe/IbCKHe JeHCTBHUA:

WICTI0J/Ib30BaTh BOMPOCHI KaK UCC/Ie[i0BaTe/IbCKUI MHCTPYMEHT TT03HaHWS;
TIPOBO/IUTH 0 CAMOCTOSITE/IbHO COCTaBJ€HHOMY TIaHY OITBIT, HEC/IOXKHBIN
dbusnueckuii SKCrieprMeHT, HeOoJsibllloe UCC/efioBaHWe (U3UUECKOTO
SIBJIEHUSI;

OLIeHMBAaTh HAa MPUMEHUMOCTb W JOCTOBEPHOCTb WH(MOPMAaLUIO,
TIO/TYUEHHYI0 B X0/l UCC/Ie[JOBaHUS U SKCIIEPUMEHTa;

CaMOCTOSITe/TbHO (hOPMYMPOBaTh 000011[eHNsT ¥ BLIBO/IBI 110 pe3yJibTaTaM
TIpOBeJEHHOT0 HabJII0/IeHUs, OTTbITA, UCC/IeZIOBAHNS;

MPOrHO3MPOBAaTh  BO3MOXKHOEe  JajibHelilliee  pa3BUTHE  (HU3UUECKUX
TIPOLIECCOB, a TaK)Ke BbIBUTaTh MPeATOo0KeHus: 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

PaboTa ¢ nuHdopmanmeii:

TIPUMEHSTb pa3/IMuHble MeTO/bl, THCTPYMEHTBI U 3arpOoChl TIPU TTOMCKe U
orbope wHbOpPMALMK WX [aHHBIX C YUETOM TMpeJIOKeHHON yueOHOMN
(dbu3rueckou 3aauu;

aHa/IM31MpOBaTh, CUCTEMATU3UPOBATh U WHTEPIIPETUPOBaTh WH(MOPMaI[UIO
pa3UUHbIX BUZIOB U (DOPM TIpe/ICTaB/IeHuSI;

CaMOCTOSITe/ILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY TpeZcTaB/ieHuUs
vHbOpMAalid W WIIIOCTPUPOBATh pelllaeMble 3aZlaud  HeCTI0XKHBIMHU
cXeMaMH, iMarpaMMaMu, UHOM TpadyKoi ¥ X KOMOUHALIMSMU.

KoMMyHHKaTHBHbIe YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:

B XxoJie 00CyXzeHHUsi yueOHOrO MaTepuasa, pe3y/bTaToOB J1aDOPAaTOPHBIX
paboT ¥ TIPOEKTOB 3a/jaBaTh BOIIPOCKHI M0 CYIIeCTBY 00Cy»K/jaeMOi TeMbl U
BBICKA3bIBaTh W/I€W, HalleJIeHHbIe Ha peIlleHWe 3aZiaud U TIo/|ieprKaHue
6J1aroykenaTe/IbHOCTH OOIeHUS;

COTIOCTAB/IATh CBOW CYXKIEHHS C CYXKAEHUSAMU [JPYTMX YyYaCTHHUKOB
avasiora, 0OHapy>KUBaTh pa3/Mure U CXOACTBO MO3ULIHI;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myO/IMUHO TIPeJCTaB/ATh Pe3y/AbTaThl BHIMOTHEHHOTO (DH3UUeCKOTO OTbiTa
(3KCepuMeHTa, UCCJieIOBaHus, TPOEKTA);

MOHMMAaTb W WCMO/b30BaTh  IpeUMYyIecTBa  KOMaHJHOM U
VHAWBUYya/IbHOM paboThl MpH pellleHud KOHKPeTHOW (hH3uUecKou
npo6sieMsl;

TIPUHUMATh 1leJId COBMECTHOM JlesiTeJIbHOCTH, OpPraHW30BbIBATh JIEMCTBUS
Mo eé JOCTW)KEHWIO: pacripefiefisiTb poJid, 00CYK[aTb TPOLIeCChl U
pe3y/IbTaTbl COBMECTHOM paboThl, 000011]aTh MHEHHST HECKOJILKHUX JTFO/IeH;
BBITIOJIHATH CBOIO YaCTh pabOThI, OCTUTasi KAUECTBEHHOTO pe3yJ/ibTaTa Mo
CBOEMY HarpaB/ieHHI0 W KOODAWHUPYS CBOM [JIeWCTBUS C JIPYTUMH
yjieHaMU KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOEr0 BKJaZia B OOIWI TPOJYKT IO KPUTEPHSM,
CaMOCTOSITe/TbHO CHOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZeUCTBUS.

PEFyIIHTI/IBHI)le YHuBepCa/IbHbIE y‘-IEﬁHble AEFICTBI/IH

Camoopranusanus:

BBISB/ISTH TIPO0JIEMBI B >KU3HEHHBIX M yUeOHBIX CUTYaLUsAX, TPeOYyHOmMX
J/1s1 peleHus: (U3nueCcKux 3HaHUM;

ODHEHTHPOBAaTbCSI B  Pa3/IMUHbIX TOAXOAAX TIPUHSTUS  pellleHui
(vHAVBUAYaTbHOE, TIDUHSITHE pellleHusi B TpyIie, MPUHATHAE pelleHuin
rPYNIou);

CaMOCTOSTE/TbHO COCTAB/ISTh alTOPUTM pellleHrst Gu3nuecKoi 3afaun Uin
TUlaHa WCC/IeZIOBaHUSI C YUYETOM HMMEIOLUXCS PecCypcoB U COOCTBEHHBIX
BO3MOJKHOCTeM, apryMeHTUPOBATh Tpe/ijlaraeMble BADUAHTHI pellleHnH;
JesaTh BbIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPOJIb, 3M0l[I/IOHaJIbeIﬁ HHTE/IV/IEKT:

[laBaTh a/leKBaTHYO OLIeHKY CUTyalliy U MpejyiaraTh [J1aH eé U3MeHeHUs;
OOBSICHATL NPUYMHBI  JOCTM)KEeHUS  (HeJOCTW)KeHMs])) pe3y/bTaToB
JesiTeTbHOCTH, aBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIeSITE/IbHOCTh (B TOM YHKCJIe B XOJ, BBIIOJIHEHHUS
(GU3MUeCKOro MCC/Ie[OBaHUS WIM TIpOeKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIMXCSI CUTyalldd, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYJHOCTEW;

OLIeHMBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUTh cebsi HA MeCTO JIpYroro uejioBeka B XO/ie CIOpa WX AWUCKYCCUU
Ha Hay4YHYIO TeMy, [IOHMMAaTb MOTHBBI, HAMEPEHUS U JIOTUKY [Pyroro;
TpY3HAaBaTh CBOE IPABO Ha OLIMOKY TpY pellieHUH GU3nuecKux 3aad Uim
B YTBEP)KJEHUSAX Ha HAyUHbIE TeMbl U TaKOe JKe IPaBo Jpyroro.



INPEJIMETHBIE PE3YJ/IbTATbBI

K koHIly oOyueHusi B 7 Kj1acce mipeMeTHbIe Pe3y/ibTaThl Ha 6a30BOM ypOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh ¥ 00yUaloLUXCsl YMEHUI:

WCIO/b30BaTh  TOHATHA:  (U3MYecKhe U XUMUUECKHe  sIBJIeHMS,
HaOJ/TI0/leHre, SKCIIePUMEHT, MOJe/b, TUIoTe3a, eAVHUIIbI (PU3HuUecKux
BeJIMUMH, aTOM, MOJIeKyJa, arperatHble COCTOSIHUSI BelljecTBa (TBEpJoe,
KUKoe, Ta3000pa3Hoe), MexaHWUeCcKoe [IBIKeHHe (paBHOMEpHOe,
HepaBHOMepHOe, TMPSMOJIMHEMHOe), TPaeKTOpUsi, pPaBHO/eHMCTBYIOIast
cuna,  gepopmarms  (yopyras, — I[UlaCTUYecKas),  HEBeCOMOCTb,
COOOII[AIOIIeCs] COCY/IbI;

pa3nuuath sBieHus (aud@ysusi, TerioBoe ABWKEHHE YaCTHUL] BellecTBa,
paBHOMEDHOe  /IBW)KeHWe, HepaBHOMEDHOe  [IB)KeHWe,  WHepLus,
B3aMMO/IEICTBUE TeJl, paBHOBeCHe TBEPZBIX TeJl C 3aKPeIIEHHOW OChIO
BpallleHWs], TMepejava /JaBjeHUs] TBEPABIMU TeJlaMH, >XUAKOCTIMU U
ra3amy, aTMocdepHoe [aBjeHWe, I[laBaHWe TeJ, TpeBpalljeHus
MeXaHWYeCKOM SHEpruM) IO OMMCAHWI0 WX XapaKTepHbIX CBOMCTB U HA
OCHOBE OMbITOB, /IeMOHCTPUPYIOLIUX JaHHOe (hU3HUUeCcKoe sIBIeHUE;
pacrio3HaBaTb TIPOSIBJIEHWE HW3YUEeHHbIX (U3UUYECKUX SIBJIEHUM B
OKpY>Kaloll[eM Mupe, B TOM u4uc/iae (U3NYecKue SIBJIeHUs] B TMPUPOJE:
TIpUMepbI IBW)KEHUsT C pa3/MYHbIMA CKODOCTSMU B J>KMBOW U HEXWBOU
NpUpOJie, AEeUCTBUE CU/bl TPEHUsI B TIPUPOZE M TEeXHUKE, BJIHSHUE
aTMoc(hepHOro JlaB/ieHHs Ha >KUBOW OpraHW3M, IlaBaHHe PbIO, phluar B
TeJie YesioBeKa, TIPU 3TOM TepeBOIUTh MPAKTUUECKYT0 3a/lauy B yueOHYIO,
BbIJIe/ISITh CyIlleCTBeHHble CBOMCTBA (TIpH3HaKU) (PU3NUeCKUX SIB/IeHUM;
OMUCHIBATh U3yUEHHbIE CBOMCTBA Tel U (PU3NUECKUe SIBIEHUS], UCMO/b3Ys
¢dusnueckre BenMuMHBI (Macca, 00BEM, IJIOTHOCTH BeIlleCcTBa, BpeMms,
MyTh, CKOPOCTb, CPeJIHSISI CKOPOCTb, CU/ia YIIPYTrOCTH, CU/IA TSDKECTH, BeC
Tera, CWla TpeHus, [JaBieHWe (TBEPAOro Tesla, JKUAKOCTH, Tasa),
BBITA/IKABAIOIIIAsl CH/la, MexaHWueckass paboTa, MOIIJHOCTh, TIJIeYO CHJIbI,
MOMEHT CWIbl, KO3(Q(ULIMEHT T[0Je3HOr0 [JEeMCTBUSI MeXaHU3MOB,
KUHETHUYeCKasi U TOTeHLUa/lbHasi SHEpPrusi), TpU ONUCAHWUU MPaBUIBLHO
TPAaKTOBaTh  (PU3WUECKUM CMBICJI  MCMOJb3YyeMbIX  BeJWUMH, UX
0003HaueHHsI W eAUHMIIbI (PU3NUYeCKUX BEeIUYWH, HaXOAUTb (HOPMYIJIbI,
CBSI3bIBAIOLIME JAaHHYI0 (PU3MUYECKYIO BEJIMUMHY C JPYTMMH BeJIMUMHAMU,
CTPOUTH rpaPUKy U3yUeHHbBIX 3aBUCUMOCTeN (PH3UUYeCKUX Be/IUUKH;
XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SBJAEHUST U TIPOLIeCChI,
WCIIO/b3ys TIpaBW/Ia CJIOXKeHUs CWl (BAOb OHOM MpPsIMOM), 3aKOH ['yka,
3akoH Ilackans, 3aKk0OH ApxuMe/ia, IPaBUIO paBHOBecHs pbiuara (6s10ka),



«30J/I0TO€ TIPAaBWJIO» MeXaHWKM, 3aKOH COXPaHeHUs MeXaHU4YeCcKoun
SHEpruy, TMpU S5TOM [aBaThb CJIOBeCHYHO (OPMY/IMPOBKY 3aKOHa U
3aruChIBaTh €ro MaTeMaTUueCKoe BbIpayKeHHe;

00BSICHATE (hri3UUecKUe sIBJIEHUS, TIPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJIe
M B KOHTEKCTe CUTyal[uil TIPaKTUKOODUEHTHPOBAHHOIO XapakTepa:
BBISIB/ISITh TIPUUMHHO-C/IEICTBEHHbIE CBSI3H, CTPOUTH OOBsiCHeHWe u3 1-2
JIOTUYECKUX 11aroB C OMOpPOM Ha 1—2 M3yueHHBbIX CBOMCTBA (DU3MUYECKUX
sIB/IeHUH, (PU3MUeCKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pellaTh pacuéTHble 3a7aud B 1-2 [elCTBUS, WCIIO/b3ysl 3aKOHbI U
dbopMysibl, cBsi3bIBarolue (U3UUeCKWe BEeJWYMHBL: Ha OCHOBE aHaau3a
yCJIOBHUS 33/lauM 3alvChIBaTh KpaTKOe YC/I0BUe, MOACTABISITh (PU3UUecKre
BeJIMUMHBI B (DOPMYJIbI M TIPOBOJUTH PacyéTbl, HaXOJWUTb CIPaBOYHbIE
JlaHHbIe, HeOOXOAUMbIe il pellleHUsl 3a/jay, OLleHWBaTh PeaiCTUUHOCTh
NoJiyuyeHHOU (PU3ruecKoi BeTMUUHBI;

pacrio3HaBaTh TPOOJIEMbI, KOTOpble MOJKHO peIIdTb TIPU  TTOMOII!
(br3nUeCcKuX MeTOJ0B, B OMMCAHUM UCCIIe/JOBaHUsI BbIJ|e/ISITh TIPOBepsieMoe
NpeAnonokeHde  (Tunortesy),  pa3iduaTb M UHTEPIPETUPOBATh
TOJTyYeHHBIM pe3y/ibTaT, HaXOAWTh OLIMOKM B XO/le OMbITa, [e/aTh
BBIBO/IbI 10 €r0 pe3y/bTaram;

TIPOBOIUTL  OMBITHI MO HabOMOZeHUI0 (U3NUeCKUX SIBJIEHUN  WIN
bur3nueckux CBOMCTB Te: dbopmynupoBaTth TIpoBepsieMble
TIpe/ITI0/I0’KeHHs, COOMpaTh yCTAaHOBKY U3 TIpe/|/IoyKeHHOro 0060pyoBaHusl,
3aMuChIBaTh X0/ OTbITa U (YOPMYIUPOBAaTh BbIBOJbI;

BBITIO/IHATh TpsIMble W3MEPeHHs PACCTOSIHUS, BPEMEHH, MacChl Tesa,
00BéMa, CUIBI W TeMIlepaTypbl C WCIOIb30BaHUEM AaHA/IOTOBBIX U
1[ubpoBbIX TIPUOOPOB, 3amMUChiBaTh TI0Ka3aHWs TIPUOOPOB C YUYETOM
3aZlaHHOM abCOMIOTHOM MOTPeLTHOCTH N3MepeHU;

MIPOBO/IUTL UCC/IE0BaHKE 3aBUCUMOCTH O/IHOM (h)H3UUeCKOM BeJTMUKHBI OT
JPyroii C WCIO/Mb30BaHWEM TIPSIMBbIX U3MepeHWH (3aBUCMMOCTU TyTU
PaBHOMEDHO [IBWXKYIIETOCsl Tejla OT BpeMeHW [BW)KEHUsl Teja, CUJIbI
TPeHHsI CKOJTbKeHHs OT Beca TeJla, KauecTBa 00pabOoTKU MOBepXHOCTel Tesl
Y He3aBUCHMOCTU CUJIbI TPEHUSI OT TI/IOL[ai CONTPUKOCHOBEHUS TeJl, CUJIbI
YIIPYTOCTH OT Y/JIMHEHUs TIPY>KUHBI, BbITAJKUBaOIIel Ch/bl OT 00BEMa
MOTPY>KEHHOW YaCTU TeJla U OT TIJIOTHOCTU >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Tejia, OT TJyOWHBI, Ha KOTOPYIO TIOTPY>KeHO TeJlo, YC/IOBUM
TJIaBaHUsl TeJsl, YCJIOBUM paBHOBeCHsi pbluara U O/I0KOB), yuaCcTBOBaTh B
TUIaHUPOBaHUM  yueOHOTO WCC/Ie[oBaHUs, COOMpAaTh YCTAaHOBKY W
BBITIOJIHATb W3MepeHUs, C/eflysi MpeJ/Io)KeHHOMY Ti1aHy, (UKCUPOBAaTh
pe3y/bTaTbl TMOTYYEHHOW 3aBUCUMOCTU (U3UUECKMX BeJUUYMH B BUJE



TIpe//IoKeHHbIX Tabmuil ¥ TpaduKOB, /esaTh BBIBOZBI IO pe3yJsbTaTaM
WCCIeJOBaHMS;

TIPOBO/IUTh KOCBEHHble H3MepeHusi (U3NUecKuX BeJUYMH (TJIOTHOCTH
BellleCTBa JKUAKOCTH W TBEDPAOTO Teja, CWIa TPeHUs CKOJIbXEHUs,
JaBjieHWe  BO3[yXa, BbITAJIKABAIOLasi CWIa, [IeMCTBYyIOIlass  Ha
TOTPYKEHHOE B JXKUAKOCTb Teno, Ko3((UIMeHT I10se3HOro /AelCTBUs
MPOCTBIX MEXaHW3MOB), CJeAysi TpeJjioXKeHHONW WHCTPYKLMU: TIpHU
BBIITOJIHEHUM W3MepeHui cobupaTh 3KCIepUMeHTallbHYyH) YCTaHOBKY U
BBIUMC/ISTH 3HaUeHHEe UCKOMOM Be/TMUKHbI;

cobJtro1aTh TIpaBU/ia TEXHUKH 0€3011acHOCTH MpU paboTe C 1abopaTOpHBIM
obopygoBaHHEM;

yKasbIBaTh MPUHIUIMbI AeUCTBUsS TPUOOPOB M TEeXHUUECKUX YCTPOMCTB:
BeChbl, TePMOMeTp, AWHAMOMeTp, cooObilarolecsi cocyAbl, OapomeTtp,
pbIUar, MO/IBMXKHBIN 1 HEIOABVKHBIN 0/10K, HAaK/TOHHASI TI/IOCKOCTH;
XapaKTepU30BaTh TPUHIMIMBI  JIeWCTBUS UW3yUeHHbIX TNPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMUCaHUs (B TOM YMCIIE:
TIOJIINITHUKY, YCTPOWMCTBO BOZOIPOBOZA, THApPABIWYECKHI  TIpecc,
MaHOMETp, BLICOTOMED, TOPIITHEBOM HACOC, apEOMETP), MCITOJIb3Ys 3HAaHUS
0 CBOMCTBax (U3MUECKUX sIBJIEHUM U HeoOXoAuMble (hr3rueckre 3aKOHBI
Y 3aKOHOMEpPHOCTH;

NIPUBOAUTL  TIpuUMepbl  (HaXoAWTb  WHGOpPMAL[MI0O O  TIpUMepax)
MIPAaKTUUeCKOTO HCIO0Jb30BaHusl (DM3MUeCKUX 3HAaHWUW B TIOBCeIHEBHOMN
)KU3HU fiji obecrieueHusi 6e30macHOCTH TIpU obOpaltieHUu C ripubopamu U
TEeXHUUEeCKHMHU YCTPOMCTBaMH, COXPAHEHUsSl 3[0pPOBbsi M COOJIOZEeHMs
HOPM 3K0JIOTHUYECKOTO TTOBeZIeHUsI B OKPY Kalolliel cpefie;

OCYIIeCTB/ISITh OTOOp HWCTOUHUKOB uH(popMaimu B HTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEeRIIUXCS
3HAaHUH W TIyTéM CpaBHEHHUS pa3/MUYHbIX HCTOYHHKOB BBIZIEJIATD
MH(pOPMaLIMIO, KOTOpasi SIB/ISeTCS TPOTUBOPEUMBOWM WM MOXKeT OBITh
HeJIOCTOBEPHOM;

WCTI0/Tb30BaTh TIPU BBITIOJIHEHHWH yUeOHBIX 3a/lJaHuil HayYHO-TIOMY/ISIPHYIO
nuTepaTypy  (PU3MYecKoro COfep)KaHUs, CIpaBOUHble MaTepualibl,
pecypchl ceTv VIHTepHeT, Ba/ileTh MPUEMaMU KOHCITIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHusi THPOPMALIMK U3 OFHOM 3HAKOBOM CHUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBeHHbIE KpaTKWe MHChbMeHHble W YCTHBIe COOOIeHUs Ha
OCHOBe 2—3 MCTOYHWKOB MH(opMaIuu (Hr3nueckKoro Cofiep>KaHus, B TOM
yucse MyOAMUHO JiesiaTh KpaTKue cOoOIeHUs 0 pe3y/bTaTax IPOeKTOB
WIM yueOHbIX WCC/IeZIOBAaHUM, TIPU 3TOM TPaMOTHO MWCII0J/Ib30BaTh



W3yueHHbIM TIOHATUMHBIA arrapar Kypca (U3HMKM, COIPOBOXKAATh
BBICTYTI/IEHWE TIpe3eHTalew;

TIPU  BBITTO/THEHUM Y4ueOHBIX TPOEKTOB W HCCAe[0OBAaHUM pacripefiesisiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBUM C IIOCTaB/IEHHBIMU 3ajiauaMH,
C/eIUTh 3a BBINOJHEHWEM TIJlaHa [eUCTBUM, aJeKBaTHO OL|€HHWBAaTh
CcOOCTBeHHBIM  BK/JIa, B  JeSTeJIbHOCTh  TPYMIbI,  BLICTPAaWBaTh
KOMMYHHKAaTUBHOE B3aMMO/IEMCTBYE, YUNUThIBasi MHEHHE OKPY KaloLIUX.

K koHI1y o0yueHusi B 8 K/acce npeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JO/DKHBI OTPaykaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMEHU:

WCII0JIb30BaTh MOHATUS: Macca U pa3Mepbl MOJIEKY/, TeIJIOBOe /IBU)KeHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSTHUS Bell|eCTBa, KpUCTa//InuecKue 1
amop(Hble Tena, HACBILEHHbIM W HEHACHILIEHHbIM TMap, B/IAXXHOCTb
BO3/lyXa, TemrepaTypa, BHYTDEHHsSI SHeprusi, TelJIOBOW JBUraTesb,
3JIeMeHTapHbIN 3/IeKTPUYECKUH 3apsif|, 3JIeKTpUUYeCcKoe 1oJie, MPOBOAHUKU
Y IN3JIeKTPUKH, TIOCTOSTHHBIN 3/1IeKTPUUYECKHN TOK, MarHUTHOE TI0JI€;
pa3nuuath siBjieHUs1 (TeryioBOe pacIIMpeHHe W CKaTue, Terviornepejaya,
TEIJI0BOe PaBHOBECHE, CMauvMBaHWe, KalWIsIpDHbIE SIBJIEHUSs], UCTIapeHUe,
KOHJIeHCalusl, I/IaB/ieHue, KpUCTa/um3alusi (OTBepZeBaHue), KUIleHUe,
Terionepezayda (TeruIonpoBOAHOCTB, KOHBEeKI[WS, U3/TyueHue),
3/IeKTpU3alus TeJl, B3aUMOJENCTBYE 3apsifioB, AeUCTBUS 3/1eKTPUUYECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/eICTBUE MAarHUTOB, [IeHCTBUE
MarHUTHOTO T0JIs Ha MPOBOJHUK C TOKOM, 3/IEKTPOMarHUTHast MHAYKLIVSI)
M0 OINUCAHUI0 MX XapaKTepHbIX CBOWCTB U Ha OCHOBE OIIBbITOB,
J€EMOHCTPUPYIOLIUX JJaHHOe (hPH3UUecKoe sIBJIeHUE;

pacro3HaBaThb MpOsIBIEHWE UW3yYeHHbIX (PU3WYECKHUX SBJIEHUM B
OKpy)KarollleM MHpe, B TOM uucje (U3UYecKue SIBJIeHUsI B MPHUPOJE:
TOBEPXHOCTHOe HaTshKeHWe W KanmwIsipHble SIBIeHUST B TIPUPO/e,
KpUCTa/ulbl B TIpupofie, usnydyeHne ConHLla, 3aMep3aHue BOJ0EMOB,
MopcKue 6pu3bl, 00pa3oBaHUe pOChl, TYMaHa, UHesl, CHeTa, 3/IeKTpUuecKre
siB/ieHUs1 B aTMocdepe, 3/eKTPUUeCTBO >KUBBIX OPraHU3MOB, MarHUTHOE
rose 3emid, [perd MOJOCOB, POb MarHATHOTO MOJS JJ/Is1 XKU3HU Ha
3emJie, MOISIPHOE CUSIHUE, TIPU 3TOM IepeBOUTH NPAKTUYECKYIO 3a/jauy B
yueOHY0, BBIIE/IATHL CYII[eCTBEHHbIE CBOMCTBA (MPHU3HAKH) (HU3HUECKHX
SIBJICHUI;

OTMChIBaTh U3yueHHble CBOMCTBA Tel U (PU3MUeCKUe SIBIeHHsI, UCTIOb3Ysl
¢du3rueckre BeMUMHbBI (TemriepaTypa, BHYTPEHHSISI SHEpPrUsi, KOJMUeCTBO
TeIJIOThI, yJenbHasi TeIJIOEMKOCTh BeIllecTBa, y/ejbHas TeryioTa
TJIaB/IeHus, yjesnbHas TeryioTa Mapoobpa3oBaHusi, yjesbHas TerioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOr0 [JEeuCTBUS TeII0BOU



MalllMHbl, OTHOCUTe/IbHAsi BJIQKHOCTb BO3/yXa, 3JIeKTPUUYECKUW 3apsij,
Cu/la TOKa, 3/eKTPUYECKOe HarpspKeHHe, COTMpPOTUBJIEHWe TIPOBO/IHHMKA,
ylenbHOe  COMpOTHB/€HWEe  BelllecTBa, paborTa W  MOILJHOCTb
3/7IEKTPUYECKOT0  TOKA), TMpU  OINMHWCAHWUM T[PaBWIbHO TPaKTOBAaTh
bu3nUecKuii CMBIC/T KCII0/Ib3yeMbIX BeJUUMH, 0003HaueHWs U eqUHUILIbI
(Gu3nUecKuX BeWYMH, HAaXOAWUTb (OPMYJbl, CBSI3bIBAIOLLME JJAHHYIO
(U3MUeCKyl0 BeIMUYMHY C JPYTMMU BeJIMUMHAMM, CTPOUTH TIpauKu
M3yUeHHbIX 3aBUCUMOCTeN (PU3NUECKHX BEJIUUVH;

XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SIBJeHUSI U TIPOLIeCChI,
WCTI0JIb3ysi OCHOBHbIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KWHETUYECKON Teopuu
CTpOEeHUsI BellleCTBa, MPUHLMIT CyNepro3uluu MoJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHUs 3apsi/a, 3aKkoH Oma /15 yJyacTKa LieNu, 3aKOH
Ixoyns—JleHua, 3aKOH COXpaHeHWs] SHEPruM, TMpd STOM [aBaTh
C/I0BeCHYI0 (DOpMYJIMDOBKY 3aKOHa W 3alMChiBaTh €ro MaTeMaTUuecKoe
BbIDA)KEHUE;

