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INOSACHUTEJIbHAS 3AIINCKA

[lporpamma 10 (U3MKe Ha YpOBHE OCHOBHOro o0ilero o6pa3oBaHUs
COCTaB/ieHa Ha OCHOBe TOJIO’KeHWW U TpeOOBaHUM K pe3y/ibTaTaM OCBOEHHsI Ha
6a30BOM ypOBHe OCHOBHOM 0OOpa3oBaTe/bHOM IIPOrPaMMbI, MpeJCTaBIeHHBIX B
@®I'OC O0OQ, a Takxe c yuétom (heepanbHOM paboueii MporpaMMbl BOCTIMTAHUS U
Konrenmu riperniofiaBaiust yuebHOro npeamera «DU3uKa».

[Iporpamma 10 (u3MKe Ha YpPOBHE OCHOBHOro 00ilero o6pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TIOJIO)KEHWM W TpeOoBaHMI K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypOBHE OCHOBHOM 00pa3o0BaTelbHOW IMPOTPAMMBI, TIPe/[CTaBIeHHbIX B
dI'OC 000, a Takxke ¢ yueToM (heepasbHOM paboueii ITPOrpaMMbl BOCITUTAHUS U
KOHIIeTILIU TIperioZiaBaHusi yuebHOTo mipemeTa «PU3MKa».

CojgepxaHve TmporpaMMbl Mo (U3MKe HarpaBieHO Ha GopMUpOBaHHe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTH OOy4YarolMXCsi W OpraHM3aldi0 H3y4yeHUs
¢bu3MKN Ha [eATeNbHOCTHOW OCHOBe. B mporpamMme 1o ¢u3vKe YUUTHIBAIOTCS
BO3MOJKHOCTH yueOHOro mipegMera B peanusaimu Tpeboanuit ®I'OC OO0 K
TIJIAHUPYEMbIM JTMYHOCTHBIM M MeTaripe/IMeTHbIM pe3y/ibTaTaM 00yueHus1, a TakxKe
Me)KTIpe/IMeTHbIe CBSI3M eCTeCTBeHHOHayUHbIX y4eOHBIX TMpeJMeTOB Ha YPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[Tporpamma 110 hH3MKe yCTaHaBIMBAET paciipejiesieHre yueOHOTO MaTepuasia
10 rojilaM o0OyueHus (10 Kjaaccam), TpejjiaraeT MPUMepPHY0 T0C/e/I0BaTeTbHOCTh
V3yueHUs TeM, OCHOBAHHYIO Ha JIOTWKe pa3BUTUs TPeAMETHOr0 COJep)KaHusl U
yueTe BO3PaCTHBIX 0COOEHHOCTeN 00yJaroIuxcs.

[Tporpamma 1o (u3mMKe pa3paboTaHa C Iie/ibI0 OKa3aHUS MeTOAUUYEeCKOM
TIOMOIIM YUUTE/TI0 B CO3/laHMK paboueii TporpaMMeI 10 yueOHOMY TIpeIMeTy.

dusmKa sSIB/ISeTCS CUCTeMO0OPa3yIOIKM [I/Isl eCTeCTBeHHOHAYUHBIX yueOHBIX
TIpeIMeTOB, TIOCKOJIbKY (U3HUeckre 3aKOHbI JieXkaT B OCHOBe TpPOLIeCCOB U
SBJIEHUM, HW3yuaeMbIX XuUMHUel, Ouosiorveil, acTpoHoOMuei u (puU3NUECKO
reorpadueii, BHOCAT BK/IaJ] B eCTeCTBEHHOHAyYHYH0 KapTHHy MHpa,
Tpe/locTaB/isieT Hanbosiee siCHble 00pa3ibl TIPUMEHEHWsI HAy4yHOro MeTo/ia
T03HaHMS, TO eCTh CII0Cco0a MoTydYeHHst IOCTOBEPHBIX 3HaHW O MHUPe.

OpHa u3 T/IaBHBIX 3a/lau (hU3MUecKoro obpa3oBaHUSl B CTPYKType 0OIrero
oOpa3oBaHUsI COCTOMT B (DOPMHPOBAHWM €CTECTBEHHOHAYUYHOW TPaMOTHOCTU H
WHTepeca K HayKe y 00yuaroIuxcs.

N3yuenve ¢u3mky Ha 06a30BOM YpOBHe TpeAriosiaraeT OBajieHHUe
C/IeYIOIMMHA  KOMITETeHTHOCTSIMH, XapaKTepU3YIOIIUMH eCTeCTBeHHOHAYUHYHO
IPaMOTHOCTb:

e HAy4HO OOBSICHSTH SIB/IEHUS,

e OL|eHMBaTh U MIOHUMAaTh 0COOEHHOCTH HAyYHOT'0 UCC/Ie/J0BaHUS;

e UHTEPIIPeTHPOBaTh JaHHble W MCIOJb30BaTh Hay4dHble [0Ka3aTe/lbCTBa

/1S TIOJTyU€eHHsI BbIBOJIOBY.

[lenrn w3yueHus: (PU3MKKM Ha YpPOBHE OCHOBHOrO o0OIjero o6pa3oBaHUsS

oripefiesieHbl B KOHIIEMIIUM TIperoflaBaHust yudeOHOro TipegMeTta «®Pu3MKa» B



obpasoBaresibHBIX ~ OpraHu3alusax Poccuiickolt ®esepanuu, peann3yrOIIUX
OCHOBHbIe 00111e00pa3oBaTe/ibHbIe TTPOrPaMMBbI.
Llemu u3yuenust HGU3MKU:

npuobpeTeHre WHTepeca W CTpPeM/IeHHsI OOyuaroIUXcsi K HayuHOMY
V3y4YeHUI0 TPUPOJbl, pa3BUTHE WX MHTe/JIeKTyalbHbIX U TBOPUECKUX
CII0COOHOCTel;

pa3BUTHE TIPe/CTaBIeHN O HayUHOM MeTo/le M03HaHUs U (JOPMHUPOBaHUE
WCCJIe[IOBATe/TbCKOTO OTHOIIIEHHS K OKPY KaIOIIUM SIBJIEHUSIM;
dbopMrpoBaHre HAyyHOTO MUPOBO33DeHUsI KaK pe3y/abTaTa H3y4deHUs
OCHOB CTPOeHUsI MaTepuu U (pyHAaMeHTaTbHbIX 3aKOHOB (PU3UKUY;
dbopmMrpoBaHre TipeAcTaB/ieHUN O poiud (U3UKMU [jisi Pa3BUTHS IPYTHUX
eCTeCTBEHHBIX HayK, TEXHUKHU U TeXHOJIOTHi;

pa3BuUTHe  TIpeJCTaBleHW O  BO3MOXKHBIX  cdepax  Oynyiei
rpodeCCUOHA/ILHOMN [1eATe/IbHOCTU, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K
JanpHelieMy o0yueHHUIO B 3TOM HarpaB/IeHUH.

'Z[OCTI/I)KEHI/IG 9THUX ].[EHEﬁ MMporpaMMmEI T10 (bI/IBI/IKe Ha YPOBHE€ OCHOBHOTO
061_[[61"0 O6pa3OBaHI/IH obecrieunBaeTcs pemieHyueM CJIeJyromunx 3aa4:

npuobpeTeHre 3HAaHMW O [MCKPETHOM CTPOEHUU BeIlecTBa, O
MeXaHWYeCKUX, TeIUIOBbIX, 3/IeKTPUYECKHMX, MarHUTHBIX U KBAHTOBBIX
SIBJIEHUSIX;

nprobpeTeHre YMeHUI OIMKChIBaTh U OOBSICHATH (U3MUecKre sIBJIEHUS C
VICTI0/Tb30BaHMEM MOTy4YeHHbIX 3HAaHW;

OCBOEHME METOJOB pelleHUs MPOCTeUIIMX pacyeTHbIX 3ajay C
VICTI0/Ib30BaHUEM (busnuecKux Mozeneu, TBOPYECKUX "
MPaKTUKOOPUEHTUPOBaHHBIX 3a/1ay;

pa3BUTHE yMeHUM Hab/toaTh NMPUPO/HbIE SIBJIEHUS U BBITIOHATD OIBITHI,
naboparopHble paboTbl M SKCIIepUMEHTa/lbHble UCCAe/JOBaHUS  C
UCTIO/Tb30BaHNEM U3MepUTe/TbHBIX TIPUO0POB;

OCBOeHUe MpueMoB paboThl ¢ UH(popMaluei HU3NYeCcKOro COflep>KaHus,
BKJIFOUasi UH(OPMALUIO O COBPEMEHHBIX JOCTMXKEeHUAX (PU3UKH, aHaIu3 U
KPUTHUECKOe OLleHHMBaHKe MH(pOopMaLuy;

3HAKOMCTBO €O c(hepamu 1pohecCUOHAILHON /leATeNIbHOCTH, CBSI3aHHBIMU
C (U3MKOK, ¥ COBPEMEHHbIMM TEXHOJIOTHSIMH, OCHOBAaHHbBIMU Ha
JOCTYDKeHUSIX (PU3UUeCcKOr HayKHU.

OOb11jee yKnC/I0 YaCOB, peKOMeH/I0BaHHBIX i U3yueHus: pusnky Ha 6a30BOM

ypoBHe, — 238 yacoB: B 7 Kjiacce — 68 yacoB (2 yaca B HeJient0), B 8 kiacce — 68
yacoB (2 uaca B Hegemwo), B 9 kmacce — 102 yaca (3 uaca B Heesn0).

I[pepsiaraemeiii B mporpaMme 1o (pu3vike mepeueHb 1ab0paTOpHBIX paboT u
OTIBITOB SIBJISIETCS. PeKOMeH/|aTe/IbHbIM, yUUTe/lb [iejiaeT BbIOOp IpU MPOBe/IeHUH
nabopaTopHbIX paboOT ¥ OMBITOB C YUYeTOM WH/UBUAYaJbHBIX OCOOeHHOCTel
00yuaroIyxcs, CMMCKa KCIIepUMeHTa/bHBIX 3a/laHuM, TpeJJjiaraeMbIX B paMKax
OCHOBHOTI'0 I'OCYJJapCTBEHHOT0 3K3aMeHa 1o (u3uKe.



COJEPKAHUE OBYUEHUSA

7 KJIACC
®du3nKa U eé po/ib B NO3HAHMHU OKPY)KAKILero Mupa.

dusrvka — Hayka o npupoge. fBsienus npupozbl. dDusnueckue SBJIEHUS:
MexaHWYeCcKue, TeIOBbIe, 3/IeKTPUYECKHe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusrueckde BeIUUMHBL. V3MepeHue (QU3MUYECKUX Be/WYMH. DUMueckue
nipubopskl. [TorpeirHoCcTs U3MepeHu MeXx[yHapoAHasi CUCTeMa eIMHUII.

Kak (u3mka u [pyrde eCcTeCTBeHHble HAyKHM M3y4yalOT [PUPOJY.
EcTecTBeHHOHAyUHbI MeTOZ, TIO3HAHUsS: HaOMIO/eHue, TIOCTAaHOBKA HAyYHOTO
BOTIPOCA, BbIIBWKEHUEe TUTIOTe3, SKCIIePUMeHT TI0 TIPOBepKe TuroTe3, 00bsicHeHe
Habmomaemoro siBieHus. Omnrcanue hHU3NUecKUX sIBJIEHUH C TIOMOIIBI0 Moiesiei

emoncmpayuu.

1. MexaHuueckue, TeIIOBble, 3JIeKTPUUYECKWe, MarHUTHbIe, CBETOBbIE

SIBJIEHUSL.
2. ®usnyeckue TPUOOPHI U TIPOIieiypa MPSIMbIX W3MepeHHi aHa/IOTOBLIM U
{1 POBLIM TIPUOOPOM.

JlaGopamopHtble pabombl U ONbIMbL.

1. OripefienieHyie LIeHBI JieJIeHUS 1ITKaIbl U3MepUTeTbHOTr0 Tprudopa.
M3MepeHrie pacCTOSHUM.
3MepeHre 00bEMa XXUIKOCTH M TBEPZOTO TeJIa.

OmnpeziesieHyie pa3MepoB MasbIX TeJl.
V3mepeHrie TeMIiepaTypbl NPU IOMOIIM >KALKOCTHOTO TepMOMeTpa |
JlaTYMKa TemIiepaTyphbl.
6. IlpoBemeHue WCCiefOBaHUS MO MPOBEPKEe THIOTEe3bl: JaTbHOCTh MOJIETa
II1apyKa, MyIeHHOTO TOPU30HTabHO, TeM 0oJibllle, ueM 0oJibIlle BBICOTA
TyCKa.
IlepBoHaua/bHbIE CBeJeHUS 0 CTDOEHHMH BellecTBa.

CrpoeHre BellecTBa: aTOMbl W MOJIEKYJbl, WX pa3Mepbl. OMNbITHI,
JlOKa3bIBaroIfe TUCKPeTHOe CTPOeHHe BellleCTBa.

[Bwkenve yactul BellectBa. CBSI3b CKOPOCTH [BWKEHUSI YaCTHUL C
TemriepaTypol. bpoyHoBckoe naBwkeHue, aud@y3us. BzanmogelncTBhe vacTul]
Bell[eCTBa: NMPUTSDKEHUE U OTTa/IKMBaHUe.

ArperaTHble COCTOSIHUS BellleCTBA: CTPOEHHE Ta30B, JKUAKOCTEN U TBEPABIX
(KpUcTaIIMuecknx) Tesa. B3aMMOCBsI3b MeXAy CBOMCTBAMU BeILeCTB B PasHbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/SIpHbIM cTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

emoncmpayuu.

1. Habmopenne 6poyHOBCKOTO IBV)KEHUSI.

2. Hab6mogenuve aquddy3um.

3. Habmomenve  sBjieHul,  OOBSCHSIOLIUMXCS ~ TIPUTSDKEHUEM WU

OTTaJKMBAaHMEM YaCTHUL] BellleCTBa.

JlabopamopHble paGombl U ONbIMbL.

LA A



1. OueHka JuameTpa aTomMa MeTOAOM PpsA0B (C  MCI0JIb30BaHUEM

¢doTorpaduii).

2. OmbIThl 10 HAO/TFO/IEHUIO TEJIOBOTO PaCIIMPEHUs Ta30B.

3. OmbIThl IO 0OHAPY’KEHUIO IeHCTBUSI CUJT MOJIEKY/IIPHOTO MPUTSKEHUS.

JIBH>KeHHe ¥ B3aUMOJeliCTBHUE TeJl.

MexaHuueckoe [BWKeHUe. PaBHOMepHOe U HepaBHOMEpHOe [BUXKeHue.
Ckopoctb. CpejHsiss CKOPOCTb IPU HEpPaBHOMEpPHOM /IBM)KeHWHU. PacueT InyTtu U
BpeMeHHU [IBVKeHUs.

flBnenne wvHepuyy. 3aKOH MHepLMH. B3aumopencTBue Tesl Kak IpUYMHA
VM3MEHEeHUs] CKOPDOCTU [BWXKeHus Tejl. Macca Kak Mepa WHEPTHOCTU TeJa.
[TnotHOCTE BemlecTBa. CBsA3b MJIOTHOCTM C KOIWMYECTBOM MOJIEKYJ B €[UHULIE
obbemMa BellecTBa.

Cuia Kak XxapakTepuCTHKa B3aumozeucTBus Tes. Chia ynpyrocTu U 3aKOH
['yka. M3mepeHure cuiibl C MIOMOLLBIO AUHAMOMeTpa. fBjieHUe TATOTEeHUS U CUJla
TspKecTy. Cujia TsDKeCTH Ha [pyrux raHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJI, HamnpaB/eHHbIX MO OgHOW npsiMou. PaBHozelcTByromas cuia. Cuia TpeHwus.
TpeHue CKOJIb)XeHUs U TPeHHe TT0Kos1. TpeHre B IpUpPO/e U TeXHUKe.

emoncmpayuu.

HabJtojeHrie MexaHMUeCKOTO ABMKEHHs TeJla.
V3mepeHre CKOPOCTH MPSIMOJTMHEMHOTO IBMXKEHUS.
HabutojeHue siBjieHUsI MHEPLIWH.
HabJtojeHrie u3MeHeHUsI CKOPOCTH TIPY B3aUMO/eMCTBUU Tel.
CpaBHeHre MacC Mo B3aUMOJEeUCTBHUIO TeJl.
Cro>xeHHe CWJI, HaNpaBJ/IEHHbIX M0 OJHOM TIPSIMOM.
JIa60pamoprle pabombl u onbIMbL.
1. OrnipepenieHre CKOPOCTA PaBHOMEPHOIO [IBW)KeHHUs (I1apyKa B >KUKOCTH,
MO/Ie/I1 37IeKTPUUeCKOT0 aBTOMOOUIS U Tak Jiasee).
2. OrnpesienieHue cpefjHeM CKOPOCTH CKOJIb)KeHUsi OpyCKa WM 1lIapvka o
HaKJIOHHOU IJIOCKOCTH.
3. OmpepesneHue IJIOTHOCTU TBEPAOIO Tesia.
4. OmbITHI, [1€MOHCTPUPYIOLME 3aBUCUMOCTb pacTskeHus (Aedopmanyn)
TIPY’KMHBI OT TIPUJIOKEHHOU CUJIBI.
5. OMbITBI, JeMOHCTPUPYIOIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUST OT
BeCa TeJia ¥ XapakTepa CONPHKaCarLINXCS MOBEPXHOCTEN.
JlaB/ieHHe TBEPABIX TeJI, )KUJKOCTeH U ra3os.

HaBnenve. CriocoObl yMeHbIlIeHUsI U yBellMueHusi fapjeHus. [laBieHue rasa.
3aBUCUMOCTh [laBlieHHs1 ra3a OT oObeMa, Temriepatyphl. Ilepefaua zgaByieHUS
TBepAbIMU TejlaMM, KUAKOCTAMM U rasamu. 3akoH Ilackans. [THeBMaThueckue
MallliHblL. 3aBUCHMOCTb [JABJIEHUS] XKUJKOCTU OT TJAyOMHBI. ['MapocTaTUuecKuit
napaziokc. Coobijaromiyecs: cocypl. ['uipaBinyeckrie MeXaHU3MBI.

AtMocdepa 3emnu u arMochepHoe AaBreHue. [IpUuvHBI Cyll[eCTBOBaHUS
BO3AyITHOW oOosouku 3emu. OmbiTr Toppuuei. M3mepeHre aTtMoc(epHOTO
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JlaBjieHUsi. 3aBUCMMOCTb aTMOC(epHOTro ZiaB/ieHHs OT BbICOTHI HaJl YPOBHEM MOPSI.
[Tpubopsl Ayt u3MepeHusi aTMOC(hepHOTo JlaB/IeHusl.
[elicTBue >XKUAKOCTU U ra3a Ha MOTPy>KeHHOe B HUX Tes0. BrITanKkuBarolas
(apxumenoBa) cuna. 3akoH Apxumesa. [InaBanue ten. BosgyxoniaBanue.
Jemoncmpayuu.

AN A

3aBUCHMOCTD JIaB/IeHHs ra3a OT TeMITePaTyphI.

[Tepesaua faBaeHUs XKUAKOCTbIO U Ta30M.

Coo0rmaroryecs: CoOCyAbl.

['mapaBIMuecKyii mpecc.

ITposiBneHue JielicTBUsS aTMOC(HEPHOTO JABIEHHS.

3aBUCHMMOCTb BBITA/IKUBAIOIIEH CHIBI OT O0BEMa IMOTPYKEHHOM YaCTH
Tesa U TJIOTHOCTH XXUAKOCTH.

PaBeHCTBO BBITA/IKMBAIOIIEH CHJIbI BECY BBITECHEHHOM XKUIAKOCTH.
YcnoBue muiaBaHUs Teq: TiJlaBaHWe WU TIOTPY>KeHHe Tesl B 3aBUCHMOCTH
OT COOTHOLIIeHUA IJIOTHOCTEeH Tesa U KUIKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1.

WccnenoBaHue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEéMa Morpy>KEHHOM B
JKUJKOCTh YacTH TeJla.

OrnpenesieHre  BBITAaTKUBAKOIeW CH/bI, J€MCTBYIOLIEM Ha  TeJlo,
MOTPY>KEHHOE B JKUJKOCTb.

[IpoBepKa He3aBMCUMOCTH BbITAJIKUBAIOLLEH CUJIbI, IEUCTBYIOIIEH Ha Te0
B JKUJKOCTH, OT MacCChI TeJia.

OrnbIThl, J€MOHCTPUPYIOLME 3aBUCMMOCTb BBITAJIKMBAIOLLEW CHUJIbI,
JeNCTByIOllleld Ha Telo B JKUJKOCTH, OT O0O0bEéMa TOTpYy)XEHHOW B
JKUJKOCTb YaCTH TeJla M OT TJIOTHOCTH XKUJKOCTH.

KoHcTpyrpoBaHue apeoMeTpa WIA KOHCTPYWpPOBaHUe JIOOKA U
oripeziejieHHe eé rpy3ornobEMHOCTH.

PafoTa 1 MOIIHOCTDH. JHeprus.

MexaHuueckasi paboTta. MOIIHOCTb.

[lpocTble MexXaHWU3MBI: pblyar, OJIOK, HAK/JIOHHAas TUIOCKOCTh. IIpaBuiio
paBHOBecusi pblyara. [IpyiMeHeHHe TipaBWia paBHOBeCHsl pbluara K OJIOKY.
«30/10TOe TIPAaBU/IO» MexaHUKU. Ko3addulveHT mose3Horo aeictBusi (fanee —
KII[) rpocThix MexaHu3MoB. [IpocThie MeXaHU3MbI B OBITY U TeXHUKE.

Mexanuueckasi 3Heprusi. KuHeTMyeckass W TNOTeHLMalbHas >SHEPrUsl.
[IpeBpalijeHre OJHOTO BHU/JlJa MEXaHMYECKOW SHEPryy B PYrov. 3aKOH COXpaHeHUs
SHEPrvM B MeXaHUKe.

lemoncmpayuu.

1.

[TpumepbI MPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1.

OmnpegeneHre paboOThl CU/IBI TPEHUSI TIPM PaBHOMEPHOM /IBWKEHUH Tejia
T10 TOPU30HTA/IbHOW MOBEPXHOCTH.

VccnenoBaHre yc0BUM paBHOBECHS pblyara.

N3mepenue KII/l HaK/IOHHOM TIJTIOCKOCTH.



4. V3yueHue 3aKOHa COXpaHEHHUsI MeXaHUYeCKOW SHeprum.
8 KVIACC

Temn/oBble AB/JICHUS.

OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KMHETUYEeCKOM TEeOpUU CTPOeHUSs
BelrjectBa. Macca U pasMmepbl aTOMOB M MoJieKy/. OImbIThl, MOATBeprKJaroljve
OCHOBHBIE T10JI0KEeHUSI MOJIeKY/ISIPHOKUHEeTHUUeCKOU TeOPHU.

Mogenu TBEPJOTO, >KUAKOTO M Tra3000pa3HOro COCTOSIHMM BellleCcTBa.
Kpucranmueckre u amopdHbie Tea. OObsICHeHe CBONCTB Ta30B, KUJKOCTEH U
TBEDJbIX TeJl Ha OCHOBE TIOJIOKEHUM MOJEeKY/IsIPHO-KUHETUUEeCKOM TeOpUH.
CmauvBaHMe U Kanu/UIsIpHbIe siBjieHrs. TerioBoe pacllivpeHue U CkaTue.

Temnieparypa. CBs3b TemriepaTypbl CO CKOPOCTBbIO TeIIOBOIO [BHKEHUS
yactull. BHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUsI BHYTPEHHEM SHepruu:
Terviorepeaya v CoBeplLIeHue paboThI. Buppl Terviorepesauu:
TeIIONPOBOJAHOCTb, KOHBEKLIWS, U3/TyUueHUe.

