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INOACHUTEJIBHAS 3AIIMCKA

[TporpaMmMa 10 (U3MKe Ha YypOBHE OCHOBHOTO o00Ilero ob6pa3oBaHus
CoCTaB/ieHa Ha OCHOBe TIOJIOKEeHWM W TpeOOoBaHMM K pe3y/jbTaTaM OCBOEHHS Ha
6a30BOM ypoBHE OCHOBHOU 0Opa30BaTe/NbHOW MPOTPaMMbl, ITPe/ICTaBIeHHbIX B
dI'OC 000, a Takxke ¢ yuétom (dhegepanbHO paboueit mporpaMMbl BOCITUTAHUS U
Konuenimu ripeniofjaBanusi yuebHoro npeamera «Pusrkar.

[TporpaMmMa 10 (U3MKe Ha ypOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TIOJIOKeHWM W TpeboBaHMU K pe3y/bTaTaM OCBOEHMs Ha
6a30BOM ypoBHE OCHOBHOU 0Opa3oBaTe/NbHOW MPOTPaMMbl, TIPe/ICTaBIeHHbIX B
dI'OC 000, a Takxe ¢ yueToM (heepanbHON paboueit mporpaMMbl BOCITUTaHUS U
KOHIIeNIINH TIpero/iaBaHus yuebHoro npeamera « DU3uKa».

CopepkaHve mnporpaMMbl 10 (PU3MKe HarpaBieHO Ha (opMHpOBaHUe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCsl ¥ OpraHM3aldi0 H3y4deHUs
(GU3MKU Ha [esaTebHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe yUMTBIBAtOTCS
BO3MOXXHOCTH yueGHOTro mpeameTa B peamm3arnuu TpeboBanuit ®I'OC OO0 k
TJIAaHUPY€EMbIM JTMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHus], a TakxkKe
MeXXTpeZIMeTHbIe CBSI3U eCTeCTBeHHOHAyYHbIX YyueOHBIX TpeJIMeTOB Ha ypOBHE
OCHOBHOTO 0011ler0 00pa3oBaHUS.

[TporpaMmMa 110 (hM3MKe yCTaHABIMBAET paclpeziesieHre yueOHOro MaTepuasa
1o rojiaM o0yueHus (110 Kjaccam), MpejyiaraeT pUMepHY0 T0C/el0BaTe/IbHOCTh
M3y4yeHUs TeM, OCHOBAHHYIO Ha JIOTWKe pa3BUTUs MPeAMETHOrO COZepKaHus U
ydeTe BO3pacTHBLIX 0COOeHHOCTel 00yJaroIxcsl.

[TporpamMMa 10 ¢u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOANUYeCKOH
TIOMOIITY YUUTE/TIO B CO3/IlaHMK paboueii IporpaMMeI 110 yuebGHOMY TIpeIMeTYy.

dusmKa sIBJISeTCS CUCTeMO0OPa3yIOIUM [I7Isi eCTeCTBeHHOHAYUHBIX yueOHBIX
NpeIMEeTOB, TIOCKOJIbKY (U3HMYecKde 3aKOHbI Jie)XaT B OCHOBE MPOLIECCOB H
AB/IEHUM, W3y4aeMbIX XUMHeH, Ouosorveld, actpoHoMHer u (U3NUECKOH
reorpadueii, BHOCAT BK/I3J] B eCTECTBEHHOHAyYHYH0 KapTMHY MHPa,
Tpe/loCcTaB/isieT Haubosiee siCHble 00pa3ilibl TMpUMeHeHWs] HAay4yHOTO MeToa
MO3HaHUSI, TO eCTh Criocoba roJiyueHus JOCTOBePHbIX 3HaHUM O MHpe.

OpHa W3 TJ/IaBHBIX 3a/lau (hH3MUecKoro obpa3oBaHHSI B CTPYKType 0OIIero
o0Opa3oBaHUsI COCTOMT B (DOPMHPOBAHWM €CTECTBEHHOHAYUHOW TPaMOTHOCTU H
WHTepeca K HayKe y 00yuaroImxcs.

W3yyenve ¢u3ukd Ha 0a30BOM YpOBHe TMpeAriosiaraeT OBJajieHue
C/IeIyIOIUMH  KOMIIETEHTHOCTSIMM, XapaKTepU3yHIUMH eCTeCTBeHHOHAayUHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUS,

e OL|eHMBaTh U MIOHUMAaTb 0COOEHHOCTH HAYYHOT'0 UCCIe/JOBaHMs;



HWHTEePIIPpeTUPOBATb [AdHHbIE W MCIIOJIb30BdATh Hdy4YHbI€ [10Kd3dTe/IbCTBd
AJIA TI0JIYYEeHHS BBIBO/IOB».

Llenu wu3yueHusi (U3MKKM HAa YpOBHE OCHOBHOTO 00Iiero o0Opa3oBaHUS
oripefiesieHbl B KOHIIEMIMM TIperojlaBaHus yueOHoro TipegmMeTra «®Pu3nKa» B
oOpa3oBaTe/NbHBIX OpraHusalusax Poccuiickoit  Defepaiiuy, peann3yromx
OCHOBHBbIe 0011[e06pa3oBaTe/ibHbIe IPOTPaMMBI.

Lenu n3yueHust GU3UKU:

npuobpeTeHre WHTepeca U CTPeMJIeHHS OOyuaroluxcs K HaydHOMY
V3YUYEHUIO TIPUPO/Ibl, pa3BUTHE MUX WHTE/JIEKTyaJbHbIX U TBOPUYECKUX
CIIOCOOHOCTeI;

pa3BUTHE TIPe/ICTaB/eHU 0 HAyYHOM MeTo/le Mo3HaHUusl U (opMHUpOBaHHe
WCC/Ie/IOBaTe/TIbCKOT0 OTHOILLIEHUS K OKPY KatOI[UM SIBJIEHUSIM;
dbopMUpOBaHHWEe HAay4yHOrO MMPOBO33DEeHUs] Kak pe3y/bTaTa H3y4YeHUs
OCHOB CTPOEHUsI MaTepyu U (hyHJaMeHTalbHbIX 3aKOHOB (DU3UKU;
dbopMUpoBaHUe TIpe/iCTaB/ieHUd 0 poyid (U3UKU [Jisi Pa3BUTUS JIPYTHUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTU;

pa3BUTHe  TIPEJCTAaB/JIeHWA O  BO3MOXKHBIX  cdepax  Oyaymei
rpodeCCUOHA/ILHOM [IeATe/IbHOCTU, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K
JanbHelieMy 00y4eHHI0 B 3TOM HallpaB/IeHHH.

HocTwkeHWe 3THX Iiesiell TpPorpaMMbl 10 ¢U3MKe Ha YPOBHE OCHOBHOT'O
o611iero obpa3zoBaHusi obecrieurBaeTCsl pellieHueM C/IeyIoLUX 3a/1ay:

npuoOpeTeHHe 3HAaHUM O JUCKPETHOM CTPOEHHMU BeIllecTBa, O
MeXaHUYECKUX, TeIJIOBBIX, 3JeKTPUUECKHUX, MarHUTHBIX M KBaHTOBBIX
SBJIEHUSX;

rpruoOpeTeHre YMeHHIH OIMUCHIBAaTh U OOBSICHATH (hHU3UUECKHe SIBIEHUS C
WCII0/Ib30BaHKEM T10/TyUeHHbBIX 3HAHUM;

OCBOEHHE METOJIOB peIlleHWs] TPOCTEMIIINX pacyeTHBIX 3ajau C
WCTI0/Th30BaHUEM (bu3nUeCcKux Mo/lenew, TBOPUYECKUX U
ITPAaKTUKOOPUEHTUPOBAHHBIX 3a/1au;

pa3BUTHE YMeHHM HaOMo/iaTh PUPO/HEIE SBJIEHUS W BBITOIHATE OIBITHI,
naboparopHble paboTel W JKCIIEPUMEHTA/IbHbIe  HWCC/Ie[IOBAHUS  C
HCTI0/Th30BaHHEM U3MEePUTeTbHBIX IPHO0POB;

OCBOEHMe TIPHeMOB paboThl ¢ MHMopMaleli GHU3MUeCKOro Coep KaHus,
BK/TFOYasi MH(OpPMaI[HI0 O COBPEMEHHBIX JOCTWKeHUX (U3UKH, aHa/Inu3 1
KpUTHUECKOe OlleHHWBaHHe WH(MOpMaI[1H;

3HAKOMCTBO cO chepaMu ITpodeCcCHOHATBLHOMN /1eITeTbHOCTH, CBSI3aHHBIMU
C ¢U3MKOW, U COBPEMEHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha
JOCTHXKeHHUsX (PU3rUeCcKour HayKH.



OO011ee UMC/I0 YaCoOB, peKOMEH/I0BAaHHBIX /I M3ydeHHs (GU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HeJjent0), B 8 kiacce — 68
yacoB (2 vaca B Hefenw), B 9 kKmacce — 102 wvaca (3 yaca B Hejes0).

[TpennaraemMelii B TIporpaMMe 1o (Gu3MKe TiepeueHb 1ab0paTOpHBIX paboT U
OTILITOB SIB/ISIETCSI PEKOMeH/]aTe/IbHbIM, YUUTe/Ib fiejlaeT BbIOOD TIpU MpOBeAeHUU
nabopaTopHBIX PabOT W OIBITOB C y4YeTOM HHAMBUAYa/JbHBIX 0CoOeHHOCTeH
00yuaroIuXxcs, CITUCKA SKCIIePUMEHTAbHBIX 3aZlaHUM, ITpe/jlaraéMbIX B pPaMKax
OCHOBHOTO T'OCYIapCTBEHHOT0 K3aMeHa 10 (pu3mKe.



COJEPXAHUE OBYUEHUSA

7 KIIACC
dusukKa 41 eé po/ib B M0O3HAHUH OKPY’KaKllero mupa.

@du3uka — Hayka O mpupoge. fBieHusa npupozpl. Pusrueckue SBIEHUS:
MexXaHWueCcKue, TeIjIoBble, 3/IeKTpPUYeCcKre, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

dusnueckve BeIUUMHBbI. V3MepeHue (QuU3MuecKUXx BelWuuH. Pusnueckue
nipubopsl. [TorpemHOCTL U3MepeHnit MeXkIyHapoiHasi CUCTeMa eUHMUII.

Kak ¢wusuka u [Apyrve ecTecTBEHHble HAyKM HM3y4yalOT [pPUPOJY.
EcTecTBeHHOHay4HbIM MeTOJ, T03HaHUs: Hab/IO/leHre, TI0CTaHOBKA HAYYHOTO
BOTIPOCA, BbIIBWKEHUE TUTIOTe3, SKCIIePUMEHT TI0 TPOBepKe TUroTe3, 00bsiCHeHue
Habstojaemoro siBsieHusi. Onvcanve (Gy3NUeCKUX sIBJIEHHN C TIOMOILBI0 MOZesieit

Hdemoncmpayuu.

1. MexaHWuecKkue, TeIUIOBble, 3/IeKTpUYECKUEe, MarHUTHble, CBETOBbIE

SIBJIEHUSL.

2. ®usnyeckue NpUOOPHI U TIPOIieypa MPSIMbIX W3MepeHU aHaJ0rOBLIM U

1M POBLIM NIPUOOPOM.

JlaGopamopHble pabombl U ONbIMbL.

1. OripefienieHue LieHbI JieJieHUS LIKalbl U3MepUTeTbHOTo prubopa.

2. V3mepeHue pacCTOSTHUM.

3. V3mepeHue 00bEMa XKUAKOCTU U TBEPJOTO TeJia.

4. OrnipefiesieHre pasMepoB MaslbIX TeJl.

5. V3MepeHue Temrieparypbl IIpA IIOMOLIU >KHUJKOCTHOIO TepMOMeTpa |

JlaTYMKa TemIiepaTyphbl.

6. IlpoBemeHue ucciefoBaHUS M0 MPOBEPKe TUIIOTE3bl: JAIbHOCTh I10JIETa
I1apyKa, MyIIeHHOT0 FOPU30HTAabHO, TeM 0oJbilie, ueM 0oJbllie BHICOTA
IyCKa.

IlepBoHaua/IbLHBbIE CBEJeHUSA 0 CTPOEHHH BellecTBa.

CtpoeHve BelllecTBa: AaTOMbl W MOJEKY/bl, KX pasMepbl. OmNbITHI,
[l0KasbIBarolle JUCKpeTHOe CTPOeHUe Bell[eCTBa.

[Oewkenue yactul, BeljecTBa. CBs3b CKOPOCTU [BWXKEHUs YacCTUL] C
TemriepaTypol. bpoyHoBckoe nBwkenue, auddysus. B3auMogeiicTBrHe 4YacTUL]
BellleCTBa: NPUTSKEHUE U OTTa/IKUBaHUe.

ArperatHble COCTOSIHMS BellleCTBa: CTPOEHHe Ia30B, KUJAKOCTeH U TBepAbIX
(KpucCTa/IM4yecknx) Tea. B3auMOCBSI3b MeXXJy CBOMCTBAMHU BeILECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHOMOJIEKY/ISIPHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUW BOJBI.

Hdemoncmpayuu.

1. HabsmrogeHrie 6GpOyHOBCKOTO ABV)KEHUS.

2. Habmogenue nuddysuu.



3. HabGmogmenue — sBieHWY,  OOBACHAIOIIMXCS  TIPUTSDKEHHEM WU
OTTa/IKUBaHUEM YaCTHL] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka JuaMeTpa aTomMa MeTOAOM PpSiJOB (C  HCMOJb30BaHUEM

dboTorpaduii).

2. OnbIThI 0 HAOJTIOZIEHUIO TEMJIOBOT'O PaclliiPeHuUs ra3o0B.

3. OMmbITHI MO 0OHAPYKEHUIO 1eHCTBHUS CHUJT MOJIEKY/IIPHOTO TIPUTSDKEHHMS.

JIBHOKeHUe ¥ B3aMO/ieliCTBHe TeJl.

MexaHnnueckoe [JBKeHWe. PaBHOMepHOe U HepaBHOMEDHOE [BWIKEHHe.
Ckopoctb. CpefHsiss CKOPOCTb MPU HEPaBHOMEPHOM [BMKeHUU. Pacuer mnytu u
BPEMEHMU JIBVIKEHUSI.

fABnenvie vHepuuu. 3aKOH WHepUWU. B3avmopencTBre Ten Kak IMpPUYMHA
VM3MEHeHHUs] CKODOCTU [BWXeHUsi Tejl. Macca Kak Mepa WHEpPTHOCTH Tera.
[InoTHOCTE BewectBa. CBsA3b IUIOTHOCTA C KOJMYECTBOM MOJIEKY/ B eJUHULIe
oObeMa BelljeCTBa.

Cula Kak XapaKTepuCTHKa B3aumozeucTBus Tesl. Chia ynpyrocTu U 3aKOH
I'yka. VI3mMepeHue cujibl C IOMOIBIO AUHAMOMeTpa. fBjieHHWe TATOTeHUs U CUJia
TsokecTu. Cujia TsSDKeCTy Ha pyrux ruiaHetax. Bec tena. HeBecomocTs. CriokeHue
CWJI, HafpaB/eHHBIX 0 OJHOM mpsiMoM. PaBHOgelcTBytOIast cua. Cuia TpeHws.
TpeHure CKOJIb>)KeHUS U TPeHUe TIOKOs1. TpeHre B MPUPO/ie U TEXHUKE.

demoncmpayuu.
1. HabmrogeHre MexaHUUeCKOTO ABW)KeHHsI TeJla.
2. VI3MepeHMe CKOPOCTH MPSIMOJIMHEHMHOTO [IBUXKEHUSI.
3. Habsomenue siBlieHYs HHEPLIUU.
4. HabmrosieHrie n3MeHeHUsI CKOPOCTU TIPU B3aUMO/IeHiCTBUU TeJl.
5. CpaBHeHHe MaccC M0 B3aUMOZENCTBUIO TeJl.
6. Cno>keHue CWJ/, HalpaB/eHHBIX 10 OZHOUW MPSIMOIA.
JlabopamopHble paGombl U ONbIMbI.
1. OnpepgeseHre CKOPOCTA PaBHOMEDPHOIO JBW)XeHUs (I1apyKa B >KUJIKOCTH,
MO/Ie/I1 37IeKTPUYeCKOro aBTOMOOW/ISI U Tak Jiasee).

2. OrmpesienieHe CpefiHEM CKOPOCTH CKOJIb)KeHHS OpyCKa WM Iapvka II0
HaKJIOHHOU IJIOCKOCTH.
OrnipefienieHue TIJIOTHOCTU TBEPAOIO TeJla.

4. OmbIThI, [1eMOHCTPUPYIOIIIME 3aBUCHMMOCTb pacTsbkeHUs1 (JedopMariyn)
TIPY>KUHBI OT TIPUI0’KEHHOUW CUJIBI.

5. OMbITBI, JeMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIb)KEHUST OT
BeCa TeJla U XapakTepa COINPHKACAOLIUXCS TOBEPXHOCTEN.

JlaB/ieHMe TBEPABIX TeJl, )KMAKOCTeH M ra3oB.



HaBnenve. Criocobbl yMeHbIIIeHUsI U yBeIMueHus JaBjaeHus. JlapieHue rasa.
3aBUCHMMOCTb [laBjieHus1 Ta3a OT obbeMa, TemmepaTyphl. [lepemaua zaBiieHust
TBEePAbIMU TejlaMH, XUAKOCTIMU U ra3amu. 3akoH Ilackansi. [THeBMaTUueckue
MalllMHbI. 3aBUCUMOCTh [JaBJIeHUs >KUJKOCTH OT TJyOuHBL ['MapocTtathueckuit
napagokc. Coobiijatoriecs: cocybl. ['MpaBiuuecKkyie MeXaHu3Mbl.

ATtmochepa 3emnu U atmocdepHoe JaBijeHue. [IpUuMHBI CyllleCTBOBaHUS
BO3AyITHOW obOosoukn 3emm. OmbiTr Toppuuei. V3mepeHue aTtMocgepHOTo
JaBjeHusi. 3aBUCUMOCTb aTMOC(EepHOTro /laB/ieHUsI OT BbICOTHI HaJl YPOBHEM MODSI.
[Tpubops! /151 ©3MepeHHst aTMOC(epHOTo JJaBIeHMUs.

[evicTBre XXUAKOCTU U ra3a Ha MOTrPy>KeHHOe B HUX Teslo. BeITankuBaroias
(apxumezioBa) cusa. 3akoH Apxumesa. [1naBaHue Tes. Bo3ayxoriaBaHue.

demoHncmpayuu.
3aBUCUMOCTb []aBJieHus ra3a OT TeMIlepaTyphl.
[Tepenaua faBaeHUs XKUAKOCTBIO U Ta30M.
Coo01ijarormyecs: CoCy/Ibl.
IM'uapaBivueckyii mpecc.
[IposiBneHue eliCTBUSI aTMOC(EPHOTO JaBIeHUs.
3aBUCHMMOCTb BBITQJKMBAOILeH CUIbI OT 0O0bEMa MOTPY>KEHHOM 4YacTu
Tesla U TJIOTHOCTH KUIKOCTH.
PaBeHCTBO BbITAKMBAIOIIEl CUJIbI BeCy BHITECHEHHOW XKUAKOCTH.
YcioBre muiaBaHUs Ten: TiJlaBaHWe WU TMOTrpy>KeHue Tesl B 3aBUCHMOCTH
OT COOTHOLIEHUS TIJIOTHOCTEM TeJla Y XKUAKOCTH.

JlaGopamopHble pabombl U ONbIMbL.

1. WccrenoBaHue 3aBUCMMOCTH Beca TeJia B BoJie 0T 00bEéMa TOrpyKEHHOM B

JKUJKOCTh YaCTH TeJla.

2. OmpezeneHne BbITaJKMBaloOlllel CWIbI, [EMCTBYIOIlEM Ha  TeJlo,
TIOTPY>KEHHOE B JKUKOCTb.

3. IIpoBepka He3aBUCUMOCTH BbITaJTKHUBAIOLLEU CUJIbI, JE€MCTBYIOIIEN Ha TeI0
B JKUJKOCTH, OT Macchl TeJa.

4. OnbIThl, [AEMOHCTPUDYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOLLEd CHJIBI,
JNEeNCTByIOIleld Ha Telo B JKUJKOCTH, OT O00bEéMa TIOTPY)KEHHOU B
JKUJKOCTh YaCTU Tejia U OT TJIOTHOCTH >KUIKOCTH.

5. KoHcTpyupoBaHve apeomeTpa WIM KOHCTPYUPOBaHWE JIOAKU U
oripeziesieHue e€ rpy3onobEMHOCTU.

PafoTa 1 MOLIHOCTD. JHeprus.

MexaHnnueckasi pabota. MoII[HOCTb.

[TpocThie MexaHW3MbI: pbluar, 0JIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuo
paBHOBecusi pbluara. IIpviMeHeHHe TIpaBW/a paBHOBeCHsi pbluara K OJIOKY.
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«30/10TOe TIpaBWIO» MexaHUKU. Kosa(duiyeHT mose3Horo nelictBusi (manee —
KII/1) mpocTbix MexaHH3MOB. [IpocThie MeXaHWU3MbI B OBITY U TEXHUKE.

MexaHnuueckasi 3Heprusi. KuHeTMueckass UM TOTeHI[Ma/bHasi SHEPrHs.
[IpeBpalljeHrie OIHOTO BH/la MEXAaHUYECKOW SHEPTHUU B IPYTrOM. 3aKOH COXPaHEeHUs
SHEPIrvU B MeXaHUKe.

Hdemoncmpayuu.

1. IIpumepbl MPOCTBIX MEXaHU3MOB.

JlabopamopHble paGombl U ONbIMbI.

1. OmpegesieHvie paboOThI CU/IbI TPEHUSI NP PaBHOMEPHOM [IBIKEHWM Terla

10 TOPU30HTA/ILHOM MTOBEPXHOCTH.
2. WccnemoBaHue yc/I0BUM PaBHOBECHSI pbluara.
3. W3mepenue KII/l HaKTOHHOM MIOCKOCTH.

4. VI3yueHue 3aKOHa COXpPaHEHUs] MeXaHUUeCKOU SHEePIrUu.
8 KVIACC

Temn/ioBble AB/JI€HUSI.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TeOpUU CTPOeHUs
BelllecTBa. Macca U pasMepbl aTrOMOB U MosieKys. OTbITbI, MOLTBepsKIaroLiue
OCHOBHbIE M0JIOXKEHHUS MOJIEKYJIIPHOKUHETUUYECKOU TEOPUH.

Mojem TBEPAOro, >XUAKOTO M Ta3000pa3HOrO COCTOSIHUM BelllecTBa.
Kpucranmueckve u amop@Hbie Tesa. OObsicHEHUe CBOMCTB Tra3o0B, >KUJKOCTeN U
TBEDJBIX TeJl Ha OCHOBE TIOJIOKEHUU MOJEKY/ISIPHO-KUHETUUECKOM TeOpUH.
CmauviBaHMe U KanWuIsIpHbIe siBjieHus. TerioBoe pacllvpeHue U CKaTue.

Temniepatypa. CBs3b TeMmriepaTypbl CO CKOPOCTBIO TeIIOBOIO [BUKEHUS
yactul]. BHyTpeHHss 3Heprus. CrnocoObl H3MeHeHUSI BHYTPEHHeM >SHepruu:
Tervionepezgayda u CcoBeplIeHye paboThI. Buabl Tervionepesauu:
TeIIONPOBOAHOCTb, KOHBEKLMS, U3/IyUeHUe.

KonmuecTBO TeIrvioThl. YenbHasi TETIOEMKOCTb BeIrlecTBa. TeruioobMeH M
TETJIOBOe paBHOBecHe. YpaBHeHUe TerjioBoro ©OanaHca. IlnaBneHwe
OTBep/ieBaHHWe KPUCTA/VIMUeCKUX BelecTB. Y/elbHasd TeIuioTa IlJIaB/IeHUs.
[Tapoobpa3oBanne U KoHAeHcaiusi. Vcrmapenwe. KurieHue. YjenbHas TeruioTa
napooOpa3oBaHusi. 3aBHCUMOCTb TeMIlepaTypbl KHWIIEHUSI OT aTMOC(epHOTro
[\aBJIeHUS.

BraxxHocTh Bo3gyxa.

OHeprus TOIUIMBA. Y [ie/ibHasl TeryioTa CrOpaHus.

[TpunIUIEI paboThl TemoBbIXx gABurateneit KII/ TeroBoro ABuraTesis.
TenioBble ABUTaTe/N U 3all[UTa OKPY Karollel Cpe/ibl.

3aKOH COXpaHeHUsl U MpeBpall{eHUs1 SHePryvy B TeIIOBbIX TpoLieccax.

Hdemoncmpayuu.

1. HabmromeHne 6pOyHOBCKOTO JIBVKEHUSI.
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10.
11.
12.
13.

Habsoenue nuddysuu.

Habsto/ieHue siBjieHU CMauvBaHUSI U KalWJUISIPHBIX SIBJIEHU.
HabJtro/1eH1e TerIoBoro paciiupeHus TeJl.

Vi3meHeHVe fAaB/ieHUs Ta3a NpU W3MeHeHHWU 00BEMa M HarpeBaHUU WU
OXJTKIeHUU.

[TpaBusia u3MepeHUs TeMIlepaTyphl.

Bugbl Terionepesaum.

OxJyia>xjeHre TPy CoBepIlieHn: PaboThl.

HarpeBaHue npu coBepiiieHUH paboThl BHEIITHUMU CHUTAMH.
CpaBHeHMe TerI0EMKOCTel pa3/IMUHbIX BelleCTB.
Habmronenue KureHus.

Habtto/1eH1e MoCTOSTHCTBA TeMIIepaTyphl MPH TIaB/IeHUH.
Mo/ienu TeTIOBbIX ABUTATeel.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OTBITHI 110 00HAPY>KEHUIO JIEHCTBUS CHJT MOJIEKYJISIPHOTO TTPUTSDKEHUSL.
OnbIThI O BhIPAI[MBAHUIO KPUCTA/VIOB MIOBAPEHHOM COJIA WJIY caxapa.
OmnbITBl 10 HAGJTIO/IEHHIO TETIJIOBOIO PACIIMPEHHST Ta30B, >KUAKOCTEM U
TBEPJBbIX TeJl.

OmnpeeneHye faB/ieHus BO3Ayxa B 6a/uioHe IITIpULIa.

OnbIThI, AE€MOHCTPUPYHOIIME 3aBUCUMOCTb [JaB/eHUsI BO3[yXa OT €ro
00béMa 1 HarpeBaHMS W OXJIAXKIEHHS.

[TpoBepKa rurnoTe3bl TUHENHOW 3aBUCUMOCTH [JI/TUHBI CTOIOMKA YKUJKOCTH
B TEPMOMETPUUYECKOUN TPyOKe OT TeMIiepaTyphl.

HabGmofjeHre wu3MeHeHHSI BHYTpeHHeW OJHepruM Tejla B pe3yJbTaTe
TeryIonepesaun U paboThl BHEIITHUX CHJL.

VccnenoBaHue siBleHUs TeryiooOMeHa TP CMeIIMBAaHWM XOJIOAHOW U
ropsiuei BoJbl.

OrnipefienieHe  KOMMYeCTBAa  TEIUIOTHI, [IOJYUYEHHOTO BOJOW  MpU
TeTJI000MeHe C HarpeThIM MeTa/ITMUeCKUM LIUIH/IPOM.

OrnipefienieHue ye/ibHOU TeMIOEMKOCTH BellleCTBa.

WccnenoBanue npoliecca UCrapeHusl.

OrnpefienieHe OTHOCUTETBHOM BIAXKHOCTH BO3/IyXa.

OrnpesiesieHre yZieTbHOW TEMJIOThI IVIAaB/I€HUS b/a.

JJIeKTpHUYeCKHe U MarHUTHbIE IBJICHUS.

OnekTpusauys Tea. [IBa poja 3/1eKTpUYecKux 3apsfoB. BsanmogeiicTBre
3apsbKeHHbIX Tea. 3akoH KysioHa (3aBUCUMMOCTB  CWJIBI  B3aUMO/J€HUCTBUS
3apsPKEHHBIX TeJT OT BeJTMYUHBI 3apPsiZJOB U PACCTOSTHUS MEXAY Te/laMu).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUuecKoro Tiojid. [IpuHimn
Cynepro3uLIUU 3/IeKTPUUECKHUX T10J/ied (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTprueckux 3apsoB. DJeMeHTapHbIM 3/1eKTPUYeCKUM 3apsif.
Ctpoenne aroma. IIpOBOAHMKU W  AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
3JIeKTPUYECKOro 3apsifa.

ONeKTpUUeCKUA TOK. YCJIOBUS CYL[eCTBOBAHUS 3/€KTPUUECKOrO TOKa.
VIcTOUHUMKM TIOCTOSSHHOTO TOKa. JlelCTBUSI 3/IeKTPUUECKOr0o ToKa (TeryioBoe,
XUMUYECKOe, MarHUTHOE). DeKTPUUECKUM TOK B )KUIKOCTSAX Y ra3ax.

OnekTpuueckass Uenb. Cuia TOKa.  JJIeKTPUUYECKOe  HarlpshKeHue.
CorpoTuB/ieHre MPOBOJHUKA. YZieJlbHOe COMNPOTHB/IeHUe BelljecTBa. 3aKOH OMa
Ang yuactka pend. IlocnepoBatenibHoe W mapasule/lbHOe — COeJUHEHHe
TIPOBO/JHUKOB.

PaboTa W MOIHOCTh 3JIEKTPUUECKOrO0 TOKa. 3akoH [Dxoyss—JleHia.
OneKkTprUUecKue 1ery U TToTpedbuTey 31eKTprueckon sHeprun B 6biTy. KopoTkoe
3aMbIKaHUe.

[TocTossHHBIE ~ MarHUATHL.  B3auMopelcTBHMe  TMOCTOSHHBIX ~ MarHUTOB.
MaruauTHoe 1osie. MarHuTHoe 11oJie 3eMJId U ero 3HaueHue [j1sl )KU3HU Ha 3emiie.
OmnbeiT  Opcrega. MarHuTHoe T1I0jie  3JIeKTpAUeCKOro Toka. IlprmeHeHue
3JIEKTPOMAarHUTOB B TeXHHUKe. [leliCTBYe MarHUTHOTO T0JIS1 Ha TIPOBOJHUK C TOKOM.
OneKTpoJBUraTe/lb TMOCTOSHHOIO TOKa. Vcrosib3oBaHWe 3/1eKTpOoJBUrareseii B
TeXHUYECKUX YCTPOMCTBAX Y Ha TPaHCIIOPTe.

OmnbiTel @apajes. SBneHve 37eKTPOMarHuTHOM MHAYKUWU. [IpaBuno Jlenua.
OeKTporeHepaTop. Crioco6ml T0JIyYeHus 371eKTPUYECKOU SHEepI'uu.
ONeKTPOCTAaHLIMM Ha BO30OHOB/IsIEMbIX HCTOUHWKAX SHEPTUU.

demoncmpayuu.

DJIeKTpU3alys TeJl.
[Ba pozna 3/1eKTpUYEeCKUX 3apsifioB U B3aUMOZENCTBYE 3apPSDKEeHHBIX TeJl.
Y CTpPOUCTBO U ieNCTBYE 3/1IeKTPOCKOTa.
OJIeKTpOCTaThUeCKast MHAYKLMS.
3aKOH COXpaHeHUsI 3JIEKTPUUeCKUX 3apsi/iOB.
IIpoBOAHUKY U AU3IEKTPUKU.
MogenvpoBaHue CU/IOBBIX TMHUM 3JIEKTPAUYECKOTO TOJIS.
VcTOUHMKH MTOCTOSIHHOTO TOKa.
[encTBUs 31€KTPUUYECKOT0 TOKa.
. DNEeKTPUYECKUM TOK B JKUJKOCTH.
. 'a30BbIi pa3psz,.
. I3mepeHue Cu/ibl TOKa amIiepMeTpoOM.
. I3amepeHue 3/1eKTpUUeCKOro HarpsKeHUst BOJIbTMETPOM.
. Peoctat u marasvH CONpOTUB/IEHUN.
. B3auMogieiicTBre TOCTOSIHHBIX MarHUTOB.
. MogenupoBaHrie HEBO3MOKHOCTU pas/ie/ieHusI T0JIF0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MojenvpoBaHre MarHUTHBIX T10/1eH TTOCTOSTHHBIX MarHUTOB.

OneIT OpcTea.

MarHuTtHoe 110Jie TOKa. DJIeKTPOMarHuT.

[elcTBYE MarHUTHOTO I10JI1 HAa TPOBOJHUK C TOKOM.

DJIeKTPOIBUraTe/ b IIOCTOSHHOI'O TOKaA.

WccnenoBaHue siBjieHUs 3/1eKTPOMarHUTHOW UHAYKIUU.

OmnbiTe! Dapages.

3aBUCMMOCTb HarpaB/ieHUs] WHAYKIMOHHOTO TOKA OT YC/IOBUK €ro
BO3HHMKHOBEHMSI.

DJIeKTpOreHepaTop MOCTOSAHHOIO TOKa.

JlaGopamopHble pabombl U ONbIMbL.

1.

A

10.
11.

12.

13.

14.

15.

16.

OnpITel IO HAOMIOZEHWIO 3MeKTpU3allud  Tejl HWHAYKIWeW U IIpH
COTIPUKOCHOBEHUH.

WccnemoBanve [eMCTBUS 3MEKTPUUECKOTO TIO/II HA TIPOBOJHUKU U
JI2JIEKTPUKH.

CO6opKa ¥ MpoBepKa pabOoThI 3/IeKTPUUECKOM IeITH IOCTOSTHHOTO TOKaA.
Vi3mepeHue U pery/ivpoBaHUe CUIbl TOKA.

Vi3mepeHue U peryJMpoBaHNe HarpsDKeHHsl.

ViccnemoBanvie 3aBUCHMMOCTH CHU/IBI TOKA, WJYILETO uepe3 pe3nCTop, OT
COTIPOTHBJIEHUS Pe3UCTOPA U HaMpsKeHWsT Ha pe3rcTope.

OTBITHI, ZeMOHCTPHUPYIOIIITe 3aBUCUMOCTb 3JIEKTPUYECKOT'O
COTIDOTHBJ/IEHUS] TIPOBOJHUKA OT €ro [JIMHbBI, TIJIOIIAJ TIOTIePeYHOro
ceueHHsI U MaTepHaJia.

[TpoBepka TMpaBu/Ia CJIOKEHUs HAMpsHKeHWM TIpYA  T10C/Ie[0BaTe/TbHOM
COeJMHeHUU JIBYX Pe3HCTOPOB.

[TpoBepka TmpaBwia /s CWIbl TOKAa IPH Iapa/ie/lbHOM COeAMHEeHUU
Pe3UCTOPOB.

Onpeenexrie paboThI 3/IEKTPUUECKOTO TOKA, UAYIIIETO uepe3 pe3ucTop.
OmpezieieHe MOIIHOCTH  3/IEKTPUUECKOTO TOKa, BbIEIsIeMOM Ha
pe3ucTope.

ViccnenoBaHye 3aBUCUMOCTH CHJIBI TOKA, WAYIIIETO Yepe3 JaMITOUKy, OT
HarpspKeHUs Ha Hewu.

Onpepenenue KII/] HarpeBaTesis.

VccnemoBaHre MarHUTHOT'O B3aUMO/I€HCTBUSI TTIOCTOSTHHBIX MarHUTOB.
V3yyeHre MarHATHOTO TIOJII  TIOCTOSSHHBIX ~MarHUTOB TIPH  UX
00BbeIMHEeHUH U pa3/ie/IeHIH.

ViccnenoBaHue JeiCTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPeJIKY.



17. ONBITBI, [I€MOHCTPUPYIOLIWE 3aBUCUMOCTb CHWIbl B3aUMOZENCTBUS
KaTyLIKM C TOKOM W MarHura OT CW/bl TOKa W HarpaB/ieHUs TOKa B
KaTyllKe.

18. I3yueHue [eiCTBUSI MarHUTHOTO TOJIS1 Ha TIPOBOJAHUK C TOKOM.

19. KoHCTpyHrpoBaHUe 1 n3yueHre paboThl 3/1IeKTPOBUTaTeIs.

20. I3amepenue KI1/I asmeKTpogBUraTe/ibHOM yCTaHOBKHU.

21. OmBITBI MO WCC/AEJOBAHUIO SIBJIEHUS 3JIEKTPOMarHUTHOM WHAYKIUU:
WCC/leJOBaHe W3MEHEHWM 3HaueHWs] W HamnpaBIeHus WHAYKLIWOHHOIO
TOKa.

9 KJ/IACC

MexanuuecKkue siB/IeHUS.

Mexanuueckoe [BuwkeHue. MarepuanbHagd Touka. CucremMa OTCYéTa.
OTHOCHUTE/ILHOCTh MeXaHWUYeCKOoro JBWKeHusl. PaBHOMepHOe MNpsSMOJIMHENHOe
ABrKeHve. HepaBHOMepHOe MpsIMONMHeNHOe ABWKeHWe. CpelHss U MIHOBEeHHast
CKOPOCTb TeJia [IPU HepaBHOMEPHOM [IBUKeHUU.

YckopeHue. PaBHOyCKOpeHHOe TIpsiMOjiMHeliHoe JBwkeHue. CBobozHoe
nageHue. OnbIThl ['anues.

PaBHOMepHOe [BIKeHHe T0 OKpY)KHOCTH. [lepuiog, u uacTtoTa obpaiiieHusl.
JIuHelHas ¥ yrioBast CKOPOCTH. LleHTpocTpemuTeIbHOE yCKOPeHHe.

[TepBniii 3akoH HetoToHa. BTopoi 3akoH HetoToHa. Tpetuii 3akoH HeroToHa.
[IpyHLIUII CyTIepIIO3ULIUY CUJL.

Cwua yripyrocty. 3akoH I'yka. Cujia TpeHus: Cujia TpeHUs! CKOJIb)KeHUs, Cuja
TpeHus [0KOs, pyrue BUAbl TPeHUS.

Cuna TSDKeCTM W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
najeHvs. [IBwkeHue ruiaHer BOKpYr ConHua. IlepBas KocMmuueckass CKOpOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecHe MaTepyabHOM TOUKW. AOCOJIIOTHO TBEpAOe Teno. PaBHOBecue
TBEPZOro Tesia C 3aKperyIEHHOU OChI0 BpalleHHst. MomeHT cuiibl. LIeHTp TshkecTH.

Nmnysnsc Tena. Mi3aMeHeHre yMIty/ibca. VIMIy/ibC CUJbl. 3aKOH COXpaHeHUs
VMITy/ibCca. PeakTBHOe [BUKeHUe.

Mexanuueckasi pabota W MoOLJHOCTb. PaboTa cun Ts)KeCTH, yMIpyrocTy,
TpeHusi. CBsi3b 3Hepruu U paboThl. [ToTeHIMaNbHasi SHEPrysl Tesla, TIOJHATOTO Haf
MOBEPXHOCTHIO 3eM/H. [loTeHManbHas S5Hepryst CKaTou Npy>xuHbl. KnHeTnueckas
sHeprus. Teopema O KMHeTUYECKOM 3Hepruu. 3aKOH COXpPaHeHHsI MeXaHW4eCKOU
SHepruu.

Hdemoncmpayuu.

1. HabsrogeHrie MexaHUUeCKOTO JBV)KEHUS Tejla OTHOCUTE/IbHO Pa3HbIX Tej

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUe TyTell W TpaeKTOpPHI [ABWKEHHsS OAHOTO U TOTO >Ke Tesa
OTHOCUTE/IbHO pa3HbIX TeJl OTCYETa.

N3mepeHre CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO JBU)KEHMUS.
WccnenoBanre Npru3HAKOB PABHOYCKOPEHHOTO [IBU)KEHUSI.

Habmtopenue ABM>KeHMs TeJla 110 OKPY>KHOCTH.

HabntopeHne MexaHWUUeCKHUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEME OTCUéTa
«Tenexxka» mnpu e€ paBHOMEPDHOM W YCKOPEHHOM [IBW)KEHUU
OTHOCUTEBHO KaOMHeTa (PU3UKH.

3aBMCHMOCTb YCKOpDEHHUs Tejla OT MacChl Tejla U JIeHMCTBYIOIIlell Ha Hero
CHUJIBI.

HabJtio/1eHre paBeHCTBA CHUJT TIPU B3aUMO/IeHCTBUH TeJl.

W3meHeHMe Beca Tesia TPy YCKOPEHHOM JBHKEHUH.

[Tepemaua uMIty/ibca MpU B3aMO/IEVMCTBUY TeJl.

[TpeobGpa3oBaHust SHEPTUM TTPH B3aUMO/IeICTBUM TeJl.

CoxpaHeHre UMIYJIbCa MPU HEYTIPYTOM B3aUMO/IECTBUU.

CoxpaHeHHe UMITyJIbCa TIPA aOCOTFOTHO YIIPYTOM B3aUMO/IeHiCTBHUH.
HabntozeHne peakTUBHOTO ABM>KEHHS.

CoxpaHeHHe MeXaHUUeCKO# SHepruu Mpu CBOOOIHOM Ta/ieHUH.
CoxpaHeHre MeXaHUUeCKOM SHepPIruu TMpu ABWKEeHUU TeJla Mo/ JelCTBUeM
TIPY>KUHBI.

JlaGopamopHtble pabombl U ONbIMbL.

1.

KoHcTpyupoBaHue TpakTa Jjisi pa3roHa U JajbHellllero paBHOMEPHOTO
NBIDKEHUS IIapUKa WUIH TeeXKH.

OmnpezeneHre cpefHell CKOPOCTU CKOJIb)KeHUss Opycka WM JIBWKeHUS
1apyKa M0 HaKJIOHHOM MJIOCKOCTH.

OnpefeneHre ycKOpeHUsi Tejla TIPU PaBHOYCKODEHHOM JIBW)KEHHH TI0
HAKJIOHHOU TIJIOCKOCTH.

WccnenoBaHue 3aBUCMMOCTM TMYyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
IBIOKeHUU 6e3 HauabHOW CKOPOCTH.

[TpoBepka TruUMOTe3bl: €C/JU TIPU PaBHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/JIbHOM CKOPOCTU IIyTH OTHOCATCS KaK psifi HEUETHBIX uuces, TO
COOTBETCTBYIOIIIMiE TIPOMEXKYTKU BPEMeHU OZIUHAKOBHI.

VccnenoBaHvie 3aBUCUMOCTHA CHJIbI  TPEHUs] CKOJIbXKEHUSI OT  CHJIbI
HOpPMaJIbHOT'O /IaBJ/IeHUsI.

Ornpegenenue Ko3PduiirieHTa TPeHUsT CKOJIb)KEHUSI.

OrnpeienieHure KECTKOCTU MPYKUHBI.

OnpegeneHvie paboThl CU/bI TPEHUSI TIPM PaBHOMEPHOM [IBWKEHWM Teja
T10 TOPU30HTA/ILHOM MMOBEPXHOCTH.



10. Onipefiesienie  pabOThl CWIbI  YIIPYTOCTA TP TIOABbEMe TIpy3a C
WCII0/Tb30BaHNEM HeMO/BMXXHOTO U MIOJBUXKHOTO O/I0KOB.
11. I3yueHune 3aKOHa COXpaHEHUsT IHEPTUH.
MexaHu4yecKue Kojie0aHus ¥ BOJTHBI.

KonebaTenbHoe aABwKeHre. OCHOBHbIE XapaKTePUCTUKK KoyieOaHMI: TIepro/,
YyacToTa, aMIUIMTyla. MaTteMaTuueCcKuil U NPY>KUHHbIA MasTHUKU. [IpeBpaiijeHue
9HEepPIrUH IpH KojiebaTelbHOM JBH>KEHUH.

3atyxatoijie  KonebaHus. — BwiHyxgeHHble — KosmebOanusi.  Pe3oHaHc.
Mexannueckue BonHbL. (CBOMCTBA MeXaHWYeCKUX BOJH. IIpomonbHele U
rorepeyHble  BOJHBL. [IMHA BOMHBI WM CKOPOCTb €€ pachpoCTpaHeHWs.
MexaHnuecKre BOJTHbI B TBEPJOM Tejle, CeCMUUYeCKHe BOTHBI.

3ByK. ['pOoMKOCTh 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. VH(Ppa3ByK u
ybTPa3ByK.

demoncmpayuu.

1. Habmrogenve Kosie0aHWM Tesl TIOA JIEHCTBHEM CHJIbI TSDKECTH WU CUJIBI
yIPYTOCTH.

HabstoieHme KosilebaHuii Tpy3a Ha HUTH M Ha TIPYKUHE.
HabntozeHne BLIHYKIeHHBIX KoebaHU U pe30HaHca.
PacnpocTpaneHue Npo/j0/IbHBIX Y TIONEPEYHBIX BOJIH (Ha MOZE/N).
Habmto/jeHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYeCKUM pe30HaHC.
JIa6opamoprle pabombl u onbIMbL.
1. OmpegeneHve YacTOTBI W Tepuoja KojebaHW MaTeMaTH4ecKoro
MasTHUKA.

2. OripefiesieHKe YaCTOThI U TIepro/ia KoebaHuii MPY>KUHHOTO MasiTHUKA.

3. WccnenoBanue 3aBUCUMOCTH Tepuo/ia KojiebaHUi To/[BeIlIeHHOT0 K HUTU

rpy3a OT J/IMHbI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH Tiepro/ia KoyieOaHW MPY>KUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IlpoBepka He3aBUCHMMOCTU Tiepuofia KosebaHUil rpy3a, MOJBEIIeHHOTO K
HUTH, OT MacChl Ipy3a.
6. ONBITbI, [1eMOHCTPUDYIOI[ME  3aBUCHMOCTh Tepuoja  KojebaHui
TIPY>KWUHHOTO MasiTHUKA OT MacChl rpy3a U >KECTKOCTHU TMPY’>KUHBI.
7. V3MepeHue yCKopeHUsi CBOOOJHOTO TMafieHusl.
JJIeKTPOMarHMTHOE 10J/1e U 3/IEKTPOMarHuTHbIe BOJIHBI.