OO0BACHATH (DHU3UUECKHEe TIPOI[eCChl W CBOMCTBA Te, B TOM UHC/Ie U B
KOHTEKCTe CUTyallul NPaKTUKOOPHEeHTUPOBAHHOTO XapaKTepa: BbISBISTh
TIPUUHUHHOC/IeICTBEHHbIE CBSI3H, CTPOUThL 00BsICHEHWe M3 1-2 JTOrudecKux
IIIaTOB C OIMOpoW Ha 1-2 Mu3yuyeHHbIX CBOMCTBA (PU3NUECKUX SIBJIEHUM,
(r3UUeCcKrX 3aKOHOB WX 3aKOHOMEPHOCTEWN;

pellaTh pacuéTHble 3ajauuM B 2—3 [eUCTBUS, MCIOMb3ysl 3aKOHbI U
(dopmysibl, CBsI3bIBaIOIME (PU3NMUECKHe BeWUYMHBI: Ha OCHOBE aHa/iv3a
yCJIOBUSI 3aJjlauM 3aluChbiBaTh KpaTKOe YCJIOBUE, BBISB/IATbL HEAOCTAaTOK
JAHHBIX [T pellleHus 3aflaud, BBIOMpATb 3aKOHBI W (OPMYJIBI,
HeoOXoJuMble [Jisi e€ pellleHus, TPOBOAWUTb pPAaCuéTbl U CpaBHUBATh
TO/TyUeHHOe 3HaueHue (DU3nUeCKOU BeJTMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh TPOOJIEMbI, KOTOpble MOJKHO pEeIIUTb TIPU  TTOMOIIH
¢ur3MUecKkuX MeTOZIOB, WCIO/b3ysl OMMCAaHWEe WCC/Ie[JOBaHUsl, BbIAE/SATh
TipoBepsieMOe  TIPe/NO/IO)KeHHe, OLleHWBaTh MPaBWIBHOCTb TOPsKa
TIpOBe/IeH1sI UCCIIe/IOBaHUS, [ielaTh BBIBO/bI;

TIPOBO/INTh  OTBITHI 1O HabOMOZeHUI0  (U3NUECKUX  SIBIEHUN WU
(hH3MUeCKUX CBOMCTB TeJl (Kanmu/UIsipHbIe SIBJIEHUs, 3aBUCUMOCTb []aB/IeHUS
BO3/[yXa OT ero o0béMa, TeMIiepaTyphbl, CKOPOCTH TIPOI[ecca OCThIBAaHUS U
HarpeBaHWs TpA M3JIyUeHWM OT I[BeTa W3/ydaroieu (IMOr/oLiaroLe)
TOBEPXHOCTH, CKOPOCTh MCIapeHusi BOJIbl OT TeMIepaTypbl >KUAKOCTH U
MJIOLaZ €€ TIOBEPXHOCTH, »SJIeKTpU3alUsi Tel W B3auMOJeHCTBHE
3/IeKTPUUECKUX  3aps/i0oB, B3aUMO/|e[iICTBHe TIOCTOSIHHBIX MAarHUTOB,
BU3ya/M3aliusi MarHUTHBIX TOJiel TIOCTOSIHHBIX MAarHWTOB, [€euCTBUS
MarHMTHOT'O MOJii Ha MPOBOJJHUK C TOKOM, CBOWCTBAa 3/1€KTPOMAarHuTa,



CBOMCTBA 3JIEKTPOJIBUraTesisi TOCTOSTHHOTO TOKa): (hOpMy/MpOBaTh
TIpoBepsieMble TPeAToI0XKeHUs, COOMpaTh YCTAHOBKY U3 TPeI0KeHHOT O
o00opy/j0BaHUs, OMUCHIBATh X0/1 OMbITAa ¥ (HOPMYJIMPOBATh BHIBO/IbI;
BLITIOJIHATL ~ TpsIMble  W3MepeHusi  TeMreparypbl, OTHOCHUTEeTbHOU
BJIQXXHOCTU BO3/lyXa, CU/Abl TOKAa, HAMNpPsSOKEHUs C HCIO/b30BaHUEM
aHaJ/IOTOBBIX TIPUOOPOB W JATUMKOB (DM3MUECKUX BEJIUYWH, CPAaBHUBATh
pe3y/IbTaThl U3MepeHHi C YUéTOM 3aJjaHHOM abCOMIOTHOM MOTPEITHOCTH;
TIPOBO/IUThH UCC/Ie/IOBaHNE 3aBUCUMOCTH O/IHOU (PU3HUUeCKOl BeJIMUHHBI OT
JPYyrol C  UCIOJIb30BaHWEM  TIPSIMbIX  U3MepeHuid  (3aBUCHMMOCTD
COMPOTUB/IEHUS] TIPOBOJHUKA OT €ro /yIWHbI, TUIOIIA[U T10TepevyHoro
CeyeHUs U y/ieJIbHOTO COTIPOTHBJIEHHUS BelljeCcTBa MPOBO/HMKA, CUJIbI TOKA,
WAYLIero uepe3 TMPOBOJAHUK, OT HaNpsOKeHUs] Ha TPOBOJHUKE,
WCC/IejOBaHUe  TI0C/e/JOBaTe/IbHOTO UM Tlapajule/ibHOTO  COeAMHeHUM
TIPOBOIHUKOB): TUTAHMPOBATb HCC/Ie[JOBaHWe, COOMpaTh YCTAHOBKY U
BBLITIOJIHATb W3MepeHUs, Cjeflysl MNpeJi0’KeHHOMY TiaHy, (HUKCUPOBAaTh
pe3yJibTaThl TMOJyYeHHON 3aBUCUMOCTH B BUJe Tabivil U TpaduKoOB,
JleniaTh BBIBO/IBI 110 Pe3yJ/bTaTaM UCC/Ie/IOBaHUS;

TIPOBO/IUTh KOCBEeHHble U3MepeHUs (Pu3nueckux BenuuuH (yjesbHas
TEIUVIOEMKOCTh ~ Bell|eCTBa, COMPOTHB/EHWe TIPOBOJHUKA, pabora u
MOII[HOCTb 3J/IEKTPUUECKOTO TOKa): TJIAHUPOBaTh H3MepeHUs], CoOupaThb
9KCIIePUMEHTabHYI0 YCTaHOBKY, C/lefys TMpeAJioKeHHOW WHCTPYKLUH, U
BBIUMC/IATH 3HaUeHUe BeJIMUKHbI;

co6o/iaTh TpaBU/Ia TEXHUKW 0e301acHOCTH MpH paboTe ¢ 1labopaTopHbIM
obopy/ioBaHEM;

XapaKTepu30BaTh TPUHLUIMBI  eHCTBUS UM3yUeHHBIX TMpPUOOPOB U
TeXHUUYECKUX YCTPOMCTB C OIOPOM Ha MX ONucaHusg (B TOM 4YHCJIe:
CHUCTeMa OTOIUIeHUsI JIOMOB, TUTPOMETp, TapoBasi TypOWHa, amMIiepMeTp,
BO/IbTMETD, CUETUMK 3/IEKTPUUECKOW SHEepruM, 3/71eKTPOOCBeTUTebHbIe
nipubOpBI, HarpeBaTebHbIE JIEKTPONPHOOPHI (TIPUMEpHI), 3/IeKTpUUeCKre
TIpeIOXpPaHUTe/TH, 3IEKTPOMAarHuT, 3/IeKTPOABUTaTe /b MOCTOSTHHOTO TOKA),
WCTIO/Ib3ysl 3HAaHUSI O CBOMCTBAaX (PU3HMUECKUX SIBIEHUM U HeoOXOAuMble
¢du3nueckre 3aKOHOMEePHOCTH;

pacro3HaBaThb TIPOCTble TeXHHWYeCKWe YCTPONCTBA U U3MepuTesbHbIe
npubOpbl TI0 CXeMaM M CXeMaTH4YHbIM pHUCYHKaM (OKUIKOCTHBIN
TePMOMETpP, TEPMOC, TMCUXPOMEeTp, TUTPOMEeTp, ABUraTe/lb BHYTPEHHEro
CropaHusi, 3/JIeKTPOCKOII, PeoCTaT), COCTaB/SATb CXeMbl 3JIEKTPUUECKUX
Liereil ¢ moc/ef0BaTelbHbIM U Mapasiie/ibHbIM COeJJUHEHUEM 3/1eMEeHTOB,
pa3nuyasi yCJI0BHbIe 0003HaUeHHs 3/IEMEeHTOB 3/IEKTPUUECKHUX Liernel;



NPUBO/IUTL  TpUMepbl  (HaxoguTh  UWHGOpPMALMI0O O  MpUMepax)
MPaKTUYECKOTO HCI0/b30BaHUs (PU3NUECKUX 3HaHUM B TOBCeJHEBHOMU
JKU3HM J171s1 oOecrieueHust 6e3ormacHOCTH TIpu obpartieHuu ¢ mpubopamu 1
TeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAHEHUSl 37[I0POBbsI U COOJFOZIeHMs
HOPM 3K0JIOTHYECKOT0 MOBeZIeHUsI B OKPY KaloLLeil cpejie;

OCYLIeCTB/SITh TIOMCK UH(pOpMauyd  (PU3NUECKOTO COJep)KaHUs B
WHTepHeTe, Ha OCHOBe UMEIOLIMXCS 3HAHUW W MOYTEM CpaBHEHUs
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB  BbIJENATh  HWH(POpPMALMIO, KOTOpas
SIBJISIETCSI TIPOTUBOPEUMBON WM MOXKeT ObITh HeZIOCTOBEPHOM;
WCTIO/Tb30BaTh TIPY BLITIOJTHEHUM YueOHBIX 3aZlaHWi Hay4YHO-TIOMYJ/ISIPHYHO
UTepaTypy (U3MYeCKOro COZep>KaHWs, CIpaBOUHble MaTepualibl,
pecypchl ceTu VIHTepHeT, BiaZieTh NPUEMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
ripeoOpa3oBaHys MH(OPMAIMK 13 OZJHOW 3HAKOBOM CHUCTEMbI B [IPYTYIO;
co3/laBaThb COOCTBEHHbIe TMHUCbMEHHbIe W KpaTKHWe YCTHbIe COOOIIeHus,
0006miass uHpOpMAIMI0 U3 HECKOJIbKUX WCTOYHUKOB (U3NUECKOTro
cofiepKaHHs, B TOM UHC/Ie TMyOJUYHO TIPeJCTaB/sATh Pe3y/IbTaThl
TIPOEKTHOW W/IM UCC/Ie0BaTebCKOUN [1eATeTbHOCTH, TPU 3TOM T'PDaMOTHO
VICTI0/Ib30BaTh W3YUYEHHBbIM TMOHATUWHBIA anmnapar Kypca (U3uKY,
COTIPOBOXK/IAaTh BBICTYIIJIEHUE TIpe3eHTalew;

MPYA  BBITOJIHEHUM yueOHbIX TIPOEKTOB U MCC/Ae0BaHUM (U3NUeCKUX
TIPOL[ECCOB pacrpefiesiiTb 00S3aHHOCTU B TPYIIle B COOTBETCTBUM C
MOCTaB/eHHbIMU 3a/lauaMy, CJIe/IUTh 3a BBINOJTHEHUEM TJIaHa [IeMCTBUM U
KODpeKTHpOBaThb €ro, afeKBaTHO OLleHWBaTb COOCTBEHHBIM BK/aj B
JesiTe/IbHOCTb TPYIIIbI, BLICTPaMBaTh KOMMYHUKaTUBHOE B3aUMO/IEICTBHE,
TIPOSIBJISISt TOTOBHOCTD paspeliaTh KOH(MIUKTHI.

K koHIly oOyueHusi B 9 Kjiacce nipeMeTHbIe pe3y/ibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00yUaroLUXCsl yMEHU:

VICTI0/Ib30BaTh TOHATUS: CHUCTeMa OTCUYéTa, MaTephaJbHas TOUKa,
TPaeKTOPHsl, OTHOCUTEIbHOCTb MeXaHWYeCKOro [BWKeHHUs, AeopMalys
(ynipyrasi, mjacTuyeckasi), TpPeHUe, LIeHTPOCTPEMUTe/IbHOe YCKOpeHUe,
HEBeCOMOCTh W Teperpy3Ku, LIeHTp TsDKeCTH, abCOMIOTHO TBEp/0e Tero,
LIeHTP TSDKeCTU TBEPAOro Teja, paBHOBeCHe, MexaHUuecKue KojebaHus 1
BOJIHBbI, 3BYK, WH(pa3ByK U YJbTPa3ByK, 3/J€KTPOMAarHWTHbIE BOJIHBI,
IIKajia 3JIeKTPOMAarHUTHBIX BOJIH, CBET, O/IM30PYKOCTh U [JaTbHO30PKOCTH,
CTIeKTPbI UCITyCKaHUS UM TIOT/IoleHus, aib(da, OeTa- U raMma-u3iyueHus,
V30TOMNbI, i/jepHasi SHEPreTHKa;

pa3nuuarh siBjieHHWs (PaBHOMEPDHOe M HepaBHOMEpHOe TMpPSIMOJIMHENHOe
JBIDKeHUe, DPaBHOYCKODEHHOe TIpSIMOJIMHEeHOe [BKeHWe, CBOOOJHOe
raZieHue TeJsl, paBHOMEPHOe [IBU)KeHUe 0 OKPY’>KHOCTH, B3aUMO/IeliCTBUe



TeJI, peakTUBHOe ABIDKEHHe, KojebaTe/lbHOe ABIDKeHHe (3aTyxarolfue U
BBIHY )K/IeHHbIe KOyie0aHus), pe30HAHC, BOJIHOBOE [BWDKEHME, OTPa’kKeHHe
3BYKa, MPSMOJIMHEMHOe pacIlipoCTpaHeHue, OTpakeHhe W TpeioM/IeHue
CBeTa, IMO/THOe BHyTPeHHee OTpa)keHHe CBeTa, pa3/ioykeHre Oeioro cBeTa B
CIIeKTP W CJI0)KeHHe CIeKTpa/ibHbIX I|BeTOB, JUCIIepCHs CBeTa,
ecTeCTBeHHasl paJJMOaKTUBHOCTb, BO3HUKHOBEHHE JMHEWYaTOro CIieKTpa
W3/y4YeHHsl) M0 OMKUCAHUIO0 UX XapaKTePHbIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIEMOHCTPHUPYIOLUX AaHHOe (HU3UYeCcKoe sSIBIEHUE;

pacrio3HaBaTb IIpOsSiBJieHWe HW3yueHHbIX (U3WUeCKUX sBJIeHUN B
OKpy>KatolljeM Mupe (B TOM uucie (pusnueckue sIBIeHUSI B TPUPOJeE:
TIPUIUBLI U OTJIMBBI, ABMKeHHe 1iaHeT CoJ/IHeUHOW CUCTeMbl, peaKTUBHOe
[BIDKEHUE JKUBBIX OpraHW3MOB, BOCIPUSTHE 3BYKOB J>KMBOTHBIMU,
3eM/IeTpsICeHUe, CeWCMHUYeCKWe BOJIHBI, I[yHaMW, 3X0, LBeTa TeJ,
ONTUUECKHE SIBJIEHWS B TIPUpOZie, OHOIOrMueckoe [eliCTBUE BHANMOIO,
yAbTPa(MONIETOBOTO M PEHTTeHOBCKOTO W3/Iy4YeHUW, eCTeCTBeHHbIN
PaZIMOAKTUBHBLIM (DOH, KOCMWYECKWe Jiyud, PaJIMOAKTHBHOE WU3J/lydeHue
TPUPOJIHBIX MUWHEpasioB, [eWCTBHME PpAJAUOAKTHUBHBIX W3/y4eHUM Ha
OpraHv3M YeJjiOBeKa), MpPU 3TOM TepeBOAUTL TPAKTUUeCKyr 3ajauy B
yueOHY0, BBIIEJIATH CYII[eCTBEHHbIE CBOMCTBA (MpU3HAKW) (HU3UUECKUX
SIBJIEHUI;

OMNMChIBaTh U3yUYeHHbIEe CBOMCTBA TeJl U (PU3NUECKHe SIBEHUS, UCMHOJIb3YsI
dbu3rueckre BeMUMHBI (CpeliHssI M MrHOBeHHasi CKOpPOCTh Tejia IIpU
HepaBHOMEPHOM [IBW)KeHWM, YCKOpeHUe, TiepeMelilleHue, TyThb, YI/OBasi
CKOpPOCTh, CW/la TPeHUs, CW/a YIPYroCTH, CWIa TSDHKeCTH, YCKOpeHHe
CBOOOJHOTO TIaJileHusl, BeC Tefla, WMITYJbC Teja, WMIY/IbC CUJIBI,
MexaHHJecKass paboTa M MOIIHOCTb, TOTEHILMa/JbHAs JHEPrus Tesa,
TIOZIHSITOTO HaJl TIOBEPXHOCTbIO 3eMJ/IH, TOTeHI[ha/ibHasi SHePrusi CxKaToi
TIPY>KUHBI, KUHETWYecKasi SHeprusi, TIOoJIHas MeXaHuYecKash >SHeprus,
TIepUoJi ¥ YacToTa KoiebaHWH, JjiMHa BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBeTa, MOKa3aTe/b Ipe/ioM/IeHUs1 Cpefibl), TP OMMCAaHUU
MpaBWIbHO TpaKTOBaTh (HU3MUYECKUM CMbBIC/ HCIIOIb3YeMbIX BeJIUUMH,
o0o3HaueHusT W eAUHULIbl (HU3UUEeCKMX BeJWUYMH, HAaXOAUTb (HOPMYJIbI,
CBSI3bIBAKOIIME [JaHHYI0 (DU3NUECKYH0 BeJIMUYUHY C JPYTMMU Be/IMUMHAMM,
CTPOUTH TpapUKy N3yUeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeTUUUH;
XapaKTepr30BaThb CBOWCTBa Tes, GH3MUecKUe sIBJeHHsS W TPOLIeCChl,
WCTIONb3ysl 3aKOH COXpaHeHHWsl 3Heprvd, 3aKOH BCEMHPHOTO TSATOTeHUS,
TIPUHLIAN  CYMepPro3uLMA CUJ, NPUHIUMII OTHOCUTEeNbHOCTU [anmunes,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHUs] UMITYJ/bCa, 3aKOHbI OTPaKeHUs U
Tpe/IOMJIeHUs1 CBeTa, 3aKOHbI COXPAHEHUsI 3aps/I0BOr0 U MaCCOBOI'0 UKCesT



TIpU sIIePHBIX DPeaklysX, MpU 3TOM [laBaThb CAOBECHYHO) (POPMYJIUPOBKY
3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXKeHHUE;

OOBSICHSTH (pU3MUEeCKHe TPOLIeCChl M CBOWMCTBA Tel, B TOM 4YMC/e U B
KOHTEKCTe CUTyaluil MPaKTUKOOPHMEHTUPOBAHHOT'O XapaKTepa: BbISBJSATh
TIPUYUHHO-CJIe/ICTBEHHbIEe CBSI3U, CTPOUTh 00bsICHEHUe 13 2—3 JIOTUYeCKUX
IIIaTOB C OTMOPOM Ha 2—3 M3yuyeHHbIX CBOMCTBA (PU3NUECKUX SIBJIEHUM,
(r3nUeCcKrX 3aKOHOB WX 3aKOHOMEPHOCTEWN;

peliatb pacyéTHble 3ajaud (OmuparolIMecss Ha CUCTeMy U3 2-3
ypaBHEHUI), UCI0JIb3ysl 3aKOHBI U (POPMYJIbI, CBs3bIBaIOLMeE (U3nUeCKre
Be/IMUMHBI: Ha OCHOBE aHaiu3a yC/IOBUSl 3a/laud 3alMcbiBaThb KpaTKoe
yCJIOBHe, BBLISB/ISATH HeJOCTAlol[e WM M30bITOUHbIe ZaHHbIe, BHIOMpATh
3aKOHBI U (hOpMyJibl, HeOOXOAUMBIe [I7Isi pellieHus], TTPOBOAUTb PACUETHI U
OLIEHMBaTh  PEaJIMCTUUYHOCTh TIOAYUYEHHOrO0 3HaueHusi (pusnueckoin
BeJINUUHBI;

pacrio3HaBaTh TPOOJIEMbI, KOTOpble MOJKHO peIIdTb TIPU  TTOMOII!
(dur3nUecKuXx MeTOJOB, WCIO/b3ysl OMNMCAaHWE WCC/Ie[JOBaHUsl, BbIAE/SATh
TpoBepsieMOoe  TIPe/NO/IOKeHHe, OLleHWBaTh MPaBWIBHOCTb TOPs/Ka
MpOBeJieHUs] ~ MCC/Ie[IOBaHUs, JieJlaTb  BbIBO/IbI, HWHTEPIPeTHUPOBAaTh
pe3y/bTaThl Hab/IFOeHU U OTIBITOB;

TIPOBOIUTL  OMBITHI MO HabOMOZeHUI0 (U3NUeCKUX SIBJIEHUN  WIN
(bur3nUecKux CBOWCTB Tes (M3yueHHe BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHHUsl SHepruM, 3aBUCUMOCTbL Tiepuofia KosjebaHui MpPY>XUHHOTO
MasiTHMKa OT MacChl Ipy3a U KECTKOCTH MPY>KWHBI U HE3aBUCUMOCTb OT
aMIUTUTYZbI MasibIX KoseOaHUi, PSIMOIMHEetHOe paclipoCcTpaHeHe CBeTa,
pas3oxkeHue 6esloro CcBeTa B CIEKTP, M3yueHHe CBOWCTB M300pa)keHHUs B
TJIOCKOM 3epKajie U CBOWCTB u300pakeHUsi TipegMeTa B cobuparoiieit
nMvH3e, HaOJIOZieHre CIUIOIIHBIX W JIMHeMuaThIX CIeKTPOB HW3/y4yeHus):
CaMOCTOSITEJILHO ~ COOMpaTh yCTaHOBKY U3 u30bITOuHOro Habopa
o0Opy/ioBaHUsl, OMMCHIBaTH XOJ  OMbiTa W €ro  pe3yJbTaThl,
(GhopMyMpoOBaTh BBIBO/bI;

TIPOBO/JIUTh TIPY HEOOXOANMOCTU CEpPUI0 TIPSIMbIX U3MepeHUi, orpezeisis
CpefHee 3HaueHWe U3MepsieMOW BeJWurHbl ((POKYyCHOe PpacCTOsiHHe
cobuparoijeli JUH3BI), 0OOCHOBBIBAaTH BBIOOp cIocoba HW3MepeHust
(u3MepuTENIBHOTO TTPHOOPa);

TPOBOJUTh UCC/e/lOBaHMEe 3aBUCMMOCTeld (DU3MUYeCKUX BeJUUHMH C
WCIO/Tb30BaHNEeM TPSIMbIX H3MepeHUil (3aBUCUMOCTb TYTA OT BpeMeHHU
NpY PaBHOYCKOPEHHOM [IBWKeHUU 0Oe3 HadaabHOW CKOpPOCTH, Tieprojia
KoneOaHUiT MaTeMaTH4YeCKOro MasiTHMKa OT [JWHbI HUTH, 3aBUCUMOCTU
yrja OTpakKeHUsi CBeTa OT yrja MaZieHusi U yrja MpejioM/IeHUs] OT yrIJa



nafieHyst): TUIaHUPOBATh HCC/e/JOBaHWe, CAMOCTOSTEeTbHO COOupaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/ibTaThl TOAYYeHHOW 3aBUCHUMOCTHU
bu3nueckux BeUUMH B BUe Tabmull U rpaduKOB, Je/aTh BbIBOJBI TI0
pe3yJibTaTaM UCC/Ie/I0BaHus;

TIPOBOINTL KOCBEHHbIe W3MepeHus (U3NUeCKUX BeJUUYMH (CpefHss
CKOPOCTh ¥ YCKODeHWe Tejla TIpM PABHOYCKOPEHHOM /IBW)KEHUH,
yCcKopeHue CBOOOAHOrO MajieHusi, KECTKOCTb TPY)KUHBI, KO3(PULeHT
TPeHUs] CKOJIbKeHUs, MeXaHhdyeckass paboTa ¥ MOIIHOCTb, YacToTa U
nepuo/; KojebaHMM MaTeMaTUUeCcKoro U TIPY>KMHHOTO MAasiITHUKOB,
onTHYecKass Cwia coOuparoijedi JIMH3bI, paAMOAKTHUBHBINM  (OH):
TJIaHUPOBAaTh U3MepeHHsi, cOOMpaTh 3KCIepUMeHTa/IbHYyH0 YCTaHOBKY U
BBITIO/IHATh M3MepeHUs, cyiefys NpejjioXKeHHONW WHCTPYKLWH, BBIYUC/ISThH
3HaueHUe BeJIMYMHbI U aHa/IM3UPOBaTh MOJyUeHHble pe3yJIbTaThl C YYETOM
33/IaHHOM TMOTPeIIHOCTU U3MePEeHNH;

cobJtro1aTh TIpaBr/ia TEXHUKH 0€3011acHOCTH MpU paboTe ¢ 1abopaTOpHBIM
obopyoBaHuEM;

pa3nuuaThb OCHOBHbIe TIPHU3HAKU HW3Y4YeHHbIX (U3UUECKUX MOJesei:
MaTepHa/ibHasi TOYKa, abCO/IFOTHO TBEPZOE Tes0, TOUYeUHbId WCTOUYHHWK
CBeTa, Jy4y, TOHKas JIMH3a, [JlaHeTapHasi Mojelb aroma, HYK/JIOHHas
Mo/ie/Tb aTOMHOTO S/pa;

XapaKTepu30BaTh TMPUHLMIbI  JIeWCTBUS M3yUeHHbIX MpUOOpPOB U
TeXHUUECKMX YCTPOMCTB C OMOPOM HAa MX ONMCaHWs (B TOM YHCIIE:
COUIOMETP, [JAaTUMKU TIOJIO’KEHUs, PACCTOSTHUSI M YCKODEHHs, pakeTa,
5X0JIOT, OUKM, TIepPUCKOIN, QoToanmnapaT, ONTUUYECKHe CBETOBOJPbI,
CTIeKTPOCKOTI, [/I03UMeTp, Kamepa BuibCcoHa), WCMOMb3ys 3HaHUSA O
CBOMCTBaX (U3MUeCKUX siBJeHUA U HeoOxogumble  (uU3NUYecKue
3aKOHOMEPHOCTH;

VICTIO/Tb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU HM3Y4YeHHbIX TeXHUUeCKUX
YCTPOMCTB, WM3MepHUTENbHbIX MPUOOPOB M TEXHOJIOTUUECKUX TIPOIIeCCOB
TIpU pellleHUH yueOHO-TIPAKTUUeCKUX 3a/lau, ONTUUeCKHhe CXeMbl AJis
TIOCTPOEeHUs U300pa’kKeHU B TJIOCKOM 3epKasie U coburparoliieii TH3e;
MpUBOJUTL  TpUMepbl  (HaXxoAUTb  WHGOpPMALMI0 O  TIpUMepax)
MPAaKTUUeCKOTr0 HCIOJIb30BaHusl (M3UUeCKUX 3HAaHWUN B TOBCEJHEBHOMN
JKU3HM J171s1 00ecrieueHust 6e30rmacHOCTH TpH obpaltieHuu ¢ mpubopamu 1
TeXHUYECKUMHU YCTPOMCTBaMH, COXpaHeHUsl 3[0pPOBbSi M COOJIO/eHuUs
HOPM 3K0JIOTHYECKOT0 TOBe/IeHUsI B OKpY Kalollieil cpejie;

OCYILeCTB/ISITh TIOWCK UH(OpPMALMU  (PU3NUYECKOTO COZepKaHUs B
MHTepHeTe, caMOCTOsITeIbHO ()OPMYJIMPYsI TTIOUCKOBBIN 3aripoc, HAXOJWUTh



MyTU OTpe/ieJieHrsl JOCTOBEPHOCTH T0J/lyueHHOM MH(OpMal[Mi Ha OCHOBe
VMMEIOLLUXCSl 3HAHUU U [JOTIOJTHUTETbHBIX UCTOUHHKOB;