KosuecTBO TemyoThl. Ye/bHasi TeIlJIOEMKOCTh BelllecTBa. TeriooOMeH U
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeIyioBoro OasaHca. [lnaBneHwe U
OTBepJeBaHWe KpUCTA/VIMUeCKUX BeleCcTB. Y/elbHasd TelloTa I1/1aBJIeHUs.
[TapooOpa3oBanue W KoHjeHcanus. McrmapeHue. KureHue. YaenbHasi TerioTa
rnapooOpa3oBaHusi. 3aBUCHUMOCTh TeMIlepaTypbl KHIIeHHWS OT aTMOCGhepHOro
JlaBJIeHUS.

Byia)xHOCTB BO3yXa.

OHeprus TOIUIMBA. Y Jie/ibHasi TeryioTa CrOpaHusl.

[TpunIunel paboTel TemaoBbIX gBuratener KII/I TerioBoro gBuraTesisl.
TeryioBble ABUTaTeM U 3alllMTa OKPY>Karolller Cpe/ibl.

3aKOH COXpaHeHMs U MpeBpallieH!s1 SHepryuy B TeIIOBbIX IpoLieccax.

demoncmpayuu.

1. HabsrogeHrie 6pOyHOBCKOTO ABUKEHMUS.

Habsogenue quddysuu.

HabJttojeHue siB/ieHU CMaurBaHKWs U KallUJUISIPHBIX SIBJIEHUH.
HabJttojeHne TerioBOro paciiiMpeHust Tejl.

3MeHeHWe faB/ieHUsl Ta3a MpU M3MeHeHWU 00bEMa U HarpeBaHWUW WU
OXJIXK/IeHUU.

6. IlpaBuia v3MepeHUs: TeMIlepaTyphl.

7. Buapl Teruionepenauu.
8
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OxJy1a>x/IeHre TIpY COBepIIeHNH PaboThl.

. HarpeBaHwe 1ipu coBepilieHUH pabOThI BHEIIIHUMH CHJIaMHU.
10. CpaBHeHHe TeTJIOEMKOCTEH pa3/IMUHbIX BeIleCTB.
11. HabmozeHre KUTeHusl.
12. HabsrojeHre IOCTOSIHCTBA TeMIIepaTyphl MPH T/IaB/IeHUH.
13. Mogeny TeTyiOBbIX ABUTaTeeH.
JlaGopamopHbie pabombl U ONbIMbL.
1. OTBITBI 110 0OHAPY>KEHHUIO JEHUCTBHUS CUJT MOJIEKYJIIPHOTO TTPUTSDKEHHSI.



OnbITHI 1O BBIPAIMBaHUIO KPUCTAJIJIOB [TOBAPEHHOM COJTM WJIU Caxapa.
OnbITel 0 HAOMIOZEHUIO TETUIOBOTO PACILIMPEHHUsl Ta30B, KUAKOCTEH U
TBEP/BIX TeJl.

OmnpepeneHve fAaBjieHNs BO3Ayxa B Oa/ijloHe LITpUIIa.

5. OmbITbl, JAeMOHCTPUPYIOLUE 3aBUCUMOCTb [aB/IeHUs BO3JyXa OT ero

00bEMa 1 HarpeBaHUsI WU OXJIaXKeHUsI.

6. TlpoBepka rumoTe3sbl JIMHEMHOM 3aBUCUMOCTH JJTMHBI CTONOWKA KUAKOCTH

B TEPMOMETPUUYECKOU TPyOKe OT TeMIiepaTyphl.
7. HabmomeHnve w3MeHeHWsI BHyTpeHHeW OJHeprMM Teja B pe3yJbTaTe
Teruioniepeaun ¥ pabOThl BHEIIIHUAX CUJI.

8. WccnemoBanue siBjieHUsI TeryiooOMeHa TIpDU CMeIIMBAHUM XOJOJHOU U

ropsiye BOJIbl.

9. OrmpefiesieHWie  KOJIMUECTBA  TEIUVIOThI, [OIYYEHHOTO BOJAOW  MpHU

TeriooOMeHe C HarpeTbIM MeTa/UIMYeCKUM LIUIMH/DPOM.

10. OnipepiesieHre y/ie/IbHOM TETVIOEMKOCTH BellleCTBa.

11. lcciejoBaHue mpoliecca UCIapeHus.

12. OnipepiesieHrie OTHOCUTE/IBHOM BI&KHOCTH BO3/yXa.

13. OnipepiesieHye y/ie/IbHOM TEIUIOTHI IJ1aBJI€HUS JIb/A.

JJIeKTpHUYeCKHe U MarHUTHbIE IBJ/ICHUS.

OnekTpusauysa Tea. [IBa pojja 3/eKTpUYeCKMX 3apsfoB. B3aumogelcTBre
3apsDkeHHbIX Tej. 3akoH KysoHa (3aBUCMMOCTB CWJIBI  B3aUMO/eHCTBUS
3apsUKeHHBIX TeJT OT BeJIMYUHBI 3aPSiZIOB M PACCTOSTHUSL MEXAY Te/laMu).

OsiekTpruueckoe mnosie. Hanpsok@HHOCTH 3/1eKTpUUeCcKoro 1oJis. IIpuHiun
Cyneprno3vLIUU 3JIeKTPUUECKHX TT0J1eM (Ha KaueCTBeHHOM YPOBHe).

Hocurenu snekTpyrueckux 3apsifjOB. DJIeMEHTapHbIM 3JIEKTPUYECKUU 3apsif.
Crtpoenne aroma. IIpoBOAHUKM ¥  AUDJIEKTPUKU. 3aKOH  COXpaHeHHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKU TOK. YC/IOBUSI CYL[eCTBOBAaHUS 3/€KTPUYECKOr0 TOKaA.
VCTOUHMKM TIOCTOSIHHOTO TOKAa. [leWCTBUSI 3JIEKTPUUECKOrO0 TOKa (TersioBoe,
XUMUYECKOe, MarHUTHOE). DJIeKTPUUECKUM TOK B )KUJKOCTSAX U ras3ax.

Onekrpuueckass Uemnb. Cuaa ToKa.  DJIEKTpUYeCKOe  HarpspkKeHue.
CorpoTuB/ieHre MPOBOJHUKA. Y/elbHOe CONpPOTHB/IeHHe BelllecTBa. 3aKOH Oma
A ydactka uenu. IlocienoBatesibHoe U Mapaiie/lbHOe — COeiUHeHuVe
TPOBOJJHUKOB.

PaboTa ¥ MOIIHOCTb 3/IEKTPUUECKOTO TOKa. 3akoH [Dkoysns—/leHia.
OneKkTprUUecKue Lefy U TToTpedbuTen 31eKTpUUeckKon sHepruu B ObiTy. KopoTkoe
3aMbIKaHUe.

[TocTostHHBIe ~ MarHUTBHL.  B3aWMofelrcTBMe  TNOCTOSIHHBIX ~ MAarHWTOB.
MarnuTtHoe nosie. MarHuTHoOe 110/ie 3eMJ/IM U ero 3HaueHue [J1s1 )KU3HU Ha 3emiie.
OmneiT  Opcresa. MarHutHoe T1ione  37IeKTpUYeckKoro Toka. IIpumeneHue
3JIEKTPOMAarHuTOB B TeXHUKe. JleliCTBe MarHUTHOIO IM0JIs1 HA MPOBOJHUK C TOKOM.
OneKTpoJBUraTeslb TOCTOSHHOrO TOKa. Vcronb3oBaHMe >/eKTpo/BUraresier B
TeXHUYECKMX YCTPOMCTBAX Y Ha TPaHCIIOPTe.



OnbiTel Papajies. SABneHre 31eKTpOMarHuTHOM MHAYKUMU. [IpaBuno JleHia.
OJIeKTporeHeparop. Criocobsl TI0/IyYeHus 3JIEKTPUYECKOU SHEepIumu.
D/eKTPOCTaHLIMK Ha BO30OHOB/ISIEMBIX UCTOUHUKAX YHEPTUH.

emoncmpayuu.
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25.

OneKTpU3aLys Terl.

[1Ba popia 3neKTprUYeCcKuX 3apsi[ioB U B3aUMO/eMCTBUE 3apsyKeHHBIX TeJl.
Y CTpONCTBO UM IeliCTBUE 3/IEKTPOCKOIA.

OneKkTpocTaThyecKasi UHAYKLISIL.

3aKOH COXpaHeHHsl 3/1eKTPUUYEeCKUX 3apsi/ioB.

[TpOBOHUKH U AN3/IEKTPUKHU.

MogenvpoBaHue CHAIOBBIX TUHUM 3/1eKTPUUYECKOTO MOJIS.

VI CTOUHMKY TIOCTOSIHHOTO TOKa.

[eiicTBUS 3/1EKTPUYECKOTO TOKA.

. DNeKTPUYECKUM TOK B KUJKOCTH.

. 'a30BbIii pa3psz,.

. VI3MepeHue CUIbl TOKA aMIIeEPMETPOM.

. VI3MepeHue 3/1eKTPUUeCKOr0 HarpsyKeHUs1 BOJIbTMEeTPOM.

. PeocraT 1 marasuH cONpOTUB/IEHUM.

. B3aumopencTBre NOCTOSSHHBIX MarHUTOB.

. MogenupoBaHrie HeBO3MOKHOCTH pa3zie/leHHs I10/IF0COB MarHuTa.
. MogenvpoBaHre MarHUTHBIX T0OJIEN TTOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarnurtHoe noJsie ToKa. J71eKTPOMarHur.

. JJeCTBMe MarHATHOrO MOJISI HAa MPOBOJHUK C TOKOM.

. DNeKTpoABUraTe/ b TOCTOSTHHOTO TOKA.

. lccnepoBanme siBIeHUs 371eKTPOMarHMTHOM MHYKLIUH.

. OnbiTe! Papazes.

. 3aBUCMMOCTb HarpaB/ieHUsI HWHAYKLMOHHOTO TOKAa OT YC/JIOBHM €ro

BO3HMKHOBEHUSA.
BHEKTPOFEHEPBTOP ITOCTOAHHOI'O TOKA.

JlaGopamopHble pabombl U ONbIMbL.

1.

SN A

OnbIThl 10 HAOMIONEHWIO 3/IEKTPU3alMA Tel WHAYKIWeW U TIpH
COTIPUKOCHOBEHUH.

WccnemoBaHre [JeMCTBUS /IEKTPUUECKOTO TI0JiI Ha TIPOBOJHWKH U
JV3/IEKTPUKH.

CO6opka 1 mpoBepKa paboThl 3/1IeKTPUUECKOM 11eTTH MOCTOSTHHOTO TOKa.
li3MepeHHe 1 pery/MpoBaHre CHIIbI TOKA.

3MepeHHe 1 pery/MpoBaHre HalpsoKeHHS.

WccnenoBaHre 3aBUCMMOCTU CHUJIbI TOKAa, WAYIIEro uepe3 pe3ucCTop, OT
COTIPOTUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha Pe3uCcTope.

OTBITHI, JeMOHCTPUPYIOIIIHe 3aBUCHMOCTD 3JIEKTPUYECKOT0
COTIPDOTHBJIEHUS] TIPOBOJHHWKA OT €ro [JIMHBI, TUIOIIQJ{ ITOTIePeYHOro
CeueHUs ¥ MaTepHaia.



8. IlpoBepka mnpaBwia CJIOKEHUS HAMNpSUKeHWA NpU TOC/e0BaTebHOM
COeIMHEHVH [JBYX Pe31CTOPOB.

9. IlpoBepka mnpaBwia [Jig CWIbl TOKa MPU MapasvieJibHOM COeJUHEeHUU
Pe3UCTOpPOB.

10. OripesienieHre pabOTHI 3/IEKTPUUYECKOTO TOKA, UYILET0 uepe3 pe3ucTop.

11. OrnipefiesieHie  MOILIHOCTH  3JIEKTPUYECKOTO TOKa, BbIJEIseMOU Ha
pesucrope.

12. cciefoBaHre 3aBUCMMOCTU CUIbI TOKa, WAYLLEro uepes JIaMIIOUKy, OT
HarpspKeHUs Ha Hew.

13. Onipegennenne KIII HarpeBaTesns.

14. UccnefoBaHre MarHUTHOTO B3aWMO/IEUCTBUS ITOCTOSIHHBIX MarHUTOB.

15. I3yueHMe = MAarHUTHOIO TIO/I1  IIOCTOSHHBIX MAarHUTOB TPU  UX
00beIMHEeHUH U pa3/ie/ieHHH.

16. ViccnepoBaHue [1eMCTBUS 3/IEKTPUYECKOT0 TOKA HA MarHUTHYO CTPEJIKY.

17. ONBITBI, [1eMOHCTPUPYIOLIME 3aBUCUMOCTb CHW/Ibl  B3aUMOZEHCTBUS
KaTyIUKU C TOKOM M MarHdtra OT CW/Ibl TOKA W HarpaB/eHUs] TOKa B
KaTylLKe.

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

19. KoHcTpyrpoBaHue U n3ydeHue paboThbl 3/1eKTPO/IBUTATeIsI.

20. 3amepenue KII/I syekTpojBUraTe/ibHOM yCTaHOBKHU.

21. OmBITEI TIO  WCC/I@JOBAaHUI0 SBJIEHUS 3JIEKTPOMAarHUTHOM WHAYKLUU:
WCC/leJOBaHWe W3MEHEHWW 3HAueHUs] W HarlpaB/eHWs WHIYKLMOHHOIO

TOKa.
9 KV/IACC

MexaHnuyecKkue siBJI€HUS.

Mexanuueckoe [JBwkeHue. MarepuanbHass Touka. (CucreMa OTCYéTa.
OTHOCHTE/ILHOCTh MEXaHWUeCKOro [BWKeHHs. PaBHOMepHOe mNpsMOJIMHEeNHOoe
JABwkKeHne. HepaBHOMepHOe mpsiMoiMHeNHOe ABKeHWe. CpeJHsss U MTHOBEHHast
CKOPOCTH TeJia IIp¥ HepaBHOMEPHOM [IBU)KEHUH.

YckopeHre. PaBHOyCKOpeHHOe mpsMOuHeliHoe fABwkeHre. CB0oOOgHOe
nagienre. OnwIThl ["anues.

PaBHOMepHOe [BW)XeHHe TI0 OKPY)KHOCTH. Ilepuwoj ¥ yacToTa oOpaiiieHus.
JIuHelHas M yrioBasi CKOPOCTH. LleHTpocTpeMuTebHOE YCKOPEHHE.

[TepBeiii 3akoH HeroToHa. Bropoit 3akoH HetoToHa. Tpetuii 3akoH HeroToHa.
[IpyUHLMIT CyTIepIIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH I'yka. Cua TpeHust: Cujia TPEHHUS CKOJIbXXEeHUs, Crjla
TPeHUs TI0KOSI, APYTrre BU/bl TPEHUS.

Cuna TSDKeCTH U 3aKOH BCEMHMPHOTO TSTOTeHUs. Y CKOpeHWe CBOOOJHOTO
nasenus. [IBwkeHue ruiaHeT BOKpyr CosiHua. IlepBasgs KocMmuueckasi CKOpPOCTb.
HeBecoMoCTh U Teperpysku.

PaBHOBecre MarepuasbHOW TOUKU. AOCOMIOTHO TBEpAOe Teso. PaBHOBecue
TBEPJOr0 TeJsla C 3aKPeIyIEHHOM OChbIO BpaleHus. MoMeHT cusibl. LIeHTp TshkecTH.



WmMnynsc Tena. V3meHeHue yuMnysbca. VIMIynbC CUsbl. 3aKOH COXpaHeHUs
UMIyJbca. PeakTuBHOe IBUKeHUe.
MexaHuueckass pabora ¥ MOIIHOCTb. PaboTa Cum TsKecTd, YIIPYroCTH,

TPeHMUsI.

CBs13b SHEPIUr U pa6OTI:»I. HOTEHI_[I/IaJ'ILHaH JHeprusd Tejid, IOAHATOrO Ha/,

TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHAast SHePTrUsi CXKaToM NMpYy>KUHbL. KuHeTHueckas
SHeprus. TeopeMa O KMHETMUECKOM SHEPruMU. 3aKOH COXPaHEHWs MeXaHUUeCKOU
SHeprum.

emoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HabOmoneHre MeXaHUUeCKOIo ABM)KEHHST Tela OTHOCUTETbHO Pa3HbBIX TeJl
OTCUYéTa.

CpaBHeHMe TIyTeld W TPaeKTOPUM [ABW)KEHUsST OJHOTO W TOTO JKe Tesia
OTHOCUTEJ/IbHO Pa3HbIX TeJ OTCUETa.

V3MepeHMe CKOPOCTHU M YCKOPEHMS MPSIMOIMHEMHOTO JBU)KEHUS.
WccnegoBaHue TIpU3HAKOB PaBHOYCKOPEHHOTO ABUYKEHUS.

HabroieHre IBY)KEHUS TeJla TI0 OKPY>KHOCTH.

HabmoieHrie MexaHUUeCKUX SIBJIEHUM, TIPOUCXOIAIIMX B CUCTEMe OTCUETa
«Tenexxka» T1TIpy €€ paBHOMEPHOM U YCKOPEHHOM  [IBW)KEHWUU
OTHOCHTE/TbHO KabrHeTa (GU3UKHU.

3aBUMCHMOCTb YCKODEHHUS Tejla OT MacChl Tejla U JEMCTBYIOIEN Ha Hero
CUJIBIL.

HabGmomeHre paBeHCTBa CHUJT TIPH B3aUMOJEHCTBUHN Tel.

V3meHeHue Beca Tejia MPU YCKOPEHHOM JIBUXKEHUU.

[Tepenaua umIty/ibCa MpU B3aMO/IEMCTBUU Tel.

[TpeoOpa3oBaHusl SHEPTUU TIPH B3aMMO/IeHiICTBUH TeJl.

CoxpaHeHure UMITy/IbCa MPU HEYTIPYTOM B3aUMO/IEUCTBUM.

CoxpaHeHue UMITy/TbCa TIPU aOCOTIOTHO YIIPYTOM B3aUMO/eHCTBHUU.
HabsmoieHrie peakKTUBHOTO JIBVKEHUSI.

CoxpaHeHUe MeXaHUUYeCKOH SHepryuy Ipy CBOOOHOM I1a/|eHHUH.
CoxpaHeHre MeXaHU4eCKOM SHepruu TNpu ABWKEHUU TeJla Mo/l elCTBueM
TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyrpoBaHHe TpakTa JJisi pa3roHa U JajbHEMIIero paBHOMEDPHOTO
JIBIDKEHUSI 1IIapuKa WIN TeJIe)KKHU.

OmpesiesieHrie cpefHel CKOPOCTH CKOJIbKeHHUsI OpycKa WA ABMDKEHHS
IIIapyKa 10 HaKJIOHHOM TVIOCKOCTH.

OrmpesiesieHrie  YCKOPeHHWsI Tefla TPU PaBHOYCKOPEHHOM [IB)KEHUU T10
HaAKJ/IOHHOM IIJIOCKOCTH.

VccnenoBaHye 3aBUCUMOCTM IyTH OT BpeMeHU MPU PaBHOYCKOPEHHOM
IBIDKeHUH 0e3 HauabHOM CKOPOCTH.

[TpoBepKa THUIOTe3bl: €C/AW TIPU PABHOYCKOPEHHOM JBWXKeHWU 0Oe3
Haya/JbHOM CKOPDOCTU IyTH OTHOCATCS KaK psifi HEUETHbIX uuces, TO
COOTBETCTBYIOILLIMiE TIPOMEXXYTKU BPeMeHU OJJMHAKOBHI.



6. WccnemoBaHve 3aBUCMMOCTH  CUJIbI  TPEHUSI CKOJIbB)KEHUSI OT  CUJIbI
HOPMAaJIbHOTO []aBJIeHUSI.
Ornpegenenuve Ko3PduiieHTa TPeHUsT CKOJIb)KEeHUS.
OrnipepesieHre KECTKOCTU MIPY>KUHBI.

9. OmpeneneHrie paboTbl CU/IBI TPEHHUSI TIPY PaBHOMEPHOM /IBW)KEHUH Tejia
T10 TOPU30HTA/IbHOW MOBEPXHOCTH.

10. Onipegesienrie  pabOThl CUBI  YMIPYTOCTA TP TIOJBEME Tpy3a C
WCTI0/Th30BaHHEM HETOBMXKHOTO U TIOJBMXXHOTO OJIOKOB.

11. I3ydyeHue 3aKOHa COXpaHEeHUs] SHEPTUM.

MexaHuuecKue Kojie0aHus U BOJTHBI.

KonebaTensHoe aBkeHre. OCHOBHbIE XapaKTePUCTUKU KoJiebaHUM: TTepuo/,
4yacToTa, aMIVIMTyZa. MaTtemMaTUueCKU YU NPY>KWHHBIA MasATHUKU. [IpeBpaiieHue
SHepPruu Mpu KojiebarebHOM JBM>KEHUU.

3aryxarome  KosebaHusA.  BbeiHyKzAeHHble — Komebanus.  Pe3oHaHC.
MexaHnuueckue BoOfHbBL. CBOMCTBAa MeXaHWYeCKUX BOJH. [IposonbHble U
rorepeyHbie BOJIHBL. [IMHA BOMHBI W CKOPOCTh €€ pacrpoCTpaHeHUs.
MexaHuuecKue BOJTHbI B TBEPAOM TeJsle, CEMICMUYeCKUe BOJTHBI.

3ByK. ['pOMKOCTh 3ByKa M BbicOTa TOHa. OTpakeHue 3BykKa. VH(pa3ByK u
y/IbTPa3ByK.

emoncmpayuu.

1. Habmrogenve kosiebaHWl Tes TIO[ [J€HCTBUEM CHWIbI TSDKECTH U CUJIBI
YIIPYTOCTH.

HabGmoneHne KosiebaHuii Tpy3a Ha HUTH M Ha TPY>KUHE.
HabGsmoieHre BeIHYXIEeHHBIX KOsie0aHWi 1 pe30HaHca.
PacripocTpaHeHue NMPO/0J/IbHBIX Y TIONEePeUYHbIX BOJIH (Ha MOZe/N).
HabJttojeHre 3aBUCMMOCTH BBICOTBI 3BYKa OT UaCTOTHI.
AKyCTAYEeCKH pe30HaHC.

JIaGopamoprle padombi u onbIMbL.

1. OmpegeneHve 4YacTOThI W Tepuoja KojebaHWi MaTeMaTHyecKoro
MasiTHHKA.

2. OrmipesiesieHNe YaCTOThI U Tiepro/ia KojebaHui IPy>KMHHOTO MasiTHUKaA.
WcciegoBaHue 3aBUCUMOCTH TIepro/a KoJjiebaHui TI0/[BeIlIeHHOTO K HUTH
rpy3a OT [IJIUHbI HUTH.

4. VlccnemoBaHue 3aBUCUMOCTH TiepUofia KosiebaHW MPY>KUHHOTO MasiTHUKA
OT MaccChl rpy3sa.

5. IlpoBepka He3aBUCHMOCTU Tiepuofia KosjebaHuii rpysa, MOJBeIIeHHOTO K
HUTH, OT MaccChl Ipy3a.

6. OMbITbI, [IeMOHCTPUDYIOIIME  3aBUCUMOCTb Tepuojia  KojaebaHUi
TPY>KMHHOTO MasiTHUKA OT MacCChl Ipy3a M KECTKOCTU MPY>KUHBI.

7. VI3MepeHHe yCKOpeHUst CBOOOHOTO TaZIeHHsl.

JJ/IeKTPOMarHUTHOeE 110/1e ¥ 3/IeKTPOMarHUTHbIE BOJIHBIL.

oA LN



ONeKTPOMarHuTHOe  mojie.  JJeKTpOMarHuTHele  BoyiHbl.  CBOMCTBa
3/IEKTPOMAarHuTHbIX BOJIH. IllKana 3/1eKTpOMarHUTHBIX BOJIH. VIcroJsib30BaHue
3/1eKTPOMarHUTHBIX BOJIH [IjIs COTOBOM CBSI3H.

DneKTpoMarHuTHasi npupoja ceeta. CKOpoOCTb cBeTa. BO/HOBBIE CBOWMCTBa
cBeTa.

emoncmpayuu.

1. CBONCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTa.

JlaGopamopHble pabombl U ONbIMbL.

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

TenedoHa.
CgBeToOBBI€ AAB/ICHUS.

JlyueBass ~ Mogen»  cBeta.  McTouHuvkd ~ cBeta.  lIpsiMosMHerHOe
pacnpoctpaHeHue cBeta. 3atMeHuss CosHua U JIyHbl. OTpaxkeHue cBeta. I1yockoe
3epKasio. 3aKOH OTpakeHus CBeTa.

IIpenomnenne cBerta. 3akoH IipesiomyieHUs1 cBeTa. IlosiHOe BHyTpeHHee
oTpakeHuWe cBeTa. Vcrionb30BaHUe TIOJTHOTO BHYTPEHHEr0 OTPakKeHUsi B
ONTHUYECKHUX CBETOBOJAX.

Jlunza. Xop syuert B juH3e. OnTuyeckas cucteMa ¢oToarnapara,
MUKpPOCKONa M Tejieckoria. ['71a3 Kak oOrnrthueckass cucrtema. biv3opykocTs u
JlaTbHO30PKOCTb.

Pasnokenue Oenoro cBeta B crieKTp. Ombithl HetoToHa. CrokeHue
CIeKTPa/IbHBIX 1[BeTOB. /lrcnepcus ceera.

demoucmpayuu.

1. TlpsmMosMHelHOe pacnpoCTpaHeHue CBeTa.

OTpakeHue cBerTa.

[MTosryuenure n3o00pa’keHH B TUIOCKOM, BOTHYTOM U BBHITTYK/IOM 3€pKaJiax.

[IpesniomneHnue ceera.

OnTrueckuii CBeTOBO,

Xop nyueit B cobupartoliieit JiMH3e.

Xopg nyuel B pacCenBaroLLlen JIMH3e.

[TosyueHue n3o00pa’keHU C TTOMOILBIO JTUH3.

[TpunLMn AelictBus ¢oToarapaTa, MUKpOCKOIA U TeJleCKOorIa.

10. Mopeb ryiasa.

11. PasnoyxeHue 6esnoro cBeta B CIEKTP.

12. [TonyueHue 6es10ro cBeTa MPU C/IOKEHUM CBeTa pa3HbIX I[BETOB.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHve 3aBUCUMOCTH yrjla OTPakKeHUs CBETOBOrO Jiyya OT yrJja
rajieHusl.

2. V3yuyeHue xapaKTepUCTUK M300pa’keHHsI TIpeMeTa B TVIOCKOM 3epKaJie.
WccnepoBaHre 3aBUCMMOCTH yTJia TPeJIOMJ/IEHUsI CBETOBOIO Jiyya OT yrJja
TaJieHys Ha TPaHuULle «BO3JyX—CTeKIIO».

4. TlonmyueHue n300pakeHU C TIOMOIIbIO COOMpArOII[el JIMH3bI.
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5. OnpegeneHvie GOKYCHOTO paCCTOSTHUSI U ONITUUECKOW CUJIbI COOMparoIrei
JIVH3BI.
OTBITHI 11O pa3/Io’KeHHI0 OeIoro CBeTa B CITEKTP.
7. OMBITHI TI0 BOCIIPUSITHIO 1[BeTa IPEeAMETOB TPH WX HaOMIOfeHUH uepe3
LIBETOBbIE (PU/IBTPBL.
KBaHTOBBIEe sIB/ICHUS.

Omneitel Pe3epdopga v miaHetapHasi MoZiesib atoma. Mogens atoma bopa.
VcniyckaHue v TOrJionjeHre cBeta aToMmoM. KBaHThI. JIMHelUaTbie CrIeKTphI.

PagnoakTBHOCTh. Anb(da, OeTa- 1 ramMma-u3nyueHusi. CTpoeHHe aTOMHOTO
aapa. HyknoHHasgs wogenb atomMHoro szapa. HM3otonbl. PaguoakTuBHBIE
ripeBpatenus. [lepuo nonypacnazsa aTOMHBIX 7€p.

AnepHble peakyuu. 3aKOHBI COXPAaHEHHs 3apsifOBOTO0 M MacCOBOTO YMCel.
OHeprus CBsi3UM aTOMHBIX sAaep. CBs3b MacChl U SHepruu. Peakiuu cuHTe3a U
nenenus sgep. Mcrounuku sHeprun CosHLa U 3BE3 /.

fAnepHasi SHepreTvka. [lelCTBUSI DPaJMOAKTHMBHBIX W3/IyUeHUM Ha >KUBBIE
OpraHu3MBbl.

Jemoncmpayuu.

CnekTpbl U3/1y4YeHus U MOTJIOLL[eHUS.

CnekTpsbl pa3/IMYHbIX ra30B.

CnexTp Bomopoja.

HabutojeHre TpeKOB B Kamepe BusibcoHa.

PaboTa cuéTuyrika MOHHU3UPYIOIIUX U3TyUeHU.

Perucrpanys u3ayuyeHust IPUPOJHBIX MUHEPAIOB U POLYKTOB.
ﬂaﬁopamopuble pabéombl u onbIMbL.

1. HabmrogeHue CII/IOMIHBIX U TMHENUaThIX CIIEKTPOB U3TyUYeHUs.

2. WccnepoBaHve TPeKOB: M3MEpPEHUE SHEPrhM YaCTULbl 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. V3mepeHue pafiIMOAaKTUBHOTO (hOHa.

IToBTOPHUTE/THEHO-000011]AI0IHUIT MOAY/Tb.

[ToBTOpUTETHEHO-060011]AIOIIMI MOAY/Ib TIpeJHA3HAUeH [IjIsi CUCTeMaTH3al[uu
U 0o0o0mieHWss TpeAMETHOTO  COZep)KaHWsi U OMbITa  /IeTeTbHOCTH,
TIPUOOPeTEHHOTO TIPU U3yUeHHH BCero Kypca (GM3MKH, a TakxKe /Jisi TIOATOTOBKHU K
OCHOBHOMY TOCYy/lapCTBEHHOMY 3K3aMeHy Ti0 (u3uke g 00ydaromumxcs,
BLIOpPABIIINX 3TOT yUeOHBIM MpeaMeT.

[Ipy U3yuyeHUM JaHHOTO MOJAYJ/ISI PeaIM3yIOTCA U CUCTEMATUIUDPYIOTCS BU/IbI
JiesiTeNTbHOCTU, Ha OCHOBe KOTOPBIX 0bOecrieurBaeTcCsl AOCTHKeHHe TIpeMeTHBIX U
MeTarnpeAMeTHBIX  IUIAHUPYEeMbIX  pe3yJbTaToB  00yueHuWs, (HOpMUPYeTCs
eCTeCTBeHHOHayyHasi FPaMOTHOCTb: OCBOEHHEe Hay4HbIX MeTOJO0B UCC/ie[0BaHUS
SIBJIEHUN TIPUPO/IbI Y TeXHWKH, OBJIaJieHHe YMEHUsMU OOBSICHATH (U3UUecKre
SBJIEHUs,, TIPUMEHSIl TI0JlyYyeHHble 3HaHUs, pellaTh 3aZayd, B TOM 4uCJIe
KaueCTBEHHbIE U SKCIIepUMeHTaJIbHbIe.

oA LN R



[TpUHLMTTHAIBHO [IesSTeTbHOCTHBIA XapaKTep [JaHHOTO pa3ziesia pearu3yeTcs
3a CUéT TOro, 4YTo OOydYaroIvecss BBLINOJHAIOT 3a/laHHs, B KOTOPBIX WM
TIpe/ijiaraeTcst:

Ha OCHOBe TIOJIyUeHHBIX 3HAaHWM pacro3HaBaTb W HAay4yHO OOBSICHATH
bu3nueckre IBJIeHUS B OKPY’Kalollell MpHUpo/ie U MOBCeAHEBHOMN >XKU3HMY;

WCTI0/Th30BaTh Hay4YHbIe METO/IbI UCC/IeJOBaHUsS (DU3NUeCKUX SIBIEHHM, B TOM
qucsie /7151 IPOBEPKU TUTIOTe3 U TO/TyUYeHHsT TeOPeTUUeCKUX BBIBO/IOB;

0OBSICHATh Hay4Hble OCHOBBI HanOo/iee BaXKHBIX JOCTH)KEHUM COBPEMEHHBIX
TEXHOJIOTWM, HalpyuMep, TTPAaKTUYeCKOT0 MCIO/Ib30BaHUSI PA3/IMUYHBIX UCTOYHHUKOB
SHEPTrUU Ha OCHOBe 3aKOHA MpeBpAIlleHUss U COXPaHeHHs] BCeX W3BECTHBIX BH/IOB
SHEPTHUH.

Kaxzgasi ©3 TeM [aHHOTO MOJYJisi BK/IOUaeT 3KCIIePUMEHTa/bHOe
ucciefioBaHre 00oOIIaroIiero xapakrepa. Mozy/b 3aBeplliaeTcs MPOBe/eHHeM
JTMarHOCTUYECKOHN 1 O1IeHOUHOM paboThl 3a KypC OCHOBHOTO 0011jero 06pa3oBaHUs.



INTAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUWSA IIPOI'PAMMBI 11O
OU3NKE HA YPOBHE OCHOBHOI'O OB EI'O OBPA3OBAHMA

N3yueHrie ¢hU3MKM Ha ypOBHE OCHOBHOTO 00IIjero oOpa30BaHUsI HAIlPaB/IeHO

Ha ZIOCTM>KeHUe JIMYHOCTHBIX, MeTarpeIMeTHBIX U MpeAMeTHbIX 00pa3oBaTebHbIX

pe3yJbTaToB.

B pesysibTaTe M3ydeHus PU3MKA Ha ypOBHE OCHOBHOTO 0011iero oO6pa3oBaHuUs

y obyuatorierocsi 6yayT copMUpOBaHbl CaeyIOIe JTUYHOCTHbIe pe3y/bTaThl B

4yacTu:

e 1) IaTpUOTHUECKOT0 BOCTIMTAHMS:

e - MPOSIBJIEHVE WHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUEKO POCCUHCKOU
(br3rueCcKoi HayKu;

e - LIeHHOCTHOE OTHOIlIeHUe K JOCTHKeHUSIM POCCUMCKUX YUEHBIX-(HU3UKOB;

e 2) rpPaX/JaHCKOI0 U [yXOBHO-HPABCTBEHHOr0 BOCTIUTAHUA:

e - TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CyXleHnr 00I1[eCTBeHHO 3HAUMMBIX U
TUUECKUX MPo0sieM, CBA3aHHBIX C TIPAKTUUECKHUM TIPUMeHeHHeM [OCTKeHUH
busuKy;

e - OCO3HaHHWE BAKHOCTHM MOPAJIbLHO-3TUUECKUX TPUHLMUIIOB B [I€ATeTbHOCTU
YU€HOI0;

e 3) 3CTeTUYeCcKOro BOCIIUTAHUA:

e - BOCIIpUSATHE 3CTETUUECKUX KauecTB (M3UUECKOM HayKu: e€é TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHWUUYHOCTH;

e 4) IeHHOCTH HAyYHOr'0 NT0O3HAHMS:

e - OCO3HAaHWEe LIEHHOCTU (PU3NYeCKOW HayKd KaK MOILHOTO MWHCTPyMeHTa
MO3HaHUSI MUPA, OCHOBBI PAa3BUTHUSI TEXHOJIOTMM, Ba)KHEUILIEU COCTaBJISIFOLLEN
KYJIbTYpBI;

e - pa3BUTHE HAyyHOU JIOOO3HATE/NBLHOCTH, WHTepeca K WCC/el0BaTebCKON
JlesiTeNTbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbSA M  3MOIL[MOHA/ILHOIO
O/1aromostyumsi:

e - O0CO3HaHWe IjeHHOCTHM Oe3omacHoro obpa3a >XU3HU B COBpEMEHHOM
TeXHOJIOTUUeCKOM MHUpe, Ba)KHOCTHM TMpaBW/a 0e30MacHOro TmMoBeJeHUs Ha
TPAHCTIOPTe, Ha JOpOrax, C 37eKTPUUYeCKUM W TeTUIOBbIM 000py/JOBaHUEM B
JIOMALLIHUX yC/IOBUSIX;

e - c(OpMUPOBAaHHOCTb HaBblKa pedieKCUM, TpU3HaHWEe CBOEro IpaBa Ha
OIIMOKY U TAaKOTO >Ke TpaBa y JPyroro uejioBekKa;

e 6) TPYyAOBOr0 BOCIIUTAHUSA:

e - AKTMBHOE YyuaCTHMe B pelleHWM MNpaKTUYeCKuX 3a7ad (B paMKaxX CeMbH,
oOpa3oBaTeNbHOW  OpraHM3alluM, TOpOZa, Kpas) TeXHOJIOTHYeCKOu U
coLMasibHON HarpaB/ieHHOCTH, TpeOylolMX B TOM uucie U (U3AYECKUX
3HAHUY;

e - MHTepec K MPaKTUUeCKOMY M3yUYeHUI0 MpoQeccHii, CBA3aHHbIX C (PU3UKO;

e 7) 3K0/I0rUYeCKOro BOCIIUTAHUA:



e - OpMeHTalusi Ha NpUMeHeHWe (PU3NUYeCKUX 3HAaHWM [/l pelleHds 3akaud B
obnactu OKpy)Karolleil cpefpl, TJIAHUPOBAaHUS TIOCTYNKOB M OLIEHKM UX
BO3MOJKHBIX MMOC/IeICTBUM [/1s1 OKPY Karoller Cpe/ibl;

e - OCO3HaHHWe TJI00a/bHOTO XapaKTepa JKOJIOTUYeCKUX TpobsieM U TyTeld UX

peleHus;

e 8) apganTanuu K M3MEHSIIOIIUMCH YC/JOBHSM COLUA/TBbHOM U TMPHUPOJHOU
cpeabl:

e - MOTpPeOHOCTb BO B3aWMOJENMCTBUM TPH BBHITIOJHEHUM WCC/IeJOBAHUNA W
MPOEKTOB (DU3MUYEeCKOW HarpaBAe€HHOCTU, OTKPBITOCTb OMbITY W 3HAHUSIM
APYTHX;

e - TIOBBILIEHWE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 TMpPaKTUYECKYIO
JlesITe/IbHOCTh;

e - 1noTpebHOCTh B (POPMUPOBAHMYU HOBBIX 3HAHWH, B TOM urc/e GOopMyJ/IMpOBaTh
WJieu, TIOHSTHSI, TUTIOTe3bl 0 GU3NUECKUX 00beKTaxX U SIBIEeHUSIX;

e - OCO3HaHUe ZeULIMTOB COOCTBEHHBIX 3HAHUM W KOMITETEHTHOCTEeH B 00J/1acTH
(pr3UKY;

e - IUIAHUPOBAHWE CBOETO pa3BUTUSI B MPUOOpeTeHUH HOBLIX (U3NYECKUX
3HAHUY;

e - CTpemJieHHe aHaIU3UPOBaTh U BISIB/SATH B3aUMOCBSI3U MPUPO/IbI, 00I1leCcTBa 1
5KOHOMUKH, B TOM YMCJIe C UCTOIb30BaHUEM (PU3MUECKUX 3HaHWM;

* - OLEHKa CBOMX /JeWCTBUM C YYE€TOM BJIMSIHUSI Ha OKPY’KaroLyH Cpepy,
BO3MOJKHBIX I7100a/IbHbIX TIOC/Ie/JCTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDI

B pe3synbraTe OCBOEHHMs MpOrpamMMbl MO (HU3MKe Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBaHus y obyuatoiierocsi 0yayT chopMHUpoOBaHbl MeTanpeMeTHbIe
pe3y/IbTaThl, BK/IFOUAIOII[1e [T03HaBaTe/IbHble YHUBEPCabHbIe yueOHbIe [1eHCTBYS,
KOMMYHUKaTUBHbIE  YHUBepCalbHble  yuyeOHble  JeWCTBUS,  pery/sTUBHbIE
yYHUBepCaJibHble yueOHbIe 1eHCTBUS.

ITo3HaBaTe/IbHbIE YHUBePCa/IbHbIe yUeOHbIe el CTBHSs

Ba3oBble loruyecKue AeiCTBHs:

e BBIB/ISATL U XapaKTepU30BaTb CYI[eCTBEeHHbIe TIPHU3HAKU OOBEKTOB
(sIBJIEHUI);

e yCTaHAB/IMBATbH CYI[eCTBEHHBINA MPU3HAK K1acCH(UKALIMU, OCHOBAHUS ISt
0000111eHYsT ¥ CpaBHEHUS;

 BBIIBJISATH 3aKOHOMEPHOCTH U TTPOTUBOPEUHS B PACCMAaTPUBAEMBIX (haKTax,
JAHHBIX W HAO/IIOIeHUSIX, OTHOCSIIUXCSA K (PU3UUECKHUM SIBJIEHUSIM;

e BBIAB/ISAT MPHUUMHHO-C/IEZICTBEHHbIE CBSI3H TIPU W3YUeHUU (HU3AUECKUX
SIBJIEHUI W TIPOLIECCOB, /le/laTh BBIBO/IBI C UCITO/Ib30BAaHUEM JIeIYKTHBHBIX



Y WHAYKTUBHBIX YMO3aK/IFOUeHUH, BbIIBUTaTh TUMOTE3bl O B3aUMOCBSI3SIX
(hU3MUeCKUX BeIUUH;

CaMOCTOSITEJILHO BBIOMpaTh CrIOCO0 pellleHUs yueOHOM (U3NUeCKOM
3a7laum (CpaBHEHWe HeCKOJIbKUX BapUaHTOB pellleHusi, BbIOOp Hauboiee
MOJXO/SAIIero C yuéTOM CaMOCTOSITeIbHO Bbl/le/IeHHbIX KPUTEPUEB).

Ba3oBble HCC/Iei0BaTe/IbCKHE IeHCTBHS:

WCI0J/1b30BaTh BOMPOCHI KaK UCC/IeZioBaTe/IbCKUii MHCTPYMEHT TT03HAHUS;
TIPOBO/IUTD 110 CAMOCTOSITETbHO COCTAB/IEHHOMY IIJIaHY OITBIT, HeC/IOXKHBIN
bu3nueckuii SKCTieprMeHT, HeOoJbIlloe UCC/efioBaHre  (HU3UUECKOTO
sSIBJIEHUS;

OlleHMBaTb HAa TIPUMEHHUMOCTb U  JIOCTOBEPHOCTh HWHGOpMALHIO,
TI0JyUeHHYI0 B X0/le UCC/Ie/JOBaHUS UK SKCTIepUMeHTa;

CaMOCTOATe/TbHO (opMyIUpOBaTh 000011[eHHs ¥ BBIBO/IbI 10 pe3yJibTaTaM
NpoBeJEHHOr0 Hab/II0/IeHus, OTIbITa, UCC/Ie[J0BAHNSI;

TIPOTHO3MPOBAaTh  BO3MOXKHOe  Jla/ibHelillee  pa3BUTHe  (DUNUECKUX
TIPOL[ECCOB, a TaKKe BBIIBUraTh MPe/TIO/I0KeHHsI 00 UX pa3BUTUN B HOBBIX
yCJIOBUSIX U KOHTEKCTax.

Pabora c undopmanmeit:

TIPUMEHSTb pa3/IMUHble MeTO/bl, MHCTPYMEHTHI U 3arpOChl TIPU TTOMCKEe U
orbope WHGOpPMAIMK WX [AaHHBIX C YUETOM TMpEeAJIOKeHHOM yueOHOM
dbu3rueckoi 3azaum;

aHa/IM3UPOBaTh, CUCTEMATU3UPOBAaTh U MHTEPIPETHPOBAThL MH(MOPMAIHIO
Pa3IMUHBIX BHUOB 1 (DOpM ITIpe/[CTaB/IeHNSI;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTHMAa/lbHYIO (OpPMY  TMpeCcTaB/IeHUs
vHbOpMal[Md W WIIOCTPUPOBATh pelllaeMble 3aJjaud  HeCJI0KHBIMU
cXeMaMH, arpaMMaMy, HHOM TpadyKoi U X KOMOWHALIASMU.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe JeiCTBHUSA:

B Xxojle 00CyXaeHHs1 yueOHOrO Marepuana, pe3y/bTaTOB J1ab0paTOPHBIX
paboT 1 MPOEeKTOB 3a/laBaTh BOMPOCHI TI0 CYILIeCTBY 00CYK/jaeMoi TeMbl U
BbICKa3bIBaTh W/leH, HalleJieHHble Ha pelleHHe 3a/laud U MOoAJep>KaHue
O/1aroykenaTeIbHOCTH OOIIeHNS;

COTIOCTaBJ/IATb CBOM CYXKJEHUS] C CYXXAEeHUsSMU [PYIMX y4aCTHUKOB
Auasora, 00Hapy>KUBaTh pas3uure U CXOZACTBO MO3ULM;

BbIP@KaTh CBOO TOUKY 3PEHMS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
ny6/IMYHO NpeJCTaB/sATh Pe3y/bTaThl BBIIIOHEHHOTO (PU3NUECKOro OIbITa
(9KCriepyuMeHTa, UCCeJoBaHusl, POeKTa);

MOHMMAaTb W MCIOJb30BaTh  [peUMYylecTBa  KOMaHJHOW U
WH/IVBUAYalbHOM paboThl TIpU pelleHWH KOHKpPeTHOW (hu3nueckoi
nipobieMsr;

MIPUHMMATh LieJId COBMECTHOM [lesiTe/IbHOCTH, OPraHU30BbIBaTh [1eHCTBUS
Mo eé JOCTWKEHWIO: pacripefieiaiTb poJid, 00CyX[aTb TpOLIecChl U
pe3yJibTaThl COBMECTHO# paboThl, 060011]aTh MHEHHS] HECKOTBKUX JIFO/IeH;



BBITIO/THSTH CBOIO YacTh PabOTHI, JOCTUrasi KaueCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HalpaB/IeHHI0 W KOODAWHUPYSI CBOW [JEWCTBUS C [IPYTUMH
yjleHaMy KOMaH/Ibl;

OLIeHMBaTh KaueCTBO CBOET0 BK/a/a B OOLWI TPOAYKT TIO0 KPUTEPHSIM,
CaMOCTOSTE/IbHO C()OPMY/TMPOBAHHBIM yUaCTHUKAaMH B3aUMO/|€HCTBUS.

Pery/isaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe el CTBUA

Camoopranusanus:

BBISIB/ISITH TIPOOJIEMBI B >KU3HEHHBIX M Y4eOHBIX CHUTYyalUsiX, TPeOyrommx
IJ1s1 peliieHyst (rU3UuecKUx 3HaHUM;

OPHMEHTUPOBATbCSI B  PA3/IMUHBIX TOAXOAAX TPUHATUS  pelleHui
(MHOUBUAYya/bHOE, TPUHATHE pEIIeHUs B TPYIIe, MPUHSATHE pPelleHui
TPYIIIION);

CaMOCTOSITeJILHO COCTaBJISITh a/ITOPUTM pellieHUsT PU3NUecKou 3a1auu U
TlaHa WCC/IeZIOBaHUSI C YUYETOM MMEIOL[UXCS PeCypcoB U COOCTBEHHBIX
BO3MOJKHOCTeH, apryMeHTUPOBATh TIpe/jjlaraeMble BAPUAHTHI PelleHNi;
Jeath BbIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CaMOKOHTPO/1b, SMOIMOHA/IbHbIA UHTE/I/IeKT:

[laBaTh aZIeKBaTHYIO OL[€HKY CUTYalL|UM U TpeJJiaraTh IJlaH eé U3MeHeHUs;
OOBSICHITH ~ TIPUYWHBI  JOCTIKEHWS  (HeJOCTIKeHWs) pe3y/bTaToB
JesiTe/IbHOCTH, [IaBaTh OL[eHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTb KODPEKTUBBI B ZIeSITE/IbHOCTb (B TOM UYKC/ie B XOJ, BbITIOJIHEHUS
¢u3nueckoro UMCCAeOBaHWS WM TIPOEKTa) Ha OCHOBE  HOBBIX
00CTOATeNBCTB, W3MEHUBIIMXCS CUTYyalluid, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILWX TPYAHOCTEW;

OLIeHMBATh COOTBETCTBHE pe3yJ/ibTaTa LieJId U YCI0BUSIM;

CTaBUTh Cebsi Ha MeCTO JIPyroro uejoBeKa B XOfie CIOpa WM AUCKYCCUU
Ha Hay4YHYI0 TeMY, IOHUMAaTh MOTUBbI, HAMEPEHHs U JIOTUKY APYroro;
TIpU3HaBaTh CBOE MPaBO Ha OILIHMOKY MpH pellleHruH hrU3NuecKux 3ajad Wid
B YTBEPJK/|€HUSX Ha HayUHbIe TeMbI U TaKOe Ke MPaBo JpYroro.