ONeKTPOMarHuTHOe  MoJie.  DJIeKTPOMarHuTHble  BOHBL.  CBOMCTBa
3/IeKTpOMarHuTHeIX BO/H. Illkana 3/1eKTpoMarHUTHBIX BOJH. Vcmosb30BaHUe
3/1eKTPOMarHUTHBIX BOJIH [ijIs COTOBOU CBSI3H.
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OneKTpoMarHuTHas rpupoga cBera. CKOpoCTb cBeTa. BosHOBBIE CBOMCTBA
cBeTa.

demoncmpayuu.

1. CBOMCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. M3yueHue CBOWCTB 3/1€KTPOMarHUTHBIX BOJIH C TIOMOIIbIO MOOHIBHOTO

TenedoHa.
CBeToOBBI€ SAIB/ICHUS.

JlyueBass ~ Mogenb  cBeTa. McTouHuku  cBeta.  [IpsMoJsivHelHOe
pacripoctpaHeHue cBeta. 3atMeHus1 CosiHLa U JIyHel. OTpakeHue cBeta. [Inockoe
3epKasio. 3aKOH OTpakeHus CBeTa.

IIpesiomsieHne cBeta. 3akoH mpesomyeHus cBeTa. [loHoe BHyTpeHHee
OoTpakeHWe cBeTa. Vcrosb3oBaHWe TIOJIHOTO BHYTPEHHero OTpakeHWs B
ONTUYECKUX CBETOBO/IAX.

Jlunza. Xop nyueit B JmH3e. OnTuyeckas cucteMa oToarapara,
MHUKDOCKOINa M Tejeckomna. ['yla3 kak onTuyeckas cucrema. ban3opykocTe #
[la/TbHO30PKOCTb.

Pa3nokenne 6Genoro cBeta B crekrp. OmbiTel HbioToHa. CriokeHue
CTMeKTPa/IbHBIX 1[BeTOB. /lrcniepcusi cBera.

demoncmpayuu.

[IpsiMmosivHeliHOe pacipoCTpPaHeHUe CBeTa.

OTpakeHue cBeTa.

[Tosyuenrie n306pa>keHni B TIZIOCKOM, BOTHYTOM M BBITTYK/IOM 3epKarax.

IIpesniomsienue cBeta.

OnTuyeckuii CBeTOBO/I.

Xop nyued B cobuparolie uH3e.

Xog nyuel B pacCerBarolLlen JIMH3e.

[TonyueHre n306pa>keHU C TTIOMOIIIBIO JIUH3.

[TpuHLMN AelcTBUA PoToarmnapaTa, MUKPOCKOIIA U TejlecKora.

10. Mogerb r1asa.

11. Pa3noykeHue 6Gesioro cBeTta B CTIEKT.

12. [TonyueHue Gesoro cBeTa Mpy CJIOXKEHWW CBeTa pPa3HbIX 1IBETOB.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHve 3aBUCUMOCTH yrjla OTPaKeHUsl CBETOBOTrO Jiyya OT yrJa
TraJieHus.

2. V3yueHue xapakTepuCTUK M300pa’keHHsI TIpe/]MeTa B TJIOCKOM 3epKaiie.

3. WccnemoBaHyve 3aBUCHMOCTU yIJia TPeIOMJIEHUsI CBeTOBOIO Jiyya OT yrJjia
TraJieHys Ha TPaHulLle «BO3JyX—CTeKJI0».
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4. TlonyyeHue n306pakeHU C TIOMOIIbIO COOMparoILel JIUH3bI.
Omnpesiesienyie (hOKyCHOTO PACCTOSIHUSI U ONTHUECKOM CHJIbI cobOrparolieit
JIVH3BI.

OTBITHI 110 pa3/io’KeHHI0 0esIoro CBeTa B CIIEKTP.
7. OMBITHI TI0O BOCIIPUSITHIO 1[BeTa TpeJMEeTOB TPU WX HaO/MIofleHnd uepe3
1|BETOBbIe (PU/IBTPBI.
KBaHTOBBIEe sIB/ICHMS.

OmneiThl Pe3epdopja v maHeTapHasi MOZie/ib aToMa. Mojenb atoma bopa.
WcnyckaHue v nornonjeHre cBeta atToMoM. KBaHThbI. JIMHen4yarTbie CIIeKTpPhI.

PagnoakTHBHOCTh. Ajib(a, 6eTa- ¥ ramma-uznyudeHusi. CTpoeHHe aTOMHOTO
anapa. Hyk/loHHass Mofenb aroMHOro szapa. M3ortombl.  PaanoakTUBHBIE
ripeBpaiteHus. [leproy mmonypacraza aTOMHBIX si7iep.

AnepHble peakiuu. 3aKOHBI COXPaHEHUsI 3apsSfOBOr0 U MacCCOBOTO YMCE.
OHeprus CBs3u aTOMHbIX sAaep. CBs3b MacChl U SHepruu. Peakiuu cvHTe3a U
nenenud sagep. Mcrounuku sHeprun CosHLA U 3BE31.

AnepHasi SHepreTvka. [lelCTBUSI DPAJMOAKTHMBHBIX M3/IyUYeHUM Ha >KUBBIE
OpraHu3MBl.

Hdemoncmpayuu.

1. CIreKTpsbl U3/1yUeHUs U MOTJIOLeHNS.

2. CnexTpbl pa3/IMYHbIX ra30B.

3. Cnexrp Bozmopo/ja.

4. HabsoeHre TpeKOB B Kamepe BuibcoHa.

5. Pabora cuéTurKa HOHU3UPYIOIINX U3TyUeHHUH.

6. Perucrparjyis usjiyyeHus MpUPOJHbIX MUHEPaioB U MPOAYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. HabGmrozeHue CIIOMIHBIX U TMHENUaThIX CIIEKTPOB U3TyUYeHHUs .

2. WccnenoBaHve TPeKOB: W3MeEpeHHWe 3HEepPruyd 4acCTHULbl 110 TOPMO3HOMY

nyTu (1o ¢potorpadusim).

3. V3mMepeHue paJyi0akTHUBHOIO (POHa.

IToBTOPHUTE/THEHO-000010AIOII[HIT MOY/Tb.

[ToBTOpUTE/TLHO-00001IAOIIHH MO/TY/Ib TIpeIHAa3HAUeH /11 CUCTeMaTH3alun
u  0000meHWss TIpeIMETHOIO  COZEp)KaHUS U OIbITa  JIeITe/IbHOCTH,
NIpUOOpPeTEHHOTO TIPYU MU3yUeHUH BCero Kypca (U3MKH, a TakKe /s TIOATOTOBKU K
OCHOBHOMY TOCYy/lapCTBEHHOMY 3K3aMeHy Mo u3uke s 00ydaroimmxcs,
BBIOPABIIIMX 3TOT YUeOHBINM MpeiMeT.

[Ipy u3yueHUM JaHHOTO MOAYJIA Peaau3yrTCd U CUCTeMaTU3UPYHOTCS BUJbI
JesiTeJIbHOCTA, Ha OCHOBe KOTOPBIX 0OecrieurBaeTCs AOCTW)KeHHe TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIaHMPYeMbIX  pe3y/lbTaToB  00yuyeHus, ¢opMuUpyeTcs
eCTeCTBeHHOHayyHasi FPaMOTHOCTb: OCBOEHWE Hay4HbIX MeTOJ0B UCC/e[0BaHUs



SIBJIEHUN TIPUPOJbI U TEXHWKH, OBJIaJIeHHe YMEHHSMU OOBSICHATH (hU3NUecKue
SBJIeHUs], TIDUMEHSIl TIOJlyueHHble 3HaHWs, pellaTh 3aZlaud, B TOM UHCJIe
KaueCTBeHHbIE U 3KCTIepUMeHTa/IbHBIE,

[TpUHIMITAANMBHO [eATebHOCTHBIA XapaKTep JaHHOTO pa3fiesia pean3yeTcs
3a Cuér TOro, 4ro oOyuaroIuMecss BBITIOJHSIOT 3a/laHUs, B KOTOPBIX UM
Tipe/ljlaraeTcs:

Ha OCHOBe TIOJIyUeHHBIX 3HAaHWM paclo3HaBaTb W HAy4YHO OOBSICHATH
bu3nuecKre siBJIeHUs B OKPY KatoIled MPUpPo/ie 1 TTIOBCeIHeBHOM »KMU3HU;

WCII0/Tb30BaTh HayuHble METO/[bI MCC/IeJOBAaHUs (PU3UUECKUX SIBJIEHHH, B TOM
qucie 11 TIPOBEPKU TUITOTe3 U TI0yUeHUsI TeEOPeTUUeCKUX BhIBO/IOB,;

OO0BSICHATh HAayUHBbIE OCHOBBLI HanboJiee BaXKHBIX [JOCTWKEHHH COBPEMEHHBIX
TeXHOJIOTUM, HallpUMep, TPaKTUUeCKOTO MCTI0Ib30BaHUS PA3/TUUHBIX MCTOUYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MpeBpAIlleHUsI U COXPAHEHHUs] BCeX W3BECTHBIX BH/IOB
SHEPTHUH.

Kakmas ©3 TemM [JaHHOTO MOJYJisi BK/IIOYaeT JKCIepUMeHTabHOe
ucciefioBaHre obobiaroiero xapakrepa. Mofy/b 3aBepiliaeTcsi MpoBefieHreM
JVarHOCTUUEeCKOM U OI[eHOUHOM paboThl 3a KypC OCHOBHOTO 0011iero o6pa3oBaHusl.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

W3yuenue (py3MKU Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHusl HarlpaB/IeHO

Ha JIOCTW)KeHUe JIMYHOCTHBIX, MeTarpeJMeTHbIX U MpeMeTHbIX 00pa30BaTeTbHbIX

pe3yJ/bTaToB.

B pe3ysibTare n3yuenusi UMK Ha YPOBHE OCHOBHOTO 0011ero o6pa3oBaHUs

y obyuaroierocsi 6yayT copMUpOBaHbl Caeyolye JAYHOCTHbIE pe3y/bTaThl B

4yacTu:

e 1) maTpUOTHNUYECKOr0 BOCTIMTAHUSA:

e - [POSIBJIEHME MHTepeca K UCTOPUU U COBPEeMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

* - LIGHHOCTHOE OTHOIIIEHHE K JOCTVKEHUSIM POCCUMCKUX YUYEHBIX-(HU3UKOB;

e 2) rpa)kJaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY YUaCTHIO B 00CY>K/[eHUU OOII[eCTBEHHO 3HAUMMBIX U
3TUYeCKUX Mpo0sieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMeHeHUeM JIO0CTIKeHUN
(U3UKY;

e - OCO3HaHHE Ba)KHOCTHU MOPATbHO-3TUYECKUX TPUHLMIIOB B JeSTeIbHOCTH
YU€HOr0;

e 3) 3CTeTUYeCKOro BOCIUTAHMSA:

e - BOCHPUATHE 3CTETUUECKUX KayecTB (DU3MUYECKOW HayKu: eé rapMOHWYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) IeHHOCTH HayYHOIr'0 NT0O3HAHMS:

* - OCO3HaHWe LIEHHOCTU (U3MYECKOW HayKd KaK MOIIHOTO HHCTPYMEHTa
MO3HaHWs MUpa, OCHOBBI Pa3BUTHSI TEXHOJIOTUW, Ba’KHEWIEH COCTaBJISIOLIEN
KYJbTYDbI;

e - pa3BUTHe Hay4yHOU Ji0003HATeNbHOCTH, MHTepeca K HCCe[oBaTelbCKON
[esITeIbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/I0POBbSI M  3MOIL[MOHA/ILHOI0
O1aromostyuusi:

e - O0OCO3HaHWe LleHHOCTH Oe3oracHoro obpasa >KU3HU B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TMpaBwi 0e30mMacHOro ToBeJieHHsT Ha
TPAHCIIOpTe, Ha J0porax, C 3/JeKTPUUeCKUM M TerIoBbIM 000py/0BaHUEM B
JIOMAIIIHUX yCJIOBUSAX;

e - c(hoOpMHpPOBAaHHOCTb HaBblKa peduieKCUM, TpU3HaHUWEe CBOEro IpaBa Ha
OLIMOKY U TaKOTO JKe MpaBa y Pyroro ueaoBeka;

e 6) TPy 0BOr0 BOCIMTAHMSA:

e - AaKTMBHOE yuaCTHMe B pelleHWM NpPaKTHYeCKUx 3a7ady (B paMKax CeMbH,
oOpa3oBaTe/lbHOM  OpraHuM3al[id, TOpoZia, Kpas) TEeXHOJOTUUeCKOH M



collManbHOM HampaB/ieHHOCTH, TpPeOYIoLUX B TOM uucae U (U3NUeCKUX
3HAHUMY;

e - WHTepecC K MpakKTUYeCKOMY U3y4eHUI0 Tpodeccuii, CBSI3aHHbIX C (DU3UKOM;

e 7) 3K0/I0rHYeCcKOro BOCIUTAHUSA:

e - OpHeHTalUs Ha TIpUMeHeHHe (U3NUYECKUX 3HAHUW i pellleHus 3aZiau B
0o07acTh OKpYy’Karolllell cpejibl, TJIAaHUPOBAaHUSI TIOCTYIIKOB U OLEHKA HUX
BO3MOKHBIX TIOC/Ie/ICTBUM [I/Is1 OKPYKatolileld cpe/ibl;

e - 0OCO3HaHHWe T/I00aJBFHOTO0 XapaKTepa JKOJIOTMUeCKHUX TpPo0eM W IyTed uX

pelleHys;

o 8) ajganTanuu K M3MEHSIIOUIUMCA YC/JOBHSM COIMA/IbHOM U NPHUPOAHOU
cpeapbl:

e - TIOTPeOHOCTH BO B3aUMOJEHCTBHUM TPU BBINOJHEHUN WCC/IeOBAHUN U
MPOEKTOB (DU3MUYECKOM HAIlPaBJIeHHOCTH, OTKPBLITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBbIIIEHWE YPOBHSA CBOEW KOMIIETEHTHOCTH uepe3 IIPaKTUUYECKYIO
JesITeTbHOCTb;

e - 1OTpeb6HOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM urc/e ¢GopMy/IHpPOBaTh
Wzieu, TIOHSITUSI, TUTIOTe3bl 0 (U3NUeCKUX 00beKTax U SIB/IeHUSIX;

e - 0Co3HaHHe JedHUIUTOB COOCTBEHHBIX 3HAHWM W KOMITeTEHTHOCTeH B 006/1acTH
bu3uKY;

e - TUIAHMPOBAaHWE CBOETO pa3BUTHUS B TPHUOOPETeHHH HOBBIX (PU3NUECKUX
3HAHUMY;

e - CTPeM/IeHHe aHa/IM3UPOBaTh U BBISIB/ISATH B3aUMOCBSI3M TTPUPO/IbI, 00ITIeCTBa U
9KOHOMMKH, B TOM UKCJIe C UCTI0Ib30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIleHKA CBOUX /IeWCTBUM C Y4YETOM BJIMSHHUS Ha OKPY’Kalol[ylo Cpefy,
BO3MO>KHBIX I7100a/TbHBIX TIOCTIe/ICTBUN.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ynbraTe OCBOEHUS MporpaMMbl 1O (DHM3MKe Ha YPOBHE OCHOBHOTO
ob1rero o6pa3oBaHust y o0yuaromierocsi 0yayT copMrpoBaHbl MeTanpesMeTHbIe
pe3y/IbTaThl, BK/IIOUAIOII[He [I03HaBaTe/IbHbIe YHUBEpCalbHbIE YUueOHbIe 1eHCTBYS,
KOMMYHUKaTUBHbIE ~ YHWBEpCajbHble  yuyeOHble  /IeHCTBHUS,  pery/sTHBHBIE
yHUBepca/bHble yuebHbIe eHCTBUS.

ITo3HaBaTe/bHBbIE YHUBepPCA/IbHbIE y‘-lEﬁH]:Ie }Z[QﬁCTBPIH

Bba3oBbie jioruueckKue eficTBUSA:
e BBIB/ATL U XapaKTepPU30BaThb CYI[eCTBEHHbIe TPHU3HAKK OOBEKTOB
(sB/1IEHU);



yCTaHaB/IMBaTh CYI[eCTBEHHBIM TPU3HAK KaacCU(MUKAI[UH, OCHOBAHUS JIJIs
0000111eHYsT ¥ CpaBHEHHUSI;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B PACCMaTPUBAeMbIX (haKTax,
JAHHBIX 1 HAOJIIO/IeHUSIX, OTHOCSIIMXCSA K (DU3NUeCKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUMHHO-C/IEICTBEHHbIE CBSI3W TIPU W3YUeHUM (U3NUECKUX
SIBJIEHUW U TPOLIeCCOB, /le/laTh BLIBOZBI C UCTIOh30BAHUEM /1eYKTUBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOU€HWH, BBIIBUraTh TMIIOTE3bI O B3aMOCBSI3SIX
(bU3HMUeCKUX BeJIMUMH;

CaMOCTOSITeJTbHO BBIOMpATh CIOCO0 perieHUsT yueOHOM (H3MUeCKon
3alauM (CpaBHEHHWEe HEeCKOJIbKUX BapHUaHTOB pellleHus, BbIOOpP HauboJiee
TIOIXO/SIIIEr0 C YUETOM CaMOCTOSITETbHO BbIIe/IeHHBIX KPUTEPHEB).

Ba3oBble HCC/Iei0BaTe/IbCKHeE JeHCTBHS:

WCII0J/1b30BaTh BOMPOCHI KaK UCC/Ie[j0BaTe/IbCKUI MHCTPYMEHT TT03HaHWS;
TIPOBO/JUTH 10 CAMOCTOSITE/IbHO COCTaBJIEHHOMY IUIaHY OITBbIT, HEC/IOXKHBIN
¢du3nueckuil IKCIIepUMEHT, HebOoJbIlloe UCCejoBaHie  (PU3NUECKOro
sIBJIEHUS;

OLleHUBaTb HAa TIPUMEHUMMOCTb U  JOCTOBEPHOCTH  WH(OpPMALIHUIO,
TIOJIYYEHHYIO B XO/Ie UCCJIe[JOBaHUS WU SKCIIEPUMEHTa;

CaMOCTOSITe/ILHO (hOPMYIMPOBATh 0000IIEHNsS U BBIBO/IBI TI0 pe3y/bTaTam
TIPOBeIEHHOT0 Hab/I0/IeHus, OTIbITa, UCCIIeJOBaHUS;

MPOTHO3MPOBAaTh  BO3MOXKHOEe  JajibHelilliee  pa3BUTHE  (U3UUECKUX
TIPOLIECCOB, a TaK)Ke BbIBUraTh MPeATooKeHus: 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

Pa6oTa ¢ nuHdopmanmeii:

TIPUMEHSTb pa3/IMuHble MeTO/bl, MHCTPYMEHThI U 3arpOoChl TIPU TOMCKe U
orbope WHMbOPMAlMM WA [JaHHBIX C YUETOM TIpeJIOKeHHOW yueOHOM
(u3rueckou 3aauy;

aHa/M3MpOBaTh, CUCTEMATU3UPOBATh U WHTEPIIPETUPOBaTh WH(MOPMaIUIO
Pa3UYHBIX BUAOB U (OpM TIpe/[CTaB/IeHNUS;

CaMOCTOSITeJILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY Tpe/CTaB/ieHuUs
vHboOpMallMM ¥ WUIIOCTPUPOBATh pelllaeMble 3a/laud  HeC/I0KHbIMU
cXeMaMH, iMarpaMMaMi, WHOM TpadrKoii ¥ X KOMOWHALIASMU.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /JeHCTBHUS:

B XoZie 00CyKJeHHs yueOHOro MaTepuasa, pe3y/bTaTOB JlabopaTOPHBIX
paboT ¥ TIPOEKTOB 3a/jaBaTh BOIIPOCKHI IO CYIIeCTBY 00Cy»K/jaeMOM TeMbI 1
BbICKAa3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud W TI0oA1ep>KaHre
6J1aroykenaTeIbHOCTH OOIeHHS;

COTIOCTaB/ISAITb CBOM CYXKIEHUS C CYXKAEHUSIMH [IPYyTUX YYaCTHUKOB
auvasiora, 06Hapy>KUBaTh pa3IMure U CXOZCTBO MO3ULIHI;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myO/IMUHO TIPeJCTaB/ATh pe3y/bTaThl BLIMOIHEHHOTO (H3UUeCKOro OmbiTa
(3KCTIepUMeHTa, UCCIeJOBaHMS, TIPOEKTa);

MOHUMAaTh W WCIOMb30BaTh  IPEUMYI[eCTBA  KOMAaHJHOM U
VHAWBUya/IbHOM paboThl MpH pelleHud KOHKPETHOW (hHU3HUeCcKOM
1po0/IeMbl;

TIPUHUMATh 11eJTH COBMECTHOM [IesiTeTbHOCTH, OPraHW30BLIBATh JIeHCTBUS
Mo eé JOCTWKeHWIO: pacrpefiefiiTb poyid, 00CY>KAaTb TIPOLiecChl U
pe3y/IbTaTbl COBMECTHOM paboThl, 000011[aTh MHEHHS HeCKOJILKHUX JTFO/IeH;
BBITIO/THSTH CBOIO YacTb pabOThI, JOCTUTasi KAUeCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HarpaB/ieHUI0 W KOODJAWHWPYS CBOU [EeWCTBUS C JIPYTUMH
yjleHaMU KOMaH/IbI;

OlleHMBaTh KaueCTBO CBOEro BKJaZia B OOIWI TPOJYKT IO KPUTEPHSM,
CaMOCTOSITe/IbHO C(HOPMYIMPOBaHHBIM yUaCTHUKAMH B3aUMOZeUCTBUS.

Pery/isaTHBHBIe YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA

Camoopranusanus:

BBISIB/ISITH TIPO0JIeMBbI B ’KW3HEHHBIX U yueOHBIX CUTyalLUsx, TpeOyrommx
J71s1 perieHus: (GU3nUeCcKux 3HaHUM;

OpUEHTHPOBAaThCSI B  pa3/IMUHbIX TIOAXOAAX TIPUHATUS  pellleHui
(vHOWBUAYabHOE, TIPUHSITHE peIleHUs B TPyMIe, MPUHSATHE pelleHui
rPYNmou);

CaMOCTOSITE/TbHO COCTAB/SThH alTOPUTM pellleHrst Gu3nueCcKoi 3afaun Wid
TUlaHa WCC/IeZIOBaHUSI C YUYETOM MMEIOLUXCS PecypcoB U COOCTBEHHBIX
BO3MO>KHOCTeM, apryMeHTUPOBAaTh Tpe/ijlaraeMble BapUaHThI PellleHu;
Jienath BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pelleHue.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IeKT:

JlaBaTh aZIeKBaTHYIO OL[€HKY CUTYal|UM U Mpe/jiaraTh IJlaH eé U3MeHeHUS;
OOBSICHSITH ~TIPUYWHBI  JOCTIKEHWS  (HeJOCTIKEHHs]) Ppe3y/bTaToB
JesiTe/IbHOCTHU, [aBaTh OL|eHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIeSITe/TbHOCTh (B TOM UHCJIe B XO/| BBITIOJIHEHUS
(U3MUYeCKOr0 HWCC/IeJOBaHUSI WA TIPOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, W3MEHUBIIMXCS CHTYyalluid, yCTaHOBJEHHBIX OIIMOOK,
BO3HHUKIIWX TPYAHOCTEW;

OLIeHMBATh COOTBETCTBHE pe3yJ/ibTaTa LieJid U YCI0BUSIM;

cTaBUThH cebsi Ha MeCcTO JIPyroro 4ejoBeKa B X0/l CIIOpa WX JUCKYCCUU
Ha HayuHYI0 TeMy, TOHUMAaTb MOTHBbI, HAMEPEHUS U JIOTUKY JPYyroro;
TIpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pellieHruy (GU3NUecKux 3ajad Uin
B YTBEp’K/J|€HUSIX Ha HayuHble TeMbI U TaKOe ke TIpaBo Apyroro.



INPEAMETHBIE PE3YJ/IBTATHI

K koH1ly oOyueHusi B 7 Kj1acce nipeMeTHbIe pe3y/ibTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMeHU:

WCIO/Ib30BaTh  MOHATUS:  (U3MUYecKWe U  XHMUUYECKUe  sIBJIeHUs,
Hab/to/leHre, SKCIepUMeHT, MOJeJb, TUIoTe3a, eAUHULIbI (PU3nUeCcKux
Be/IMYMH, aTOM, MOJIeKYyJa, arperatHble COCTOSIHUSI BellecTBa (TBEpJoOe,
KUIKoe, ra3000pa3HOe), MexaHUUeCKoe [BIWKeHHe (paBHOMEpHOe,
HepaBHOMEpHOe, TIPSIMOJIMHEHMHOe), TPAaeKTOpUs,, PaBHOZAEHCTBYIOLLIAs
cuna, nedopMariysi (ynpyras, TJlaCTU4ecKas), HEBECOMOCTb,
COO0OIIIalOIIMeCs: COCY/bI;

pa3nuuath sBieHUus (AudQys3usi, TeroBoe ABWKEHHE YacTHUL] BellecTBa,
paBHOMEpDHOe  /IB)KeHWe, HepaBHOMepDHOe  [IBIDKeHWe,  WHepLus,
B3aUMMO/Ie/iICTBUE TeJl, paBHOBeCHe TBEPABIX Te/l C 3aKpeIéHHOW OChIO
BpallleHus, Mepejaya /JaB/eHUs TBEDAbIMU TelaMH, >KUAKOCTSIMUA U
rasamy, aTMoc(epHOe [aBjeHWe, I[UlaBaHWe TeJ, MpeBpaleHust
MeXaHW4YeCKOM Heprum) Mo OMMCAHWI0 WX XapaKTepHbIX CBOWCTB M Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUeCcKoe sIBJIeHUE;
pacro3HaBaThb MpOSIBIEHWE UW3yYEeHHbIX (PU3NUYECKUX SBJIEHUU B
OKpyJKarollleM Mupe, B TOM uucjie (U3NYecKue SIBJeHUsI B MpHUPOJe:
TIpUMepbl IBXKEHUsI C pa3/MYHbIMA CKODOCTSMU B KMBOW U HEXWBOU
TIpUpoZie, [AEeUCTBUE CU/bl TPEHUsI B TIPUPOZE M TEeXHUKe, BJIMsSHUE
aTMoc(hepHOro JlaB/ieHusl Ha >KUBOW OpraHu3M, IjlaBaHue pblO, phluaru B
TeJie yesioBeKa, TIPY 3TOM TepeBOJUTh MPAKTUUeCKYIo 3a/lauy B yueOHYtO,
BbIJIe/ISITh CyIlleCTBeHHbIe CBOMCTBA (TIpH3HAKK) (PU3NUeCKUX SIB/IeHUM;
OMUCHIBATh U3yUeHHbIE CBOMCTBA Tel U (PU3HUUeCKUe sIBIEeHUSs], UCTO/Ib3Ys
¢dusnueckue BenuuMHBI (Macca, 00BEM, IJIOTHOCTH BellleCTBa, BpeMms,
MyTh, CKOPOCTb, CPeJHssI CKOPOCTh, CU/a YMPYTrOCTH, CH/Aa TSDKECTH, BecC
Tena, CWla TpeHus, [AaBieHUe (TBEPAOrO Tesa, >KUJAKOCTH, Tasa),
BBITA/IKABAIOIIasl CH/la, MexaHUuueckass paboTa, MOIIHOCTh, TI/IeYO CHJIbI,
MOMEHT CWIbl, KO3(Q(ULIMEHT T[OJe3HOr0 JEeUCTBUS MeXaHU3MOB,
KUHeTUUeCcKasi U TOTeHLa/lbHasg SHepruvsi), Mpy ONWCAHWU TPaBUIbHO
TPAaKTOBaThb  (PU3WUECKUM CMBICJI  MCMOJb3YyeMbIX  BeJWUMH, UX
0003HaueHHsT W eAUHULIbI (PU3NUYeCKUX BeJIUYWH, HaXOAUThb (HOPMYIJIbI,
CBSI3bIBAIOLIME JAHHYI0 (PU3MYECKYIO BEJIMUMHY C JPYTMMH BeJIMUMHAMU,
CTPOUTH I'Pa(PUKy U3yUYEHHBIX 3aBUCUMOCTeN (PU3NUYECKHX BETUUNH;
XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SBJeHUs] U TIPOLIeCChI,
WICTI0JIb3YSl TIpaBW/a CI0KeHWs1 Cui (BAOb OJHOM MpsIMOM), 3akoH I'yka,
3akoH Ilackarns, 3aKkoH ApxuMmejia, IPaBUIO paBHOBecHs pbiuara (6s10Ka),



«30/I0TOe TIPAaBWJIO» MeXaHWKH, 3aKOH COXpaHeHUs MeXaHU4YecKoun
SHEpruy, TMpU S5TOM [aBaThb CJIOBECHYIO (OPMY/IMPOBKY 3aKOHa U
3aIMuChIBaTh €ro MaTeMaTUUeCKoe BbIpayKeHHe;

00BSICHATH (hri3UUecKUe sIBJIeHUs], TIPOLIeCChl U CBOWCTBA TeJl, B TOM UHCIIe
M B KOHTEKCTe CHUTyal[ull T[PaKTUKOOPHMEHTMPOBAHHOIO XapakTepa:
BBISIB/ISITh TIPUUMHHO-CJIICTBEHHbIE CBSI3M, CTPOUTH OOBsicCHeHWe u3 1-2
JIOTMUECKUX 111aroB C OMOpoi Ha 1-2 M3yueHHbIX CBOMCTBA (PU3MUECKUX
sIBJIEHUH, (PU3MUEeCKUX 3aKOHA WA 3aKOHOMEPHOCTY;

pelllaTb pacuéTHble 3ajauv B 1-2 [eWCTBUS,, MCIOJIb3YS 3aKOHbl U
(dbopMyibl, CBsi3bIBAKOIME (DU3MUYECKHEe BEIUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSI 33/lauM 3alMCbIBaTh KPaTKOe YC/IOBUe, MOJCTaBAATh (r3UUecKre
BeJIMUMHbI B (DOPMYJIbI U TIPOBOJUTH PacCyéThl, HAaXO[WUTb CIPaBOYHbIE
JaHHbIe, HeoOXOAUMbIe i pellleHHs 3a/lay, Ol[eHUBaTh PeaMCTUUHOCTD
TO/TyUYeHHOW (PU3rueCcKou BeTMUMHbI;

pacro3HaBatb Tpob/eMbl, KOTOpble MOYXHO peIlIUTh TIPU TIOMOIIH
($U3MUeCKrX MeTO/I0B, B ONMCAHWUN HCCTIe/JOBaHUS BbIJ|e/STh IPOBEPseMOe
npeAnoso)keHde  (TUnoTtesy),  pas3iduaTb UM UHTEPIPETUPOBATH
TOJyUeHHbIA pe3ysbTaT, HaxOAuTh OLIMOKKM B XO/e OIbITa, Je/aTh
BBIBO/IbI 110 €r0 pe3y/bTaTam;

TIPOBO/IUTh  OTBITHI 1O HabOMoZeHWI0 (U3NUeCKUX SIBIEHUN  WIH
bur3nueckux CBOMCTB Te: dbopmynupoBaTthb TIpOBepsieMble
TIpe/ITI0/I0’KeHHs1, COOMpaTh yCTAaHOBKY U3 TIpe/|/IoyKeHHOro 0060pyoBaHusl,
3aIMChIBaTh X0/l ONbITa U (HOPMYJIMPOBATh BHIBO/IbI;

BBLITIOJIHATL TpsIMble W3MepeHUs] pacCTOsIHWS, BpeMeHW, MacChl Tesa,
00BbéMa, CUIBI W TeMIepaTypbl C WCIOAb30BaHUEM aHA/NIOTOBBIX U
1MpoBbIX TPUOOPOB, 3amMUChiBaTh Tl0Ka3aHWs TIPUOOPOB C YYETOM
3a/IaHHOM abCOJTFOTHOM TIOTPEIITHOCTU U3MepeHNH;

MIPOBOJIUTBH UCC/Ie0BaHKE 3aBUCUMOCTH O/IHOM (PH3UUeCKOM BeJTMUMHBI OT
JPyrOM C HCMHO0JIb30BaHHWEM TIPSIMBbIX W3MEpPeHUM (3aBUCUMOCTA MYTH
PaBHOMEDHO [IBWXKYLIETroCsi Tejla OT BpEMEHMW [BWKEHUSl TeJja, CUJIbI
TPeHUsI CKOJIbKeHUsI OT Beca TeJia, KauecTBa 00pabOTKU MOBepXHOCTeMN Tesl
Y HE3aBUCHMOCTU CUJIbI TPEHUSI OT I/IOLa CONTPUKOCHOBEHUS TeJl, CUJIbI
yIPYTOCTU OT y[AJWUHEHUs TIPY)KWHBI, BbITATKWBarolel CUibl 0T 00bEMa
TOTPY>KEHHOW YaCTH TeJla M OT TJIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTU
OT IJIOTHOCTH TeJa, OT IJyOWHBI, HA KOTOPYIO MOTPY’KEHO Teslo, yC/IOBUA
TUIaBaHUs TeJl, YCJIOBUM paBHOBeCHsI pbluara U 0J/I0KOB), y4acTBOBaTh B
TJIAaHUPOBAaHUM ~ y4eOHOrO0 UCCAeloBaHUs, COOMpaTh yCTAaHOBKY U
BBITIOJIHATb W3MEpeHUs, C/ielysl MpejjoyKeHHOMY IaHy, (UKCUPOBAaTh
pe3yJibTaThbl TOJIyYeHHOM 3aBUCMMOCTU (PU3NUYECKHX BEJWYMH B BU[E



TIpe//IoXKeHHbIX Tabmuil U TpaduKOB, fesaTh BBIBOZBI T0 pe3yJbTaTaM
WCCIIeJOBaHMUS;

TIPOBO/IUThL KOCBeHHble M3MepeHUsi (GH3UUecKuX BeJWuYuH (TJIOTHOCTh
Bell[eCTBa JKUAKOCTU U TBEPAOrO Tena, CWla TPeHUs CKOJIbKEeHUs,
JaBlieHWe  BO3/yXa, BbITaJKMBAlOIlass CWIa, [JeUCTByIOIas Ha
MOTPY’>KEHHOE B >KUAKOCTb Teno, KO3((PUIMEeHT I10/e3HOro [elCTBUS
MPOCTBIX MEXaHW3MOB), CJieflyss TpeJ/Io)KeHHOW WHCTPYKLIUU: TIpU
BBITIOJTHEHUA HW3MepeHWM coOupaTh 3KCIIepUMEHTA/IbHYI0 YCTaHOBKY U
BBIUMC/ISITh 3HAUeHHe UCKOMOM Be/TMUKHbI;

cobJtro1aTh TIpaBU/ia TeXHUKH 6e301acHOCTH Ipu paboTe C 1abopaTOpHbIM
obopy/1IoBaHHEM;

yKa3bIBaTh MPUHIUMbBI AeUCTBUS TTPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BeCbl, T€PMOMeETp, AWHAMOMETp, CooOIlarolrecss cocyAbl, GapomeTp,
pblyar, MoABM>XHBIN U HETIOABW)KHBIN 010K, HaK/IOHHAsI TIJIOCKOCTh;
XapaKTepU30BaTh TPUHIMIMBI  JIeHCTBUS W3yUYeHHBIX TNPHUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMNUCaHUs (B TOM YMCIIE:
TIOJIIINITHUKY, YCTPOWCTBO BOZOIPOBOZA, THAPABIWYECKHI  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIIIHEBOM HAacOC, apeoMeTp), UCTIO/b3ysl 3HaHUS
0 cBolicTBax (M3HMUECKUX sIBJIEHUN W HeoOXoAuMble (hH3NUecKre 3aKOHbI
Y 3aKOHOMEPHOCTY;

NIPUBOJUTL  TpuUMepbl  (HaXoAWTb  WHGOpPMALMI0O O  TIpUMepax)
MPaKTUYeCKOr0 MCI0/Ib30BaHUsI (PU3NUeCKUX 3HaHUK B TIOBCEHEBHOM
KU3HU 7151 0becrieueHusi 6e30MacHOCTU TIpU obpailleHuH ¢ rpubopamu U
TeXHAYECKUMH YCTPOWMCTBAMH, COXpaHEHHUSI 3/J0POBbSI W COOJIIO/IeHUs
HOPM 3K0JIOTHYECKOTO TTOBeZieHUsI B OKpY Kalolliel cpefie;

OCYIIeCTB/ISIT OTOOp HWCTOUHWMKOB uH(popMaimu B VHTepHeTe B
COOTBETCTBUM C 3a/JaHHBIM TTOMCKOBBLIM 3allpOCOM, Ha OCHOBEe UMEIOIIUXCS
3HaHUW W TYTEM CpaBHEHHWs Pa3/MYHbIX WCTOYHUKOB BBIZIE/SATh
vHbOpMalLMio, KOTopas SIB/sSeTCs MPOTUBOPEUMBON WM MOKeT ObITh
HeJJ0CTOBEpPHOM;

HCTI0/Tb30BaTh TIPY BBITOTHEHWN YUeOHBIX 3a/[aHU HayUHO-TIOMY/ISIPHYO
uTepaTypy  (U3NUeCKOro COJiep>KaHUs, CIpaBOUYHble MaTepualibl,
pecypchbl cetu VIHTepHeT, BafieTb NPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
ripeoOpa3oBaHys MH(OPMAIMX W3 OZJHOW 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBEHHbIE KpaTKWe MHChbMEeHHbIe W YCTHBIe COOOIeHUs Ha
OCHOBe 2—3 UCTOUHUKOB MHGbOpMaluu (HU3MUecKoro cojiepkaHusi, B TOM
yucse MyOaMYHO JiesiaTh KpaTKue cOoOIeHUs 0 pe3y/bTaTax ITPOeKTOB
Wi y4yeOHBIX WCCAe0BaHWM, TIPU STOM TPaMOTHO MCIIOJb30BaTh



W3yueHHbIM TIOHATUWHBIA armapar Kypca (U3HKM, COIPOBOXKAATh
BBICTYTI/IEHHE TIpe3eHTalew;

TIPU  BBITIOJTHEHUM y4YeOHBIX TMPOEKTOB W HCC/IeJOBAHUM pPacIpefiesisiTh
00513aHHOCTH B TPYIINle B COOTBETCTBUM C IIOCTaB/IEHHBIMU 3aflauaMu,
C/leIUTh 3a BbITIOJIHEHWEM TUIaHa [eWCTBUM, afeKBaTHO OL|eHUBAaTh
CcOOCTBeHHbIM  BK/IaJ, B  JesTeJIbHOCTb  TPYMIbl,  BLICTPAaWBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiICTBUE, YUHUTHIBAsi MHEHHE OKPY KaroIUX.