WCTIO/Tb30BaTh TIPU BBITIOJIHEHWH y4eOHBIX 3a/lJaHuil HayYHO-TIOMYJ/ISIPHYHO
MTEepaTypy  (U3WUECKOro COJEep)KaHWs, CIpaBOYHble MaTepHallbl,
pecypcel cetd VIHTepHeT, B/aZieTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
ripeoOpa3oBaHysl HHGOPMALUK U3 OJHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBeHHbIe THMChbMEHHbIe W yCTHbIe COOOIeHUsI Ha OCHOBe
MH(pOpMalMM W3 HECKOJbKUX WCTOYHMKOB (PU3UUYECKOTO COJep>KaHMUs,
yO/IMYHO TIPeCTaB/ISATh Pe3yJ/bTaThl IPOEKTHON WIN UCC/Ie0BaTeIbCKOM
[leITeIbHOCTW, TPHA 3TOM TIPaMOTHO  MCIIO/Ib30BaTb  W3YUYEHHBIU
TIOHSITUMHBIA anmnapar K3yuyaeMoro pasjena (U3WKM W CONPOBOXKAAThb
BLICTYIJIEHWe TIpe3eHTalueli C YyuéToM ocobeHHOCTel ayAuTOpUu
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITACC
Ko/mmuecTBo yacos JJIeKTPOHHBbIe
No HaumveHoBaHMe pa3/ie/ioB U TeM (udppoBbIe)
KouTtposbhblie | IIpakTnueckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI padoThI
pecypchbl
Pa3pen 1. ®usuka U eé posib B I03HAHUHU OKPY’KaKILero Mupa
bubmmoreka IIOK
1.1 du3uKa - HayKa O IpUupoje 2
y PHPOA https://m.edsoo.ru/7f416194
bubnuoreka IIOK
1.2 du3nyecKue BeJMYrHbI 2 1
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHayuYHbBIA METO/, TO3HAHUS 2 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
Ntoro no paspeny 6
Paspen 2. IlepBoHaya/ibHbIe CBeJJeHUs 0 CTPOEHUM BelljecTBa
2.1 CrtpoeHue BeljecTBa 1 Bubmmorexa T[OK
https://m.edsoo.ru/7f416194
29 [IBr>KeHre ¥ B3auMO/IeliCTBUE YaCTHL] 9 1 bubmoreka LIOK
' BelL[eCTBa https://m.edso0.ru/7f416194
bubmoreka LJOK
2.3 ArperaTHble COCTOSTHHS BeL|eCTBa 2
P . https://m.edsoo.ru/7f416194
Ntoro no paspeny 5
Pa3pen 3. /IB>keHue U B3aUMO/IelCTBHE TeJl
3.1 MexaHnueckoe ABUKEHHe 3 Bubmorexa [JOK

https://m.edsoo.ru/7f416194
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bubmoreka LJOK
2 n 4 1
3 HEPLIMA, MACCa, TIOTHOCTR https://m.edso0.ru/7f416194
3.3 Cuna. Bugsl cun 14 2 Brbmiorexa ITOK
https://m.edsoo.ru/7f416194
Ntoro no pa3speny 21
Pa3pgen 4. /laB/ieHue TBEPABIX TeJl, )KUJKOCTEH U ra3oB
41 [Hasnenue. Ilepenaua gasneHus TBEPALIMU 3 bubmoreka LIOK
' TeJaMU, )XUIKOCTSIMU U Fa3aMH https://m.edsoo.ru/7f416194
bubmoreka LJOK
4.2
Hlapnerine xuAKocTh > https://m.edsoo.ru/7f416194
4.3 ATtmocdepHoe naBneHue 6 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTH Y ra3a Ha MOrpy>kéHHOe 7 3 bubmmoreka LIOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wtoro no paspeny 21
Pa3pen 5. PaGoTa ¥ MOIHOCTBH. DHEPrus
bubmioreka LJOK
d P 1
> aboTa 1 MopHOCTS 3 https://m.edsoo.ru/7f416194
5.2 IIpocThie MexaHU3MBbI 5 1 bubmmorexa OK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckasi SHeprus 4 1 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
Ntoro no pa3zpeny 12
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KV/IACC

Ko/muecTBo yacos JJIeKTPOHHBIe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpposBbie)
Ne n/nm KonTtpobaeie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI paboThI
pecypchbl
Pazgen 1. TensioBble AB/IeHUA
1.1 CrpoeHue U CBOMCTBA BellleCTBa 7 Bubmotexa OK
https://m.edsoo.ru/7f4181ce
bubnmoreka IIOK
1.2 T 21 1
CIIOBLIE MPOHECCh! > https://m.edsoo.ru/7f4181ce
Wroro no pa3geny 28
Pa3zpen 2. DnekTpuuyecKkue ¥ MarHMTHbIE IBJIECHUS
21 OJIeKTpUYeCcKre 3apsiJbl. 3apsKeHHbIe Tesa 7 1 bubnuoreka LIOK
' 1 UX B3aUMO/IeHCTBHe https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN 3/1€KTPUYECKUN TOK 20 2 7 bubmiorexa OK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIe SIBJIEHUS 6 1 1.5 Bubmorexa OK
https://m.edsoo.ru/7f4181ce
bubnmoreka IIOK
24 4
O7IeKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
Pe3epBHOe BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5
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9 KV/IACC

Ko/muecTBo yacos JJIeKTPOHHBIe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpposBbie)
Ne n/nm KonTtpobaeie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI paboThI
pecypchbl
Pazgen 1. MexaHuueckue siB/JIeHHA
11 MexaHHUeCKOe JIBI)KEHHUE U CIIOCOOBI ero 10 1 bubnuoreka IIOK
' OIMUCAHUS https://m.edsoo.ru/7f41a4a6
N bubmoteka [IOK
1.2 B3aumogeiicTBre Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubnmroreka LJOK
1.3 3aKOHbI COXpaHEeHUsI 10 3 1
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3zpeny 40
Pasjen 2. MexaHH4eCcKHe K0/1e0aHUsA U BOJTHBI
b K
2.1 MexaHuueckre KoebaHus 7 3 nbmorexa [0
https://m.edsoo.ru/7f41a4a6
bubnuorek K
2.2 MexaHuyeckye BOHBL. 3BYK 8 1 3 bmaorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro nio pa3geny 15
Paspgen 3. D/1ieKTpoMarHuTHoOe MoJie U 3/IeKTPOMarHuTHbIe BOJ/THbI
31 OJIeKTPOMarHuTHOe TI0J1e U 6 9 bubnuoreka LIOK
' 3/IKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Ntoro no pa3peny 6
Pazgen 4. CBeToBbIe SIB/ICHUS
4.1 3aKOHbI pacrpoCTpaHeH!s CBeTa 6 2 bubmoTeka LIOK



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 JIMH3bI ¥ ONTUYECKHe TTPUOOPHI 6 3 bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3no)keHue 6e/10ro cBeta B CIIEKTP 3 2 Bubmmorexa TIOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3speny 15
Pa3gen 5. KBaHTOBBIE AB/IeHUA
5.1 Wcrniyckanue v Mor/oljeHue CBetTa aToMoM 4 1 Bubmmorexa TTOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHrie aTOMHOTO si/ipa 6 1 Bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
>3 #lAepHbIe peakiyin 7 1 https://m.edsoo.ru/7f41a4a6
Uroro nio pasgeny 17
Pa3pien 6. IloBTOpUTE THbHO-00001aI0IIHIT MOAY/TH
6.1 [ToBTOpEHUEe 1 000OIIIEHUE CO/IEPIKAHUS 9 ? bubmoreka LJOK
' Kypca pu3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Ntoro no pa3zpeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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ITIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosmmmuecTBO yacoB

Bcero

KoHTpo/bHbBIE
padoThI

IIpakTHuecKkue
padoTsI

Hara
U3yYeHHs

J/IeKTPOHHbIE

uudpoBbie
o0pa3oBarTe/IbHbIE

pecypchbl

@du3MKa — HayKa 0 TIpUpoJe.
Asnenus npupoabl. Pusnyeckue
SABJICHUS

MeXaHI/ILIeCKI/Ie, TeIlJIOBbIe,
JJIEKTpHUYeCKHe, MArHUTHELIE,
CBETOBLIE€, 3BYKOBLIE SIBJIEHUS

du3nvecKre BeTMIUHBI U UX
r3MepeHue

Ypok-uccienosanue "3mepenue
TeMIlepaTypbl IPYU ITOMOLLU
JKUJKOCTHOTO TEpPMOMeTpa U aTurKa
TemriepaTypbl"

Kak ¢u3uka u ipyrve ecTeCTBeHHbIe
HayK{ U3y4aroT TIPpUpOAY.
EcTecTBeHHOHaYUHBIA METO[
ro3HaHus. Onucanve GU3NUecKux
sIBJIeHUM C TIOMOILbI0 MOZiesieit

bubmoTeka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIIposepka
TUIOTe3bl: 1abHOCTD M0JIETA IIIapHKa,
MYLeHHOT0 TOPU30HTA/IbHO, TEM
OouibIrie, ueM GOJIBbIIIE BBICOTA MyCKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BenjectBa. OMbITHI,

7 OKa3bIBaloIlue IUCKpPeTHOe CTPOeHUe Bubmaorexa OK
A Hive AHcKp P https://m.edsoo.ru/ff09fe0a
Bell[eCTBa
8 [Br>KeHve yaCTuL] BeljecTa bubmorexa OK
1 Bem https://m.edsoo.ru/ff0a013e
Ypok-ucciegoBanve «OMbITHI IO
9 Ha0JTFOZIEHHIO TEMJIOBOTO PaCIIUPeHUs
ra3oB»
10 ArperaTHble COCTOSIHMA BellecTBa
B3aumocBs3b MeXXly CBOMCTBaMU
BellleCTB B Pa3HbIX arperaTHbIX
1 COCTOSHUAX U UX bubmmoreka IIOK
aTOMHOMO/JIEKYJIIPHbIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BO/bI
MexaHunueckoe JBUKeHHe.
bubmoTeka IIOK
12 PaBHOMepHOe 1 HepaBHOMEpHOe
https://m.edsoo.ru/ff0a05c6
[BIKeHHe
bubmmoreka IIOK
13 CkopocTtb. EAMHULBI CKOPOCTH
P Al P https://m.edsoo.ru/ff0a079c
14 PacueT nmyTu ¥ BpeMeHM JBW>KEHUS Brbmmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
WHuepryisi. 3aKOH UHEPLIUHU.
P . P bubmoTeka IIOK
15 B3auMogencTBue Tes Kak TipyuunHa
https://m.edsoo.ru/ff0a0c10
W3MeHeHUs1 CKOPOCTH [IBUKEeHUS TeJl
16 [TnoTtHOCTS BelljecTBa. Pacuer Macchl bubmoteka LIOK
1 oObeMa TeJia o ero MI0THOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopatopHas pabota «OmnpeeneHue



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

IMNJIOTHOCTHU TBép,ZLOFO Teaa»

Pemienne 3amau o teme "TIMTOTHOCTH

bubmmoreka IIOK

18
BeljecTea" https://m.edsoo.ru/ff0a123c
Cwuna Kak XxapakTepucTHKa
19 B3aumoencTBus Ten. Cuna
yIIpyroctu. 3akoH I'yka
JlabopaTopHasi pabora «/3yueHue
20 3aBUCUMOCTH PaCTsKeHUs
(medopMariin) TIPy>KUHBI OT
TIPUJIO)KEHHOMN CUJTbI»
21 Asnenue tarorenus. Cua TsSHKeCTU
Casi3b Me CUJIOU TSDKeCTH U
. Ay bubmoreka LIOK
22 Maccou Tena. Bec Tesa. Pelienue
| | https://m.edsoo.ru/ff0a1778
3a7iau 1o Teme "Cua TsoKeCTH
73 Cuia TsDKeCTH Ha JIpyTUX IulaHeTax. bubmoreka IIOK
@ur3UUeCKUe XapaKTepUCTUKU TIJIaHEeT https://m.edsoo.ru/ff0a1502
bubmmoreka IIOK
24 N3mepenue cun. JuHamomet
P A P https://m.edsoo.ru/ff0al8cc
bubmoTeka [IOK
25 Bec Tena. HeBecomocTth 4
https://m.edsoo.ru/ff0al1778
Cio>keHHe [IBYX CWJI, HallpaB/IeHHbIX
26 10 OJJHOM TIPSIMOM Bubmiorexa LIOK
a . P ) https://m.edsoo.ru/ff0ala70
PaBHOzeViCTBYOII[ast CUIT
57 PelieHue 3a/1au 1o TeMe
"PaBHoelicTBYyOILIast CU"
)8 TpeHue CKOIbXeHUs U TPeHUe MOKOs. bubmoteka LIOK
TpeHue B ripupojie ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHasi pabota «/3yuyeHue bubmoteka LIOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c

3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KEHUSI OT CUJIbI J1aB/IeHUs U
XapakTepa COMpPUKaCcarIUXCs
TIOBEPXHOCTEeM»

https://m.edsoo.ru/ff0alcc8

Peliienne 3da4 Ha oripejejieHue

30 . o
PaBHOZEUCTBYIOLLe CUJIbI
Perienue 3azau 1o temam: «Bec

31 Tesia», «I'padrueckoe n300pa’keHHe bubmoreka LIOK
cun», «Cumel», «PaBHOZENCTBYOLAsS https://m.edsoo.ru/ff0alde0
CUI»

KoHTposnbHasi paboTa 1o Temam:
«MexaHMueCKoe IBWKeHHe», «Macca,

32 IJIOTHOCTBL», «Bec Tena»,
«I'padrueckoe n3o0OparkeHHE CUIT»,
«Cusb»

33 Hasnenue. CriocoObl yMeHbIlIeHUS U bu6moTeka LIOK
yBeJINUeHU [aB/IeHUs https://m.edsoo.ru/ff0a20a6
[asneHue rasa. 3aBUCUMOCTb

) bubmoteka LIOK
34 JlaBJIeHUs ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIlepaTyphbl
[lepenaua faBieHus1 TBEPAbIMU
35 TeJlaMU, )XUJKOCTSIMU U razamu. 3aKoH Bubmiorexa LIOK
> K ' https://m.edsoo.ru/ff0a25b0
ITackans

36 [aByieHue B )KUJKOCTU U rase, Bbubmoreka IIOK
BbI3BaHHOE /IeiCTBUEM CUJIbI TSKECTH https://m.edsoo.ru/ff0a2718

37 Perienue 3azau ro teme «/laByieHue B Bbubmmoreka LIOK
JKAJKOCTHU U rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826

38 Coo01jaroryecs: CoCyzbl bubmoreka IIOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8

https://m.edsoo.ru/ff0a2970

bubmoTeka [IOK

39 ['uapaBvyecKuii rpecc
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [TopiiiHeBoM
JKUJIKOCTHBIN HAacoC
ATtmocdepa 3emmu. [TpuunHe
CyllleCTBOBaHUS BO3/yILIHOM
41 o}ét)unquH 3emmm 353};/ICI/IMOCTB bubmotexa OK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOro /1aBjieHUsl OT BbICOThI
HaJ, YypDOBHEM MODSsI
bubmoreka IIOK
42 Bec Bo3nyxa. ATMocepHoe faBieHve
a bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepeHne aTMoc(epHOro JaBaeHusl. bubmoTeka [IOK
OmneiT Toppuueu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOT0
44 aBJIeHUS OT BBICOTHI H OBHEM bubmmorexa OK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomeTtp-aHepous. ATMochepHoe Bbubmmoreka LIOK
JlaBJIeHHe Ha pa3/IuyHbIX BbICOTax https://m.edsoo.ru/ff0a2fc4
46 Peluienue 3az1au 1o Teme
"ATMocdepHoe AaByieHue"
[evicTBre XUAKOCTHU U ra3a Ha
bubmoTeka 1IOK
47 TIOrpy>KeHHOe B HUX TeJI0.
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlaboparopHast paboTa «OrmipeienieHue
48 BbITa/IKUBalOII[el CUJIbI, Bbubmmoreka IIOK

JeMCTBYIOLLel Ha Teso, MOrpy>XKeHHoe
B JKHAZJKOCTb»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970

49

JlaboparopHast paboTa 110 Teme
«MccnenoBanyie 3aBUCUMOCTH Beca
TeJa B BoJie OT 00bEMaA MOTPY>KEHHOM
B )KUAKOCTb YaCTH TeJia»

bubmoTeka 1IOK
https://m.edsoo.ru/ff0a3514

50

ITnaBanue Ten

bubmmoreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JIabopaTopHast paboTa
"KoHcTpyupoBaHue apeoMeTpa Uiv
KOHCTPYMPOBAHHUE JIOJKHU U
oripefiesieHre eé rpy30rno bEMHOCTH"

52

Perenue 3azau no temam: «I1naBanue
cyznoB. Bo3nyxoriaBaHue»,
«/]aB/ieHre TBepAbIX Te, )KUJKOCTen
1 ra3oB»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a3654

53

MexaHnuueckasi pabota

bubmoTeka IIOK
https://m.edsoo.ru/ff0a3{f82

54

MoiHocTh. EIUHULIBI MOIITHOCTH

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

55

Ypok-uccnenoBanue "Pacuét
MOIIIHOCTH, Pa3BUBaeMOU MpHU
rnoAgbéMe 110 JilecTHULle"

56

ITpocTbie MexaHU3MBI. Phiuar.
PaBHOBecue cun Ha pbluare

57

KoHTtponbHast paboTa 1o Teme
«JlaBnieHue TBEPABIX TeJ, )KUAKOCTeH
1 ra3oB» / Bcepoccuiickas
npoBepoyHasi paboTa

58

Pe3epBHbIN ypoK. PaboTa ¢ TekcTamu

bubmmoreka IIOK



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

1o TeMe «/laBieHue TBEPBIX TeJ,
JKUIKOCTel 1 Ta30B» / Becepoccuiickast
TIpoBepoyHasi pabora

https://m.edsoo.ru/ff0a4ffe

59

Pblyaru B TEXHUKE, OBITY U TIPHUPOJIE.
JlabopaTopHasi paboTa
«MccnefoBanye yC/IOBUI pPaBHOBECHS
pbluara»

0.5

bubmoteka LIOK
https://m.edsoo.ru/ff0a478e

60

Pemienne 3amau 1o Teme «Y CJIOBUSA
PaBHOBECHS pblyara»

bubmoreka IIOK
https://m.edsoo.ru/ff0a48a6

61

KoadduipeHT nosie3Horo gelcTBus
MexaHu3Mma. JlaboparopHasi pabota
«M3mepenue KII/] HaK/I0HHOM
IIJIOCKOCTH»

0.5

62

Pemrenue 3a7au 1o Teme "Pabora,
MoIHoCTh, KIT"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHunyeckas SHeprus.
KvHeTnueckas v noTeHaIbHast
SHeprus

bubmoteka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKoH COXpPaHEHUA MeXaHUueCcKoM
SHepruu

bubmioTeka LIOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIepUMeHT 110 Teme
"DKCrepuMeHTa/IbHOe Orpe/ie/ieHre
M3MeHeHHsI KWHeTUYeCKOu 1
MOTeHL[MaTbHOW SHepruu Mpu
CKaTbIBAHUM TeJla TI0 HAK/IOHHOM
TJIOCKOCTH"

66

KoHTponbHas pabora 1o teme
«Pabota 1 MOIITHOCTE. DHEpPTrUs»



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

67 Pe3epBHbIi ypoK. PaboTa ¢ TekcTamMu 1 Bbubnumoreka LIOK
110 TeMe "MexaHUUYeCKOe JBUKeHure" https://m.edsoo.ru/ff0adee6
Pe3epBHbIN ypok. PaboTa ¢ TekcTamu
68 o Teme "Pabota. MOIIHOCTb. 1
OHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 1

I[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KV/IACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
No Jdata uucdpoBbie
Tema ypoka KoutposibHabie | IIpakTnuyeckue
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
paboThI padoThI
pecypchbl
OCHOBHBIE 110JI0’KeHUs] MOJIEKYJISIPHO-
N bubmioTeka 1IOK
1 KWHETUUECKOM TeOPUM U UX ONbITHbIE 1
https://m.edsoo.ru/ff0a5256
TOATBEPKIEeHUS
2 Macca 1 pasmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPAOTO, KUAKOTO U 1 bubmoTeka 1IOK
ra3000pa3HOro COCTOSTHUM BellleCcTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHe CBOMCTB TBEP/OTO,
4 JKUTKOTO ¥ ra3000pa3HOr0 COCTOSTHUMN 1
Bell|eCTBa Ha OCHOBeE T0JIOKeHNUH
MOJIeKY/IIPHO-KWHeTUYEeCKON TeOprur
Bbubmmoreka IIOK
5 Kpucrannueckue u amopdHbIe Tesa 1
https://m.edsoo.ru/ff0a5800
5 CmauurBaHMe Y Kalu/uIsipHOCTb. 1 bubmoreka IIOK
[ToBepXHOCTHOE HaTsKeHHe https://m.edsoo.ru/ff0a5530
bubmoTeka 1IOK
7 TermioBoe pacivpeHue U cxaTue 1
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIieparypbl CO
8 CKOPOCTBIO TeIJIOBOI'O IBUKEHHUS 1
YyacTul]
9 BHyTpenHsis sHeprusi. Criocobbl 1 bubnmoreka LIOK
M3MeHeHUsl BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 Buzpl Terionepesauu 1 bubmmoreka IIOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koH(pepeHuys "TlpakTrueckoe
VICTI0/Ib30BaHMe TeIJIOBbIX CBOMCTB

bubmioTeka LIOK

11
BeLLleCTB U MaTeprasioB B Liesax https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

1 KosinuecTBo TemioTel. Y jenpHas bubmmoreka IIOK
TerI0eMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TeryioBoro 6amaHca. Bubmioreka IIOK
Teryio00MeH ¥ TeTIOBOe paBHOBeCHE https://m.edsoo.ru/ff0a7088
JlaboparopHasi pabota

14 "UccnenoBanue siBieHus Bbubmoreka LIOK
TeryiooOMeHa Npy CMeIlIBaHUN https://m.edsoo.ru/ff0a6a98
X0JIOZAHOMU U ropsiueli BozbI"
Pacuet KonmuMuecTBa TEIIOTHI,

15 He0OX0IMMOTO [/ HarpeBaHusI Tejla
Y BbIJIE/ISIEMOT0 UM TNIPU OXJIaXK€HUN

16 JlaboparopHast pabota "OmnpefeneHue bubmoreka IIOK
yZe/bHOW TeII0eMKOCTH BeljecTsa" https://m.edsoo.ru/ff0abbb0

17 OHeprus TOIIMBA. Y /ie/bHas TeruioTa Bbubmoreka IIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepJeBaHue

18 KPUCTa/UIMYeCKUX TeJsl. Y jenbHas Bubmmorexa LIOK

P s https://m.edsoo.ru/ff0a71d2

TeI/10Ta I1/1aBJ/IeHUs

19 JlabopatopHasi pabota "Omnpezenenve bubmoteka LIOK
yZe/bHOM TeIyIOThI /1aB/IeHus Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue ¥ KOHZEHCALIHSI. Bbubnumoreka LIOK
Ncmapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y jepHas Teriora Bbubmmoreka IIOK



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

rapoo6pa3oBaHUs ¥ KOH/IeHCaLIWH.
3aBHCUMOCTb TeMriepaTypbl KUTTeHUs
0T aTMoC(epHOTro JaBaeHust

https://m.edsoo.ru/ff0a786¢

22

BrnaxHocTts Bo3ayxa. JlaboparopHast
pabora "OnpeeneHue
OTHOCUTE/IbHOM BII@XKHOCTH BO37yxa"

bu6moTeka LIOK
https://m.edsoo.ru/ff0a7628

23

PemieHue 3a/1a4 Ha omipeiesieHre
BJIQ’)KHOCTH BO3/yXa

24

ITpUHIMIIBI pabOTHI TEIJIOBLIX
nBurareneid. [TapoBasi TypOuHa.
[BuraTeyib BHyTPEHHEr0 CrOpaHusi

25

KII/I TeriioBoro fBuraresisi.
TerioBble JBUraTeN U 3alUTa
OKpY’Karollleid cpefibl

bubmoTeka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHUs U TpeBpall{eHUs
5HEpryu B TEIUIOBBIX MpoLieccax

27

[ToaroToBKa K KOHTPO/IbHOM paboTe
no TeMe "TerioBble SIBIEHHS.
V3meHeHMe arperaTHbIX COCTOSIHUM
BelecTBa"

bubmoteka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHasi pabora 1o Teme
"Ter/1oBble sgB/1eHUs. MI3MeHeHUe
arperaTHbIX COCTOSIHUM BelllecTBa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

OnexkTpusanus Tes. [Ia poja
3/1IeKTPUYECKUX 3apsi/ioB

30

Ypok-uccienoBanue "OeKTpUsaLus
Tes1 UHAYKLUeN U Npr
COIIPUKOCHOBEHUU"



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

B3aHMOAEﬁCTBHe 3dpPsA’KE€HHBIX TeJI.

bubmioTeka LIOK

31
3akoH KysoHa https://m.edsoo.ru/ff0a87e4
DJIeKTpUYeCKoe IioJe.
19 HaripskeHHOCTb 3/1IeKTpUYeCKOro Bubmioreka LIOK
noJjist. [IpyHLMI CyneprnosuLum https://m.edsoo.ru/ff0a8a0a
371eKTPUUeCKUX TM0J1ei
Hocurenu 3nekTpuyeckrx 3apsifioB.
33 OneMeHTapHbIU 3aps. CTpoeHue
aToma
4 [IpoBOAHUKY U IUD/IEKTPUKU. 3aKOH Bubmioreka IIOK
COXpaHeHus 3/IeKTPUUeCKOro 3apsja https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3asau Ha ipyMeHeHre Bbubmumoreka LIOK
CBOMCTB 3/1eKTPUYECKHUX 3apsifioB https://m.edsoo.ru/ff0a90cc
ONeKTpUYeCcKri TOK, yCJIOBUS €ro
36 cywectBoBaHus. VICTOUHUKH Bubmaorexa OK
ym ' https://m.edsoo.ru/ff0a95a4
3/1eKTPUUeCKOr'0 TOKa
. bubmoreka IIOK
37 [encTBus 3/IeKTPAUUECKOT0 TOKA
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoanue "/leiictBue
38 3/IEKTPAYECKOTO T10J151 Ha IPOBOJHUKHU 1
U JU3JIeKTPUKU"
39 OneKTpUuecKui TOK B MeTaslnax, Bbubmmoreka IIOK
JKUIKOCTSX U rasax https://m.edsoo.ru/ff0a9838
40 OJeKTpyyeckKas Liellb U eé CoCTaBHbIe
4yacTu
Cwuia Toka. JlabopaTopHasi pabora
" bubmoreka LIOK
41 V3mepeHue U peryiupoBaHue CUJIbL 0.5

TOKAa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4

DJIeKTpUUeCKOoe HarpspKeHue.
BonbtMetp. JlabopaTopHast paboTta

bubmoTeka 1IOK

42 0.5
"M3mepeHne u peryavpoBaHue https://m.edsoo.ru/ff0a%e14
HarpsoKeHus"
43 ConpoTuvBrieHre TIPOBOJHHUKA. bubmmoreka IIOK
Y penbHOe CONpPOTYUBIIEHYE BelljeCTBa https://m.edsoo.ru/ff0aa738
JlabopatopHasi paboTa "3aBUCUMOCTb
44 3/IEKTPAYECKOT0 COIIPOTUBJIEHUS 1 bubmoreka LIOK
TPOBOJHKKA OT ero JJ/IMHbI, IUI0Lagu https://m.edsoo.ru/ff0aa738
TIOIIepeYHOro CeueHus: U Marepuasna”
3aBUCUMOCTb CUJIbI TOKA OT
bubmoTeka IIOK
45 HanpspkeHus. 3akoH OMa /151 yyacTKa
https://m.edsoo.ru/ff0aad44a
Liernu
JlabopaTopHasi paboTa
"UccnenoBanyve 3aBUCUMOCTH CHJTbI
46 TOKa, U, ero uepes pe3ucTop, OT 1 Bubmmorexa TTOK
- MAYIR pesp P https://m.edsoo.ru/ff0aa04e
COMPOTHUBJIEHYS pe3UCcTopa U
HarpsyKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U Mapasuie/ibHOe
COoeIMHeHUs IPOBOJHUKOB
JlaboparopHast paboTta "TIpoBepka
48 TpaBWJia CJI0KeHUsI HallpsDKeHU TIpu 1 Bbubmmoreka LIOK
oc/eloBaTe/IbHOM COeJUHEeHUU [IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JIabopatopHasi paboTta "TIpoBepka
49 TpaBW/Ia AJis CUJIbl TOKA TIpU 1 bubmoTeka [IOK

rapasiieJ;lbHOM COeHeHUU
pes3ucTopos”

https://m.edsoo.ru/ff0aadle



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

Perienuve 3ad4 Ha MPpUMEHEHHE

bubmoTeka 1IOK

50 3akoHa Oma /iJ1s1 pas3/IM4yHoro
ATAD https://m.edsoo.ru/ff0aaf8a
Coe/IMHeHUs! IPOBOJJHUKOB
51 PaboTa ¥ MOIIIHOCTb 3/IEKTPUYECKOTO Bbubsmmoreka IIOK
TOKa. 3aKoH [Ixoysi-JleHua https://m.edsoo.ru/ff0ab124
JlabopatopHasi pabota "OmnpezieneHve
bubmoreka IIOK
52 pabOThI ¥ MOIITHOCTH JIEKTPUUECKOTO
| https://m.edsoo.ru/ff0ab3e0
TOKa
OnekTpuuecKue el U ToTpeduTeu
53 3/IeKTPUYECKON SHePTUH B OBIT Bubmiorexa LIOK
P P Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMmbikanue
54 [TocTosiHHBIE MarHUTBI, UX
B3aUMO/IENCTBHE
55 Ypok-uccienoBanue "M3yueHue bubmmoreka IIOK
ToJiel TIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe rosie. MarHutHoe roJie
Bbubmmoreka IIOK
56 3eMJ/IM 1 ero 3HaueHue 151 )KM3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBKa K KOHTPO/IbHOM paboTe
10 TeMe "DJIeKTprUUYeCcKre 3apsiibl.
57 3apsKeHHbIe Tesa U UX Bubmorexa [JOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoziercTBYs. [10CTOSHHBIN
3/71eKTpUUeCcKuii Tok"
KoHTposbHast paboTa 1o Teme
"DneKTprueckKue 3apsibl.
P A bubmoteka LIOK
58 3apspKeHHbIe Tesla ¥ UX