INPEJIMETHBIE PE3YJ/IbTATBI

K koHIly 06yueHust B 7 KJ1acce rpeZiMeTHbIe pe3y/ibTaThbl Ha 6a30BOM ypOBHe
JOJDKHBI OTpa)kKaTh C(hOPMHUPOBAHHOCTh Y 00YUarOLUXCS YMEHU:

HUCIIOJ/IB30BAThH TIOHATHUA: d)HBI/II-IECKI/Ie " XUMHuyeckue sABJI€HUS,
Hab/ozieHne, 3KCIepUMeHT, MoOjie/ib, TUIOoTe3a, eAUHMIIbI (hHU3UUYeCKUX
Be/IMUMH, aTOM, MOJIEKysa, arperaTHble COCTOSIHUS BelllecTBa (TBEp/oe,
KMIKOe, Tra3000pa3HOe), MexXaHWUeckoe [BWKeHHe (PaBHOMEPHOE,
HepaBHOMEPHOe, TMpPSIMOIMHEHHOE), TpPaeKTOpHs, PaBHOZAEHCTBYOIAs
cuna,  gedopmarms  (ympyras, — IJlacTUYecKas)),  HEBECOMOCTb,
COOOII[ArOIIeCs] COCY/IbI;



pasiuaTh sBreHus (qudQysus, TerioBoe [BW)KeHHEe YaCTHI] BellecTBa,
paBHOMEpHOe  [BIWJ)KeHWe, HepaBHOMEPDHOe  [IBW)KeHue, HWHeplus,
B3aMMO/IEICTBUE TeJl, paBHOBeCHe TBEDJBIX TeJ C 3aKPEeIJIEHHOW OChIO
BpallleHus], Tepefada [AaBjeHusi TBEPABIMU TelaMH, >XUAKOCTAMU U
rasamy, arMoc(epHOe [iaBjieHue, T[UlaBaHWe TeJs, IIpeBpalleHus
MeXaHUUeCKOM SHepruu) Mo OMUCAHUI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOe (hH3hUecKoe sIB/IeHUE;
pacrio3HaBaTb TMpOsIB/ieHWe U3y4YeHHbIX (PU3MUECKHUX SsBJeHUM B
OKpy)KarollleM Mupe, B TOM uuc/iae ¢u3nueckue siBeHUs] B TIPUPOJE:
TIpUMeEpbI IBMXKEHUsI C Pa3/MYHbIMU CKODOCTSIMM B JKMBOW M HEXHUBOU
TIpUpoJie, [AeUCTBUE CU/bl TPEHUsT B TIPUPOZE M TEeXHUKe, BJIMsSHUE
aTMoc(hepHOro JaBjeHus] Ha >KUBOW OpraHW3M, TlaBaHue phI0, pbluaru B
Tesle yesi0BeKa, MPH 3TOM MepeBO/IUTh TIPAKTUUECKYIO 3a7jauy B yueOHYIO,
BbIJIe/ISITh CYI|eCTBeHHbIe CBOMCTBA (MPH3HAKU) (PU3NUECKUX SIBJIEHUM;
OMNUCHIBaTh U3yUYeHHbIe CBOMCTBA TeJ U (pU3NUeCKHe SIBJIeHUs, UCIOJIb3Ysl
bu3nuecke BeMMUMHBI (Macca, 00BEM, TUIOTHOCTH BeI|eCTBa, BpeMs,
MyTh, CKOPOCTb, CPeJHSISi CKOPOCTb, CHJ/ia YIIPYTrOCTH, CUIA TSDKECTH, BeC
Tera, CWIa TpeHus, [JaBjieHWe (TBEPAOro Tesla, JKUIAKOCTH, Trasa),
BBITA/IKUBAIOIIIAsl CHjla, MeXaHWJecKass paboTa, MOII[HOCTb, TIIEUO CHUJIBI,
MOMEHT CHU/bl, KO3(h®dULIMEHT T[OJe3HOr0 [JeNCTBUS MeXaHH3MOB,
KUHeTUuUecKasi U TIOTeHLMa/lbHasi SHeprusi), Mpy OIMWCAHUU TIPaBUIBHO
TPAaKTOBaThb  (PU3UUYECKUX  CMBICJI  MCMOJb3YyeMbIX  BeIWUYMH, UX
0o003HaueHHs1 ¥ eJUHUIIbI (PU3NUeCKUX BeJIUYWH, HaXOAUTh (OPMYIIbI,
CBSI3bIBAIOLIME [JAaHHYIO (PU3MUYECKYIO BEMUMHY C IPYTMMH BeJIUUMHAMU,
CTPOUTH TPaPUKU U3yUYeHHBIX 3aBUCUMOCTeN (hU3MUeCKUX BeJIUUUH;
XapaKTepu30BaTb CBOWCTBa Tes, (U3WUeCKue SBAeHUS U TPOLIeCChl,
WCII0/Tb3Ysl TIpaBWIa CJIOXKeHUs CU/ (BIOb OAHOM MpsIMOM), 3aKOH ['yka,
3akoH [lackans, 3akoH ApxuMe[ia, TIPaBUJIO paBHOBecusi pbiuara (6710ka),
«30J/I0TOe TIPAaBU/IO» MeXaHWKHM, 3aKOH COXpaHeHWsl MeXaHWUYeCKOU
JHEepruu, TMpyU 3TOM [JaBaThb CJIOBeCHYHO (OPMY/IUPOBKY 3aKOHa U
3aMMUChIBaTh €r0 MaTeMaTUUeCKOe BbIDAKEHUE;

O0BSICHATH (hU3NUeCKUe sIBJIeHUs], MPOLIeCcChl ¥ CBOMCTBA Tesl, B TOM UHC/ie
M B KOHTEKCTe CUTyaluld NPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIB/ISITH TTPUUUHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTH 00BsicHeHWe u3 1-2
JIOTUYECKHX I11aroB C OMOpPOM Ha 1—2 U3yueHHbIX CBOMCTBA (PU3MUYECKHX
sIBJIEHU, (PU3MUYEeCKHX 3aKOHA WM 3aKOHOMEPHOCTH;

peliaTh pacuéTHble 3ajauu B 1-2 [eWCTBUs, MCIIONb3ys 3aKOHbI M
dbopMysibl, CBsI3bIBaIOIME (PU3MUeCKHe BeJWUYMHBI: Ha OCHOBE aHa/iv3a
yCJIOBUSI 33/lauy 3alMChIBaTh KpPaTKOe YCJIOBUe, TIOACTaB/ATh (PU3nueckue
Be/IMUMHBI B (DOPMy/ibl M TIPOBOAUTH PaCuéThbl, HaXOAUThb CIPAaBOUHbIE
JaHHbIe, HeOOXOAMMBIe /I PellleHurs 3a/jau, Ol[eHUBaTh PeaTMCTUYHOCTD
NoJiyuyeHHOW (PU3HMUecKoil BeTMUUHbI;



pacrio3HaBaTb Ip06JieMbl, KOTOpPble MOJKHO PeIIUTb TPy TTOMOIIU
(b13MUeCcKuX MeTO/I0B, B ONIMCAHUM MCC/Ie/I0BaHUs BbIIeISITh TIPOBEpsieMoe
npeArnono)keHye  (Turioresy),  pa3iduaTh W UHTEPIIPeTHPOBATh
TIOJIyUeHHBbIM pe3y/bTaT, HAaxOJUTh OIIMOKKM B XOZe OIbITa, [e1aTh
BBIBO/IbI TI0 €r0 pe3yJ/ibTaTaM;

MIPOBOIUTh  OTBbITHI 10 HabmoZeHWI0 (GU3NMUeCKUX SBAEHUNW WU
bu3rUecKux CBOWCTB TeJI: dhopmynupoBaTthb TpoBepsieMble
TIpe/ITI0J/I0’KeHHsI, COOMPATh YCTAHOBKY U3 TIPe//I0yKeHHOT0 000py/J0BaHMUs,
3aMMChIBaTh X0/ OTbITa U (HOPMYTMPOBATh BHIBOAbI;

BBITIOJIHAThL TpsSIMble U3MepPeHHsI PacCTOSHUSI, BPEeMeHH, MacChl Tea,
00BbéMa, CWUIBI U TeMIlepaTypbl C UCIOAb30BaHMEM aHA/IOTOBBIX U
1[MbpoBbIX TPUOOPOB, 3amMuChiBaTh T[I0Ka3aHWs TPUOOPOB C YUuETOM
3aZlaHHOM abCOMIOTHOM MOTPeITHOCTH U3MepeHUi;

TPOBO/IUTH UCCJIe/IOBaHUE 3aBUCUMOCTH OZJHOU (PU3HUeCKOU BeJIMUHHBI OT
JPYyrol C WCIOMb30BaHUEM TMPSMbIX HW3MepeHUl (3aBUCUMOCTU IyTH
PaBHOMEDHO /IBWXKYIIIETOCSI Tejla OT BPEMeHM [BWKEHUsl TeJja, CUJIbI
TPEHUsI CKOJTbKeHUs OT Beca TeJla, KauecTBa 00pabOTKY MOBEpXHOCTeH Tesl
Y HEe3aBUCHUMOCTH CHUJIbl TPEHUS OT T/IOIIAIU COTIPUKOCHOBEHUS TeJl, CUJIb
YIPYTOCTA OT y/AJWHEHWs TIPY)KWHbBI, BBITAJKMBAIOIIel CUIbI OT 00bEMa
TOTPY’KEHHOW YaCTH Tejla ¥ OT TUIOTHOCTH JKUAKOCTU, €€ He3aBUCUMOCTH
OT TUIOTHOCTH TeJjia, OT TJIyOUHBI, HA KOTOPYIO TIOTPY’KEHO TeJio, YC/IOBUH
TIJIaBaHUsI TeJl, YCJIOBUM paBHOBeCHs pbiuara M 0OJI0KOB), ydacTBOBaTh B
TJIAaHUPOBAaHUM ~ y4eOHOrO MCC/efoBaHMs, CoOMpaTh YCTAaHOBKY U
BBITIO/IHATh W3MepeHUsi, Cjefysl Tpe/Jo)KeHHOMY IJlaHy, (PUKCHUPOBAaTh
pe3y/ibTaThl TOMYYEeHHOM 3aBUCMMOCTU (U3MUECKUX BeIMUYUH B BHJE
TIpe/IJIOKeHHbIX Tabsui] ¥ TpaduKoB, /e/aTh BBIBOZBI TI0 pe3yJbTaTaM
1cCcieIOBaHuUS;

TIPOBO/IUThL KOCBeHHble u3MepeHUs1 (U3UUeCKUX BeJWYMH (TJIOTHOCTh
Bell[eCTBa JKUJKOCTM M TBEPAOrO Tena, CWla TPEeHUs CKOJIbKeHUS,
JlaBjieHWe  BO3/lyXa, BbITAJKWBaKOIlasi CWla, JeHCTBylolljas  Ha
TOTPY>KEHHOe B JKUAKOCTh Teso, K03 ULIMEHT T10/Ie3HOT0 JeNCTBUs
TIPOCTBIX MEXaHW3MOB), CJiefysl TIpe[JIOYKeHHOW WHCTPYKI[UU: TIpU
BBITIOJTHEHUU HW3MepeHui coOupaTh 3KCIepUMEHTa/IbHYH0 YCTAaHOBKY U
BBIUMC/ISTh 3HAUeHHe UCKOMOMW Be/TMUKHbI;

cobJtro/1aTh TIpaBr/ia TEXHUKH 0€3011aCHOCTH TIpU paboTe ¢ 1abopaTopHBIM
obopyaoBaHUEM;

yKa3biBaTh TMPUHIUIIBI JAeMCTBUSI MPUOOPOB M TeXHUUECKUX YCTPOMCTB:
BeCbl, TEPMOMETp, [AWHAMOMETp, COOOIIaroIMecss COCyZbl, OapoMmetp,
pblUar, MoABW>XHBIN W HETTOABM)KHBIN 010K, HaK/IOHHAsI TI/I0CKOCTh;
XapaKTepU30BaTh TPUHIUMBI  I€WCTBUS HW3yUYeHHBIX TIpUOOPOB U
TeXHUUECKUX YCTPOMCTB C OIMOPOM Ha WX oOnucaHusi (B TOM YUCIIeE:
MO/ILLIMITHAKY, yYCTPOWCTBO BOJIONIPOBOJiA, THpPAB/JIAUYECKUM  TIpecc,
MaHOMEeTp, BbICOTOMED, MOPIIIHEBOW HAaCOC, apeoMeTp), UCTIO/Ib3ysl 3HaHUs



O CBOMCTBaxX (hM3UUECKUX SIBIEHUM M HeoOxouMble (hu3ndeckre 3aKOHbI
Y 3aKOHOMEPHOCTH;

MPUBOJUTL  MOpuUMepbl  (HaXoAuUTb  HH(POPMAIMI0 O  MpUMepax)
MPaKTUUYeCKOr0 WCIO/Ib30BaHUSI (PU3NUECKHX 3HAaHWW B TOBCEIHEBHOU
KU3HU 7151 06ecrieueHusi 6e3omacHOCTU Tipyu obpalijeHUH ¢ TipubopaMu 1
TeXHUUECKUMH YCTPOWCTBAMH, COXPaHEHUsI 3/J0POBbSI W COOMIO/eHUs
HOPM 3KOJIOTUYEeCKOI'0 NTOBeJieHUsI B OKPY Karolllel cpeJie;

OCYIIeCTB/SATH OTOOp HWCTOUHWUKOB uH(MoOpMaimu B VHTepHeTe B
COOTBETCTBUM C 3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHWW W MNYTEM CpaBHEHUsI PAa3/IMUHbIX WCTOYHUKOB BBIJE/SATh
vHbOpMal1Io, KOTopas SIB/IsSeTCs MPOTUBOPEUMBON WM MOXKET ObITh
HEeJIOCTOBEPHOM;

WICTI0/Tb30BaTh TIPH BHITIOIHEHUM YUueOHBIX 3a/laHUM HayUHO-TIOIY/ISIPHYIO
nuTepaTypy  (U3MYECKOro COZiep)KaHusl, CIpaBOYHble MaTepHuasbl,
pecypchl ceTu MIHTepHeT, B/ia/leTb NpUéMaMU KOHCIIEKTUPOBaHHUS TEKCTa,
ripeoOpa3oBaHus MHGOPMALIMY U3 OTHOW 3HAKOBOW CHUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBeHHbIE KpaTKHe MMChbMeHHbIe W YCTHBIe COOOIIeHUs Ha
OCHOBe 2—3 UCTOUHUKOB MHGbOpMaliuM (hr3UUecKoro cojiep>kaHusi, B TOM
yuciae MyOJMYHO flenaTh KpaTKue cooOleHust 0 pe3y/bTaTaxX IMPOEKTOB
W yuyeOHBIX WCCAeOBaHWM, TIPU 3TOM TPaMOTHO HCIIOJb30BaTh
W3yueHHbIM TIOHATUMHBIA arrapar Kypca (U3UKH, COIMPOBOXKATh
BBLICTYTI/IEHWE TIpe3eHTalel;

TIPDU BBITIOJTHEHUM Y4eOHBIX TMPOEKTOB M MCC/IeJOBAaHUM pacrpefesisiTh
00513aHHOCTU B TpYIINle B COOTBETCTBUU C TIOCTaB/IeHHbIMU 3a/ilauamMw,
CeUTh 3a BbIOJHEHWEM TII/laHa [IeMCTBUM, a/leKBaTHO OIl|eHHWBaTh
coOCTBeHHbII  BK/IQJ, B  [IeATeJIbHOCTh  TPYINIbI,  BBICTpAaUBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHCTBUE, YUUTHIBAsi MHEHUE OKPY KatoIUX.

K koHily o0yueHust B 8 Kj1acce ripe[MeTHbIe pe3yJibTaThl Ha 6a30BOM ypOBHe
JO/DKHBI OTPa)kKaTh CPOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMEeHHUH:

WCIIO/Tb30BaTh TIOHSITHSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE [IBUXKEHUE
aTOMOB Y MOJIEKYJI, arperaTHbleé COCTOSIHUS BellleCTBa, KPUCTA/NIAUeCKue 1
amop(Hble Tesa, HACHIIEHHbIM W HeHACHIIeHHbIM Map, BAAXXHOCTb
BO3/lyXa, Temreparypa, BHYTDeHHsisl SHeprus, TeIJIOBOM [IBUraTe/b,
3/IeMeHTapHbIN 3/IeKTPUUYECKUI 3apsi]], 3JIeKTpUUYecKoe 1oJie, MPOBOAHUKHU
Y [IN3JIEKTPUKH, MIOCTOSTHHBIN 3/IEKTPUYECKHUN TOK, MarHUTHOE T10J1€;

pa3nuuath siB/ieHUs1 (TeryioBOe pacIIMpeHHe W CKaTue, Terviornepejaya,
TeI/JIOBOe paBHOBecHe, CMauvBaHWe, KalU/UIIpHbIe SIBJIeHUs, UCTlapeHue,
KOH/IeHCal[usi, TUlaBjeHue, KpucTa/u3auus (OTBepJeBaHUe), KuUIlleHue,
TerJionepeaayva (TeruIompoBOAHOCTB, KOHBEKILIUS, W3/lyueHue),
3/1eKTpU3alusl Tesl, B3auMO/EeHNCTBUe 3apsifiOB, AEUCTBUS 3/1€KTPUUECKOT0
TOKa, KODOTKOe 3aMblKaHWe, B3aUMOJENCTBHE MarHuTOB, [eHhCTBUE
MAarHMTHOTO MOJIsi HA MPOBOJHUK C TOKOM, 3/IeKTPOMAarHATHasi UHAYKLVS)



M0 OINKWCAHUKD MX XapaKTepPHbIX CBOMCTB W Ha OCHOBe OIbITOB,
JIeMOHCTPHUPYIOLIUX AaHHOe (hHU3uUYecKoe siBlIeHUE;

pacrio3HaBaTb TIPOSIBJIeHWE HW3yUeHHbIX (U3UUYECKUX SIBJIeHUM B
OKpY>Karoll[eM Mupe, B TOM uyucie (U3NUYecKUe SIBJIEHWS B TIPUPOJie:
MOBEPXHOCTHOE HATS)KEeHWe U Kanw/UipHble SIBJIEGHWS B TIPUPO/E,
KPDUCTA/UIbl B TMpupofe, u3znyueHue CojHLA, 3aMep3aHye BOJOEMOB,
MoOpcKue 6pu3bl, 06pa3oBaHre pOChl, TYMaHa, WHesl, CHeTa, 3/IeKTpUUecKre
siBlIeHUs1 B aTMocdepe, 3/1eKTPUUeCTBO KHMBBIX OPraHM3MOB, MarHUTHOE
rone 3emnu, Jpeld MOJOCOB, POlb MarHWTHOTO MOJS J/s JKU3HM Ha
3emiie, TIO/ISIPHOE CHUsIHUE, TIPH 3TOM TepeBOUTh MPAKTUUeCKYH0 3aJauy B
yueOHYI0, BBIZIEJIATb CYIIIeCTBEHHbIE CBOWCTBA (MpH3HAKH) (H3UUeCKUX
SIBJICHUU,

OMNMCHIBAaTh U3yUYeHHbIe CBOMCTBA Tesl U (pr3nUecKue SIBJIeHUs, UCI0JIb3Ys
(du3ryeckre Be/IMUMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPrUsi, KOJTMUYeCTBO
TeIJIOThbl, y/le/ibHasi TeIJIOEMKOCTh BellleCTBa, y/ejbHasi TemioTa
TI7IaB/IeHUs, y/JenbHas TeIyioTa IapooOpa3oBaHusi, y/elbHas TervioTa
CropaHvsi TOIUIMBa, KO3((UIHUEHT TMO0JIe3HOT0 [JeHCTBUSI TeIIOBOU
MallliHbl, OTHOCUTEe/bHAs BJIaXHOCTb BO3/yXa, 3JIEKTPUYECKUU 3apsf,
CW/la TOKa, 3JIeKTpHUeCKoe HarpsbkeHHe, COIpPOTHB/EHHe TPOBO/HMKA,
yle/JbHOe  COMpPOTHBJIEHWE  BelecTBa, paboTa W MOIIHOCTb
3/IeKTPUUYECKOT0  TOKa), TIPM  OINKWCAHWM T[IpaBWIbHO TpaKTOBaTh
(bU3UYeCKUi CMBICT WCTIO/Ib3YEeMbIX BeJTUUMH, 0003HAUeHUS W eIUHMIIBI
bu3MuecKux BeJMUMH, HaXOAUTb (OPMYJibl, CBsi3bIBalOI[Me [aHHYIO
(GbU3MUecKyr0 BeNMUMHY C JPYTMMU BeJUMUMHAMH, CTPOUTb TIpaduKu
M3yUeHHbIX 3aBUCUMOCTel (PM3NUeCKHUX Be/INUKH;

XapaKTepu30BaTb CBOWCTBa Tes, (U3WUeCKue SBAeHUS U TPOLIeCChl,
WCTIO/Tb3ysl OCHOBHBIE TOJIOXKEHUSI MOJIEKY/ISIPHO-KUHETUUeCKOW Teopuu
CTPOEHMs BellleCTBa, MPUHLUN CYMNepro3ulMyd MnoJied (Ha KauyeCTBeHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsifia, 3akoH OMa Jjis1 yyacTKa Liernu, 3aKOH
[Koyna—JleHrla, 3aKOH COXpaHeHUs SHeprud, TIpyd STOM [JlaBaTh
C/I0BeCHYIO0 (DOpMY/JMPOBKY 3aKOHa W 3allvChiBaTh €ro MareMaThueckoe
BbIpa)keHHe;

OOBSICHATL (pU3NUECKHe TPOIeCChl M CBOMCTBA Tel, B TOM UHCIe W B
KOHTEKCTe CUTYalluil MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISB/ISATH
TIPUYMHHOC/IEICTBEHHBIE CBSI3H, CTPOUThL 00BsICHeHMe M3 1—2 JTOrHYecKux
IIarOB C OIMOpOoM Ha 1-2 W3yuyeHHbIX CBOWCTBA (PU3UUECKUX SIBIEHUH,
(r3MUeCcKUX 3aKOHOB WJIX 3aKOHOMEPHOCTEH;

peliaTh pacuéTHble 3aJauu B 2—3 J[EeUCTBUs, MCIIO/Nb3ysl 3aKOHbI M
dbopMysibl, CBsI3bIBaIOIME (PU3MUeCKHe BeJWYMHBI: Ha OCHOBE aHasiv3a
yC/JIOBUSI 3aJlauM 3alucChbiBaTh KpaTKOe YCJIOBHWE, BBISB/SATbH HEAOCTaTOK
JAHHBIX 711 peIlleHus 3aZlaud, BbIOMpAaTh 3aKOHBI W (OPMYJIBI,
HeoOXo[uMMBIe /I e€ peIleHHs, IMPOBOAWTHL pacuyéTbl U CPABHUBATH
roJiyuyeHHOe 3HaueHue (PU3NUecKoil BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;



pacrio3HaBaTh TMpoO/ieMbl, KOTOpble MOJKHO pelIUTb TIpU TTOMOLH
(r3UUeCKMX MeTO/0B, HCIO/b3ysl OMNUCAHWE WCC/IeOBaHUsl, BbIJEJATh
TpoBepsieMOoe  TpeAroJIOKeHWe, OLIeHWBaTh MPaBWIBHOCTb TOPSAKa
TIPOBe/IeHNs UCC/IeJOBaHus, e/laTh BbIBO/bL;