K koHIly oOyueHusi B 8 Kj1acce npeMeTHbIe pe3y/ibTaThl Ha 0A30BOM YPOBHE
JO/DKHBI OTPaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUalOIUXCsl YMEHU:

VICTI0J/Ib30BaTh MOHSATUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE [IBU)KEHHE
aTOMOB Y MOJIEKY/I, arperaTHbIeé COCTOSIHUS BellleCTBa, KpUCTA//TMYeCKUe U
amop(Hble Tesa, HACHIIEHHbIM W HEHACHIIeHHbIM Tap, BAAXKHOCTb
BO3/lyXa, Temreparypa, BHYTPEHHssl SHEpPrus, TeIJIOBOM [JBUTaTellb,
3JIeMEeHTapHBIN 3/IEKTPUYECKUH 3apsi]], 3JIeKTpUUYECKoe MoJie, MPOBOAHUKHU
Y IN3JIeKTPUKH, TIOCTOSTHHBIN 3/1IeKTPUUECKU TOK, MarHUTHOE TI0JIE;
pas/ivuaTh SIBJieHUs (TerViIOBOe pacllMpeHWe U CKaTue, Tersiorepesauva,
TEeIJI0OBOe PaBHOBeCHe, CMaurMBaHWe, KalWIsIpDHbIe SIBJIEHUs], UCTIapeHUe,
KOHJIeHCalusl, TJIaB/ieHue, KpUCTa/un3alusi (OTBepZeBaHue), KUIleHUe,
Tervionepeaayva (TerIonpoBOAHOCTH, KOHBEKIIUSI, n3JlyueHue),
371IeKTpU3alusl Tesl, B3auMOJEeNCTBUE 3apsiZioB, NeUCTBUSL 3JIEKTPUUYECKOTrO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBe MAarHUTOB, [leliCTBUe
MarHuTHOTO TOJIs1 Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHasi UHAYKLIVS)
M0 OMWCAHWI0 HX XapaKTepHbIX CBOMCTB U Ha OCHOBe OIIbITOB,
JIEMOHCTPUPYIOIIUX JJaHHOe (hH3UuecKoe sIBJIeHUE;

pacro3HaBaThb MpOsIBieHWe UW3y4YeHHbIX (PU3NUYECKUX SBJEHUM B
OKpy’KarollleM Mupe, B TOM uucje (U3UYecKue SIBJIeHUsI B TpHUPOJE:
TIOBEPXHOCTHOE HaTsDKeHWe U KalWwUIspHble SIBJIeHWST B TIPUPOJIe,
KPUCTA/UTbl B Tpupofe, usnyuyeHue CosHIa, 3aMep3aHue BOZJOEMOB,
MopcKue 6pu3bl, 00pa3oBaHUe pOChI, TYMaHa, UHesl, CHeTa, 3/IeKTpUuecKre
siBJIeHHUs. B aTMocdepe, 37€KTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
rose 3emyd, Jperd MOJOCOB, POIb MAarHWTHOTO MOJS JJ/Is1 XKU3HU Ha
3emsie, TIOJISIPHOE CUSTHUE, TIPU 5TOM TePeBOJUTh MPAaKTUUECKYO 3a/lauy B
yueOHYI0, BBIIE/IATH CYII|eCTBEHHbIE CBOMCTBA (MPU3HAKN) (HU3HUECKHX
SIBJIEHUY;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (Pu3nuecKue siBJIeHUs], UCTIOb3Ys
¢bur3uueckue BeMUUHBI (TemIlepaTypa, BHyTPeHHsISI SHeprusi, KOJMuecTBO
TeIJIOThI, yJenbHasi TeIJIOEMKOCTh BellecTBa, y/ejbHasi TerioTa
TJIaB/ieHus, yjenbHas TeIyioTa Iapoobpa3oBaHusi, yjelbHasi TerioTa
CropaHusi TOIUIMBa, KO3(D(QULMEHT TMO0JIe3HOTO [JeWCTBUSI Ter/IOBOM



MalllMHbI, OTHOCUTE/IbHAs BJIQKHOCTb BO3/yXa, 3JIEKTPUUYECKUW 3apsif,
Cula TOKa, 3/eKTPUYECKOe HarpsyKeHHe, COTMpPOTHBJIEHWE TIPOBO/HHMKA,
ylenbHOe  COTPOTHB/IEHWEe  BelljecTBa, paboTa W MOIHOCTh
5/IEKTPUUECKOr0  TOKa), TMpU ONWCAHWK TIPaBWIbHO  TPaKTOBaTh
bu3nueckuii CMBIC/T KCIIO/Ib3yeMbIX BeJUUMH, 0003HaueHWs U eqUHULIbI
(¢Y3nUeCcKUX BeWYMH, HAaXOJWUTb (POPMYJbl, CBS3bIBAIOLME JJAHHYIO
¢u3nMUecKyr0 BeJMUYMHY C JPYTMMHM BeJMUYMHaMH, CTPOUTH Tpa(uKu
M3y4YeHHbIX 3aBUCUMOCTeN (PU3NUeCKUX BeTUUKH;

XapaKkTepu30BaThb CBOWCTBA Tes, (U3MUecKue SBJEHUs] U TIPOLIeCChI,
VICTI0J/Ib3ySl OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KMHETUYECKONM TeOpUH
CTPOeHUsI BellleCTBa, MPUHLIMIT CYTepHo3ULUMU Tosield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHUs 3aps/a, 3aKkoH Oma Jj1s yJacTKa Liely, 3aKOH
Ikoyns—JleHla, 3aKOH COXpaHeHUsI SHEepPruyd, T[pyU STOM [laBaTh
C/IOBECHYIO (DODMYJIMDOBKY 3aKOHAa W 3alMChiBaTh €ro MaTeMaTHuecKoe
BbIp@)KEHUE;

00BSICHATL (U3MUecKue TIPOLiecChl M CBOWMCTBA Tes, B TOM UHUC/Ie U B
KOHTEKCTe CUTyal[uii MPAaKTUKOOPUEeHTUPOBAaHHOTO XapaKTepa: BbISIB/ISATH
TIPUUMHHOC/Ie/ICTBEHHbIE CBSI3U, CTPOUThL 00bsiCHEHUe U3 1-2 oruuyecKux
11aroB C OMOpod Ha 1-2 W3y4yeHHBIX CBOMCTBA (PU3NUYECKUX SIBIEHUU,
(bur3nUecKrX 3aKOHOB WU 3aKOHOMEPHOCTeH;

pelllaTb pacuéTHble 3aJauv B 2—3 [eWCTBUS, MCIOJIb3YS 3aKOHbl U
(dbopMyibl, CBsi3bIBAKOIIME (DU3MUYECKHEe BEeIUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSI 3a/layM 3arvChiBaTb KpaTKOe YC/JOBUe, BBISB/SATh HEJOCTATOK
JAHHBIX 71 pellleHusi 3afaud, BbIOMpaTh 3aKOHBI U  (HOPMYJIBI,
HeoOXoJuMble fJisi e€ pelleHus, TPOBOAUTb PAaCUéThl W CpaBHUBATh
M0JIyYeHHOe 3HaueHre (PU3NYeCKOr BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBatb TpobO/eMbl, KOTOpble MOYKHO PpeIIUTh TIPU TIOMOIIH
¢U3MUeCKMX MeTO/I0B, UCIO/b3ys OMUCAHWe WCCIeJOBaHUs], BbIZE/ATh
TpoBepsieMOe  TIPe/INO/I0)KeHHe, OLleHWBaTh MPaBWIBHOCTh TOPs/IKa
TIPOBe/IeHUs UCC/Ie[J0OBaHus, ie/laTh BHIBObI;

MPOBOJIUTh  OTBITBI TI0 HaOmofeHnI0  (U3NYeCKUX SIBJIeHUA WU
($U3rUeCcKrX CBOWCTB Tes (KaluUIpHbIe SIB/IeHUS, 3aBUCUMOCTb /1aB/IeHUSI
BO3/lyXa OT ero o6béMa, TeMIiepaTyphbl, CKOPOCTU TIPOL[ecca OCThIBaHUS U
HarpeBaHusi TIPM W3JyUueHUM OT 1[BeTa H3Jyyvarollei (TorJioiiarolei)
TOBEPXHOCTH, CKOPOCTb MCIapeHusi BOJbl OT TeMIlepaTypbl KUAKOCTA U
IJIOI[aZ €€ TIOBEePXHOCTH, »SJIeKTpy3alUsi Tel U B3auMOJeNCTBHe
3JIEKTPUUECKUX  3aps/0oB, B3aUMO/IeHiICTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3ya/iM3aliUsi MarHUTHBIX TOJIed TIOCTOSIHHBIX MAarHWTOB, JE€UCTBUS
MarHWTHOTO MOJIsi Ha TIPOBOJAHUK C TOKOM, CBOMCTBA 3/1€KTPOMAarHura,



CBOMCTBA 3JIEKTPOJIBUraTesisi TOCTOSTHHOTO TOKa): (hOpMy/JMpOBaTh
TipoBepsieMble TPeATNo0XKeHUs, COOMpaTh YCTAHOBKY W3 MpPeJI0KeHHOT 0
000py/1I0BaHus, OMMMCHIBATh X0/ OTbITa U (HOPMYIMPOBATh BHIBOABI;
BBITIOJIHATL ~ TpsIMble  W3MepeHUsl  TeMreparypbl, OTHOCHUTEeTbHOU
BJQXXHOCTU BO3[lyXa, CW/Ibl TOKA, HAMNpPSKEHUs C HCIO/Ib30BaHUEM
aHa/IOTOBBIX TMPUOOPOB U JAaTUMKOB (DM3UUECKUX BeJIUYMH, CPaBHUBATh
pe3y/IbTaThl U3MEPEHUH C YUETOM 3a/JaHHOM aOCO/TFOTHOM TTOTPEITHOCTH;
TIPOBO/IUThH UCC/Ie[IOBaHUE 3aBUCMMOCTU O/IHOW (PU3UUECKO!N BeJIMUMHBI OT
JPyrol C HCOOJIb30BaHHWEM MPSIMbIX UW3MepeHUM (3aBUCHUMOCTh
COMPOTUB/IEHUS] TIPOBOJHMKA OT €ro /JIMHbI, T[UIOLIA[U [1ONepevyHoro
ceuyeHUs U y/ieJIbHOTO COTIPOTHBJIEHUS BelljeCcTBa MPOBO/IHHKA, CUJIbI TOKaA,
WAyllero uepe3 TMPOBOAHUK, OT HamNpsDKeHUs] Ha TPOBO/IHUKe,
WCCelIoBaHUe TI0C/e[0BaTe/IbHOTO W Tapayie/lbHOTO — COeMHEeHUN
TIPOBOJHUKOB): TIAHMPOBAThb MCC/Ie[jOBaHUe, COOMpaTh YCTAHOBKY U
BBLITIOJIHATb W3MepeHUs, C/eflysl MpeJioyKeHHOMY TifaHy, (UKCUpOBAaTh
pe3y/ibTaThl TOYYeHHON 3aBHCUMOCTH B BHJe Tabivi] U TpadUKOB,
JleniaTh BBIBO/IbI 110 Pe3yJ/ibTaTaM UCC/Ie[JOBaHUS;

TIPOBOJUTh KOCBEHHble U3MepeHUs (PU3NUYecKUX BenuuuH (y[e/bHas
TEIUVIOEMKOCTh ~ Bell[eCTBa, COTPOTHB/IeHWe TIPOBOJIHMKA, pabora u
MOII[HOCTb 3J/IEKTPUUECKOTO TOKa): TJIAHUPOBaTh W3MepeHUs], CoOupaTh
9KCIepUMeHTaIbHYI0 YCTaHOBKY, C/leAys TpeAJioKeHHOW WHCTPYKLUM, U
BBIUUC/IATH 3HAUeHUe BeJINUMHBI;

cobsroaTh MpaBu/ia TeXHUKU 6e3omacHoCTH ripu paboTe ¢ 1abopaTOpHBIM
obopy/ioBaHUEM;

XapaKTepu30BaTh TPUHLUIBI  [eHCTBUSI UW3yUeHHBIX MpPUOOPOB U
TeXHUUYeCKUX YCTPOWCTB C OMOpPOM Ha WX OMUCaHUsl (B TOM 4YMCIIe:
CHCTeMa OTOIUIEHHSI [JOMOB, THTPOMETp, TapoBasi TypOvHa, amriepMmerp,
BO/IbTMETD, CUETUMK 3JIEKTPUUECKOW SHepruM, 3/71eKTPOOCBeTUTebHbIe
nIpuOOpBI, HarpeBarTebHbIE 3/IEKTPONPHOOPHI (IPUMepbI), d/eKTpUUeCcKre
TIpeIOXPaHUTe/TH, 3IEKTPOMAarHuT, 3/IeKTPOABUTaTe b MOCTOSTHHOTO TOKA),
WCTIO/b3YSl 3HAHUS O CBOMCTBAxX (U3WUECKUX SIBJIEHMM W HeoOXOoJuMble
¢dur3nUeckre 3aKOHOMEPHOCTY;

pacrno3HaBaThb TIPOCTble TeXHWYeCKWe YCTPOMCTBA W U3MepuTesbHbIe
npubopbl 10 CXeMaM M CXeMaTUYHbIM pHUCYHKaM (KUIKOCTHBIN
TePMOMETp, TepPMOC, TICUXPOMEeTp, TUTPOMEeTp, ABUraTe/lb BHYTPEHHEero
CropaHusi, 3/7IeKTPOCKOII, PeoCTaT), COCTaB/SATb CXeMbl 3JIEKTPUUeCKUX
1jeriell C Moc/ef0BaTe/IbHbIM U Mapasulie/ibHbIM COeUHEHUEM 371eMEeHTOB,
pas3/nyasi yC/I0BHble 0003HaueHus 371eMeHTOB 3/IeKTPUUeCKHUX Lierel;



TIPUBOAUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMI0O O  TIpUMepax)
MPaKTUYeCKOr0 MCIO0/Ib30BaHUsT (PU3NUeCKUX 3HaHWUK B TIOBCEHEBHOM
KU3HU 7151 0becrieueHusi 6e30MacHOCTU TIpU obpaiilleHuH ¢ rpubopamul u
TeXHAYECKUMH YCTPOWMCTBAMH, COXpaHEHHUS 3/J0POBbSI W COOJIO/eHUs
HOPM 3K0JIOTHYEeCKOTO TTOBeZieHUsI B OKpY Kalolliel cpefie;

OCYIIeCTB/ISITh TIOUCK UH(OpPMALMM  (PU3NYECKOT0 COZepKaHUs B
HTepHeTe, Ha OCHOBe UMEIOIMXCS 3HAHUW W MYTEM CpaBHEHUs
JIOTIOJTHUTEeTbHBIX ~ MCTOYHUKOB  BbIJENSATh ~ UH(OpPMAlUI0, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBOM MJIM MOXKET ObITh He/JOCTOBEPHOM;
WCTI0/Tb30BaTh TIPU BBITIOJIHEHWH yUeOHBIX 3a/laHuil HayYHO-TIOMYJ/ISIPHYIO
UTepaTypy  (U3NUeCKOro COJiep)KaHUs, CIpaBOYHble MaTepualibl,
pecypchl ceTu VIHTepHeT, BaZieTh NMPUEMaMu KOHCIIEKTUPOBAHUsI TEKCTa,
nipeoOpa3oBaHusl HHGOPMALMK U3 OJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBEHHbIe TMHUCbMEHHble W KpaTKWe YCTHble COOOIleHus,
000611ass  WHGOpPMAI[MI0O M3 HECKONMbKHUX MCTOYHUKOB (DHU3UUECKOTO
Cofiep)KaHusi, B TOM uuciae TyOAMUHO TMpEeACTaB/sAThL Ppe3yabTaThl
TIPOEKTHOM WM WCCTe/loBaTe/IbCKOW /leATeTbHOCTH, TPU 3TOM I'PaMOTHO
WCIIO/b30BaTh U3yYEeHHBIM TIOHATUMHBIM armapaT Kypca (PU3KKWY,
COTIPOBOXK/IaTh BBICTYTI/IEHUE TIpe3eHTalliel;

TIPU  BBITIOJIHEHWM Y4YeOHbIX TIPOEKTOB U HCC/Ie[OBaHUM (PU3nuecKux
TIPOL[ECCOB pacrpefiesiiTb 0053aHHOCTU B TPYIle B COOTBETCTBUM C
TO0CTaB/IeHHBIMHU 3a/jJayaMU, C/IeJUTh 3a BBIOJIHEHHWEeM TlaHa AelCTBUN 1
KODpPEKTHPOBAaThb €ro, a/leKBaTHO OIleHWBAaTb COOCTBEHHBIM BK/a[ B
J1esiTeNTbHOCTb TPYIIbl, BEICTPaWBaTh KOMMYHUKAaTUBHOE B3aMO/IENCTBIE,
TIPOSIBJISISt TOTOBHOCTD pa3periaTb KOH(IUKTHI.

K koH11y 00yueHusi B 9 KJiacce rnpeiMeTHble pe3y/bTaThl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEHU:

WCIO/b30BaTh TOHATUS: CUCTEMa OTCUéTa, MaTepuaabHasg TOYKa,
TPAeKTOpHsl, OTHOCUTETbHOCTb MeXaHW4eCKOrO [BW)KeHHs, AeopMalys
(ynpyrasi, mjacTuyeckasi), TpPeHWe, LIeHTPOCTPEMUTE/IbHOE YCKOpPeHUe,
HEBECOMOCThb W TIeperpy3Ku, LIeHTP TsSDKeCTH, abCOMIOTHO TBEpZOe Teslo,
I[eHTP TSDKeCTU TBEPAOTO TeJja, paBHOBeCHe, MeXxaHWUeCcKre KojebaHus 1
BO/IHBI, 3BYK, UH(Pa3BYK U y/AbTPa3BYyK, 3JIEKTPOMarHUTHbIE BOJIHBI,
IIKajia 3JIeKTPOMarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTb U [JabHO30PKOCTD,
CTIeKTPbI UCITyCKaHHS W TIOTJIONeHus, anb(da, 6eTa- U raMma-u3/yueHus,
W30TOIIbI, si/iepHasi SHePreTHKa;

pa3nuuarh siBjieHWs (paBHOMEPDHOe M HepaBHOMEpHOe TMpPsSIMOJIMHEeNHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHelHOe [IBI)KeHWe, CBOOOJHOe
rajJieHye TeJjl, paBHOMEPHOe [IBM)KEHHE M0 OKPY’)KHOCTH, B3aUMO/IeICTBUE



TeJl, peaKTUBHOe [IBIDKeHUe, KosiebaTe/lbHOe ABW)KeHHe (3aTyxarolfue U
BbIHY)K/IeHHble KoJieOaHuUsI), pe30HaHC, BOJHOBOE JBW)KeHHe, OTpa’kKeHHe
3ByKa, MPSMOJIMHeHOe pacrlpoCTpaHeHue, OTpakeHuWe W TpeioMJieHue
CBeTa, IMO/THOe BHyTPeHHee OTpa)keHre CBeTa, pa3/ioykeHre Oesioro cBeTa B
CIIeKTP U CJIO)KeHHWe CHeKTpaJbHbIX LIBETOB, JUCIEPCUS CBeTa,
eCTeCTBEeHHasi pPaJIMOaKTUBHOCTb, BO3HUKHOBEHHE JTMHEMYATOro CIeKTpa
W3/Ty4yeHuUs ) 10 OTMMCaHWIO0 UX XapaKTePHBIX CBONCTB U Ha OCHOBE OITLITOB,
JIeMOHCTPUPYIOIIUX JJaHHOe (hH3UuecKoe sIBJIeHUE;

pacro3HaBaTh MpOsIBieHWe UW3yYeHHbIX (PU3NUYECKUX SBJEHUM B
OKpy)KaroljeM Mupe (B TOM u4uc/ie (PU3Myeckde $SIBJIeHHUsS B MpHUPO/Je:
TIPWIKBBI U OTJIMBHI, ABMKeHUe TiylaHeT Co/THeUHOM CUCTeMbl, peaKTUBHOE
JBIDKEHHEe JKMBBIX OpPraHU3MOB, BOCIIpUSITHE 3BYKOB >KWBOTHBIMH,
3eMJIeTpsSICeHUe, CelCMUYecKue BOJIHBI, LIyHaMW, 9XO, I[BeTa TeJl,
OTITHYeCKue siBeHWs1 B TIpUpoje, Ouosiornueckoe [eHCTBUE BUAUMOTO,
y/IbTparoNeToBOr0 W PEHTIeHOBCKOTO M3/yueHul, ecTeCTBeHHbIN
Pa/IMOAaKTUBHBIA (POH, KOCMUUECKHe JIyuM, paJMOaKTUBHOE U3JyueHue
TIPUPOJHBIX MWHEpAJioB, [JeHCTBHE paJJM0aKTHUBHBIX HW3/IyYeHUM Ha
OpraHusM 4eJjioBeKa), MPU 3TOM IepPeBOJUTH TPAKTUUYECKYI0 3ajauy B
yueOHYI0, BbIZIEJIITh CYIIIeCTBEeHHbIe CBOMCTBA (TIPU3HAKH) (PU3NUECKUX
SIBJIEHUM;

OMUCHIBATh U3yUeHHbIE CBOMCTBA Tel U (PU3HNUeCcKue siBIeHUs], UCTIO/b3Ys
(¢ur3nueckue Be/MUMHBbI (CpeJHsIE M MrHOBEHHas CKOPOCTb Teja MpH
HepaBHOMEDHOM /IBW)KEHWM, YCKOpeHUe, repeMellleHHe, MyTb, YIJIOBas
CKOPOCTb, CW/la TPeHWs, Cua YIMPYroCTH, CUla TSDKECTH, YCKOpeHue
cBOOO/IHOTO TIaZieHus, BeC Tejla, WMIY/IbC Teja, HWMITYJbC CHUJIbI,
MexaHhueckass paboTa M MOIHOCTb, TOTeHI[Ma/JbHas SHepPrus Tea,
TIO/IHSATOTO HaJl TIOBEPXHOCTHIO 3eMJIM, TIOTeHIMa/bHasi SHeprusi CKaTou
TIDY)KWHBI, KUHeTUuUeCKasi SHeprus, ToJiHasg MeXaHUueckasi SHeprus,
TIepUo, ¥ YacToTa KosebaHu, JiHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, IOKa3aTe/b MPeOMJIEHUs CpeJibl), MPU OMUCAHUU
TIPaBUIbHO TPAKTOBaTh (DH3UUECKUM CMBICTT HCIIOMb3yeMbIX BeITUUMH,
0003HaueHUsI W eAWHMIIBI (PU3NUECKUX BEIUYWH, HaXOAWTh (HOPMYIIbI,
CBsI3bIBAIOLIME JAaHHYI0 (PU3MUECKYIO BEJIMUMHY C JPYTMMHU BeJIMUMHAMU,
CTPOUTH rpapuKy U3yueHHbBIX 3aBUCUMOCTeN (hH3UUYeCKUX Be/IMUrH;
XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SBAEHUST U TIPOLIeCChI,
WCTOJIb3ysl 3aKOH COXpaHeHWs SHepryd, 3aKOH BCEMMPHOI'O TSATOTEHUS,
TIPUHLIUIT  CYTepIro3uliMi  CUI, TIPUHLUI OTHOCUTeNnbHOCTU [anmes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsl WUMITY/IbCa, 3aKOHbI OTpPaKeHWsl U
TIpeJIOM/IeHUsT CBeTa, 3aKOHbI COXPaHeHUsl 3apsi/JOBOT0 U MaCCOBOT'O UMCeT



TIPU SIZIepPHBIX peaklUsX, NPy 3TOM /laBaTh CJIOBECHYHO (DOPMYIUPOBKY
3aKOHa U 3alMChIBaTh €r0 MaTeMaThyeckoe BhIpaKeHUE;

OOBSACHATh (DHU3WUECKHe TIPOI[eCChl W CBOMCTBA Te, B TOM UHC/Ie U B
KOHTEKCTe CUTyalii MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTH 00bsSICHeHUe 13 2—3 JTOTUUeCKUX
IIarOB C OIMOPOM Ha 2—3 M3y4YeHHbIX CBOMCTBA (PU3NUECKUX SIBJIEHUM,
GbH3MUeCKHX 3aKOHOB WM 3aKOHOMEPHOCTEH;

peliaTb pacyéTHble 3ajaud (onuparolMecs Ha CucteMy u3 2-3
ypaBHEHU), UCMOJIb3ys 3aKOHbI U (hOpPMYJIbl, CBSI3bIBatOIIMe (DU3nUecKue
Be/IMUMHBI: Ha OCHOBe aHa/lu3a yCJIOBUSI 3a/lauM 3aluchbiBaTh KpaTKoe
yCJ/IOBHE, BLISIBISATH HEJOCTAIOI[He WM M30BITOUHBbIE ZaHHbIE, BHIOMpATh
3aKOHBI U (hOpMYJIbl, HeOOXOAUMBIe [I7Isi pellleHys], TIPOBOAUTb PACUETHI U
OlLIeHMBaTh PeaJIMCTUUYHOCTh TIOJyUeHHOro 3HaueHHs1 (usnueckoi
Be/IMUKHbI;

pacrio3HaBaTh ITPOOJIEMbI, KOTOpble MOJKHO PEeIIUTb IIPU  TTOMOIIH
GU3MUeCKUX MEeTO/IOB, WCIIO/b3ysl OIMHCAHWe HWCCIe/JOBaHUs, BbIIE/IATh
TIpoBepsieMOe  TIPeJTIO/IO’KeHHe, OIleHWBaTh IIPABWIBHOCTh  TOpsJKa
TIpOBeJileHUsT  MCC/Ie[iIoBaHUs, JieJlaTb  BbIBO/IbI, HWHTEPIPeTHUPOBAaTh
pe3y/ibTaThl HAaOJTIO/IEHHUI U OTIBITOB,

TIPOBO/IUTh  OTBITHI 1O HabOMoZeHWI0 (U3NUeCKUX SIBIEHUN  WIH
¢bu3nueckux CBOWCTB Ten (M3yuyeHWe BTOPOro 3akoHa HbIOTOHa, 3aKOHa
COXpaHeHHUsl SHepruM, 3aBUCUMOCTbL Tiepyuofia KosjebaHul MpPY>XUHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI ¥ HE3aBUCUMOCTDH OT
aMIUIATY/IbI MaJibIX KOJie0aHUM, IPSMOJIMHEHOe pacTipoCTpaHeHHe CBeTa,
pas3nokeHue 6esloro CcBeTa B CIEKTP, M3ydeHHe CBOWCTB M300pa)keHHUs B
TJIOCKOM 3epKajie U CBOWMCTB u300pakeHUsi TipegMmeTa B cobuparoiieit
nuH3e, Hab/roZieHre CIVIONIHBIX W JIMHEMUaThIX CTIEKTPOB W3/TydeHus):
CaMOCTOSITE/TLHO  COOMpaTh yCTaHOBKY U3 u30bITOuHOro Habopa
o0Opy/loBaHusl, OMMCHIBaTH XOJ  OMbiTa W €ro  pe3yJbTaThl,
¢bopMyIMpoBaTh BHIBO/IbI;

TIPOBO/INTH TIPY HEOOXOAMMOCTH CEPUI0 TIPSIMBIX HM3MepeHHH, Orpeieisis
cpeflHee 3HaueHWe U3MepsieMOW BeJUurHbl ((hOKyCHOe PpacCTosiHUe
cobuparoreli  JMH3bI), 0OOCHOBBIBAaTH BBIOOpP cIocoba HW3MepeHust
(u3MepuTeNIbHOTO TPHOOpa);

TIPOBO/INTh ~ MCCJIIOBaHHE 3aBUCHMOCTEM (U3NUECKHUX BEeMUUH C
WCTIO/Tb30BaHHEM TIPSIMbIX H3MepeHHH (3aBUCHUMOCTb TIYTA OT BpeMeHHU
TIPU PaBHOYCKOPEHHOM [IBWKeHWM 0e3 Haua/lbHOM CKOPOCTH, Teproja
KosiebaHMII MaTeMaTHM4eCKOro MasiTHMKa OT [/JWHbI HUTH, 3aBUCUMOCTHU
yr7a OTPa)KeHHSI CBeTa OT yIJ/a IMaJieHusl W yIJa TPeIOM/IeHUsT OT yTJia



nafieHysi): TUIaHUPOBATh HCC/e/JOBaHWe, CAMOCTOSTeTbHO COOUpaTh
yCTaHOBKY, (UKCUpOBaTh pe3y/bTaTbl TOAyYeHHOW 3aBUCUMOCTHU
bU3NUeCKUX BeMWUWH B BHe TaOmMIl W rpadHKOB, Jie/laTh BBIBOJABI TI0
pe3yJibTaTaM UCC/Ie/I0BaHus;

TIPOBOIUTL KOCBEHHbIe H3MepeHusi (U3NUeCKUX BeJWUMH (CpefHsis
CKOpPOCTb M YCKOpDeHWe Teja TPH PaBHOYCKOPEHHOM JIBW)KEHHH,
yCKOpeHHe CBOOOAHOTO TMaJieHus], >XECTKOCTb TIPYKUHBI, K03(hduimeHT
TPEeHUsI CKOJBKEeHHUs, MexXaHuueckas paboTa ¥ MOIIHOCThb, uyacTOTa M
nepuosi KosjebaHWM MaTeMaTHYeCcKOro U TPY)KUHHOTO MasiTHUKOB,
oNTUUeCKass Cuia coOuparorier JiMH3bl, PaJAMOAKTUBHBIM  (hOH):
TJIaHUPOBATh W3MepeHHs, coOMpaTh 3KCIepUMEHTa/IbHYI0 YCTaHOBKY U
BBITIOJIHATb M3MepeHusl, Cjiefys Tpe/JioKeHHOW MHCTPYKLIUM, BBIUUC/ISATD
3HaueHUe BeJIMUMHBI U aHA/IM3UPOBaTh TI0JyueHHbIe Pe3yJ/IbTaThl C YUETOM
3a/laHHOU MOTPeIIHOCTU U3MepeHUl;

cobsroaTh MpaBu/ia TeXHUKU Ge3omacHoCTH 1ipu paboTe ¢ 1abopaTOpHBIM
obopy/ioBaHHEM;

pa3nuuaTh OCHOBHbIE TIPHU3HAKM W3Y4YeHHbIX (U3UUECKUX MOJesiei:
MaTepuanbHasi TOUKa, abCO/IFOTHO TBEpZAOEe Teno, TOUYeUHBbIM MCTOYHUK
CBeTa, Jyy, TOHKas JIMH3a, [JlaHeTapHas Mojieflb aToMa, HYK/JIOHHas
Mo/ie/lb aTOMHOTO $1/pa;

XapaKTepu30BaTh TPUHLUIBI  [eHCTBUSI UW3yUeHHBIX MpPUOOPOB U
TeXHUUYeCKUX YCTPOWCTB C OMOpPOM Ha WX OMUCaHUsl (B TOM 4MCIIe:
CTIUZIOMETp, [JJaTUMKW TIOJIO)KEHUsI, PACCTOSIHUSI U YCKOpEeHUs, pakeTa,
9XO/I0T, OUKW, TIepucKor, ¢oToarrmapaT, OINTAYeCKhe CBETOBO/JbI,
CTIeKTPOCKOTI, /I03UMeTp, Kamepa BuibCOHa), WCMOMb3ys 3HaHUSA O
CBOMCTBAaXx (PU3NUECKUX SIBJEHUW U HeoOXoAumble  (uU3nUecKre
3aKOHOMEpHOCTH;

WCTI0JIb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU U3YUYeHHbIX TEXHUUECKUX
YCTPOMCTB, M3MepHUTEeNbHbIX MPUOOPOB M TEXHOJIOTUYECKUX TPOIIeCCOB
TpU pellleHUM yueOHO-TIPAKTUUeCKUX 3a/lau, OMNTUUecKhe CXeMbl mJis
TOCTPOeHUsI U300pa’keHu B TJIOCKOM 3epKaJsie U coOuparoliei IMH3e;
NPUBO/IUTL  TpUMephbl  (HAaxoJuTh  HWHGOpMAIMI0O O  MpUMepax)
TIPAaKTUUeCKOTO WCIO0Jb30BaHusl (DM3MUeCKUX 3HAaHWUN B TIOBCeIHEBHOMN
JKU3HM Ji71s1 0b6ecrieueHust 6e3omacHOCTH TpU obpaltieHuu ¢ ipubopamu U
TEXHUUECKUMH YCTPOWMCTBAMH, COXPaHEHHWSI 3/J0POBbSI W COOJIO/E€HUS
HOPM 3K0JIOTHUYECKOT0 MOBe/IeHNs B OKPY KaloLLeil cpefie;

OCYIIeCTB/SATH TIOUCK WH(OpPMaMM  (QU3NYeCKOro CofiepKaHUs B
WHTepHeTe, caMOCTOsITeIbHO (hOpMYJIMPYsl TIOUCKOBBIN 3aripoc, HAXOUTh



MyTU OTIpefiesieHusl JOCTOBEPHOCTHU T0/TyUeHHOM MH(OPMaILMi Ha OCHOBe
VMEIOIIUXCSl 3HaHWUM U IOTIOJTHUTE/TbHBIX UCTOYHUKOB;

WCTI0/Tb30BaTh TIPY BBITOJTHEHWN YUeOHBIX 3aJ/l[aHUM HayUHO-TIOMY/ISIPHYO
UTepaTypy  (U3NUeCKOro COJiep>KaHUs, CIpaBOUYHble MaTepualibl,
pecypchbl cetu VIHTepHeT, BafieTb NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
ripeoOpa3oBaHys MH(OPMAaIMX 13 OZJHOW 3HAKOBOM CHUCTEMbI B [IPYTYIO;
co3/laBaTh COOCTBEHHbIE TTMChbMEHHbIE W YCTHbIE COOOI[eHHS Ha OCHOBe
vH(boOpMaIMM W3 HEeCKOTbKUX KCTOYHUKOB (PU3NUECKOTO COJep>KaHuUs,
myO/IMUHO TIPeCTaB/SATh pe3y/bTaThl MPOEKTHOW WX HUCCIe/0BaTe/IbCKON
JesiTeIbHOCTH, TIPU  3TOM TPaMOTHO  MCIO/b30BaTh  M3yUeHHbBIN
TIOHATUWHBLIM anmapaT K3yuyaeMoro pasjena (GU3UKH W CONPOBOXKAAThb
BLICTYIIJIEHWE TIpe3eHTaljer C yuéToM ocobeHHOCTel ayAuTOpUu
CBEPCTHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaumeHoBaHue IIporpammHoe copeprkaHue OcCHOBHbIe BU/IbI IeATeTbHOCTH 00YUarOIIAXCsI
n/n pas/iesioB U TeM

yueOHOTO TpeMeTa

dusuka u ee POJIb B ITO3HAHHUM OKPY)KAKIIEro Mupa

0 mpupoje SAByieHUs IpUPOJBI.
dusnueckue AB/IeHUA:
MeXaHWUuYeCcKue, TeIyIOBLIe,

1.1 | dusuka — Hayka du3uKa — HayKa O TIpUpo/e.

BrisiB/ieHre pa3nuuuii Mexx1y (hru3ruecKumMu

Y XUMUUeCKUMU TIpeBpallleHAsIMHU.
Pacrio3HaBaHue U KjiacCUUKalus Pusnueckux
sIBJIEHUI: MeXaHUUeCKUX, TeTJIOBbIX,

Be/IMurH. Pusnueckye
nipubopsbl. TTorperHocTb
H3MepeHUn
MexxayHapoHasi cuctema
e IVHUL]

37IeKTprUYecKue, 3/IeKTPUUECKUX, MAaTHUTHBIX U CBETOBBIX.
MarHUTHbIe, CBETOBBIE, HabJtroeHne v onvicaHye GU3MUeCKUX SIBIEHUH
3BYKOBbIE
1.2 | ®usnueckue 2 dusnyecKue BeJIMYUHBI. OnpejesieHue LieHbI e/leHrs 1IKa/lbl
BeJINUMHBI N3mepeHue pusnueckKux M3MepHUTeILHOTO TIprbopa.

3MepeHUe TUHENHBIX pa3MepOB TeJl

Y TIPOME)KYTKOB BpeMeHH C yUeToM
TIOTPeIITHOCTEM.

M3mepeHre 06beMa XKUIKOCTH U TBEPZOro TeJa.
M3MmepeHue TeMriepaTypbl IPY MTOMOIIU
JKUZIKOCTHOTO TepMOMeTpa U JlaTuuKa
TemriepaTyphbl.

BrIrnoiHeHre TBOPUECKHX 3a/laHUM TI0 TIOUCKY
Croco00B U3MepeHus1 HeKOTOPbIX (U3NUeCKUX
XapaKTepUCTUK, HarlpuMep, pa3MepoB MajlbIx
00BeKTOB (BOJIOC, IPOBOJIOKA), y/aleHHbIX
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00BEeKTOB, 0OJIBIIMX PACCTOSTHUM, MabIX
TIPOMEKYTKOB BpeMeHU. OOCyxKaeHue
Tpe/ijlaraeMbIX CII0CO00B

1.3.

EcrectBeHHO-
HayUYHbIA METO[]
TIO3HAHUS

Kak ¢usuka u apyrue
ecTeCTBeHHbIe HayKH
W3yy4atoT TpUpozy.
EcTecTBeHHO-Hay4YHBIU
METO/I TTO3HAHUS:
Hab/r01eHHe, IOCTaHOBKA
Hay4HOT'O BOITPOCa,
BBIZIBIDKEHHE TUTIOTE3,
9KCITIEPUMEHT 10 MPOBEPKe
TUNOTe3, 00bSICHEeHUE
Ha0/1r0/1aeMOT0 SIBJIEHUS.
Onwucanue HU3NUECKUX
SIBJIEHUM C TIOMOIIL[bIO
Mozienei

Bh1/IBI)KeHHe TUTIOTe3, 0ObSICHSIOIIUX MPOCThIe
sIBJIEHUS], HalIpUMep:

— M0YeMy OCTaHAB/IMBAETCS ABWKYILLeeCs

10 TOPU30HTA/ILHOM TTIOBEPXHOCTH TeJIO;

— MoYeMy B >KapKYI0 MOro/ly B CBET/ION OZIeXK/e
MpoxJiafiHer, ueM B TeMHOU. [IpeziokeHue
C1ioco60B TIPOBEPKY TUTIOTE3.

[TpoBeseHue HMcce0BaHUS IO TPOBEPKE KaKOM-
00 TUMOTe3BI.

[TocTpoeHue mpoCTeNIIMX Mojlesield (PU3NUecKux
sIBJIEHUM (B BUZIe PUCYHKOB WJIA CX€EM), HalpuMep
rajieHue mpeiMeTa; TIPsIMOJIHHeHOe
pacrnpocTpaHeHue CBeTa

Wtoro no pasgeny

HEPBOHH‘IHIH:HBIE cBeieHusa

0 CTPOEHHMH BelleCTBd

2.1

CtpoeHue BelrjecTsa

1

CtpoeHue BellleCcTBa:
aTOMBI U MOJIEKYJIbI, UX
pasMepsl. OMbIThI,
JlOKasblBaroLLe
[JUCKpeTHOe CTpoeHue
BelllecTBa

HabstojeHure v MHTepIipeTaLysi OMbITOB,
CBUIETETECTBYIOIIUX 00 aTOMHO-MOJIEKY/IIPHOM
CTPOEHUH Bell[eCTBa: OTbIThl C paCTBOPEHHEM
Pa3/IMUHBIX BEIeCTB B BOJIE.

OrieHKa pa3mMepoB aTOMOB U MOJIEKY/T

C ucnoJib30BaHueM ¢doTorpaduii, NoaTyueHHbIX
Ha aTOMHOM CHJIOBOM MHUKpockore (ACM) —
naboparopHasi pabora 1o Teme: «O1ieHKa
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JuameTpa aToMa MeTO/JOM Psi/IOB
(c ucnosib3oBaHueM doTtorpaduii)».
OmnpeeneHre pa3MepoB MaJbIX TeJl

2.2 | JBuwxkeHue
1 B3aMMO/IeHCTBUE
yaCTUL] BellleCTBa

[IBM>KeHre 4aCTHUL]
BelllecTBa. CBsi3b CKOPOCTH
JIBIDKEHUS YaCTHL]

C TeMIiepaTypou.
bpoyHoBCKOe fBUXeHUe,
mddysusi.
B3anmoieiicTBre 4acTUI]
BellleCTBa: NPUTSKEHUE

Y OTTa/IKMBaHUe

Hab6moznenne n 00bsicHeHHEe OPOYHOBCKOTO
JBIDKeHUs U siBjieHust Jud@y3um.

[TpoBegeHue 1 00BsICHEHNE OTTBITOB

110 HaOJTIO/IeHHIO TeTIJIOBOTO PaCITMPEeHHs Ta30B.
ITpoBegeHue U 06BsICHEHHUE OTTBLITOB

110 0OHAPYKEeHUIO CHJT

MOJIEKY/ISIPHOTO MPUTSDKEHUS U

OTTa/IKUBaHUS

2.3 | ArperaTtHsle
COCTOSIHUS BellleCcTBa

ArperaTHble COCTOSIHUS
Bell[eCTBa: CTPOEHUeE ra3os,
JKUIKOCTEU U TBEPJBIX
(KpUCTa/JTUYECKUX) TeJI.
B3aumocBs3b Mexay
CBOMCTBaMH Bell[eCTB

B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKY/ISIPHBIM
crpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUU
BO/IbI

Ornucanue (C UCTOJIb30BaHUEM TPOCTBIX
MoO/iesiei) OCHOBHBIX pa3/iMuvii B CTPOEHUU ra3oB,
JKUJKOCTEN U TBEP/bIX Tel.

OOBsICHeHHE MaJION C)KMMaeMOCTH YKUJKOCTeH
Y TBEP/bIX TeJl, O0/IBIIION CKUMaeMOCTH Ta30B.
OO6mbsicHeHre coxpaHeHus1 GOPMbI TBepPAbIX Tes
Y TEKYYEeCTU KUJKOCTHU.

[TpoBe/ieHUEe OMBLITOB, /J0OKA3bIBAIOIIIUX, UTO

B TBEP/IOM COCTOSTHUH BO/Ibl YaCTULIbI HAXOZSATCS
B Cpe/IHEM Jlajiblile APYT OT fApyra (MJI0THOCTh
MEHBIIIE), UeM B >KUJIKOM.

YcTaHOB/IeHUe B3aMOCBSI3U MEX]TY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BO/IbI

Y CyllleCTBOBaHUEM BO/IHbIX OPTraHW3MOB

(MC — 6uosorus, reorpadus)

Wroro no pasgeny
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JIBH>KeHHe ¥ B3aUMOJieliCTBHE TeJl

3.1 | Mexanuueckoe Mexanuueckoe gBrkeHue. | VcciemoBaHue paBHOMEPHOTO /IBUYKEHUS,
[IBIDKeHue PaBHOMepHOe orpefiesieHre ero pU3HaKoB.
Y HepaBHOMepHoe HabmntoieHre HepaBHOMEPHOTO JBM)KEHUS
nBwkeHue. CKOPOCTE. Y OTpejie/ieHe ero OTJIMYUU OT paBHOMEPHOTO
CpenHsisi CKOPOCTb JIBUDKEHMS.
I1pY HepaBHOMEPHOM OrnpepesieHre CKOPOCTH PaBHOMEPHOI'O
IBWKeHUU. Pacuer nytu [BYDKeHUs (11apyKa B XUAKOCTH, MOZJeNn
Y BpEMEHMU [IBKEeHUsI 3/1IEKTPUYECKOT'0 aBTOMOOW/IS U T.[.).
Omnpepenenve cpefjHel CKOPOCTH CKOJIb)XeHHS
OpycCKa Wiy 11apyKa 1o HaK/IOHHOM TJIOCKOCTH.
Pertenuie 3a7au Ha orpeziesieHue IyTH, CKOPOCTH
Y BpeMeHU paBHOMEPHOT'O [JBUKEeHUS.
AnHanu3 rpa)MKOB 3aBUCHMOCTH MyTU U CKOPOCTH
OT BpeMeHH!
3.2 | Hepuwusi, Mmacca, SIBnenvie uHepiuK. 3akoH | OObsCHEHHWe U IPOTHO3UPOBAHKE SIBJIEHUH,

IIJIOTHOCTB

vHepUuy. B3aumMogerncTBue
TeJl KaK IPUYMHA
HM3MEeHEeHHs CKOPOCTHU
JIBY>KeHus TeJl. Macca Kak
Mepa UHEePTHOCTHU TeJla.
[InoTHOCTH BellleCTBa.
CBs3b IJIOTHOCTU

C KOJINUEeCTBOM MOJIEKY/I

B elHMIlE 0ObeMa
BelllecTBa

00yC/IOB/IeHHBbIX WHepLIYel, HarpyuMep, UTo
MPOUCXOIUT MPH TOPMO>KEHUU UJTU PE3KOM
MaHeBpe aBTOMOOH/Is, T0UeMy HEBO3MOKHO
MTHOBEHHO TPEeKPaTUTh JBWKEHUE Ha BeJlIoCuIle/ie
WM CaMOKaTe U T. [I.

[IpoBeseHure U aHa/IU3 OMBITOB,
JIeMOHCTPUPYIOLLIUX U3MEHeHe CKOPOCTH
JIBIDKEHUSI Te/la B pe3yJ/ibTare [IelCTBUSI Ha HEro
JPYTUX TeJ.

PerieHvie 3ajjau Ha onpe/iesieHre MacChl TeJa, ero
o0beMa 1 TJIOTHOCTH.
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[TpoBe/ieHVe U aHATU3 OTIHITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh U3MeHeHUsI
CKOPOCTH TeJia OT €r0 MaccChl

TIPY B3aUMO/€HMCTBUU TeJl.

3MepeHHe MacChl Te/la pa3IMUHbIMU CII0CO0aMHu.
OrnpeziesieHye TJIOTHOCTH TeJla B pe3yJ/bTare
M3MepeHuUst ero Macchl ¥ o6beMa

3.3

Cuia. Bugb! cun

14

Cuila KaK XxapakTepuCTUKa
B3aUMOZEHCTBUS TeJl.
Cuna yrpyroctu v 3aKOH
I'yka. VIamepeHue cuibl

C OMOLLIbIO
JWHaMoMeTpa. fiBjeHue
TATOTEHUS U CUJIA
TspKecTU. Cuna TsKeCTU
Ha [IpyTUX IJlaHeTax.

Bec tesnia. HeBecoMOCTb.
Cro>keHue cuJ,
HarpaBJ/IeHHBIX T10 OJIHOU
TMPSIMOM.
PaBHO el CTBYOIAs1 CUJI.
Cuna tpenus. Tpenue
CKOJIb)XeHUS U TPeHue
nokosi. TpeHve B npupoze
Y TeXHUKe

3yueHrie B3aMMOZIEMCTBUS KaK TIPUUHHBI
M3MeHeHUs CKOPOCTH TeJla UK ero AedopmMaruu.
OnucaHue peasbHbIX CUTYALIMM B3aUMOZEHNCTBUS
TeJT C TIOMOIIIbIO MO/iesield, B KOTOPBIX BBOJUTCS
TIOHSITHE Y N300pa’keHre CUIIbI.

M3yueHue CUJIbI YTIIPYTOCTH.

WccnenoBaHye 3aBUCUMOCTH CUJTBI YTIPYTOCTH

OT YJ/IMHEHUsI pe3UHOBOTO LITHYPA WU
TMIPY’KHHBI (C MOCTPOeHreM rpaduka).

AHanu3 MpaKTUYeCKuX CUTYalui, B

KOTODBIX TIPOSIB/ISIETCS 1eHICTBUE CUJIBI
ynpyroctu (yrnpyroctb Msiua, KpOCCOBOK,

BETOK JlepeBa U Jp.).

AHanu3 CUTYyaluii, CBsI3aHHbIX C SIBJIEHUEM
TATOTEHUSI.

OO6mbsicHeHre OpOUTAILHOTO JBMXKEHUS T/IaHET

C UCTI0/Tb30BaHUEM SIBJIEHHS TATOTEHUS U 3aKOHa
VHepIUH.

3MepeHMe Beca Tesa C IOMOILbIO IMHAMOMeTpa.
ObocHoBaHMe 3TOTO CrIocoba U3MepeHws.
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AHanu3 ¥ MOZie/IMPOBaHUE SIBJIEHUS] HEBECOMOCTH.
JKCrneprMeHTa/IbHOEe MOJTydeHre MpaBu/ia
CJI0KeHUSs1 CUJI, HalpaBJ/IeHHBIX B/IO/Ib OJHOU
TMIPSIMOM.

OrnipefeneHre BeJIMUMHBI paBHO/IeMCTBYIOIEH
CUJL

M3yuyeHue cuiibl TPeHUSI CKOJIb)KEHHS U CUJIbI
TPEeHUsI MOKOS.

VccnenoBaHvie 3aBUCHMOCTH CUJIbI TPEHUS

OT CWJIbI [JaBJIeHHUSI U CBOMCTB TPYLLUXCS
TIOBEPXHOCTEHN.

AHanu3 NnpakTUYeCKUX CUTYyalLui, B KOTOPBIX
TIPOSIB/ISIETCS IEUCTBUE CUJIbI TPEHUS,
WCTIOJTb3YIOTCSI CTIOCOOBI ee yMeHbIlIeHHs

WM YBeJIMYeHUs (KaTaHue Ha JIbDKax,
KOHbKax, TOPMOXKeH1e aBTOMOOUIS,
VICTI0J/Ib30BaHye TO/LIUITHMKOB, IJ1aBaHue
BOJIHBIX KUBOTHBIX U [Ip.).

PerieHue 3ajjau C UCMoab30BaHWEM (POpMyT
J/1s1 pacueTa CUIbI TSDKECTH, CUJIbI YIIPYTOCTH,
CWJIbI TPEHUS

Nroro no pasgeny

JlaB/ieHMe TBepAbIX Te/l, )KUAKOCTel U ra3oB

4.1

HaBnenue. Iepesnaua
JlaB/ieHUs] TBepAbIMU
Te/laMH, KUJKOCTSIMU
Y razamu

3

Hanenvie. CriocobbI
YMEHBILIEHUS U YBeTUYeHUS
JaBjyieHus. /laByieHue rasa.
3aBUCUMOCTH [1aBJIEHUS

AHanu3 ¥ 00bsICHEeHNe OTbITOB U MPaKTUUeCKUX
CUTYaLU, B KOTOPBIX TMPOSIBJISIETCS CU/Ia
JlaBIEHUS.

Ob6ocHoBaHMe CrI0COO0B yMeHbIIIeHHsT
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rasa ot oonema,
TeMIepaTyphl.
[lepenaua faBneHust
TBEPAbIMU TeJlaMH,
JKUIKOCTSIMH U ra3aMHu.
3akoH Ilackans

Y yBeJIMueHus J1aBJIeHUs.
N3yueHue 3aBUCUMOCTHU JjaBJIeHUS ra3a

oT o6bemMa ¥ TeMITepaTypsbl.

3yueHrie 0COOEHHOCTEH TTepe/ilauu 1aB/IeHUs
TBeP/AbIMU TeJIaMU, KUAKOCTIMU U ra3aMu.
O6ocHOBaHMe pe3yabTaTOB OIBITOB
0COOEHHOCTSIMHU CTPOEHUSI BellleCTBa B TBEP/IOM,
JKHUKOM 1 Ta3000pa3HOM COCTOSTHUSIX.
OKCIepUMeHTa/IbHOe [J0Ka3aTe/IbCTBO 3aKOHa
ITackasis.

PeltieHuve 3a7jau Ha pacueT JaBjieHUs TBePAOro
Tesa

4.2

[aBieHue XUAKOCTU

3aBUCUMOCTH /1aBJIEHUS
JKUJKOCTH OT TJTyOUHBI.
[THeBMaTHUeCKre MallvHBI.
['mapocraTuueckuit
napaziokc. Coob1ijaroryecst
cocyzsbl. ['vapaBnueckue
MeXaHU3MBbI

VccnenoBaHue 3aBUCUMOCTH IaBIEHUST
JKUIKOCTH OT TJTyOWHBI TTOTPY>KEHHS U
TJIOTHOCTH >KUIKOCTH.

Habmozenue v 00bsicHeHHE THAPOCTaTUUECKOTO
rapa/iokca Ha OCHOBe 3akoHa ITackais.
3yueHrie cOOOIAIOIIUXCS COCYIOB.