B3auMo/iercTBUS. [ToCcTOSTHHBIN
3/1eKTpuueckuil ToK'" / Becepoccuiickasi

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0aaf8a

rpoBepouHasi paboTa

59

Pe3epBHbIN ypoK. PaboTa ¢ TekcTamu
no Teme "TloCTOSTHHBIM
3/1eKTpuYeckuil ToK" / Becepoccuiickas
npoBepoyHasi pabora

bubmoTeka LIOK
https://m.edsoo.ru/ff0acdc6

60

OrneIT OpcTesa. MarHuTtHoe oje
3JIEKTPUYeCKOro Toka MaruutHoe
ToJie KaTyIIKU C TOKOM

bubmoteka LIOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumMeHeHVe 371eKTPOMarHuTOB B
TexHuKe. JlaboparopHas paboTa
"M3yyeHue JeiCTBUSI MarHUTHOTO
T10JI1 Ha TIPOBOJHUK C TOKOM"

0.5

bubmoTeka IIOK
https://m.edsoo.ru/ff0ac74a

62

OJIEKTPOBUTaTe b TIOCTOSTHHOT'O
ToKa. Vcriosnb3oBaHve
3/71eKTpO/JBUTaTesIell B TeXHUUeCKUX
YCTPOMCTBAX Y Ha TPAHCIIOPTe.
JlaboparopHasi pabota
"KoHcTpyupoBaHue U UsyueHue
paboThI 3/1eKTpOABUTATE IS

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac86¢

63

OrnbiTel @apaziest. 3akoH
3/1eKTPOMarHUTHOW MHAYKLIWH.
IIpaBusio JleHria

64

OnektporeHeparop. CriocoObl
TI0JIyY€eHHs 31IeKTPUUYeCKOU SHepruu.
OJIeKTPOCTaHLIMU Ha
BO300HOBJISIEMBIX MCTOYHUKAX
SHepruu

65

[ToaroToBKa K KOHTPOJIbHOM paboTte



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6

1o TeMe "DJIeKTpUYeCcKue 1
MarHUTHbIE sIBJIeHUs"

KoHTpospHast paboTa o Teme

bubnmoreka IIOK

66 BHeKTp'I:IqECKHe 1 MATHHTHBIE 1 https://m.edsoo.ru/ff0acb14
SIBJIeHUS

67 Pe3epBHbIi ypok. PaboTa ¢ TekcTamu 1 Bbubmioreka IIOK
o Teme "TerioBele gBaeHUs" https://m.edsoo.ru/ff0acc5e

68 Pe3sepBHbIii ypok. PaboTa c TekcTamu 1
1o teMe "MarHuTHele siBJIeHUs"

OBIIEE KOJIMYECTBO YACOB I10
H 68 14.5

ITPOI'PAMME



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

9 KV/IACC

KomuecTBo yacoB JJIEKTPOHHBIE
No Jata nudpoBbie
Tema ypoka KouTtposbHblie | IIpakTHueckue
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
padoThI paboThI
pecypchl

1 MexaHuyeckoe JBUKeHHe. 1
MarepuasibHasi TOUKa

5 Cucrema orcueta. OTHOCUTE/IBHOCTD 1 Bbubmoteka LIOK
MeXaHUUeCKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe npsIMOJIMHeHOe 1 bubnuoreka LIOK
JBIDKEeHUe https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOe npsiMoOMHeHHOoe

4 IBwkeHue. CpefHsisi U MTHOBEHHast 1
CKOPOCTb

5 [IpsiMonHEeHOe paBHOYCKOPEHHOe 1 bubmoreka LIOK
[IBIDKeHUe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NIPSIMO/TMHEHOT O

6 PaBHOYCKOPEHHOI'0 IBU)KEeHUs. 1
I'paduk ckopocTu
JlabopatopHasi pabota "OmnpezieneHve

7 YCKOpEeHHUs Tejia pu 1 1 bubmioreka LJOK
PaBHOYCKOPEHHOM [JBUXEHHUH 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TJIOCKOCTH"

3 CBobopHoe nazsieHue e, OnbIThI 1
anunes

9 PaBHOMepHOe [BMKeHMe T10 1 bubnuoreka LIOK

OKpyxHOCTH. [leprog v yactora

https://m.edsoo.ru/ff0ael76



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

obpairienusi. JIuHelHasi ¥ yriaoBas
CKOpPOCTH

10 LleHTpOoCTpeMHUTe/ILHOE YCKOpeHue
1 ITepBbiii 3akoH HproToHa. BekTop bubmoreka LIOK
CHUJIbI https://m.edsoo.ru/ff0ae612
1 Btopoii 3akoH HeroTOHa. bubnuoreka LIOK
PaBHOielicTBYyO11ast CUsia https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akoH HeroToHa. bubnuoreka LIOK
Cynepnosuuus Cui https://m.edsoo.ru/ff0ae982
14 Pelienue 3asiau Ha rp¥MeHeHye bubmoteka LIOK
3akKOHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
bubmioreka LJOK
15 C .3 r
Y13 YHPYTOCTH. JaROH & yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cuna
YIIpyrocTtun»
17 JlabopatopHasi pabota «OmnpezeneHye bubmioreka LJOK
JKeCTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka LIOK
18 C
H1a TperHA https://m.edsoo.ru/ff0af738
19 Perienue 3azjau no teme «Cusa Bbubmoteka LIOK
TpeHUs» https://m.edsoo.ru/ff0afa26
20 JlaboparopHast pabota "OmnpejeneHre bubnuoreka LIOK
Ko3(pduieHTa TpeHUs1 CKOMbXeHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3amau o TeMe "3aKOHBI
21 Hetotona. Cuna ynpyroctu. Cuia Bubmaorexa [IOK
o yipy ' https://m.edsoo.ru/ff0afb8e
TpeHust
22 Cuia TSDKeCTH M 3aKOH BCEMUPHOI0 Bbubmoteka LIOK



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

TATOTEeHUA. YCKOPEHI/IE CBO60,Z[H01"O
najieHuda

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLus "IBrKeHUe Tes

23 BOKPYT I'PaBUTALIMOHHOIO L|eHTpa
(Conneunas cuctema). ['aakTuku"
Perenue 3azau o teme "Cuna
24 TSDKeCTH M 3aKOH BCEMMPHOI'0 bubmorexa OK
" P https://m.edsoo.ru/ff0af5f8
TATOTeHUsI
75 ITepBas KocMUUeCKasi CKOPOCTb. bubmoreka LIOK
HesecoMocThb U neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUasbHOW TOUKM.
ABCoI0THO TBEPAOE Telo.
26 PaBHOBecue TBEPAOro Tena C bubmorexa OK
- N PA https://m.edsoo.ru/ff0afe36
3aKperyIéHHOW OChbIO BpallleHUs.
MowmeHT cunel. LleHTp TskecTr
PaBHOBecue MaTepuasbHOW TOUKH.
AGcomoTHO TBEPOE TEJO.
27 PaBHOBecue TBEpIOTrO Tena C
3aKpervIéHHOW OChbIO BpallleHUsl.
MowmeHT cusnel. LieHTp TskecTH
78 Perienvie 3asau nno remMe "MomeHT Bbubmoreka LIOK
cusbl. LleHTp TsDKeCcTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe 10
29 Teme "MexaHHUUeCKOe JIBUKEeHHe Bubmorexa [JOK
. ",/IL ) https://m.edsoo.ru/ff0b0408
BsanmogeincTBue Ten
KoHTponbHast paboTa 1o Teme
W bubmoreka LIOK
30 MexaHnueckoe JBUXeHUe.

BsaumogeiicTBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
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Nmnysnbce Tesna. IMIynbC cU/bl. 3aKOH

bubmioreka LJOK

31 COXpaHeHusl UMITy/IbCa. YTIpyroe u
P Y o Py https://m.edsoo.ru/ff0b07fa
HeyTnpyroe B3auMo/eliCcTBre
3 Perienue 3az1au 1o Teme "3akoH bubmioreka LJOK
COXpaHeHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbepeHLys "PeakTUBHOe
JIBIJKeHHe B IPUpPO/Jie U TeXHUKe"
bubmoreka LIOK
34 MexaHnueckasi paboTa ¥ MOI[HOCTb
P H https://m.edsoo.ru/ff0b0a84
35 PaboTa CUJIbI TSDKeCTH, CUTTBI bubmoteka LIOK
YIIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JIabopatopHasi pabota «OmnpezeneHye
36 paboThI CUJbI TPEHUsI TIPU
pPaBHOMEPHOM /IBV)KEHUHU TeJla o
TOPU30HTA/IbHOM [TOBEPXHOCTH»
37 CBs13b 5Hepruy v paboThI.
[ToreHuyanbHas sHeprus
38 Kunetnueckas sHeprus. Teopema o Bbubmoteka LIOK
KUHEeTUUeCKOUW 3Heprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHHsl SHEPIUU B
MeXaHUKe
40 JlabopatopHasi pabota «/3yueHne Bbubmoteka LIOK
3aKOHA COXPaHeHWs SHeprumn» https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOe IBUKEHHE U €T0 bubnuoreka LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatoliue KoyebaHusl. bubmioreka LJOK

BeIHyXjeHHbIe KoneOaHus. Pe3oHaHC

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
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43

MaTeMaTHuyeCKUi U TIPY>KUHHbIN
MasITHUKA

44

Ypok-uccieoBanue «3aBUCUMOCTb
reproza KosiebaHuii OT KeCTKOCTH
TIPY>KUHBI U MacChl rpy3a»

bubmioreka LIOK
https://m.edsoo.ru/ff0b197a

45

ITpeBpaiiieHre SHEPTrUM NpU
MeXaHUYeCKUX KomeOaHUsx

46

JlaboparopHas pabota «Ormipe/ienieHue
YaCTOThI U TIepHo/ia KoiebaHHH
TIPY>KUHHOTO MasiTHUKa»

bubmoreka LIOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHasi pabota «ITpoBepka
He3aBUCUMOCTH Mepuoia KoiebaHui
rpy3a, MO/BEIIeHHOT0 K HUTH, OT
MacChl Tpy3a»

bubmioreka LJOK
https://m.edsoo.ru/ff0b197a

48

Mexauuueckue BosHbI. CBOMCTBA
MexaHu4eCcKux BoJH. [IpofosbHbIe U
TornepeyvHble BOJTHbI

bubmioreka LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-kKoHbepeHIus "MexaHuuecKue
BOJTHBI B TBEPZIOM TeJie.
CelicMryecKye BOJHBI"

50

3ByK. PacripocTpaHeHue U oTpa)keHue
3ByKa

51

Ypok-uccnenosanue "HabmrogeHue
3aBMCUMOCTH BBICOTHI 3BYKa OT
YacTOThI"

52

I'pOMKOCTb 3ByKa U BbICOTA TOHA.
AKyCTHUUeCKUil pe30HaHC

53

Ypok-KoHbepeHLYs "Y 1bTpa3ByK U

bubmoreka LIOK



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

HMH(pa3ByK B MPUPO/ie U TeXHUKe"

https://m.edsoo.ru/ff0b23ca

[ToaroToBKa K KOHTPOJIBHOM paboTe 110

54 TeMe "3aKOHbI COXpPaHeHHUs Bubmiorexa [IOK
P ' ., https://m.edsoo.ru/ff0b25f0
MexaHnueckue KoyieOaHUsI ¥ BOJTHbI
KoHTponbHast paboTa 1o Teme
55 "3aKoHbI coXxpaHeHUs. MexaHuueckue
Koyie0aHs ¥ BOJTHBI"
56 OJIeKTPOMarHUTHoOe 11071e. bubmoteka LIOK
DJIEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenuus "Illkana
cg 3/1eKTPOMAarHUTHBIX BOJIH. Bbubmoteka LIOK
Wcrnosib30BaHUe 3/1eKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [I/IS1 COTOBOM CBSI3U"
Ypok-uccnienopanue "M3yueHuve
N bubmoreka LIOK
59 CBOWCTB 3/1IeKTPOMAarHUTHbBIX BOJIH C
., https://m.edsoo.ru/ff0b2c6¢c
MOMOIIIBI0 MOOMIBHOTO TesiehoHa
Pemenue 3asjau Ha onpe/iesieHye
60 YaCTOThI U IJIMHBI 3/IeKTPOMarHuTHOU
BOJTHBI
ONeKTpOMarHUTHas MpyUpo/ia CBeTa.
61 CkopocTb cBeTa. BoyHOBBIE CBOMCTBa Bubmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrtounuku cseta. [IpsimonuHeitHoe
62 acripoCcTpaHeHue CBeTa. 3aTMeHUs Bubmiorexa IOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
CoviHuia 4 JIyHbI
63 3aKOH OTpa)kKeHus CBeTa. 3epKaJia. bubnuoreka LIOK

Pemenue 3as,au Ha ipyUMeHeHHe

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b2fe6
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3dKOHd OTPpa’>keHHsd CBETa

[IpeniomiieHve cBeTa. 3aKOH

bubnuoreka IIOK

64
TpeJIOM/IeHUS CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOe BHyTpeHHee OTpakeHue CBeTa.
bubmoreka [IOK
65 Wcrnosib30BaHue MOJIHOIO BHYTPEHHEro
https://m.edsoo.ru/ff0b3c5¢c
OTpakeHHsl B ONITUYECKHUX CBETOBOZAX
JIabopatopHasi paboTta "VccnenoBaHue
66 3aBUCMMOCTH YTJIa MpeioM/IeHHUs
CBETOBOIO Jiyya OT yIJia MafleHus: Ha
rpaHuiie "BO3JyX-CTeKmo""
Ypok-koHbepeHius "Vcrnons3oBaHue
67 [I0JTHOT'O BHYTPEHHET'0 OTPaKeHUs:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bubmoreka LIOK
68 JInn3bl. OniTMYecKast Cyja JIMH3bI 1
https://m.edsoo.ru/ff0b3f2c
N bubmoreka LIOK
69 [TocTpoeHrie n300pa>keHU B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JIaboparopHasi pabora "OmnpeeneHue
70 ok EHOFE aCCpTOHHI/IH u OE)ITiquKOﬁ bubmiorexa LIOK
y P o " https://m.edsoo.ru/ff0b4206
CHUJTbI COOMpATOITIel JTMH3bI
71 Ypok-koHbepeH1us "OnTuyeckre bubmoreka LIOK
JTMH30BbBIE TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['n1a3 Kak ornrvueckasi cucrema. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
7 Ypok-koHbepeHIus " [JedeKTs
3penHus. Kak coxpaHuTs 3peHue"
74 Pa3iokeHue 6esioro cBeta B CIIEKTP. Bbubmioteka LIOK

OnbiTel HeroToHA. CrioxkeHue

https://m.edsoo.ru/ff0c0f4c
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CIIeKTPpaJ/IbHBIX IIBETOB. ,Z[I/ICHEPCI/IH
CBeTa

JIabopatopHasi pabota "OMbITHI MO
pas/ioXkeHuto 6esioro CBeTa B CIEKTP U

75 BOCIIPUATHIO LiBeTa IpejMeTOB IIPpU UX Bubmmorexa [JOK
P o ped P https://m.edsoo.ru/ff0cOe2a
HabJ/roIeHry uepe3 1{BeTOBLIE
¢unbTphI"
YPpok-npakTUKyM "Bo/HOBbIe
76 CBOMCTBA CBeTa: JUCIepcus,
vuHTepdepeHIMs U Audpakiys”
77 OrbiThl Pe3epdop/a v nyiaHeTapHast bubmoreka LIOK
MO/Jie/Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogenb atoma bopa
VcniyckaHue v MOTrJIoIeHre CBeTa
N bubmoreka LIOK
79 aroMoM. KBaHTsbl. JInHeliuaTbie
https://m.edsoo.ru/ff0c144c
CIeKTPbI
80 Ypok-npakTukyMm "HabstogeHve bubmoteka LIOK
CITIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 Pa/ii0akTMBHOCTE U €68 BU/IbI Bubmmorexa [JOK
s A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOrO siipa. Hyk/ioHHast bubnuoreka LIOK
MOJie/lb https://m.edsoo.ru/ff0c18ac
a3 PafroakTrBHBIE NIpeBpalljeHus. bubmioreka LJOK
N3oTonsl https://m.edsoo.ru/ffOclal4
84 Peluienue 3azau 1o teme: bubmoteka LIOK
"PazimoakTUBHBIe TIpeBpalleHus"” https://m.edsoo.ru/ffO0c1b4a
85 ITepuop monypacriaga



https://m.edsoo.ru/ff0c1b4a
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Ypok-koHbepeH1us "PaaroakTUBHbIE

86 W3/ly4eHUs B TIPUPOJe, MeULIUHe Bubmiorexa OK
y | PHPOAE, MEIHLIHHE, https://m.edsoo.ru/ff0c2126
TeXHUKe
AnepHble peakiu. 3aKOHBI
87 C(')qx paHEHIEH 3auﬂ OBOT'0 ¥ MacCOBOT'0O Bubmmorexa [JOK
P PAR https://m.edsoo.ru/ff0c1c58
yuceJ

a8 OHeprus CBsA3U aTOMHBIX szep. CBa3b Bbubmoteka LIOK
MaccChl U 3Hepruu https:/m.edsoo.ru/ff0c1d7a

89 Pemenue 3azmau o teme "HuepHbie
peakun"

90 Peakumu cuHTe3a U fienieHus sajep. bubnuoreka IIOK
Nctounrku sHepruu CosiHLa U 3BE3] https://m.edsoo.ru/ffO0c1e88
Ypok-koHbepeHIus "AaepHast

91 SHepreTHKa. [elicTBus
Pa/IM0aKTUBHBIX U3TyYeHUN Ha )KUBbIe
OpraHusMsbl"

[ToaroToBKa K KOHTPO/IBHOM paboTe 10

90 TeMe "DJIeKTPOMarHUTHOE I10J1e. bubmioteka LIOK
OJIEKTPOMarHUTHbIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBaHTOBBIe AB/IeHUA"

KoHTpospHast paboTa 1o Teme

93 "D neKTpoOMarHUuTHOe MoJie.
ONeKTpOMarHUTHbIE BOJTHBI.
KBanToBEIe siB/ieHUA"
[ToBTOpEHME, 0O0OOIIIEHHE.

94 JIabopaTopHbIe paboThI 10 KypC Bubmmorexa [JOK
" P pv P . Py https://m.edsoo.ru/ff0c245a

Bsanmopeiicteue Ten
95 [ToBTOpeHue, 0b6o01IeHe. PemeHne bubmoreka LIOK
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pacyeTHbIX U KaYeCTBEeHHBIX 3a7au 10
Teme ""TerioBble TIpoLiecchl”

https://m.edsoo.ru/ff0c2572

[ToBTOpeHue, 00001IeHe. PemeHne

96 ACUeTHBIX U KaueCTBEeHHBIX 3aj/1au 110 1 Bubmioreka HOK
P A . https://m.edsoo.ru/ff0c2a22
TeMe "KII/] TerioBbIX ABUraresen"
[TorTOpeHue, 060011eHIe. PelieHne
bubmoreka [IOK
97 pacyeTHbIX U KaueCTBEeHHbIX 3a/a4 I10 1
https://m.edsoo.ru/ff0c2b30
teMe "KII/] snekTpoycTtaHoBOK"
[ToBTOpEHUe, 06061IeHIe.
98 JIabopaTopHble paboThI 10 KypC 1 1 Brbmorexa TTOK
parop P yPCY https://m.edsoo.ru/ff0c2c52
"CBeTOBbIe sIB/IeHU"
[ToBTOpeHue, 060061eHMe. PaboTa c
99 TeKCTaMH 10 TeMe "3aKOHbI 1 Bubmioreka HOK
R https://m.edsoo.ru/ff0c2d6a
COXpaHeHHsI B MeXaHUKe
ITorTOpenHwue, 0600611ieHMe. PaboTa ¢
. bubmoreka [IOK
100 TekcTaMH 1o Teme "KonebaHus u 1
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpeHue, 06061IeHMe. PaboTa c
R bubmoreka LIOK
101 TeKcTamu 1o Teme "CBeTOBbIe 1
i https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpeHue, 0b6001IIeHMe. PaboTa c
102 TekcTaMu 1o TeMe "KBaHToBas u 1
sfiepHasi pusmKa"
OBIIEE KOJIMYECTBO YACOB I10 102 57

I[TPOI'PAMME
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ITPOBEPAEMBIE ITPEJIMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOW OFPA30BATE/IbPHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

7 KIIACC

Kop
NpoBepseMoro
pe3yJbTaTa

HpOBEpHEMbIe npeaMeTHbIe pe3y/ibTaThl 0CBO€HUA OCHOBHOH
Oﬁpa30BaTEﬂbH0ﬁ NnporpaMmmbl OCHOBHOI'O 06]].[01"0 06pﬂ30BaHI/IH

1.1

HCITI0/Ib30BAThb U3YY€HHbIE TIOHATHA

1.2

pa3/iMuaTh ABJIEHWA II0 OIMMCAHHUI0 HMX XdPAKTEPHbBIX CBOICTB M Ha

OCHOB€ OIIbITOB, A€EMOHCTPUPYIOLIHUX OdHHOE Cl)I/IBI/IquKOE sABJ/IeHHe

1.3

pacrio3HaBaTh IIpPOsIBJieHWe W3YYeHHBbIX (U3WYeCKUX $SIBJIeHUM B
OKpy’KarollleM Mype, B TOM 4uc/le (pU3NuUecKue sIBJIeHWsl B IIPUPOJe,
TIPU 3TOM T1€PEeBOJUTDH MPAKTUUECKYIO 33/jauy B y4eOHYIO, BBIAEAThH

CyllleCTBeHHbIe CBOMCTBA (MPU3HAKK) (PU3UUeCKUX SIBJIEHUU

1.4

OMHWChIBaTh MW3yYeHHble CBOMCTBA TeJl U (U3UUECKHe SBJIeHUS,
WCToJb3ysl  (u3NuecKre BeJWUYMHbI, TPU OMUCAHUM TPaBUILHO
TPaKTOBaTb (U3MUECKUN CMBICA HWCIOMb3yeMbIX BeIMUWH, UX
0003HaueHUs1 U eJUHULIbI (PU3UUECKUX BeTMUMH, HAXOAUTb (POPMYJIBI,
CBSI3bIBAIOLL[ME  [JlaHHYI0 (U3UYeCKyl0 BeIWYMHY C JIpYTMMHU
Be/IMUMHAaMH, CTPOUTb Tpa(UKM  U3yUeHHBIX  3aBUCHMOCTEU

bu3nuecKrx BeJIMYUH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (pr3UUecKue sBI€HUS U TPOLIeCChl,
VICTIOJIb3ySl M3yYeHHble 3aKOHbl, MpPU 5TOM [JiaBaTb CJOBECHYIO
(GOopMy/IMpOBKY 3aKOHa M 3alyCblBaTh ero MaTeMaTHuecKoe

BBIDpdXKE€HHE

1.6

OOBSCHATH (U3NUeCKre sBJIeHHs], TIPOLIeCCHl U CBOMCTBA TeJs, B TOM
yucie U B KOHTEKCTe CHUTyalldd IPaKTUKO-OPUeHTHUPOBAHHOIO
XapakTepa: BbIB/JIATb IPUYHMHHO-C/E/ICTBEHHbIE CBSI3H, CTPOWTH
oObsicHeHWe W3 1 — 2 JIOTMUECKUX IIaroB C OMopoil Ha 1 — 2
M3y4YeHHBIX CBOWCTBA (M3NUECKUX SIBJIEHUM, (M3UUECKHX 3aKOHA WU

3dKOHOMEPHOCTH

1.7

pellaTh pacyéTHble 337auv B 1 — 2 [nelcTBUs], UCIOJb3Ysl 3aKOHBI U




dhopmyJibl, CBsi3bIBatOIMe (PU3MUecKre BeJTMUMHbI: Ha OCHOBe aHaIu3a
yCJIOBUSL  3aflaud  3alMChIBaTh KpaTKoe YCJOBUe, TIO/CTaBSTh
(r3uUeckre BeJIMUKMHbBI B (JOPMYJIbl U IPOBOAUTH PaCUéThl, HAXOAUTh
CTIpaBOYHBIE JIaHHbIE, HeOOXOAUMBIe [/Is PellleHHs 3afiau, OLleHHUBATh

PeaTMCTUUHOCTD MOTyYeHHON (GU3nuecKou BeJTMUUHbI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPble MOXXHO PeIIUTh TIPU TIOMOILIA
(U3MYeCKUX MeTOJ0B, B OMNMCAHWUM HCC/Ie[lOBaHUS  BbIE/ATh
rpoBepsieMoe  TIPeAINOJoKeHWe  (TUIoTe3y), pa3myatb U
WHTEPIIPeTUPOBATh TIO/yUeHHBI pe3y/bTaT, HAXOJWTh OLIMOKU B

X0Je OIlbITa, Ae/1dTh BBIBOHI IO €ro pe3y/jibTdTaM

1.9

TIPOBOJUTh OIBITBI 10 HabOMOAeHNI0 (DU3UUECKUX sIBJIEHUNA WU
busnueckux  CBOWCTB  Tem:  (OpPMyIMpOBaTL  IIpPOBepsieMbie
TIpeATIoNoXKeHusi,  cobupaTtb  YCTaHOBKY M3  TpeJjI0XKeHHOTrOo

000py10BaHusl, 3aNMCHIBATh X0/, OTbITA ¥ (HOPMYIHMPOBATh BHIBO/BI

1.10

BBINOJIHATE TIPsIMble M3MEpPeHUs] C HWCIO/b30BaHHMEM aHalO0roOBbIX U
1M(POBBIX TIPHUOOPOB, 3aMMCHIBaTh TIOKa3aHUsl MPUOOPOB C YYETOM

3a/JaHHOM aOCO/TFOTHOM TTOTPEIIHOCTH U3MepeHHI

1.11

MPOBOJUThL  HMCCTEelOBaHUe  3aBUCHMOCTH  OJHOM  (pusnueckoi
Be/IMUMHBI OT JAPYrol C WUCIO/Mb30BaHUEM TIPSIMBIX UW3MepeHUH,
y4acTBOBaTh B IJIAHUPOBAaHWM y4eOHOro HCCIefoBaHUs, COOUpaTh
YCTaHOBKY W BBITIOJTHATD U3MEpEeHWs], Cieflysl TIPe/IJIOKeHHOMY TI/IaHY,
buKCcUpoBaTh pe3y/abTaThl TOYYeHHOW 3aBUCUMOCTH (PU3HMUeCKUX
BeJIMUMH B BU/IE TIPeJIOKEHHBIX TaO/UI] ¥ rpayKOB, fenaTh BHIBO/BI