MPOBOJUTh  OTBITHI TI0 HaOmoeHnI0  (HU3UYeCKUX  sIBJIEHUM WU
¢bur3MUeCcKrX CBOWCTB Ten (KanuUIspHbIe sIB/IeHUs, 3aBUCUMOCTb /1aB/IeHUs
BO37lyXa oT ero 00béMa, TeMriepaTypbl, CKOPOCTH TpoLiecca OCThIBaHUS U
HarpeBaHWs TpU M3/IyUeHMM OT I[BeTa WU3/ydaroiei (IOr/oLiaroiei)
TIOBEPXHOCTH, CKOPOCTh MCTapeHUsi BOJbl OT TeMIepaTypbl XUAKOCTU U
nolaau e€é TIOBePXHOCTH, 3JIeKTpU3alusi Tel U B3auMO/lelCTBUe
3JIEKTPUUECKUX  3aps/0B, B3aWMO/|eHCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3ya/M3allusi MarHUTHBIX TI0JiIed TIOCTOSSHHBIX MAarHWTOB, [|€HCTBUS
MarHMTHOTO MO/ HAa TPOBOJAHUK C TOKOM, CBOWCTBA 3/IEKTPOMarHura,
CBOMCTBA S/IEKTPOJIBUrare/isi MOCTOSIHHOTO TOKa): (pOpMYy/JIMpPOBaTh
TIpOBepsieMble TIPe/TI0/I0KeH sl, COOMpaTh YCTaHOBKY W3 MPe/JIOKeHHOTO
000py/j0BaHUs1, OMTUCHIBATh X0/ OMbITa ¥ (HOPMYJ/IUPOBATh BHIBO/IBI;
BLITIOJIHATL ~ TpsIMble  W3MepeHUs  Temreparypbl,  OTHOCUTEJbHOMN
BJI&KHOCTU BO3[yXa, CWIbl TOKAa, HANpPSDKeHUs C HCII0Ib30BaHUEM
aHaJIOTOBLIX TIPUOOPOB M JAaTUMKOB (PU3MUECKUX BeMYWH, CPaBHUBATh
pe3y/bTaThl H3MEPeHU C YUETOM 3aJjaHHOM abCOMFOTHOM MOrPelIHOCTH;
TIPOBO/IUThH UCC/Ie[JOBaHUE 3aBUCMMOCTHU OJHOW (PU3UUECKON BeJIMUMHBI OT
JDYyrol C UCIOJIb30BaHWEM TMpsIMbIX  UM3MepeHud  (3aBUCHMMOCThb
COMPOTUB/IEHUS] TIPOBOJHWKA OT €ro /UIWHbI, TUIOLA[U TONepeyHoro
CeyeHUs U yZe/IbHOTO COMPOTUBJIEHUS BelecTBa MPOBO/IHUKA, CUJIbl TOKA,
WAYLIero uepe3 TMPOBOJHUK, OT HaNps)KeHWs Ha IIPOBOJHUKE,
VICCIeIOBaHKE TOC/Ie[0BaTeJIbHOIO W TapayIe/lbHOTO  COeJMHEeHUN
TIPOBO/JHUKOB): TIAHUPOBATh WCC/e/l0oBaHWe, COOMpaTh YCTAaHOBKY U
BBITMIOJIHATL W3MepeHHus, C/elysl MNpeJI0oKeHHOMY IlaHy, (UKCUPOBAaTh
pe3y/bTaThl TOJyUeHHOW 3aBUCMMOCTA B Bufe Tabiui U rpaduKoB,
JleniaTh BBIBO/IbI 10 pe3ysibTaTaM UCC/Ie[0BaHus;

MIPOBOIUTh KOCBEHHble H3MepeHus] (PU3NYeCKMX BenuurH (yZe/bHast
TETUVIOEMKOCTh ~ BeIlleCTBa, COTMPOTHBEHWe TIPOBOJAHMKA, pabora u
MOII[HOCTh 3J/IEKTPUUECKOTO TOKA): TJIaHUPOBaTh W3MepeHus, CoOupaTthb
JKCIepUMeHTabHYI0 YCTaHOBKY, C/iefys MpeAyioXKeHHOW WHCTPYKLUH, U
BBIUUC/IATH 3HaUeHUe BeJIUUVHBI;

cobJtro/1aTh TIpaBU/ia TEXHUKK 0€3011acHOCTH TIpU paboTe C 1abopaTopHBIM
obopyoBaHuEM;

XapaKTepu30BaTb TIPUHIUIILI  JIeWCTBUS  U3yUeHHbIX TpPUOOpPOB U
TeXHUYECKMX YCTPOMCTB C OMOPOM HAa WX ONMCaHusl (B TOM YHCIIE:
cucTeMa OTOIIEHUWs! JIOMOB, THTPOMETp, TapoBasi TypOuHa, amriepmeTp,
BOJIbTMETP, CUETUMK 3JIEKTPUUECKOW SHEpPruM, 3/1eKTPOOCBETUTE/IbHBIE
npubOpbI, HarpeBaTe/ibHbIe 3/IeKTPONPHUOOPHI (TIPUMephl), 37IeKTpUUecKrie
TIpeIOXpPaHUTe/, 3JIeKTPOMAarHuT, 3JIeKTPOBUraTe b IIOCTOSTHHOTO TOKa),



WCTIO/Ib3Ysl 3HAaHMSI O CBOMCTBaxX (PU3HMUECKUX SIBIEHUM W HeoOXOAMMbIe
(r3nUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh TIPOCThble TeXHUYeCKUe YCTPOMCTBA W U3MepUTeJbHbIe
npubopel MO0 CXeMaM U CXeMaTUYHbIM PHUCYHKaM (PKUAKOCTHBIN
TEPMOMETP, TepPMOC, MCUXPOMETpP, FMTPOMEeTp, [BUraTe/lb BHYTPEHHEro
CropaHusi, 37eKTPOCKOIl, peoCTaT), COCTaBJATb CXeMbl 3/eKTPUUeCKUX
L[erler C Moc/e0BaTe/IbHbIM U Mapasule/IbHbIM COeJMHeHUeM 3J1eMeHTOB,
pa3nuuasi yCJI0oBHbIe 0003HAUeHHsT 3JIEMEHTOB 3/IEKTPUUECKUX TieTle;
MPUBOJUTL  TMpuUMepbl  (HAaxoAuWTh  UWHGOpPMALMI0O O  MpUMepax)
MPaKTUYECKOTO WCIO/b30BaHUs (DM3UUEeCKUX 3HaHWM B TMOBCEJIHEBHOU
JKU3HM [171s1 06ecrieueHyst 6e301macHOCTH TIpU o0parteHny ¢ mpubopaMu U
TeXHUYECKUMHU YCTPOWCTBaMH, COXPaHeHUsl 3/J0pPOBbsi U COO/MIO/eHus
HOPM 3KOJIOTUYECKOTO TTOBeJIeHUsI B OKPY>KaloLLlel cpefe;

OCYILeCTB/ISITh  TIOUCK UH(pOpMaMM  (PU3NYECKOTO COJiep)KaHusi B
MHTepHeTe, Ha OCHOBe UMEIOIIUXCSA 3HAaHUM W MYTEM CpaBHEHUs
JIOTIONIHATE/IbHBIX ~ MCTOYHUKOB  BbIJENATh  MH(POpPMALMIO, KOTopas
SIBJISIETCSI IPOTUBOPEUMBON WA MOXKET ObITh HeJJOCTOBEPHOM;
WCTIO/Tb30BaTh TIPY BBITIOJTHEHUH yueOHBIX 3aZlaHWi Hay4YHO-TIOMYJ/ISIPHYTO
UTepaTypy (U3MYeCcKoro CoZepKaHWs, CIIpaBOUHble MaTepHalbl,
pecypchl cetu VIHTepHeT, BjaZieTh IPUEMaMU KOHCIIEKTUPOBaHHUSI TEKCTa,
nipeoOpa3oBaHus HHGOPMALMK U3 OHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBeHHbIe TMUCbMEHHble W KpaTKWe YCTHble COOOIeHus,
000011asi  WHGOpPMALMI0O W3 HECKOJbKHUX MCTOYHUKOB (DH3UUECKOTO
cofiep)KaHusi, B TOM uucie TyOAMUYHO TpeJACTaB/sATbL pe3y/bTaThbl
TIPOEKTHOM WM WCC/e/l0BaTe/IbCKON /leTe/TbHOCTH, TPU 3TOM I'DaMOTHO
VICTI0/Ib30BaTh W3YUEHHBbIM TOHSATUMHBIA —anmnapat Kypca (U3HKH,
COTIPOBOXKAATh BLICTYII/IEHUE TIpe3eHTaLuel;

NP BBITIOJIHEHUM y4YeOHbIX TIPOEKTOB U MCC/AeJOBaHUN (HHU3UUeCKUX
TIPOLIECCOB  pacripefieiiTh 00si3aHHOCTU B TPYyIle B COOTBETCTBUU C
MOCTaB/IeHHBIMU 3aJjauaMy, C/IeJUTh 3a BBIOJIHEHHWEM IlaHa JelCTBUN 1
KOPPEeKTUPOBaThb €ro, aflekBaTHO OLleHWBaTh COOCTBEHHBIM BK/Ia[ B
JesiTeNTIbHOCTb TPYIIbl, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMO/IENCTBUeE,
TIPOSIBJISISt TOTOBHOCTD pa3peliaTh KOH(MIUKTHI.

K koH1ly 06yueHus: B 9 Kj1acce rpeZiMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHe
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh Y 00YUarOIUXCsS YMEHUI:

WCTO/Ib30BaTh TOHSITUS: CUCTeMa OTCUéTa, MarepuasbHasi TOUKa,
TPaeKTOpHsl, OTHOCUTEbHOCTh MeXaHWYeCKOro ABWKeHUs, Aedopmariusi
(ynpyrasi, mjacTdueckasi), TpeHHe, LIeHTPOCTPeMUTe/IbHOe YCKOpeHUe,
HEBeCOMOCTh M Teperpys3Ku, LieHTp TsDKecTd, abCOMIOTHO TBEPJOe Tero,
I[eHTP TSDKeCTU TBEPZOTO Tejla, PaBHOBeCHe, MeXaHUUuecKue Koyie0aHus U
BOJIHBI, 3BYK, WH(Mpa3ByK W YJbTPa3ByK, 3JIeKTPOMAarHUTHbIE BOJIHBI,
ITKajia 3JIeKTPOMAarHUTHBIX BOJTH, CBET, O/TM30PYKOCTb U 1aTbHO30PKOCTb,



CTIeKTPhI UCTTyCKaHUsI U TIOTJ/IolleHus, aib(a, 6eTa- U TaMma-u3nyueHus,
W30TOTIbI, si/lepHasi JHepreTHKa;

pa3nuuath sBjieHUs] (paBHOMEpPHOe M HepaBHOMEpHOe TMpsSIMOJIMHeNHoe
IBIDKeHWe, PaBHOYCKOPEHHOe TPSIMOIMHENHHOe [IBWKEHHe, CBOOO/HOe
rajieHue Tesl, paBHOMEPHOe /IBI)KEeHUe 10 OKPY’>KHOCTH, B3aUMO/leliCTBUe
TeJl, peaKTUBHOe [IBIDKeHHe, KomebaTesibHOe ABM>KeHUe (3aTyXaroluie u
BBIHYK/IeHHbIe KoJie0aHUsI), pPe30HaHC, BOJHOBOE ABI)KEHUEe, OTpa’kKeHHe
3ByKa, MPSMOJIMHeHHOe paclpoCTpaHeHue, OTpakeHue U MpesioMJieHue
CBeTa, MOJTHOe BHyTpeHHee OTpPa’keHre CBeTa, pasJioykeHue 0esioro cBeTa B
CIIEKTP U CJIO)KeHHe CHeKTpaJbHbIX LIBETOB, AUCIEPCUS CBeTa,
eCcTeCcTBeHHasi paZIMOaKTUBHOCTb, BO3HUKHOBEHUE JIMHENYaTOro CIeKTpa
W3J/lydeHHUs ) 10 OTNMCaHHWIO0 UX XapaKTePHbIX CBOMCTB U HA OCHOBE OIbITOB,
JIEMOHCTPUPYIOITUX JJaHHOe (hH3UUecKoe sB/IeHUE;

pacrio3HaBaThb TPOsIB/ieHWe UW3yYeHHbIX (PU3NUECKUX SIBJIeHUM B
OKpy)KaroilleM Mupe (B TOM uuc/ie (usndueckude siBJIeHUs B TPUPOJIe:
TIPUIKBBI U OTJIUBBI, ABMKeHUe TiiaHeT COMHeUHOM CUCTeMbl, peaKTHUBHOE
JIBIDKEHHEe JKUBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB >KHBOTHBIMH,
3eMJIeTpsiCeHUe, CellcMUYecKue BOJIHbI, I[yHaMW, 9XO, I[BeTa TeJl,
OTITUYeCKHe SIBJIeHWsI B TIpUpojie, Ouosiornueckoe [elCTBHE BUAUMOTO,
y/ibTparoseTOBOr0 W PEHTIeHOBCKOTO U3/yueHWl, eCcTeCTBeHHbIN
PaIMOaKTUBHBIA (POH, KOCMUUECKWe JIyuM, paJuOaKTUBHOE H3JyueHue
TIPUPOJHBIX MWHEpAJoB, [eHCTBHe pAJW0aKTUBHBIX U3TyYyeHUN Ha
OpraHusM 4eJjiOBeKa), MPU 3TOM Ie€pPeBOJUTH TPAaKTUYECKYIO 3a/jauy B
yueOHY0, BbIIEJIATL CYIIleCTBEHHbIe CBOWMCTBA (MpH3HAKU) (H3MUeCKUX
SIBJIHUI;

OTMUCHIBAaTh U3yUeHHbIE CBOMCTBA Tel U (Pu3nUecKue sIBJIeHUSs], UCIIOb3Ys
dbu3uueckue BeJMUMHBLI (CpefiHssT W MrHOBEHHas CKOPOCTb Teja MpU
HepaBHOMEDHOM /IBDKEHWM, yCKOpeHUe, TepeMellleHue, MyTb, YIJIOBas
CKOPOCTb, CW/a TPEeHMs, Cuja YMPYroCTH, CWa TSDKeCTH, YCKOpeHue
cBOOOIHOTO TaZieHWsl, BeC Tejla, HUMITYJbC Tela, HWMITy/JIbC CHUJIBI,
MexaHWueckass paboTa W MOIIHOCTb, TIOTeHI[Ha/bHasi JHEepPrus Tera,
TIO/IHATOTO HaJl MOBEPXHOCTbIO 3eMJIM, TIOTeHIMa/lbHasi SHEeprusi CXKaTou
TIDY)KWHBI, KUHeTUuUecKasi SHeprus, TI0JiHasg MexXaHuuecKasi SHeprus,
TepuoA, ¥ YacToTa KosebaHu, JjiiHa BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa
TOHA, CKOPOCTb CBETa, TOKa3aTesib MpeiOM/IeHUsI CPeJibl), MPX ONMKCaHUU
MPaBU/IbHO TPAKTOBaTh (DM3UUECKUM CMBIC MCMO/b3yeMbIX BeJWUYMH,
o003HaueHus1 W eAWHULIbl (U3MUEeCKMX BeJWUYMH, HaXOAWUTb (HOPMYJIbI,
CBSI3BIBAOIIME JaHHYIO (PU3UUECKYIO0 BeMUMHY C JPYTMMU BeMUMHAMU,
CTPOUTH TPaPUKU U3yUeHHBIX 3aBUCUMOCTeN (pU3NUeCKUX BeJTMUMH;
XapaKTepu30BaThb CBOWMCTBa Tes, (U3nMUecKkrde SIBJeHUSI U TIPOLIeCChHI,
WCTIO/Ib3ysl 3aKOH COXpaHeHWsl SHepryu, 3aKOH BCEMMPHOI'O TSATOTEHUs,
TIDUHIUIT  CYTIepIIO3ULIMK  CWI, TIPUHIUIT OTHOCUTeNbHOCTU [ anusnes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEeHUs UMIY/bCa, 3aKOHbI OTpakeHusi U



TIpeJIOMJ/IEHUST CBETA, 3aKOHbI COXPAHEeHUSs 3apsiJOBOr0 U MacCOBOTO UMCe
TIpU Si/IepPHBIX peakLUsiX, NPy 3TOM JlaBaThb CJIOBECHYH (DOPMYIUPOBKY
3aKOHa U 3alMChIBaTh €r0 MaTeMaTHyeckoe BbIDayKeHUE;

00BSICHATL (hU3MUeCKHe TIPOLlecChl W CBOWCTBA Tel, B TOM UHC/Ie U B
KOHTEKCTe CUTyal|uil MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISB/ISATH
TIPUYUHHO-C/Ie/ICTBEHHbIEe CBSI3U, CTPOUTh 00bsICHEHUe 13 2—3 JIOTHYeCKUX
1aroB C OMOpPOM Ha 2—3 M3yueHHBIX CBOMCTBA (PU3NUYECKUX SIBIEHUH,
(bur3MUeCcKuX 3aKOHOB WJIU 3aKOHOMEPHOCTeWH;

pellaTb pacyéTHble 33Jaud (onMMparoluecs Ha CUCTeMy U3 2-3
ypaBHEHUM), UCMO0JIb3ys 3aKOHBI U (hOPMYJIbl, CBSI3bIBatOIIMe (PU3nUecKue
BeJIMUMHBL: HAa OCHOBE aHa/M3a YC/AOBMSl 3aJaud 3alMchbiBaTh KpPaTKOe
yCJ/IOBUe, BBISIBIISITH HeJOCTarol[e WM U30bITOUHbIe JaHHbIe, BHIOMpPATh
3aKOHBI U (hOpMyJibl, He0OX0[MMBbIe [/ pellieHus, TPOBOAUTL PACUETHI U
OLIeHMBaTh PEaJMCTUUYHOCTh TOAYYEHHOro 3HaueHusi (u3nuecKoi
BeJINUUHBI;

pacrio3HaBaTth TIPO0OJieMbl, KOTOpPble MOYKHO PpeIIUTh TIPU TIOMOIIH
¢u3MUeCKUX MeTO/I0B, UCIO/b3Yys OMMCAHWe WCC/Ie[JOBaHUS], BbIZE/ISATh
TpoBepsieMOe  TIpeAro/IO’KeHWe, OLleHUBaTb TMPaBWIBHOCTb —TOPSJAKa
MpOBeJieHUs]  MCC/Ie[IOBaHUs, JieJlaTb  BbIBOJbI, HWHTEPIPeTUPOBAaTh
pe3yJibTaThl HAabJTIOJeHWUM U OTIHITOB;

TIPOBOAIUTL OMbITHl 10 HabMoZeHWI0 (QU3MUeCKUX SBAEHUW WA
(bur3nUecKux CBOWMCTB Tes (M3yueHre BTOPOro 3akoHa HbOTOHa, 3aKoHa
COXpaHeHHs1 SHepruM, 3aBUCUMOCTH Tiepuofia KojebaHui TPY>XMHHOTO
MasiTHUKa OT MaccChl TPy3a M >KECTKOCTH MPY’>KUHBI U HE3aBUCUMOCTb OT
aMIIIMTY/IbI MasbIX KoJjie0aHWM, TIPIMOJIMHEHOe paclipocTpaHeHre CBeTa,
pas3/niokeHue 0esloro CcBeTa B CIIEKTP, M3ydyeHUe CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie M CBOMCTB M300pakeHHUs1 MpeiMeTa B cobuparoiieit
nMuH3e, HaOJIIOZieHre CIUVIOIIHBIX YW JIMHeMuaThIX CIIEeKTPOB HW3/Ty4YeHus):
CaMOCTOSITE/ILHO ~ CcOOMpaTh YCTAaHOBKY W3 M30bITOYHOrO Habopa
o0opyJoBaHuUsl, OMWCHIBaTH  XOJ, OMbITA U €ro  pe3yJsbTaThl,
¢ opMyMpoBaTh BHIBO/IbI;

TIPOBO/IUTH TIPU HEOOXOAMMOCTH CEPUI0 TIPSIMBIX HW3MepeHUH, orpezesisis
cpefHee 3HaueHWe u3MepsieMoll BenuuMHbI ((DOKYCHOe paccTosiHhe
cobuparoijeli  JMH3bI), 0OOCHOBBIBATH BBIOOp Crocoba HM3MepeHus
(n3MepuTENBHOTO TTPHOOpA);

MPOBOJUTh UCC/IeJOBaHME 3aBUCUMOCTEN (PU3NUYECKUX BEJIUUMH C
WCTIO/Tb30BaHNeM TIPSIMbIX W3MepeHui (3aBUCMMOCTb TMyTU OT BpeMeHH!
TIPU PaBHOYCKOPEHHOM [IBW)KeHMM 0e3 Haya/lbHOM CKOpPOCTH, TMepuoja
KosiebaHMII MaTeMaTH4eCKOro MasiTHUKa OT [JJIMHbl HWUTH, 3aBUCUMOCTHU
yrjia OTpakeHusl CBeTa OT yrja MaZieHusl U yrja MpeJioM/IeHUs OT yIJia
najieHus): TUIaHUPOBAThb HWCC/Ie[iloBaHUE, CaMOCTOSITeJTbHO CoOupaTrh
yCTaHOBKY, (DUKCUpDOBaThb pe3y/bTaTbl TOAYYeHHOM 3aBUCUMOCTH



bu3MUeckux BeMUYMH B BHUe Tab/uvil ¥ TpadUKOB, ZienaTh BLIBOABI T10
pe3yJsbTaTaM UCC/ie0OBaHUS;

MPOBOJUTh KOCBEHHble HW3MepeHUs (U3NUeCKUX BeMuuuH (CpeaHsis
CKOPOCTb M YCKOpeHHWe Tejla TPU PaBHOYCKOPEHHOM [IB)KEHUU,
yCKopeHHe CBOOOJHOTO mMajieHUs], KECTKOCTh TIPY>KWHBI, KOI(PULIMEHT
TPeHUs] CKOJIbKeHUs, MexaHhuyeckass paboTa ¥ MOIIHOCTb, YacToTa U
nepro/; KojebaHMM MaTeMaTHUeCcKOro U TPY)XKMHHOTO MasiTHUKOB,
onTHYeckass Cwia coOuparoijedi JIMH3bI, paZAMOaKTHUBHBLIM  (OH):
TJIAHUPOBAaTh M3MepeHusi, CObUpaTh IKCTIepUMEHTalbHYI0 YCTaHOBKY U
BBITIOJIHATb M3MepeHusl, Cyiefysi NpeJioKeHHOW WHCTPYKLIMM, BBIYUC/ISATH
3HaueHue BeJIMUYMHbI U aHA/IM3UPOBATh MOJyUeHHbIE Pe3yJ/IbTaThl C YYETOM
33/IaHHOM TMOTPEeILIHOCTU U3MEPEHNUY;

co6roiaTh MpaBu/ia TeXHUKW 6e30MacHOCTU Mpu paboTe ¢ labopaToOpHbIM
obopyoBaHuEM;

pa3MyaTb OCHOBHbIE TIPU3HAKM M3YYEHHBIX (U3UUECKUX MOJEeN:
MaTepHa/ibHasi TOYKa, abOCO/IFOTHO TBEpJOe Tes0, TOUeUHBbI MCTOUHUK
CBeTa, JIy4y, TOHKas J/IMH3a, IUIaHeTapHas MOJe/Jb aroMa, HYKJIOHHast
MO/ieJIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh TPUHIUMBI  IeWCTBUS HW3yUYeHHbIX TIPpUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa WX ONUCaHUsA (B TOM 4YMCIIE:
CIUAOMEeTp, [aTUMK{ TI0JIO)KeHUs], PACCTOSIHUS W YCKODEeHUsl, pakeTa,
9XO/I0T, OUKW, T[epucKor, ¢oToarnmnapar, ONTAYeCKUe CBETOBO/bI,
CMeKTPOCKOM, J03UMeTp, Kamepa BuibcoHa), WUCMHOAb3ysl 3HaHUSA O
CBOMCTBaX (U3MUYeCKUX SIBJeHUM U HeobxoguMble  (u3nUecKre
3aKOHOMEPHOCTH;

WCTI0/Ib30BaTh CXeMbl U CXeMaTHUHble PUCYHKH W3YUYeHHBIX TeXHUUECKUX
YCTPOMNCTB, WU3MepUTETbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOL[eCCOB
MpY  pellieHur yueOHO-TIPAKTUUeCKUX 3a/lay, OMNTHUUeCKHWe CXeMbl st
TIOCTPOeHUsI U300pa’keHuH B TJIOCKOM 3epKasie U coOuparoleid JIMH3e;
MPUBO/IUTL ~ TpUMephbl  (HAaxoAuTh  UWHGOpMAIMI0O 0  MpUMepax)
MPAKTUUeCKOT0 HCII0/Ib30BaHUsl (DU3NUeCKUX 3HaHWM B TOBCEJHEBHOM
JKU3HM J171s1 00ecrieueHyst 6e30IMacHOCTH TIpU o0OpalreHnH ¢ mpubopaMu U
TeXHUYECKUMHU YCTPOWCTBAaMH, COXPaHeHHWsl 3/J0pPOBbSi W COOMO/eHus
HOPM 3KOJIOTUUYECKOT 0 TTOBeJieHUsI B OKPY>Katolllei cpeJe;

OCYLIECTB/SITH TOUCK UH(POpPMaLMKU  (PU3UUECKOTO COJlepKaHusl B
WHTepHeTe, caMOCTOSITE/IbHO (DOPMYJTMPYSI TIOMCKOBBIM 3aripoc, HaXOJWUThb
MyTU OTpeJe/ieHrst JOCTOBEPHOCTH MOJyYeHHOM MH(OPMAalMU Ha OCHOBE
VMEOIIUXCSl 3HaHUU U [IOTIOJIHUTE/IbHBIX UCTOUYHUKOB;

WCTI0JTb30BaTh TIPH BBITOJTHEHWH YUeOHBIX 3a/[aHHK HayUHO-TIOMY/ISIPHYO
MTEepaTypy  (U3WUECKOro COJep)KaHWs, CIpaBOYHble MaTepHalbl,
pecypcel cetTd VIHTepHeT, BjaZileTb PUEMaMU KOHCIIEKTUPOBaHHUS TEKCTa,
nipeoOpa3oBaHys WHGOPMALIMY U3 OHOW 3HAKOBOW CHUCTEMBI B APYTYIO;



co3/laBaTb COOCTBeHHbIe TMHMCbMeHHbIe W yCTHbIe COOOIeHUsI Ha OCHOBe
MH(OpPMalMM W3 HECKOJbKUX HCTOYHUKOB (PU3MUYECKOTO COJEeprKaHus,
myO/IMUHO TIpeJCTaBAATh pe3y/bTaThl TPOEKTHOM WX UCC/e/l0BaTeIbCKOM
[leITeIbHOCTH, TMPUA 3TOM TPaMOTHO  MCIIO/Ib30BaTb  WM3YUYEHHBIU
TOHATUMHBIM anrnapar K3ydyaeMoro paszena (U3NKM U CONPOBOXZATh
BBICTyIUJIEHWE TIpe3eHTalell C yuéToM O0COOeHHOCTel ayauTopun
CBEPCTHUKOB.