Pemenue 3a7jau Ha pacuet JaBJjieHUs KUIKOCTHU.
OOBsICHeHVe TIPUHIIUTIA 1eHCTBUS
TUIpaBIMYeCcKOro rnpecca, MHeBMaTUYeCKUX
MaIlvH.

AHanmu3 1 00bsCHeHNe MMPaKTUUeCKUX CUTYaI[|H,
JIeMOHCTPHPYIOIIMX TIPOSIB/IeHHe [JaB/IeHUsT
JKUJKOCTH U 3aKoHa [lackarisi, Haripumep
TIPOLIECCOB B OPraHu3Me TIpU ITy00KOBOAHOM
HBIPSIHUHN
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4.3 | AtmMochepHOe ATmocdepa 3emMu JKcrnepryMeHTa/IbHOe 0OHapy KeHue
JlaBjieHve Y aTMOC(epHoe fiaB/ieHne. | aTMOC(hEepHOTro JJaBIeHusl.
ITpyunHbI Cy11]eCTBOBAHUA | AHa/M3 U 00BSICHEHHE OITBITOB W MPAaKTHUeCKHX
BO3/YLIHON 000/10UKU CUTYyaLWM, CBSI3aHHBIX C [eHCTBUEM
3emu. OnbIT aTMOC(EepHOro JjaBjeHusl.
Toppuuenu. M3mepenne OObsicHeHHe CyI[eCTBOBaHUS aTMOChepbl
aTMocC(hepHOro /laBJieHusl. Ha 3emMJ/ie ¥ HeKOTOPhIX IJIaHeTaxX WU/ ee
3aBUCUMOCTH OTCYTCTBUA Ha [APYrux 1iaHeTtax u JlyHe.
aTMoc(epHOro /1aBieHust OObsicHeHHe U3MeHEeHUsI TVIOTHOCTU aTMOC(hephI
OT BBICOTHI HaJ yDOBHEM C BBICOTOU U 3aBUCUMOCTH aTMOC(EpPHOro
Mopsi. [Tpubopsr JlaBJIeHUsI OT BBICOTBL.
JIIS1 U3MepeHust PerieHue 3ajjau Ha pacyeT aTMOC(epHOro
aTMoC(epHOro /1aB/ieHus JlaBJIeHUSI.
3yueHue ycTpoiicTBa OapomMeTpa-aHepouza
4.4 | [leticTBue JleiicTBHe KUAKOCTH Y ra3a | DKCIepuMeHTabHOe 0OHapy)XKeHHe JeHCTBUsS

JKUJKOCTH U rasa
Ha TOTrPYy’>KeHHOe
B HUX T€JIO

Ha MOrPY’KeHHOe B HUX
Tes10. BelTankuBaroias
(apxumenoBa) cuia. 3akoH
Apxumepna. [11aBanue TeJ.
Bo3gyxomniaBanue

JKUIKOCTH ¥ ra3a Ha Torpy»keHHOoe B HUX TeJio.
Omnpe/ienieHrie BBITATKUBAOIIIEN CHITHI,
JIeMCTBYIOL[EHM Ha Tesl0, MOrPY’KeHHOe

B KUJTKOCTb.

[TpoBegeHue U 06Cy>K/jeHHE OTBITOB,
J€EMOHCTPUPYIOIINX 3aBUCUMOCTb
BBITA/IKUBAIOIIIEVN CUJIbI, IeUCTBYIOIEN Ha Teslo
B JKUJIKOCTH, OT 00beMa 1orpy>kKeHHOM

B )KM/IKOCTb YaCTH TeJia ¥ OT TVIOTHOCTH
JKUIKOCTH.

IIposepka He3asucumocmu ebimaaxkusarowjeti
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cunbl, delicmeyroujeli Ha Me/o 8 HUOKOCMU,

om maccol mena.

WccnepoBaHye 3aBUCUMOCTH Beca TeJla B BOZe

0T o0bemMa MOorpy>KeHHOM B KUJKOCTb YaCTH TeJa.
Pemenue 3a7jau Ha ripyMeHeHKe 3aKOHa
ApxuMesia v yCJIOBUS I1J1aBaHUSA TeJl.
KoHcTpyupoBaHue apeometpa

W/ KOHCTPYHPOBaHUe JIOAKU U OIpeiesieHue ee

IPy30M04beMHOCTH
Wroro no pasgeny 21
PaboTa 1 MOLIHOCTB. JHeprus
5.1 | PaboTa ¥ MOIIIHOCTb Mexanuueckasi pabora. OKCIlepyUMeHTalbHOe Oripe/ie/ieHue
MoiHoCTb MeXaHUUeCKOM paboThl CUJIbI TSHKECTU
TIpY TaJIeHUH TeJjla U CUJIbl TPeHUs
TpY paBHOMEPHOM IepeMellieHU!
Tesia TI0 TOPU30HTA/ILHOM
TOBEPXHOCTH.
PacueT MoOL{HOCTH, pa3BMBaeMOM IPU MOJbeMe
T10 JIeCTHULIE.
PeriieHure 3a/ja4 Ha pacueT MexaHU4eCcKoW paboThI
Y MOLLIHOCTH
5.2 | IIpocTbie MexaHU3MBI 5 [IpocTble MexaHU3MBI: OrnpepiesieHre BBIUTPHILLIA B CHUJI€ TIPOCTBIX
pbiyar, 6,10k, HaK/IOHHasT MeXaHH3MOB Ha [IpUMepe pblyara, IoJBUKHOIO
IJIOCKOCTB. IIpaBuio Y Hero/IBMKHOT0 6/I0KOB, HAK/IOHHOM TJIOCKOCTH.
paBHOBeCUs pblyara. WccnepoBanure yc/i0BUS paBHOBeCUS pblyara.
[IprimeHeHue 1ipaBuia OO6Hapy>keHHe CBOMCTB MPOCThIX MeXaHU3MOB
paBHOBeCUs pblyara B Pa3/IMUYHBIX UHCTPYMEHTAX U MPUCIIOCOO/IeHUSIX,
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K 0JI0Ky. «30710TO€

HCII0/Ib3YEMEIX B 6bITy N TexXHHKe, da TdKXKe
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rpaBuio» MexaHuku. KII/]
MPOCTBIX MEeXaHU3MOB.
[IpocThie MeXaHU3MBbI

B OBITY U TeXHUKE

B JKMBBIX OpraHu3max.

OKCIlepyUMeHTalbHOe [J0Ka3aTe/bCTBO paBeHCTBa
paboT Mpu MpUMeHeHWH IMPOCThIX MEXAaHU3MOB.
Omnpepenenuve KII/l HaK/IOHHOM TIJTIOCKOCTH.
Pelienue 3a7jau Ha rp¥MeHeHUe TpaBusa
paBHOBeCHs pbluara v Ha pacuet KII/]

5.3 | MexaHuueckas
SHeprusi

MexaHuyecKasi SHeprusi.
Kunetnueckas

Y TOTeHLalbHasi SHeprusl.
[IpeBpaiieHue OZJHOT'O
BH/IA MeXaHU4YeCKOH
SHepruu

B JIpyrou. 3aKoH
COXPaHEeHUs SHepruu

JKCcrepyMeHTa/IbHOe Oripe/iesieHre U3MeHeHust
KUHEeTUUeCKOU U ToTeHI[MaIbHON SHePruu Tesa
TIPU €ro CKaTbIBaHWU 0 HAKJIOHHOM TJIOCKOCTH.
dopMyUpOBaHKEe Ha OCHOBE UCC/IeJOBaHUs
3aKOHa COXpaHeHUsI MeXaHUUeCKOW SHepruu.
OO6cy>xaeHure TpaHul] IPUMEHUMOCTH 3aKOHa
COXpaHeHUs IHepruu.

PerieHue 3ajjau C UCIMO/Ib30BaHWEM 3aKOHA

B MeXaHUKe COXPaHEeHUs SHePIumn
Wroro no pasgeny 12

Pe3epBHoe Bpems

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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8 K/IACC

BelIlecTBa

No HavimeHoBaHue KomuectBo | IIporpammHoe cogepykaHuve OCHOBHbBIE BU/IbI IeSITEIbHOCTH 00yJaroIxCst
/11 pasziesioB U TeM yacoB
yueOGHOTO MpemeTa
TeruioBble AB/IeHUA
1.1 | CTpoeHue U CBOMCTBA 7 OcCHOBHBIEe T10JI0KeHUs HabntopeHre 1 MHTepIIpeTaIysi OMbITOB,

MOJIEKYJIIPHO-KMHETUYECKOH
TeOpUM CTPOEHMUS Bell[eCTBa.
Macca u pa3meps! aTOMOB

1 MoJieKyJ1. OTbIThI,
MO/TBEP K/JatoLIe
OCHOBHBIE TI0JIOXKEHUSI
MOJIEKY/IIPHO-KUHEeTUUeCKOH
TEeOPUU.

Mogenu TBepA0ro, XUAKOro
1 Ta3000pa3HOT0 COCTOSTHUMN
Bell[eCTBa.
Kpucrammueckue

1 aMop(HbIe Tesa.
OOBbsiCHeHHe CBOMCTB ra3os,
JKAJKOCTEN U TBEPAbIX Tes
Ha OCHOBe T0JI0)KeHUH
MOJIEKYJIIPHO-KHHETUUeCKOU
Teopuur. CMaurBaHue

Y KalWJUISPHbIE SIBIEHUSI.
TenioBoe pacivpeHue

U OKaTue

CBHU/IETeTLCTBYIOIIMX 00 aTOMHO-MOJIEKY/ITPHOM
CTPOEHUY Bell|eCTBa: OMbIThI C paCTBOPEHHEM
pa3/IMUHbIX BeIeCTB B BoO/Ie.

PertieHue 3a/jau 1o OljeHUBaHUIO KOJTMYeCTBa
aTOMOB W/IM MOJIEKY/T B e JUHUIle 00beMa
BelllecTBa.

AHanu3 TeKcTa IpeBHUX aTOMUCTOB (HarpyuMep,
dparmeHTa rosmsl JIykperusi «O npupoze
Beleli») C U3/10)KeHrueM 000CHOBAaHWM aTOMHOM
TUIOTe3bl (CMBIC/IOBOE UTEHHe).

OrnieHKa y6euTeTbHOCTH 3TUX 000CHOBAHHH.
OObsicHeHHe OPOYHOBCKOTO [IBV)KEHUSI, SIBJIEHUS
auddy3uu ¥ pa3nuuuii MeXxa1y HUIMHM Ha OCHOBe
TIOJI0’KEHUM MOJIEKYJ/IIPHO-KMHeTHUeCKOU
TeOpUU CTPOEHUS BellleCTBa.

OOBbsicHeHHe OCHOBHBIX Pa3/IMUUii B CTPOEHUN
ra3oB, >KUJKOCTel U TBePAbIX Tesl

C UCTI0/Tb30BaHUEM T0JI0’KeHU MOJIEKY/ISIPHO-
KUHeTUUeCKOW TeOpUU CTPOeHUs BellleCTBa.
[TpoBezieHMe OMBITOB IO BhIPAIIUBAHUIO
KPHCTasJIOB TTIOBapeHHOM COMU WK caxapa.

45



ITpoBegeHMe 1 0OBSICHEHHE OITLITOB,
ZIeMOHCTPUPYIOIIUX KaITU/JISIPHbIE SIBJIEHUS

U sIBJIeHWe CMauWBaHMsI.

OObsiCHEeHHE PO/H KaITU/UIIPHBIX SBJI€HUH

LIS TIOCTYTIZIEHHS BO/IbI B OPraHU3M pacTeHHH.
Habmtonenue, mpoBezieHre U 00bsICHEHHE
OTTLITOB TI0 HAaOJTIO/IEHHUIO TETIIOBOTO
pacIIMpeHus ra30B, XUAKOCTeN U TBepP/bIX Tesl.
OObsicHeHWe coxXpaHeHHUsI 00beMa TBepABIX Tell,
TeKy4eCTH >XUIKOCTH (B TOM UHCIe, Pa3HHUI[bI

B TEKYUYeCTH JIJIs1 Pa3HbBIX KUIKOCTeH),
JaBJIeHUS Ta3a.

[TpoBefeHMe OMBITOB, [EMOHCTPUPYIOIIUX
3aBUCHMOCTbD JIaB/IeHHs BO3/lyXa OT ero obbema
W HarpeBaHUsI WK OXJIaXKAEeHUS, U UX
00BbsICHeHNe Ha OCHOBE aTOMHO-MOJIEKY/IIPHOTO
yUeHUs.

AHanm3 MpakTUYeCKUX CUTYaLUH, CBSI3aHHBIX
CO CBOMCTBAMM I'a30B, >XUJKOCTEN Y TBEPABIX Tes

1.2

TernioBbie mpoLecchbl

21

Temnieparypa. CBsA3b
TeMITepaTypbl CO CKOPOCTBIO
TeIJIOBOT'O [IBY)KeHUS
yacTtull. BHyTpeHHss
sHeprusi. CiocoObl
Vi3MeHeHUs] BHyTPeHHe!
SHEPryu: Teruionepegaya

Y coBepIlieHre paboThI.

OO6ocHOBaHMe TIPABUII U3MEPEHUS TEMITEPATYPBI.
CpaBHeHHe pa3/TMUHbIX CTTIOCOO0B M3MepeHHs

U IIIKa/I TeMITepaTyphl.

Hab6momenrie n 00bsICHEHUE OMBITOB,
ZIeMOHCTPHUPYIOIIUX U3MeHeHHe BHYTPeHHeH
SHEepruM Tejla B pe3yJbTaTe Terviornepeaaun

1 pabOThI BHEIITHUX CHL.

Habmomenre u 00bsICHEHHE OMbBITOB,
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Buel Teruionepesauu:
TEeTIONPOBOAHOCT,
KOHBEKI[Us1, U3/TyueHue.
Ko1uecTBO TerIoThI.

Y nenbHas Ten10€eMKOCTh
BelriecTBa. TerioobmMeH

Y TeIJIOBOe PaBHOBECHE.
YpaBHeHUe TeTI0BOro
6anaHca. [1naBneHve

Y OTBep/leBaHUe
KPUCTA/JTAYECKUX BEIeCTB.
Y nenbHas TenoTa
T/IaBJ/IeHUSI.
ITapoobpa3oBaHue

Y KOH/IeHCal[usl.
Wcnapenue. Kunenue.

Y nenbHas TersioTa
rapoo0Opa3oBaHUsl.
3aBUCUMOCTb TeMIlepaTypbl
KUIMEeHUs OT aTMOC(epHOro
JlaBJIeHUsI.

Bria)kHOCTh BO3yXa.
OHeprus TOIIvBaA.

Y nenbHas TersioTa
CrOpaHwusl.

[TpuHIMIIBEI paboThI
TervioBbIX Auratesen KIT/I
TeTJIOBOTO JIBUTATeJIsl.

00Cy’KieHre TTPAKTUUeCKUX CUTYaI[UH,
JIeMOHCTPUPYIOIIUX pa3/nyHble BUAbI
Teryionepejauu: TeryionpOBOJAHOCTb,
KOHBEKI[H1I0, U3/TyueHue.

WccnenoBaHue siByieHUs TeryioobMeHa

TIpY CMellIMBaHWY X0JIOAHOUW U ropsiuel BOJbI.
HabJtto/jeHue yCcTaHOB/IEHHUS TET/IOBOTO

pPaBHOBECHSI MeK/y ropsiuel U XOJI0JHOU BOJIOM.

OrnipefieneHue (M3MepeHHe) KOTMYECTBA
TEeTIOThI, TIOJyUeHHOTO BOJOU TIpU
TeryiooOMeHe C HarpeThIM MeTa/lJTIueCKUM
I[UTUH/IPOM.

OrnipefienieHue (M3MepeHUe) ye/bHOU
TeII0eMKOCTH Bell[eCTBa.

Perienue 3a/jau, CBsi3aHHbBIX C BbIUKCTIEHUEM
KOTMYeCTBa TETJIOTHI U TETVIOEMKOCTU

Npy TeryioooMeHe.

AHanu3 cUTyarui rnpakTU4eckoro
WCTIO/Th30BaHUS TEIJIOBBIX CBOMCTB BeIIeCTB
Y MaTepuasioB, HalIpuMep, B Le/IsIX
3HeprocoepekeHusi: TerJIOU30JISLuS,
sHeprocbeperarolfie KphbIy,
TePMOAKKYMYJISITOPBI U T. .

HabstojeHue siBfieHUi McriapeHust

Y KOH/IeHCalUH.

VccnenoBaHue Tipoliecca UCTIapeHust
Pa3/IMYHBIX KUJKOCTEM.

OObBbsicHeHUe sIBJIEHUN UCTIapeHUst
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TenoBble ABUTaTEN

Y 3alllUTa OKPY Karoleu
cpefpbl.

3aKOH COXpaHeHus

Yl TIpeBpalLleHHs] SHeprUu
B TEIVIOBBIX MPOLieccax

Y KOH/IeHCAI[U1 Ha OCHOBE aTOMHO-
MOJIEKY/ISIPHOTO YUeHMUS.

Habmtomenne n 00bsicHEHHE TIPOL[ecca KUIeHHs,
B TOM UMCJIe 3aBUCUMOCTH TeMI1epaTypbl
KWTIeHUS OT JIaBJIeHUSI.

OrnpesieneHue (M3MepeHHe) OTHOCUTETbHOM
BJIQXKHOCTHU BO3/lyXa.

HabJttojeHue mpotiecca TiIaB/ieHus
KpHCTa/VIMueCKOro BelllecTBa, HarlpuMmep, Jibja.
CpaBHeHuUe TIpOLIeCCOB T/IaB/IeHUs
KPUCTA/I/TMUECKUX TeJT U pa3MsArdeHust

TIpYU HarpeBaHUU aMOPGHBIX TeJl.

Ornpenienenue (M3MepeHue) yeabHOU

TEeTUIOTHI TI/IaB/IeHUS JIb/ia.

OO6BbsicHeHUe sIBJIeHUM TI1aBJ/IeHUs]

Y KpUCTa/l/IM3aliui Ha OCHOBe aTOMHO-
MOJIEKY/ISIPHOTO YUeHMUS.

PerieHue 3a/ja4, CBSA3aHHBIX C BHIUUC/IEHUEM
KOJIMUeCTBa TEIVIOThI B TIpolieccax
TeTuIoTiepejauu TIpH T/IaB/IeHUN

Y KPUCTA/UTM3aLUY, UCTIapeHUH U KOH/IeHCal|H.
AHanmm3 cUTyaryi rnpakTH4eckoro NpuMeHeHUsI
SIBJIEHUM TIJIaBJIeHUs U KPUCTa/I/T3al[iH,
HarprMep, MoJlyueHre CBePXUYMCThIX
MaTepHrasioB, CoJieBasi Tpefka u Jp.

AnHasnun3 paboThI M 00BSICHEHHE TIPUHLIATIA
JIeNCTBUS TEIJIOBOT'O JBUTATEJIS.
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BreruncieHye KosmyecTsa TeIIOTh],
BbI/IeJIAIOIL[eroCs IPU CrOpaHuM pas3/IMYHbIX
BU/I0B TOIIMBa, U KII/I nBuraresns.
O6cy>kaeHre 5KO0rMUecKuX MocaeCTBUN
VICITI0/Ib30BAHUA JiBUTraTe/Ield BHYTPEHHEeT O
CropaHwusi, TeMJIOBbIX U TUIPO3/IEKTPOCTAHLUMN

Wroro no pasgeny

28

BJ'IEKTPI/I‘IECKI/IE N MdIHHTHbIE SAB/ICHUA

2.1 | DnekTpuueckue
3apspbl.

3apsiKeHHbIe Tejla

1 UX B3aUMO/IeUCTBUS

7

OJieKTpUu3alys TeJl.

[1Ba poja 3/IeKTpUYeCKUx
3apsioB. B3aumogeiicTBre
3apsKeHHBIX TeJl.

3akoH Ky/oHa (3aBUCMMOCTb
CHWJIbI B3aMO/IENCTBUS
3apsPKeHHbBIX TeJl

OT BeJIMYUHBI 3apsiZiOB

Y PAaCCTOSIHUS MEXIY
Te/aMu).

OJIeKTprUUecKoe TioJe.
HaripsskeHHOCTh
3/7IeKTPUYECKOTO0 MOJIS.
[IpUHLMUTT CyTIeprio3uLuu
371eKTPUYECKUX M0JIen

(Ha KaueCTBEHHOM YDOBHe).
Hocutenu snekTpruyeckux
3apsii0B. DeMeHTapHbIN
371eKTPUYECKUM 3apsif.

HabJtro1eHue 1 IpoBe/jeHHe OITbITOB

T10 3/7IeKTPH3aLiX TeJT TIPH CONMPUKOCHOBEHHUH

Y UHJYKLIUE.

Habmtomenne u 00bsicCHEHHE B3aUMO/IeCTBHS
OJJHOMMEHHO ¥ Pa3HOMMEHHO 3apsDKEHHBIX TeJl.
OOBsiCHEeHHe TPUHITUIIA 1eHCTBHUS /IEKTPOCKOIIA.
OOBsACHeHUe SIBJIEHUH 3/IeKTpU3alin

TP COTIPUKOCHOBEHMHU T/ U

WHAYKLIAEeH C UCITOb30BaHUEM 3HAHUM O
HOCHUTEJISIX 3JIEKTPUUECKHX 3apsi/ioB B
BeIIeCTBe.

Pacrio3HaBaHHe ¥ O0BSICHEHHE SIBJIEHUH
3JIEKTPH3al[i1 B TIOBCEJHEBHOM JKU3HHU.
Habmomenre 1 00bsICHEHHE OMBITOB,
W/LTFOCTPUPYIOIINX 3aKOH COXPAaHeHHS
3JIEKTPHUUECKOT0 3apsifia.

HabJtro/1eH1e OIbITOB 110 MO/Ie/TUPOBAHHUIO
CUJIOBBIX JIMHUHN 3JIEKTPHUUECKOTO TTOJIS.
ViccnenoBaHue JeHCTBUS 3/IEKTPHUUECKOTO TIOJIS
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Hd MMPOBOJIHWMKHK U JHU3JIEKTPUKHU
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CtpoeHue aToma.
[IpoBOAHUKMU
Y IU3/IEKTPUKU. 3aKOH

COXPpdHEHHSA 3JIEKTPHUYECKOI'O

3apsiia

2.2

[ToCcTOsSIHHBIN
3/71eKTPUUYECKUM TOK

20

ONeKTPUUeCKUH TOK.

Y cioBus CyljecTBOBaHUS
5JIeKTPUYECKOr0 TOKaA.
VICTOYHUKU TOCTOSTHHOTO
TOKa. [lercTBust
5/7IEKTPUYECKOr0 TOKa
(TerioBOe, XUMHUECKOE,
MarHuTHOeE).
OeKTpUUeCKU TOK

B JKUJIKOCTSIX U ra3ax.
OJieKTpuyecKas Liellb.
Cwuna Toka. JneKTpruuecKoe
HarpsbkeHue.
ConpoTtus/ieHne
TPOBOJHUKA. Y je/ibHOe
COMPOTHUBJ/IEHNE Bell[eCTBa.
3akoH OMa /151 yyacTKa
uenu. [TocnenoBaTtenbHOe

U I1apa/uie/ibHOe COeJHEeHue

TIPOBO/IHUKOB.
PaboTa ¥ MOIIIHOCTh
3JIEKTPUUYECKOTO TOKa.

HabmtozeHne pa3MuuHbIX BUIOB AeHCTBHUS
3JIEKTPUUECKOTr0 TOKa U 0OHapy>KeHHe 3TUX
BUJIOB ZIEMCTBYS B TIOBCEJHEBHOM >KH3HMU.
HabmtofeHre BO3HUKHOBEHHS Ta30BOTO pa3psijia
Y 37IEKTPUUYECKOT0 TOKa B JKUJKOCTU.

COopKa ¥ UCIIBbITaHHe 3/IeKTPUUeCKOH LIeTn
TOCTOSIHHOTO TOKa.

V3mepeHre CUJbI TOKA aMIIEPMETPOM.
V3mepeHue 3/1eKTpUUeCKOr0 HarpsyKeHUsT
BOJIbTMETPOM.

[TpoBesieHe 1 0ObSICHEHHE OTTLITOB,
JIEMOHCTPHPYIOIIMX 3aBUCUMOCTD
371EKTPUYECKOT0 COTIPOTHB/IEHHS IPOBOAHUKA
OT ero /JIVHBbI, T/I0IIa/IU MOTIePeuHOro CeueHust
Y MaTepua’a.

WccnenoBaHue 3aBUCMMOCTH CHJTbI TOKa,
TIPOTEKAIoIIero uepe3 pe3ucTop,

OT COTPOTHUBJIEHUS PE3UCTOPA U HaTPSDKeHUs
Ha pe3ucTope.

[TpoBepka npaBu/a CJI0KeHUs HaTIpsSKeHUU
TIpU TI0CJ/Ie/I0BaTeIbHOM COeIMHEHUH ABYX
Pe3UCTOPOB.
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3akoH /bxoyns—/leHua.
OJIeKTpUuyecKue Lernu

U noTpeburtenu
3JIeKTPUYECKOW SHEPryur
B ObITYy. KopoTkoe
3aMbIKaHHe

[IpoBepka npasunia /Jisi CUIbI TOKa

TIpU MapalyieJIbHOM COeJMHEHUU Pe3UCTOPOB.
AHanu3 cuTyalum nocjiejoBaTebHOro U
Trapasuie/ibHOro CoeIMHeHUs TPOBOJHUKOB

B [JOMAIIHUX 3JIEKTPUYECKUX CeTHX.

Perienue 3agau ¢ ucrnosb3oBaHueM 3akoHa Oma
1 (GOpMyJ1 pacueTa 3/IeKTPUYeCKOro
COTPOTUBJ/IEHUS TIPU MOC/IeI0BATE/IEHOM

Y TlapaJijieJIbHOM COeJMHEeHUY ITPOBO/JHHKOB.
OnpegeneHve  pabOTbl  3/IEKTPUUECKOTO
TOKa, IPOTeKAaroLero yepes pe3ucTop.
OmnpeziesieHye MOIIIHOCTH 3JIEKTPUUECKOr0 TOKa,
BbIZIe/ISIEMOM Ha Pe3UCTOpe.

WccnenoBanne 3aBUCMMOCTY CHJTbI TOKA Yepe3
JIAMITOYKY OT HaTpsDKeHUs Ha Hell.
Ornpegenenue KII/ HarpeBaTessi.
ViccnenoBaHue ripeoOpa30BaHUst SHEPTUN

TIpU TIOAbEeMe Tpy3a 3/1eKTPOABUTaTe/IeM.
OObsicHeHHe YCTPOMCTBA M MPUHLIUTIA JeHCTBUS
ZIOMAIITHUX 3JIeKTPOHArpeBaTe/IbHbIX TIPUOOPOB.
OObBsicHeHHe IPUYNH KOPOTKOT'O

3aMbIKaHWS U IPUHLMIIA JeMCTBUS TIJIaBKUX
npeJOXpaHuUTeJIen.

Perenue 3aziau ¢ UCIob30BaHMEM 3aKOHa

[xoyns—Jlennia

2.3

MarHuTHbIe SIB/IeHUSI

[TocTosiHHBIE MarHUTBI.
B3aumoelicTBre

MCCJIE,E[OB&HI/IE MAromMTHOI'O BBaHMOAEﬁCTBHH
ITOCTOAHHBIX MdI'HUTOB.
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TOCTOSIHHBIX MarHWTOB.
MarsuTHoe mose.
MarHuTtHoe 11os1e 3emu

Y ero 3HaueHue [Jis )KU3HU
Ha 3emie. OnbIT DpcTeja.
MarnutHoe 11oJjie
3/7IEKTPUYECKOTr0 TOKaA.
[IprimeHeHue
3/1eKTPOMarH1uTOB

B TexHUKe. [leiicTBUe
MAarHUTHOI'O M0JI

Ha [POBOJHUK C TOKOM.
OJIeKTpOoJBUraTe b
TOCTOSIHHOT'O TOKa.
Wcnonb3oBaHue
37IeKTpO/iBUTraTe/1en

B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCIIOpTe

V3ydyeHrie MarHUTHOTO TOJIs1 TOCTOSTHHBIX
MarHUTOB TPY UX 00beIMHEHUU 1 pa3fie/ieHu .
VccnepnoBaHre MarHUTHOTO B3aUMO/IeCTBUST
MOCTOSTHHBIX MarHUTOB.

M3ydyeHrie MarHUTHOTO TIOJIs1 TOCTOSTHHBIX
MarHuTOB TIPY UX 00beJUHEHNUH U pa3zie/ieHUH.
[TpoBezieHUe OTBITOB 0 BHU3Ya/Iu3aLiUU OISt
MOCTOSTHHBIX MarHUTOB.

W3yueHue siBjieHUsI HAMarHUUUBaHUs
BeleCTBa.

VccnenoBaHue 1eHCTBUS 3/IEKTPUYECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBezeHMe OMBITOB, EMOHCTPUPYIOLUX
3aBUCUMOCTb CUJIbI B3aUMOJENCTBHUS KaTYyLLIKU
C TOKOM M MarHuTa OT CWJ/Ibl M HaripaB/eHUs1 TOKa
B KaTyllIKe.

AHanu3 cuTyalnui NpakTU4ecKoro NpyuMeHeHUst
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAax, MPOMBILLJIEHHOCTHU, MEJJULIVHE).
V3ydeHue [ieiiCTBUSI MAarHUTHOT'O T0JISA

Ha TIPOBOJHUK C TOKOM.

V3yueHue [eHCTBUS 371€KTPOJBUTATEISI.
N3mepenue KIIA,
3/1eKTPO/JBUraTeIbHON yCTAaHOBKM.
Pacrio3HaBaHue U aHa/In3 pa3TMYHbIX
TIPUMEHEeHU M 371eKTpOJBUTaTeen
(TpaHCTIOpT, OBITOBBIE YCTPOUMCTBA U AP.)
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2.4 | DneKTpoMarHUTHas
VHAYKLUA

OmnbiTel @apages. fBneHuve
5/71eKTPOMarHMTHOM

vHAykuuu. [TpaBuo JleHija.

OneKTporeHepaTop.
Crioco6sl rosiyueHust
5JIEKTPAYECKOW SHEPTHUH.
OJIEKTPOCTaHL[UU

Ha BO300HOB/ISIEMbIX
VCTOUHUKAX SHEePrUU

OnbITHI 110 UCC/IeJOBaHUIO SIBJIEHUS
3/1eKTPOMarHMTHOM MHAYKLIUU: UCCe[loBaHHe
H3MeHeHUW 3HaueHus U HarpaBeHus
VH/JYKLIMOHHOTO TOKa

Nroro no pasgeny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB TIIO ITPOI'PAMME
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9 KJ/IACC

JBIDKEHHE 1 CTIOCOObI
ero OnMCaHus

MarepuanbHasi TOUKa.
Cucrema oTcyera.
OTHOCUTE/ILHOCTh
MeXaHUYeCKOro [BUKEeHUS.
PaBHOMepHOe
MIPSIMOJTMHEHOE JIBU)KEHUE.
HepaBHomepHoe
NIPSIMOJTMHEHHOE [IBU)KEHHE.
CpenHsisi U MTHOBEHHast
CKOpOCTH Tejia Tipu
HepaBHOMEPHOM /[IBMKeHUU.
Yckopenue.
PaBHOyCKOpeHHOe
MIPSIMOJTMHEHOE JIBI)KEHUE.
CeobogHoe majieHue.
Omnbitel ["anunes.
PaBHOMepHOe BUXeHUe

I10 OKPY>KHOCTH.

ITepuopn u yactora
obpaitenusi. JTuHeiHast

Y yIJI0Basi CKOPOCTH.

Ne HavimeHoBaHue Komuectso | IlporpammHoe comepykanre | OCHOBHBIE BU/IBI IeT€/TLHOCTH O0yUarOIHXCsI
/11 pa3ziesioB U TeM 4yacoB
yueGHOTO TipeMeTa
MexaHnyeckue siBJIeHUS
1.1 | Mexanuueckoe 10 MexaHuyeckoe JBUKeHNe. AHanmu3 1 00CcyKieHre pa3InyHbIX IPUMEePOB

MEeXaHUUYECKOTO JIBVKEHHSI.

Ob6cy>xIeHre TpaHuL] IPUMEHNUMOCTH MOJeTH
«MaTepHaJibHasi TOUKa».

OnucaHre MeXaHUUeCKOTO /IBV)KeHUS
pa3MUHbIMU criocobamu (ypaBHeHUe, Tabuiia,
rpaduk).

AHanm3 >KU3HeHHbIX CUTYallui, B KOTOPBIX
TIPOSIB/ISIETCST OTHOCUTETbHOCTh MEXaHUUYeCKOTO
JBYDKEHUSI.

HabmroieHre MexaHU4ecKoro JBIKeHHs Tejia
OTHOCHUTE/TbHO Pa3HbIX TeJl OTCUeTa.
CpaBHeHMe TyTel U TPAeKTOPUM [BY>KEHUS
OJTHOTO U TOTO K€ TeJla OTHOCUTETbHO pa3HbIX
Tes OTCueTa.

Ananmm3 Tekcta ["aninest 06 OTHOCUTeTBHOCTH
IBYDKEHUS; BBITIOJTHEHHE 3aIaHUM TI0 TeKCTY
(cMBIC/IOBOE UTEHHE).

OnpegenexHve cpefHeit CKOPOCTH
CKOJIb)KeHUsT Opycka WM ABWXKEeHUs IlIapvka
10 HAKJIOHHOM TIJIOCKOCTH.

Ananmm3 u 06cyxIeHre criocoboB
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[TeHTpOCTpEMUTE/IBHOE
YCKOpeHue

NIPUOIVPKEHHOTO OTTpe/le/IeHst MTHOBEHHOMH
CKOPOCTH.

OmnpefeneHre CKOPOCTH PaBHOMEPHOTO
OBVOKeHUs (IIIapyKa B KUAKOCTH, MOJIe/N
3/IEKTPUUECKOTr0 aBTOMOOW/IS U T. T1.).
OrnipefienieHue My TH, TIPOWIEHHOTO 3a JJaHHbIN
TIPOME)KYTOK BpeMeHH, U CKOPOCTH TeJia

110 rpaUKy 3aBUCUMOCTH MyTH PaBHOMEPHOTO
JBWKEHUsI OT BpeMeHH.

OO6cyxaeHre BO3MOXHBIX TTPUHITUIIOB
JercTBUS MPHUOOPOB, U3MEPSIOIIUX CKOPOCTh
(crmigomeTpoB).

BbrunciieHue MyTH U CKOPOCTH TIPU
PaBHOYCKOPEHHOM TPSIMOJIMHEHOM ABMXXeHUU
Tesa.

OmnpeiesieHye TIPOMJEHHOTO TTYTU U YCKOPEeHUsT
JBVDKEHUs Tesla 10 rpauKy 3aBUCUMOCTH
CKOPOCTU PaBHOYCKOPEHHOTO NPSIMOIMHEHHOTO
JBIDKEHUS Tesla OT BpeMeHH.

IIposepka 2unomesbl: eciu

Nnpu pasHOYCKOPEeHHOM O8UMCEHUU

6e3 HauanbHOU CKOpoCcMuU Nymu OMHOCSIMCs
KAK psI0 HeuYemHblx yuces, mo
coomeemcmaytowjue NpoMe*CymKu epemeHuU
OOUHAKOBB!.

OnpejeneHve yCKOpeHUs Tena

TIPU PaBHOYCKOPEHHOM JIBHYKEeHUU
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T10 HAaK/IOHHOM TJIOCKOCTH.

V3mepeHue repuojia U 4aCTOThI 0OpallieHus
TeJia Mo OKPY’>KHOCTHU.

OnpejeneHrie CKOPOCTU PaBHOMEPHOTO
JBIDKEHUsI Tesa M0 OKPY’>KHOCTH.

PerieHue 3a/jau Ha oripefiesieHre
KUHeMaTUUeCKUX XapaKTepPUCTUK
MeXaHUYeCKOT0 IBM>KeHUS pa3/IMuHbIX BU/IOB.
Pacrio3HaBaHue U NIPUO/IMPKEHHOe OTTHMCaHKe
pa3/IMUHbIX BUJOB MEXaHUUECKOTO JBMKEHUS
B TIPUPO/Ie ¥ TeXHUKe (Ha IprUMepax CBOOOTHO
naZlaroLuX TeJl, IBW)KEHUS] )KUBOTHBIX,
HebeCHBIX TeJl, TPAHCIIOPTHBIX CPeACTB U [Ip.)

1.2

BsaumogeiicTBure Ten

20

[TepBbiii 3aKOH
HrtoToHa. BTopoii 3akoH
HetoToHa. TpeTtuii 3aK0H
HerotoHa. [TpuHIMI
CyTepIio3vLIMY CUI.

Cwuna ynpyroctu. 3aKoH
I'yka. Cusia TpeHust: cuia
TPEeHUS CKOJIbXXEeHUs, ChJIa
TPEeHUsI TIOKOSI, IPyTHe BUJIbI
TPEHUSL.

Cwua TsSDKeCTU M 3aKOH
BCEMUPHOTO TSTOTEHUSI.
YckopeHHe cBOOOTHOTO
naZieHusi. JIBrokeHue rjiaHeT

Habmtogenue u 006Cy»k/jeHre OMbITOB

C [IBIDKEHHWEM TeJjia PH YMEHBIIIeHUH BJIASHUS
NPYTHUX TeJl, MPeIATCTBYIOMNUX ABMKEHHIO.
Amnanus tekcra ['anmvsies c onucaHuem
MBICJIEHHOT'O SKCITIepHMEHTAa,
000CHOBBIBAIOITIET0 3aKOH UHEPI[UH;
BBITIOJTHEHME 3a/JaHUH 10 TEKCTY (CMBIC/IOBOE
yTeHue).

Ob6cyxmeHue BO3MO>KHOCTH
BLITIOJIHEHUS ~ 3aKOHA  WHEpPLUd B
Pa3IMYHBIX CUCTEMaX OTCUeTa.

Habmomenne u o0Cy»xeHre MeXaHHUeCKHUX
SIBJIEHUH, TIPOUCXO/ISAIINX B CUCTEME OTCUETa
«Tenexxka» pu ee paBHOMEPHOM
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BOKpyr CouHija. [lepBas
KOCMHYecKasi CKOpPOCTb.

HeBecomocTs 1 neperpysku.

PaBHOBecHe MaTepuaIbHOM
TOUKH. AOGCOIOTHO TBEp/I0e
Tesio. PaBHOBecre TBepA0ro
TeJla C 3aKperIeHHOU OChO
BpaljeHrs. MOMeHT CUJIBI.
LleHTp TsKeCTH

Y YCKOPEHHOM [IBUKEHUU OTHOCUTEJIbHO
KabuHeTa (pU3MKH.

[encTBUs C BEKTOPAMU CHUJT: BBITIOJIHEHUE
3a/IaHUM TI0 CJIOXKEHUIO Y BBIYMTAHUIO
BEKTOPOB.

Habntogenue n/vnu rpoBezieHue OTbITOB,
JIeMOHCTPUPYIOLLIUX 3aBUCUMOCTb YCKOPEeHUs
Tejla OT NPWIOXKEHHOM K HEMY CUJIbl U MaCChl
Tesa.

AHanu3 1 06bsiICHeHHe SIBJIeHU

C MCII0J/Ib30BaHMeM BTOPOro 3akoHa HbroTOHa.
Pemienvie 3a7jau € UCMo/ib30BaH¥eM BTOPOTO
3aKoHa HbprOTOHA 1 npaBW/ia CJI0XKEHUS CUJL.
OrnpefienieHre KeCTKOCTU MPYKUHBI.

AHanu3 cutyaljuii, B KOTOpbIX Hab/Ir0/jat0TCs
yrpyrue aedopmaryu, ¥ ux o0bsicHeHHe

C UCIOoJ/Ib30BaHueM 3akoHa ['yka.

Perienuie 3aau ¢ mcrionp3oBaHyeM 3akoHa ['yka.

VccnepnoBaHue 3aBUCHMOCTY CUJTbI TDEHUSI
CKOJIb)KEHUSI OT CUJIbl HOPDMAaJILHOTO [|aB/IeHUS.
O6cysxaeHre pe3yibTaTOB UCC/Ie0OBaHMUS.
Omnpepenenve Ko3¢pdULieHTa TpeHus
CKOJIb)KEHUSI.

V3mepeHue CUJbI TPEHUS TTOKOS.

Perenue 3aziau ¢ ncrnonb30BaHueM (POPMYJIbI
JJ1s1 CUJIbI TPEHUSI CKOJIbXKEHUSI.

AHanu3 BUKeHUs TeJl TOJIbKO IO/, JeiCTBUEM
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CHJTBI TSDKECTH — CBOOOIHOTO Ma/IeHusI.
OOBsicHeHHe He3aBUCUMOCTH YCKOPEHUS
cBOOO/IHOTO Ta/IeHHsT OT MacCChl TeJa.

O1jeHKa BeJTMUMHbBI CUJIbl TATOTEHUS,
JeUCTBYHOLIEN MeXIy ZIBYMst

TeslaMu (7151 pa3HbIX Macc).

AHanmu3 BvKeHUst HeOeCHBIX Tesl

TI0/1 IeiCTBUEM CUJTbI TATOTEHUS

(c ucronb30BaHUEM [IOTIOJTHUTETBHBIX
HMCTOUYHUKOB MH(MOPMALIHH).

PertieHue 3a/jau C UCIOb30BaHWEM 3aKOHa
BCEMUPHOTO TATOTEHUS U (DOPMYJIBI

QIS pacueTa CUJIbl TSDKECTH.

AHamM3 OpUruHaJILHOTO TEKCTa,
OTMUCHIBAIOIIIEr0 MPOSIB/IeHHUS 3aKOHA
BCEMUPHOTO TATOTEHUsI; BbITIO/THEHUEe 3a/laHui
TI0 TEKCTY (CMBIC/IOBOE UTeHUe).

Habmtomenne u 00Cy»K/jeHre OMbITOB

10 U3MEHEeHHIO Beca TeJla TPU YCKOPeHHOM
JBIDKEHUM.

AHann3 yc/0BUM BO3HUKHOBEHMSI HEBECOMOCTHU
Y TIeperpy3Ku.

Pertienuie 3a/1au Ha orpefiesieHHe Beca Tejia

B Pa3/IMYHbIX YCIOBUSIX.

AHanu3 cus, 1elCTBYIOIIUX Ha Teslo,
TIOKOSIITIeeCs: Ha OIIope.

OrnpeiesieHye 1jeHTPa TSHPKECTU Pa3/IMUHbBIX TeJl
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1.3.

3aKOHbI COXpaHeHus

10

Nmnynec Tena. VIsmMeHeHue
umMIysibca. IMmynbc CUibL.
3aKOH COXpaHeHUst
uMInysbca. PeaktusHOe
JBIJKEHHe.

MexaHuueckasi pabota

M MOIIHOCTh. PaboTa cun
TSDKEeCTH, YIIPYTOCTH,
TpeHusi. CBA3b SHEPruun

1 paboTel. [ToTeHI[MaMbHas
SHEePrus TeJa, MOAHATOrO
HaJl IOBEPXHOCTBIO 3eMJIU.
[ToTeHManbHas sHeprus
CKaTOU MPY’KUHBI.
Kunetnueckas sHeprus.
Teopema 0 KUHETUUECKOM
SHepruu. 3aKOH COXpaHeHUs
MeXaHWUYeCKOU SHepruu

HabntozmeHue u 00CyKeHre OIbITOB,
J€eMOHCTPUPYIOIIUX Mepeiauy UMITy/IbCa
TIPY B3aMMO/IENCTBUM TeJ, 3aKOH COXpaHeHMUsI
HMITyJ/IbCa MPY aOCOJTIOTHO YIIPYyTOM

Y HeyIIpyroM B3auMO/eMCTBUU Tel.

AHanu3 cuTyaluu B OKPY’Karolller >KU3HU

C UCII0/Ib30BaHUEM 3aKOHA COXPaHeHUs
VMITy/IbCa.

Pacrio3HaBaHMe sIBleHHsI pEaKTUBHOTO
JBVDKEHUs B TIPUPOJie U TEXHUKE.
[TpriMeHeHre 3aKOHa COXPaHeHUs1 UMITYJ/IbCa
JJIs pacueTa pe3y/bTaTOB B3aUMOZENCTBUS Te
(Ha mpuMepax Heyrnpyroro B3auMoZieHCTBUS,
yTPYTOTO [IeHTPaJIbHOTO B3aUMOAEUCTBUS JBYX
OJJMHAKOBBIX TeJl, OJHO 13 KOTOPBIX
HETIO/IBMXKHO).

PerieHue 3a/1au C UCMOJIb30BaHMEM 3aKOHa
COXPaHEeHUs1 UMITYJ/IbCa.

OnpejenexHve paboThI CUJIBI
yOpyrocT TIpU TOAbeMe Tpy3a C
WCTIO/Tb30BaHHUEM  HEIOZABIDKHOTO U
MOABIKHOTO  O0KOB.  V3MepeHue
MOIL[HOCTH.

Vi3mepeHue MOTeHIMATLHOW SHEePTUH YIIPYTo
e OpMUPOBaHHOM TIPYKUHBI.

VI3MepeHre KUHETUUECKOUN SHEPryu Tea

10 J/IiHe TOPMO3HOTO My TH.
OKCIiepuMeHTaIbHOe CPaBHEHWe W3MeHeHUst
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MOTeHLUA/IbHOW Y KWHEeTUUeCKOUW SHePru Tesia
TpY JBW>KEHUM 110 HAaKJIOHHOM TIJIOCKOCTH.
OKcrepuMeHTa/lbHasi TIPOBepKa 3aKoHa
COXpaHeHUs] MexXaHUUeCKOW 3Hepruu

1Ipy CBOOOTHOM TTaJIeHUH.