TI0 pe3y/ibTaTaM UCC/IeJOBaHUS

1.12

TIPOBO/IUTL KOCBEHHbIE W3MepeHusi (PU3MUEeCKUX BeJWUMH, Clefys
TIpe/IJI0’KeHHON MHCTPYKLMU: TIPY BBITIOJTHEHUH U3MepeHU coOupaTh
9KCIIepUMEHTA/IbHYI0 yCTAaHOBKY M BBIUMC/SATH 3HAUe€HHWE HCKOMOM

Be/IMUYHHBI

1.13

CO6J'IIO,118TB MpaBW/ia TEeXHUKH 0e3011acHOCTH npu pa60Te C

nabopaTopHbIM 060py/10BaHEM

1.14

yKas3blBaTb TPUHLMWIBI  JeMCTBUSI TNPUOOPOB U TEeXHUYECKUX
YCTPOMCTB, XapaKTepu30BaTb TPUHLUIBI [JeWCTBUS WU3YUYEHHBIX
npubOpoB M TEXHUUECKUX YCTPOMCTB C TIOMOIIbIO MX OMNMCAaHWS,
UCTONMb3ysl 3HaHWS O CBOMCTBaX (DM3UYECKUX SBJIEHUA U

HEO6XO'E[I/IMBIE (I)I/I3I/I‘JECKI/IE 3dKOHBI 1 3dKOHOMEPHOCTH




1.15

NIPUBO/IUTE TPUMepbl (HaXOAWTh HHGOpPMAMIO O TpUMepax)
TIPaKTUYEeCKOT0 UCTIOMb30BaHus (hU3NUeCKUX 3HAaHUM B TIOBCEHEBHOU
XW3HU [ obecriedeHus 0e30mMacHOCTM TP oOpaleHud C
npubopaMy ¥ TeXHUYeCKUMH YCTPOMCTBAMU, COXPAHEHUS 3[I0POBbS U

CO6J'IIO,IL€HI/IH HOPM 35K0JIOTHYeCKOI'O MoBe€eHNA B OKPY)KaIOH_IEﬁ cpege

1.16

OCYIIIeCTB/IATH 0TOOP MCTOYHHMKOB MH(popMauyu B cetd WHTepHeT B
COOTBETCTBMM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBe
VMEeRILMXCsl 3HaHMH U MYTEM CpaBHEHWs pas3/MUHbIX HCTOUHMKOB
BbI/Ie/IITh UH(OPMALUI0, KOTOpasi SIBJSeTCS MPOTUBOPEUMBOM WU

MO>KeT OBbITh He/JOCTOBEPHOM

1.17

VICTI0/Ib30BaTh npu BBITTO/IHEHUU yueOHBIX 3aJ,aHul
HAyYHONOIYJ/ISIDHYIO ~ JIUTepaTypy  (u3Uueckoro  cofiep>kaHus,
CripaBOYHble MaTepuasbl, pecypcbl ceTH VIHTepHeT, BazeTh
NprUéMaMH KOHCTIEKTUPOBAHUS TeKCTa, peobpa3oBaHusi HHGpOpMarim

13 O/IHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/jaBaTh COOCTBEHHbIE KpaTKHe MTUCbMEHHbIE M YCTHBIE COOOIIeHNs
Ha OCHOBe 2 — 3 WCTOYHUKOB HH(popMaluu (HU3NUECKOro
CoZiep>KaHusi, B TOM YMC/Ie MyOJUYHO /leflaTh KpaTKHue COOOIIeHUsT O
pe3y/bTaTax IIPOEKTOB WM YyueOHBIX HWCC/IeOBaHUM, IPU 3TOM
rPaMOTHO MCII0J/Ib30BaTh HW3YUEHHBIM TOHSATUMHBIM anmapar Kypca

¢)H3HKI/I, COTIPpOBOXXOA4Th BBICTYII/IEHHUE Hpe3EHTaI_[H6ﬁ

1.19

TIpY BBITIOJTHEHWH Y4eOHBIX TIPOEKTOB U MCC/IeIOBaHUN pacripesiesisiTh
00s13aHHOCTH B I'PyTINe B COOTBETCTBUM C TIOCTABJIEHHBIMH 3a7lauaMH,
C/1IeJUTh 3a BBINOJHEHWeM IlaHa [eMCTBUM, aJeKBaTHO OLeHUBAaThb
COOCTBEHHBIM BK/IQJ, B /[leATe/JIbHOCTb TPYIIbl, BBICTPAaUBaTh
KOMMYHHUKaTUBHOE B3aUMO/IeUCTBHUe, YUUTBIBAs MHeHHe

OKPY’KaroIInx

8 KVIIACC

Kop
npoBepsieMoro
pe3y/ibTara

IIpoBepsieMbie MpeMeTHbIe Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus

1.1

HCII0/1b30BaTh ITOHATHUA

1.2

pPa3/inyaTh SABJIEHHUSA TI0 OIMMCAHUIO HMX XdPAKTEPHbIX CBOMCTB U Ha




OCHOBE€ OIIBITOB, A€EMOHCTPUPYIOIHUX OdHHOE (1)I/I3I/I‘IECKOE sBJIeHHe

1.3

pacro3HaBaTh MPOSIBJIEHWE M3yUEHHBbIX (U3NYEeCKUX SIBAEHUA B
OKpY’KarollleM Mype, B TOM uuc/ie (pu3nueckue sIBJieHWsl B IIPUPOJe,
TIPY 3TOM I1epPeBOAUTH TMPAKTUUECKYIO 3a/lauy B yueOHYIO, BbIZIE/STh

CylleCcTBeHHble CBOWCTBA (TPHU3HAKK) (PU3MUECKUX SIBJIEHUU

1.4

ONUCHIBaTh M3yueHHble CBOWCTBA TeJl U (PU3MUYeCKUe sBJI€HUS,
ucrnonb3ysl (usryeckre BeMUYMHBI, TIPU  OMNMCAHUM TPABUJ/IBHO
TpPakTOBaTb  (PU3MYECKUM  CMBIC ~ HWCHO/Ib3yeMBbIX  BeJIMYMH,
0003HaueHUsI ¥ eJMHULIBI (PHU3UUECKUX BeTWYMH, HAXOAUTh (POPMYJIBI,
CBSI3bIBAIOL[ME [JIAHHYXO (U3MYECKYH0 BeIUUMHYy C JpyTrMMH
Be/lMYMHAMH, CTPOMTb TIpapMKuM  H3yYeHHBIX  3aBUCHMOCTEM

Cl)I/I3I/IIJECKI/IX BeJIMYKH

1.5

XapaKTepr30BaThb CBOMCTBA Tes, (pri3nueckue siBI€HUS U TPOLIeCCHI,
UCTIONb3ysl M3yuyeHHble 3aKOHbl, IPU 3TOM JlaBaTb CJIOBECHYO
(GopMyMpOBKY 3aKOHa M 3alyChlBaTh ero MaTeMaTHuecKoe

BBIDpAXKE€HHE

1.6

00BSICHAATh (hU3UUECKHe TIPOLIeCChl ¥ CBOWCTBA TeJl, B TOM UHC/Ie U B
KOHTEKCTe CUTyalud MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIB/IATh TIPUUMHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUThL 00BsICHeHUe U3 1
— 2 JIOTWUYeCKUX IIaroB C TOMOIIbI0 1 — 2 H3yuyeHHBbIX CBOWCTBa

¢bu3nUecKrx sB/IeHUN, GU3NUECKHX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peliath pacyéTHble 3a/aud B 2 — 3 [eWCTBUS, UCMO/b3ysl 3aKOHBI U
(dopMyibl, cBsI3bIBaroOLMe (pH3UUeCKre BeJIMUMHBI: HA OCHOBE aHa/m3a
YCJIOBUS 33/lauM 3allMChIBaTh KPaTKOe YCIOBHeE, BLISIB/STh HEOCTAaTOK
JaHHBIX i pelleHus 3aflaud, BbIOMpaTh 3aKOHBI W (OPMYJIbI,
HeoOXouMbIe /Jisi eé pelleHHs], TTPOBOJUTh pacuéThl U CPAaBHUBATb
MoJiyueHHOe 3HaueHue (U3MUecKod BeIUUMHBI C U3BECTHBIMU

JaHHBIMH

1.8

PacCrio3HaBaTb HpO6J’I€MBI, KOTOpbIE MOJKHO PpeLIWTb IIPpU IIOMOILHX
Cl)I/ISI/II—IeCKI/IX METOJ0B, MCII0J/Ib3yA OIMCaHKWe UCC/1eJOBAHNS, BbIACTIATH
rnpoBepsaeMoe TIIpeAriojioKeHe, OLI€EHUMBATL IIPABUJIBHOCTBL TIOPSAAKA

TIpOBe/IeHUs UCCIe/IOBaHusl, [ieflaTh BhIBO/IbI

1.9

TIPOBOJUTh OIBITBI 10 HabMOAeHNI0 (DU3NUECKUX sIBJIEHUNA WU
busnueckux  CBOWCTB  Tem:  (OpPMyIMpOBaTL  IIpPOBepsieMbie

TIPe/TIONOXKeHUsi,  cobuUpaTh  YCTAHOBKY M3  TPeJJIOXKeHHOT0




060py,£[0BaHI/IH, OIMMChIBATB XO/[, OIIbITA U (I)OPMYJ'II/IPOBaTB BBIBO/JbI

1.10

BBIMIO/IHATL TIPSIMble W3MEpPeHUs1 C UCIOIb30BaHUEM aHa/IOTOBBIX
nprubOpOB U 1aTUMKOB (PM3NUECKUX BEJTMUMH, CPaBHUBATh Pe3Y/IbTaThl

M3MepeHU C yUETOM 3a/laHHOM abCO/IFOTHOM MOTPeITHOCTH

1.11

MPOBOJUTb  UCC/e[j0OBaHHMEe  3aBUCUMOCTH  OJHOM  (U3MUeCcKOu
Be/IMUMHBI OT JPYrol C WCI0/Ib30BaHWEM TIPSIMbIX W3MepPeHHH:
TUIaHUPOBaTh HWCC/Iel0OBaHUe, COOMpAaTh YCTAaHOBKY W BBITIOJHSATH
V3MepeHus, Cjeflys  TpeJJoKeHHOMY  IUlaHy, (PUKCHUDOBAaTh
pe3y/bTaThl TIOJYYeHHOW 3aBUCHUMOCTH B BHUle Tabmui] ¥ rpaduKoB,

AeJ1IaTb BBIBOJbI 10 PE€3yJ/IbTaTdM UCC/IeJOBaHWA

1.12

MPOBOAUTL  KOCBEHHble  M3MepeHUs  (PU3NUEeCKUX  BeJTUUUH:
TJIaHUPOBATh M3MepeHusi, COOMpaTh IKCIepUMEeHTaTbHYI0 YCTaHOBKY,
cnenysi TIPeJIOKEHHOW WHCTPYKLMM, W BbIYMC/SITh 3HauyeHue

Be/IMUYMHBI

1.13

CO6J'I}0,ZLEITB MpaBW/ia TeXHUKH 0e30macHOCTH npu pa60Te C

nabopaTopHbIM 0060py/10BaHEM

1.14

XapaKTepru30BaTh TIPUHIUMBI /IeHCTBUS HW3yUeHHBIX TPUOOPOB U
TeXHUUECKUX YCTPOMCTB C OMOPOM Ha WX OIMUCAHHUS, HWCIIOJ/b3Ys
3HaHWSA O CBOWCTBAX (U3NUECKHUX SIBJeHUA U HeoOXogumble

¢u3nUecKrie 3aKOHOMEPHOCTH

1.15

PacCIiO3HABaThb MMPOCThIE TeXHHUYECKHEe YCTPOﬁCTBa U HU3MepuTeJibHbIe
HpI/I60pr Mo CXeéMaM U CXeMdTHYHBIM DUCYHKdM, COCTABJIATH CX€MBbI
3JIEKTPUUECKHX I.[EHEI';I C TI1oCjiea0oBaTe/IbHBIM W I1dpdJ/l/ieJIbHBIM
coearMHEeHUEM 5JIEMEHTOB, pa3/ndyasgs  yCJIOBHLBIE 0003HaueHUs

3JIEMEHTOB 3/IEKTPUYECKUX Heneﬁ

1.16

MPUBOAUTL TIpUMepbl  (HaXOAuThb HH(OpPMAIMI0 O TpUMepax)
MPAKTUUeCKOT0 UCI0JIb30BaHUs (U3NUeCKUX 3HAHUM B MOBCeHEBHOM
KU3HU i1 obecriedeHrsi 6Ge3omacHOCTH 1pu  obpalljeHuu ¢
npubOpaMy ¥ TeXHUYeCKUMH YCTPOWCTBAMU, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,I:[€HI/IH HOPM 3KO0JIOTH4YeCKOI'O MoBeJeHNA B OKPy)KElI-OH.[@ﬁ cpege

1.17

OCYILECTB/ISITh MOUCK UH(POpMaLUU (PU3MUYeCKOTO COJEep>KaHUs B CeTH
VHTepHeT, Ha OCHOBE HMEIOLIUMXCS 3HAHWW W TIyTEM CpaBHeHUs
JOTIO/THUTENTbHBIX UCTOUHUKOB BbIZIENIATE MHGOpPMAIMIO, KOTOpas

SIBJISIETCSI TIPOTUBOPEUYMBOM UJTH MOXKET OBbITb HeI0CTOBEPHOM

1.18

HCIO0JIb30BATE TIpPM  BBINNOJIHEHUH y‘—IE6HBIX 3a,Z[aHPII>i Hay4HO-




TIOTY/ISPHYIO JIUTepaTypy (U3WYeCKOro COZiep>KaHus, CIIPaBOYHbIE
MaTepuasbl, pecypcbl ceTd VIHTepHeT, BiajeTb MpUEMaMH
KOHCIIeKTHPOBaHUs TeKcTa, nipeobpa3oBaHusi MHPOPMAaLIMK U3 OHOU

3HaKOBOW CUCTeMbI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHbIE TUCbMEHHbIE U KPAaTKHE YCTHbIE COOOIIeHUs,
000011ass uHMOOpPMAIMI0O W3 HECKOJILKUX HCTOYHHUKOB (DU3MUECKOTr0
cofiepKaHusi, B TOM UKC/Ie MyOJMUYHO TPEe/CTaB/sATh DPe3y/IbTaThl
MPOEKTHOW WM  WCC/Ie[JOBATe/ILCKON  [IeSITe/TbHOCTH, TIPH  9TOM
IPaMOTHO HCII0/Ib30BaTh M3YU€HHBbIM IOHATUHHBIA ammapar Kypca

(bU3MKH, COMPOBOXKATh BBICTYTI/IEHUE Mpe3eHTaluei

1.20

IIPY BBITOJIHEHWU yUeOHBIX MPOEKTOB M HUCC/IeI0BaHUI (DHU3HMUeCKUX
TIPOLIECCOB pacrpesiesisiTb 00s13aHHOCTH B TPYIIle B COOTBETCTBUU C
NIOCTaB/IeHHbIMU ~ 3aJjauaMM, CjeJuThb 3a BBIIOJHEHWEM I[lJ1aHa
JIeMCTBUM U  KODPEKTUpPOBaTb  €ro, aZeKBaTHO  OL|€HWBAaThb
CcOOCTBeHHBIM BK/IaJZ, B [JIeSTebHOCTh TPYIIbl, BbICTPAUBATh
KOMMYHUKaTUBHOe  B3aWMOJIefiCTBHe,  MpOSB/SASi ~ TOTOBHOCTb

paspeliiaTb KOHQJIUKTHI

9 KJ/TIACC

Kopg,
NpoBepPsieMoro
pe3y/bTara

IIpoBepsieMble MpejMeTHbIE pPe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOTI'0 0011iero 00pa3oBaHusi

1.1

HCII0J/Ib30BaTh U3yUE€HHbIE TTOHATHUA

1.2

pa3/indyaThb SABJ/IEHHUSA TI0 OIMMCAHWIO HMX XdPAKTEPHBIX CBOMCTB U Ha

OCHOBe OIIbITOB, JEMOHCTPUPYIOIIMX [JaHHOe (PU3rUecKoe siBJieHHe

1.3

pacro3HaBaTh TMPOSIBJIEHWe U3yUeHHBbIX (U3NUYeCKuX SIBeHUM B
OKpY’KalollleM Mupe, B TOM uuciie (pu3nueckue siBJieHWsl B TIPUPOJe,
TP 3TOM TePEeBOAUTH MPAKTUUECKYIO 3a/lauy B yueOHYIO, BbIZE/STh

CylljeCTBeHHbIe CBOUCTBA (TIpU3HAKK) (PU3MUECKUX SIBIEHUM

1.4

OTHMChIBaTh M3yueHHble CBOWCTBA Tel U (U3MUYecKUe sB/IeHUS,
WCMOJIb3ysl  (U3UUeCKWe BeJWYWHbl, TPU ONMUCAHUM TMPaBUIBHO
TPakToOBaTb  (PM3UUYECKM  CMBIC  HWCHOb3YyeMBIX  BeJIMYMH,
0003HaueHUsT U eJMHULIBI (PU3UUECKUX BeTUYMH, HAXOAUTH (POPMYJIBI,

CBsI3bIBAIOLME JIAHHYI0  (U3WYECKYHD BeIWUMHY C JADYTMMH




Be/IMUMHAMU, CTPDOUTDH Fpa(l)I/IKI/I HN3yYE€HHBbIX 3aBHCUMOCTeN

bu3nueCcKrx BeJMYUH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (pr3UUeCcKUe sBI€HUS U IPOLIeCChl,
VICTIOJ/Ib3ySl M3yYeHHble 3aKOHbl, MpPU 5TOM [JiaBaTb CJOBECHYIO
(GOopMy/MpOBKY 3aKOHa M 3alyCbhlBaTh ero MaTeMaTHuecKoe

BbIpa&)KeHUe

1.6

0OBSCHATH (U3MUECKHe TIPOLIeCCH U CBOWCTBA TeJl, B TOM YWC/Ie U B
KOHTEeKCTe CUTyalMd IpPakTMKO-OPUEHTHMPOBAaHHOIO  XapakTepa:
BBISIB/ISITH TIPUUUHHO-CJIe/ICTBEHHbIE CBSI3H, CTPOUTH 00BSICHEHUE U3 2
— 3 JIOTMYeCcKMX ILIaroB C MOMOLIbIO 2 — 3 M3yUeHHBbIX CBOMCTBA

br3nUecKux siBIeHUM, GU3nUeCcKUX 3aKOHa WX 3aKOHOMEPHOCTH

1.7

peliaTh pacuéTHble 3ajauv (OMUparoLiecss Ha cuctemy us 2 — 3
ypaBHEHMIA), WCIOb3ys] 3aKOHbI U  (OPMYyJbl, CBSI3bIBAlOLLIME
(¢usnyecKkre BeMUYMHBI: Ha OCHOBe aHalu3a YCJIOBUS 3ajaud
3alMUCbiBaTh KpaTKOe YyC/IOBUe, BbIAB/IATH HeAOCTarollie WU
130bITOUHbIE /laHHbIe, BbIOMPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMbIe
JJ1s pellleHusi, MPOBOJUTH PAaCuéTbl U OLleHWBAaTh DPeaJMCTUYHOCTD

MOJIyU€HHOI'O 3HAU€HUWA Q)HBHQECKOﬁ Be/IMUHHBI

1.8

pacrio3HaBaTh TMpPOO/IeMbI, KOTOpble MOXKHO PpEIIWTh TP TTOMOIIA
¢bu3MUecKuX MeTo/|0B, UCIOJIb3Ysl OMMCAHKE WCC/eI0BaHusl, BbIAEMATh
rpoBepsieMoe TPeATNo/Io)KeHWe, OLIeHWBaTh TMPaBUIBHOCTb MOPSsiAKa
TpOBe/leHUs] UCC/Ie[0BaHUs], [ie/laTb BbIBOJbl, WHTEPIIPETHPOBATh

pe3y/bTaThl HAOMIOZEeHNH 1 OTILITOB

1.9

MPOBO/IUTh OMBITHI TI0 HAO/MIOJIEHHI0 (GU3UUECKUX SIBJIEHUH WIH
($U3MUeCKUX CBOWCTB TeJI: CaMOCTOSITEJTbHO COOMpaTh YCTaHOBKY W3
n30bITOUHOrO Habopa 00OOpyJOBaHUS, OMUCHIBATH XOJ OMbITA U €ro

pe3y/ibTaThl, hOPMYJ/IMPOBATh BHIBO/IbI

1.10

MPOBO/IUTH TPU  HEOOXOAWMOCTH CEepHI0 TIPSMBIX HU3MepPeHHH,
ompefiesisisi CpefiHee 3HaueHHe H3MepsieMOil BelMWUMHBI ((OKyCHOe
paccrosinue cobuparoijet MH3bI), 000CHOBBIBATH BHIOOpP Criocoba

u3MepeHusi (M3MepUTeTbHOro TIprubopa)

1.11

MIPOBOIUTH MCCJ/Ie[lOBaHHE 3aBUCHMMOCTeNd (U3MYECKUX BeIUUMH C
VICTIO/Ib30BaHMEM MPSIMBIX M3MepeHUi: IUIaHUpOBaTh KCC/Ie[0BaHue,
CaMOCTOSITE/IBHO COOMpaTh YCTaHOBKY, (DMKCHPOBaTh pe3y/bTaTbhl

HOJIy‘-IGHHOﬁ 3dBHCHMMOCTH (bI/I3I/I‘-I€CKI/IX Be&JIMUMH B BH]E Ta6J'II/ILlI/I




Fpaq)I/IKOB, Ae/1IaTb BBIBOJALI I10 pe3yJ/ibTaTaM UCC/IeJOBAHUA

1.12

MPOBOJIUTH  KOCBEHHble  U3MepeHHs  (PU3MYEeCKUMX  BeJMYHH:
IUJIAHUPOBaTh U3MepeHHs], COOMpaTh SKCIIePUMEHTAIbHYI0 YCTaHOBKY
Y BBINOJIHATL HW3MepeHusi, ciefys TIpeJio)KeHHOW WHCTPYKLUH,
BBIUMC/IITh 3HaueHWe BeJWYMHbl U aHa/JIU3UpOBaTh I[10/IyueHHbIe

pe3y/bTaThl C YUETOM 3a/JaHHOM MOTPEITHOCTH U3MePeHU

1.13

cobnroiaTh TpaBWa TeXHUKWA Oe3omacHocTH Tipu  pabore ¢

nabopaTopHbIM 000pY/J0BaHHEM

1.14

pa3nuuaTb OCHOBHble TIPU3HAKM M3yUEHHBIX (PM3UUECKHX MOJesel:
MarepuasibHasi TOUKa, abCoI0THO TBEP/0€ Telo, TOUeUHbIM NCTOYHHK
CBeTa, JIy4d, TOHKas JIMH3a, [JlaHeTapHasl MOJe/b aToMa, HyK/IOHHas

MO/ie/ib aTOMHOT O sifipa

1.15

XapaKTepr30BaTh TPUHLUIBI /1eHCTBUS HW3yUeHHBIX TPUOOPOB U
TeXHUUeCKUX YCTPOMCTB C OMNOPOM Ha MUX OINHCaHUA, HCIIO/b3YS
3HAaHUSI O CBOWCTBaX (U3MUECKUX sIBJIeHWA U HeobXoAuMble

¢dur3nueckre 3aKOHOMEePHOCTH

1.16

WCIO/b30BaTh CXeMbl U CXeMaTU4yHble DPUCYHKHA HW3yYeHHBIX
TeXHUYEeCKHUX YCTPOMCTB, H3MepPUTEJIbHBIX nipubopoB u
TEXHOJIOTUYECKHUX TPOLIeCCOB TPU pelieHuH yueOHO-TIPaKTUYeCKUX
3ajlau, ONTUYECKUE CXEMBbI /ISl TIOCTPOeHUsT 300paXkeHUul B TJIOCKOM

3epKaJsie ¥ cobuparoleil TH3e

1.17

NIPUBO/IUTE TPUMepbl  (HaXOAWTh HHGOpPMAIMI0 O TpUMepax)
TIPaKTUYEeCKOT0 UCTIOMb30BaHus (hU3NUeCKUX 3HAaHUM B TIOBCEHEBHOU
XW3HU i obecriedeHus 0e30macHOCTM TP oOpaleHud C
npubopaMy ¥ TeXHUYeCKUMH YCTPOMCTBAMU, COXPAHEHUS 3[I0POBbS U

CO6J'IIO,IL€HI/IH HOPM 35K0JIOTHYeCKOI'O 1oBe€eHNA B OKPY)KaIOH_IEﬁ cpege

1.18

OCYLL[eCTBJISITh TTOUCK UH(OpMaLuK (HU3NUEeCKOro Cofiep)kKaHusl B CETU
VHTepHeT, CamMoOCTOSITE/ILHO (POPMYJIMPYSl TOMCKOBBIM  3arpoc,
HaXxOZUTb TyTU  Ofpeje/eHuss  [JOCTOBEPHOCTH  TIOJyueHHOU
MHpOpPMalLIMM Ha OCHOBe HMEIOIIUXCS 3HAHWM U JIOTIOJIHUTETbHBIX

HCTOYHHUKOB

1.19

WCII0/Ib30BaTh TPU  BBITIOJTHEHUM  yueOHBIX 3aZlaHUM  Hay4HO-
TIOMYJIIPHYI0 JIUTepaTypy (M3WYeCcKOro COJiep>KaHusi, CIIPaBOYHbIE
MaTepuabl, pecypcbl ceTd VIHTepHeT; BiajeTb IpUEMaMH

KOHCIIEKTHPOBAHHUsI TeKCTa, npeobpa3oBaHusi MHPOPMaMK U3 OJHOMN




3HAKOBOMW CUCTeMbI B IPYTYIO

1.20

co3/laBaTh COOCTBeHHble TIMChbMEHHbIE U YCTHbIe COOOIeHUs Ha
OCHOBe WH(OpPMalMM U3 HECKOJbKHUX WCTOUHHMKOB (DH3UUeCKOro
cofiep>KaHusi, TyO/IMUHO TIPe/ICTAB/ISATh Pe3y/IbTaThl TPOEKTHOW WIIH
WCC/Ie[JOBaTe/IbCKOM  /1eATeIbHOCTH, MNpA  3TOM  IPaMOTHO
WCIIO/Tb30BaTh WU3yUeHHbIN TTOHSATUMHBIN amnmnapaT u3y4aemMoro paszesa
GU3MKU M COMpPOBOXKJATh BBLICTYIIEHWE Tpe3eHTalyell C Y4éToM

0co0eHHOCTel ayAUTOPUN CBEPCTHUKOB

1.21

TIPY BBITIOJTHEHWY YueOHBIX MPOEKTOB U UCC/IeIOBaHUNA (DHU3UUEeCKUX
TIPOLIECCOB pacIipe/iesisiTh 00S13aHHOCTH B TPYIIie B COOTBETCTBUM C
MOCTaB/leHHbIMUA ~ 3aflauaMu, CJeJUTb 3a BBbIIOJHEHWeM TI1aHa
JeMCTBUM W KOPpPEeKTUpOBaTb  €ro, aZileKBaTHO  OL|eHWBaTh
CcOOCTBEeHHBIM BK/IaZ, B [JIeITebHOCTh TPYIIbl, BLICTPAUBATh
KOMMYHUKaTUBHOe  B3aUMOJeCTBUe,  TIPOsIB/isiA  TOTOBHOCTH

paspeliaTb KOHGIUKThI




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

7 KITIACC
Kop Kopg
IIpoBepsiemble 3/1eMeHTHI COAepP)KaHUSA
pa3jena 3/IeMeHTa
®U3UKA U EE POJIb B IIO3HAHUN OKPY>KAIOIIEI'O MUPA
®u3uKa — Hayka O TIipupoze. SBjieHUss TNPUPOABI.
1.1 ®du3uyeckue sBJIEHUS: MeXaHUueCKHe, TeIlyIOBhbIe,
3/1eKTpUUeCKre, MarHUTHbIe, CBETOBBIE, 3BYKOBbIE
®usnueckre BenMUUHbL. V3MepeHue  (U3MUECKUX
1.2 BemurH.  Pusuueckre  npubopel.  IlorpemrHocTs
v3MepeHuil. MexxayHapo/iHasi cucTeMa e/IMHHL]
EcTecTBeHHOHayUHBIM MeTOJ, MO3HaHUS: Habmro/eHue,
1 13 MOCTaHOBKA HAYYHOrO BOIIPOCA, BbIJBHW)KEHHE TUIIOTe3,
. JKCIIEPUMEHT TI0 TPOBepKe THIoTe3, 00bsICHeHUe
Ha0/IF0JaeMOT0 SIBJIEHUS
1.4 Ornrcanve (pU3MUYeCKUX SIBJIEHHH C TIOMOII[BIO MO/lefne
[pakTryeckue pabOTHI:
V3mepeHue pacCTOSIHUN.
15 M3mepeHue 00béMa XXKUIKOCTH U TBEPZAOTO Tea.
' OrnpepenieHre pa3MepoB MaJsibIX Tesl.
V3mepeHue TemriepaTyphbl TIPU MOMOILU KUAKOCTHOTO
TepMOMeTpa U [jaTuhKa TeMIlepaTyphl
[TEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHUN BEIIECTBA
CrpoeHue BelllecTBa: aTOMbl U MOJIEKYJIbI, MX
2.1 pasMepsl. OIbITe], [JOKasbIBarolljde AUCKPETHOe CTpOeHue
BelllecTBa
2 [BrwkeHve yactul BellectBa. CBs3b  CKOPOCTH
2.2 JIBIDKEHMs 4YacTul] C Temriepatypod. bpoyHoBckoe
JIBIDKeHue, iU dysus
53 B3aumogeicTBUe yacTUL] BelljeCcTBa: NPUTSDKEHUe U

OTTaJIKHMBaHHEe




AFpeFaTHBIe COCTOsAHHA BelleCTBa: CTpO€HHE Tada30B,

JKAOKOCTeM M TBEPAbIX  (KpUCTA/UIMUECKUX)  Tesl.