TEMATHNYECKOE IVNIAHUPOBAHHWE
7 KIIACC

No

HaumeHoBaHue Pa3Ae/jioB U TeM

KosmmuecTBO yacoB

KoHTpo/bHEBIE

IIpakTHyeckue

OnekTpoHHbIe (MU poBHIe)

n/n NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PecypChl
paboThI paboTbI
Pa3pen 1. ®u3uka U eé po/ib B N03HAHUHU OKPY)KaKIero Mupa
1.1 du3uKa - HayKa O [IpUpoje 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®ur3ruecKre BeJIMUUHbI 2 1 https://m.edsoo.rt/UDCTC8RJID
1.3 EcTecTBeHHOHaYUHBIM MeTO/] TTO3HAHUS 2 1 https://m.edsoo.rt/ZOL7QLIIS
Wtoro no pa3peny 6
Pa3pen 2. IlepBoHavasibHbIe CBe/leHUsI 0 CTPOEHUH BellecTBa
2.1 Ctpoenue BelecTsa 1 https://m.edsoo.ru/2SJI51M41
eHUe U B3aUMOJeICTBHe yac
2.2 JABIDKELIe 1 B3aHMOJCHCTBHE HaCTHIy 2 1 https://m.edso0.r/ZXDKQLXCC
Bell[eCTBa
2.3 ArperartHble COCTOSIHUSA BelllecTBa 2 https://m.edsoo.rt/ONOVIXY1K
Wtoro no pa3peny 5
Pazpgen 3. /IBykeHne U B3auMo/ieCTBHE TeJl
3.1 MexaHHWUeCcKoe JB)KeHHe 3 https://m.edsoo0.rui/SFPMEBWOK
3.2 Nuepuus, macca, JII0THOCTb https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bugel cun 14 1 2 https://m.edsoo.rt/SRNDRUONW
Wtoro no pa3peny 21
Paspgen 4. [laB/ieHue TBEPAbIX TeJl, )KUAKOCTEH ¥ ra30B
LI ¢
4.1 Hlapnerue. [1epeata AaBCHHS TBEPABIMH 3 https://m.edsoo.ru/X0DW367P2

Te/laMU, )XKUAKOCTAMU U I'da3daMK




4.2 [aByieHue XUAKOCTU https://m.edsoo.ru/2MV XZ0KL4
4.3 ATmocdepHoe jaBieHue https://m.edso0.ru/T7134SXNO
4.4 JlefiCTBie XHUAKOCTH 1 rasa Ha 7 3 https:/m.eds00.1/NFE6OY8NK
TIOTPY>KEHHOE B HUX Tesl0

Wtoro no paspeny 21

Pazgen 5. PaGoTa 1 MOIHOCTb. DHEPrust
5.1 Pabora 1 MOII[HOCTh 3 1 https://m.edsoo.ru/75LMREDY1
5.2 IIpocThie MexaHU3MBbI 1 https://m.edsoo0.ru/504NQXKX9
5.3 MexaHnuueckas 3Heprus 1 https://m.edsoo0.ru/G30454EMT

Wtoro no pa3peny 12

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPO'PAMME




8 KV/IACC

HaumeHoBaHue pa3je/ioB U TeM

KosmuecTBO yacoB

JneKTpoHHbIe (1{u¢poBbIe)

Ne ni/m
° NporpamMMsbI Bcero KonTposbHet TIpakTHyeckue oOpa3oBaTe/bHbIE PecypChl
e padoThbI padoThI

Pazgen 1. TensioBble AB/IeHUA
1.1 CTpoeHue U CBOMCTBA BelljeCTBa 7 https://m.edsoo0.ru/R8QZNCIPM
1.2 TeruioBblie MpoOLECChHI 21 1 5 https://m.edsoo.ru/FI42A5VZA

Wtoro no pa3peny 28

Pa3zpen 2. DnekTpuuyeckue 1 MarHUTHbIE IBJICHUSA
2.1 OTIeKTpHHeCKite BHPS\IJALI. SapAKeHHbIe 7 1 https://m.edsoo.rut/R4QORCTQ4

Tesia U UX B3aUMO/IeICTBUE

2.2 [TocTOsIHHBIN 31MeKTpUYeCKU TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHble IBJI€HHS 6 1.5 https://m.edsoo.rt/BULAFRBRA
2.4 OJIeKTpPOMarHUuTHasi UHAYKLMS https://m.edsoo.ru/7QODS8EL15

Wtoro no pa3peny 37

Pe3epBHoe Bpems 3

OBLIEE KOJIMYECTBO YACOB I10

1 68 4 14.5

I[TPOI'PAMME




9 K/IACC

KoimnuyecTBO yacoB
Ne /i HanmMeHoBaHMe pa3/je/ioB U TeM K - JeKTpoHHbIe (1{u()poBbIe)
B NporpamMMsbI Bcero OHTPOJIBHEL paxTHHecKue oOpa3oBaTe/bHbIE PecypChl
e paboTbI paboThI
Pazpgen 1. MexaHnnueckue siBJIeHUA
MexaHUuecKoe JBUKEHHe U CTI0OCOObI ero
1.1 A 10 1 https://m.edsoo.rt/CEOGHRGTL
OnMCaHUs
1.2 B3aumopeiicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbI COXpaHeHUs 10 https://m.edsoo.ru/SHEC3Y25B
Wtoro no pa3peny 40
Pasgen 2. MexaHu4ecKHe K0/1e0aHusA U BOTHBI
2.1 MexaHuueckue KoyieOaHus https://m.eds00.ru/S5VIGSAI3
2.2 MexaHuyeckye BOJHbBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Wtoro no pa3peny 15
Pazpgen 3. JieKTpOMardHMTHOE M0Jie U 3/IeKTPOMarHUTHbIE BOJIHbI
OJleKTpoMa oe 11oJ1e
3.1 POMArHHTHOE riosie 1 6 2 https://m.edsoo.r/DT98BBEY0
3J1eKTPOMarHUTHbIE BOJIHBI
Wtoro no pa3peny 6
Pa3zpen 4. CBeToOBBIE AIB/ICHUS
4.1 3aKOHbI PacrpoOCTPaHeHUs CBeTa https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTUYECKHE TIPUOOPEI https://m.edsoo.rt/20WNYKRX1
4.3 Pa3nokeHue Geioro cBeta B CIIEKTP https://m.edsoo.ru/2Z5AHODTO
Wtoro no pa3peny 15

Pa3pen 5.

KBaHTOBBIE SIB/ICHUSA




5.1 Vcniyckarve 1 Moryowerue ceera 4 1 https://m.edsoo.ru/BK5S5E4AQQ8
aTOMOM
5.2 CTtpoeHue aTOMHOTrO siipa 1 https://m.edsoo.ru/USWX2R61B
5.3 AnepHble peakuu 1 https://m.edsoo.su/TMMVY9VSF
Wtoro no pa3peny 17
Pa3pen 6. IloBTOpuTEe IbHO-00001AOIUI MOAY/TH
6.1 TosToperme u 06obuerve Copepxars 9 2 https://m.edso0.ru/JKQX VISBE,
Kypca ¢usmku 3a 7-9 knacc
Wtoro no pa3peny 9
OBLIEE KOJIMYECTBO YACOB I10 102 97
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IIOYPOYHOE IVIAHUPOBAHUE

7 KIIACC
KoinuyecTrBo yacoB
Ne Tema VDOKa K I Hara J/IeKTPOHHbIe LU(POBbIe
n/n yp Beero OHTPOJILHBIE PaKTHHUECKME | yavyenns | oGpasoBaTe/IbHBIE PeCypChbl
paboThI paboThI
®du3uKa — Hayka 0 [pUpoje.
1 ABnenus ripupoel. PuUsrueckue 1 https://m.edsoo.ru/35YPBIW5K
SIBJIEHUS
MexaHuueckue, TervioBble,
2 3J/IeKTpUYeCKue, MarHUTHbIe, 1 https://m.edsoo.ru/116U53L.6H
CBETOBbIe, 3BYKOBbIE SIBJIEHUS
du3nyecKue BeJIMUMHbI U UX
3 1 https://m.edsoo0.ru/6ZYFTFPA7
r3MepeHue
Ypok-uccnenosanve
"3mepeHue Temrieparypsl Ipu
4 TIOMOLIU KUJIKOCTHOI'O 1 1 https://m.edsoo.rt/VQGCNSIMP
TepMOMeTpa U JaTuhKa
TeMrneparyps!"
Kak ¢usuka u gpyrue
eCTeCTBEeHHbIe HayKU U3y4aroT
npupoay. EcrecTBeHHOHayYHbII
5 PHDORY Y 1 https:/m.edso0.ru/3LPP2HPX2
MeTo/ ro3HaHus. OnucaHue
(bu3UUeCcKUX sIBEHUMN C
TOMOILIBIO MOJIeier
Ypok-uccnenosanue "lIIpoBepka
TUIIOTe3bI: JaJbHOCTh I10J16Ta
6 IIIapHKa, MyILeHHOr 0 1 1 https://m.edsoo.rw/9YLZITEMU

TOPU30HTAJILHO, TeM OOJIbIIIe,
yeM 6Gosibliie BBICOTA ITycKa"




Crtpoenue BeljectBa. OIbITHI,

«OrmpeziesieHye IJIOTHOCTH

7 JlOKasbIBaroLyie TUCKPeTHoe https://m.edsoo.rt/FSPU40LYR
CTpO€eHUe BelleCTBa

8 [ Br>KeHVe yacCTul] BeljecTsa https://m.edsoo.ru/HQ31SN1F3
Ypok-uccnenoanue «OIbITHI 10

9 Ha0JTI0IEHUIO TETIOBOTO https://m.edsoo.ru/FT87UNTLS
pacIIMpeHust Ta30B»
ArperaTHble COCTO

10 DeraTHble CoCTOARMA https://m.edso0.r/STRDWACXM
BelllecTBa
B3anmocCBs3b Mexay
CBOWCTBaMH BelleCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX

11 P https:/m.edso0.r/AWM1DBI48
aTOMHOMOJIEKYISIPHBIM
ctpoenueM. OcobeHHOCTH
arperaTHbIX COCTOSTHUM BO/JIbI
MexaHruecKkoe JBIKeHUe.

12 PaBHOMepHOe 1 HepaBHOMepHOe https://m.edsoo.ru/3W6CCIHB1
JIBIDKEHHEe

13 Cxkopoctb. EquHUIIBEI CKOPOCTH https://m.edsoo0.ru/29GPTJAKL
PacueT nyTu ¥ BpeMeHU

14 YT H Bp https:/m.eds00.r/PVHMNWAUA
JIBIKEHUST
WHepiysi. 3aKOH UHEPLIWH.
B3auMogeiicTBure Tes Kak

15 A https://m.edsoo0.ru/KX5510IBX
MpUUKHA U3MEHEeHUsI CKOPOCTU
JIBIDKEHUS Tesl
[TnoTHOCTH BelrjecTBa. Pacuet

16 Macchl ¥ 00beMa Tesia 1o ero https://m.eds00.ru/0S71X3DPS
TIJIOTHOCTH

17 JIabopaTopHas pabora https://m.edsoo.rut/OH22PX7CX




TBEPZOrO Tesa»

Peitienue 3a4/1a4 110 TemMe

18 . " https://m.eds00.ru/50DY VY G49
[110THOCTH BeljecTBa

Cusia Kak XxapakTepucThKa

19 B3auMozeuncTsus ten. Cuna https://m.edsoo.ru/NV56FY 1G2
yIIpyrocTy. 3akoH I'yka
JlabopatopHasi paboTa
«/3yueHuve 3aBUCMMOCTH

20 pacTsbkeHus1 (Aedopmarivin) https://m.edsoo.r/PXXW6DHXE
TMPY>KUHBI OT MPU/I0’KEHHOU
CUJIBD»

21 Alpterne Taroterys. Cia https:/m.eds00.1/OCWIXENQE
TSDKeCTH
CBsi3b MeX/y CUJION TSDKECTU U

22 maccoi resa. Bec Tesa. " https://m.edsoo.ru/8PZHPV1Y]J
Perenue 3azau mo teme "Cusa
TsDKeCTH"
Cusia TsDKeCTH Ha Apyrux

23 riaHetax. dusnuyeckue https://m.edsoo.rw/IM2DOKYLI
XapaKTePUCTUKU TJITaHeT

24 N3mepenue cui. JuHamomeTp https://m.edsoo.rw/IT1ZGKCKH

25 Bec Tena. HeBecomocTtb https://m.edsoo.ru/UA01ISQ8RE
CrokeHue ByX CUJI,
HarpaBJ/IeHHBIX 110 OJHOMN

26 pan 2 oA https:/m.eds00.r/L6SNUZVZ8
npsiMoii. PaBHOZEMCTBYOIIast
cun
P

27 . erierme Ea,qaq 1o Teme " https://m.edsoo.rt/MKPXDZNX5

PaBHOpeliCTBYIOI[ast CUIT
28 TpeHue cKo/IbXeHUs U TpeHue https://m.edsoo.rw/TA1EOSMMH

TTOKOS1. TPEHI/IE B IIpyUpoJe 1




TeXHHuKe

29

JlaboparopHasi paboTta
«/3yueHune 3aBUCUMOCTY CUJIBI
TPeHUs CKOJIbXKeHUS OT CUJIbI
JlaBJIeHUs U XapakTepa
COINPUKACAOLUXCSA
MOBEPXHOCTEeN»

https://m.edsoo.ru/TAQP4B30A

30

PelieHyie 3a/jau Ha oripe/iesieHue
PaBHO/|ENCTBYIOLLIEH CUITbI

https://m.edsoo0.1ru/5YY23XXSD

31

Peitienure 3azau o temam: «Bec
Tena», «['padrueckoe
n3o00pakeHue Cum», « CUITbI»,
«PaBHOEUCTBYIOIAsT CUIT»

https://m.edsoo0.ru/T9V639RZF

32

KoHTposbHast paboTa 1o TeMam:
«MexaHuyeckoe JBVKeHUEe»,
«Macca, IIJIOTHOCTB», «Bec
Tena», «I'padrueckoe
n300pakeHue cum», « CUIbI»

https://m.edsoo.ru/PAROSWE4D

33

Haenenue. CriocoObl
YMEHbIIEHUS ¥ YBeJTMUeHHUsT
JIABJIEHUS

https://m.edsoo.ru/25TVM1FDL

34

HaBneHue rasza. 3aBUCUMOCTb
JlaBJIeHusi ra3a oT 00bEMa,
TeMIiepaTyphbl

https://m.edsoo.ru/544YMX9WR

35

[Tepenaua gaBaeHus: TBEPABIMU
TeJlaMU, )KUJKOCTSIMU U Ta3aMU.
3akoH Ilackang

https://m.edsoo0.ru/CG5P0SNWO

36

,[[aBJ'IEHI/Ie B XXMJIKOCTHU M rase,
BbI3BAHHOE ,E[EI\/,ICTBI/IEM CHJIbI
TsOKeCTHu

https://m.edsoo.ru/K7T1219UC




Pemmenuie 3amau mo teme

37 «/laBrieHve B )XUIKOCTH Y rase. https://m.edsoo.ru/UHHC5RB6W
3akoH [lackansa»

38 Coob1ijarormuyecs: Cocy/ibl https://m.edsoo.rt/7ZHDBMDHR2

39 'uapaBaMUecKuii rpecc https://m.edsoo.ru/67X21,F396
M . %

40 aHOMeTPB{, Hopesoit https://m.edso0.ru/5G846G718
JKAJKOCTHBIM HacoC
Atmocdepa 3emu. [TpUuMHbBI
CyIlleCTBOBaHUS BO3/yILIHOM

41 060/10uKy 3eMyii. 3aBUCUMOCTb https://m.edsoo.rut/DRQ6ZPW1M
aTMoc(hepHOro JjaB/eHust OT
BBICOTBI HaJ YDOBHEM MODSI
B A

42 ec Bo3fyxa. ATMOchepHoe https://m.edsoo.ru/PYRNEDISY
JlaBjieHue
N3mepe

43 MeperHe aTMOChepHoro https://m.edso0.ru/2183TIPD4
JassieHus. OnbiT Toppuuesum
3aBUCUMOCTb aTMOC(hepHOro

44 JIaBJIEHUS OT BBICOTHI Ha[T https://m.edsoo.rW/ YWIJFWMZI1J
YPOBHEM MOPSsI
bapometp-anepous.

45 ATMmocdepHoe aBieHUe Ha https://m.edsoo.rt/ WBNXTP7GR
Pa3UUHBIX BbICOTaX
Perienue 3az1au 1o teme

46 FCLIEHHE 38AaH 110 TEME https://m.eds00.r/YWVWL5TA1

ATMocdepHoe faByieHue

eticTBYE KUAKOCTH U ra3a Ha

47 TIOTPY>KeHHOe B HUX TeJIo. https://m.edsoo.ru/SMGIFR466
ApxumezioBa cuia

48 JlaboparopHasi pabota https://m.edsoo.ru/7U40IDLK2

«OrnpefiesieHUe BbITaJKUBAIOLEN

CUJIbl, JEVICTBYIOIIEN Ha TeJlo,




MOTPY’KEHHOE B )KUJKOCTb»

JIabopaTtopHasi paboTa 1o Teme
«/ccnenoBaHue 3aBUCUMOCTH

49 Beca Tesa B Bojie OT 00bEéMa https://m.eds00.ru/OUOBGKKSW
MOTPY’KEHHOM B )KUIKOCTb YaCTH
Te/Ia»

50 [1naBaHue Ten https://m.edsoo.rt/UMAE9Q10Y
JlabopatopHasi paboTa
"KoHCTpyupoBaHue apeoMeTpa

51 WU KOHCTPYUPOBaHUE JIOAKU U https://m.edsoo.ru/BGOVBS63P
oripeziesieHue eé
Ipy30I0AbEMHOCTH"
Perrenue 3azjau o remam:
«ITnaBanue cynos.

52 Bo3nyxormnnaBanue», «/laBneHue https://m.edsoo.ru/R7VHLAG60Q
TBepAbIX TeJ, )KUAKOCTeN U
ra3oB»

53 MexaHnueckasi pabota https://m.edsoo.ru/1YIR6J7L5
MowHocTh. EquHuLb

54 HIHOC AHHHLET https://m.edsoo.ru/4AUUXTHR1X
MOLL[HOCTH
Ypok-uccienosanue "Pacuér

55 MOILIHOCTH, pa3BMBaeMOU Mpu https://m.edsoo.ru/GDB065558
NoAbEMe I10 JieCTHHULe"
[IpocThie MexaHH3MbI. Poryar.

56 P https://m.eds00.r/8YRUOUGS2
PaBHOBecue cui Ha pbluare
KoHTpospHast paboTa 1o Teme
«/[laByieHve TBepAbIX TeJl,

57 JKUJIKOCTEH 1 ra3oB» / https://m.edsoo.rt/DWLOWQXQZ

Bcepoccuiickasi MpoBepouHast
pabota




58

Pe3epBHbIil ypok. Pabora c
TEKCTaMH 110 TeMe «/]aBieHne
TBEPABIX TeJl, )KUAKOCTeH U
ra3oB» / Bcepoccuiickas
rpoBepouHasi paboTa

https://m.edsoo.ru/RFCSYBI9F8

59

Pbluaru B TeXHUKe, ObITY U
ripupojie. JlabopaTopHasi pabora
«HccnenoBanre ycioBUM
PaBHOBECHSI pblyara»

0.5

https://m.edsoo. s /KR7VOIXUT

60

Pewenue 3azau o teme
«YCNoBUS paBHOBECHs pbluara»

https://m.edsoo.ru/6AXDHFS8N

61

Kos¢dduriimeHT rnosesHoro
JIeACTBUSI MeXaHU3Ma.
JlabopatopHasi paboTa
«M3mepenue KII/] HaK/IOHHOM
TJIOCKOCTH»

0.5

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

62

Peitienre 3azau 1o teme
"Pabora, moiHOCT, KIT/"

https://m.edsoo.ru/VF5XBQLVS

63

MexaHuuecKast SHeprusi.
Kunetnueckasi ¥ moTeHLMaibHas
SHeprus

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHeHUs
MexXaHU4eCKOM IHepruu

https://m.edsoo.ru/46Y227ZPME

65

YPOK-3KCIIepUMEHT 110 TeMe
"DKCIlep¥MeHTa/IbHOe
ornpeziesieHVe ¥3MeHeHUsT
KUHETUYeCKOU U
MOTEeHL[MaTbHOU SHepruu Mpu
CKaTbIBaHUU TeJsia 10 HAKJIOHHOU
IJIOCKOCTH"

https://m.edsoo0.ru/SM7E7YTZC




KoHTpospHast paboTa 1o Teme

66 1 https://m.edsoo.ru/AECZ9T7EC
«PaboTa 1 MOIITHOCTb. DHEpPrUs»
Pe3epBHbIil ypok. Pabora c

67 TeKCTaMH M0 TeMe 1 https://m.edsoo.ru/MJJPGGSA3
"MexaHnueCKoe ABWKeHHe"
Pe3epBHbIil ypok. Pabora c

68 TeKCcTaMH 110 Teme "Pabora. 1 https://m.edso0.ri/XT2SMNZYM
MougHocTb. DHeprus"

OBIIIEE KOJIMYECTBO YACOB I10 68 1

I[TPO'PAMME




8 KV/IACC

KosmmuecTBo yacoB

No Tema VDOKa K -~ Jdara JJIeKTpOHHBIe H(pPOBbIe
n/n yp Bcero OHTPO/ILHEIE PaKTHIECKME | yavyenns | oGpasoBaTebHbIE pecypehl
paboTbI paboThI
OCHOBHBIE 0JI0XKeHUS
osne 0-KMHETHUYeCKOM

1 MOIEKYIADHO-KMHETHHEECKOU 1 https://m.edso0.r/10BIEJ8GQ
TEeOPUU U UX OTIbITHbIE
MO/ TBEPKJeHUS
Macca u pasmep aTtoMo

2 ¥ PAsMep aToMoB 1 1 https:/m.edso0.r/OMINAE3EH
MOJIEKY T
Mogenu TBEpPAOTO, )XUJKOTO U

3 ra3000pa3HOro COCTOSTHUMA 1 https://m.edsoo.rt/HVW3WMRAS
BelllecTBa
OOBsICHEeHHE CBOWMCTB TBEP/OTO,
>KAZIKOTO Y ra3000pa3Horo

4 COCTOSIHUM BellleCTBa Ha OCHOBe 1 https://m.edsoo.ru/DJYTZQH83
T10JIO’KEHUH MOJIEKYJISIPHO-
KUHETUUeCKOU TeOpum
Kpucrannueckue v amopgHbIe

5 b pd 1 https://m.eds00.ru/8G73PVM40
Tena
CMaunBaHUe U KalmWUISIPHOCTb.