[IprMeHeHMe 3aKOHA COXpaHeHUsI
MeXaHWueCKOM Hepruu Jiisi pacueTa

HOTEHL[I/IEU'[I)HOIZ 1 KUHeTUUeCKOMU SHepr WM Tesa.

Pemrenue 3a/id4 C MCI10/Ib30BAHHWEM 3dKOHd
COXpdHEHUNA MeXaHHUUeCcKon SHepruun

Wroro no pasgeny

40

MexaHn4yecKHe K0/1e0aHus ¥ BOJTHBI

2.1

MexaHuueckue
KOJiIe0aHus

7

KonebarenbHOe IBWKEHHE.
OCHOBHbIE XapaKTePUCTHKU
KonebaHMii: Iepro,
9JacToTa, aMITUTY/A.
MaremaTtuyeckui 1
MIPY>KUHHBIN MasiTHUKH.
[IpeBpaiuenue s3Hepruu
npy KoJiebareslbHOM
JBYDKEHHUH.

3aryxatoliye KoyiebaHus.
BbIHYXZIeHHbIe KoJsieOaHuUs.
Pe3onaHc

Habmtonenne konebanuii o JeliCTBUEM CHJT
TSDKECTH U YIIPYTrOCTU U 0OHapy)KeHHe
1o/I00HBIX KoiebaHU B OKPY>KaloIT|eM MUpe.
Ananu3 KoebaHMM rpy3a Ha HUTH

1 Ha TIPY>KUHE.

Omnpe/eeHre 4acTOThI KOJIeOaHHUM
MaTeMaTHUeCKOI'0 U MPY>KUHHOTO MasiTHUKOB.
HabmoneHue u 00bsICHeHUe SIBJIEHUS
pe30oHaHca.

ViccnenoBaHye 3aBUCMMOCTH TIEpHO/ia
Kosie0aHUI MOZBEIIIEHHOT0 K HUTH Ipy3a

OT JVTUHBI HUATH.

ITpoBepka HE3aBUCUMOCTH MepU0/ia KoyiebaH

rpy3a, MO/IBEIIeHHOr 0 K JIeHTe, OT MacChl Tpy3a.

HabstoieHue v 06Cyx/ieHre OIbITOB,
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J€EMOHCTPUPYIOIIUX 3aBUCUMOCTh TIepuo/ia
Kosie0aHUI MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U )KeCTKOCTU MPY>KUHBI.

[IpriMeHeHHe MaTeMaTHYeCKOro

Y TIPY>KUHHOTO MasiTHUKOB B KaueCTBe
Mo/iesiel Ji7isl OITMCaHMs KoJjleOaHui B
OKpY»Katoll[eM MHpe.

Pertienue 3a/jau, CBSI3aHHBIX C BBIUHMCTIEHUEM
WU OLIeHKOMW 4aCTOTHI (Tepro/a)
KoJste0aHuUH.

H3mepeHue yckopeHusi c60600H020 nadeHus

2.2

MexaHuyeckue
BOJIHBL. 3BYK

MexaHuyeckue BOJIHBL.
CBolicTBa MeXaHUUECKHUX
BOJIH. IIpofonbHBIe

Y TIOTIepeYHble BOJIHBI.
[/iiHa BOJIHBI U CKOPOCTH ee
pacripoCTpaHeHusl.
MexaHuyeckure BOJIHbI

B TBEPZOM TeJie,
CerCMUUeCKre BOJIHBI.
3ByK. ['pOMKOCTB 3ByKa

Y BbICOTa TOHa. OTpakeHue
3ByKa. UH(pa3ByK

Y yJIbTPa3ByK

OOHapy>keHHe ¥ aHa/Ii3 BOJTHOBBIX SIBJIEHUN
B OKPY’KaroIlleM MHUpe.

HabJtto/jeHue pacripocTpaHeHus TIPOZOIbHBIX
U TIOTIepeYHbBIX BOJTH (Ha MO/IeJIN)

1 0OHapy>KeHre aHaIOTUYHBIX BHUIOB BOJTH

B MpUpO/e (3BYK, BOJHBI Ha BOJIE).
BbruniciieHye /TMHBI BOJTHBI U CKOPOCTH
pacripoCcTpaHeHUs 3BYKOBBIX BOJIH.
OKCIlepuMeHTa/IbHOe OTIpe/iesieHe

I'PaHMUL] YaCTOTHI C/IBIIIIMMbBIX 3BYKOBBIX
KonebaHui.

HabJtio/jeH1e 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM UHCJIe, C UCTI0/Ib30BAaHHUEM
MY3bIKaJIbHbIX UTHCTPYMEHTOB).

Habmonenre u 00bsICHEHHE SIBJIEHUS
aKyCTUUYECKOTO pe30HaHCca.
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AHanu3 OpUrrHaJbHOTO TEKCTa, MOCBSIEHHOTO
VCII0/Tb30BaHUIO 3BYKa (WX y/IbTPa3ByKa)

B TEXHHUKe (3XO0JI0KaLsl, YIbTPa3BYK

B MeJIULIUHE U [IP.); BBIOJHEHWE 3aJjaHuN

T10 TeKCTy (CMBIC/IOBO€E UTeHHe)

Wtoro no pasgeny

15

BJIEKTpOMal"HI/ITHOE 110J1e U 3JIEKTPOMAIrHUTHbIE€ BOJ/IHbI

3.1

OJIeKTPOMarHUTHOE
roJie

1 3JIeKTPOMarHuTHbIe
BOJTHBI

6

DeKTPOMarHuTHOE ToJie.
DneKTpOMarHuTHbIe BOJIHBI.
CBoticTBa
3JIEKTPOMarHUTHBIX BOJIH.
[IIkana 371eKTpOMarHUTHBIX
BOJIH. VIcrionb30BaHue
3/1IeKTPOMarHUTHBIX BOJIH
[/ COTOBOU CBSI3M.
DneKTpoMarHyiTHasi Ipupo/ia
cBeTa. CKOpPOCTh CBeTa.
Bo/HoBEBIe cBOMCTBa cBeTa

[TocTpoeHue paccyskaeHni, 000CHOBLIBAIOIINX
B3aMMOCBSI3b 3JIEKTPUUECKOTO U MAarHUTHOTO
T0JIeN.

OKCIMepuMeHTa/IbHOe U3ydyeHue

CBOMCTB 3/IeKTPOMarHUTHBIX BOJIH (B

TOM YHCJIe C TIOMOIIbI0 MOOU/TEHOTO
TenedoHa).

AHanu3 peHTreHOBCKMX CHUMKOB
YyesI0BeueCKOro OpraHvsma.

AHanu3 TeKCTOB, OMUCHIBAOLLIUX MPOSIBJIEHUS
3/IeKTPOMarHuTHOTO U3Ty4YeHUs B TIPUPOJE:
JKUBBbIE OpPraHWU3MbI, U3/TyueHUs1 HeOeCHBIX TelT
(CMBIC/IOBOE UTEHHE).

Pacrio3HaBaHue U aHa/In3 pa3/InuHbIX
TIPUMEHEeHUM 37IeKTPOMarHUTHBIX BOJIH

B TEXHUKE.

V3yueHure BOJTHOBBIX CBOMCTB CBETa.

Pemenue 3a7iau ¢ ucnosib30BaHueM (popmyJi
JJ1s1 CKOPOCTH 3JIeKTPOMarHUTHBIX BOJIH, JJIMHbI
BOJIHbI Y YaCTOTHI CBETA
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Wroro no pasgeny
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CBeToOBbDIE SIB/ICHUSA

4.1

3aKOHBI
pacripoCTpaHeHus
cBeTa

JIyuyeBast MOJie/ib CBeTA.
WcTouHuku cBeTa.
[IpsiMosiMHeHOe
pacrpocTpaHeHue CBeTa.
3atmenust CosHLA U JIyHBIL.
OrtpakeHue cBeta. [1y10ckoe
3epKasio. 3aKOH OTpaKeHUs
cBeTa.

[IpenomieHue cBeta. 3aKOH
ripesiomsieHus ceeta. [1osiHOe
BHYTPEHHee OTpakKeHue
cBeta. Vcro/sib30BaHue
TIOJTHOT'O BHYTPEHHET 0
OTPa’KeHUs B ONITUYECKUX
CBeTOBOJax

HabJtio/1eH1e OIbITOB, IeMOHCTPUPYIOLIUX
sSIBJIEHUE MPSIMOJIMHENHHOTO
pacIipocTpaHeHUs CBeTa

(BO3HMKHOBEHHE TEHH U TTOJTyTEHH),

Y X UHTepITpeTalys C UCTI0Ih30BaHUEM
TIOHSTHUS CBETOBOTO JTyya.

OOBsICHEeHHE W MOZIe/IPOBaHKEe COJTHEUHOT'O
Y JTYHHOTO 3aTMEHUHU.

ViccriepmoBanue 3aBUCMMOCTH

yrjla OTPa)KeHHUSI CBETOBOTO Jyya OT yTJia
Ta/IeHUs.

V3yueHne CBOMCTB U300pa’keHHUsI B TVIOCKOM
3epKare.

Habntonenne v 00bSICHEHHE OIMLITOB

T10 TIOJTyY€eHHI0 N300pakKeHUH B BOTHYTOM
1 BBIMTYK/IOM 3epKasiax.

Habmonenne u 00bsICHEHHE OIBITOB

T10 TIPeJIOMJIEHHIO CBeTa Ha rPaHHULIe
Pa3IMUHbIX Cpe/], B TOM UHCJIe OTbITOB

C TIOJTHBIM BHYTPEHHUM OTPayKeHHEM.
WccnepoBanue 3aBUCUMOCTH yriia

IMpeJJIOMJ/IEHMA OT yTJld MMaJieHWA CBETOBOI'O J1y4ad

Ha TPaHULIe «BO3yX—CTEKJIO».
Pacrio3HaBaHue SIBIEHUM OTpa’kKeHUs

Y TIpeJIOMJIEHUSI CBeTa B MOBCEHEBHOU
JKU3HU.
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AnHann3 ¥ 00bsiCHeHHe SIBJIEHHSI OTTTUYeCKOT0
MUpaka.

PerieHue 3a/1a4 C UCMO/Ib30BaHHEM 3aKOHOB
OTpa’KeHHs1 U TIpe/IOMJIeHUsI CBeTa

4.2 | JIuH3bI ¥ ONITUYECKHE 6 JIunza. Xop nyuei B muH3e. | [TomyuyeHne W300pakeHUM C TIOMOII[BIO
nIpubOopbI OrnThueckasi cuctema cobupatrolieli ¥ paccenBaroIel JTMH3.
¢doToanmapara, MUKpockorna | OrnpezieneHre (JOKYCHOTO pacCTOSTHUS
Y Tesieckorna. ['a3 Kak 1 ONITUUeCKOU CHJTbI COOMpAroIIIeit
onTUYeckKass CUCTeMa. JIUH3BI.
bv3zopykocTh AHanu3 yCTpOWCTBa U MIPUHIIWIIA [IeUCTBUS
Y [AJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX TIPUOOPOB:
¢doToanmnaparta, MUKpPOCKOIa, TeeCcKorIa.
V3yueHue Mozie rj1a3a Kak ONTHYeCKOU
CUCTEMBI.
AHanu3 siBneHu 6/IM30pyKOCTH
Y [Ia/IbHO30PKOCTH, TIPUHLIWIA 1eUCTBUS
OUKOB
4.3 | Paznokenue 6esoro 3 Pa3nokeHue 6esoro ceeta HabnrozmeHue pasnoxeHus 6eioro cBeTa
CBeTa B CIIeKTP B ciekTp. OnbITel HBIOTOHA. | B CIIEKTP.
Cro>keHue CIieKTpabHbIX Habmtonenue v 00bsiCHEHHE OTTLITOB
1BeTOB. /lrcniepcus cBeTa 110 T10J/Ty4eHHI0 0esioro cBeTa Mpu CJI0KeHU!
CBeTa pa3HbIX 1]BETOB.
[TpoBegeHue 1 00BsICHEHHME OTBITOB
T10 BOCTIPUSITHIO 1[BeTa MPEIMETOB MPU UX
HabJTI0/IeHUH uepe3 1[IBeTOBbIe (PU/IbTPhI
(LIBETHBIE OUKM)
Nroro no pasgeny 15
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KBaHTOBBI€E AB/IeHUS

5.1 | Mcniyckanue u OmneiTel Pe3epdopaa O6cy>xaenue 1iesu onbiToB Pe3epdopaa
TIOIJIOLeHYe CBeTa Y TI/IaHeTapHas MoJiesib I10 UCC/IeJOBAaHUIO aTOMOB, BbI/IBIKeHHe
aTOMOM atoma. Mogesnb atoma bopa. | rurnore3 0 BO3MOKHBIX pe3yJ/bTaTax OIbITOB

McryckaHye U NOIVIOLeHWe | B 3aBUCHUMOCTHU OT TpeJIioiaraeMoro CTpOeHust

cBeTa aTOMOM. KBaHTBI. aTOMOB, (DOPMYJIMPOBaHKE BLIBO/IOB

JIuHeryaTble CIIEKTpPbI Y3 pe3yJIbTaToB OIIbITOB.
OOcyxaeHHe TIPOTUBOPEUNi TJTaHeTapHOM
MO/Ie/I aTOMa U OCHOBAHWM JIJII TUTIOTe3bI
Bopa o crairoHapHbIX OpOUTax 3/1€KTPOHOB.
Habtto/jeHue CIyIOLIHBIX U IMHeHJaThIX
CIIeKTPOB U3/IyUYeHUs Pa3/IMYHbIX BellleCTs.
OOBsicHeHYe JIMHeNUaTbIX CIIeKTPOB U3/TyueHuUst

5.2 | CTpoeHre aTOMHOTO PagnioakTuBHOCTE. Asb(a-, | O6cyKaeHre BO3MOXXHBIX TUTIOTe3 O MOJEJIsX

snpa

beTa- ¥ raMMa-U3TyueHUs..
CTpoeHre aTOMHOIO s7pa.
Hyk/ioHHast mozesb
aTOMHOI0 fifipa. M30TOrms!.
PagnoakTuBHBIE
ripespattienus. [lepuop,
To/1ypacriaZja aTOMHbBIX s7iep

CTpOeHUs s/pa.
OnpepienieHre cocTaBsa s/iep 0 3a[jaHHbIM
MacCOBBIM U 3apsiJOBbIM UKC/IaM

Y TI0 TI0JIO’KEHUIO B TIePUONUeCKOl CUCTeMe
5/IEMEHTOB.

AHanu3 W3MeHeHHs1 COCTaBa sipa H

ero TIOJIO)KeHWs B TepUOANUeCcKOn
CUCTeMe TIPU &-Pau0aKTUBHOCTH.
WccnenoBaHue TPEKOB O-4aCTHL] 110 TOTOBBIM
¢doTtorpadusm.

OG6Hapy>keHHe U U3MepeHre pafualjMOHHOTO
¢oHa C MOMOI1IBI0 J03UMeTPa, OLieHKa ero
MHTEHCHUBHOCTH.
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AnHann3 6uoIornueCcKUx N3MeHeHUH,
TIPOUCXOSALLUX TIO, IeUCTBHUEM
PaZIMOAKTHUBHBIX U3TyUEHUU.

W crionb3o0BaHre paJi0aKTUBHBIX U3/TyUeHUI
B Me/IiLIHe

5.3 | AmepHble peakuUu 7 AnepHble peakuuu. 3akoHbI | PerieHue 3a7jau C UCIIOJ/Ib30BaHUEM 3aKOHOB
COXpaHeHUs 3apsI0BOro COXpaHEeHUsT MaCCOBBIX U 3aps/IOBbIX UUCET
Y MaCCOBOI'0 YMCe. Ha oripejieJieHue pe3yJbTaTOB SAePHBIX
OHeprus CBsI3U aTOMHBIX peaki[iii; aHa/Iu3 BO3MO>KHOCTH
snep. CBsi3b MacChbl W/TU HEBO3MOXXHOCTH SIZIEPHOU peaKLvu.
1 sHepruu. Peakimu cuHTesa | OrieHKa SHEPTrUU CBSI3U SIEP C
U fenenus saep. VICTOUHHKY | KCIionb30BaHUeM (popMy/Ibl DHHINITeHA.
sHeprur CoJTHLa U 3Be3/. OOcykaeHHe TIepPCIIeKTHB UCITO/Ib30BaHUS
AnepHas sHepreTuka. yIIpaB/sieMOro TePMOSIIEPHOTO CUHTe3a.
HeiicTBUs pagroakTUBHBIX | O6CYyKaeHHe IMPEeUMYIIECTB U KOOI MUeCKUX
W3JIyYeHHH Ha >KUBbIE 1Ipo0sieM, CBSI3aHHBIX C sIIEPHOM SHEPreTHUKOMH
OpraHu3Mbl

Nroro no pasgeny 17

IToBTOpHTE/THHO-00001IAIOIMIT MOAY/Ib

[ToBTOpEHME 9 Cucremaruzanys BrbimosiHeHWe yueOHBIX 3aZlaHUH, TPeOyHOImmX

1 000011IeHNe
coJlep>KaHusi Kypca
bu3uKH 3a 7-9 Ki1accel

1 000011IeHMe TIPeIMEeTHOTO
COJIepKaHUs U OITbITa
JesITeIbHOCTH,
nprobpeTeHHOT0

TIpY U3y4YeHUU BCero Kypca
(bU3MKY OCHOBHOT'O 0OIIIero
oOpa3oBaHusl.

JEMOHCTPALMX KOMIIETEHTHOCTEH,
XapaKTepU3yHIIUX eCTeCTBeHHOHAayYHYI0
I'PaMOTHOCTB:

— TIpUMeHeHMUsI TIO/TyUeHHbIX 3HaHUM

J7Is1 HAYYHOTO 00BsiCHeHUsT (PU3NUeCKUX
sIBJIEHUM B OKpY>Katolllel MpUpoze,

B MOBCeJHEBHOM >XU3HU U BbISIBJIEHUS
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[ToaroroBka K

OCHOBHOMY
roCyJapCTBeHHOMY
5K3aMeHY 110 (r3uKe

J1s1 00y UaroIuxcs,
BbIOpABIIMX 3TOT yueOHBIM
npesiMeT

(br3UUeCcKrX OCHOB psifia COBPEMEHHBIX
TeXHOJIOTUH;

— TIpUMEeHeHUsT 0CBOEHHBIX
5KCIepUMeHTaTbHbIX

yMeHUH

J71s1 UCC/ieloBaHusl (PHU3NUeCKUX
SIBJIEHUM, B TOM UMCJIe [/ IPOBEPKU
TUrnore3

Y BbISIB/IEHUS] 3aKOHOMEPHOCTEM.
PelieHue pacueTHbIX 3a/lau, B TOM UHUCIIe
Tpe/roJiararluxX UC0/Ib30BaHUe
(dbr3Myeckux Mo/iesiel 1 OCHOBAHHBIX Ha
coJlep>KaHUM pa3/IMuHbIX pa3/esioB Kypca
bu3MKH.

BeirosiHeHre U 3a1iuTa rpymnnoBbIX

WU UHIMBUyallbHBIX TIPOEKTOB,
CBSI3aHHBIX C COJlepyKaHWeM Kypca (hHU3UKU

Nroro no pasgeny

OBLIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

102
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TEMATHUYECKOE IVNTAHUPOBAHUE

7 KIIACC
Ko/mmmuecTBo yacoB JJ/IeKTPOHHBbIE
Ne HaumeHoBaHMe pa3je/ioB U TeM (mudpossbie)
KoHTpo/ibHBI IIpakTHUecKue
n/n NporpaMMsbI Bcero oOpa3oBaTe/IbHBIE
e padoThI padoThI
pecypchbl
Pa3pen 1. ®u3uka u eé posib B NO3HAHUHU OKPY)KaKLero Myupa
bubmoTeka 1IOK
1.1 ®du3uKa - HayKa O MpUpoje 2 https://m.edsoo.ru/7f416194
Bbubmmoteka IIOK
1.2 du3nyecKue BeJMYrHbI 2 1 https://m.edsoo.ru/7f416194
bubmoTeka [IOK
1.3 EcTecTBeHHOHaYUHbI MeTO/] TTIO3HAHUSI 2 1 https://m.edsoo.ru/7f416194
Wtoro no paspeny 6
Pa3pen 2. IleppoHaya/ibHbIe CBe/JeHUsI 0 CTPOEHHUH BellecTBa
bubmoTeka 1IOK
2.1 Ctpoenue BelrecTsa 1 https://m.edsoo.ru/7f416194
N bubmmoreka IIOK
BIKEHVE Y B3aUMO/IeMCTBUE YaCTh
2.2 A A i 2 1 https://m.edsoo.ru/7f416194
Bell[eCTBa
bubmoTeka 1IOK
2.3 ArperarHble COCTOSIHUA BellecTBa 2 https://m.edsoo.ru/7f416194
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Wtoro no paspeny

Pazpgen 3. /IBrokeHne U B3auMO/leMCTBHE TeJl

bubmoTeka [IOK
3.1 MexaHHWuUeCcKoe JBKeHHe 3 https://m.edsoo.ru/7f416194
bubnmoreka IIOK
3.2 WNuepuus, Macca, MIOTHOCTD 4 https://m.edsoo.ru/7f416194
bubmoTeka [IOK
3.3 Cuna. Bugsl cun 14 https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pazpgen 4. /laB/ieHue TBEpPAbIX TeJI, )KUJKOCTEH M ra3oB
5 bubmoreka IIOK
apsieHue. [lepenaua faBaeHus: TBEPABIMU
4.1 A peAata A PA 3 https://m.edsoo.ru/7f416194
Te/laMU, XKUJKOCTSIMU U ra3aMu
bubmoTeka LIOK
4.2 [JaBieHve XuaKoCTH 5 https://m.edsoo.ru/7f416194
bubmoreka IIOK
4.3 ATtmMmocdepHoe fnaBneHue 6 https://m.edsoo.ru/7f416194
-~ . bubmoTeka LIOK
eMCTBUe KUAKOCTU U ra3a Ha Norpy>kéHHoe
4.4 A A Py 7 https://m.edsoo.ru/7f416194
B HUX TeJ0
Wtoro no paspeny 21
Pa3pen 5. PaGoTa 1 MOIHOCTH. JHEPrus
5.1 PaboTa 1 MOIITHOCTb 3 Bbubmuoreka LIOK

71



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

bubmoreka IIOK
5.2 IIpocTble MexaHU3MBbI 5 1 https://m.edsoo.ru/7f416194
bubmioTeka 1IOK
5.3 MexaHuyeckas SHeprus 4 1 https://m.edsoo.ru/7f416194
Wroro no paspeny 12
bubmoreka [IOK
PezepBHoe Bpems 3 https://m.edsoo.ru/7f416194
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KITIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHue pa3je/ioB U TeM (uudposBbie)
Ne n/m KouTtposibHblie | IIpakTHueckue
MporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
padoTsI padoThI
pecypchl
Pa3pen 1. TenioBble siB/1eHUs
bubmoTeka LIOK
1.1 CTtpoeHue U CBOMCTBA Bell[eCTBa 7 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 TeruioBbie MPOLECChI 21 1 5 https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 28
Pa3pen 2. DnekTpuuyecKue U MarHUTHbIE IBJICHUSA
OJIeKTpUYeCcKue 3apsifbl. 3apsUKeHHble Tesa Brbmorexa [IOK
2.1 P o PAABL. 5ap 7 1 https://m.edsoo.ru/7f4181ce
Y VX B3aUMO/IeHCTBHE
bubmoreka 1IOK
2.2 [ToCTOSIHHBIN 3/1IEKTPUYECKUU TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmioTeka LIOK
2.3 MarnuTHbIe SIBJIeHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubmioTeka LIOK
2.4 OJIeKTpPOMarHUTHast UHAYKLIUS 4 https://m.edsoo.ru/7f4181ce
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Wtoro no paspeny 37

bubmmoreka IIOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f4181ce
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5

74



9 KJ/TACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHue pa3je/ioB U TeM (uudposBbie)
Ne n/m KouTtposibHblie | IIpakTHueckue
MporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
padoTsI padoThI
pecypchl
Pa3pgen 1. MexaHnueckue siBJIeHUs
MexaHruecKkoe JBMXeHUe U CTIOCOObI ero Bubmorexa [TOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4a6
ONMCaHUs
bubmmoreka IIOK
1.2 B3aumogeiicTBue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
1.3 3aKOHbI COXpaHeHUs 10 3 https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pasgen 2. MexaHH4eCcKHe K0/ie0aHus U BOTHBI
bubmoreka 1IOK
2.1 MexaHuueckue KojaebaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
2.2 MexaHuyeckue BOJIHbL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Nroro nio pa3geny 15
Pa3pen 3. D/ieKTpoMarHuTHOE 10Jie ¥ 3/1eKTPOMarHUTHbIE BOJIHBI
3.1 DJIeKTPOMAarHUTHOE T10Jie U 6 2 Bubnuoreka LIOK
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3JIEKTPOMAIrHUTHBIE BOJ/THBI

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

Wtoro no paspeny 6
Pa3pen 4. CBeToBbIe AB/IEHUS
4.1 3aKOHbBI PacripoOCTPpaHEHUs CBETa 6 2 Bubmmorexa TIOK
https://m.edsoo.ru/7f41a4a6
4.2 JIVH3BI ¥ ONITHYECKHUe TTPUOOPEI 6 3 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
4.3 Pa3no)xeHre 6es0ro cBeta B CITEKTP 3 2 hitps://m.edsoo.ru/7f41 ada6
Wroro no pasgeny 15
Pa3pgen 5. KeaHToBBIE IB/IEHUSA
5.1 HMcrnyckaHue U MOIJIOLeHre CBeTa aTOMOM 4 1 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
52 (CTpoeHHe aTOMHOr0 AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 17
Pa3pen 6. IToBTOpuTE IHHO-00001AI0IHIT MOy TH
6.1 [ToBTOpeHUe 1 0000IIIeHHe CO/IePyKaHUS 9 9 bubmioTeka LIOK
' Kypca hu3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Wroro mno paszeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27
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IIOYPOYHOE IVIAHNPOBAHUE

7 KIIACC
KosnuecTBo yacos JJIeKTPOHHBbIE
Ne Jdata nudpoBbIe
Tema ypoka KonTposbnbie | IIpakTHyecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
padoTsI e padoThI
pecypchl
®u3rKa — HayKa O Tpupo/ie.
1 ABnenws ipupopl. PrsnvecKue 1 https://m.edso00.ru/3c9c9366
SIBJIeHUSI
MexaHuueckue, TeIioBble,
2 3/7IeKTpUYeCKre, MarHUTHbIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBbIE, 3BYKOBbIE SIBJIEHUS
du3nueckue BeJIMUMHBI U UX
3 1 https://m.edsoo.ru/6185e41e
r3MepeHue
Ypok-uccienosanue "M3mepenuve
TeMIiepaTypbl IPU MTOMOLLIA
4 patypbl1ip R 1 1 https://m.edsoo.ru/2312c9d7
JKAJKOCTHOTO TepMOMeTpa U AaTurKa
TeMIlepaTypsl"”
Kak ¢usuka v Apyrre ecTeCTBeHHbIe
HayK{ U3YyuaroT MPUpojy.
5 EcTecTBeHHOHaAYUHbBIN MeTO], 1 https://m.edsoo.ru/3842{3a4
ro3HaHusi. Onvcanue GU3nYecKux
SIBJIEHUM C TIOMOILbIO0 MOZiesieit
Ypok-uccienosanue "lIposepka
TUMNOTe3bl: JaJbHOCTh MOJIETa
6 A 1 1 https://m.edsoo.ru/145e7ble

I1apUKa, MyL[eHHOT0 TOPU30HTA/IBHO,
TeM OoJibIIIe, yeM 00JIbIIIe BbICOTA
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nycka"

Ctpoenmne BerecTBa. OIbITHI,
JIOKa3bIBaKOL1e JUCKPETHOE
CTPOEeHHe BellleCTBa

https://m.edsoo.ru/12a57dbb

[IBr>KeHMe yacTHl] BellecTBa

https://m.edsoo.ru/bcdf4162

Ypok-uccnenoanue «OrbIThI MO
HabJTI0/IeHHIO TerJI0BOTO
pacIlIvpeHus ra3oB»

https://m.edsoo.ru/dc28d455

10

AFPEFaTHLIe COCTOAHUMA BeleCTBa

https://m.edso0.ru/93dd87d7

11

B3aumocBsi3b MeXx/ly CBOWCTBaMU
BelLleCTB B pPa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHOMOJIEKY/ISIDHBIM CTPOEHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BO/JbI

https://m.edsoo.ru/bb22e4a5

12

MexaHuueckoe JBUKeHHe.
PaBHOMepHOe 1 HepaBHOMepHOe
JIBUJKeHue

https://m.edsoo.ru/43ceab19

13

Cxkopoctb. EqUHUIIBI CKOPOCTH

https://m.edsoo.ru/fdd6c394

14

Pacuet MMyTHU U BpEMEHU [BH>KEHUA

https://m.edsoo.ru/f1164e28

15

Nuepuus. 3aKOH WHEpLMK.
B3auMogeiicTBre Ten Kak MpUYrHa
M3MeHeHUs1 CKOPOCTU [IBUYKEHUS TeJl

https://m.edsoo.ru/7b9b482e

16

[TnoTHOCTH BeecTBa. Pacuer Macchbl
1 o0bema Tesa 1o ero TVIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlabopaTopHasi paboTa
«OmpeiesieHNe TVIOTHOCTH TBEPZIOTO
Teaa»

https://m.edsoo.ru/766f1f89
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Pemenue 3amau no Teme "TI10THOCTB

18 . https://m.edsoo.ru/3f769a5a
Bell[eCTBa
Cuiia Kak XapakTepycTUKa

19 B3auMozeuncTsus Ten. Cuna https://m.edsoo.ru/2546928c
ynpyroctu. 3akoH I'yka
JlabopaTopHasi pabora «/3yueHue

20 SABHCHMOCTH PACTIREHHA https://m.edsoo.ru/afbd9bdd
(medopmaiiiv) Ipy>KUHBI OT
TIPU/IO’KEHHOM CUJTBI»

21 Asnenue Tarorenus. Cuna TSHKeCTU https://m.edsoo.ru/5f763ae9
CBsi3b MeXX/ly CUJIOW TSDKECTH U

22 Maccol Tena. Bec Tena. Perienue https://m.edsoo.ru/511ca9df
3aj7iau 1o Teme "Cuna TsokecTH"

23 g‘;ﬁ;:::‘K‘:fgza?i}ffg;;f;ﬁ;’ﬁzieT https://m.edsoo.ru/384£287b

24 N3mepenue cui. JluHamomeTp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomoctb https://m.edsoo.ru/594bbScd
Cro>xeHue IBYX CHJI, HarlpaB/IeHHbIX

26 T10 OJTHOM MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOzelCTBYOL[as CUIT

27 ?siilj)nﬂee;ﬁ:;ﬂr)lfq;?wczn" https://m.edsoo.ru/78755da8

28 ¥5 EEEE EKSS;;EZIEHS feiiiHKie HOKOA. https://m.edsoo.ru/8481b4bd
JlaboparopHas pabota «/3yueHue

29 3ABUCUMOCTH CUTIBT TPEHHA https://m.edsoo.ru/99ea5ef7

CKOJTb)KEHHSI OT CUJIBI IaBJIeHUsI U
XapaKTepa COMPUKACAIOIUXCS
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NOBEPXHOCTEeN»

30

Perienue 3asjau Ha onpefiesieHye
PaBHOZEUCTBYIOLLEN CUIIbI

https://m.edsoo.ru/38b267b8

31

Perienue 3a7au no temam: «Bec
Tena», «['padrueckoe n300pakeHUe
cun», «Cumbl», «PaBHOAENCTBYOIIAs
CHUD»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbHast paboTa 1o TemMam:
«MexaHUuecKoe JIBIKEHHUE»,
«Macca, IJI0THOCTb», «Bec Tena»,
«['padmueckoe n3o06parkeHUE CUT»,
«CHnbi»

https://m.edsoo.ru/33fe531c

33

[Hapnenue. Criocobbl yMeHbIIIeHUsT U
yBeJIMUYEeHUS [laB/IeHUs

https://m.edsoo.ru/e56bd875

34

[aBieHue rasa. 3aBUCUMOCTb
JlaBJieHusI ra3a oT 00BEMa,
TeMIiepaTyphbl

https://m.edsoo.ru/41e7cacb

35

[Tepenaua faBneHrst TBEpALIMU
TeJlaMU, )XKUJIKOCTSIMU U ra3aMU.
3akoH Ilackang

https://m.edsoo.ru/cfb73461

36

,HaBJ'IEHI/Ie B )KUJKOCTH U rase,
BbI3BAHHOE ﬂeﬁCTBHEM CHJIbI TSDKeCTHU

https://m.edsoo.ru/8e8367b5

37

Perienue 3azau o teme «/laBieHue B
JKMIKOCTH U raze. 3akoH ITackans»

https://m.edsoo.ru/3c9f6fad

38

Coo0miaroryecs: cocy/ibl

https://m.edsoo.ru/384621b8

39

IM'uppaBivueckuii npecc

https://m.edsoo.ru/f6417ca4

40

ManowmeTtpel. ITopiHeBou
JKUJIKOCTHBIM HacoC

https://m.edsoo.ru/1f58766b
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41

AtMmocdepa 3emu. [TpuunHbI
Cyl1LleCTBOBaHMS BO3JYLLIHOM
000/10uKY 3emMn. 3aBUCUMOCTb
aTMOC(epHOTro /IaB/IeHUsT OT BBICOThI
HaJl ypPOBHEM MOPSI

https://m.eds00.ru/9249b692

42

Bec Bo3zyxa. ATMocdepHoe
JlaBJieHue

https://m.edsoo.ru/ccd4dad5

43

N3mepenue aTMocdepHOro AaByieHusl.
OneiT Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCHUMOCThL aTMOC(epHOro
JIaBJIeHUsT OT BBICOTHI HaJl YyDOBHEM
Mopsi

https://m.edsoo.ru/6c48c524

45

Bapometp-anepouz. AtmocdepHoe
JlaBJieHVe Ha Pa3/IMYHbIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pewenue 3asau o Teme
"ATtmocdepHoe faByeHue"

https://m.edsoo.ru/c12835a8

47

[elicTBHe )XKUIKOCTH Y ra3a Ha
MOrPY’KeHHOE B HUX TeJlO.
ApxumezioBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaboparopHast paboTa
«OripefiesieHUe BbITaJKUBAIOLeN
CHUJIbI, JEUCTBYIOLEM Ha TeJlo,
MOTPY’KeHHOe B XKUIKOCTb»

https://m.edsoo.ru/3749d5cc

49

JlaboparopHast paboTa 110 Teme
«MccnenoBaHyie 3aBUCUMOCTH Beca
TeJia B BOJie OT 00bEMa Morpy’>KeHHOU
B JKUZIKOCTb YaCTH TeJia»

https://m.edsoo.ru/3c11398¢

50

IIlnaBaHue Ten

https://m.edsoo.ru/celf25ac
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51

JlabopaTopHasi paboTa
"KoHcTpyupoBaHve apeoMeTpa Uin
KOHCTPYHWPOBaHUe JIOJKU U
onpeesieHue eé rpy30noAbeMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Perienue 3azau 1o temam:
«IlnaBanue cyzos.
Bo3nyxonnaBanue», «/laBieHue
TBeP/bIX TeJl, )KUJKOCTeN U ra3oB»

https://m.edsoo.ru/3373694e

53

Mexanuueckast paboTta

https://m.edsoo.ru/8a8cac4?7

o4

MouHocTb. EAuHALIBI MOIITHOCTH

https://m.edsoo.ru/4395592e

55

Ypok-uccienoBanue "Pacuét
MOIIIHOCTH, Pa3BUBaeMoOi Npu
MoAbEMe 10 JieCTHHULle"

https://m.edsoo.ru/8e9f821a

56

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cu Ha pbluare

https://m.edsoo.ru/1283aa34

57

KonTtposnrHast paboTa o Teme
«J[laByieHre TBepbIX TeJ, )KUJKOCTeH
Y ra3oB» / Bcepoccuiickas
npoBepoyYHasi paboTa

https://m.edsoo.ru/3c391d99

58

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
1o Teme «/laByeHve TBEpPABIX TeJl,
JKUJIKOCTEH Y ra3oB» /
Bcepoccwuiickast mpoBepouHasi paboTa

https://m.edsoo0.ru/76988618

59

Priuary B TexHMKe, OBITY U PUPO/IE.
JlaboparopHast paboTa
«HccepoBanue yc/ioBUidA paBHOBECHS
pbIdara»

0.5

https://m.edsoo.ru/85ed83cc

60

PertteHne 3aiau 110 Teme «Y C/IOBUS

https://m.edsoo.ru/6d1cdc72
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paBHOBeCHs pbluara»

61

KoadduipeHT mosie3Horo gelcTBus
MexaHu3Ma. JlaboparopHasi pabora
«M3mepenue KII/] Hak/IOHHOM
TJIOCKOCTH»

0.5

https://m.edsoo.ru/8a91d11d

62

Perenue 3azau 1o Teme "PaborTa,
MOIIHOCTh, KIT1"

https://m.edsoo.ru/ab3c7eaf

63

MexaHuueckasi SHeprus.
KuHeTryeckasi ¥ moTeHLMaIbHas
SHeprus

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHeHUs1 MeXaHU4eCKOoM
SHepruu

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIepuMeHT 110 Teme
"ODKCrepuMeHTa/lbHOe Orpe/ie/ieHue
M3MeHeHUs KUHEeTUUeCKOU U
MOTeHL[Ma/TbHOW SHePruu Npu
CKaTbIBAaHWUU TeJ/la 10 HAKJIOHHOM
TJIOCKOCTH"

https://m.edsoo.ru/fbb989ba

66

KonrposnbHas paboTa 1o Teme
«PaboTa 1 MOIIHOCTb. DHEepPrus»

https://m.edsoo.ru/1a4d3478

67

PesepBHbIii ypok. PaboTa c TekcTamu
o teme "MexaHHUUeCKOe JIBU)KeHue"

https://m.edsoo.ru/355411fe

68

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
o TeMe "PaboTa. MOII[HOCTb.
JHeprus"

https://m.edsoo.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68
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8 KITIACC

Ko/muecTBo yacoB JJIeKTPOHHBbIEe
Ne Jdata nudpoBbIe
Tema ypoka KonTposbabie | TIpakTuuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
padoTsI e padoThI
pecypchl

OCHOBHBIE M0JIOKeHUsI

1 MOJIEKY/IIPHO-KUHEeTUYeCKOW Teopyuu 1 https://m.edsoo.ru/4b6b1523
Y UX OTbITHbIE TIOITBEPXK/€HUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 https://m.edsoo.ru/51284758
Mogenu TBEPAOI0, XXUAKOTO U

3 A PA A . 1 https://m.edsoo.ru/7236c9f9
ra3000pa3HOro COCTOSTHUM BelljecTBa
OO6mBsicHeHHEe CBONCTB TBEP/OTO,
JKUJIKOTO ¥ Ta3000pa3Horo

4 COCTOSIHUM BellleCTBa Ha OCHOBe 1 https://m.eds00.ru/94849842
TI0JIO’KEHUH MOJIEKYJISIPHO-
KUHETUUeCKOU TeOpum

5 Kpucrannueckue 1 amopgHbIe Tena 1 https://m.edsoo.ru/5d25b3dd
CMaumBaHMe U KalWIISIPHOCTb.

6 P 1 https://m.edsoo.ru/8bb5494b
IToBepxXHOCTHOE HaTsKEHUE

7 TernioBoe pacliMpeHre U CKaTue 1 https://m.edsoo.ru/42dc6eaf
TemnepaTypa. CBsi3b TeMriepaTypbl

8 CO CKOPOCTEIO TeIVIOBOI'O JABMIKEHUS 1 https://m.edsoo.ru/767b611b
YacTUI]
BHyTtpenHsist 3Heprusi. CriocoObl

9 yIp P . 1 https://m.edsoo.ru/7al61b6d
V3MeHeHUs] BHyTPeHHeU SHeprumn

10 Bugel Tenionepegaun 1 https://m.edsoo.ru/e5c7ce2c
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11

Ypok-koHbepeHius "TIpakTuueckoe
VICII0/Ib30BaHKeE TEeIJIOBBbIX CBOMCTB
Bell[eCTB YU MaTepuasioB B LIeJisIX
sHeprocbepexeHus"

https://m.edso0.ru/47298c48

12

KomnuectBo TenioTsl. Y genpHas
TeIJI0EMKOCTb

https://m.edsoo.ru/eb498cle

13

YpaBHeHMe TeruIoBOro HamaHca.
Ternnoo0MeH U TEMIOBOe paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaboparopHas paboTa
"WccnemoBaHue siBJIeHUS
TerioobMeHa TIpyU CMeITMBaHUU
X0JIOAHOU U ropsiueli BozbI"

https://m.edsoo.ru/b1634a45

15

PacueT Ko/IMueCTBa TeI/IOThI,
HeoOXO0AMMOTO /I/Isi HarpeBaHus Tesia
Y BbIZIeJIIEMOT0 UM TIPU OXJIaXK/IeHUU

https://m.edsoo.ru/fd21c3d1

16

JlabopaTopHast pabora
"Onpegenenue yjenbHOU
TeryI0OeMKOCTH BelrjecTBa"

https://m.edsoo.ru/aabf9721

17

OHeprus TOIVIUBa. Y je/ibHas
Ter/i0oTa CrOpaHUst

https://m.edsoo.ru/2cf8923b

18

[11aBnenue v oTBepJeBaHue
KPUCTa/UTMUeCKUX Tejl. Y 1e/ibHas
TeIv10Ta IJ1aB/IeHUs

https://m.edsoo.ru/5¢93abab

19

JlaboparopHast paboTa
"OrnpeseneHvie yieabHON TEIOThI
TUIaB/IeHUs Jbaa"”

https://m.edsoo.ru/9cb89b68

20

[Tapoobpa3oBaHue U KOHZEHCalVs.
Ucnapenue

https://m.edsoo.ru/943361ac
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21

Kurnenue. Y nenbHas Terviora
napooOpa3oBaHus U KOH/eHCal1H.
3aBUCUMOCTb TeMIepaTypbl KUTIEHUST
oT aTMOoC(epHOro /laBIeHust

https://m.edsoo.ru/e4c6ce3f

22

BrnaxHocTts Bo3ayxa. JlaboparopHast
pabora "OmnpezeneHue
OTHOCHTE/TbHOM BIQXKHOCTH BO37yxa"

https://m.edsoo.ru/17eeb2af

23

PerieHne 3a/1a4 Ha omipe/ie/ieHHe
B/IA)KHOCTH BO3/[yXa

https://m.edsoo.ru/9f97285d

24

[TpuHLMTIBI pabOThI TEMIOBBIX
nBuraresieit. [TapoBast TypOuHa.
[lBuraresib BHyTPEHHETO CTOPAHUSI

https://m.edsoo.ru/al4f1dbc

25

KII/[ TerioBoro gsurares.
TeryioBble ABUraTe/Iu U 3aljura
OKpY’Karollleld cpefibl

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHeHHs Y NpeBpallleHus
SHEepruM B TeI/IOBBIX MpoLieccax

https://m.edsoo.ru/89535ae3

27

[ToaroTOBKa K KOHTPO/IBHOM paboTte
110 TeMe ""TeryioBble SBJIeHUS.
V3MeHeHVe arperaTHbIX COCTOSTHUM
BelllecTBa"

https://m.edsoo.ru/dfea43fc

28

KoHTponbHast paboTa o teme
"TerioBele siBeHUs. MI3MeHeHue
arperaTHbIX COCTOSIHUM BelljecTBa"

https://m.edsoo.ru/64eb961f

29

Jnekrpusanus Ten. /IBa poja
3/7IeKTPUYeCKUX 3apsizioB

https://m.edsoo.ru/17ef865b

30

Ypok-uccienoBaHue " OieKTpusaLus
Tes1 UHAYKIMeN U npu

https://m.edsoo.ru/1de2a6dc
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COTNIPUKOCHOBEHUHU"

31

B3anMogelicTBYe 3apsyKeHHbIX TeJl.
3akoH KyisioHa

https://m.edsoo.ru/9753c836

32

DJIeKTpUYECKOe ToJIe.
Hanpsi>keHHOCTb 371eKTPUYECKOTro
nosis. [IpyHLMI CyTiepno3uLvu
37IeKTPUYeCKUX Mojiei

https://m.edso0.ru/46777{42

33

Hocurtenu anekTprueckrx 3aps/oB.
OneMeHTapHbIN 3apsij. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

IIpoBOJHUKY U AUSJIEKTPUKU. 3aKOH
COXpaHeHUs 3JIeKTPUYeCKoro 3apsja

https://m.edsoo.ru/f2d4al134

35

Peluenue 3a1au Ha mpyUMeHeHUe
CBOMCTB 3/7IeKTPUUECKUX 3apsiiOB

https://m.edsoo.ru/5e7ea9cc

36

OneKTpUUecKuil TOK, yC/I0BUS €ro
CyLLleCTBOBaHUS. VICTOUHMKHU
3/1eKTPUYECKOr0 TOKa

https://m.edsoo.ru/67367ddc

37

[eiicTBUS 2/1€KTPUUECKOTO TOKA

https://m.edsoo.ru/aele7251

38

Ypok-uccienoBanue "/leiicTBue
3/71eKTPUYECKOro M0JIs Ha
TPOBOJHWKHU U IUIEKTPUKUA"

https://m.edsoo.ru/1b724c3e

39

SHEKTPHQECKHﬁ TOK B MeTaJ/ljlaX,
KUAKOCTAX U I'd3aX

https://m.edso0.ru/23935322

40

OnekTpryecKas LieTlb U e€é COCTaBHbIe
YacTu

https://m.edsoo.ru/e19acc53

41

Cwuna Toka. JTabopaTropHast pabota
"M3mepeHue 1 pery/vpoBaHue CUJIbl
TOKa"