24 B3auMocCBsA3b MeXJy CBOMCTBAMM BelleCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U HX aTOMHO-MOJIEKYJ/ISIPDHBIM
CTpOeHueM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUMN BOJIbI

[pakTrueckue paboThI:
OueHka [uameTpa aromMa MeTOJOM PpsfioB  (C
MCr0/b30BaHueM (poTorpaduii).
2.6 OnbITel O HAO/IOJEHUI0 TeIJIOBOIO pacCLIMpeHust

rasos.
OmbiTel 1O OOHApY)KEHUIO  [I€HCTBUSL  CHUIT

MOJIEKY/ISIPHOTO TIPUTSDKEHUST

IBIDKEHUE Y B3AMMOJIEVICTBUE TEJT

31 MexaHuueckoe [IBIDKeHUe. PaBHOMepHOe 51
. HepaBHOMeEpPHOe [IBKeHUe
3.9 Ckopoctb. CpefHsis CKOPOCTb IPU HepaBHOMEPHOM
. JIBIDKeHUU. PacuéT myTv ¥ BpeMeHU [IBUKeHUs!
SIBneHue wHeplMHU. 3aKOH WHepIMH. B3auMopeicTBue
3.3 Te/l KaK NPUYMHA U3MeHeHUs] CKOPOCTH [IBUKEeHUs TeJl.
Macca KaK Mepa UHepTHOCTH TeJla
34 [InotHocTe  BemjectBa. CBfA3bL  IUIOTHOCTU  C
' KOJIMYeCTBOM MOJIEKYJI B e[[UHULIe 00bEMa BelllecTBa
3.5 Cuiia KaK XapakTepuCTUKa B3auMO/IeCTBUS Tel
36 Cuia yrnpyroctd U 3akoH ['yka. V3smepeHue cuibl C
' MOMOILIBI0 JUHAMOMETPA
3.7 fABnenvie TaroreHus U cuia TsokecTu. Cula TsDKeCTU
' Ha [Ipyrux IviaHerax. Bec Ttesna. HeBecomocTh
38 Cua TpeHus. TpeHue CKO/Ib)XeHUsI U TpeHHe IIOKOs.
' Tpenue B pupoie ¥ TEXHUKE
3.9 CroxxeHWe CHWJ/, HarpaB/eHHBIX MO OJHOW TPSIMOM.
' PaBHO/elicTBYO11]ast CHJ
3.10 [TpakTrueckue paboThI:




OrnpenenieHre CKOPOCTU PaBHOMEPHOTO  [IBW)KEHUSI
(mwlap¥ka B JKUJKOCTH, MOJe/d  3JIeKTPUUeCKOro
aBTOMOOW/IA ¥ Tak pasnee). OmpezeneHve cpeaHen
CKOPOCTH CKOJIbKeHUs: Opycka WM IIapuka IIo
HaKJIOHHOM TuiocKocTh. OrmipefiesieHWe  TJIOTHOCTH
TBEPZOI0 Tesa. OnbITHI, JleMOHCTpUpYIOLLIUe
3aBUCHMOCTb pacTsbKeHus (fedopmaliiu) MpYy>KUHBI OT
MPUIOXKEHHOM  cuibl. OMbITBEL,  J€MOHCTPUPYOLUE
3aBUCMMOCTb CHUJIbl TPEHUSI CKOJIbXKeHUs1 OT Beca Tesa U

XapakTepa CONMPUKACarOIIUXCsT TOBEePXHOCTeH

dusnueckue SB/IEHUS B rpupoje: 1nmpruMepbl ABUXEHUA C

3.11 pa3/IMUHbIMUA CKOPOCTSIMM B >KMBOM W HE)XHUBOW MPHUPOJE,
JleMCTBYE CUJIbI TPEHUS B IIPUPOJe U TeXHUKe
3.12 TexHUuecKre yCTPOWCTBa: JMHAMOMETP, MOAIINITHUKN
IABJIEHUE TBEPIBIX TEJI, )KUIKOCTEN 1 T'A30B
41 NaBnenue TBépAoro Tema. CriocoObl yMeHbIIEHUS U
. yBe/JUUeHUs /1aB/leHus
42 MaBneHue rasa. 3aBUCUMOCTb JlaB/ieHUs rasa oT 00béMa,
' TeMIlepaTyphbl
43 [lepenaua faByieHUst TBEPABIMU TejlaMH, KUJKOCTSIMU U
' ra3amu. 3akoH [lackasns. [IHeBMaTHUeCcKue MallvHbI
3aBUCUMOCTh ~ JaBJIEHUSI JKUJKOCTH OT  TIyOWHBI.
4.4 I'mapocraTrueckuid mapagokc. Cooliaroiyecs: COCy/bl.
['mapaBmvueckre MeXaHHU3MbI
Atmocdepa 3emn v atMocepHoe fiaBieHue. [IpuunHEI
A5 CYIIIeCTBOBAHMSI BO3ZAYIIHON 00070uku 3emd. OIbIT
' Toppuruenii. 3aBUCUMOCTh aTMOC(HEPHOT0 /laB/IeHUsI OT
BBICOTBI HaJ yDPOBHEM MOPSI
46 W3mepenne aTtmocdepHoro gaBnenus. IIpubopbl st
' r3MepeHUst aTMOC(HEepHOro JaB/eHus
HeiicTBUe >XUIKOCTM W rasa Ha MOTPY)XEHHOE B HUX
4.7 Teno. BeiTankuBaroijasi (apxuMe[oBa) Cwia. 3aKOH
Apxumeza
4.8 [1naBanue Tesn. Bo3myxoriaBaHue




4.9

[TpakTryeckue pabOThI:

WccnenoBaHve 3aBUCUMOCTM Beca Tela B Bofe OT
o0béMa TOTPY)KEHHOM B JKUAKOCTb YacTU Tesa.
OrnpeienieHre BbITANKUBAIOLLEHM CUJIbI, J€MCTBYIOLLEH Ha
Teno, TOTPYy>KEHHOe B  JKUAKOCTb.  IIpoBepka
He3aBHCHMOCTH BbITAJKUBalOlel CU/IbI, AeHCTBYOlen
Ha TeJ0 B JKUAKOCTH, OT Maccel Tena. OIMbITH,
JIEMOHCTPUPYIOIe  3aBUCUMOCTb  BbITaJIKMBAOIIeM
CHJTBI, IEWCTBYIOIEM Ha Teo B >KUAKOCTH, OT 00BEMa
MOTPYKEHHOU B >KUIKOCTh YaCTU Tejla U OT TUIOTHOCTH
xxugkoctd.  KoHcTpyupoBaHue — apeomeTpa WU
KOHCTpYHMpOBaHWe  JIOJKA W  ofpejiesieHde  eé

Ipy30M0JBEMHOCTU

4.10

dusnueckue  SBJAEHUST B [PUPOZle:  BJIMSIHUE
aTMOC(epHOro /laB/ieHUsI Ha )KMBOW OpraHu3M, IJlaBaHHUe

pbIO

4.11

TexHUYECKHEe YCTPOMCTBAa: COOOIAIOIIUECS COCY/BbI,
YCTPOUMCTBO BOJOIPOBOJA, TU/JPABIAYECKUN TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, TOPLIHEBOM HacoC,

apeoMeTp

PABOTA, MOITHOCTB, DHEPT'UA

5.1 MexaHnueckasi paborta
5.2 MexaHunueckast MOLLIHOCTb
3 [lpocTble MexaHWM3MbI: pblyar, O/0K, HaK/JIOHHas
' IJIOCKOCTH. [IpaBuio paBHOBeCus pbluara
5.4 [IpumeHeHMe paBU/Ia PABHOBECHS pbluara K 010Ky
«3o/0T0e  mpaBWio»  MexaHuku.  KoadduimeHT
5.5 T0JIe3HOT0 JlelCcTBUs MeXaHU3MOB. [TpocTeie
MeXaHU3MbI B OBITY U TeXHUKE
5.6 [ToTeH1ManbHas SHEPryy Tena, MOAHATOr0 Haf, 3eMJIEn
5.7 KuneTtnueckas sHeprus
5 g [TonHasg MexaHUuecKas 3Heprus. 3aKOH W3MEHeHUs U
' COXpaHeHHs1 MeXaHUUeCKON SHepruv
5.9 [pakTrueckue paboThI:




Omnpegenenie  paboTbl  CU/IBI  TpPeHUs  IIpU
pPaBHOMEPHOM  [IBIWJKEHHHW Teja [0 TOPU30HTaIbHOU
MOBEPXHOCTH. VcceoBaHre YC/I0BUM paBHOBECHS pblyara.
N3mepenue KII/] HaK/IOHHOM MJIOCKOCTH. VI3yueHue 3aKOHa

COXpPdHEHUA MeXaHUYeCKOMN SHepruuv

dusnueckre SBIE€HUS B npupoje: pbluyark B TeJjie

5.10
yesioBeKa
TexHUuyeckyMe YCTPOMCTBAa: pbluar, TMOJABWKHBIA U
511 HETIOZBY)KHBIA OJI0OKW, HAKJIOHHAsI TVIOCKOCTh, TIPOCTHIE
MeXaHU3MbI B OBITY
8 KJIACC
Kopg, Kopg
IIpoBepsiemMblie 3/71eMeHTHI COAePKaHUS
pa3pena J/IeMeHTa
TEIIJIOBBIE ABJIEHUA
OcCHOBHbBIE  TIOJIOKEHUSI  MOJIEKY/ISIPHO-KUHETUUeCKON
61 TeOpUU CTpOeHUs BeljecTBa. Macca U pasmepbl
' MosieKysl.  OmnbIThl,  TOATBEpP)KAAIOLe  OCHOBHBIE
TI0JIOXKEHUST MOJIEKY/IIPHOKWUHETUUeCKOW TeOpUU
Mogenu  TBEpPAOro, JKUAKOTO U ra3oobpasHoOro
6.2 COCTOsSIHUM BelrlecTBa. Kpucranmmueckue W aMopdHbIe
Tena
6 OObsicHeHHEe CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TeJl
6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKY/IIPHOKUHETUUeCKON
Teopuun
6.4 CmauvBaHMe U KaTlW/UISIpHbIE SIBJIEHUS
6.5 TerioBoe paciivpeHue U ckaTue
66 Temriepatypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO
' TeIJIOBOTO ABM)KEHUS YaCTUL]
6.7 BHyTpeHHss 3Heprus. Criocobbl u3MeHeHUs] BHyTPeHHelH
' SHepryu: Tervionepeziaua U CoBepilieHre PaboThI
6.8 Buzpl Ternionepesfaun: TerionpoBOAHOCTb, KOHBEKLIUS,




H3j1y4yeHure

KomvuectBo  TermioThl.  YjenpHasg — TeIyIOEMKOCTb

6.9
Bell[eCTBa
TermooOMeH U TerioBoe paBHOBeCHe. YpaBHEHHE
6.10
TeryioBoro OanaHca
611 [1naBneHue U OTBepJeBaHKe KPUCTA/VINUECKUX BeIleCTB.
' Y pnenbHas TenuioTa UiaBlieHUs
[Tapoobpa3zoBaHre U  KOHjeHcauusi.  VcrapeHwue.
610 Kurnienve.  YgenbHas  Terjiota mapooOpa3oBaHMUS.
' 3aBUCHMOCTb TeMIlepaTypbl KUMeHUs 0T aTMOoC(epHOro
[ aBIeHUs]
6.13 BnaxxnocTs BO3ayxa
6.14 OHeprus TOIUIMBA. Y ie/ibHasl TeryioTa CropaHus
[TpuHLMITBI  paboOThl  TeruIOBbIX jBuratesneid  KIIJT
6.15 TeIUIOBOr0 JBuraresis. TerioBble ABUrare/d U 3allUra
OKpYyKarolllel cpefibl
3aKOH COXpaHeHMs Y NpeBpallleHUs] SHEPryy B TEIJIOBBIX
6.16
ripolieccax
[TpakTHUeckue pabOThI:
OnbIThl 10 OOHApY)KEHWIO  JeWCTBUSL  CHIT
MOJIEKYJISPHOTO TIPUTSDKEHUS.
OnbIThl TI0 BBIPALJMBAHUIO KPUCTA/JIOB TTOBapeHHOU
COJIM WJIU caxapa.
OnbITel TI0 HAO/MIO/IEHUIO TEJIOBOTO PACIIMPEeHUs
6.17 rasosB, XUJKOCTeH U TBEPBIX TeJl.

OnpesienieHyre aBieHus Bo3/yxa B OasioHe 1Irpuia.

OmnbITHI, JeMOHCTPUPYHOLIMEe 3aBUCHUMOCTb JlaBJIeHUs
BO3/lyXa OT ero 00bEéMa 1 HarpeBaHUsI WK OXJIaXK/|eHHSI.

[TpoBepka runoresbl JMHEWHOU 3aBUCUMOCTH [JIMHBI
cToiOMKa J>XUJKOCTHU B TepMOMeTpUYecKoW TpyOkKe OT
TemIiepaTyphl.

HabmtojeHre n3MeHeHVsi BHYTPEHHEH SHepry Tesa B




pe3y/bTare TerionepeAaud U paboThl BHEIIHUX CHUJI.

WccnenoBanue SIB/IEHUS TeruioobMeHa npu
CMeIIMBaHWHU XOJIOJHOW Y TOpsiuel BOJBI.

OnpefeneHve KOMWUYeCTBA TEIUIOTHI, IIOJyUYe€HHOTO
BOJIOM TIpM TersiooOMeHe C HarpeTbiM MeTa/l/TMuecKUM
LWIAHJPOM.

OrnipepiesieHre yie/IbHOM TEMJI0EMKOCTH BellleCTBa.

ViccnenoBanue npoliecca MCHapeHusl.

OnpejeneHrie OTHOCUTE/TbHOW B/IaXKHOCTH BO3/yXa.

OnpefeneHyve yiebHOM TEMJIOTHI T/1aB/I€HUS JIb/A.

@dusuueckue sB/IEeHUS B IIPUpPOJe: IOBEPXHOCTHOE
HaTsDKeHWe U KallWUIsApHble $BJIeHUsT B IIPUPOJe,
6.18 KPUCTa/UIBI B TIpUpoAe, usnydyeHve CoJHLa, 3aMep3aHye
BO/IOEMOB, MOPCKHe Opu3bl; 06pa3oBaHUe POCHI, TYMaHa,

VHes1, CHeTa.

TexHuueckue yCTPOMCTBa:  KalW/UISIpbl, [PUMepbl
VICTIO/Ib30BaHUsl KPUCTAJIIOB, >XUKOCTHBIM TEpPMOMETP,
6.19 JlaTUMK TeMIlepaTypbl, TepPMOC, CUCTeMa OTOIJIeHUs
JIOMOB, TUTDOMETpbI, TICUXPOMeETp, IapoBas TypOuHa,

JiBUraTe/ib BHyTPEHHEr0 CropaHusl.

SJIEKTPUYECKHUE N MAT'HUTHBIE ABJIEHUA

7.1 OJiekTpusaLus Tesl. JIBa poza 3/1eKTpUYeCcKux 3apsiioB

B3aumogeiicTBie 3apsbkeHHbIX Tefl. 3akoH KysioHa
7.2 (3aBUCUMOCTB CWJ/Ibl B3aUMO/EMCTBUS 3apSDKEHHBIX Tes OT

BEJ/IMUMHLI 3dPSAA0B U PACCTOAHUA MEXY TEJIaMI/I)

DyieKTpudeckoe roJie. HanpsokéHHOCTh 371EKTPUYECKOro
7.3 nosi. IIpyHLMINT CyneprosuLMM 3/1eKTPUUeCKUX T0JI1er

(Ha KaueCTBEHHOM YPOBHE)

Hocurenn snekTpryeckux 3apsifioB. OJleMeHTapHbIN
7.4 sneKkTpuuecku 3apsg. CtpoeHne atoMa. [IpoBogHUKY 1

AWIJIEKTPUKHU

7.5 3aKOH COXpaHEeHHs 3JIEKTPUUYECKOro 3apsiia




OneKkTpuuecKuit  TOK.  YCJIOBUS  CYIIeCTBOBAHHS

7o JIEKTPUYeCKOro TOKa. VICTOYHHMKU [MOCTOSIHHOTO TOKA
[HencrBus 3/IeKTPUYECKOr0 TOKa (TerioBoe,
7.7 XMMHUUECKOe, MarHuTHOe). OJeKTpUYecKWd TOK B
JKUAKOCTSAX U rasax
. OnekTpyuyeckas Lenb. Cuna Toka. OJeKTpUYeckoe
' HanpsyKeHue
- CornpotuBieHue IIPOBO/JHUKA. Y penbHoe
' COIPOTUBJ/IEHME BelleCTBa
7.10 3akoH Oma /i1 yyacTKa Liernu
[TocnemoBatesibHOE U Mapajule/ibHOe — COelMHeHUe
7.11
IIPOBO/IHUKOB
Pabota W MOIIHOCTb 3/IEKTPUUECKOTO TOKa. 3aKOH
7.12
Ixoyiisg — JleHua
713 OnekTpryeckue Iieryd W TMOTpeOuTeny 371eKTPUUYecKOoi
' 3Hepruu B ObiTy. KOpoTKOe 3aMbIKaHue
[TocTosiHHBIe MarHWTHL. B3anMopelicTBHe MOCTOSTHHBIX
7.14
MarHuToB
715 MarnutHoe mosle. MarHuTHoe T1I0/le 3eM/IM U ero
' 3HayeHue /151 )KU3HU Ha 3emiie
716 OmneIT Opcrefa. MarHuTHoOe Iosie 371eKTPUYecKoro ToKa.
' [TpuMeHeHVe 3/1eKTPOMAarHUTOB B TeXHUKE
[lelicTBMe MarHUTHOIO IOJII Ha TPOBOJHUK C TOKOM.
717 OJIeKTpOABUraTe/ b MOCTOSHHOIO TOKa. Vcrosb3oBaHue
' 37IeKTPO/IBUraTe/iell B TeXHUYECKHUX YCTPOWCTBaxX Y Ha
TpaHCIIOpTe
718 Oneiter  Papagess.  fIBneHue  3/1€KTPOMarHUTHOMU
' vHayKuuu. ITpasuno Jlenua
OJIeKTpOreHeparop. Crioco6mI TOTyYeHUs1
7.19 3/71eKTPUUeCKOU SHEPruu. OJIeKTPOCTAHLIUU Ha
BO300HOBJIsIEMbIX UCTOYHHKAX SHEPTUU
7.20 [TpakTHyeckue paboThI:




OmnbITHI 0 HAOJTIOJIEHUIO MeKTPU3aLUd Tesl UHAYKLeH
Y TIpY COTIPUKOCHOBEHHH.

VccnenoBanue [eWCTBUSL  3M€KTPUYECKOrO0 MO  Ha
TIPOBOJHUKU U JUJIEKTPUKHU.

Cbopka ¥ mpoBepka pabOThl 3EKTPUUECKON I[eTTH
TOCTOSTHHOT'O TOKa.

W3mepeHue U peryMpoBaHue CUIIbI TOKa.

V3mepeHue 1 peryivpoBaHye HalpsKeHUsI.
VccnenoBanvie 3aBUCHMOCTU CUJIbI TOKA, UAYILIErO uepe3
pe3uCTop, OT COMPOTHB/IEHUSI Pe3UCTOPa U HaMpsDKeHUs!
Ha pe3ucCTope.

OnbITHI, JEMOHCTPUpYOLIIHe 3aBUCUMOCTh
3/IeKTPUYECKOT0 COTPOTUBJ/IEHUSI TIPOBOJHMKA OT €ro
JJTVHBI, TIIOL[aIU TOTIePeYHOro ceueHus U MaTepuyara.
[IpoBepka TpaBW/a C/OKEHUS HANpPSDKEHUM  TIpU
1ocJiefloBaTe/lbHOM — COeJMHEHWM [IByX Ppe3UCTOpOB.
[TpoBepka mpaBusia [/s1 CUIbl TOKA TPU TapaiieibHOM
coeiHeHUW  pe3ucTopoB.  OrmpexeneHue  pabOThI
3/IeKTPUYECKOr0 TOKAa, WAYLIero 4Yepe3 pe3ncTop.
OnpejeneHrve  MOILIHOCTU  3/I€KTPUUECKOTO  TOKa,
BbIZle/IsieMOi Ha pesucTope. VccieoBaHre 3aBUCUMOCTH
CWIbl TOKa, UAYIIEro uepe3 JAaMIOYKY, OT HarpshDKeHUs!
Ha Hel. Onipepenenve KI1/I HarpeBaressi. ViccnenoBaHue
MarHUTHOTO B3aUMOJENCTBUS TIOCTOSIHHBIX MAarHWTOB.
V3yyeHrie MarHUTHOT'O T10JIsI IOCTOSIHHBIX MarHUTOB TPU
uX o0bevHEeHWMM U  pa3fieneHud. KcciemoBaHue
JIeHiCTBUS 3JIEKTPUUECKOT0 TOKA Ha MarHUTHYIO CTPeJIKY.
OnbIThl,  J€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMO/IEMCTBUS KaTYLIKA C TOKOM U MarHUTa OT CHJIb
TOKa ¥ HarpaB/ieHHWss TOKa B Karyiike. V3yueHue
JIeiCTBUSI MArHWTHOTO TMOJIi Ha TMPOBOJHUK C TOKOM.
KoHcTpyupoBanue u V3yyeHue paboThI

3/IEKTPO/IBUT ATeJIsL. N3mepenue KII1/]




E)J'IEKTPO,ZI;BI/IFaTEJ'IbHOI‘/JI YCTaHOBKH. OnbIThI 110
Hccjaeg0BaHUIO SABJIEHUA BHEKTPOMHFHHTHOﬁ WHAYKIHUA:
ncciegoBaHme W3MEHeHMI 3HauyeHus u HalipaB/IeHUA

WHAYKIJMOHHOT'O TOKd

7.21

dusuueckre sBEHUS B TPUPOZE: 3JIeKTPUUeCKUe
sB/leHUsI B atMocdepe, 3IEKTPUUYECTBO  JKUBBIX
OpraHM3MOB, MarHUTHOe TI0J/ie 3eMJid, Jpeld T0JIH0COB,
POJIb MarHUTHOTO TIOJISI //Is KU3HU Ha 3emJie, TIOJISIpHOe

CUsiH1IE

7.22

TexHWuyecKue yCTPOMCTBA: 3JIEKTPOCKOII, aMIlepMeTp,
BOJIbTMETpP, PeocTaT, CUETUMK 3/IeKTPUUYECKON SHEepruw,
3/IEKTPOOCBETUTEe/IbHBIE  TIPUOOpBI,  HarpeBaTe/bHbIE
3/IeKTPOTTPUOOPEI (mpumepsr), 3/IeKTpUYeCKUe
Npe/JOXpaHUTeM, 3JIEKTPOMAarHuT, 3JeKTPOJBUTaTe b

IMOCTOSAHHOI'O TOKA4, reHepaTop ITOCTOAHHOI'O TOKa

9 KJIACC
Kopn
Kop s/1emeHnTa [IpoBepsiemble 3/1eMeHTBI COAePyKaHUs
paszena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanuueckoe [BwkeHue. MarepuanbHasg TOUKa.
' Cucrema oTcuéra
8.2 OTHOCHUTE/NBHOCTh MeXaHUUeCKOI'0 IB)KEHHUSI
8.3 PaBHOMepHOe NpsSIMOJIMHENHOe JBHKEHUE
HepaBHomepHoe MIPSIMOJIMHEHOe [IBUKEHNe.
8 8.4 CpegHsis 1M MIHOBEHHas  CKOpPOCTb  Teja  IIpU
HepaBHOMEPHOM [IBUYKEHUU
gs Yckopenue. PaBHOyCKOpeHHOe MPSIMOJIMHENHOe
' [IBIKeHHe
8.6 CBoboaHoe nagenue. OneIThl ["anmues
8.7 PaBHOMepHOe ABWXeHHe TI0 OKPY>XKHOCTU. [lepuon v

yactota obpamenus. JIMHeliHas ¥ yryioBasi CKODOCTH.




LleHTpOCTpEMUTE/TEHOE YCKOPeHHe

8.8 [TepBbiii 3akoH HbtoTOHA
8.9 Bropoii 3akoH HetoTOHa
8.10 Tpetuit 3akoH HbtoTOHA
8.11 [TpyHLMIT CyneprosuLium CUj
8.12 Cuia ynpyroctu. 3akoH I'yka
813 Cuna TpeHMs: cWaa TpeHUS CKOJBbXEHHUs, CHa
' TpeHUs TIOKOS, IpyTre BU/bI TPeHUs!
8.14 Cuma TsOKeCTMU M 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHue CBOOOJHOTO T IeHUST
815 Oewkenve  r1uiaHer  BOKpyr  CosHua.  [lepBas
. KOCMHUecKasi CKopocTb. HeBecOMOCTb ¥ nieperpysku
8.16 PaBHOBecHe  MaTepHalbHOM  TOUKH.  AOCOMIOTHO
' TBEp/I0€ TeNo
8.17 PaBHOBecue TBEpPAOro Tena C 3aKPEIVIEHHOM OChIO
' BpalleHus1. MoMeHT cusbl. LIeHTp TshkecTu
8.18 Nwmrnysnsc Tena. 3meHeHue umriiyabca. MMIyibC CHAJbI
8.19 3aKOH COXpaHeHUs1 UMITyJIbCa
8.20 PeakTrBHOE ZIBU)KEeHUE
8.21 MexaHuueckasi paboTa ¥ MOIL[HOCTb
8.2 Pabotra cun TskectH, ympyroct, TtpeHusi. CBs3b
' SHEepruM U paboThl
8.3 [ToTeHuuanbHasi 3Hepryus Tejaa, MOJHATOTO  Haf
' TIOBEPXHOCTBIO 3eM/iv
8.24 [ToTeHLManbHAas SHePryst CKaToM NPY>KUHbI
Kvnetnueckast sHeprusi. Teopema O KHWHETHYeCKOU
8.25
SHepruu
8.26 3aKOH COXpaHeHUs] MeXaHUUeCKOUW SHepruu
[TpakTHueckure pabOThI:
OrmpeniesieHrie CpefiHe CKOPOCTH CKOJb)KeHHsi Opycka
8.27 WIA [BWKEHUsS 1lIapyukKa M0 HaKJIOHHOM TUIOCKOCTH.