6 P 1 https://m.edsoo.ru/7XZHOXTSK
IToBepxHOCTHOE HaTsKeHVe
TersioBoe pacipeHue u

7 P P 1 https://m.edsoo.ru/I3AN30KS8L
oKartue
Temnepatypa. CBs3b

8 TeMIepaTypbl CO CKOPOCTHIO 1 https://m.edsoo.ru/5XSV6F15B
TETJIOBOTO IBU)KEHUS YaCTHIL]

9 BHyTperrs sHepru. Crocoe! 1 https://m.edsoo.r/BBVCIIMHG

M3MeHeHHsl BHyTPeHHel SHepruu




10

Bupp! Terionepesauu

https://m.edsoo.ru/WF4J3070P

11

Ypok-kKoHepeHLus
"IIpakTHUeCcKoe UCI0/Ib30BaHue
TeIUIOBbIX CBOMCTB BellleCTB U
MaTepuasioB B Lie/IsiX
sHeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonmnuecTBO TennoThl. Y fe/ibHast
TerI0eMKOCThb

https://m.edso0.ru/88291DDIZ

13

YpaBHeHue TeruIoBOro HamaHca.
Tern000MeH U TEMI0BOe
paBHOBecHe

https://m.edsoo.ru/P52QUVQJE

14

JlaboparopHasi paboTa
"UccnenoBanue siBlIeHUAS
TeryI000MeHa MPU CMeIMBaHUH
XOJIOAHOW U ropsiuel BoAbI"

https://m.edsoo.ri/FR2N6N5GV

15

PacueT KO/IMueCTBa TEIUIOTHI,
HEoOXOZMMOrO /IJIsi HarpeBaHUs
TeJia U BbIJIe/IIEMOT0 UM TIPH
OXJTKIEHUH

https://m.edsoo.ru/JSMRA1APW

16

JlabopaTopHasi paboTa
"OrnpefienieHre yienbHOU
TerIoeMKOCTH BelllecTBa"

https://m.edsoo.ru/40IT1ZJAH

17

OHeprus TorvBa. Y jenbHas
Ter/10Ta CropaHus

https://m.edsoo.ru/683AIXYWS8

18

[lnaBmeHue U oTBEpAEBaHKe
KPUCTa/UINYeCKUX TeJl.
Y penbHas TeruioTa 1iaB/ieHUs

https://m.edsoo.ru/JHE5A1PJF

19

JlaboparopHasi paboTa
"OnpegeneHue yJenbHOU
TeIIOTHI TJ1aB/IeHUs Jibjaa"

https://m.edsoo.rt/LCQXVHGHD




20

[Tapoobpa3oBaHue 1
KOHZleHcalus. McriapeHuve

https://m.edsoo.ri/CQG4DQKML

21

Kurnenue. Y enbHas Teruiora
rnapooOpa3oBaHUs U
KOH/IeHCalMU. 3aBUCUMOCTb
TeMIlepaTypbl KUTIEHUsI OT
aTMoc¢hepHOro /JaBieHUst

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxHocTs BO3yXa.
JlaboparopHasi paboTa
"OrnpefienieHre OTHOCUTETbHOU
BJI&)KHOCTH BO34yxa"

https://m.edsoo.ru/7KP37W0J1

23

Petiienne 3d/la4 Ha oripejejieHre
BJ/I&XKHOCTH BO34yXd

https://m.edsoo.ru/N4XJEXGAL

24

TIpUHLIUIIEI pabOThI TEIIOBBIX
asurartesniedi. Tlaposas Typ6uHa.
JIBUraTe/ib BHyTPEHHETO
Cropasus

https://m.edsoo0.ru/6BKWSWYG6

25

KII/I TersioBoro Apurare/is.
TeruioBble fBUTaTeM U 3alljUTa
OKpy’Karolel cpe/pl

https://m.edsoo.su/UJASDRDOH

26

3aKOH COXpaHeHUs U
TipeBpallleHNs SHepruu B
TeIJIOBBIX IIpoLieccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBKa K KOHTPOILHOU
pabote 1o Teme "TerioBbie
siB/ieHus1. Vi3aMeHeHUe
arperaTHbIX COCTOSTHUM
BelecTBa"

https://m.edso00.ru/9AQ53CC7C

28

KontpospHast paboTa o teme
"TemnoBbIe SIBJIEHUS.
M3MeHeHue arperaTHbIX

https://m.edso00.ru/0X03133KU




COCTOSIHUM BelljecTBa"

OJiekTpusaLus Tes. JIBa pozga

29 https://m.edsoo.ru/9E8SKDQMD
3/7IeKTPUUECKUX 3apsiioB
Ypok-uccnesoBaHue

30 "DnieKTpU3aLus Tea UHAYKLen https://m.edsoo.ru/JALQFK67]J
U TIPY COTPUKOCHOBEHUU"
B3aumopeiicTBue 3apsyKeHHBIX

31 A P https://m.edso0.n/LIICQZZS9
Tes1. 3aKoH KyJsioHa
DJIeKTpUYeCKoe IioJie.
HanpspkeHHOCTD

32 3/IeKTPUYECKOro 110151, [IpuHLmI https://m.edsoo0.ru/N79CZGZ1J
CyTepIIO3ULIUU 3JIeKTPUYECKUX
roJieit
Hocutenu snektpruueckux

33 3aps/I0B. D/ieMeHTapHbIN 3apsij. https://m.edsoo.ru/AFOIKADMV
Ctpoenue aToMa
[TpoBOIHUKY U AUI/IEKTPUKU.

34 3aKOH COXpaHeHus https://m.edsoo.ru/U8JR991PB
3/IeKTPUYECKOro 3apsja
Pelienue 3a/1au Ha mpUMeHeHUe

35 . A P https://m.eds00.r/SXWWOSWJI5
CBOMCTB 3/IeEKTPUYECKHUX 3apsizioB
OneKTpUYeCcKum TOK, yCI0BUS

36 ero CyLecTBOBaHus. VICTOUHMKMU https://m.edsoo.ru/ISIMP3J3M
3/7IeKTPUUECKOr0 TOKa

37 [elicTBYS 3/1EKTPUUYECKOTO TOKA https://m.edsoo.rt/Q8WUTCKVT
Ypok-uccnenoBanue "JleiictBue

38 3/IeEKTPAYECKOr 0 T10J151 Ha https://m.edsoo.r0/ZHMKZM4JU
IPOBOJHWKY U JU3/IeKTPUKU"
ONeKTPUYEeCKHH TOK B MeTaslnax,

39 P https://m.edsoo.ri/E4ACOOOYPF

KUOKOCTAX U I'a3aX




40

OJIeKTpUJeckas Lelb U eé
COCTaBHbIE YaCTH

https://m.edsoo.ri/RYW7KUDDO

41

Cwua Toka. JITaboparopHast
pabora "Vi3mepenue u
peryivpoBaHue CUJIbI TOKa"

0.5

https://m.edsoo.ru/SLHH7UNJI

42

DJIeKTprUYeCcKoe HarpspKeHue.
Bonbrmetp. JlTabopaTtopHast
pabota "Vi3mepeHue u
pery/iMpoBaHue HarpsKeHus

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuB/ieHre IPOBOJHUKA.
Y penbHOe CONpOTUB/IEHKE
Bell|ecTBa

https://m.edsoo.ru/E8UO5PC4G

44

JlaboparopHasi paboTa
"3aBUCHMOCTD 3/IeKTPUUECKOr0
COTPOTHBJIEHUS IPOBOJIHMKA OT
ero JIJIMHbI, TJI0IIa 1
TIOTIepeYHOro CeyeHus U
MaTepuasna"

https://m.edsoo.ru/4JDA8GZNX

45

3aBUCHUMOCTb CUJTbI TOKA OT
HarpsbkeHust. 3akoH Oma st
ydacTKa 1jemnu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaboparopHasi paboTa
"NccnenoBanue 3aBUCUMOCTU
CUJ/Ibl TOKA, UAYILLero uepes
pesrcTop, OT CONPOTUB/IEHUSA
pe3rCcTopa U HarpsDKeHUsl Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

ITocnenoBarenbHOE U
Trapasie/ibHOe COe/JMHeHUs
TIPOBOJJHUKOB

https://m.edsoo.ru/HJ99Q3493




48

JlabopaTopHasi paboTa
"[IpoBepka ripaBusa C/I0KeHHs
HarpsbKeHuH Tipu
T10C/IefloBaTe/IbHOM COeJUHeHUU
[IBYX pe3uCcTopoB"

https://m.edsoo0.ru/VQ3VYPOT8

49

JlaboparopHasi paboTa
"IIpoBepka ripaBwu/ia AJis CUJIbI
TOKa IpH NapasiesbHOM
COeIMHeHUU pe3uCTopoB”

https://m.edsoo.ru/DPAXG8PZJ

50

Petiienne 3d a4 Ha [IpUMEHEHNE
3aKkoHa Oma AJid Pa3/IMYHOIr 0
coearHeHM TIPOBOJAHUKOB

https://m.edsoo.ru/19ZEFKZZ74

51

PaboTa 1 MOIIIHOCTB
3/IeKTPUUECKOr0 TOKA. 3aKOH
[xoysns-JleHria

https://m.edsoo.ru/40AIXYN3H

52

JlabopaTopHasi paboTa
"Omnpeenenye paboTel U
MOIIJHOCTU 3/IEKTPUUECKOT0
TOKa"

https://m.edsoo.ru/VR92V8JHA

53

DJIeKTpUYeCcKUe LeMy U
noTpeGUTeNU MeKTpUUecKon
3Hepruu B ObiTy. KopoTKoe
3aMbIKaHHe

https://m.edsoo.ru/1L.3KZ2XL.M

54

[TocTosiHHBIE MarHUTBI, UX
B3aUMO/IENCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnegosanuve "M3yueHue
10JIeM TTIOCTOSIHHBIX MarHUTOB"

https://m.edsoo.ru/1GL7RJQOR

56

MarsuTtHoe 1osie. MaramurHoe
rojie 3eMJ/I ¥ ero 3HaueHue i
JKW3HU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK




57

[ToaroToBKa K KOHTPOJIBHOU
pabore 1o Teme
"DneKTpruuecKre 3apsbl.
3apsKeHHbIe Tea U UX
B3anUMo/IelCTBUsA. [ToCTOSIHHBIM
3/1eKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTtponbHasi pabora 1o Teme
"DJleKTpruecKue 3apsbl.
3apspKeHHbIe Tesa U UX
B3auMoziencTBusl. [1oCcTOSIHHBIN
3/71eKTpUUecKuii Tok" /
Bcepoccuiickas mpoBepouHast
paborta

https://m.edsoo0.ru/ZISSW4Z7W

59

Pe3epBHbIii ypok. Pabora c
TeKcTamu 1o TeMe "TIoCTOSIHHBIN
3/1eKTPUYECKUM TOK" /
Bcepoccutickas npoBepouHas
pabora

https://m.edsoo.rt/EQRLKPT1U

60

OmneiT Opcresa. MarHuTHoe
T10J1€ 3JIEKTPUYECKOro TOKa
MarHuTHoOe 110J1e KaTyILIKU C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[TpuMeHeHYe 3/IEKTPOMAarHUTOB
B TexHHKe. JlabopaTopHas
pabota "Vi3yueHue fieMCTBUS
MarHUTHOTO T0JIsI Ha TPOBO/IHUK
C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

ONeKTpoJBUraTe b TIOCTOSIHHOTO
ToKa. Micrionb30BaHue
5/IeKTpO/IBUraTesiet B
TEXHUUYECKUX YCTPOMCTBAX U Ha

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




TpaHcrnopre. JlabopaTopHast
pabora "KoHcTpyupoBaHue 1
r3yueHue paboThbl
3/ekTpoaBurarens"”

63

Oneitel ®apajies. 3aKOH
3/1eKTPOMarHUTHOW MHAYKLIWH.
IIpaBusio JleHra

https://m.edsoo.ru/YSDW34FVO0

64

OnekTporeHepaTop. CriocoObl
TI0/TyYeHHUS 3/IeKTPUUECKOM
9Hepruu. DJIeKTPOCTAHI[UM Ha
BO300HOBJ/IIEMBIX UCTOYHHUKAX
SHEPruM

https://m.edsoo.rt/LM1C70D7A

65

[ToaroToBka K KOHTPOJIBHOU
pabore 1o Teme
"DIeKTpuueCcKre U MarHUTHbIE
SABJIeHUs"

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbHast paboTa 1o Teme
"OneKkTpruecKrue U MarHUTHbIE
ABJIeHUA"

https://m.edsoo.rt/APBXXTADS

67

Pe3epBHbIii ypokK. Pabora c
TekcTaMu 110 TeMme "TerioBrie
aBJIeHUdA"

https://m.edsoo.ru/4B8GKYQ1X

68

Pe3sepBHbIii ypok. Pabora c
TeKcTaMH 110 Teme "MardmuTHeie
aBJIeHUd"

https://m.edsoo.r/ISHXLLTXX

OBIIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68

14.5




9 K/IACC

KosmmuecTBo uacoB

No Tema VDOKa Jara JJIeKTpOHHBIe H(pPOBbIe
n/n yP Bcero Koutposbuere | ITpaxTuyeckue u3yueHusi | obOpa3oBaTe/bHbIE PeCypChl
paboThI paboThI

M .

1 EXAHIIECKOE IBIDKEHME 1 https://m.edso0.rs/UP3IBBVCD
MarepuasnbHasi TOUKa
Cucrema orcyera.

2 OTHOCUTEe/IBHOCTh 1 https://m.edsoo.rt/UWFLOQ33T
MeXaHUYeCKOT O JBHKeHUsI

3 PapHomepHoe npaMoriHerHoe 1 https://m.eds00.r/EGSRWOZKO
[IBIDKeHHe
HepaBHOMepHOe NpsIMOTMHEHOe

4 nBwKenue. CpeqHss U 1 https://m.edsoo0.ru/1.043PYTGB
MIHOBEHHasi CKOPOCTb
[TpsiMonuHelHOe

5 PaBHOYCKOPEHHOE [IBUKeHUe. 1 https://m.edsoo.ru/BKUYWCHBO0
YckopeHue
CKOpOCTh TIPSIMOJIMHEMHOT'O

6 PaBHOYCKOPEHHOT'O JBUKEHUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopocTH
JlaboparopHasi paboTa
"OnpepenieHne yCKOpeHHUs Tesa

7 IIpY PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1IKKINJFO8
JIBWDKEHUH 110 HAKJIOHHOU
IIJIOCKOCTH"
CBobopHoe mazieHue temt. O

8 BODOAROE TAACHHE TEIL LHbITH 1 https://m.edsoo.ru/NMQA4GGEOQ
lamunes

9 PaBHOMepHOe JBUKeHue 110 1 https://m.edsoo.rt/PVRBIDTTH

OKpY>XHOCTH. ITepyoz 1 yactora




obOparrieHusi. JTuHeliHasi ¥ yroBast
CKOPOCTH

€HTPOCTPeMUTETbHOE

10 Henrpoctp https://m.edso0.ru/OSLEGWEZY
yCKOpeHue
[TepBoiii 3akoH HeroToHA. BekTo

11 P KTOP https://m.edsoo.ru/TADTURL3K
CUJIbI
Bropoi 3akoH HeroToHa.

12 . https://m.eds00.ru/5A28NGVEV
PaBHOzeMICTBYIOII|As CUJia
Tpetuii 3akoH HbroTOHA.

13 P https://m.edsoo.ru/XPFY G64RM
Cyrniepriosuuus Cuin
Peluenue 3a1au Ha mpUMeHeHUe

14 A P https://m.edsoo.ru/GEM2S4HK9
3aK0HOB HeroToHa

15 Cwuna yrnipyroctu. 3akoH I'yka https://m.edsoo.rut/BHBXXRIJQ
Pewienue 3azmau no treme «C

16 o ¢ «ua https://m.edsoo.ru/HML1AMN12
YIIpyroctum»
JlabopaTopHasi paboTa

17 «OmnpepeneHue XeCTKOCTU https://m.edsoo.ru/T4PAJAFV1
TIPY>KUHbI»

18 Cwunia TpeHust https://m.edsoo.ru/B4WPRAS8I7
Pemenue 3aau no teme «Cuna

19 & « https://m.eds00.r/PIDH2DCIT
TpeHUs»
JlaboparopHasi paboTa

20 "Onpegenenve ko3¢ duiiieHTa https://m.edsoo.ru/C56RD8K X8
TPeHUs CKOJIb)KeHUs "
Perienue 3azau o teme "3akoHbI

21 Herotona. Cuna ynpyrocru. Cuna https://m.edsoo.ru/VT3T38KBU
TpeHus"

22 Cuna TsKeCTy 1 3aKOH https://m.edsoo.rt/MEETXGF6Q

BCEMHMPHOI'O TATOTEeHUA.




YckopeHre CBOOOZHOTO TMaZieHust

23

Ypok-koHdepeHius "[IBrkeHne
TeJ1 BOKPYT I'PaBUTALJMOHHOIO
teHTpa (CosiHeuHasi cucTemMa).
lNanakTyku"

https://m.edsoo.ru/BL.GGQ9259

24

Pemrenne 3amau o teme "Cuna
TSDKeCTH Y 3aKOH BCEMHPHOTO
TATOTEHUs"

https://m.edsoo.ru/VO2GV8YAT

25

[TepBast KocMHUeCKasi CKOPOCTb.
HeBecomoCTh U Tieperpysku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecHe MaTepHanbHOM
TOUKHU. AOCOJTFOTHO TBEPZOE TeJIO.
PaBHOBecue TBEpHOrO Tea C
3aKPEI/IEHHOM OChbIO BPAIL[eHMSI.
MowmeHT cuinsbl. LleHTp TsKecTH

https://m.edsoo.rt/AONEMBA459

27

PaBHOBecHe MaTepHabHOM
TOUKH. AOCOTFOTHO TBEP/IOE TeJO.
PaBHOBecue TBEp0r0 Tesia C
3aKPeIIEHHOM OChIO BpalL|eHUs.
MowmeHT cusnbl. LleHTp TskecTn

https://m.edsoo. u/GAMQWA4SLS

28

PellieHue 3aziau no teme
"MowmeHT cusibl. LleHTp TskecTr"

https://m.edso0o0.ru/0QJSN205C

29

[ToaroToBKa K KOHTPOILHOM
paborTe 110 TeMe "MexaHHUECKOE
IBwkeHue. Bsaumogeiicteue Ten"

https://m.edsoo.ru/8D7SUVX5]

30

KonTponbHast paboTa 1o Teme
"MexaHuueckoe ABUXKEHHeE.
BsaumopeiictBue Ten"

https://m.edsoo.ru/J1BOUJ2YG

31

NMmnynbc Tena. IMnynsc cUmsbl.
3aKOH COXpaHeHUs! UMITyJIbCa.

https://m.edsoo.ru/7PISBWQD?2




Ynpyroe u Heynpyroe
B3aHMO/IelICTBHE

Pentenne 3amau 1o Teme "3aKoH

32 " https://m.edsoo.ru/LQO6EH8F9
COXpaHeHHUsT UMITyJIbCa
Ypok-koH(pepeHIus "PeakTHUBHOE

33 P (epenny N https://m.edsoo.ru/3UH32H4RL
JIBIDKEHHUE B TIPUPO/Ie U TEXHUKE
MexaHuueckasi pabora u

34 P https://m.edsoo.ru/FCOHVOY XP
MOII[HOCTb
PaboTa CU/IbI TSPKeCTH, CUIBI

35 ’ https://m.edsoo.ru/Y4H20OMDHI
YTIPYTOCTH U CUJIbI TPEHUS
JlabopaTopHasi paboTa
«OmnpezeneHvie paboThI CUJIBI

36 TpeHUsi IPU PaBHOMEPHOM https://m.edsoo.ru/609HFE1P8
JBIDKEHWH TeJa T10
TOPU30HTAIbHOM TTOBEPXHOCTH»
CBsI3b 2He abO0ThI.