0.5

https://m.edsoo.ru/d67176b6
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42

DJIeKTpUYeCcKoe HarpspKeHue.
BosbT™metp. JlabopaTopHasi paboTa
"3mepenue U peryivpoBaHue
HarpsbkeHus"

0.5

https://m.edsoo.ru/6a219ef8

43

ComnpoTuBieHre TTPOBO/IHUKA.
Y aenbHOe COMPOTUB/IEHKE BelleCcTBa

https://m.edsoo.ru/98c1f226

44

JlaboparopHast paboTa "3aBUCMMOCTh
3JIEKTPUYECKOTO COTIPOTUBJIEHHUS

TIPOBOJJHHKA OT €rO0 JIJTUHBI, TITOIIAZH
TI0IIepeYHOro CeueHus ¥ Marepuasna”

https://m.edsoo.ru/8852b3cf

45

3aBUCHMOCTb CUJIbI TOKA OT
HanpsbkeHust. 3akoH Oma Jist
y4JacTKa Ljenu

https://m.edsoo.ru/224862ac

46

JlaboparopHas paboTa

"M ccnemoBaHuve 3aBUCMMOCTU CUJIBI
TOKa, UAYILLEro yepe3 pesncTop, 0T
COMPOTUBJ/IEHHUS PE3UCTOPA U
HarnpsKeHus Ha pe3ucrope”

https://m.edsoo.ru/8fbc7c5a

47

HOCJIe,E[OBaTeJ'ILHOG U I1apdJ/ljieJIbHOEe
coeqrHeHNWs IMTPOBOJHUKOB

https://m.edsoo.ru/73f4d541

48

JlabopaTopHast paborta "TIpoBepka
TIpaBUJIa CJIOXKEHUs HATIPSDKEHUH TIPH
T0C/Ie/JOBaTeIbHOM COeTUHEHUN
JIBYX pe3ucTopoB"

https://m.edsoo.ru/9fec21e2

49

JlabopaTopHast paborta "TIpoBepka
TipaBu/Ia [Jjisi CUJIbI TOKA TIPH
napasuiesIbHOM COeJIMHEHUU
pe3ucTopos”

https://m.edsoo.ru/6b9fd546
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50

Peluenue 3a1au Ha mpyUMeHeHUe
3akoHa OMa /17151 pa3InyHOro
coeIMHEeHUsI IPOBOJHUKOB

https://m.edsoo.ru/24e36972

51

PaboTa 1 MOIIIHOCTb 37IeKTPUYECKOTO
TOKa. 3aKoH [I>xoysisa-JleHua

https://m.edsoo.ru/821f4c5b

52

JlaboparopHast paboTa
"Ornpeenedrie paboThbl ¥ MOI[HOCTH
3/IEKTPAYECKOr0 TOKa"

https://m.edsoo.ru/dd1d4d66

53

OnekTpuuecKue LeTu U TIoTpeOuTem
3JIeKTPUYECKOW SHEPTUU B OBITY.
KopoTtkoe 3aMmbikaHue

https://m.edsoo.ru/f4fle71a

54

[TocTosiHHBIE MarHUTBI, UX
B3aUMO/IeICTBUE

https://m.edsoo.ru/6e766c29

55

Ypok-uccnenosanuve "M3yueHue
T10J1eY¥ TTIOCTOSIHHBIX MArHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MarsauTHOe 11os1e. MarHuTHoe 11oJjie
3eM/M ¥ ero 3HaueHue [1/1s1 )KU3HU Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroToBKa K KOHTPO/IBHOM paboTte
110 TeMe "DJIeKTpUYecKue 3apsbl.
3apspKeHHbIe Tesa U UX
B3auMoiercTBus. [1oCTOSAHHBIN
371eKTPUYeCKui TOK"

https://m.edsoo.ru/325ebb45

58

KonTponbHast paboTa 1o Teme
"DIeKTprUUeCcKre 3apsbl.
3apsiKeHHbIE TeJjla U UX
B3auMo/eicTBUs. [10CTOSHHBIM
371eKTPUYeCKUi TOK" /

https://m.edsoo.ru/18b3ac5f

89




Bcepoccuiickast mpoBepouHasi paboTa

59

Pe3epBHbIil ypok. PaboTa ¢ TekcTamu
1o Teme "[loCTOSTHHBIN
371eKTpUYeCcKui ToK" /
Bcepoccuiickast ipoBepouHasi paboTa

https://m.edsoo.ru/713efeab

60

OneIT Ipcrena. MarHuTHOe MoJie
37IeKTPUYeCKOro Toka MaruurHoe
T10J1e KaTYLLIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHVe 3/1eKTPOMarHuTOB B
TexHUKe. JTabopaTopHast paboTa
"N3yueHue JelCTBYUSI MarHUTHOT'O
T10J1s1 Ha TIPOBOJJHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

OJIEKTPOIBUTaTe b TIOCTOSTHHOTO
ToKa. Mcrionb3oBaHue
3/1eKTPO/IBUraTesield B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTe.
JlaboparopHas paboTa
"KoHCcTpyupoBaHue U U3yueHue
paboThI 3/1eKTpoABUTaTE IS "

https://m.edsoo.ru/9c99a4b7

63

OmneiTel Papages. 3aKoH
3/1eKTPOMAarHUTHOW MHAYKLIWH.
[TpaBusno JleHija

https://m.edsoo.ru/2981eldb

64

Onekrporeneparop. CriocoObl
TI0JIyYeHUsl 3JIeKTPUYeCKOW SHEPruHm.
OJIeKTPOCTAHLIMU Ha
BO300HOB/IsIEMbIX UCTOUHHKAX
SHEeprumn

https://m.edsoo.ru/d926dc7f

65

[ToaroroBKa K KOHTPOJIBHOM paboTe

https://m.edsoo.ru/e35e6336
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0 TeMe "DJIeKTpUUeCcKue U
MarHUTHBIe AB/IeHUd"

KoHTtponbHast paboTa 1o Teme

66 "DnekTprueckre U MarHUTHbIE 1 https://m.edsoo.ru/fc544d96
aBJIeHud"
P 7 . Pab

67 egepBH]:I 1 ypox. Fabota ¢ Te”K cramu 1 https://m.edsoo.ru/7d3485e1l
110 TeMe "TerioBble SIBICHUS
P % . Pab

68 egepBHﬁm YPOK. Fabota ¢ TeK,C, TaMu 1 https://m.edsoo.ru/46a7afa5
110 TeMe "MarduTHbIe BJIeHUS

OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOI'PAMME
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9 KJ/TACC

Ko/mmuecTBO 4acos JJIeKTPOHHBIE
Ne Jdata nudpoBbIe
Tema ypokKa KontposibHblie | IIpakTHyecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
padoTsI e padoThI
pecypchl

MexaHuueckoe IBI)KEHHeE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuranbHas TOUKa
Cucrema orcueta. OTHOCUTEILHOCTD

2 1 https://m.edsoo.ru/5c869dc5
MEeXaHUUYEeCKOT'O JBVKEeHUS
PaBHOMeEpHOe ITpAMOIUHEHHOe

3 P P 1 https://m.edsoo.ru/bc342e86
JIBIDKEHHEe
HepaBHOMepHOe TIpsiIMO/IMHeHOe

4 JBrkeHre. CpeJHsss U MCTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOpPOCTh
ITpssmo/IMHeHOe PAaBHOYCKOPEHHOe

5 P P ycKop 1 https://m.edsoo.ru/cbb4116b
[IBIDKeHUe. Y CKopeHue
CKOpOCTb TIPSIMOJIMHEMHOT'0

6 PaBHOYCKOPEHHOT'O JBUKeHUs. 1 https://m.edsoo.ru/2c456185
I'paduk ckopoctu
JlaboparopHast paboTta "Ormpe/ienieHue

CKOpeHUs TeJia IIpu

7 ycKop P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JB)KEeHUH T10
HaKJ/IOHHOMU I/I0CKOCTH"
CsoboaHoe nagenue Tes1. ObIThI

8 2 A 1 https://m.edsoo.ru/163cf472
Tamunes

9 PaBHOMepHOe /BIKeHHe 110 1 https://m.edsoo.ru/7a978b7a

okpy>xHocTH. [Teprog 1 yactora
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obpatenust. JInHeliHast ¥ yrioBast
CKOpOCTH

10 LlenTpOoCTpeMuTeILHOE YCKOpEHUe https://m.edsoo.ru/21f74a13
[TepBbiii 3akoH HbtoTOHa. BekTo

11 PBBIH 3AKOM HBOTOR Krop https://m.edsoo.ru/8776289d
CUJIbI
Bropoti 3akoH HeroToHa.

12 . https://m.edsoo.ru/6b639d94
PaBHOpeNcTBYIOIAsA cuia
Tpetuii 3akoH HbroTOHA.

13 P https://m.edsoo0.ru/6155617e
Cyrneprnosuuus CUin
Permmenuie 3a/1a4 Ha TIpUMeHeHWE

14 A P https://m.edsoo.ru/52e8393d
3aKOHOB HeroToHa

15 Cuna ynipyroctu. 3akoH I'yka https://m.edsoo.ru/ef3a2d7f
Pemmenue 3azau no teme «Cuna

16 A « https://m.edsoo.ru/3bf34e6¢
YIIpyroctm»
JlaboparopHasi paboTa «OrnipeieneHue

17 paToprast b «-TPEA https://m.edsoo.ru/aa6e6bc3
YKECTKOCTHU TIPYKUHBD»

18 Cuia TpeHUs https://m.edsoo.ru/67bcdefb
Pemrenne 3azmau o teme «Cuna

19 A « https://m.edsoo.ru/97¢5c938
TpeHUsI»
JlaboparopHast paboTta "Ormpe/ienieHue

20 parToprast pabot rpeAener https://m.edsoo.ru/78ff698¢c
Ko3(duieHTa TpeHUs] CKOTbKeHUs"
Perienue 3aziau 110 Teme "3aKOHBI

21 Herotrona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63e1l
TpeHus"
Cusia TSDKeCTH M 3aKOH BCEMUPHOT0

22 TATOTeHUsI. Y CKOpeHre CBOOOJHOTO https://m.edsoo.ru/c4cba3c3

rajieHust
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23

Ypok-koHbepeHLus "[IBrKeHUe Tes
BOKPYT I'PaBUTALJMOHHOIO LIeHTpa
(Conneunas cucrema). ['anakTuku"

https://m.edsoo.ru/6a48e5c3

24

Pemrenne 3aziau 1o teme "Cuna
TSDKeCTH Y 3aKOH BCEMUPHOT0
TATOTEHUs "

https://m.edsoo.ru/8b4d9{83

25

[TepBas KocMuyeckasi CKOpOCTb.
HesecomocTsb U neperpysku

https://m.edsoo.ru/5£38dba5

26

PaBHOBecue MaTeprasbHON TOUKHU.
AGCoMOTHO TBEPIOE TEJIo.
PaBHOBecue TBEPAOTrO Tesa C
3aKperuIeHHOW OChIO BpallleHHsl.
MowmeHT cumbl. LleHTp TsKeCTH

https://m.edsoo.ru/a351cela

27

PaBHOBecue MaTepua/sibHOW TOUKH.
AGCOIOTHO TBEP/0€ TeJIO.
PaBHOBecue TBEpOro Tesa ¢
3aKperIeHHOW OChIO Bpall|eHHsl.
MowmeHT cumbl. LIeHTp TsKeCTH

https://m.edsoo.ru/6872abf4

28

Peruienue 3agau o teme "'MOMEHT
cuisl. LleHTp TsKecTH"

https://m.edsoo.ru/77b2c6c5

29

[ToaroTOBKA K KOHTPO/IBHOM paboTe
1o Teme "MexaHHUUeCKOe JIBUKEHHE.
BsaumopgeiictBue Ten"

https://m.edsoo.ru/2bafb487

30

KonTtposnrHast paboTa o Teme
"MexaHunyecKoe BUKeHHe.
BsaumopgeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nwmnynec Tena. IMIybC cuibl. 3aKOH
COXpaHeHusl UMITy/bCa. YTpyroe u

https://m.edsoo.ru/251e6f13

94




HeyIpyroe B3auMo/|elCTBUe

Pemrenne 3aziau 110 Teme "3aKoH

32 " https://m.edsoo.ru/c3cceebl
COXPaHEeHHs1 UMITYJIbCa
Ypoxk-KoHdepeHLUs ""PeakTUBHOE

33 P (bepenny . https://m.edsoo.ru/8b5e27f1
JIBIDKEeHUe B MPUPO/ie U TeXHUKe

34 MexaHuueckasi paboTa ¥ MOII[HOCTb https://m.edsoo.ru/848ba637
PaboTa CHJIbI TSKeCTH, CUIIbI

35 https://m.edsoo.ru/d7a7c555
yIPYTOCTU U CUJIbI TPEHUS
JlabopaTopHast pabota «OnpeziesieHre

aboTbI CUJIBbI TPEHUS TIPU

36 P P P https://m.edsoo.ru/667c837e
PaBHOMEPHOM JIBM>KEHUU TeJia To
TOPU30HTA/IbHOM MTOBEPXHOCTU»
CBs3b 3Hepruu 1 padboThI.

37 P P https://m.edsoo.ru/84817179
[ToreHmanbHas 3Heprus
Kunetnueckas sHeprus. Teopema o

38 . P P https://m.edsoo.ru/24d61ab5
KUHEeTUUeCKOM SHepruu
3aK0H COXpPaHeHUS YHepPruu B

39 P P https://m.edsoo.ru/24661f29
MexXaHHKe
JlabopartopHas pabora «/3yueHue

40 PaTopHaz p By https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUsI SHePTUN»
KosebaTenbHOe OIBUKEHME U ero

41 A https://m.edsoo.ru/7b9859af
XapaKTepUCTUKH
3aryxarorye KojebaHus.

42 Y H https://m.edsoo.ru/ad17f942
BriHYX/1eHHbIe KoneOaHMst. Pe3oHaHC
MaremaTUuecKuil U IIpyKUHHbBIN

43 Py https://m.edsoo.ru/4a6aa385
MasiTHUKU

44 Ypok-uccieoBaHne «3aBUCUMOCTh https://m.edsoo.ru/b1c7271b
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rieprozia KosiebaHui OT KeCTKOCTH
TIPY>KUHBI U MAaCChI TPy3a»

45

[IpeBpaitieHue 3Hepruu rpu
MeXaHU4YeCKHX KoyiebaHUsIx

https://m.edsoo.ru/8544337¢e

46

JlaboparopHast pabota «OrnipejenieHye
YaCTOThI U TIepUo/ia KoiebaHukH
TIPY>KUHHOT'O MasiTHUKa»

https://m.edsoo.ru/bald1d48

47

JlabopaTopHasi pabora «IIpoBepka
He3aBUCUMOCTH TIepro/ia KojebaHui
Ipy3a, MMO/[BEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexannueckue BoJiHbI. CBOMCTBa
MeXdaHMUYeCKHX BOJIH. HPO,E[O]'IBHBIE n
rnoriepevyHblie BOJ/THBI

https://m.edsoo.ru/8ed367e7

49

Ypok-kKoHbepeHLus "MexaHUUecKue
BOJIHBI B TBEP/ZIOM TeJie.
CelicMuueckyre BOHbI"

https://m.edsoo.ru/ebd8d7b6

50

3ByK. PacripocTpaHeHyve 1 oTpaxkeHue
3ByKa

https://m.edso0.ru/8a594969

51

Ypok-uccienopanve "Habsrogerne
3aBUCHUMOCTH BBICOTBI 3ByKa OT
4acToTh!"

https://m.edsoo.ru/2b95{238

52

I'POMKOCTB 3ByKa U BbICOTa TOHA.
AKyCcTUUeCKHii pe30HaHC

https://m.eds00.ru/699e3612

53

Ypok-kKoHbpepeH1us "Y/IbTpa3ByK U
HMH(}pa3ByK B MPUPO/Jie U TeXHUKe"

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka K KOHTPOJILHOM paboTe
110 Teme "3aKOHbI COXpPaHeHUsl.

https://m.edsoo.ru/b347159e
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MexaHuueckue KojiebaHus U BOJIHBI"

55

KonTponbHast paboTa o Teme
"3aKOoHbI coXpaHeHUs. MexaHuueckue
Kosie0aHusI ¥ BOJTHBI"

https://m.edsoo.ru/e9924b5e

56

OJIeKTPOMarHUTHOE MoJIe.
OneKTpOMarHUTHbIE BOTHbI

https://m.edsoo.ru/45bbd19b

57

CaolicTBa 3JIGKTPOMArHUTHBIX BOJIH

58

Ypok-koHbepenuus "Ilkana
3/IeKTPOMarHUTHBIX BOJTH.
Wcrosib30BaHre 3/1eKTPOMAarHUTHBIX
BOJIH [I/Is COTOBOM CBSI3U"

https://m.edsoo.ru/48{68a2d

59

Ypok-ucciegosanue "M3yyenue
CBOMCTB 3/IeKTPOMarHUTHBIX BOJIH C
TIOMOIIIbI0 MOOMTBHOTO TesiedoHa"

https://m.edsoo.ru/3cfae84a

60

Perienue 3a/1au Ha ompe/iesieHe
YaCTOTHI U JIJTAHBI 37IEKTPOMAarHUTHOM
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

OneKTpOMarHuTHas Mprpoja cBeTa.
CkopocTh cBeTa. BomHOBBIE CBOMCTBa
cBeTa

https://m.edsoo.ru/ecb99257

62

Ncrounuku cBeta. [IpsiMonuHeiiHOe
pacrpocTpaHeHue cBeTa. 3aTMeHUs
CousHua u JIyHbl

https://m.edsoo.ru/f3de5613

63

3aKoH OTpa’>XeHHs CBeTd. 3epKana.
Pemmenue 3da44d4 Ha [IpUMEHEHKE
3dKOHa OTPa>Ke€HHA CBETA

https://m.edsoo.ru/45e9f872

64

[Ipenomenuve cBeta. 3aKOH
rpesioMJ/IeHus1 CBeTa

https://m.edsoo.ru/3c5ff9f5
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65

[TosHOe BHyTpeHHee OTpakeHUe
cBeTa. Vcrionb30BaHye IIOJIHOIO
BHYTPEHHEr0 OTpakeHHus B
ONTUYECKUX CBETOBOJAX

https://m.edsoo.ru/4e43afa2

66

JlabopaTopHasi paboTa
"ccnenoBanre 3aBUCMMOCTH yIJia
TIpeJIOMJIEHUS] CBETOBOTIO Jiyva OT yIJia
rajieHus1 Ha rpaHuLie "BO31yX-
CTeK10""

https://m.edsoo.ru/835faed9

67

Ypok-koHbepeHLus "Vcnonb3o0BaHue
TIOJIHOI'O BHYTPEHHEer'0 OTPayKeHUs:
CBETOBO/bl, OITTUKOBOJIOKOHHAS
CBA3B"

https://m.edsoo.ru/2ce88641

68

JInn3el. OnTuueckas cu/ia JUH3BI

https://m.edsoo.ru/c6451cf4

69

[MocTpoeHue n300pakeHUi B TMH3ax

https://m.edsoo.ru/3b4b5e4f

70

JlaboparopHast paboTta "Ormpe/ienieHue
(OKyCHOTO PaCCTOSIHUSL ¥ OTITHUECKOM
CUIbl coOuparoltieid TMH3bI"

https://m.edsoo.ru/911a47cb

71

Ypok-koHpepeHLus "OnTryeckue
JIMH30BBIe TTPUOOPHI"

https://m.edsoo.ru/5b79227a

72

I'nma3 kak ornrrrueckast cCucTeMa.
3peHue

https://m.edsoo.ru/d7aa88af

73

Ypok-koHbepeH1us " [JedeKTbI
3peHusi. Kak coXpaHuTh 3peHue"

https://m.edsoo.ru/4dc7b213

74

Pa3nioxkeHue 6e/10ro ceeta B CIieKTp.
OmngiTel HetoToHa. Crno)keHue
CreKTpaabHBIX 1]BeTOB. [ucrnepcusi
cBeTa

https://m.edsoo.ru/6eb8b874
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JlabopaTopHast pabota "OmnbIThI TIO
pa3nioKeHUIO 6esloro cBeTa B CIIEKTP U

75 BOCIIPUATHIO LIBeTa IpeJMeTOB TPy UX https://m.edsoo.ru/b4867994
HaO/TI0/JeHNY uepe3 LIBeTOBbIe
¢unbTphI"
Ypok-tripakTukyMm "BoJsiHOBBIE

76 CBOMCTBA CBeTa: JUCIepCus, https://m.edsoo.ru/1b4e5e94
nHTepdepeHIMs U Audpakiys”
OmnbiThl Pesepgopza v niaHeTapHas

77 pdopA P https://m.edsoo.ru/c36effb5
MOZieJIb aToMa
IToctynate! bopa. Mopens atoma

78 ¥ P ACIE aTOM https://m.edsoo.ru/d5e656ba
Bopa
Wcnyckanue U rorsionjeHue ceeta

79 atomoM. KBaHThbI. JIvHeliuaThie https://m.edsoo.ru/9fb5689b
CIIeKTPBI
Ypok-nipakTukyMm "HabsroneHue

80 P P Y " A https://m.edsoo.ru/83b9a577
CIIeKTPOB UCITyCKaHUS

81 Pali0aKTUBHOCTE U €6 BU/IbI https://m.edsoo.ru/8e724769
CTtpoeHue aTOMHOTIO si/pa.

82 P AP https://m.edsoo.ru/2d85bef3
Hyxknonnas mogens
PapyoakTrBHbBIe NIpeBpalljeHusl.

83 A PeBpai https://m.edsoo.ru/8b56a71d
N3oTomnsl
Peruienue 3azau no teme:

84 " A " https://m.edsoo.ru/f241bbdc

PagrioakTrBHBIE NpeBpalljeHrs

85 [Tepuog nonypacnazga https://m.edsoo.ru/523a9317
Ypok-koHbepeHLys "PafirioaKTHBHbIE

86 W3/IyYeHUs B IIPUPOJie, MeULVHe, https://m.edsoo.ru/4eadf6e4

TexHukKe"

99




87

AnepHble peaku. 3aKOHbI
COXpaHeHus 3apsil0BOr0 ¥ MacCOBOI'0
yuces

https://m.edsoo.ru/c4cbe7ee

88

OHeprus CBsI3U aTOMHBIX sfep. CBa3b
MacChl ¥ 3Hepruu

https://m.edsoo.ru/734f11cl

89

Pemrenne 3azau 1o teme "AnepHbie
peakumn"”

https://m.edsoo.ru/5efa6f52

90

Peakiu cuHTe3a U Jle/ieHus s1Jiep.
Wctounuku sHeprun CostHIla U 3BE3]

https://m.edsoo.ru/2d7262c2

91

Ypok-KoHbepeHLys "SaepHas
SHepreTuka. [lencTBus
Pa/IM0aKTUBHBIX U3TyYeHUN Ha
JKUBBIe OpraHu3Mbl"

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka K KOHTPOJILHOM paboTe
I10 Teme "DJIeKTPOMarHuTHoOe I10J1e.
ONeKTpOMarHUTHbIE BOJIHBI.
KBanTtoBbIe siB/IEHUS "

https://m.edsoo.ru/d9f1261a

93

KonrposnbHas paboTa o Teme
"OneKTpoMarHuTHoe IoJie.
OneKTpOMarHUTHbIE BOJTHBI.
KBaHTOBEIE siBIeHUs"

https://m.edsoo.ru/7231a58d

94

[ToBTOpeHue, 06061IeHNE.
JlabopaTopHble pabOTHI 10 KypCy
"B3aumoperictBue Ten"

https://m.edsoo.ru/8b45d684

95

[ToBTOpeHue, 06001eHe. PelieHue
paCyeTHBIX ¥ KaUueCTBEHHBIX 3a/1ay T10
Teme ""TeruioBble TIpoLecch”

https://m.edsoo.ru/d3248943

96

[ToBTOpeHue, 06001IeHe. PerieHne

https://m.edsoo.ru/28f67bc4
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pacyeTHbIX U KaUeCTBEHHBIX 3a/iau 110
teme "KII/] TeryioBeIx ABUraTenen"

97

[ToBTOpeHue, 06001IeHe. PemieHne
pacyeTHbIX ¥ KaUeCTBEHHBIX 3a/iay I10
teMme "KII/] snekTpoycTtaHoBOK"

https://m.edsoo.ru/399f4911

98

[ToBTOpeHMe, 06001eHNe.
JlabopaTopHble pabOTHI 10 Kypcy
"CBeToBbIe siBIeHUs "

https://m.edsoo.ru/1cd92c22

99

IToBTOpenue, 0600611eH1e. PaboTa ¢
TeKCTaMH 110 TeMe "3aKOHbI
COXpaHeHusl B MeXaHuKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTOpeHue, 060611eHMe. PaboTa c
TekcTamu 1o Teme "Kosiebanusa u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

[ToBTOpeHue, 060611eHMe. PaboTa c
TeKcTaMu 1o TeMe "CBeTOBEIe
aBjeHus"”

https://m.edsoo.ru/5986dca7
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[ToBTOpeHue, 060611eHKe. PaboTa c
TeKCTaMH 110 TeMe "KBaHTOBas U
siiepHasi pu3mKa"

https://m.edsoo.ru/6d32ee4f
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ITPOBEPAEMBIE ITPEAMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOW OBPA30BATEJ/IbHOU ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

7 KITACC

Kopg,
npoBepsieMoro
pe3y/bTara

ITpoBepsieMble NIpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus

1.1

HCITI0/Ib30BAThb U3YY€HHbIE TIOHATHA

1.2

pa3/iMuaThb SABJIEHUA II0 OIMMCAHHUI0 HMX XdPAKTEPHbBIX CBOICTB W Ha

OCHOB€ OIIbITOB, A€EMOHCTPUPYIOLHUX OdHHOE q)HSI/IquKOE sABJ/IeHHe

1.3

pacro3HaBaTh TPOSIBJIEHWE M3yUYEeHHBbIX (U3NYEeCKUX SBAEHUA B
OKpY’KarollleM Mype, B TOM uuc/ie (pU3nuecKue sIBJieHWsl B IIPUPOJe,
TIPY 3TOM T€PeBOJUTH MPAKTUUECKYIO 33/jauy B yueOHYIO, BBIAEATh

CyllleCTBeHHbIe CBOMCTBA (MPU3HAKK) (PU3UUeCKUX SIBJIEHUN

1.4

ONUCHIBaTh M3yueHHble CBOWCTBA TeJl U (PU3MUYeCKUe sBJIeHUS,
ucrnonb3ysl (usnyeckre BeUYMHBI, TIPU  OMNMCAHUM TPABUJ/IBHO
TPaKTOBaTb (PU3MUECKUH CMBICI HCIOJIb3yeMbIX BeIMUWH, HX
0003HaueHUsI ¥ eJMHULIBI (PU3UUECKUX BeTNYMH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAIOL[ME [IAHHYIO (U3MYECKYH0 BeIUUMHYy C JpyTMMH
Be/lMYMHAMH, CTPOMTb TIpapMKuU  H3yYeHHBbIX  3aBUCHMOCTEH

Cl)I/I3I/IIIECKI/IX BeJIMYHH

1.5

XapaKTepu30BaThb CBOMCTBA Tesl, (pU3MUeCKHe SIBIEHUSI U MPOLIeCChI,
WCTOJIb3ysl M3yUeHHble 3aKOHbl, MPU 3TOM [JaBaTb CJIOBECHYIO
dbopMy/MpOBKY 3aKOHa UM 3alMChiBaTh €ro MaTeMaTHUuecKoe

BbIp@)KEHUE

1.6

OO0BSACHATE (U3HUUEeCKHe sIBIeHHs, TIPOI[eCChl U CBOMCTBA Tes, B TOM
ynucie W B KOHTEKCTe CUTyaluld TPaKTUKO-OPUEHTUPOBAHHOIO
XapakKTepa: BbISIB/ISTh T[PUUYMHHO-C/Ie[JICTBEHHbIe CBSI3W, CTPOUTH
o0bsicHeHWe u3 1 — 2 JIOTMUECKWX IIIaroB C OmMopodt Ha 1 — 2
M3YUeHHBIX CBOMCTBA (hM3UUECKUX sIBJIeHUW, (PH3UUeCKUX 3aKOHa WU

3dKOHOMEpPHOCTH

1.7

peniaTtb paC‘—IéTHLIe 34/1da44d B 1-2 /:[EﬁCTBHH, HCII0J/Ib3yS 3dKOHBI U




dhopmyJibl, CBsi3bIBatOIMeE (PU3MUeCKHe BeJTMUMHbI: Ha OCHOBE aHaIu3a
yC/IOBUSL  33laud  3alMChbIBaTh KpaTKOe YCJOBUe, TIOJCTaB/SATh
bu3nueckre BeJIMUMHBI B (DOPMY/IbI U TIPOBOAUTL PACUETHI, HAXOIUTh
CTIpaBOYHbIE JIaHHbIE, HeOOXOAUMBIe [/ pellieHHs 3afiau, OlleHHUBaTh

peaTMCTUYHOCTb TIOyYeHHOU (hM31YeCKOl BeJTMUKHbI

1.8

pacrno3HaBaTh IMPO0JEMbI, KOTOPble MOXXHO PeIIUTh TPU TIOMOILU
(U3MYeCKUX MeTOJ0B, B ONMCAHUM HCC/Ie[lOBaHUS  BbIE/ATH
rpoBepsieMoe  TIPeANoJoKeHue  (TUIoTe3sy), pa3myatb U
WHTEpPIIPEeTUPOBATh TIO/yUeHHbI pe3y/bTaT, HaXOJWTh OILIMOKU B

X0Je OIlbITa, Ae/1dTh BBIBOHI I10 €ro pe3y/jibTdTaM

1.9

TIPOBOJJUTh OIBITBI 10 HaO/MOAEeHUI0 (DU3NUECKUX sIBJIEHUNA WM
bu3nueckux  CBOWCTB  Tel:  (OpPMyIMpOBaTL  TIpPOBepsieMbie
NIpeATIoNoXKeHusi,  cobupaTth  YCTaHOBKY M3  TpeJjI0XKeHHOTO

000py10BaHusl, 3aNMCHIBAThL X0/, OTbITAa ¥ (HOPMYIHMPOBATh BHIBO/[bI

1.10

BBITIOJIHATH TIPSIMble U3MEpEeHUs C WCIO/b30BaHUEM aHaJOroBbIX U
U(POBBIX TTPUOOPOB, 3aMMChIBATh TIOKa3aHUsI MPUOOPOB C YYETOM

3alaHHOM abCOJTIOTHOM MOTPeIIHOCTH U3MepeHni

1.11

MPOBOAUTL  MCC/ieflOBaHHWE  3aBUCUMOCTHA  OAHOW  (pu3mueckoi
Be/IMYMHBI OT JIPyrOMl C WCIOMb30BaHUWEM TIPSIMBIX H3MepeHHH,
y4acTBOBaTh B TUIAHUPOBAaHWM Y4yeOHOTO WCC/e/[0BaHuUsI, COOMpaTh
YCTaHOBKY U BBITIO/IHATH U3MEPEeHUs1, Cieflysl Mpe/JIo)KeHHOMY TIIaHy,
¢buKcUpoBaTh pe3y/bTaThbl TMOYYeHHOM 3aBUCUMOCTH (PU3MUeCKUX
BeJTMUMH B BU/IE TIPE/JIOKEHHBIX TaO/UI] ¥ rpadUKOB, e/aTh BHIBO/bI

M0 pe3yJ/ibTaTaM HMCC/ieJOBaHHsA

1.12

MIPOBO/IUTL KOCBEHHbIE H3MepeHusi (PU3MUeCKUX BeNWUMH, CJieays
TIPe/IJIO’KEHHON MHCTPYKIUH: TIPYU BBINOJTHEHUH U3MEepPeHHU coOUpaTh
9KCIepUMEHTa/lbHYI0 YCTAaHOBKY M BBIYMC/ISATH 3HAaUeHHWe MCKOMOU

BeJ/IMUYNHbI

1.13

cobnroiaTh TpaBWa TeXHUKWA Oe3omacHOCTH Tipu  pabore ¢

nabopaTopHbIM 000py/J0BaHHEM

1.14

yKa3biBaTh TIPUHLIMIBI  IeWCTBUS TMPHOOPOB M TeXHUUECKHUX
YCTPOWCTB, XapaKTepPU30BaTh TIPUHIIUIILI [I€HACTBUS  U3YYEHHBIX
npubOpOB M TEeXHWYECKUX YCTPOMCTB C TIOMOIIbI0 WX OMMCAHUS,
WCTOJIb3ysl 3HaHUSI O CBOWCTBAX (PU3MYECKUX SIBJIEHUM U

HEO6XO,E[I/IMLIE (1)I/IBI/IquKI/Ie 3dKOHBI 1 3dKOHOMEPHOCTHU




1.15

MIPUBOJUTL TMpPUMepPbl (HaxXoAuTh WHGOpPMAI[MI0O O TIpUMepax)
TPaKTUYeCKOI'0 MCT0/Ib30BaHUs (PU3NUeCKUX 3HAHWM B TTOBCeJHEBHOM
XW3HU [ obecrieyeHus 0e30macHOCTM TP OOpaleHud C
npubopaMy ¥ TeXHUYeCKUMH YCTPOMCTBAMU, COXPAHEHUSs 3/I0POBbS U

Co0JTI0/IeHNst HOPM 3KOJIOTHUYECKOTO TTOBEe/IEHUS B OKPY)KAIoIIel cpejie

1.16

OCYIIeCTB/IATH 0TOOP MCTOYHMKOB MH(opManyu B cetd WHTepHeT B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBe
VMEeRIMXCsl 3HaHMH U MYTEM CpaBHEHWs Ppas/MUHbIX WCTOUHUKOB
BbI/Ie/IITh UH(OPMALUI0, KOTopasi SIBJSeTCS MPOTUBOPEUMBOM WU

MO>KeT ObITh He/JOCTOBEPHOM

1.17

VICTI0/Tb30BaTh npu BBITTO/IHEHUU yueOHBIX 3ajaHui
HAy4YHOIMOIMYJ/ISIDHYIO ~ JIUTepaTypy  (U3UUYeckoro  Cofiep>KaHus,
CrpaBOYHble MaTepuasbl, pecypcbl ceTH VIHTepHeT, BajeTh
NpUéMaMH KOHCTIEKTUPOBAHUS TeKCTa, peobpa3oBaHusi HHpOpMarium

13 OJJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3ZlaBaTh COOCTBEHHbIE KpaTKHe MMMCbMeHHbIe U YCTHbIE COODIIeHus
Ha OCHOBe 2 — 3 UCTOYHMKOB HHopMaLUKd (PU3NUeCcKOoro
cofiep>KaHusi, B TOM UMC/Ie MyOJUUHO flefiaTh KpaTKue COOoOIeHust 0
pe3ysibTaTaXx MPOEKTOB WM Y4eOHBIX WCCIe[0BaHWM, TPU 3TOM
IPaMOTHO HCIO/b30BaTh W3y4YeHHbIM TOHATUIHBIN arrmapar Kypca

(b13UKH, COMPOBOXKAATh BBICTYII/IEHHE TIpe3eHTalel

1.19

TIPY BBITIOJTHEHUH Y4eOHBIX TIPOEKTOB U MCC/IeIOBaHUN pacTipefiesisiTh
00513aHHOCTH B TPYIITNie B COOTBETCTBUM C MOCTAB/IEHHBIMU 3a/lauaMHu,
C/lefUTh 3a BBINOJHEHWeM IlaHa [JeMCTBUM, aJeKBaTHO OLeHWBAaTh
COOCTBEHHBIM BK/IaZi B JIeITeIbHOCTh TPYIIIbI, BLICTPAMBATh
KOMMYHHUKaTHUBHOE B3aMMO/IENCTBIUE, yUUTbIBast MHeHHe

OKPY KaroIINX

8 KV/IACC

Kopg,
NpoBepsieMoro
pe3yJ/bTara

IIpoBepsieMble MpeMeTHbIE pPe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOTI'0 0011iero 00pa3oBaHusi

1.1

HCII0/1b30BaTh ITOHATHUA

1.2

pa3/iMuaTh SABJ/IEHHWA II0 OIMMCAHHUI0 HMX XdPaAKTEPHbBIX CBOMCTB U Ha




OCHOBE€ OIIbITOB, A€EMOHCTPUPYIOLHUX OdHHOE Q)HSI/IHQCKOE sdABJ/IeHHre

1.3

pacro3HaBaTh MPOSIBJIEHWE M3yUYEHHBbIX (U3NYEeCKUX SBAEHUN B
OKpy’KarollleM Mype, B TOM uuciie (pu3nueckue sIBJieHWsl B NIPUPOJe,
TIPY 3TOM I1epPeBOAUTH TMPAKTUUECKYIO 33/lauy B yueOHYIO, BbIZIEJSTh

CyllleCTBeHHbIe CBOMCTBA (TTPU3HAKK) (PU3UUeCKUX SIBJIEHUN

1.4

ONUCHIBaTh M3yueHHble CBOWCTBA TeJl U (PU3MUYeCKUe sBJIeHUS,
ucrnonb3ysl (usnyeckre BeUUYMHBI, TIPU OMNMCAHUM TPaBUJIBHO
TPakTOBaThb  (PU3UYECKUM  CMBIC  HCHO/b3yeMbIX  BeJIMYMH,
0003HaueHUsI ¥ eJMHULIBI (PU3UUECKUX BeTNYMH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAIOL[ME [JIAHHYIO (U3MYECKYH0 BeIUUMHYy C JpyTrMMH
Be/lMYMHAMH, CTPOMTb TIpapMKuM  H3YYeHHBIX  3aBUCHMOCTEM

Cl)I/I3I/I‘—IECKI/IX BeJ/IM4YHH

1.5

XdPaKTe€PHU30BATh CBOMCTBa TeJI, (1)H3I/IT—IECKI/IG sBJIEHHS W TIPOLIECCHI,
HCII0/Ib3yd HW3Yy4Y€HHbIE€ 3dKOHbI, IIpU >5TOM [OadBdTb CJ/JIOBECHYIO
Cl)OpMy'JII/IpOBKy 3dKOHA W  34dIIMChIBATHL €ro MdTreMdTH4yecCKoe

BbIpa)KEHUE

1.6

00BsCHATH (M3MUECKHe TIPOLIeCCHl U CBOWMCTBA TeJl, B TOM UWC/Ie U B
KOHTEKCTe CUTyallud IpPaKTHKO-OPMEHTHUPOBAHHOIO  XapakTepa:
BBISIB/ISITH [IPUYMHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTH 00BsicHeHUe 13 1
— 2 JIOTMYeCKHWX IIAaroB C MOMOWbH 1 — 2 M3y4yeHHBIX CBOWCTBA

(hr3nUeCcKuX sIBJIeHUM, (PU3UUeCKUX 3aKOHa WIX 3aKOHOMEPHOCTH

1.7

pelllaTb pacyéTHble 33/auv B 2 — 3 [eMCTBUS, WUCII0/b3Ysl 3aKOHbI U
(dopMybl, CBSI3bIBaIOLME (PU3MUECKHe BeJIMYMHBL: HA OCHOBE aHa/lv3a
YCJIOBUSA 33/lauM 3alvChIBaTh KPaTKOe YCI0BHeE, BbISB/ISATh HEJLOCTAaTOK
JAHHBIX [ DelleHus 3aJaud, BbIOMpaTb 3aKOHbI U (HOPMYIIbI,
HeoOXoZuMbIe /IS e€ pellleHHs, TIPOBOJUTh PAaCUéThl U CPaBHUBATH
NOJIyYeHHOe 3HaueHue (PU3MYeCKONM BeIMUUHbl C U3BECTHBIMU

JaHHBIMK

1.8

pacrno3HaBaTh IMPOOJEMbl, KOTOPble MOKHO DeIINTh TPU TIOMOILA
(b13MUeCKrX MeTOZ0B, UCTIO0JIb3Ysl OMKCaHKe UCC/IeJ0BaHMUS, BbI/IE/ISATh
NpoBepsieMoe TIPeATI0o/I0KeH!e, OLleHWBaTh IPaBUIBHOCTh MOPsAKa

npoBeageHud nccjieoBalHus, AejlIaTb BbIBOJbI

1.9

TIPOBO/IUTL OIBITHI 110 HaO/MOAeHNI0 (U3NUeCKUX SIBJIEHUA WA
¢usnueckux  CBOWCTB  Ten:  (oOpMyIMpoBaTb  IIpOBepsieMble

TIPe/ITIONIOXKEHUs,  coOMpaTh  yCTAaHOBKY W3  TPeJJIOKEHHOTO




O60py,Z[OBaHI/IH, OIMMChIBATB XO/[, OIIbITA U q)OpMYJII/IpOBaTL BbBIBO/JbI

1.10

BBIMIO/IHATL TIPSIMble W3MEpPeHUs1 C UCMOIb30BaHUEM aHa/IOTOBBIX
npubOpOB U 1aTUMKOB (PM3NUECKUX BEJTMUMH, CPaBHUBATh Pe3Y/IbTaThl

M3MepeHU C yUETOM 3a/laHHOM abCO/IFOTHOM MOTPeITHOCTH

1.11

MPOBOJUTh  MCCJEe[OBaHUE  3aBUCHMOCTHM  OJHOM  (PU3HUUecKou
Be/IMUMHBI OT JPYrol C WCI0/Ib30BaHHEM TIPSIMbIX W3MepPeHHH:
TJIAaHUPOBAaTh MCC/Ie/JoOBaHHE, COOMpaTh YCTAaHOBKY U BBITIOJIHSATH
V3MepeHus, CJleflys  TpeJoKeHHOMY  IlaHy, (PUKCHDOBAaTh
pe3y/bTaThl TIOJYYeHHOW 3aBUCHUMOCTH B BHUle Tabmmi] U rpaduKOB,

AeJ/1IaTb BBIBOALI 110 pe3y/ibTaTdM UCC/IeJOBAHUA

1.12

NIPOBOJUTh ~ KOCBEHHble  H3MepeHUsl  (DM3UYeCKUX  BeJIMUMH:
TUIAHUPOBAaTh U3MepeHusi, COOMpaTh IKCIIePUMEHTAIbHYI0 yCTaHOBKY,
cnenyd  TIpeJIOKEHHOM MHCTPYKLMM, M BBIYUC/IATH 3HAueHue

BeJ/IMUYNHBI

1.13

cobmogaTh TpaBUIa TEeXHWKH 0Oe30racHOCTH Tipu  paborte C

nabopaTopHLIM 000PyAOBaHKEM

1.14

XdPaKTE€PU30BaATh TIPUHILMIIBLI I,Z[el‘/JICTBI/ISI N3yYE€HHbIX HpI/I60pOB 141
TeXHHUYeCKHnX YCTpOﬁCTB C OHOpOﬁ Ha HX OIIMCaHUA, HCIIOJIb3yA
3HaHUSI O CBOMCTBAxX d)HBI/I‘JECKI/IX SIBJIHUNA U HEO6XO,E[I/IMbIe

¢dbur3uyeckre 3aKOHOMEepPHOCTH

1.15

pacro3HaBaTh IMPOCTble TEXHUUYECKHEe YCTPOWCTBA U M3MEepUTe/bHbIe
NpUOOPBI TI0 CXeMaM U CXeMaTHUHBIM PUCYHKaM, COCTaB/ISITb CXEeMbI
3/MIeKTPUYECKUX Llerel C ToC/aefoBaTelbHBIM UM MapasulebHbIM
COeIMHEHWEM  JJIEMEHTOB, pa3idyas  yCJAOBHble  0003HAuUeHHUs

3JIEMEHTOB 3JIEKTPUYECKUX uenef/i

1.16

NIPUBO/IUTh TPUMepbl (HaXOoAWTh HHGOpPMAIMIO O TpUMepax)
NPaKTUYeCKOro UCMO/b30BaHus (pM3MYeCKUX 3HaHUM B TIOBCeHEBHOU
XW3HU [ obecrieyeHusi 0e30mMacHOCTM TP oOpalieHud C
npubopamMy ¥ TeXHUUECKUMH YCTPOWCTBAMH, COXPAHEHMUsI 3/]0POBbS U

co0/F0/IeHNsT HOPM SKOJIOTHYeCKOT0 TIOBe/IeHHsI B OKPY Karollel cpejie

1.17

OCYIIIeCTBJISITh MOUCK UH(OpPMaLu GU3NUECKOTO CO/Iep>KaHus B CeTH
VHTepHeT, Ha OCHOBE HMEIOLMXCS 3HAaHWKW W TIyTéM CpaBHEHUs
JOTIO/THUTeNIbHBIX UCTOUYHUKOB BbIZIENIATE MHGOpPMAIUI0, KOTOpas

AB/IAETCA HpOTHBOpe‘—II/IBOﬁ WJIA MOKeT OBbITh He,qOCTOBepHOﬁ

1.18

WCII0/Ib30BaTh TPU  BBITIOJTHEHWUM  yueOHBIX  3aZlaHUM  HAy4HO-




MIOMYJ/ISIPHYI0 JIUTEpPaTypy (PU3MUecKoro Cofep>KaHus, CIpaBOYHbIe
MaTepuasbl, pecypcbl ceTd LVIHTepHeT; BiajeTb IpUEMaMH
KOHCIeKTHPOBaHHUs TeKCTa, npeobpa3oBaHust MHPOPMAIK U3 OHOMN

3HAaKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U KPaTKHE YCTHBIE COOOIeHUs,
000011ass uHMOOpPMAIMI0O U3 HECKOJILKUX WCTOYHHUKOB (PU3MUECKOTr0
cofiep)KaHusi, B TOM UKC/Ie MyOJMYHO TPEe/CTaB/IsATh DPe3y/IbTaThl
MPOEKTHOW WM WCC/Ie[JOBATeILCKON  [IeSITe/TbHOCTH, TIPH  9TOM
IPaMOTHO HCII0/Ib30BaTh WM3YU€HHBbIM IOHATUHHBIA ammapar Kypca