OmnpesiesieHre YCKOpeHUs Teja MPU PaBHOYCKOPEHHOM

ABM)KEHHH I10 HAKJIOHHOM TIJIOCKOCTH.




WccnenoBaHve 3aBUCHMMOCTH IyTH OT BpPeMeHU IIpU
PaBHOYCKOPEHHOM [JBIKeHUH 0e3 HauabHOW CKOPOCTH.
[TpoBepka TruMoOTe3bl: €C/M TIPU PaBHOYCKOPEHHOM
JBWKeHNH 0e3 Haua/JbHOW CKOPOCTH TMYTH OTHOCSITCS
KaK psii HEYETHBIX UHCeJl, TO COOTBETCTBYIOLIUE
NIPOMEXXYTKU BDeMeHU O/JMHaKOBBI.

WccnenoBanvie 3aBUCHMOCTH CHJTbI TPEHHS CKOJTbXKEHHST
OT CWIbl HOpPMaJbHOTO JaByieHus. OrnpeeneHue
Ko3dduieHTa TpeHUsi CKosbkeHusi. OmnpejeneHue
YKECTKOCTH TIpY>KuHBL. OmnpezeneHrie pabOTHI  CHJIBI
TPeHUs TIpU DPABHOMEDHOM [IBIDKEHHMM Tejaa TI0
TOpPU30HTA/IBHON TIOBepXHOCTH. OrmpefiesieHre PabOTHI
CUIbl  YOPyrocTM  IpU  ToAbEMe  rpy3a C
WCII0/Ib30BaHMEM  HEIOJBIDKHOTO ¥ TOJBIKHOTO

O/I0KOB

dusnueckue sIBIeHUS B npupoze: MnpujirvBbl U OTJ/IMBBI,

8.28 nBwKeHue TiaHeT CONMHEYHOW CHUCTEeMbl, peakKTUBHOE
[IBIDKEHUE JKHMBbIX OPraHU3MOB
8.9 TexHuueckue  yCTpOMCTBa: COWAOMETP,  AATUMKHU

MMOJIOKeHHs, pdCCTOAHNA U YCKODEHHKA, PAKETBI

MEXAHMNYECKUE KOJIEFAHVA 11 BOJIHBI

KonebarenbHoe fBrKeHre. OCHOBHbIE XapaKTepUCTUKU

o1 KoJsie0aHWH: TIepUOJ, YacTOTa, aMIUIATY/[a
9.9 MaTtematuuecKui u MIPY>KUHHbBIN MasITHUKHU.
' [TpeBpatteHre SHePrUY TIPH K0yiebaTeTbHOM JBIKEHUH
93 3aryxaromue KojebaHus. BbHYXIeHHble KojebaHUs.
' Pe3onaHc
MexaHnnueckue BoJjiHbL. CBOMCTBAa MeXaHUYeCKUX BOJIH.
9.4 [IpogosibHBIE U TIOTIepeuHble BOJIHBL. [lMHA BOJIHBI U
' CKOPOCTb eé pacripocTpaHeHus. MexaHUuyeCcKrde BOJIHBI
B TBEP/IOM TeJie, CeliCMHUYeCKre BOJTHbI
9.5 3ByK. ['DPOMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 VHdpa3ByK U yabTpa3ByK
9.7 [TpakTHUeckure pabOThI:




OmpeseneHde 4YacTOTbl M Tepuofa  KosjebaHMA
MaTeMaTHUYeCKOr0 MasiTHUKA.

OmnpeseneHde 4acTOTbl M Tepuofa  KojebaHM
MIPY>KUHHOT'O MasiTHUKA

WccnenoBanve  3aBUCHMOCTH  TIepHiofila  KosiebaHMiA
MOJBEIIEHHOTO K HUTH Tpy3a OT /JJAUHbI HUTH.
VccnemoBanvie  3aBUCHMMOCTUA  TE€pPHOZa  KosiebaHMiA
NPY)KUHHOTO MasiTHUKa OT Macchl rpy3a. IIpoBepka
HEe3aBUCUMOCTHU nepuo/ia Koste0aHuM rpy3a,
TIOZIBEIIIEHHOTO K HUTH, OT MAacChl rpy3a U JKECTKOCTH

TIPY>KUHBL. MI3MepeHHre ycKopeHUst CBOOOTHOTO TIa/IeHUsT

dusnyeckue sIBleHUs B MPUPOJE: BOCIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3eMJIeTpPsICeHHe, CelCMUUeCKue BOJIHBI,
L[yHaMH, 5X0
99 TexHWuyecKue yCTPOMCTBA: 3XOJOT, HCI0/Ib30BaHHe

yJ/IbTPa3ByKa B OBbITY U TeXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI

BJ'IEKTPOMHFHI/ITHOE I1oJjie. BJ'IEKTPOMBFHI/ITHLIE BOJIHBI.

104 CBoliCTBa 3/1EKTPOMarHUTHBIX BOJTH
10.2 [1Tkamna 3/1eKTpPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTtHasi npupoza cseta. CKOpOCTb CBeTa.
. BonHoBbIe cBolicTBa cBeTa
10 [TpakTHUeckre pabOThI:
10.4 V3yyeHne CBOWCTB 3/IEKTPOMAarHUTHBIX BOMH C
TIOMOIIIbI0 MOOUIBHOTO TesledoHa
dusnyeckue sBIeHUsT B Tpupoje: Ouosioruueckoe
10.5 JlencTBue BUIUMOTO, yJIbTParoeTOBOTO u
PEHTreHOBCKOr0 U3/1yuYeHui
10.6 TexHuueckue yCTpOUCTBA: VICTI0/Ib30BaHue
' 3/1eKTPOMarHUTHBIX BOJIH /ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
" 11.1 JlyueBas mozenb cBeta. ICTOUHUKU CBeTa
11.2 [IpsiMonMHelHOe pacripocTpaHeHue CBeTa
11.3

Otpakenue cseta. I170cKoe 3epkano. 3aKOH OTpayKeHUs




CBEeTa

HPEIIOMJ'IEHI/IE cBeTa. 3akKOH rnpejiom/ieHusaA CBeTd.

H [TonHOe BHyTpeHHee OTpa)keHue CBeTa
11.5 JIun3a. Xog nyyeit B IMH3€
116 OnTuueckass cucrteMa (oToarrapaTa, MHUKPOCKOMNAa U
' TejlecKora
117 'ma3 kak onTuueckasg cucreMa. biu3opykocTs U
' [laTbHO30PKOCTh
118 Pa3nokenure Genoro ceeta B criekTp. OmnbiThl HbOTOHA.
' CnoykeHue CrieKTpasbHbIX LIBeTOB. Jlucrepcus cBeta
[MpakTrueckue paboTHL:
WccnepoBanue  3aBUCMMOCTU — yIVia  OTPaKeHUs
CBETOBOTO JTyya OT yTJia NaZieHusl.
V3yueHune xapakTepUCTUK M300pakeHUs TpejMeTa B
TIJIOCKOM 3epKarie.
WccnepoBanue  3aBUCMMOCTU  yIjla  [IPeJIOMJIeHUs
CBETOBOTO Jiyya OT yIJla MajleHUsl Ha TpaHulie «BO3AYyX —
11.9 CTeKJIO».
[MTonyueHre u300pa)keHU C MOMOIIBbIO COOMparoLLeit
JIVH3BL.
Ornpepenienre (POKYCHOTO pacCTOSIHUSI M ONTUUECKOU
CHWJIbI COOMpAIOII[el JIMH3HI.
OTIBITHI TIO Pa3/IoXKeHHI0 OeIoro cBeTa B CIIEKTP.
OnbITEl TI0 BOCIPHUATHIO LiBeTa MNpeJMeTOB IPU UX
HabJ/TF0IeHUH uepe3 1[BeTOBbIe (DUTbTPhI
dusuueckue sBjieHUs B rpupoge: 3aTMeHus CojHLa U
11.10 JlyHbl, 1IBeTa Tes, ONTUYeCKHe siBJieHUs1 B aTMocdepe
(uBet Heba, pedpakiusi, pajiyra, MUPax)
111 TexHuyeckue YCTPOMCTBaA: OUKH, TIepUCKOII,
' ¢oroarmnapar, oNnTUYeCKre CBeTOBO/IbI
KBAHTOBGLIE ABJIEHUA
OmnbiTel Pesepdopia ¥ mnnaHeTapHash Mofesb aTroma.
12 12.1
Mogens atoma bopa
12.2

Ncnyckanne v morsionjeHde csBeta aTtoMOM. KBaHTBI.




JIuHeliyaTbie CTIEKTPbI

12.3

PaguoakTBHOCTB. Anb(a, beTa- ¥ ramMmma-u3nydeHust

12.4

CTpO@HI/Ie dTOMHOIO  d4pada. HYKJ'IOHHEIH MozJeJ/ib

aTOMHOrO szpa. M30Tormns!

12.5

PasmoakTBHBIE TpeBpaltieHys. Ilepuof Tonypacraza

dTOMHBIX d4ep

12.6

H,qeprle peakinuu. 3aKOHBI COXpPaHEHUA 3apAO0BOIro HU

MdCCOBOI'O umces1

12.7

OHeprus CBsA3U aTOMHBIX sifiep. CBsi3b MacChl ¥ SHEPTUU

12.8

Peakiiun cvHTe3a U JesieHus sigep. VICTOUHUKYU 3HEPruun

CouHIla ¥ 3BE3]

12.9

fAnepHas sSHepretuka. /[lelicTBMe paJlOaKTUBHBIX

H3qu8HHﬁ Ha XHWBbI€ OPraHU3MbI

12.10

[TpakTHueckue paboThL:

HabmofeHve CIJIOMIHBIX UM JIMHEHUATbIX CIEKTPOB
V3/TyueHUsl.

VccrnepoBaHue TPeKOB: HM3MepeHHe SHEPruu YacCTULIbI
10 TOPMO3HOMY My TH (110 hoTorpadusim).

Vi3mepeHue paiuOaKTUBHOTO (poHa

12.11

dusnueckue sBJeHUsT B TIPUPOZie:  eCTeCTBeHHBIN
PaJIU0aKTUBHBIN ¢oH, KOCMHUECKHe JyuH,
Pa/IM0AKTUBHOE W3/yueHHe TIPUPOJHBIX MHUHepasoB,
JleNCTBUe paJuOaKTUBHBIX M3yYeHUM Ha OpraHu3M

yesioBeKa

12.12

TexHnueckue YCTPOUCTBA: CIIeKTPOCKOTI,

VH/UBU/lya/bHbIN 103UMeTp, KaMepa BuibcoHa




TIIPOBEPSIEMBIE HA OI'3 I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBFPA30BAHNS

Kop
NMPOBepPseMOro
TpeOoBaHUs

ITpoBepsieMble TPeGOBaHMSA K NMPeAMETHHIM pe3y/IbTaTaM
0a30Boro ypoBHs 0CBOEHHsI OCHOBHOM 00pa3oBaTe/IbHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[Tonumanve ponyd  (QU3MKM B  HAyYHOM  KapTWMHe  MWpa;
copMUpPOBaHHOCTL 0a30BBIX TIPE/ICTAB/IEHNI O 3aKOHOMEPHOU CBSI3U
Y TI03HaBaeMOCTH SIBJIEHWH TNIPUPOABI, O POMU 3KCIIepUMeHTa B
¢usrke, o cucremooOpasyromeil pomu  GU3MKA B Pa3sBUTUU
eCTEeCTBEHHbIX HayK, TeXHUKH M TeXHO/IOrui, 06 3Bo/IoLru
¢bu3nuecKrx 3HaHUM M UX POJIM B LIeJIOCTHOM eCcTeCTBeHHOHAay4YHOMU
KapThHe MHpa, O BK/Ia/le POCCUMCKMX UM 3apyOeKHbIX YUEHBIX-
¢U3MKOB B pa3BUTHe HAyKH, OObsCHEHHE TMPOLIeCCOB OKPY’KaroIero

MHDPa, pa3BUTHE TEXHUKU U TeXHOJIOTUM

3HaHUs O BUJAaX MaTepyud (BeLeCTBO U T0Jie), O JBWKEHUU KakK
criocobe CyIeCTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKY/ISIPHOM TeopUn
CTPOEeHUsI BellecTBa, O (PU3WUYECKOUW CYI[HOCTH SIBJIEHWW TPUPOAbI
(MexaHUUeCKuX, Ter/IOBbIX, 3JIEKTDOMAarHUTHbIX W KBaHTOBBIX);
yMeHUe pa3nuarth sIBJIeHUs 110 OMKUCAHUI0 WX XapaKTepPHBIX CBOMCTB U
Ha OCHOBE OIIbITOB, IeMOHCTPUPYIOLUX JaHHOe (hr3nUecKoe siBJIeHUE;
yMeHMe pacrio3HaBaTh MpPOsIB/IeHUE U3YUeHHbIX (PU3NUECKUX SIBJIEHUM
B OKpyXarolleM MWpe, BbIJe/sisi HX CylleCTBeHHble CBOMCTBA

(Mpu3HaKM)

BJIa,ELEHI/Ie OCHOBAaMH ITOHATUMHOI'O dlilidpaTa W CHMBOJ/IMYECKOI'O
A3bIKA (1)I/IBI/IKI/I " HWCII0/Ib30BaHUE UX [JId pelIeHHsa y‘—IE6HbIX 3a4a4;
YMeHHE XdpPdKTe€pHU30BdTb CBOICTBa TeJI, q)HBI/I‘leCKI/Ie ABJ/IeHUA N

IMMponeCChbI, UCITI0/Ib3yA (l)yH,anEHTaJIbHI)IE W SMITMPHUYECKHE 3dKOHBI

YMeHue onuchiBaTh HN3y4YeHHbIe CBOICTBA TeJI U (1)H3I/IIIECKI/IE sABJ/1e€HNA,

WCTO0JTB3YS hH3nUecKre BeJTMUMHbI

BnageHve oOCHOBaMM METOZIOB HAy4yHOTO TIO3HAaHHWsS C YYETOM
cobsrofeHyst TipaBu OGe3oracHOTO TpyZa: Hab/oZieHre (QU3NUecKux

SIBJICHUU:




yMeHHe CaMOCTOSTe/IbHO COOMpaTh 3KCIIePUMEHTa/bHYH YCTaHOBKY
U3 JaHHOro Habopa 0OOpy/I0BaHUS TI0 WHCTPYKLMM, OMHMCHIBATbH XO[|
OTbITA U 3aMKChIBaTh €ro pe3ybTaThl, ((OPMYIUPOBATh BbIBOJbI;
NIpOBe/ieHue MPSIMBbIX U KOCBEHHBIX U3MepeHU (pr31uecKuX BeTMUMH:
yMeHHe TUIaHMPOBaTh W3MEPEHUs, CaMOCTOSITeJIbHO COOMpaTh
5KCMIepUMEHTalbHYyH0  YCTaHOBKY [0 WHCTPYKLMH, BBIYMC/IATH
3HauyeHUe BeJIMUYMHBI U aHa/IU3MPOBaTh I0/yuyeHHble pe3yJsbTaThl C
YUETOM 3a/laHHOU MOTPeIIHOCTH pe3yabTaTOB U3MepeHU;
NpOBe/IeHUe  HEeC/IOKHBIX ~ 3KCIepUMeHTa/lbHbIX  WCC/Ie[0BaHUM;
CaMOCTOATE/IBHO ~COOMpaTh JKCTIIePUMEHTAlbHYI0 yCTaHOBKY U
NPOBOJUTh  WCC/Ie[lOBaHME [0  WHCTPYKLUM,  IIpeJCTaB/sATh
TIO/TyUYeHHbIe 3aBUCHUMOCTH (DM3NUECKUX BeJMYMH B BUfe Tabiui u
rpaMKOB, yUUTHIBATh [TOTPELIHOCTH, Je/laTh BBIBO/bI 110 pe3y/bTaTam

Hccieg0BaHMsA

[ToHMMaHuWe  XapakTepHbIX  CBOMCTB  (M3UUECKHUX  Mo/ierei
(MaTepuasnbHas TOuKa, abCOMIOTHO TBEPZOE Tel0, MOJENN CTPOEeHUs!
ra3oB, >XMJKOCTeld W TBEPABIX TeJ, IUlaHeTapHas MoOJe/b aTroMa,
HYK/IOHHasi MOZieJIb aTOMHOIO $ijpa) U yMeHWe INPUMEHATb UX [JIS

00BsICHEHUS (1)I/I3I/I‘JECKI/IX mponeccoB

YmeHue 00BSICHATH (pri3vueckue TMPOLeCCHl U CBOWCTBA Tes, B TOM
yncjie W B KOHTEKCTe CHUTyallMid TMPAKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B UaCTHOCTH, BBISB/ISITh IPUUMHHO-C/Ie[ICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHUE C OTIOPOM Ha W3y4yeHHbIe CBOWMCTBA (PU3MUECKUX

HBJIeHI/Iﬁ, (1)H3HHECKHE 3dKOHBI, 3dKOHOMEDHOCTHU U MO eJIN

YMeHue peliath pacuéTHble 3a7aud (Ha 0a3e 2 — 3 ypaBHeHHH),
UCTIONB3ysl 3aKOHbl W (OpPMYJbl, CBA3bIBAIOLMe (PHU3UUYECKUe
Be/IMYMHBI, B YAaCTHOCTH, 3alMChiBaTb KpaTKOe YC/IOBUE 3a/auM,
BBISIB/ISITh  HE/IOCTAIOIMe [aHHble, BbIOMpAaTh 3aKOHBI U (OPMYJIBI,
HeoOXoZMble /1Sl eé pellleHUs, UCII0/Ib30BaTh CIIPABOUHbIE /laHHBIE,
NIPOBOJIUTH DPAaCUéTbl M OL€HMBAaTb PeaTUCTAYHOCTb TOJYyYEHHOIO
3HavyeHus1 (PYM3MYeCKON BeMUYMHBI; YMeHHe OIpefesisiTb Pa3MepHOCTb

(r31UeCKoil BeJTMUMHBI, 0JIyUeHHOM MPY pellleHuH 3a/jauu

YMeHre XapakTepu30BaTb IPUHLMIBI  JE€WCTBUSL  TeXHUYEeCKUX
YCTPONCTB, B TOM YHCJie OBITOBbIX TNPUOOPOB, U TPOMBILIIEHHBIX

TEXHOJIOTUYECKHX TIPOLIeCCOB M0 WX OIMNHWCAHWIO, UCITOJIb3YS 3HAHUWA O




CBOMCTBaX (U3WUECKUX SBJeHUM U HeoOXoAgumble GHU3NUECKHe

3dKOHOMEPHOCTH

10

YMeHHe UCMO/b30BaTh 3HAHUS O (U3WUYECKUX SBJIEHUSAX B
TIOBCEZITHEBHOM KM3HU [ obecrieueHuss 06e30MacHOCTH  TIPH
obOpaijeHud C  OBITOBBIMA  TIpUOOpaMH UM TEXHUUECKUMU
YCTPOWCTBAMM, COXPAHEHUSI 3/I0POBbSI U  COO/IO/IEHUS HOPM
9KOJIOTUYECKOTO TIOBEJIeHHs B OKpYXKarolled cpeZie; TOHUMaHUE
HEOOXOZMMOCTH TIPUMEHEHHUsT JOCTKEHHUH (GU3MKU U TeXHOJIOTUM

AJI1 palliOHAJIBHOT'O TTPUPOAO0IT0/Ib30BaHUA

11

OnbIT TIOWMCKa, TpeoOpa3oBaHMsi YW TIPeACTaBeHUs WHGMOpMAaIUU
(GbH3MUecKoro Ccofiep)kaHusi C HCI0Mb30BaHWeM HWH(MOPMal[MOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM; YMeHHe OLleHHWBaTh J0CTOBEPHOCThb
rnojslyueHHOW WHGOPMAI[MM Ha OCHOBe WMEIOIIUMXCS 3HaHWuM U
JIOTIOJTHUTENIbHBIX ~ MCTOUHWUKOB,  yMEHHWEe  WCII0Jb30BaTh  TIPU
BBLITIOJTHEHUM YueOHbIX 3aZlaHU Hay4YHO-TIOMYJISIPHYIO JIUTepaTypy
(bu3MUeCcKoro cojep)KaHusi, CTIpaBOUHbIe MaTepuasibl, PeCYpPChl CeTU
VHTepHeT; BrajeHWe 0a30BbIMM  HaBblIKaMK  TpeoOpa3oBaHUs
vH(opMallid W3 OJHOM 3HAKOBOM CHCTEMBI B JpPYI'Yyl0; yMeHHe
co3/jaBaTh COOCTBEHHbIE MUCHbMEHHbIE W YCTHbIe COOOIeHHWsS Ha

OCHOBe€ I/IH(l)OpMaL[I/II/I N3 HECKOJIBKHX MCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPAEMbBIX HA OI'D

110 ®PU3UKE
Kop IIpoBepsieMblIii 3/IeMeHT CO/iep)KaHUsA
1 MEXAHWYECKUE ABJIEHUA
11 MexaHnueckoe [BMWKeHMe. MarepuasbHass Touka. (CucremMa  OTCUéTa.
' OTHOCUTENIBHOCTD JBWKEHUS
PaBHOMepHOe ¥ HepaBHOMepHOe ABkKeHHe. CpefHssl CKOpocTb. Dopmysia AJis
1.2 BBIUMCJIEHUSI CpeJIHel CKOPOCTU: vV = S/t
PaBHOMepHOe TIpsIMOJ/IMHEHOe [BUW)KeHHe. 3aBUCHMOCTb KOODJAWHATHI Tena OT
BpeMeHH B C/iyuyae paBHOMEPHOTO MPSIMOJIMHEMHOTO JBKEHHSI:
13 X(1)=x,+vt
I'paduky 3aBUCMMOCTU OT BpeMeHU i TIPOEKL[MM CKOPOCTH, TMPOEKLIUU
repeMerleHusi, TyTH, KOOpAWHATbl TPU DPABHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKEHUU
3aBUCMMOCTh KOOpAMWHAThl Tejia OT BpPEeMEHUW B Cjydyae PaBHOYCKOPEHHOTO
MIPSIMOJTMHEMHOT'O JIBVKEHUSL:
2
Sylf)=v *i+ay* ;
2
@opMysbl [/l TIPOEKLMU TlepeMeleHus, IPOeKLMM CKOPOCTHU M IIPOeKLUU
YCKOpEHHUsI TIPU paBHOYCKOPEHHOM MPSIMOJIMHEMHOM IBVKEHUU:
1.4 s.(D=vyy, - t+a,- L,
2
U.‘f(’f} =Up, 0, -1,
a,(f) =canst,
U:I: — U-__.l.: =2a,s,
I'padvik 3aBUCMMOCTU OT BpEMEHU [Jii MPOEKLUM YCKOPEeHUs, IPOeKLUU
CKOPOCTH, TPOEKLUM T[epeMeleHus], KOOpPAMHATbl TIPU PaBHOYCKOPEHHOM
TIPSIMOJTMHEMHOM [IBUYKEHUU
CBobosiHOe masieHue. PopMyIibl, OMMCHIBaKOIMe CBOOOZAHOe TajieHre Tesa T10
1.5

BE€PTHUKAJIN (,E[BI/I)KGHI/IE Te/la BHHU3 W/IM BBE€PX OTHOCHUTE/IBHO TTOBEPXHOCTHU

3emmu). ['padmku  3aBUCHMOCTHA OT BpeMeHM /[l TIPOeKLMH YCKOpeHwus,




Mnpoekgru CKOPOCTM W KOOpAWHATBI TIIpH CBO60,Z[HOM najjednn TeJja I10

BepTHKa/IN

CKOpOCTh paBHOMEDHOTO /IBWKEHUS Tejaa M0 OKPY)XHOCTH. HampaBieHue
CKOPOCTH.
dopmyra A BBIUMC/IEHWS CKOPOCTA Yepe3 PaJuyC OKPY>KHOCTH U TIEPHO[
oOparrieHust:

2nR

T

LlenTpocTpemMuTe/ibHOE — ycKopeHue. HarmpaBieHHe 1jeHTPOCTPEMUTETBLHOTO

1.6 yckopeHusi. dopmyiia [1s BbIUKC/IEHUS] YCKOPEeHUS:
2
b
a, = R
dopmyra, CBsI3bIBaOLLasi IEPUO/, U YaCTOTy OOpalrieHust:
V= 1
T
Macca. ITnoTHOCTE BellecTBa. @opmysia A1 BBIYMCIEHUS TVIOTHOCTH:
_.m
1.7 By
1.8 Cuna — BekTOpHas (pu3snueckas BesuurHa. Ciio)keHue CUi
1.9 SBnenne unepuyu. Ilepsbiii 3akoH HeroToHA
BTopoii 3akoH HeloTOHa:
F=m-a
1.10
CoHarpaB/1eHHOCTb BEKTOPA YCKOPEHUsI Te/la U BeKTOpa CUJIbI, 1eMCTBYIOLIEeN Ha
Tesio
BsaumogeiictBue Ten. TpeTtuit 3akoH HbroTOHa:
1.11 Fyg==Tip
5 TpeHue NOKOSI U TPeHHe CKOJIbKeHUsl. PopMyiia /1Jist BBIUUC/IeHUsI MOLYJIS CUJIbI
1.1

TPpeHUA CKOJIbXKEHHUA:




1.13

Hedopmarusi Tena. Ympyrvue u Heynpyrue JedopMainuu. 3akOH YHpPYyrou

nedopmaryu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TaArorenue. 3aKOH BCEMUPHOI'O TATOTEHUS:

My -4
R
Cwusia TshKeCTH. Y CKOpeHHe CBOOO/IHOTO MafleHusl.
dopmyra s BBIUKC/IEHUS CUTBI TSDKeCTH BO/M3U noBepxHocTH 3emn: F = mg.
[BrkeHure rinaHeT BOKpyr ConHija. [lepBas kocMyuueckast CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nwmnynbc Tesia — BeKTOpHas pu3nyeckasi BeJIMUMHa.
p=mi

Nwmrnysnbe cuctemsl Tesl. U3MeHeHre uMmiybca. IMIybC CUIbI

1.16

3aKoH COXpaHE€HW UMITYJIbCa A/ 3aMKHYTOﬁ CHUCTEeMBI TeJl:
D=0, +m, U, =const

PeakTuBHOE ABH)XeHHe

1.17

MexaHuueckasi pabota. ®@opmMyiia /151 BEIYUCIEHUsST paO0ThI CHIIBI:

A=Fscosct

MexaHnueckasi MOLLIHOCTb:

1.18

Kunetuueckast u MOoTeHLMd/IbHasl SHeEPIrus. CDOPMYJI(:I AJIs1 BBIYMCJTIEHHUA

KUHEeTUUeCKOW 3Hepruu:

2
L
By

TeopeMa 0 KMHeTUYeCKOU SHEepIrun. <DopMyna JJ11 BBIUMCJIEHUS HOTEHL[I/IHHBHOﬁ




SHepruu TeJjiad, mogHATOro

HaJ, 3eMJIEu:

E _=megh
P i

MexaHuueckas SHeprus:

E=E;+E P
1.15 3aKOH COXpaHeHHsl MexaHWueCcKou sHepruv. dopmyrna [/ 3aK0Ha COXpaHeHUs!
MeXaHW4eCKOU SHepruy B OTCYTCTBHUe Cuil TpeHus: E = const.
[TpeBparjeHre MexaHUUeCKON SHePTUY NPU Ha/IMUWY CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30/I0TOe PaBUJI0» MeXaHUKHU.
Pobruar. MomenT cunbi: M - Fl.
YcnoBue paBHOBeCUs pblyara:
10| MHMy+.=0
[MoBY>KHBINM 1 HeroABWKHbIN 0/10ku. KIT/] MpoCThIX MeXaHU3MOB,
n= ‘4‘]:[{H'IEEHE.H
‘%Ipa‘ﬁ:ﬂ:ﬂaﬂ
[aByieHvie TBEpZOro TeJa.
dopMmya [i11 BBIYUC/IeHUs [JaB/IeHUs TBEPIOTo Tesla:
_F
=5
191 HaBnenue rasza. ATMocdepHoe JaB/ieHue.
' I'mapocraTuueckoe fjaBjieHre BHYTPU KUJKOCTHU.
dopMmyiia [i11 BBIYUC/IeHUS [JaB/IeHUs BHYTPH XKUJKOCTHU:
P=pgh+Pm,
1.22 3akoH Ilackasnsi. I'vpaBanyecKuii rpecc
3akoH Apxumesna. dopmysna [ OINpejie/ieHUs] BbITAJIKUBAIOLeN CHUIIbI,
JleMCTBYIOLLIeH Ha TeJsI0, IOrPY>KEHHOe B )KUJKOCTb U/ ras:
1.23
Fpy =P8V
Ycnosue ryiaBanusd tesa. I1naBaHve Cyl0B U BO3/yXOIllaBaHUe
1.24 MexaHWueckrue KosiebaHusl. AMIUIMTY/Ja, TEpPHOZ, W 4YacToTa KojeOaHWH.




dopmyiia, CBS3bIBAIOIIAst YACTOTY U TIepro/| KoyiebaHuit:

1.25

MareMaTUUeCKuii W TPYKUHHBIM MasTHUKUA. [lpeBpallleHHe SHepruud Tpu

KoJiebaTe/IbHOM JABYDKEeHHNN

1.26

3aTyxatomye konebanusi. BeiHyKieHHbIe Kosiebanus. Pe3oHaHC

1.27

MexaHuueckyie BOJIHBL. HPO,ELOJ'II)HI:IE " TI0repeyHbIe BOJIHBI. ,ZLJ'II/IHa BOJIHBI U

CKOPOCTb PacripoCTPaHeHUsI BOJTHBI:

L=v-T

1.28

SBYK. FpOMKOCTb M BBICOTd 3BYKA. OTpameHHe BBYKOBOﬁ BOJIHBI Had T'paHUILe

IBYX cpefl. IH(ppa3ByK U y/IbTpasByK

1.29

ITpakmuueckue pabombil

Vi3MepeHue cpefiHel TJIOTHOCTH BEIECTBA; apXMUMEJOBON CHJIbI, >KECTKOCTH
TIPY>KUHBI; KO3 QULIMeHTa TPEHUsI CKOJIbKEHHsI; pabOThl CHJIbI TPEHUS], CHJIbI
yIPYrOCTH; CpefiHel CKOPOCTU [IBI)KEeHHs OpycKa TI0 HAK/JIOHHOW TJIOCKOCTH;
YCKOpeHHsi OpycKa TMpH [BWKEHMM 110 HAK/JIOHHOM TUIOCKOCTH; uacTOThl U
nepuoia KosiebaHWii MaTeMaTWYeCKOrO0 MasiTHMKA, 4YaCTOThl M  [epuoja
KosiebaHUl TIPY>KUHHOTO MasiTHUKA; MOMEHTa CHJIbI, AEeHCTBYIOLIETO Ha phlyar;
paboThl CWIbI YIPYrOCTH TIPH TMOAbEME TPy3a C TIOMOIIBIO HEMO/BH)KHOTO
6/10Ka; pabOTBI CUJ/IbI YIIPYTOCTH TPH MOABLEME TPy3a C TIOMOII[LIO TIOZABU)KHOTO
6s10Ka.