¢bU3MKH, CONPOBOKATh BBICTYTI/IEHUE Mpe3eHTaluei

1.20

IIPY BBITTOJIHEHWU yueOHBIX MPOEKTOB M MCC/IeI0OBaHKIN (DHU3NUeCKUX
TIPOLIECCOB pacIpe/iesisiTh 00s13aHHOCTH B TPYIIie B COOTBETCTBUM C
NIOCTaB/JIeHHbIMU  3aJjauaMM, CjeJuTb 3a BBIOJHEHWEM [lJlaHa
JeMCTBUM W KOPpPEeKTUpOBaTb  €ro, aJeKBaTHO  OLieHWBaTh
COOCTBEHHBIM BK/IQJ, B /[leATe/JIbHOCTb TPYMIbl, BbICTPaUBaTh
KOMMYHUKaTUBHOe  B3aUMOJIefiCTBHe,  MpOSB/SASi ~ TOTOBHOCTb

pa3speliaTb KOHGIUKThI

9 K/IACC

Kop
NpoBepseMoro
pe3yJbTaTa

HpOBEpHEMbIe InpeaMeTHbIe pe3y/ibTAaThl 0CBOE€HUSA OCHOBHOH
Oﬁpa30BaTEJIbH0ﬁ NnporpaMmmbl OCHOBHOI'O 06]1(81"0 06p830BaHI/Iﬂ

1.1

HCITI0/Ib30BATh M3YyUYE€HHbIe TIOHATHA

1.2

pPa3/inyaTh SABJ/IEHHUSA TI0 OIMMCAHWIO HMX XdPAKTEPHbIX CBOMCTB U Ha

OCHOBE OIIbITOB, J€MOHCTPUPYIOLIMX JaHHOE (PU3MUecKoe sIBJIeHUe

1.3

pacro3HaBaTh TMPOSIBJIEHWE M3yUEeHHBbIX (U3NUYeCKUX SIBeHUM B
OKpY>KalollleM MHpe, B TOM 4uc/ie (u3nueckue siBJieHUs] B TIPUPO/Ie,
TP 3TOM I1ePeBOAUTH TMPAKTUUECKYIO 3a/lauy B yueOHYIO, BbIZE/STh

CylljeCTBeHHbIe CBOMCTBA (TIpU3HAKK) (PU3MUECKUX SIBJIEHUM

1.4

OTMChIBaTh M3yueHHble CBOWCTBA Tel U (U3nUYecKUe sB/IeHUS,
UCTONb3ysl (pU3MYeCKWe BeWUYMHBI, IIPU ONMCAHUM IPaBUJ/IBHO
TPakToOBaTb  (PU3UUYECKU  CMBIC  HWCHOJb3YeMBIX  BeJIMYMH,
0003HaueHUsI U eJMHULIBI (PU3UUECKUX BeTUYMH, HAXOAUTH (POPMYJIBI,

CBSI3bIBAIOLI[ME  [ITAaHHYIO  (M3MYEeCKYI0 BeIWYMHY C  JIpYTMMHU




Be/IMYHaAMU, CTDOUTH FpaCl)I/IKI/I N3Yy4YE€HHbIX 3aBUCHUMOCTeHN

(br3MYeCcKrX BeTMUUH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (pr3UUeCcKUe sIBI€HUS U TPOLIeCChl,
VICTIO/Ib3ySl M3yYeHHble 3aKOHbl, MpPU 5TOM [JaBaTb CJIOBECHYIO
(GOopMy/IMpOBKY 3aKOHa M 3alyCblBaTb ero MaTeMaTHuecKoe

BbIp&)KeHHe

1.6

00BSICHAATh (hU3UUECKHe TIPOLIeCChl ¥ CBOWCTBA TeJl, B TOM UHC/IE U B
KOHTEKCTe CUTyaludd MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIB/IATh TIPUUUHHO-CJIe/ICTBEHHbIE CBSI3H, CTPOUTH 00BsICHEHUE U3 2
— 3 JIoTMYeCKUX IIAaroB C TMOMOIIbI 2 — 3 H3y4yeHHbIX CBOWCTBA

(bu3nUecKrx sB/IeHUH, (PU3NUECKHX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peliath pacuéTHble 3ajauv (OMUparoLMecss Ha cuctemy us 2 — 3
YPaBHEHWIA), WCIIO/b3ys 3aKOHbI W  (OPMYJIbl, CBS3bIBAIOLIHE
¢usnueckre BeMUMHBI: HAa OCHOBe aHa/lM3a YCJIOBUS 3a/jaud
3anMChIBaTh KPAaTKOe YC/IOBUE, BBISBIASATH HEAOCTAIOIIMEe WU
130BITOUHbIE ZAHHBLIE, BBIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXO UMbBIE
[JIl pellleHus], TPOBOJUTb PAaCUéThl U OLIEHWBATh PeaTMCTHYHOCTD

IMOJIyU€HHOI'O 3HaU€HUA q)HBHQECKOﬁ Be/TMUYHHBI

1.8

PacCIiO3HAaBdTb HpO6]I€MbI, KOTOpPbIE MOJXHO Dpe€LWUTb TIIpyU T1OMOIIA
q)HBHHECKHX METO/I0B, MCIIOJ/Ib3ysd OIIMCaHKWe HCC/1e0BaHNWA, BbIAE/IATH
rnpoeepsaemMoe TIPpEATIO/NIOKEHNE, OLIEHMBATL TIIPABHU/IBHOCTL TIOPpAAKA
nposeaeHvss HCC/Ie40BdHMSA, [e/1dTb BBIBOAbBI, WHTEPIIPETHUPOBATH

pe3y/ibTaThl HAO/TFOIEHNH U OTIHITOB

1.9

TIPOBOJUTL OMBITBI MO HAOJIIOEHUI0 (U3NYECKUX SIBJIEHUH WU
(U3UUEeCKUX CBOMCTB Te/T: CaMOCTOSITEJIbHO COOMPaTh YCTAHOBKY W3
n30bITOUHOTO Habopa 000pyZOBaHMs, OMHUCHIBATH XO[ OIBITA M €ro

pe3y/bTaThl, JOPMYIUPOBATh BHIBO/IBI

1.10

MPOBOJUTh TPU HeOOXOAMMOCTU CepUi0 TIPSIMbIX H3MepeHHH,
oripefiesisisi CpeJjHee 3HaueHWe H3MepsieMOl Be/uurHbl ((OKyCHOe
paccTosiHue cobuparolieii JMH3bI), 000CHOBLIBATH BBIOOp Criocoba

m3MepeHus (M3MepUTebHOro prubopa)

1.11

MPOBOIUTL MCCJ/Ie[IOBAaHKE 3aBUCHUMOCTeN (U3NUYECKUX BeUUHH C
WCIO/Ib30BaHWEM TIPSIMBIX M3MepeHHWM: TIJIaHUPOBaThb WCC/el0BaHUe,
CaMOCTOSITeJIBHO COOMpaTh YCTaHOBKY, (PUKCUPOBaTh pe3y/bTaThl

HOJIYIJEHHOI‘;I 3dBHUCHMMOCTH (1)H3quCKHX Be&JIMUMH B BH]IE Ta6]'II/IL[I/I




FpaCbI/IKOB, Ae/1IaTb BBIBOJLI I10 pe3yJ/ibTaTaM UCC/IeJOBAHUA

1.12

MPOBOJUTL  KOCBEHHble  U3MepeHHs  (PU3MUYEeCKUMX  BeJUYHH:
TJIAHUPOBaTh U3MepeHHs], COOMpaTh SKCIIePUMEHTaIbHYI0 YCTaHOBKY
Y BBINOJIHATL HW3MepeHusl, ciefys IIpeJo)KeHHOW WHCTPYKLUH,
BBIUMC/IITh 3HaueHWe BeJIWYMHbl U aHa/JIU3UpOBaTh I[10/yYeHHbIe

pe3y/bTaThl C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MePeHU

1.13

CO6J'IIO,ILaTL MpaBW/ia TEXHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHbIM 000pY/J0BaHHEM

1.14

pa3nuuaTb OCHOBHble TIPU3HAKM M3yUEHHBIX (M3UUECKHUX MOJesel:
MaTepHasibHasi TOUKa, abCOTFOTHO TBEP/I0€ TeJI0, TOUeUHbIH UCTOUYHUK
CBeTa, JIyy, TOHKas JIMH3a, IJlaHeTapHas MOJe/ib aToMa, HYK/IOHHasi

Mo/le/Tb aTOMHOT0 5/]pa

1.15

XapaKTepU30BaTh TPHUHLUINBLI AeWCTBUS W3YUYeHHbIX TPUOOPOB U
TeXHUUECKUX YCTPOMCTB C OMOpPOM HAa WX ONWCaHUS, HCIOJb3YS
3HaHWS O CBOMCTBaX (U3NYECKHUX SIBIEHUA ¢ HeoOXoAuMble

¢u3nueckre 3aKOHOMEPHOCTH

1.16

WCIO/Mb30BaTh CXeMbl M CXeMaTUuHble DPUCYHKHM HW3YUYeHHBIX
TeXHUUECKHX YCTPOUCTB, M3MepUTe/IbHBIX niprbopoB u
TEXHOJIOTUYECKUX TPOLIECCOB TPHU PEIIeHUH YyueOHO-TIPaKTUYeCKUX
3ajlau, ONTUYEeCKUe CXeMbl /ISl TIOCTPOeHUst N300paXkeHui B TJI0CKOM

3epKasie ¥ coOuparoleil mH3e

1.17

NPUBOJWUTL TIpUMephbl  (HaXOAWTh WHGOPMALMI0 O TIPUMepax)
MPaKTHUeCKOT0 HCTI0/Ib30BaHus GU3NYeCKUX 3HaHUN B MOBCEeJHEBHOM
KU3HU i1 obecriedeHrsi 06e30MacHOCTA TpU  OOpaljeHun ¢
npubopamMu ¥ TeXHUUECKUMH YCTPOMCTBAMH, COXPAHEHUs 3/0POBbS U

co0JTr0IeHrst HOPM KOJIOTHYeCKOTO TTOBe/IEHUsS B OKPY Karollelt cpejie

1.18

OCYILIeCTBJISITh MOUCK UH(OPMaLK HU3NUECKOTO COZlep>KaHus B CeTH
VHTepHeT, camocTosiTesibHO —(GOpPMYIMpYyst TIOMCKOBBIA  3aripoc,
HaxO[UTb IyTU  OMpeje/eHus  [OCTOBEPHOCTH  TIOJyueHHOU
VH(pOpPMalLlMM Ha OCHOBe HMEIOIIUXCS 3HAHWW U [IOTIO/IHUTETbHbIX

HCTOUYHHKOB

1.19

WCTOMb30BaTh TIPU  BBITIOJIHEHWM yueOHBIX 3aZlaHMN  Hay4HO-
TIOMY/IIPHYI0 JIUTepaTypy (U3MYeCcKOro COJep)KaHusi, CIIPaBOYHbIE
MaTepuasnbl, pecypcbl ceTu VIHTepHeT; BiajeTb IpUéMaMu

KOHCIIEKTHPOBAHHs TeKCTa, nMpeobpa3oBaHusl MHPOPMaUK U3 OJHOMN




3HAaKOBOU CUCTEMBI B [IPYTYIO

1.20

co3/laBaTb COOCTBeHHble TIMChbMEHHbIE W YCTHbIe COOOIeHUs Ha
OCHOBe WH(OpPMalUM U3 HECKOJbKHX WCTOUHHMKOB (DH3UUeCKOro
cofiep>KaHusi, TyO/IMUHO TIPe/CTaB/IsATh Pe3y/IbTaThl MPOEKTHOW WIIH
WCC/Ie[JOBaTe/IbCKOM  /1eATeIbHOCTH, NpA  3TOM  IPaMOTHO
WCTIO/Tb30BaTh WU3yUeHHbIN MTOHSATUMHBIN amnmnapaT u3y4aeMoro paszesa
GU3MKU M CONPOBOXKJATh BBLICTYIUIEHWE Tpe3eHTalell C Y4éToM

0co0eHHOCTel ayAUTOPUN CBEPCTHUKOB

1.21

IIPY BBITTOJIHEHWU yUeOHBIX TPOEKTOB M MCCI/IeIOBaHUMN (DHU3UUeCKUX
TIPOLIECCOB pacripefieisiTb 0053aHHOCTH B T'PYyIIie B COOTBETCTBUU C
MOCTaB/eHHbIMUA ~ 3aflauaMy, CJeJUTb 3a BbINOJHEHWeM T[1aHa
JeMCTBUM W KOPpPEeKTUpOBaTb  €ro, aJieKBaTHO  OL|eHWBaTh
COOCTBEeHHBIM BK/IaZi B [JIeITebHOCTh TPYIIbl, BLICTPAMBATh
KOMMYHHMKaTUBHOe  B3aUMOJEUCTBHe,  TPOsBJsAA  TOTOBHOCTb

pa3pelath KOHGIUKThI




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPKAHUA

7 KITIACC
Kop Kopg
IIpoBepsiemble 3/1eMeHTbI COAeP)KaHUSA
pa3jena 3/IeMeHTa
®U3NKA U EE POJIb B IIO3HAHVU OKPY>KAIOIIIEI'O MUPA
®u3uKka — Hayka O T1ipupoze. SABjieHUsT TPUPOJBI.
1.1 dusndeckre SBJIEHUS: MeXaHHYeCKue, TeIl/IOBLIE,
3/7IeKTpUYeCKre, MarHUTHbIE, CBETOBbIE, 3ByKOBbIE
dusnyeckue BeJWUMHBL.  V3MepeHue — (hu3MUeCKUX
1.2 BeMuvH.  Pusnueckue  mipubopel.  IlorperrHocTsb
ru3MepeHu. MexxiyHapoJHasi CUCTeMa eJJUuHUL]
EcTecTBeHHOHAyUHBIM MeTOJ MO3HaHWs: Hab/ro/IeHue,
1 13 IIOCTaHOBKA HAYYHOr'O BOIIPOCA, BbIJBHWKEHHE TUIIOTe3,
' JKCTIEDUMEHT 110 TIPOBEPKe TUIIOTe3, OO0bsCHEHHe
Ha0/F0JaeMOT0 SIBJIEHUS
1.4 Ornurcanve (pU3MUYeCKUX SIBJIEHHWH C TIOMOLI[BIO MO/lefnei
[TpakTHueckue paboThI:
V3mMepeHue pacCTOSIHUN.
r M3mepeHue 00bEéMa XXKUIKOCTH U TBEPZAOTO Tea.
' OrnpezenieHrie pa3MepoB MaJsibIxX Tesl.
W3mepeHue TeMniepaTypbl MPU TTIOMOLY )XKUAKOCTHOTO
TepMOMeTpa U JjaTuhKa TeMIlepaTyphbl
[TEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHUN BEIIECTBA
CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, MX
2.1 pa3mepsbl. ONbITHI, [J0OKasbIBalOllMe AUCKPETHOE CTPOeHHe
BellleCTBa
2 [pwxkeHue dactul] BelectBa. CBSi3b CKOPOCTH
2.2 JIBIDKEHUS] 4YacTUL] C  TemmepaTypou. bpoyHoBckoe
IBWKeHue, nuddy3us
53 B3aumMogeiicTBUe uacTUL] Bell|eCTBa: NPUTSDKEHUE U

OTTa/IKMBdHHE




AFpeFaTHBIe COCTOsAHHA BeleCTBa: CTpO€HHE Ta30B,

JKUJKOCTe W TBEpAbIX  (KpUCTA/UIMUECKUX)  Tesl.

24 B3auMocBsA3b MexJy CBOMCTBAMM BellleCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJIEKYJ/ISIPDHBIM
CTpPOeHueM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUMN BOJIbI

[pakTrueckue paboThI:
OueHka [uameTpa aromMa MeTOJOM PpsfioB  (C
rcrosib3oBaHreM ¢dotorpaduii).

2.6 OnbIThl IO HAOJIOJEHUI0 TeIJIOBOIO paCLIUpPeHUst

rasos.
OnbiTl 1O OOHapy)KeHWr0  JIeHCTBUS  CUJ

MOJIEKY/ISIPHOTO TIPUTSDKEHUST

IBIDKEHUE Y B3AMMOJEVICTBUE TEJT

31 MexaHnueckoe JIBIDKEHHeE. PaBHOMepHOe "
' HepaBHOMEpPHOe [IB)KeHHe
3 Ckopoctb. CpefHsisi CKOPOCTb IIpU HepaBHOMEPHOM
' JIBIKeHUU. PacuéT myTH v BpeMeHU [IBUKeHUsI
fBnenvie nvHepuMM. 3aKOH HMHepLuU. B3anmopelicTBre
3.3 Tes KaK NMPUUYMHA M3MeHeHUs] CKOPOCTH [IBU)KEHUS TeJl.
Macca Kak Mepa UHepTHOCTH TeJla
34 IInotHocTe  BemjecTtBa. CBSI3b  IUIOTHOCTH  C
. KOJIMUeCTBOM MOJIEKY/T B eJUHHULIe 00BEMa BeljecTBa
3.5 Cwu/la KaK XapakTepuCTUKa B3auMO/IeCTBUS Tel
36 Cuia yrnpyroctd M 3akoH ['yka. V3MepeHue cuibl C
' TOMOLLIBI0 JUHAMOMETpA
3.7 fBneHue TaroteHus U cuia TsokecTH. Cua TsHKeCTU
' Ha [Ipyrux IviaHerax. Bec Ttesna. HeBecomocTh
38 Cuna TpeHusi. TpeHHe CKOJIb)KEHUS] U TpeHHe TOKOSI.
' Tpenue B Ipupoie ¥ TEXHUKE
3.9 CrioxxeHWe CHWJ/, HaripaB/eHHBbIX O OJHOMW TPSIMOM.
' PaBHO/elCTBYOIIIAs CUJT
3.10 [TpakTHueckue paboThI:

OmnpejiesieHe  CKOPOCTW  PaBHOMEDHOTO  /IBU)KEHUsI




(map¥ka B OKAAKOCTH, MOJE/NU  3/1eKTPUUecKoro
aBTOMOOMIS W Tak fJanee). OripefeneHue cpeaHei
CKODOCTH CKOMb)KeHusi Opycka WIM [Iapuka II0
HaK/JIOHHOM I/IOCKOCTU.  OripefieieHne  IJIOTHOCTU
TBEPJOr0 Tesa. OnbITI, [leMOHCTpUpYOLLe
3aBUCUMOCTb pacTsbKeHus (Aedopmaiiuu) MpYy>KUHBI OT
MPWIOXKEHHOW  cujbl.  OmNbITHL,  [€MOHCTPUpYHOIMe
3aBUCUMOCTb CHJ/IbI TPEHUsI CKOJIbXKEHHUsI OT Beca Tesa U

XapakTepa COTNPUKAaCAIOIINXCs TOBEPXHOCTeH

®dusnueckue siB/ieHUs B TIPUPO/ie: TIPUMepHhI IBWKEHHUs C

3.11 pas3/IMYHBIMHA CKOPOCTSIMM B )KMBOM W HEXXWBOM MPUPOJE,
JleVICTBYE CUJIbI TPEHUS B TIPUPO/E U TEXHHKE
3.12 TexHHUuecKre yCTPOWCTBa: MHAMOMETP, MOJIIUITHUKN
IABJIEHUE TBEPIBIX TEJL, )KUIKOCTEN U T'A30B
41 HNaBnenue TBépAoro Tema. CriocoObl yMeHbLIEHUS U
. yBeJIUUYeHUs /laB/IeHus
42 NaBneHue rasa. 3aBUCUMOCTD JlaB/ieHUs rasa OT 00béMa,
' TeMIlepaTyphbl
43 [lepemaua faBieHVs TBEPABIMU TejlaMH, KUJKOCTSIMUA U
. rasamu. 3akoH Ilackans. [IHeBMaTHUecKre MalllvHbI
3aBUCUMOCTh ~ JIaBJIeHUSI KUJKOCTH OT  T/TyOWHBI.
4.4 I'uapocTaTueckuii mapasiokc. CoobIaroImecs: CoOCy/bl.
I'nppaBnvueckue MexaHu3Mbl
ATmocdepa 3em u atMmochepHoe faBieHue. [IpuunHeI
As CYI[eCTBOBAaHMS BO3AYIIHONW 000/0ukH 3emid. OmbIT
' Toppuuesniv. 3aBUCUMOCTb aTMOC(EPHOTO /1aB/ieHUsT OT
BBICOTBI HaJ| YDOBHEM MODSI
46 V3mepenune atmocdepHOro aBjeHus. I[Ipubopbl s
' M3MepeHusi aTMOC(epHOro /laB/eHus
HelicTBUe >XUIKOCTHM W rasa Ha MOTIPYy)XEHHOe B HUX
4.7 Teno. BeiTankuBatoljasi (apxuMe[oBa) cwia. 3aKOH
Apxumena
4.8 IInaBanue Tesn. Bo3gyxoriaBaHue
4.9 [TpakTrueckue paboThI:




VccnenoBaHve 3aBUCMMOCTM Beca Tela B BoJe OT
00béMa TOTPYKEHHOM B JKAAKOCTb YacCTU TeJa.
OmnpeieneHre BbITaKUBAIOLLEN CUJIbI, JeMCTBYIOLLEN Ha
Tej0, IOIPYy)XEHHOe B  JKUAKOCTb.  IIpoBepka
HEe3aBHMCHMOCTHY BBITQJKUBAIOLLEN CUJIbI, JeNCTBYIOLeN
Ha TeJ0 B JKMAKOCTHM, OT Maccel Tena. OMbITH,
JIeMOHCTPUPYIOLMe  3aBUCHMMOCTb  BBbITAJIKMBAIOLLEN
CWJIBI, ZIEWCTBYIOIIEH Ha Tel0 B >KUAKOCTH, OT 00bEMa
MOrPY>KEHHOW B JKU/IKOCTh YacCTH Tejla U OT IUVIOTHOCTU
x)uakoctd.  KoHcTpywpoBaHue — apeomeTpa WA

KOHCTPYHMPOBdHHE JIOAKKX u ornpenejeHre eé

py30I0ABbEMHOCTU

®dusnueckue  SBAEHUSI B TPUpOJie:  BJIMSHUE
4.10 aTMoc(hepHOro /iaB/ieHUs Ha )KWUBOW OpraHu3M, IJlaBaHUe

pbIO

TexHUUeCKHe YCTPOWCTBA: COOOLAIOIIMECST COCYABI,
A1l YCTPOMCTBO BOJOIPOBOJA, THUJpaBIAYECKUN IIpecc,

MaHOMeTp, OapomeTp, BbICOTOMEp, TIOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTB, DHEPI'A

5.1 MexaHnueckasi paborta
5.2 MexaHnueckast MOLLIHOCTb
3 [lpocTble MexaHW3MbI: pblyar, O/0K, HaK/JIOHHas
' MJIOCKOCTh. [IpaBuio paBHOBeCUs pbluara
5.4 [IpumeHeHMe MpaBU/Ia PABHOBECHS pbluara K 010Ky
«30n0TOE  TpaBWIO»  MexaHUKH.  Ko3dduiueHt
5.5 I10/1e3HOr'0 JeNCTBUS MeXaHU3MOB. IIpocteie
MeXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTeH1ManbHas 3HEPryy Tesa, MOAHATOr0 HaZ, 3eMJIEn
5.7 Kunetnueckas sHeprus
5 g [Tonnas MexaHuyeckass 3Heprus. 3aKOH H3MeHEeHUs U
' COXpaHEeHHs1 MeXaHUUeCKOM SHeprun
5.9 [TpakTHUeckue paboThI:

OmpenesieHie  paboOTbl  CUBI  TPeHUsl  TIPH




pDaBHOMEPHOM  [BW)XXEHWHW Tejla [0 TOPU30HTaIbHON
NoBepXHOCTH. VcciefjoBaHMe yC/IOBUM PaBHOBECHs pbluara.
N3mepenue KIIJ] HaK/IOHHOM MJIOCKOCTU. V3yueHue 3aKOHa

COXpaHEeHHs1 MeXaHUUeCKOM SHepPrur

dusnyeckue SBIeHUs B TPUPOJE: pbluark B Tejie

5.10
yesioBeKa
TexHWueckye yCTPOMCTBA: pbluar, IOJABWKHBIM U
5.11 HeIo/IBI)KHBIN O/I0KM, HaK/IOHHasl TIOCKOCTh, TIPOCThIe
MeXaHU3MBbI B ObITY
8 K/TACC
Kopg, Kopg
IIpoBepsiemMble 3/IeMeHTBI CO/leP)KaHHUA
pasjena j/1eMeHTa
TEIVIOBBIE ABJIEHUA
OcCHOBHbBIE  TIO/IOKEHUSI  MOJIEKY/ISIPHO-KUHETUUeCKON
61 TeOpUU CTpOeHHs BeljecTBa. Macca U pasmepbl
' MoJieKys1.  OmbITBI,  MOATBEp)KAArOLe  OCHOBHbIE
T10/I0KeHHUsI MOJIeKY/IIPHOKMHEeTUYeCKOM TeOpuH
Mogenu  TBEpPAOTO, JKUAKOIO M ra3o00pa3HOro
6.2 coCcTOSIHUM BellecTBa. Kpucraninmueckve ¥ amMop(HbIe
Tesa
OOmBsicHeHHEe CBOWCTB ra30B, KUAKOCTeH U TBEPABIX TeJl
6 6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKY/IIPHOKUHETUUeCKON
Teopuu
6.4 CmauuBaHMe U Kanu/UIIPHbIE SIBJIEHUS
6.5 TersioBoe paciivpeHue U ckaTue
66 Temneparypa. CBs3b TemriepaTypbl CO CKOPOCTBIO
' TeIJIOBOT'O IBUKEHUS YaCTHL]
6.7 BHyTpenHsist s5Heprusi. Criocobbl M3MeHeHus! BHyTPeHHeH
' JHEPrUU: Terviorepejaua v CoBepIiIeHre paboTh
6.8 Bugpl Ternnonepesaun: TenaonpoBOAHOCTb, KOHBEKLMS,
' U3jIyueHue




KonuyectBo  TemoThl.  YjenbHas — TeMJIOEMKOCTb

6.9
Bell[eCTBa
TermooOMeH U TerjioBoe paBHOBecHe. YpaBHeHHE
6.10
TeryioBoro OanaHca
611 [InaBneHue U OTBepJeBaHKe KPUCTA/VIMYECKUX BellleCTB.
' Y penbHas TernuioTa ruiaBieHUs
[Tapoobpa3oBanve W  KOHZAeHcanusi.  VcrapeHwe.
6.12 Kunenue. YpenbHass  Teriota  mnapooOpa3oBaHUSL
' 3aBUCHMOCThL TeMIlepaTypbl KUIEeHWs OT aTMOC(epHOro
JlaBJIeHUs
6.13 BraxHoCTb BO3ayXa
6.14 OHeprus TOIVIMBAa. Y ie/lbHast TeryioTa CropaHust
[TpuHLMIIBI  paboThl  TeruIOBbIX JABuratesnedd  KIIJI
6.15 TeIUIOBOr0 JABuraresis. TerioBble ABUrare/d U 3alliUra
OKpYKarolller cpefibl
3aKOH COXpaHeHUs1 1 TipeBpallleHus1 SHePryy B TerJIOBbIX
6.16
riporieccax
[TpakTrueckue paboThL:
OnbIThl 1O  OOHApY)KEHWIO  JeWCTBUSL  CHUIT
MOJIEKYJIIPHOTO TIPUTSDKEHUSI.
OnbITEl MO BbIPALLMBAHMIO KPUCTA/JIOB MOBapeHHOMN
COJIM WJIM caxapa.
OmbITel TI0 HAOJIFO/IEHUIO TETUIOBOTO  PacLIMpeHust
ra3oB, XKUIKOCTeU U TBEP/IbIX TeJl.
6.17 OmnpenieneHye faBieHys Bo3yxa B basioHe mrpuiia.

OTBIThI, [[EMOHCTPUPYIOII[ME 3aBUCHMOCTh [IABJ/IEHUS
BO3/lyXa OT ero 00bEéMa 1 HarpeBaHUsI UK OXJIaXK/eHHSI.

[TpoBepka rUMoTe3bl JTMHEHHOW 3aBUCUMOCTH [IJTUHBI
cTonbuka J>XUAKOCTA B TePMOMETPHUeCKOH TpybOke oOT
TeMIIepaTyphbl.

HabnroseHre n3MeHeHWst BHYTPEHHEW SHEPTryu TeJia B
pe3y/bTare Terionepesaul U paboThl BHEIITHUX CHIL.

ViccneoBanue sIBJIEHUST TeryioobMeHa rpu




CMeLIMBaHUW XOJIOIHOU U ropsiyeid BOJbI.

OmpeziesieHe KOJMYeCTBA TeIJIOThI, TIOTyYEeHHOTO
BOZIOM TIpu TeryiooOMeHe C HarpeTbiM MeTa/THYeCKUM
LWIAHZPOM.

OrnpesieneHye y/ebHON TeIJIOEMKOCTH BellleCTBa.

ViccemoBaHue TIporiecca UCTapeHusl.

OnpejeneHrie OTHOCUTETbHOM B/IaXKHOCTH BO3/yXa.

OripefienieHye y/ie/IbHON TeIUIOTHI [171aBIeHUS JIbJa.

dusnueckre sBAEHUS B [PUPOJe: TOBEPXHOCTHOE
HaTsDKeHWe U KallWUIApHble $BJIeHUsT B IIPUPOJE,
6.18 KpUCTa/Ulbl B TIpUpoje, usnyueHve CojHLa, 3aMep3aHue
BOJI0EMOB, MOPCKHe OpH3bl; 00pa3oBaHHe POChI, TYMaHa,

VHes1, CHeTa.

TexHuueckue yCTPOMCTBa:  KallW/UISIPbl,  [PUMepbl
VICTIO/Ib30BaHUsI KPUCTA/UIOB, YXUJKOCTHBIM TepMOMeTD,
6.19 JaTUK TeMIlepaTypbl, TepPMOC, CUCTeMa OTOIIeHUs
JIOMOB, THUTDOMETPHBI, TICUXPOMETp, MapoBasi TypOuHa,

JIBUTaTe/ib BHyTPEHHEr0 CrOpaHusl.

SJIEKTPUYECKUNE 1 MAT'HUTHBIE ABJIEHUA

7.1 OJiekTpusaLus Tes. JIBa pozia 3/IeKTpUYeCcKUX 3apsiZioB

B3aumogeiicTBie 3apsbkeHHBIX Tefl. 3akoH KysioHa
7.2 (3aBUCKMOCTb CUJIbI B3aUMOZENCTBUS 3apsDKEHHBIX Tesl OT

BE/IMUMHBI 3apPsSiZIOB Y PACCTOSIHUSL MEXKIY TeJIaMH)

OiekTpryeckoe rosie. HanpspkEHHOCTD 3/1IeKTPUUYECKOro
7.3 nosiss. TIpUHLMI CYTIeprio3vuLiUU 3/IeKTPUUYeCKUX T0o/ei

(Ha KaueCTBEHHOM yPOBHE)

Hocutenn »snekTprueckux 3apsiioB. OJieMeHTapHbIN

7.4 sneKkTpuyeckuii 3apsg. CtpoeHue atoMa. [IpoBogHUKY 1
[U3JIeKTPUKU
7.5 3aKOH COXPaHeHUs 3JIeKTPUUeCKOro 3apsja

ONeKTpUYecKWd  TOK.  YQIOBHS  CyL[eCTBOBaHUS
7.6
3JIeKTPAYECKOr0 TOKa. VICTOUHMKY MOCTOSIHHOIO TOKa




[HenicTBus 3/1eKTPUYECKOr0 TOKa (TeruioBoe,

7.7 XUMHUYEeCKOe, MarHuTHOe). OJIeKTpUYeCKuid TOK B
JKUJKOCTSIX U ras3ax
- OsiekTpuyeckass LUernb. Cuia TOKa. OJIeKTpUUYECKOe
' HarpsbkeHue
. CornpoTuBrieHue TPOBO/IHUKA. Y penbHoe
' COMPOTUB/IEHUE BeLeCTBa
7.10 3akoH Oma /19 yyacTKa Liernu
[TocnenoBaresibHOE U Mapasule/ibHOe — COelMHeHUe
7.11
TIPOBO/IHUKOB
PaboTa ¥ MOIIHOCTb 3JIEKTPUUECKOTO TOKA. 3aKOH
7.12
[xoyns — JleHua
213 OnekTpuueckue LeNMu W TOTpeOuTenyd 3/eKTPUUYecKoi
' sHepruu B ObITy. KOopoTKOe 3aMbikaHue
[TocTosiHHBIE MarHuThHL. B3auMopeincTBHe MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosle. MarHuTHOe TIO/Ie 3eMJM U ero
' 3HaueHue 715 )KU3HU Ha 3emiie
716 OmnbIT OpcTesa. MarHuTHoOe 1oJie 371IeKTPUUeCKOro TOKa.
' [IprMeHeHe 3/1IeKTPOMarHUTOB B TEXHUKE
[eiicTBe MarHUTHOTO TOJSi Ha TPOBOJHHK C TOKOM.
717 OJIEKTPOJABUraTe/ b MOCTOSHHOIO TOKa. Vcrosib3oBaHue
' 37IeKTPO/IBUraTe/iell B TeXHWYECKHUX YCTPOWCTBaxX W Ha
TPaHCIIOpTe
718 OnbiTel  Papajgesi.  fIBieHre  371€KTPOMarHUTHOM
' vHayKuuu. ITpasuno Jlenua
DJIeKTpOreHeparop. Crioco6mI TOTyYeHUs1
7.19 3/71eKTPUUeCKOU SHEPruu. OJIeKTPOCTAHLIUU Ha
BO300HOB/ISIEMBIX UCTOYHHUKAX SHEPTUU
[MpakTrueckue paboThL:
7.20 OnbITHI 110 HAOMIOAEHUIO 37IeKTPU3ALIMU Tell UHAYKIHel

Yl TIPY COTIPUKOCHOBEHHH.




VccnenoBanve [eHCTBUSL  37€KTPUYECKOrO0 MO  Ha
TIPOBOJJHUKU U IU3/IEKTPUKU.

COopka ¥ mpoBepka pabOTHI 37EKTPUYECKOM Iieru
IIOCTOSIHHOI'O TOKA.

V3mepeHue U perymMpoBaHue CUIIbI TOKA.

W3mepeHue U peryavMpoBaHue HanpsoKeHUs.
WccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLLErO yepes
pesncTop, OT COIMPOTHBJIEHUs Pe3UCTOpa U HalpsKeHUs
Ha pes3ucTope.

OrnbITHI, JleMOHCTPUpYIOLLe 3aBUCUMOCTb
37IeKTPUYECKOr0 COTPOTUB/IEHUS] TPOBOJHUKA OT €ro
JJIVHBI, TI/IOLajU TIOTIepeYyHOro ceYeHus U MaTepuaria.
[IpoBepka TpaBW/Ia C/IOXKEHUS HaNpsDKeHWW TpU
N0C/IeJOBaTe/IbHOM — COeUHEHUM [BYX Pe3UCTOPOB.
[TpoBepka mpaBuia Jjisi CWIbl TOKA MPU MapaiebHOM
coefuHeHUW  pe3ucTopoB.  OmpefesneHre  paboTEI
9/IeKTPUYECKOro TOKa, WAYLIero uepe3 pe3ucTop.
OrnpezesieHe  MOLLHOCTHM  3/IEKTPUYECKOTO  TOKa,
BbIJlesisieMOu Ha pe3ucTope. VccienoBaHue 3aBUCMMOCTH
CWIbl TOKA, UAYILero yepes JIaMIIOUKYy, OT HallpsyKeHUs
Ha Heli. Onipepenenve KIT/1 HarpeBaresisi. ViccnenoBaHue
MarHMUTHOTO B3aUMOJENCTBUSI TIOCTOSIHHBIX MAarHWTOB.
W3yueHrie MarHWTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB TIPU
ux o0beAvHeHWM U pasfeneHud. ViccienoBaHue
JIeMCTBUS 3JIEKTPUYECKOr0 TOKA Ha MarHUTHYIO CTPEJIKY.
OmneITl, Je€MOHCTPUPYIOLME  3aBUCHMOCTb  CHUJIbI
B3aUMO/IEUCTBUS KATYLLIKU C TOKOM U MarHUTa OT CHJIbI
TOKA M HalpaB/ieHWss TOKa B KarTylluke. l3yuyeHue

I,ELEI‘/JICTBI/IH MdI'HUTHOI'O I10Ji1d Ha ITIPOBOJHUK C TOKOM.

KoHcTtpyuposanue U U3y4eHue paboTbl
3/IeKTPOBUraTe/Isl. M3mepenue KIIJ
3/1IeKTPO/IBUraTe/IbHOM  YCTaHOBKM. OmeiTel 110

HNCC/j1eJO0BAHUIO SBJIEHUSA BHEKTpOMaFHI/ITHOﬁ WHAYKLIWH:

Hnccjaeg0oBaHue M3MeHeHull 3HadeHus u HallpaBJ/IEHWA




WHAYKIIMOHHOI'O TOKd

7.21

dusuyeckre SBAEHUS B TPUPOJE: 3JIeKTPUUECKUe
sB/leHUsI B  atMocdepe, 3IEKTPUUYECTBO  JKUBBIX
OpraHu3MOB, MarHUTHOe T0Jie 3eMJIH, Jpeid MO/I0CoB,
POJIb MarHUTHOTO TI0JIS /i/Is KU3HU Ha 3emJie, TIOJISIpHOe

CHUsHKe

7.22

TexHWuyeckue yCTPOMCTBA: 3/IEKTPOCKOI, aMIlepMeTp,
BOJILTMETD, PEOCTaT, CUETUMK 3/IeKTPUUECKON HEepruH,
3/IeKTPOOCBETHTE/IbHbIE ~ TIPUOOpBI,  HarpeBaTe/bHbIE
3JIEKTPOTIPHUOOPEI (npumepsnr), 3/71eKTpUUecKue
NpeZIOXPaHUTe/IN, IeKTPOMAarHUT, 3JeKTPO/JBUTATe/b

IMOCTOSAHHOT'O TOKAd, 'eHEPATOP ITOCTOAHHOI'O TOKa

9 KJTIACC
Kop
pasgen Kopg snemenTa ITpoBepsiemble 3/1eMEHTHI CO/lePKaHUS
a
MEXAHWYECKUE ABJIEHUA
81 MexaHuyeckoe [BwkeHHe. MarepuanbHasi TOUKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYEeCKOTO IBKEHUS
8.3 PaBHOMepHOe NpsIMOJIMHEeNHOe JBUKeHNe
HepaBHomepHOe MPSIMOJTUHENHOe [BUKeHue.
8.4 CpemHsast W MrHOBEHHasi  CKOPOCTb  Tejla  MpHU
8 HEepaBHOMEPHOM /IBW)KEeHUH
85 YckopeHue. PaBHOYyCKOpeHHOe MPSIMOTUHEHOe
' JIBUKeHUe
8.6 CBobogHoe miasienue. OmbIThI ["anunes
PaBHOMepHOe JBrKeHVe I10 OKpPY>KHOCTU. [lepuon u
8.7 yactota oOpameHus. JIMHeiiHas U yryioBasi CKOPOCTH.
LleHTpOCTpEeMHUTe/ILHOE YCKOpeHUe
8.8 [TepBoiii 3akoH HetoTOHA




8.9

Bropoii 3akoH HetoTOHa

8.10 Tpetuii 3akoH HbroTOHa
8.11 [TpyHLMI Cynepro3uLiuKM CUl
8.12 Cwuna yripyroctu. 3akoH I'yka
813 Cuma TpeHMs: CWia TPEHUS CKOJIbXKEeHUs, Cua
' TpeHUs1 TIOKOSI, IPyTHe BUbl TPEHUSI
8.14 Cuna TSDKeCTU M 3aKOH BCEMMPHOIO TSATOTEHUSI.
' YckopeHnure cBOOOIHOTO MaleHuUs
815 Oewxenve  tmiiaHer  BOkKpyr  CosHua.  Ilepast
' KOCMHYecKast CKOpoCcTb. HeBecOMOCTh M eperpysku
816 PaBHOBecre  MaTepuasbHOW  TOYKH.  AOCOMOTHO
' TBEpJ0€ TeJo
8.17 PaBHOBecue TBEpPJOro Teja C 3aKPervIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTH
8.18 Nmnynbc Tena. MIsMeHeHve nmritysibca. VIMIyJibC CUIIbI
8.19 3aKOH COXpaHeHUs UMITyJ/IbCa
8.20 PeakTrBHOE fBH)KEeHUE
8.21 MexaHuueckasi paboTa ¥ MOILIHOCTb
8.2 Pabota cun TsS)KeCTH, YIpyroctd, TtpeHus. CBs3b
' 3HEpPryu v paboThI
893 [ToTeHmanbHasi 3HeEPrysi Tejaa, MOJHATOTO  Haf,
' TOBEPXHOCTBIO 3eMJ/T1
8.24 [ToTeHLManbHAas SHEPrysl CKaTOM MPY>KUHbI
Kunetnueckasi sHeprusi. TeopeMa 0 KUHETUUeCKOU
8.25
SHepruu
8.26 3aKOH COXpaHeHHsl MeXaHUYeCKOM SHepruv
[TpakTrueckue paboThI:
OmnpenienieHre cpeJHell CKOPOCTH CKOJIbKeHHUsi OpycKa
W [BWKEHUsl [IapuKa [0 HaK/JIOHHOW TUIOCKOCTH.
8.7 OnpejeneHre yCKOpeHUsl Tejla TIPU PaBHOYCKOPEHHOM

JBVDKEHUM T10 HaK/IOHHOM T/IOCKOCTH.
VccnenoBanve 3aBUCMMOCTA MYyTH OT BpPEMEHU IPU
PaBHOYCKODEHHOM [IBIKeHUY 6e3 HaualbHOM CKOPOCTH.

ITpoBepka ruWmoTesbl: ec/lyd TpPU  pPaBHOYCKOPEHHOM




JBIWKeHUM 0e3 Haya/lbHOW CKOPOCTH TMYyTH OTHOCSTCS
KaK psf, HeYeTHBIX YHCesl, TO COOTBETCTBYHOLUE
TIPOME)XYTKH BPEMEeHU O/JMHAKOBBI.

VWccnepoBanye 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKEHUS
OT CWIbl HOpMajabHOro fJasjeHus. OmnpefeneHve
KO3 ¢uimeHTa TpeHus CKosbXeHusl. OmnpejeneHve
JKECTKOCTH TIPY>KUHBI. OmpesienieHre PabOTHI  CHJIBI
TPeHWss Tpyd DPABHOMEDHOM [BIDKEHMM Teja IO
rOpY30HTa/IbHOM TMoBepxHOCTH. OrmpejesieHre paboThI
CWIbl  yOPYrOCTM  IpU  MOABEMe  rpy3a C
WCIO/Ib30BaHUEM  HEIOJBIDKHOIO U IOJBW)KHOIO

O/10KOB

dusnueckue SIBJIeHUS B rnpupoje: MpUnBbI U OTJ/IMBEI,

8.28 JBKeHWe ruiaHeT CONHEeUHOM CHUCTeMbl, peaKTUBHOe
JIBIDKEHHME )KUBBIX OpPraHn3MOB
829 TexHnueckre  yCTPOWCTBA:  CIUZJOMETDP, JATUMKU

IMOJIOKeHUs, pdCCTOAHUA U YCKODEHHA, PAKETHL

MEXAHUYECKHNE KOJIEBAHUA 11 BOJIHBI

KonebarensHoe ABH)KeHHe. OcCHOBHBIE XdPaKTePUCTHUKU

> KosiebaHMii: TIepro/i, UaCToTa, aMIUTUTY/ja
9.9 Matematrnueckui U NIPY>KUHHBIN MasiTHUKU.
' [MpeBpalijeHe 3HepPryu Mpu KojebaTeTbHOM IBWKeHUH
93 3aTyxatoiye KosebaHus. BpIHyX/eHHble KoJiebaHMsI.
' Pe3onanc
Mexannueckue BoJiHbL. CBOMCTBAa MeXaHUYECKUX BOJH.
54 [TpogosbHBIE U TIOTIEepeuHble BOJIHBL. [|MHA BOJIHBI U
' CKOPOCTb €€ pacrpocTpaHeHus. MexaHWyeckue BOJIHBI
B TBEPZIOM TeJle, CelICMUYEeCKHe BOJIHBI
9.5 3ByK. I'pOMKOCTE U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHdpa3ByK U yabTpa3ByK
[TpakTHueckue paboThIL:
9.7 OripefesieHe  4YacTOTBI W Tlepuofia  KosjeOaHHWi

MaTeMdTH4eCKOro MasdTHHKA.

OmpeziesleHde  YacTOTBI W TepHofa  KojebaHW




MIPY>KUHHOT'O MasiTHUKA
WccnenoBanrie  3aBUCHMMOCTH  TepUoZia  KojiebaHMiA
MO/[BEIIIEHHOT0 K HWTWU Tpy3a OT [JIMHbI HWTH.
WccnenoBanve 3aBUCUMOCTH — TepUofia  KosjebaHMiA
MIPY>)KUHHOTO MasiTHUKA OT Macchl Tpy3a. IIpoBepka
HEe3aBUCUMOCTHU nepuoza KosebaHuit rpy3a,
TIO/[BEIIIEHHOT0 K HUTH, OT MAacChl TPy3a U >KECTKOCTH

Npy>XUHBL. MI3MepeHue yckopeHUst CBOOOHOTO Tla/ieHUst

®dusrueckue SIBJIEHUSI B rnpupoje: BOCIIpUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3eMJIeTpsiCeHHe, CeliCMUYecKHde BOJIHBI,
L[yHaMH, 3X0
99 TexHuueckrde yCTPONCTBA: 35XOJIOT, HCIOIb30BaHUE

yJIbTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

SHEKTPOMHFHI/ITHOE I1oJie. SHEKTPOMHFHI/ITHLIE BOJIHBI.

10 CBoliCTBa 3/1EKTPOMarHUTHBIX BOJH
10.2 [ITkana 3/1eKTpOMarHUTHLIX BOJIH
103 OnekTpoMarHurtHasi npupoza ceta. CKOpOCThb CBeTa.
' BomnHoBBIe cBONCTBa CBeTa
10 [TpakTrueckue paboThL:
10.4 V3yyeHre CBOWCTB 3/IeKTPOMAarHUTHBIX BOMH C
TIOMOIIIbI0 MOOMTBHOTO TesieoHa
dusnueckue sBIeHUsT B TIpUpoJe: OHosioruueckoe
10.5 JlercTBUe BUJIMMOTO, y/ibTparoeToBOro U
PEHTIeHOBCKOI0 U3/Ty4YeHUI
10.6 TexHnueckue YCTPOWCTBaA: VICTI0/Ib30BaHue
' 3/IeKTPOMAarHUTHBIX BOJIH /i1l COTOBOW CBSA3M
CBETOBBIE ABJIEHUA
11.1 JlyueBas mozenb ceeta. MICTOUHUKU CBeTa
11.2 [IpsiMonMHeHOe pacripoCTpaHeHre CBeTa
1 113 Otpaxenue cseta. [110cKoe 3epkao. 3aKOH OTpakeHUst
' cBeTa
114 [Ipesiomnienue cBeTa. 3akOH TIpeJIOM/IEHUs CBeTa.

ITonHOE BHYTPE€HHee OTpd>K€HHE CBETa




11.5

JIun3a. Xog jiyyeil B JIMH3e

OnTuueckasi cucTeMma (I)OTOEll'Il'IapaTa, MHKPOCKOIIa H

11.6
TesiecKorna
1.7 I'ma3 xak onruyeckas cucreMa. bausopykocTts U
. [,a7TbHO30PKOCTh
118 Pa3nokeHue 6emoro ceeta B criekTp. OnbiThl HbiOTOHA.
' CrioxeHue crieKTpasibHbIX 1[BeTOB. [lucriepcus cBeTta
[TpakTrueckue paboThL:
WccnepoBaHue  3aBUCUMOCTU — yIVIa  OTPaKeHUs
CBETOBOIO Jiyuya OT yIJia Ma/JieHus.
M3yueHre XapaKTepUCTHK W300pa>keHUs TpeJMeTa B
TIJIOCKOM 3epKarsie.
WNccnenoBanve 3aBUCMMOCTM  yrjla IIpeIOMJIeHUS
CBeTOBOI'O Jiyya OT yrja IaZleHusl Ha IpaHulie «BO3AYyX —
11.9 CTEeKJIO».
[MTonyueHne M300pa’keHNH C TTOMOIBIO COOMparoILeit
JINH3BL.
Onpegenenvie HOKYCHOTO PACCTOSTHUSI U ONITUUECKOMH
Cu/ibl cobuparolei TMH3bI.
OMBITHI 10 pa3/ioXKeHH 0 0eloro CBeTa B CIEKTP.
OrnbITbl MO BOCIIPUATUIO LIBETa TPeAMEeTOB IMPU UX
HabJTFOZIeHNH uepe3 1[BeTOBbIe (PUIBTPBI
Pdusuueckue sBjIeHUs B mnpupoge: 3atMeHus CosHLA U
11.10 JIyHbI, 1]B€Ta TeJs, ONMTUUECKUe siBJIeHUs B atMocdepe
(uBet Heba, pedpakiys, pagyra, MUPaXK)
11 TexHuueckue YCTPOMCTBaA: OUKH, TepUCKOTI,
' ¢oToanmnapar, onTUUeCKrue CBeTOBObI
KBAHTOBBIE ABJIEHUA
121 OneiTel Pe3epdopzpa v mniaHeTtapHasi MoJenb aroMa.
' Mopgens atoma bopa
12 120 HcnyckaHve W IMOIJIOLeHWe cBeTa aTOMOM. KBaHTBI.
' JIuHeliyaTble CIIEKTPbI
12.3 PaguoakTuBHOCTE. Asb(a, 6eTa- U raMMa-u3nydeHus
12.4

Crpoenne aroMHOro szapa. HykjoHHags Mojesnb




aToMHOro szpa. M3orornsl

PagvoakTrBHBIe TipeBpalljeHus. [lepuof momypacmnazia

12.5
aTOMHBIX si7iep
126 AnepHble peaklMU. 3aKOHbI COXPaHEHUs 3apsi/ioBOr0 U
. MacCOBOT'0 yucesn
12.7 OHeprus CBsI3M aTOMHBIX sifiep. CBsi3b MacChl ¥ SHEPIUU
108 Peakijuu cuHTe3a v feneHus saep. VICTOUHUKY SHeprum
' CouHila v 3B€3]
12.9 AnepHas sSHepretuka. [lelcTBUe  pPaJIMOAKTUBHBIX
. W3/ly4eHUM Ha >KHBble OPraHU3MbI
[MpakTHyeckue paboOThI:
HabnroseHye CIUIOMIHBIX W JIMHEHYATBIX CIIEKTPOB
W3/TydeHuUsl.
12.10
WccnepnoBaHue TpeKOB: W3MepeHHe SHePruyd 4YaCTHLIbI
10 TOPMO3HOMY Ty TH (110 hoTOrpadusm).
V3mepeHue paZiioakTUBHOTO (oHa
dusuueckue sIBeHUST B TPUPOJE: eCTeCTBeHHbIN
PaZi0aKTUBHBIMN ¢oH, KOCMUUECKHe JIyuH,
12.11 paJyi0aKTUBHOE W3J/lyyeHue TMPUPOJHBIX MHUHEpAJIOB,
JleiICTBHe paJM0aKTHUBHBIX HW3/IyYeHUM Ha OpraHus3Mm
yesioBeKa
1212 TexHuyeckue yCTpPOMCTBa: CIeKTPOCKOTI,

VH/IMBUYalbHbIM 03UMeTp, Kamepa Bunibcona




ITPOBEPAEMBIE HA OI'D 110 PHU3UKE TPEBOBAHMUSA K
PE3YJ/IbTATAM OCBOEHNA OCHOBHOI OFPA30OBATE/ILHON
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg,
NMpOBEpPAEMOro
TpeOoBaHUS

ITpoBepsieMble TPeOOBaHNsA K NMPeAMETHHIM pe3y/IbTaTaM
0a30BoOro ypoBHs 0CBOeHHsI OCHOBHOMW 00pa3oBaTe/IbHOM
NporpaMMbI OCHOBHOI0 00111ero o0pa3oBaHus Ha ocHoBe PI'OC

[Monumanve ponu  (QU3MKA B HAyuyHOM  KapTHHE  MUPa;
cchopMHPOBAHHOCTh 0A30BBIX TPeJCTAB/IEHHI O 3aKOHOMEPHOU CBSI3U
Y T03HAaBaeMOCTU SIBJIEHUM TIPUPOJbI, O POJM 3KCIepUMeHTa B
busmke, 0 cucremooOpasyroieli posd GUMKK B pa3BUTHH
eCTeCTBEHHbIX HayK, TEeXHUKH U TeXHOJOTHM, 00 3BOIOLUU
(U3MUeCcKrX 3HaHUM M WX POJM B LI€JIOCTHOM eCcTeCTBeHHOHay4YHOU
KapThHe MHpa, O BK/Ia/le POCCHUMCKMX U 3apyOeXHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYyKH, OOBSICHEHUE TPOLIECCOB OKPY’KaloIIero

MHDPa, pa3BUTHE TEXHUKU U TEeXHOJIOTHU

3HaHUs O BUJAX MaTepuM (BeleCTBO U TOje), O ABWKEHUM Kak
criocobe Cy1leCTBOBaHUsI MaTepu, 06 aTOMHO-MOJIEKY/ISIPHOI Teopru
CTPOEHMs BelecTBa, O (PU3NYECKOU CYL[HOCTH SIBJEHWW MPUPOJbI
(MexaHWYeCKHUX, TeIVIOBbIX, 3/eKTPOMarHUTHBIX W KBAHTOBBIX);
yMeHUe pa3/nuaTh SIBJIeHHs 110 ONMCaHUI0 UX XapaKTepHbIX CBOWCTB U
Ha OCHOBE OIBbITOB, leMOHCTPUPYHIOLLMX JaHHOe (hpri3hUYecKoe sIBIeHUeE;
yMeHHe pacrio3HaBaTh IMPOsiB/ieHHe U3YUYeHHBIX (PU3NUecKuX sIBIeHUH
B OKpYy’XXarollleM MHpe, BblJe/sil MX CylleCTBeHHble CBOMCTBa

(Tpr3HaKM)

Bnagenne ocHOBaMM NOHATMMHOIO anmnapara M CUMBOJIMYECKOIO
si3bIKa (M3UKK U WCIIO/b30BaHWe MX JJIsi pellleHusi yueOHBIX 3a/ay;
yMeHHe XapaKTepr30BaTb CBOWCTBA Tes, (pU3MYecKUe SB/I€HUS U

MpoLecchbl, UCII0JIb3Y4 beH,[[aMeHTaf[beIe N SMITMPUYECKHE 3dKOHBI

YMeHue OnuchIBaTh HN3y4YeHHbIE CBOICTBA TeJI U Q)HBHHGCKI/IG sABJ/1eHNA,

HCII0J/Ib3ys (bI/I3I/I‘~IECKI/Ie BeJ/IM4YHHbI

BnaseHrie OCHOBaMM MeTO/IOB HAyuyHOTO TIO3HAHUSI C YYETOM
cobsro/ieHust TIpaBU/I Oe30racHOro TpyJa: Hab/oZieHne (GU3NUeCKUX
SIBJICHUU:

yMeHHe CaMOCTOSITeNIbHO COOMpaTh IKCIePUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpy/0BaHUS TI0 MHCTPYKLMM, OMUCHIBATh XO[
OIbITa U 3alKChIBATh €ro pe3y/bTaThl, (HOPMY/IMPOBAThH BbIBOABI;
NIpOBe/leHue MPSIMbIX U KOCBEHHbBIX U3MepeHU (pr3ruecKux BeTMUMH:
yMeHHe IUIaHMpOBaTh U3MEepeHHs, CaMOCTOsITeJIbHO CoOMpaTh
SKCIIePUMEHTAa/lbHYI0  YCTAaHOBKY II0 MWHCTPYKLMM, BBIYUCJIATH
3HaueHWe BeJWYMHbl M aHaJIW3UpOBaTh IMOJyUeHHble pe3yJ/bTaThbl C
YY€TOM 3a/IaHHOM MOTPeLIHOCTH pe3y/IbTaTOB U3MepeHUH;
TIpOBeJileHNe  HEeCOXKHBIX  SKCIIepUMEHTA/bHbIX  MCC/Ie[0BaHUM;
CaMOCTOSITE/IBHO ~ cOOMpaTh  SKCTepUMEHTalbHYI0 YCTaHOBKY U
NIPOBOAUTHL  WCC/AeloBaHWEe IO  MHCTPYKLMM,  TpeZCTaB/sATh
NO/TyueHHble 3aBUCUMOCTH (PM3MUeCKUX BeJIMUMH B BUfe Tabiul u
rpaMKOB, yUUTHIBATh [TOTPELIHOCTH, Jie/laTh BBIBO/bI IO pe3y/bTaTam

Hnccjaeq0BaHUsA

[ToHMMaHWe  XapakTepHbIX  CBOMCTB  (DUM3UUYECKHUX  MoJenen
(MaTepuanbHasi TOUKa, abCO/IIOTHO TBEPJOE Te0, MOZETH CTPOEHHUS
rasoB, JKUJKOCTEM M TBEPABbIX TeJsl, IIaHeTapHas MoJelb aTOMa,
HYKJIOHHasi MOJZieJib aTOMHOTO $ijpa) U yMeHWe TIPUMEHSATb UX [Jisi

00bsicHeHUs (PH3MIECKUX TIPOLIECCOB

YMmeHue 00BSICHATH (DU3UUECKHe TMPOLeCChl U CBOWCTBA TeJ, B TOM
yuc/ie W B KOHTEKCTe CUTyalUd MpPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B UaCTHOCTH, BbISIB/IATb IPUUUHHO-C/Ie/ICTBEHHbIE CBSI3U U
CTPOUTH 0OBsICHEHHE C OTIOPOM Ha M3yueHHble CBOMCTBA (PU3HMUECKUX

sIBJIEHUH, (pU3MUecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOZie/!

YMeHue pemath pacuéTHble 3aziauu (Ha 6ase 2 — 3 ypaBHeHHH),
WCTIOJIb3ysl  3aKOHbI U (OpPMy/bl, CBsI3bIBaOLMe (DU3NUECKUe
Be/IMYMHBI, B YaCTHOCTH, 3alMChiBaTb KpaTKOe YC/OBHE 3aZauM,
BBISIB/ISITH HE/IOCTAIOIMe [laHHble, BbIOMpAaThb 3aKOHBI U (OPMYJIBI,
HeoOXoZuMble /1Sl eé pellleHUs, UCII0/Ib30BaTh CIIPABOUHbIE /JaHHBIE,
NIPOBOJIUTH PAaCUéTbl M OL€HWBATb PeaTMCTUYHOCTL I10yYeHHOIO
3HaueHus (PM3UUeCKOM BeUUMHBI; YMEHHe OMNpefeNsTh pa3MepHOCTb

(131UeCKOil BeJIMUMHBI, T0JIyUeHHOM MPY pellleHuH 3a/jaun

YMeHve xapakTepy30BaTb IPUHLMIbBI  J€WCTBUS  TeXHUYECKUX
YCTPOWCTB, B TOM YHCJie OBITOBBIX MPUOOPOB, U TPOMBIIITIEHHBIX
TeXHOJIOTMYeCKHX TPOL|eCCOB M0 UX OMUCAHUIO, UCIIO/b3YSl 3HAHUS O

CBOMCTBAX Cl)I/IBI/I‘-IECKI/IX SIBJICHUHA © HEO6XO'E[I/IMbIe Cl)I/IBI/I‘JECKI/Ie




3dKOHOMEPpHOCTH

10

YMeHHe UCMO/Mb30BaTh 3HAaHUS O (U3WUYECKUX SBJEHUSIX B
TIOBCeZITHEBHOM >ku3HU s obecrieueHnss 6e30mMacHOCTH  TIPH
obparieHUd ¢ OBITOBBIMM ~ TIpUOOPAaMU U TEXHUUECKUMHU
YCTPOMCTBAMM, COXDAHEHWs 3/I0pOBbs U  COOJIIOZIEHUS HOPM
9KOJIOTUUECKOTO TIOBEJIeHUsT B OKPY)Kalolled cpejie; TOHUMaHHUe
HeoOXOZAUMOCTH TIPUMEHEHHUS] JOCTKEHUH (U3MKU U TEXHOJIOTUH

AJI paliliOHA/IBHOI'O TIPUPO/A0ITI0/Ib30BAHUSA

11

OmbIT T1I0MCKa, TIpeoOpa3oBaHWs W TIpe/CTaBaeHUs WH(OpMaru
(U3MUeCKOro Ccojiep>kaHusl C HCI0/Ib30BaHWEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMeHHe OLleHUBaTh J0CTOBEPHOCTHb
MoyyeHHOM WH(pOpMalMd Ha OCHOBe UMEIOIIMXCS 3HaHUuM U
JIOTIONIHATENIbHBIX ~ WCTOUYHMKOB;  yMEHWe  HWCI0/Ib30BaTh  IIpU
BBITIOJTHEHUM yUeOHBIX 3a/j[aHui HAayYHO-TIOMYJ/ISIPHYHO JIUTEPATyPy
(GU3MUeCcKOro Co/lep)KaHusi, CIIpaBOUHble MaTepuasbl, peCcypchbl CeTH
VnTepHeT; BrajeHWe 0a30BbIMM  HaBbIKaMU  TpeoOpa3oBaHUs
vHpOpMaLMM M3 OJIHOM 3HAaKOBOM CHUCTeMbl B [JpYIYyH0; YMeHHe
co3/aBaTh COOCTBeHHbIE TMUCbMEHHbIe W YCTHbIe COOOLeHWs Ha

OCHOBe I/IHCl)OpMaL[I/II/I N3 HeCKOJIbKHMX NCTOYHHUKOB




IIEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA OI'D

I10 ®PU3UKE
Kopg IIpoBepsieMblii 3/IeMeHT CO/iepP>KaHUA
1 MEXAHWYECKUE ABJIEHUSA
11 Mexanuueckoe paBwkeHue. MarepuanbHas Touka. CucremMa — OTCYéra.
' OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOe U HepaBHOMepHOe ABwkeHue. CpefHsAs CKOpoCTb. Dopmyia s
1.2 BBIUMC/IEHUS CPe/IHEeN CKOPOCTH: V = S/t
PaBHOMepHOe TpsSIMOMHENHHOe [BUWKeHue. 3aBUCMMOCTb KOODJWHAThl Tela OT
BPEMEHH B CJ/lydyae paBHOMEPHOTr' O NPSIMOJIMHEUHOTO JIBUKEHHS:
13 x(t)=x,+vt
I'padviki 3aBUCMMOCTU OT BpeMEeHHU [ijisi TIPOeKLWMH CKOPOCTH, TPOeKLUU
repemMelieHusi, MyTH, KOOPAWHATbl TIPU PaBHOMEPHOM TIPSIMOJIMHEMHOM
JIBY)KEHUU
3aBUCUMOCTb KOOpAMHATBI Tejla OT BpPEMEHU B Cjydyae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO [IBUYKEHUS:
7
S(f)=Vo, *1+ay * %
@opMysbl [/ TIPOEKLMU IepeMeljeHus, IPOeKLUd CKOPOCTU M IIPOeKLuU
yCKOpeHUsI P PABHOYCKOPEHHOM TPSIMOJIMHENHOM JBV>KEHUU:
1.4 s.(D)=yy, -t+a,- L,
2
U.T('f) =Up, Td, 1,
a (f) =canst,
Uh.: - U-__.l.: =2a. s,
I'padviku 3aBUCHMOCTM OT BpeMeHU [Jii TMPOEKI[MU YCKOPeHUs, TPOeKIUU
CKOPOCTH, TIPOEKLUM IepeMeleHus], KOOpPAMHATbl IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM [JIBW)KEHUU
CBobogHoe mazeHre. PopMysibl, ONMMCHIBAIOIIME CBOOOJHOE TMaZieHue Tesa o
15 BepTUKanu ([BW)KeHUEe Tesa BHU3 WM BBEPX OTHOCUTE/IbHO T1OBEPXHOCTU

3emmu). ['padmky 3aBUCHUMOCTH OT BpeMeHM /i1 TPOeKLMHd YCKOpeHwus,

MpoeKrKr CKOPOCTHM W KOOpAWHATHLI IIpH CBO60,E[HOM MnajieHnn TeJja I10




BE€PTHUKa/IU

CKOpOCTb paBHOMEPHOTO /[IBIDKEHHSI Tejla I0 OKPY)XHOCTH. HarmpasieHue
CKOPOCTH.
dopmysia Is1 BBIUMC/IEHWS CKOPOCTU 4epe3 PaJUuyC OKPY>KHOCTH W TIEPHOJ
oOparieHust:

2R

T

LlenTpocTpeMuTenbHOE  yCKOpeHWe. HampaBiieHue 1IeHTPOCTPEMUTETHLHOTO

yckopeHusi. @opMysia /151 BBIUUC/I€HHsT YCKOPEeHUSI:

1.6
2
T v
R
dopmyiia, CBsI3bIBaOIIast IEPUO/] ¥ UaCTOTY oOpallieHus:
V= !
&
Macca. ITnoTHOCTE BelecTBa. @opmysia A1 BEIYMCIEHUS TVIOTHOCTH:
_m
1.7 V
1.8 Cuna — BeKTOpHas (pr3nueckas BequurHa. Cro)KeHue CUj
1.9 fBnenve nHepuuu. I1epBbiii 3akoH HeroTOHA
BTopoii 3akoH HetoTOHa:
F=m-d
1.10
CoHanpaB/ieHHOCTb BEKTOpa yCKOpPEeHUsI Tejla U BeKTopa CUJIbI, eMCTBYIOLLEeH Ha
TeJsI0
BsaumopgeiictBue Ten. Tpetuit 3akoH HbroTOHa:
1.11 'FE—>1 = _'Fi—rl
112 TpeHue NOKOSI U TPeHHe CKOJIbXeHUsl. PopMysia /1Jis1 BBIUUC/IeHHsI MO ISl CUJIbI

TPeHUA CKOJILXKEHUS:




1.13

Hedopmarusi Tena. Ympyrvue u Heynpyrue JedopMaijiu. 3akOH YMPYyrou

nedopmaiiuu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TsiroTeHre. 3aKOH BCEMUPHOTO TATOTEHUSI:

my -M,
F = G . 1—_‘—
R
Cwusia TshKeCTH. Y CKOpeHHe CBOOO/IHOTO MafleHus!.
dopmyrna /s BBIUMC/IEHHS CHTBI TSDKeCTH BO/M3U noBepxHocTy 3emn: F = mg.
[BrkeHue nnaHeT BOKpyr ConHija. IlepBas kocMuyeckast CKOPOCTb.

HeBecoMoCTE U Tieperpysku

1.15

Nwmnynbe Tesla — BeKTOpHast hr3udeckasi BeJIMUMHa.
p=mo

I/IMHYJ'IBC cuctemsl Tesl. MI3MeHeHue HUMITYyJ/IbCA. I/IMHyJIBC CHJIbI

1.16

3aKoH COXpPaHeHUs UMITYJIbCa OJId 3aMKHYTOﬁ CHUCTEeMEI TeJl:
D=0, i, U, =const

PeakTrBHOE JBU>KEHWE

1.17

MexaHuueckasi pabota. ®opmyiia /151 BBIYUCIeHUsT paO0ThI CHJIBI:

A=F5ooscx

MexaHuueckas MOINHOCTB:

1.18

Kunetnueckas u MOoTeHLrad/IbHasd SHEPIrus. (DOPMYIIEI AJI BBIUHMCJ/IEHUA

KUHETUUeCKOU SHEepPIrUM:

2
mu-
B

Teopema 0 KWHeTHYeCcKoW 3Heprun. @opmyiia fiJisi BbIUMCAeHUs] TOTeHLMaTbHOU




SHepruu TeJjid, mogHATOro

HaJl 3eMJIEH:

E_=meh
P i

1.19

MexaHnuecKasi SHEPTUs:

E=E,+E,

3aKoH COXpPaHEHUA MeXaHUueCcKoi SHepruun. qDopMyna AJis1 3dKOHa COXPdHEHHA

MeXaHUueCKOUW SHepruv B OTCYTCTBHe Cui TpeHus: E = const.

HpeBpameHI/Ie MeXaHUUeCKOU SHEPruu rpyv HAJIMYUK CUJIBI TDEHUA.

1.20

ITpocTbie MeXaHU3MBI. «30J/I0TO€ TIPAaBU/I0» MEXaHUKH.
Prruar. MomendT cuibl: M - Fl.

YcoBue paBHOBeCUs pblyara:
M +M +..=0
[MoaBKkHBIM 1 HenoABWKHBIN 6/10ku. KI1/] MPOCThIX MeXaHU3MOB,

n= Anonesaas
Aaarpaqamaﬂ

1.21

[aBneHue TBEPAOTO Tea.
dopmya [/1s1 BBIUMC/IeHWs [aB/ieHrsl TBEP/Oro Tea:

ang il
'

HaBnenue raza. ATMocdepHoe JjaBieHue.

FI/I,E[I)OCTEITI/I‘JQCKOE AdaBJ/IeHHEe BHYTPH XXUJKOCTHU.

(I)OPMYIIEI AJI BbIUMC/I€EHUA OaBJ/I€EHUA BHYTPU XXUOKOCTH:

p=pgh+p_,

1.22

3akoH Ilackasnsi. I'vpaBanyecKuii rpecc

1.23

3akoH Apxumega. dDopmyna A ONpeJesieHHs BbITaJKUBAIOLIeN

,Z[EIL/’ICTBy}OH_IEI\/II Ha TeJIo, HOprx(éHHOE B XKUIKOCTb WUJIX I'a3:
F_i_ln_ = ng

¥YcnoBue maBaHus Tena. [1naBaHue CyAO0B 1 BO31yXOIl/laBaHHe

CHJIBI,




1.24

MexaHuueckue KosiebaHusl. AMIUIMTY[a, TEpPHOZ, W 4YacToTa KojeOaHMH.

dopmyiia, CBS3bIBAIOIIAS YACTOTY U TIePHO/| KOJlebaHui:

1.25

MaTemaThuecKiid UM TIPY)KUHHBIA MasiTHUKU. [lpeBpailleHue SHepPruvd Tmpu

KosebaTeTbHOM JIBU>KEHUH

1.26

3aTyxatomye konebanusi. BeHyXieHHbIe KosiebaHust. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBL HPO,Z[OIIBHBIE M T110orepeyHbie BOJIHBI. ,[[JII/IHa BOJIHBI U

CKOPOCTb PaCrpOCTPAHEHUS BOJTHBI:

h=v-T

1.28

3ByK. I'poMKOCTb ¥ BbICOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJIHBI Ha T'DaHUIE

IBYX cpefl. IH(ppa3ByK U y/IbTpa3ByK

1.29

IMpakmuueckue pabombl

V3mepeHue cpejHel IJIOTHOCTU BeIeCTBA; apXUMENOBOM CHUJbl; »KECTKOCTU
TIPY’KUHBI; KO3(dULMeHTa TPeHUsI CKOJIbKeHUsT; pabOThl CHJ/IbI TPEeHUsl, CHIIbI
YTIpYTOCTH; CpefHell CKOPOCTH ABM)KeHUsi OpycKa M0 HaK/JIOHHOM IUIOCKOCTH;
yCKopeHUss OpycKa Tpy [BIKEHUM 110 HAKJIOHHOM IJIOCKOCTH; YaCTOThl M
neprofia KosiebaHWii MaTeMaTWYeCKOTO MasiTHMKA; YacTOThl M Iepuoja
KoJsiebaHUM TIPY)KMHHOI'O MasiTHUKA; MOMEHTa CH/Ibl, [JefCTBYIOIero Ha pblyar;
paboThl CWIBI YIIPYTOCTH TIPU TOAbEME Tpy3a C TIOMOINBIO HEeIMOZBMIKHOTO
6710Ka; paboThI CHJIBI YIIPYTOCTU TIPH TIO/bEME I'Py3a C MOMOILBIO MOBH)KHOTO
6710Ka.

WccnenoBaHve 3aBUCUMOCTH apXMMeZIOBOM CUJIbI OT 00BEMa MOTPY>KEHHOM
YacTH Tesla U OT TUIOTHOCTH >KUAKOCTH; He3aBUCUMOCTH BbITA/KUBAIOLLIEH CUJIbI
OT MacChl Tesa; CUJIbl TPEHUS CKOJIbKEeHUSI OT CH/Ibl HOPMa/IbHOT'O /1aB/eHUsI U OT
pojia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLEW B MPY>KWHE, OT CTeNeHU
JedopMaliv TIPY>KHHBI; YCKOpeHHs1 OpycKa OT yrJla Hak/IOHa HarpaBJIsIoILel;
riepriofia (4acToThl) KoseOaHU HUTSIHOTO MAasTHUKA OT [/IMHBI HUTH; TepUoja
KosiebaHUM TIPY’KUHHOTO MasiTHUKa OT MacChl Ipy3a M >KECTKOCTH TPY’KUHBI;
WCCieJOBaHNe He3aBUCHMOCTH Tepuofia KojebaHW{ HUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka yc/i0BUsi paBHOBeCHSI pbluara

1.30

dusuyeckue s61eHUs 8 npupode: TIPUMepbl [BWKEHUS C pas3/IMUHbIMU
CKOPOCTSIMM B )KMBOW Y HEeXXUBOU INIPUPOJe, JeNCTBUe CUJIbI TPEHUS B IIPUPOJe U

TeXHUKe, TIpWJIMBLI W OTJ/IMBbBI, OBW)XEHHUE TIIJIAHET ConHeuHoI CHCTEeMBI,




peakTHBHOe JBW)KeHHeE >KUBBIX OPraHW3MOB, pblUaryd B Tejie uejoBeKa, BAUsSHUE
aTMOC(epHOTO [laB/IeHHs] Ha >KUBOW OpraHu3M, IUlaBaHWe pbIO, BOCIIPUSTHE

3BYKOB XXMBOTHbIMH, 3eMJ/IETPSICEHUE, CerCMHUUeCKHe BOJIHBI, IYHaMH, 3XO0O

TexHuueckue ycmpolicmea: CIAJOMEeTpP, AAaTUMKU TI0JIOKEeHHs, PacCTOSTHUSI U
YCKOpEeHHs, [AWHAaMOMETp, TMOJLIWIIHUKA, pakKeTbl, pbluar, TMOJBWKHBIA U

HEHO,E[BI/I)KHBII\;I 6J'IOKI/I, HAKJ/IOHHas IIJIOCKOCTh, IIPOCThblIeé MeXdHH3Mbl B 6bITy,

131 cooO11iaroluecss COCyZbl, YCTPOMCTBO BOJOIPOBO/A, THAPaBIAYECKUN TIpecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, TIOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCTIO0/Ib30BaHue y/IbTPa3ByKa B ObITY U TeXHHKe

2 TEITVIOBBIE ABJIEHUA
OcCHOBHbIE  TIONIOXKEHUS]  MOJIEKYJIIPHO-KMHETUYEeCKOW TEOpUM  CTPOEHUSsI

2.1 BeliectBa. Mojiesiu TBEPIOTO, KUAKOTO W Ta3000pa3HOTO COCTOSIHUM BelljecTBa.
Kpucranmmueckuie v amopgHsble Tena

59 [erwxeHre wuvactuy BewjectBa. CBfi3b CKOPOCTHM [BWXKEHUS 4YacTUL] C

' TemIiepaTtypoil. BpoyHoBckoe aBrkenue, aAuddysus

2.3 CmaurBaHue U Kalu/UISpHbIe BJIeHUs

2.4 TernsioBoe paciivpeHue U ckaTue

2.5 TeruioBoe paBHOBecue

26 BHyTpeHHsis SHeprusi. Pabota W Teruionepejsaua Kak CrocoObl W3MeHeHUs

' BHYTpPEHHEM 3Hepruv

2.7 Buzbl Teruionepesaun: TeryionpoBOAHOCTb, KOHBEKLIWS, U3/TyYeHre
HarpeBanve wu oxnaxzeHue Ten. KoauuecTBO — TeIVIOTBL. Y ebHast
TeIVIOEMKOCTh:

2.8 : \

Q=cm(t,—1,)
3aKOH COXpaHeHUsl SHepruv B TeIUIOBBIX IIpoLieccax. YpaBHeHHe TerIoBOro
6anaHca:

2.9
Q1 _Qg +..=0
Vcnapenre u KoHZeHcauys. l3MeHeHVe BHyTpeHHeM SHeprMM B IpoLiecce

510 VCIrlapeHusi W KOHJeHcalmMu. KwureHune >KUIKOCTHA. YJesbHass TeIioTa

' napoobpasoBanusi: L = Q/m

2.11 BriayxHOCTB BO3yXa




2.12

[TnaBneHve ¥ KpucTta/yusauus. lVi3MeHeHWe BHYTPEHHel SHepruvd Ipu

IJ1IaBJIEHWHW U KPUCTAJIJIM3dlNN. YAEJ'IBHBH TeIvioTa IJIaBJIeHHd:

,_ 9

=
m

2.13

BHyTpeHHss 5Heprus cropaHys TOIUIMBA. Y le/ibHas TeIyloTa CrOpaHys TOIJIMBA:
q=Q/m

2.14

[TpuHLMITEI paboThI TeroBbIX ABUraresnei. KI1/] TerioBoro gBuraTeis

2.15

ITpakmuueckue pabombil

Vi3mepeHuve y/ieNbHOW TETIOEMKOCTH METa//TMuecKoro LUIMH/PA; KOIUYeCTBa
TEIUIOThbI, TIOJTlyUYEeHHOTO0 BOJOM KOMHATHOW TeMIlepaTypbl (DUKCUPOBAaHHOMN
MacCbl, B KOTOPYIO OIYI[eH HarpeThlid IWIWHAD; KOJWYeCTBa TerIOThl,
OTZIAHHOTO HArpeThiM LUIUHZPOM, IOC/Ee OINyCKaHWs ero B BOJy KOMHATHOH
TeMIlepaTypbl; OTHOCHUTE/NbHOM B/IQXKHOCTH BO3/yXa; Vy/€JbHOH TErIoThI
TUIaBjieHuss Jibfla. ViccieZioBaHWe W3MeHEHHs TeMrlepaTypbl BOJBI  TIPH
Pa3MUHBIX YCJOBUSX; SIBJIEHUS Terio00MeHa MpHW CMEIIMBAaHWUK XOJIOJHON |

ropsiueid BOZbl; TIpoLiecca NCTIapeHust

2.16

dusuueckue signeHUsi 8 npupode: TIOBEPXHOCTHOE HATsDKeHHWe M KalWUIspHbIe
sIBJIeHUsI B TIPUPO/Jie, KPUCTasIbl B TIpUpoje, usnydyende CosHIla, 3aMep3aHue

BO/I0EMOB, MOPCKHe OpH3bl; 0Opa3oBaHMe POChI, TYMaHa, WHes, CHeTa

2.17

TexHuuecKue ycmpolicmea: Kanu/uisipbl, IPUMepbl UCII0/Ib30BaHUS KPUCTAJIIOB,
JKUJKOCTHBIM TepMOMeTp, JaTUMK TemrepaTypbl, TEPMOC, CUCTEMAa OTOILJIEHUS
JIOMOB, TUTDOMETPbI, TICUXPOMETp, MapoBasi TypOWHa, ABUraTe/lb BHYTPEHHEro

CropaHust

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3auys Tesl. JIBa BUja 3/1eKTPUUECKUX 3apsi/IOB

3.2

B3aHMOAEﬁCTBHe 3apsiKeHHBIX TeJl. 3aKoH KynOHa

3.3

3aKOH COXpaHEeHUsI 3/IeKTPUUeCKOTo 3apsizia

3.4

OnekTpruyeckoe 1one. HampspokEHHOCTH 37eKTpUueckoro Toss. IlpuHuun

CyNepIio3ULIMM 3/IEKTPUUYECKUX T10J1el (Ha KaueCTBeHHOM YPOBHeE)

3.5

Hocurenu »snekTpuyeckux 3apsiioB. /[lelicTBUe 5/eKTpHUUECKOro IO/ Ha

sneKTpruyeckue 3aps/bl. [IpOBOJHUKY U IU3TEKTPUKU




[TocTOsIHHBIN 3/1eKTPUYECKUU TOK. [leiCTBUS 37eKTpuuyeckoro Toka. Cuia Toka.

Harmpsokenue.
3.6 I'=q/t,U=Aq
OneKTpruYecKoe COTPOTUBIIEHHE. Y Ie/IbHOe 3/IeKTpUYeCKOoe CONPOTUB/IEHME:
3.7 R = pl/S
3.8 3akoH OMa fy1s1 yuacTka ssekrpuueckou nenu: I = U/R
[TocnenoBarenbHOe CcoeflHEHVE TIPOBOJHUKOB:
. T—T7 T —
j :LI'}-. '[f —'[;1 _'[z"}-. R—Rl _R-}
3.9 [TapannensHOe coefjiHeHWe IPOBOJAHUKOB PaBHOTO CONIPOTUBJ/IEHUS:
R
U=U,;I=I+1I;R=—.
ST B 2
CwmeriaHHbIe COejMHEeHUs TIPOBOJHUKOB
Pabora 1 MOIITHOCTB 3/1eKTprudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [Ixoysnd — JleHua:
3.11 2
. Q=I"-R-t
312 OneiT Opcrefa. MarHuTHOe mMoJie MPSIMOrO MNPOBOJHMKA C TOKOM. JIMHWU
MarHUTHOW UHAYKLIUU
313 MarHuTHoe Ti0/7le TIOCTOSIHHOTO MarHurta. B3aumozelcTBUe TOCTOSTHHBIX
MarHuTOB
3.14 [elicTBYe MarHUTHOTO TI0JIsSI HAa TIPOBO/HUK C TOKOM
3.15 OnbiTel Papajes. SIBeHre 3/1€KTpPOMarHuTHOM UHAYKLuK. [IpaBuso JleHua
IIpakmuueckue pabombl
N3mepeHne  371€KTPUUECKOTO  COTMPOTUBJIEHWS  Pe3UCTOpPa;  MOLLHOCTU
316 3JIEKTPUUECKOT0 TOKA; PAOOTHI 3/IEKTPUUECKOTO TOKA.

I/ICCJ'IE,E[OBEIHI/IE 3dBUCMMOCTH CHJ/IbI TOKd, BO3HHMKAIOIIEro B TIIPOBOJHHUKE
(pe3I/ICTOpBI, naMnqua), OT HAIIps>KeHHS Ha KOHIdX MPOBOJHHKA; 3aBUCHUMOCTH

COINpOTHUBJIEHWSA OT AJ/IMHBI TIDOBO/IHMKA, ITJIOIAAX €ro MOorepeyHoro CeyeHusd r




yZle/TbHOT'O COTIPOTUBJIEHUSI.
[TpoBepka mpaBusa [Jjisi 371eKTPUYECKOT0 HaTpPsyKeHUsl TPU M0C/e[0BaTe/IbHOM
COeIMHEHUU TIPOBOJHMKOB; TMpaBWia [/ CWIbl 3/€KTPUUYECKOrO TOKa IpHU

rapa’sijieJiskHOM COeIMHeHNY MPOBO/IHHMKOB (Pe3UCTOPbI U JIaMITOUKa)

dusuueckue seneHuss 8 npupole: 3NeKTpUUECKHe SIBJieHWs B aTMocdepe,

3.17 3/IeKTPUUECTBO >KUBBIX OPraHW3MOB, MarHUTHOe T0jie 3eMJid, Apelid ToJioCoB,
POJIb MAarHUTHOTO T0JIS1 JJ1s1 KU3HU Ha 3eMie, TI0JISIPHOe CUSTHUEe
TexHuueckue ycmpoticmeda: 3JIeKTPOCKOII, aMIiepMeTp, BOJILTMETP, pPeocTar,
CUETUMK  JIEKTPUUECKOW  SHEPrHH,  3JIEKTPOOCBETHTE/bHbIE  TPUOOPHI,
3.18 HarpeBaTeJbHbIe 3J1eKTPONPHUOOPHI (npumepst), 371eKTpUYecKue
rpeJOXpaHUTeM, 3/eKTPOMarHuT, 3/1eKTPO/JBUraTe/lb TOCTOSIHHOTO —TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OJIeKTpOMarHuTHbIe BO/THBI. [11Kaa 3/1eKTpOMarHuTHBIX BOJTH
3.20 JlyueBasi Mmojiesib cBeTa. [IpsiMosiviHeliHOe pacripoCcTpaHeHue CcBeTa
3.21 3akoH oTpakeHus cBeTa. I170cKoe 3epkano
3.22 [Tpenomnenuve cBeTa. 3aKOH IpeIOM/IEHHS CBeTa
3.23 Hdwcrniepcust cBeta
394 Jlunza. Xop nydeid B nuH3e. POKyCHOe paccTosiHMe JMH3bl. OnTuueckasi cumia
. JvH3bl: D = 1/F
3.25 ['n1a3 Kak ontuueckasi cuctema. OnTuueckuie IprOOpPbI
IIpakmuueckue pabombl
Vi3MepeHue ONMTHUECKOW CH/IBbI coOMparoleid TMH3bI; (OKYCHOTO PACCTOSIHUS
cobuparoriieli TMH3bBI (TI0 CBOWCTBY paBeHCTBA pa3MepOB TpeaMeTa U U300paXkeHus],
396 KOr/ia MpeMeT PacroJ/io’KeH B IBOMHOM (hOKyce), TToKa3aTe/isi TIpeioM/IeHus CTeK/Ia.
' VccnemoBanvie  CBOMCTBA  M300pa)keHUs, TIOIyUeHHOTO C  TIOMOIIBIO
cobuparoiiieii JIMH3bI;, U3MeHeHUs] (POKYCHOT0 PACCTOSTHUSI IBYX CIOXKEHHBIX JIMH3;
3aBUCUMOCTH yTJia TIpeJiOMJIeHHsI CBETOBOTO Jiyda OT yIja TafileHWs Ha TpaHulie
«BO3[1yX — CTEKJIO»
397 dusuueckue seneHusi 8 npupoode: 3atmeHusi CosHuia W JIyHbI, 1jBeTa Te,
' OTTHUeCKUe siBjieHus B atMocdepe (LBeT Heba, pedpakiiys, pasyra, MUPax)
308 TexHuueckue ycmpolicmed: OYKH, TIepHUCKOI, (oToamnmapar, ONTUUYECKHe
. CBETOBO/IbI
4 KBAHTOBGIE fABJIEHUSA
4.1

PasyoaktuBHOCTE. Anb(a-, 6eta-, ramMmma-usnydyenusi. Peakiuu anbda-u Gerta-




pacriaja

4.2 OneiTel Pe3epdopaa no paccessHuto anba-yactul. [lnaHnetapHas Mozesb aToMa

4.3 CocrtaB aToMHOrO0 sifipa. M130TOrbI

4.4 ITepuop mionypacriaza aTOMHbBIX siZiep

4.5 ApepHble peakliuu. 3aKOHbI COXPaHeHUsI 3apsiZloBOr0 U MaCCOBOTO UMCeJT
dusuueckue seaeHUs 8 npupode: eCTeCTBeHHBbIM paJu0aKTHBHbIA (OH,

4.6 KOCMHWUYeCKHe JIyuMd, PpaJhOaKkTUBHOe W3jlyuyeHHWe IIPUPOJHBIX MHHepasoB,
JleMCTBUE paZIM0aKTHBHBIX M3/lyUeHU Ha OpraHu3M 4esioBeKa

47 TexHuueckue ycmpolicmea: CTieKTPOCKOT, UHAVBU/YaIbHbBIN 103UMeTp, KaMmepa

BunbcoHa, sifepHas sHepreTuka




YUYEBHO-METOJUYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYHEHUKA
» ®u3mKa: 7-i ksacc: 6a30BbIl YPOBeHb: YUeOHUK; 3-e u3/jaHue,
niepepaboranHoe [leproiikud M.M., ViBaHoB A.W. AKiLioHepHOe 0011[eCTBO
«3patenbcTBO «lIpocBelleHve»
» ®u3mka: 8- kacc: 6a30BbIN YPOBeHb: yueOHUK; 3-e u3/laHue,
niepepaboranHoe [lepwiikud M.M., ViBaHoB A./. AKiioHepHOe 0011[eCTBO
«3patenbcTBO «lIpocBelleHve»
» dusuka: 9-1 Knacc: 6a30BbIl ypOBeHb: YUeOHUK; 3-e U3/iaHue,
riepepaboTanHoe [lepoimkud .M., I'ythuk E.M., ViBaHoB A.W. u ap.
AxtmonepHoe o611iecTBO «M3marenscTBo «IIpocBelijeHye»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

VHbopMaI[ioOHHO-MeTOoZiueCcKoe MMCbMO 00 0COOEHHOCTSIX TIPero/iaBaHus
yuebHoro rpeaMeta «Pusnka» B 2025/2026 yuebHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

MeToinueckrie peKOMeH/Jal[iu 110 CO3/IaHUI0 K/TaCCOB TEXHO/IOTMUeCKOro U
eCTeCTBeHHO-Hay4YHOTro npodusieil U KJIacCoB C Yyriay0/ieHHbIM U3yueHrueM
MaTeMaTHKH, (PU3UKH, XUMHH, OM0JI0THN B 00111e00pa30BaTeTbHBIX
OpraHu3alysX C UCM0J/Ib30BaHUEM UH(GPaCTPYKTYPbl, CO3[JaHHOW B paMKax
Hal[MOHaMbHOTO MpoekTa «Obpa3oBanue» (KeanTopuymel, IT-Kybbl, Touku
pocta u ap.) (2025r.)

https://edsoo.ru/wp-content/uploads/2025/09/mr sozd klassov tehnol i en

profilej 2025.pdf

Metoanueckue pekoMeHgauuu. Opranuzauus B3aumogenicteus “Illkosna —
By3 — nipegnpusitie” (2025 r.)
https://edsoo.ru/wp-content/uploads/2025/09/mr sh v p 2025.pdf
MeToauueckue peKoMeHJalliy 10 W3yueHUro TeMbl «I10CTOSTHHBIM
3/IeKTPUUYECKHI TOK» B IIIKOJILHOM Kypce (pusnku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr fizika p e t.pdf

YueGHo-MeTo1UeCKOe 0becrieueHHe MPOLIeCCOB Mpero/ilaBaHusl XUMUH,
6vonoruy, GDU3NKY Ha YPOBHSIX OCHOBHOT'O 0O0IIIero v CpefHero o0Iero
00pa3oBaHMs C BKJIFOUEHHEM [IOTIO/THUTE/ILHOTO WH)KEHEPHOTO KOMITOHEHTA

(2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj kompo

nent.pdf
KoHTeKkcTHbIe 3a/jaun. 3a[aHust K yuebHOMy Kypcy «Dusuka» (2024 1.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

MeToauueckuil Kelic. DlieKTpoMarHuTHast MHAYKIus. Pur3uka. 8 kacc
(2024 1.)




https://edsoo.ru/wp-content/uploads/2025/01/fizika mk elektromagnitnaya
indukczivya.pdf
O ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPChI CETA
MHTEPHET
e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA LOK https://Monypoku.pd/
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