VccnenoBaHre 3aBUCUMOCTH apXMMEZIOBOM CU/IbI OT 00BEMA MOTPY>KEHHOM
YaCTH Te/la ¥ OT TUIOTHOCTH >KUAKOCTH; He3aBUCUMOCTH BBITA/IKUBAOILEH CHIbI
OT MacChl TeJ/1a; CU/Ibl TPEHUS CKOJILKEHHSI OT CHJTbl HOPMAJ/IbHOTO JIAB/IEHUS U OT
poZia TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B TPY>KUHE, OT CTEeleH!
JedopMaliy TIPY>KUHBI; YCKOpeHUs1 OpycKa OT yrJla HakK/IOHa HarpaB/IsEOILeH;
nepro/ia (4acToThl) KoieOaHWH HUTSIHOTO MasiTHUKA OT JJIMHBI HUTH; TIepro/ia
KosiebaHUH TIPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U JKECTKOCTU TPY’KUHBI;
WCC/Ie[JOBaHNe HE3aBUCHMOCTH TepHoZia KojiebaHWH HUTSHOIO MasTHUKA OT

Macchl rpy3a. [TpoBepka yc/ioBuUsi paBHOBeCHs pbluara

1.30

dusuueckue se1eHUss 6 npupode: TIPUMEDPHI [ABWXKEHUS C Pa3IAYHBIMU
CKOPOCTSIMM B JKUBOU 1 HE)KHMBOM TPHPO/ie, AeHCTBHEe CUJIbI TPEHUS B TIPUPO/Je U
TeXHUKe, TIPWIMBbBI W OT/MBBI, JABWXKeHUe TiaHeT COHEUHOW CHUCTeMBI,

peaKTHUBHOE ABVI)KEHME >KMBBIX OPI'dHM3MOB, PbIYdlr'M B TeJie YeJIOBEKd, BJ/IMAHNME




aTMOC(bepHOFO AdBJ/IeHHA Ha JKUBOM OpraHuv3M, Il/laBaHHE pBI6, BOCIIpHUATHE

3BYKOB XMBOTHBIMH, 3eMJIeTpsSICEHHUE, celicMHUUecKHe BOJIHBI, IYHAMH, 3X0

TexHuueckue ycmpolicmea: CHOUJOMeTp, [JAaTUMKU TI0JIOXKEeHHWsl, PacCTOSIHUS U
YCKOpeHHsi, JUHaMOMeTp, TOJIIUIHUKY, paKeThbl, pblyar, TMOJBWXHBIM U

HGHO'Z[BI/DKHI:II‘/’I 6J'IOKI/I, HdKJ/IOHHas IIJIOCKOCTb, TPOCThblIeé ME€XdHH3MbI B 6bITy,

L3l cool1aroIuecss COCyZbl, YCTPOMCTBO BOJOMPOBOJA, TMIPaBIWYECKUH Tpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TIODPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
WCTIO/Tb30BaHUe Y/IbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHbBIE  TIONIOXKEHUS]  MOJIEKYJIIPHO-KMHETUYEeCKOW TEeOpUM  CTPOEHUs

2.1 BelllectBa. MoJiesiu TBEP/OT0, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BelljecTBa.
Kpucrannueckue 1 amopdHble Tena

25 [Bwkenre wuyactuy BewjectBa. CBSI3b CKOPOCTH [ABWXKEHUS 4YacTUL C

' Temnepatypoil. BpoyHoBcKoe fiBrkeHue, [updysus

2.3 CmMauvBaHMe U KallW/UISIpHbIe SIBJIeHUs

24 TersioBoe paciivpeHue U CKaTue

2.5 TeruioBoe paBHOBecHe

26 BHyTpeHHsiss SHeprusi. Pabora W Teruionepejaua Kak CrocoObl H3MeHeHUs

' BHyTpeHHel 3Hepruu

2.7 Buzpl Teruionepesaun: TeryionpoBOAHOCTb, KOHBEKLINS, U3/TyYeHHe
HarpeBanve u oxnaxzeHue Ten. KoaduecTBO  TeIUVIOTBL. Y [enbHast
TeIJIOEMKOCTB:

2.8 : \

QO=cm(t,—1,)
3aKOH COXpaHeHMs SHepPruy B TeIUIOBBIX Ipolieccax. YpaBHEHUE TerioBOro
GanaHca:
2.9
Q1 _Qg +..=0
Vcnapenve v KoHzeHcauusi. V3MeHeHre BHYTpeHHeW SHePrMM B MpoLiecce
210 WCrapeHusi W KOHJeHcalMH. KureHue >KAJKOCTUA. YJenbHasi TeIuioTa
. napoobpa3oBanust: L = Q/m
2.11 BrnaxxnocTs Bo3yxa




2.12

[MnaBneHve ¥ KpucTa/uiM3alus. lVi3MeHeHWe BHYTDeHHeW SHeprud Tpu

I/IaBJIEHWW Y KPUCTAJIJIM3aALIH. Y,ELEIII)HaH TeIlVIOTa IlJIaBJIeHUd:

, 9

‘lr‘-‘_:_
m

2.13

BHyTpeHHsIs1 5Heprusi cropaHusi TOIUIMBA. Y Zie/ibHasl TerioTa CropaHusl TOTJIMBA:
q=Q/m

2.14

[TpuHLMITBEI paboThI TeroBLIX ABUrartesei. KI1/] TerioBoro gBuraTeis

2.15

ITpakmuueckue pabombil

Vi3MepeHue yziebHOM TETUVIOEMKOCTH META/TMYECKOTO IWIMH/PA; KOJINYeCTBa
TEIUIOThbI, TOJYYEHHOrO0 BOJOM KOMHATHOM TeMIiepaTtypbl (HUKCUPOBAaHHOMN
MacChl, B KOTOPYIO OIYI[eH HarpeThld LWIMHAD; KOJIWYeCTBA TerIOThI,
OTZIAHHOTO HArpeThiM LUIUHZPOM, TOC/e OIMyCKaHWs ero B BOJYy KOMHATHOMN
TeMIlepaTypbl; OTHOCHUTE/NBHOM B/IQXKHOCTH BO3/yXa; Vy/€JbHOH TerIoThI
TUIaBjieHuss JibAla. VicciefioBaHWe W3MeHEHHs TemrlepaTypbl BOABI  TIPH
Pa3IMUHBIX YCJOBUSX; SIBJIEHUS TerIo00MeHa NP CMEIIMBAaHWUK XOJIOJHON |

ropsiueii BoZbl; TIpoLiecca NCTIapeHust

2.16

dusuueckue sig1eHUs1 8 npupode: TIOBEPXHOCTHOE HATsHKeHHWe M KalWUIspHbIe
sIB/IeHUs1 B TIpUPOJie, KPUCTA//IbI B TIpUpoJe, usnyuyeHue CoJHLA, 3amep3aHue

BO/IOEMOB, MOpPCKHe O6pu3bl; 00pa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuueckue ycmpolicmea: Karw/uisipbl, TIPUMePbl UCIT0/Ib30BaHUs KPHUCTAJUIOB,
JKUJKOCTHBIM TepMOMeTp, JaTuMK TemrepaTypbl, TEPMOC, CUCTeMa OTOILJIEHUS
JIOMOB, TUTDOMETpbI, TICUXPOMETp, MapoBasi TypOWHa, ABUraTe/b BHYTPEHHEro

CropaHusi

SJIEKTPOMAT'HUTHBIE ABJIEHNA

3.1

OnekTpusauus Tesl. [IBa BUJa 3/IeKTPUUeCKUX 3apsiioB

3.2

BsaumogenicTue 3apskeHHBIX Tesl. 3aKoH KyoHa

3.3

3aKoH COXPpaHEeHUs 3JIEKTPUUECKOTI'0 3apA/id

3.4

Onexktpuyeckoe T1osie. HanpsykéHHOCTE 3/71eKTpuyeckoro nmnovid. IIpuHnmn

CyTiepIio3vinu 3/J1eKTPUUYECKHUX TroJiei (Ha KdueCTBeHHOM ypOBHe)

3.5

Hocurenmu »snektpuueckux 3apsifioB. [leliCTBHe 5/IeKTPUYECKOTO IO Ha

3/1eKTpruUeckue 3apsibl. [IDOBOAHUKY U JU3/1€KTPUKH

3.6

[TocTOsIHHBIN 3/1eKTPUYECKUM TOK. [leiCTBUS 31eKTpuuyeckoro Toka. Cuia Toka.




Harmpsikenue.
I'=q/t,U=Aq

O/eKTpUUecKoe CONpOTUB/IEHHE. Y lelIbHOe 3/1eKTPUUecKoe CONPOTUBIIEHHE:

3.7 R = pl/S
3.8 3akoH Oma A1 yyacTka asiekrpuueckoit ueru: I = U/R
[TocnenoBarensHOE COejHEeHKE TPOBOIHUKOB:
. T—JT T —
j :Ij-. '[r —'[rl _'[r"}-. R—Rl _R-}
3.9 [TapannensHOe coejiHeHHEe MTPOBOJHUKOB PABHOT'O COMPOTUBJ/IEHMUS:
R
U=U;;I=I+1I;R=—.
ST ST 2
CMer1aHHble COeJUHEHNsI IPOBOSHUKOB
3.10 PaboTa 1 MOIITHOCTB 3/1eKTprueckoro Toka. A = Ult, P = UI
3akoH [[xoysnd — JleHua:
3.11 2
. Q=I"-R-t
3.1 OneiT Opcrefa. MarHuTHoe MoJie IPAMOrO MPOBOAHMKA C TOKOM. JIMHUU
MarHuTHOW UHAYKLIUU
313 MarHutHoe T1I0/Ie TIOCTOSIHHOTO MarHuTa. B3auMopeicTBhe TMOCTOSIHHBIX
MarHuTOB
3.14 [ericTBe MarHUTHOTI'O T10JIS1 HA POBOJHUK C TOKOM
3.15 OmnbiThl @apajies. SIBneHUe 3/1eKTPOMarHuTHOW UHAYKLMU. [IpaBusio JleHiia
ITpakmuueckue pabombil
W3mepeHue  3/1eKTPUUECKOIO  COMPOTHUBJIEHUS  pe3UCTOpa;  MOLJHOCTU
3JIEKTPUUECKOT0 TOKA; PAabOThI 3/IEKTPUUECKOT0 TOKaA.
3.16 WccnepoBanve 3aBUCUMOCTM CWJIbI TOKA, BO3HHMKAMOLIEr0 B IPOBOJHUKE

(pe3I/ICTOpr, naMnqua), OT HAIIpsPKeHHS Ha KOHLdX MPOBOJHHWKA; 3dBUCHUMOCTH
COIMNpPOTHUBJ/IEHHA OT AJ/IMHBI TIPOBOJIHHKA, IVIOIaAX €ro MOIIepevyHoro ceyeHusa 1

YAe/JIbHOT'O COTIPpOTHUBJIEHHS.




HPOBepKa MMpaBWJia OJId 3JIGKTPUUECKOI'O HAIIPsSPKeHMs TPpU M10C/ie0BaTe/IbHOM
CoeJVHeHWH TIPOBOAHHKWKOB; IIpaBW/la [Jid CHJ/IbI 3JIGKTPHYECKOI'O TOKa IIpH

rapa’siie/ibHOM COeIMHeHNY NIPOBO/IHHMKOB (Pe3UCTOPbI U JIAaMITOUKA)

duszuueckue s6/1eHUSI 8 npupoae: JJIEKTpUUECKHEe ABJIEHUA B aTMocq)epe,

3.17 3/IeKTPUUECTBO >KHMBBIX OPraHM3MOB, MarHUTHOe TioJjie 3eM/H, Jpeld MoarCoB,
POJIb MArHUTHOTO TOJISA [J1s1 JKU3HY Ha 3eMie, TI0JIIPHOe CUsTHUE
TexHuueckue ycmpoticmea: >5JIeKTPOCKOII, aMIlepMeTp, BOJILTMETP, peocTar,
CUéTUMK  3/IEKTPUUECKOW  SHEpPruM,  3/1eKTPOOCBeTHTe/bHble  IPUOOPHI,
3.18 HarpeBaTe/bHbIe 3JIeKTPOTIPUOOPEI (mpumepsl), 37IeKTpUYecKue
Npe/JOXpaHUTeM, 3/eKTPOMarHuT, 5J/IeKTPOJBUraTe/lb TOCTOSHHOIO —TOKa,
reHepaTop MOCTOSHHOI'O TOKa
3.19 ONeKTpoOMarHuTHble BO/IHBL. 11IKaia 3/1eKTPOMarHUTHBIX BOJIH
3.20 JlyueBast Mozienb cBeta. IIpsmMonmHeliHOe pacripocTpaHeHre CBeTa
3.21 3aKoH oTpakeHus cseTa. I170ckoe 3epkano
3.22 IIpesiomiieHue cBeTa. 3aKOH MpeJIOM/IEHUS CBeTa
3.23 Hucriepcusi ceeta
3.4 Jlunza. Xop nyyeid B nuH3e. POKyCHOe paccTosiHMe JMH3bl. OnTuueckasi cumia
. JvH3bl: D = 1/F
3.25 ['na3 kak ornrtrueckast cucrtema. OnTryeckye mprubopbI
IIpakmuueckue pabomnl
V3MepeHue ONTHUYECKOW CUJIBI COOMparoIlel MH3bI; (POKYCHOrO0 pacCTOSHUS
cobuparortieii TMH3bI (TT0 CBOMCTBY paBeHCTBAa pa3MepoB MpeaMeTa U N300paKeHwUs,
396 KOr/la mpejMeT pacIiojio’KeH B JBOMHOM (pOKYCe), ToKa3aTeJisi pe/IOM/IeHUS] CTeK/Ia.
' WccnenoBanve CBOWCTBA M300paKeHWs, IIOy4YeHHOTO C  TIOMOIIbBIO
cobupatoieii MH3bI; U3MeHeHUs1 (POKYCHOTO PACCTOSIHUS [IBYX CJIO)KEHHBIX JIMH3;
3aBUCHMOCTH yIJla IpeJIOM/IeHHsI CBETOBOIO Jly4ya OT yIVia TafleHHWs Ha IpaHulie
«BO3/1yX — CTEKJIO»
3.7 dusuueckue seneHuss e npupoode: 3atmeHusi ConHila u JIyHbI, 1BeTa TeJ,
' ONITUYeCKYe siBjieHHs1 B aTMocdepe (LiBeT Heba, pedpakiiyis, pasyra, MUPax)
3.8 TexHuueckue ycmpolicmea: OUKH, TIepuckor, ¢oroarnmnapar, OINTHUeCKHUe
' CBETOBO/bI
4 KBAHTOBBGIE ABJIEHNA
il PagnoakTrBHOCTh. Anb(a-, 6eTa-, ramMmma-usnyuenusi. Peakuuu anbta-u 6eta-

pacriaja




4.2

OreiThl Pesepdopa no paccesHuto anbda-uactull. [1naHetapHas Mozesib aTomMa

4.3 CocraB atroMHoOro sipa. M3otorisl

4.4 [Tepriof ronypacnaza aTOMHBIX SiZiEP

4.5 fAnepHble peak K. 3aKOHbI COXPaHeHUs 3apsiZl0BOr0 U MacCOBOTO UMCes
dusuueckue seaeHUss 8 npupode: eCTeCTBEHHBbIM paJu0aKTHBHbIA (OH,

4.6 KOCMUYeCcKue Jiyud, PpaJu0aKTUBHOe W3/lyueHHWe TIPUPOJHBIX MHUHEPAsIoB,
JleMiCTBHe paZIMOaKTHUBHBIX M3/lyUeHU Ha OpraHu3M 4esioBeKa

47 TexHuueckue ycmpolicmea: CreKTPOCKOI, UHAUBUYaTbHbIN 03UMeTp, Kamepa

BusnbcoHa, siiepHasi 3HepreTrka




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» ®u3mKa: 7-i kacc: 6a30BbIN ypoBeHb: yuebHUK, 7 Kinacc/ [lepoiikud .M.,
WBanoB A.U., AkiimoHepHoe o611ecTBo «M3maTenscTBO «IIpocBertieHre»

» ®u3uka: 8-i Knacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ Ilepoimkud U. M.,
VBaHoB A. 1., AkiinoHepHoe o611ecTBo «/3aaTenbcTBO «IIpocBeliieHe»
 ®u3smka: 9-1 kmacc: 6a30BbIM YpOBeHb: yuebHuk, 9 knacc/ [epoimkud Y. M.,
I'yrauk E. M., ViBaHoB A. ., [TetpoBa M. A., AKi[ioHepHOe 00II[eCTBO
«3natenbcTBO «IIpocBeleHve»

METO/JMNYECKHUE MATEPUAJIbBI IJI1s1 YUUTEJIA

7 KITACC

1.Pabouast mporpamMma.

2 [IporpaMMmbl ocHOBHOTO 006111eT0 06pa3oBanus. Pusnka. 7 — 9 Kaacchl
(aBTopbi:A.B.ITepobiukun, H.B. ®unonosuy, E.M. ['yTHUK).

3 Pabouast mporpamma 1o ¢usmke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BbIOpaHHBIM yUeOHUKOM:

4 TlepbimkuH A.B. ®u3nka. 7 Kacc. YueOHuUK /7151 0011je00pa3oBaTe/ibHbIX
yupexxaenuii . M.:[Ipoda. 2011

8 KITACC

1 Pabouast mporpamma. @usmka. 7 — 9Kmacchl: yueOHO-METOJUUeCKOTO

nocobus /coct.TuxonoBaE.H. — 2-e u3z.,crepeotun. —M.: [Ipoda,2013. — 398,

)



2 [IporpaMMmbl ocHOBHOTO 006111eT0 oOpa3oBanus. Pusnka. 7 — 9 Kaacchl
(aBTopbi:A.B.ITepriukun, H.B. ®unonosuy, E.M. ['yTHUK).

3 Pabouast mporpamma 1o ¢usmke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBeTCTBUU C

BbIOpPAHHBIM yUeOHHUKOM:

4 TlepoikuH A.B. ®usuka. 7 knacc. YuebHUK Jj1s1 0011je00pa3oBaTe/IbHBIX
yupexxaenuii . M.:[Ipoda. 2011

5 Jlykammk B./. COOpHUK BOMPOCOB 1 3aau 1o pusuke. 7-9 k1. — M.:
ITpocaerenue, 2010 —192c.

6 Kupuk JI.A. ®usrka — 7 Pa3HOypOBHEeBbIe CaMOCTOATe/IbHbIe U
KOHTpOJIbHBIE paboThL. —5-e usganue,- M.MJIEKCA, 2013

7 ActaxoBa T.B. ®usuka. 7 kiacc. JlabopatopHbie pabotbl. KOHTpobHBIE
3aanus. —Caparos:Jluuen, 2014

8 «KOoHTpo/bHO-U3MepuTebHbIe MaTepuasibl. @usuka. 7 knacc/Coct. H.A.
9 KJIACC

1 Pabouast nporpamma. @usuka. 7 — 9kacchl: yueb6HO-MeTO[UUeCKOro
riocobus /coct.TuxonoaE.H. — 2-e u3a.,crepeorurt. —M.: [Ipoda,2013. — 398,
)

2 [IporpaMMbl ocHOBHOTO 006111eT0 o6pa3oBanus. Pusnka. 7 — 9 Kaacchl
(aBTopbi:A.B.ITepebiukun, H.B. ®unonosuy, E.M. ['yTHUK).

3 Pabouast mporpamma 1o ¢usmke. 7 kinacc/ Coct. T.H. Cepruenko. — M.

BAKO, 2014, B COOTBeTCTBUU C BbIOPaHHBIM yUeOHUKOM:



4 TlepoinkuH A.B. ®usuka. 7 knacc. YuebHUK A1 0011je06pa3oBaTe/IbHBIX
yupexxaenuii . M.:[Ipoda. 2011

5 Jlykarmmmk B./. COOpHUMK BOMPOCOB 1 3ajau 110 ¢pusuke. 7-9 Ki1. — M.:
IIpocsemenue, 2010 —192c.

6 Kupuk JI.A. ®u3uka — 7 Pa3HOypOBHeBbIe CaMOCTOSITe/IbHbIE U
KOHTpOJIbHBIE paboThl. —5-e u3zganue,- M.MJIEKCA, 2013

7 ActaxoBa T.B. ®usuka. 7 knacc. JlabopatopHbie pabotbl. KoHTpobHBIE
3asanus. —Caparos:Jluuen, 2014

8 «KoHTpo/bHO-M3MepuUTeibHbIe MaTepuabl. usuka. 7 knacc/Coct. H.A.
3opuH. — 2-e u3j.,nepepad. — M.:BAKO, 2013

9 MapoH A.E. ®u3uka. 7 Kacc: yuebHo-MeTouueckoe mocobue/ A.E.

MapoH.- M.: [Ipoda, 2011.- 123c.:

ON®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU
NMHTEPHET

7 KITACC

1. BubmoTeka — Bcé 110 nipegMeTy «Pr3uKa». — PeskxuMm focryma:

http://www.proshkolu.ru

2 BugieoonsIThl Ha ypokax. — Pexxum gocrtyna: http:/fizika-class.narod.ru

3 EnuHas KosuteKiys 1idpoBbIX 00pa3oBaTebHBIX PeCYpPCOB. — Pexkum
noctymna: http://school- collection.edu.ru

4 VInTepecHble MaTepUasbl K ypOKaM (PU3UKHU 110 TeMaM; TeCThI 110 TeMaMm;


http://fizika-class.narod.ru/
http://www.proshkolu.ru/

HarJIsiiHbIe TTocoOus K ypokaMm. — PexkuM poctyma: http://class-fizika.narod.ru

5 Iludposbie oOpa3oBaTebHbIE peCypChl. — PexkuM fiocTyma:

http://www.openclass.ru

6 DyieKTpOHHbIe yueOHUKH 110 (pusuKe. — Pexkxum foctyma:

http://www.fizika.ru

8 KITACC
1 BubmoTeka — Bcé 110 npeameTy «®Pu3nKa». — PeXXum gocrymna:

http://www.proshkolu.ru

2 BugieoonsIThl Ha ypokax. — Pexxum gocryna: http:/fizika-class.narod.ru

3 EnvHas Komiekuys HrMdpoBbix 00pa3oBaTebHbIX peCypcoB. — Pexxum
poctyna: http://school- collection.edu.ru

4 VInTepecHble MaTepUasbl K ypOKaM (PU3UKU 10 TeMaM; TeCThI 110 TemMam;

HarJIsiiHbIe TTocoOus K ypokaMm. — PexkuM poctyma: http://class-fizika.narod.ru
5 Iludposbie oOpa3oBaTebHbIE peCypChl. — PexkuM fiocTyma:

http://www.openclass.ru

6 DyieKTpOHHbIe yueOHUKH 110 (pusuKe. — Pexxum foctyma:

http://www.fizika.ru

9 KJITACC

1 BugeoornbiTel Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru 2 2.

2.Epunas Komtekiys 1dpoBhIX 0Opa3oBaTebHBIX peCYpPCOB. — Pexkum

noctymna: http://school- collection.edu.ru


http://fizika-class.narod.ru/
http://www.fizika.ru/
http://www.openclass.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.proshkolu.ru/
http://www.fizika.ru/
http://www.openclass.ru/
http://class-fizika.narod.ru/

3 NHTepecHble MaTeprasbl K ypokaM (hM3UKH TI0 TeMaM; TeCTbl 110 TeMawm;

HarJIsiiHbIe TTOcoOUs K ypokaMm. — PexkuM poctyma: http://class-fizika.narod.ru

4 Lludposbie 0Opa3oBaTe/bHbIe pecypchl. — Pexxum focryma:

http://www.openclass.ru

5 DJIeKTpOHHbBIe yueOHUKH 110 (pu3rKe. — Pexkum pocTymna:

http://www.fizika.ru

6.ducTanimonHas 1mkosa Ne368 http://moodle.dist-368.ru/ OTKpbITHINM Kacc.

CeTeBoe obpa3oBareibHOe Co00IIecTBO. http://www.openclass.ru/node/109715

7 EnvHast KoieKiys 1M poBbIX 00pa30BaTe/IbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8 ®enepasbHbIN LIeHTP UH(POPMALIMOHHO-00pa30BaTe/IbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9 NHTtepHeT ypok. http://interneturok.ru/ru/school/physics/


http://interneturok.ru/ru/school/physics/
http://www.fcior.edu.ru/
http://schoolcollection.edu.ru/catalog/
http://www.openclass.ru/node/109715
http://www.fizika.ru/
http://www.openclass.ru/
http://class-fizika.narod.ru/