37 BA3D SHEPTUH 1 pabOThI https://m.edsoo.ru/ZIFB7LSEF
[ToTeHLManbHas SHEPTUS
KuneTtnueckas sHe . Teopema

38 MHETHHECKAA SHEPTHA. LCOpem https:/m.edsoo.r/WKXL7NXVR
0 KMHEeTUUeCKOU SHepruu
3aKOH COXpaHe JHe

39 KO COXDAHEHIA SHEPTHH B https://m.edsoo.rt/FMM2S69EB
MeXaHHKe
JlaboparopHasi paboTa

40 «/3yueHue 3aKOHa COXpaHEHHUS https://m.edsoo.ru/0TVK8KIXB
SHEepPrun»
KosnebaTenbHoe ABMKEHHE U €T0

41 A https://m.edsoo.ru/3EQ3BHBZ3
XapaKTepUCTUKHU
3aryxatoliie KoyiebaHusl.

42 BeIHYyXjeHHbIe KoneOaHusl. https://m.edsoo.r/I3ZKD2M12
Pe3onaHc

43 MaTtemaTrueckui U Npy>KUHHBIA https://m.edsoo.ru/O71PZDM11




MasATHUKN

44

Ypok-uccienoBaHye
«3aBUCUMOCTb I1eproa
K0JIeOaHUH OT YKeCTKOCTH
TIPY>KUHBI U MaCChI Fpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpaiuieHne sHepruu 1pu
MeXaHWYeCKuX KoJiebaHusIx

https://m.edsoo.ru/RPN7BU655

46

JlabopaTopHasi pabora
«OripesienieHre 4acTOThI U
riepro/ia KojiebaHMii Mpy>KUHHOTO
MasiTHUKa»

https://m.edsoo.rt/EV1Y2NUGC

47

JlaboparopHasi paboTa
«ITpoBepka HE3aBUCUMOCTHU
nepro/ia KojiebaHuii rpysa,
TIOJIBEIIIEHHOTO K HUTH, OT MaCChl
rpy3sa»

https://m.edsoo.ru/6YGEHW8DT

48

Mexaanueckue BojiHbI. CBOMCTBa
MeXaHMUeCKHX BOJIH.
[Tpopo/ibHBIE U ONIEpEeYHbIe
BOJIHBI

https://m.edsoo.rt/QHBQ3U5XV

49

Ypok-KoHbepeHIus
"MexaHU4eCcKUe BOJIHEI B
TBEpJOM Tejie. CelicMuueckue
BOJTHBI"

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

50

3ByK. PacripoctpaneHnue u
OTpa)keHHe 3ByKa

https://m.edsoo. s u/NTZLRXDB5

51

Ypok-uccnesoBaxve
"HabsroieHre 3aBUCHMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

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

52

['pOMKOCTB 3ByKa U BbICOTa TOHA.

https://m.edso0.ru/AOY3HSN3G




AKyCTUYeCKUM pe30HaHC

53

Ypok-KoHbepeHiys " Y IbTpa3ByK
Y UH(Pa3ByK B IPUPO/Jie U
TexXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroTOBKA K KOHTPOJIBHOMN
pabore 1o Teme "3aKOHBI
coxpaHeHusl. MexaHuueckue
Koie0aHus1 ¥ BOJTHBI"

https://m.edsoo.ru/7YAJAV57M

55

KonTponbHast paboTa o Teme
"3aKOHbI COXpaHEeHHs.
MexaHuueckue KoyiebaHUs U
BOJIHBI"

https://m.edsco.0w/ZVD7744VH

56

SHEKTpOMaFHI/ITHOE I1oJjie.
SJIEKTPOMEIFHI/ITHBIE BOJIHBI

https://m.edsoo. s/ KAKC7HSCG

57

CBoliCcTBa 3/1eKTPOMarHUTHBIX
BOJIH

58

Ypok-koHbepenius "llkana
3/IeKTPOMAarHUTHBIX BOJTH.
Hcnonb3oBaHue
3JIEKTPOMAarHUTHBIX BOJTH [IJIsI
COTOBOMU CBg3H"

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccienoBanue "3yueHue
CBOWCTB 3/1eKTPOMarHUTHBIX BOJIH
C TIOMOIIBI0 MOOM/TEHOTO
TenedoHa"

https://m.edsoo.ru/SHN7BSEB4

60

PerieHue 3a/1au Ha omipe/iesieHHe
YaCTOThI U JIJTUHBI
3/IEKTPOMAarHUTHOM BOJTHBI

https://m.edsoo.ru/WIGCO6QSN

61

OneKTpoMarHyWTHasi Ipupoja
ceera. CKOpOCTB CBeTa.

https://m.edsoo.rt/ZEGOBMGFX




Bos/iHOBLIE CBOCTBA CBeTa

W cTtouHuku cBeTa.
[TpssmonuHeliHOe

62 https://m.edsoo.ru/NLIADWAXN
pacnpocTpaHeHue CBeTa.
3atmeHus CosHua U JIyHbl
3aKOH OTpa)keHUs CBeTa.
3epkasa. PellieHue 3azau Ha
63 pras LHEHHE SaAdi | https://m.edsoo.rt/QONUKCDOB
TIpUMeHeHVe 3aKOHa OTPaKeHUs!
cBeTa
64 [lpestomieHme Ceeta. 3akor https://m.eds00.r/NF1PZFEV3
rpeioM/IeHus1 CBeTa
[To/iHOe BHYTpeHHee OTpaKeHHe
N
65 CBeTa. VICHIOMb30BANHE TOTHOTO https://m.edsoo.rw/FZ7HV6E2W
BHYTPEHHEr0 OTpPakeHus B
ONTUYECKUX CBETOBOZAX
JlaboparopHas pabota
"UccnenoBanyve 3aBUCUMOCTH
66 yIJia [pejioMJIeHUs] CBeTOBOI'0 https://m.edsoo.ru/R800IT10S
Jly4da OT yrIJia MajJieHus1 Ha
rpaHuLie "BO3JyX-CTeKao""
Ypok-KoHbepeHIus
"Mcnonb3oBaHue 1OHOTO
67 BHYTPEHHETO OTPa’KeHHS: https://m.edsoo.ru/0L.9F63ZRU
CBeTOBO/Ibl, ONITUKOBOJIOKOHHAS
CBS3b"
68 JIun3bl. OnTHYeckast Cyja JIMH3bI https://m.edsoo.ru/ZV7021L.97F
I =
69 OCTpOEHHE U306pKeHUH B https://m.edsoo.ru/MWU2YHLIN
JIMH3aX
70 JlabopatopHas pabota https://m.edsoo.ru/3XTVNZNJJ

"OnpeienieHre (HOKYCHOTO




PaCCTOSIHUSI ¥ OTITUUECKOM CHJIBI
cobuparoreii JTMH3bI"

Ypok-KoHbepeHL s

71 "OnTruyeckue JTMH30BbIe https://m.edsoo.rt/KKVRKOP3D
nipubopbI"

72 [71a3 Kax onTieckas cucrema. https://m.edsoo.rw/KP1ACISPW
3peHue

73 YPOK-KOHGepeHLs "JlepexTl https:/m.edsoo.r/ZKWLQ3CHI
3peHus. Kak cOXpaHUTb 3peHue
Pa3noxeHue 6enoro ceera B

74 criekTp. OmbiTol HeroToma. https:/m.eds00.r/ZPREN4D5V
CrnoykeHue CrieKTpaibHbIX
uBetoB. Jlucnepcus ceeta
JlaboparopHast paboTa "OTIBITEI
10 pa3/ioykKeHHto 6esioro cBera B

75 CTIeKTP U BOCIIPUATHIO LBeTa https://m.edsoo.ru/ESISL6TCH
TIpeZIMETOB MPU UX HAOJII0JeHuN
yepe3 LIBeTOBbIe PUILTPHI"
Ypok-npakTukym "BosiHOBbIe

76 CBOMCTBA CBeTa: AUCIIepPCHs, https://m.edsoo.ru/A1F3HB8Y9
vHTepdepeHI s U Audpakiysa”

77 OmwiTet Pesephopsa v https://m.edsoo.ru/P922QVFEIV
TiJIaHeTapHasi MOZie/ib aToMa

78 Hocrynatst bopa. Mogers aroma https://m.edsoo0.r/OBJPHE0G2
bopa
WcnyckaHue v TiorolieHye cBeTa

79 atoMoM. KBaHThbI. JInHeliuaThie https://m.edsoo.ru/MILRTHPCO
CIEeKTPbI
Ypok-nipaktrky™m "HabsmogeHne

80 https://m.edsoo.ru/7NCL.NW296

CIEeKTPOB UCITyCKaHUA"




81

PaAI/IOElKTI/IBHOCTI: U eé BU/bI

https://m.edsoo.ru/22H32JWIL.M

CTpOEHI/Ie dTOMHOT'O d4pa.

82 https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas mozesns
P .

83 AIWIOARTHBHDIE MPEBPALEHHA https://m.edsoo.ru/RA796TPSP
N3oTomnel
Perienue 3azau o :

84 " o TEME " https://m.edsoo.ru/WX2HQP2S6

PagyioakTrBHBIE TIpeBpallleHUst

85 [Tepuog nonypacnazga https://m.edsoo.ru/WZDJCOE87
Ypok-KoHbepeHIus

86 "PainoakTHBHBIE U3/TyYeHUs B https://m.edsoo.ru/X1J4002C4
TpUpoJe, MeJULIMHe, TeXHUKe"
AnepHble peakijuu. 3aKOHbI

87 COXpaHeHUs 3apsii0BOr0 U https://m.edsoo.ru/YOQ2XMKO0
MaCCOBOI'0 YMCel

88 OHepris CBASH ATOMHBIX Aziep. https://m.edsoo.ru/NSTEUFIO3
CBsi3b MaCChl ¥ SHEPrUu
Pertenne 3amau 1o teme

89 . A . https://m.edsoo.ru/0D4KHLQ4T

AnepHble peakyn

Peakijuu cuHTe3a U JjenieHust

90 spep. IcTouHvKY 3Hepruu https://m.edsoo.r/RMBFQBND7
CouHila ¥ 3BE3]
Ypok-koHbepeHus "HaepHas
SHepreTuka. [lencTBus

91 P A . https://m.edsoo.rt/QTNWEW90Q
PaZIMOaKTUBHBIX U3/TyYeHUN Ha
JKUBbIe OpPraHu3MbI"
[ToaroroBka K KOHTPOJIBHOU
paboTe 110 TeMe

92 "OneKTpoOMarHMTHOE MoJie. https://m.edsoo.ru/TBOXBITUQ

OJIEKTPOMAarHUTHbIE BOJTHBI.
KBaHTOBBIE B/1IeHUA"




93

KonrpospHast paboTa o Teme
"DJ/IeKTpOMarHuTHoe I10J1e.
O/IeKTPOMarHUTHbIE BOJIHBI.
KsaHTOBbIe gB1I€HUA"

https://m.edsoo.ru/5SUTJAFD6U

94

[ToBTOpeHMe, 06001IeHNe.
JlabopaTopHbie pabOTHI 110 KYpCy
"B3aumopeiictBue Ten"

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

95

[ToBTOpeHMe, 06001IIeHNe.
PellieHre pacueTHBIX U
KaueCTBEeHHBIX 3a7iay 110 TeMe
"TernioBble rpoweccs”

https://m.edsoo. s u/MMINLZOSQ

96

[ToBTOpeHue, 006001IIeHNE.
Perienvie pacueTHbIX U
KaueCTBeHHBIX 3a/lay 110 Teme
"KII/I TerioBbIX gBUTaTEnei"

https://m.edsoo.ru/H7ZHKU30G3

97

[ToBTOpeHue, 06001IIEHNE.
Penrenue pacueTHbIX U
KaueCTBeHHbIX 3a/lay I10 Teme
"KII/[, 3/1eKTpoyCcTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpeHMe, 06001IIeHNE.
JlabopaTopHbie pabOTHI 110 KypCy
"CBeTOBbIe sIBJIeHUS "

https://m.edsoo.rui/FK30FNRHX

99

[ToBTOpeHue, 060611IeHMe. PaboTa
C TEKCTaMHU I10 Teme "3aKOHbI
COXpaHeHus B MexaHuke"

https://m.edso00.ru/91XS3CXDT

100

[ToBTOpeHue, 060011eHKe. PaboTa
c Tekctam# 110 TeMe "KosebaHust
Y BOJIHBI"

https://m.edsoo.r/L3YKVIINT

101

[ToBTOpeHue, 060611eHKe. PaboTa
C TekcTaMu 110 TeMe "CBeToBbIe

https://m.edsoo.auw/I1.G3271SQ6




aBjieHus"

[ToBTOpeHue, 060611eHKe. PaboTa

102 c TekcTaMu 1o TeMe "KBaHToBag 1 https://m.edsoo.ru/W7IE16NU8
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ITPOBEPAEMBIE ITPE/IMETHBIE PE3YJ/IbTATBI OCBOEHUA
OCHOBHOU OFPA30BATE/IbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIIEI'O OBPA3OBAHUA

7 KIIACC

Kopg
IpoBepsAeMoro
pe3y/bTara

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOTO 0011iero o0pa3oBaHus

1.1

HCII0/Ib30BATh M3YyUYe€HHbIe ITOHATHA

1.2

pa3/inyaThb sABJIEHHA II0 OIMMKMCAHHUIO HMX XdPdKTE€PHBIX CBOMCTB U Ha

OCHOBE€ OIIbITOB, AEMOHCTPUPYIOIHUX AdHHOE (1)I/IBI/IT—I€CKO€ sABJ/IeHHre

1.3

pacro3HaBaTh TMpOsiB/IeHWe W3Y4YeHHBbIX (PU3NUeCKUX SBJI€HUA B
OKpY’KarollleM MHpe, B TOM Uuc/ie (pU3nueckue siBjieHUsi B MPUPO/eE,
IIPY 3TOM T1€PeBO/UTH MPAKTUUECKYIO 33/jauy B yueOHYIO, BbIAEATh

CylljeCTBeHHbIe CBOMCTBA (NIPU3HAKKW) (PU3NUECKUX SBJIEHUIN

1.4

OMHUChIBaTh H3y4YeHHble CBOMCTBA Tel M (pU3UUECKHe SBJIEHUS,
ucrnonb3ys (u3dyeckre BeMUMHBI, TPU OIMUCAHWU TMPaBUJIbHO
TPaKTOBaTh (PU3WYECKUMM CMBIC/I WCIO/Ib3YEeMbIX BEJIWYMH, MX
0003HaueHUsT ¥ eVHULIBI (HU3NUECKUX BeTWYMH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAlOIL[ME  JIaHHYI0 (DU3UUYEeCKyl0 BeIUUMHY C JApYTrUMHU
Be/IMYMHAMH, CTPOMTb TpapUKM  H3yUYeHHbIX  3aBUCHUMOCTeN

d)HBI/IIJECKI/IX BeJIMUMH

1.5

XapaKTepu30BaTh CBOWMCTBA Tes, (u3UUeCcKue SIBJIeHUS] U TIPOLIeCChl,
WCTOMb3ysl HW3yueHHble 3aKOHbI, TIPU 3TOM /[laBaTb CJIOBECHYIO
(GopMy/nMpOBKY 3aKOHa U 3alWChiBaThb €ro MaTreMaTuyeckoe

BbIDa’K€HHE

1.6

0OBSICHATE (pU3NUECKHe SIBJIEHUS, TIPOIIeCChl U CBOWCTBA TeJ, B TOM
yrcie W B KOHTEKCTe CHUTyalluid MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISIBJISITb TPUUMHHO-C/I€/ICTBEHHbIE CBSI3U, CTPOUTH
o0bsicHeHWe u3 1 — 2 JIOTUYeCKWX MIaroB C omopod Ha 1 — 2
M3y4YeHHbIX CBOUCTBA (hM3UUECKUX sIB/IEHUH, (DU3UUeCKUX 3aKOHA WU

3dKOHOMEPHOCTH

1.7

pelliaTh pacuéTHbIe 3a7auv B 1 — 2 MeMCTBUS, UCIIO/B3Ys 3aKOHBI U
dbopMybl, CBI3bIBAOLHE (DU3UUECKHEe BeJTMUMHBI: HA OCHOBE aHa/ln3a

yQI10BUA  3da[id4M = 3dIlMMCbIBATH  KpATKO€  YyC/IOBHE, TIOACTABJIATH




¢usnueckre BeJMUMHBI B (YOPMYJIbl U IPOBOJUTH PaCUyéThbl, HAXOAUTh
CMpaBOYHbIE JlaHHbIe, HeOOXOAWMBIE [/l PelleHus 3aJau, OLleHUBATh

PeaTCTUUHOCTD MOTyYeHHOM (r3nueCcKoi BeJTMUUHbI

1.8

pacrnosHaBaTh Mpo6JieMbl, KOTOpble MO)XHO PEeLIMTb IPU TOMOILY
¢u3nMUecKUx MeTOJOB, B OMNMCAHUM HCC/Ie[OBaHUS  BbIENSATh
rpoBepsieMOe  TpeArnosoXkKeHue  (TUIOTe3y), pasimMyatb U
VHTEpPIIPeTHPOBaTh TIO/yUeHHBbI pe3y/bTaT, HAXOAWTh OILIMOKH B

XO0Jie OIlbITd, Ae/1aTh BBIBOABI I10 €ro pe3y/ibTaTaM

1.9

MIPOBO/IUTh ONBITEI TI0 HAOJIOZIEHHIO0 (U3NUECKUX SIBIEHUM WJTH
(¢bu3Myeckux  CBOWCTB  Tela:  (OpMy/JMpoOBaTh  IIPOBepsieMble
TIPeATIONOXKEeHUs,  coOUpaTh  yCTAHOBKY W3  TIPE/JIOXKEHHOTO

O60py,£[0BaHI/IH, 3dalMMChIBATH X0/, OIIbITd XU Q)OPMYJII/IPOBEITI: BBEIBO/JbI

1.10

BBITIO/IHATh TIPSIMble M3MEpPEeHUsI C MCMOJb30BaHUEM aHajOrOBBIX U
1IUGPOBBIX MPUOOPOB, 3aMMChIBATh TOKA3aHUsI MPUOOPOB C YUYETOM

3aZIaHHOM abCOJTFOTHOM TIOTPEIITHOCTUA U3MePeHUH

1.11

MPOBOJUThL  MCCJ/Ie[lOBaHHWE  3aBUCUMOCTA  OJHOW  (PU3MYeCKOU
Be/IMUMHBI OT JPyIOM C WCHO/b30BAHUEM IMPSMBIX H3MepeHHUH,
yuyacTBOBaTh B IJIAHUPOBAHUM Y4eOHOTO WCC/IeAOBaHUs, COOUPATh
YCTaHOBKY U BBITIOJIHATH U3MepeHUs], Cieflys IIpeZlJIOKeHHOMY I1/1aHy,
(bUKCUpOBaTh pe3y/bTaThbl TOJYYEeHHOW 3aBUCUMOCTU (PU3NUECKUX
Be/IMUMH B BU/Ie TIPe//I0’KeHHbIX Tab/ul] U rpadUKoB, AenaTb BHIBO/bI

TI0 pe3y/ibTaTaM UCC/Ie/JOBaHUS

1.12

NIPOBOJUTh KOCBEHHble H3MepeHHUsl (PU3UYeCKUX BeIWUYMH, Cefys
TIpe/I/IOKeHHON WHCTPYKLWW: TIPY BBITIOJTHEHUY M3MepeHui cobuparth
5KCIIepUMEHTa/IbHYI0 YCTaHOBKY M BBIUMCJ/IATh 3HaueHWe HCKOMOWU

BeJIM4YHHBI

1.13

COGJII-O,E[E[TL MMpaBW/ia TE€XHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHbIM 000py/[0BaHHEM

1.14

yKa3blBaTh TIPUHIMIBLI  JeHCTBUS TMPUOOPOB U TeXHUYECKUX
YCTPOMWCTB, XapaKTepu30BaTh TPUHIUIBI [Je€HCTBUS U3YUYEeHHBIX
npubOpOB ¥ TEXHUYECKUX YCTPOMCTB C TIOMOIIBI0 WX OIMMCAHUS,
WCTIOMb3ysl 3HAaHUS O CBOWCTBaX (PU3MUECKUX SIBJIGHUA U

HeO6XO'E[I/IMBIe Cl)I/I3I/I‘—IECKI/Ie 3dKOHBI 1 3dKOHOMEPHOCTHU

1.15

NPUBOJUTL  TMpUMephbl  (HAaXOJUTh HMHGMOPMALMI0 O TPUMEepax)
MPAaKTUYeCKOTO MCTIOb30BaHUs (hU3UUeCKUX 3HaHUM B TTOBCEJHEBHOM
JKU3HA i obecrieueHust 6e30macHOCTH Tipu  oOpaleHud ¢
nprubopamMu ¥ TeXHUUECKMMH yCTPOMCTBAMM, COXPAHEHHUs 3/10POBbs U

co0JTr0IeHNst HOPM KOJIOTHUYeCKOT0 TIOBeZIeHHsI B OKpY Karollleli cpejie




1.16

OCYIECTB/ISATH OTOOP MCTOYHWKOB WH(OPMAIUU B ceTd VIHTepHET B
COOTBETCTBUM C 3a/laHHbIM TIOMCKOBBIM 3allpoOCOM, Ha OCHOBe
MMERIIUXCA 3HAaHUW M TYyTEM CpaBHEHUs] Pa3/IMYHbIX WCTOYHUKOB
BbIZIE/IITh MH(OPMALMI0, KOTOpas SIB/SIeTCS MPOTUBOPEUMBON WU

MOJKeT OBbITh HeJJOCTOBEPHOM

1.17

WCII0JIb30BaTh npu BBITIOJTHEHUH yueOHbIX 3a/laHui
Hay4YHOMOIYJ/ISIPHYIO ~ JIUTepaTypy  (u3Uuyeckoro  cofiep>kaHus,
CrpaBOYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT, B/azeThb
NprUéMaMH KOHCTIEKTUPOBAHUS TeKCTa, peobpa3oBaHusi HHPpOpMarm

Y3 OJHOM 3HAKOBOU CHUCTEMBI B IPYTYIO

1.18

co3/iaBaTh COOCTBeHHbIe KpaTKHe MUChbMEHHbIe M YCTHBIe COOOIeHus
Ha OCHOBe 2 — 3 HCTOYHHMKOB uHGpoOpMaud (PU3NUECKOro
coZiep>KaHusi, B TOM YKC/e TyO/JIMYHO fiesiaTb KpaTKyie COOOILeHUs O
pe3y/ibTaTaX TPOEKTOB WM YueOHBIX HCC/Ie[IOBaHUM, TPH 3TOM
rPaMOTHO HCII0/Ib30BaTh H3Yy4YeHHBIM TOHSATUMHBIA anmnapar Kypca

(1)I/I3I/IKI/I, COTIPpOBOXXOd4Th BBICTYII/IEHHE Hpe3eHTaLlHeI>i

1.19

TIPY BBITO/THEHNH yueOHBIX TIPOEKTOB U MCC/Ie[0BaHNI pacIpefensTh
00s13aHHOCTH B T'PYTINie B COOTBETCTBUM C MOCTABJIEHHBIMH 3alauaMH,
C/Ie[IUTh 3a BBINOJIHEHWEM TIlaHa [eMCTBUM, aJileKBaTHO OLeHUBATh
COOCTBEHHBIM BKJQ[, B [eATe/JIbHOCTb TPYIIIbl, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aMMO/Ie1CTBYE, YUUTHIBast MHeHHe

OKPY’KaroIIUX

8 KVIACC

Kop
NpoBepsieMoro
pe3y/jbTara

IIpoBepsiemble MpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOT'0 0011iero 006pa3oBaHusi

1.1

HCI1I0/1b30BATh ITOHATHUA

1.2

pa3/iniyaTh sABJJIEHHA TI0 OIMMKMCAHHUIO HMX XdPAKTEPHBIX CBOMCTB M Ha

OCHOBE OIIbITOB, ZIEMOHCTPUPYIOIIUX JaHHOe (PU3NUecKoe sB/ieHUe

1.3

pacro3HaBaTh TIPOsIBJieHWE W3yYeHHbIX (U3NUYECKUX SIBJIEHWM B
OKpY>KalollleM MUupe, B TOM 4Mc/ie (u3nyeckue siB/ieHUs] B TIPUPO/e,
TP 3TOM T1€PeBOAUTH TMPAKTUYECKYIO 3a/lauy B yueOHYIO, BbIENSTh

Cyll|eCTBeHHbIe CBOUCTBA (NpU3HAKK) PU3NUYECKUX SIBJIEHUM

1.4

OIMUCBIBAaTh H3YYE€HHbIE CBOMCTBA Te/l U d)HBHIJECKI/Ie ABJIEHUA,
HCII0J/Ib3ys CbI/IBI/IlIECKI/Ie B€/IMUMHBI, TIpU OIIMCAHWKU TIPABHUJIBHO

TPAaKTOBATh Cl)I/IBI/I‘—IECKI/II\/JI CMBICJI HCITI0/Ib3YEeMbIX BeJIMUMH,




0003HaueHUst ¥ eVHULIBI (PU3NUECKUX BeTWYMH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAKOLL{ME JlaHHYIO (PU3UUYEeCKyl0 BeIUUMHY C JApYTrUMHU
Be/IMYMHAMH, CTPOMTb TpapMKM  H3yUYeHHbIX  3aBUCHUMOCTEN

(bu3MYecKrx BeTMUUH

1.5

XdpPaKTepU30BaTb CBOMCTBa TeJI, (l)I/I3I/I‘leCKI/Ie sBJIEHUS U TIPpOLIEeCChI,
HCIO0J/Ib3yAd H3y4YeHHbl€ 3dKOHBI, TIIpKU 3TOM [OdBdTb C/IOBECHYHO
d)OpMy'J'II/IpOBKy 3dKOHA W  3dlIMCbBIBATH €ro MdTreMdaTHuudeckKkoe

BbIDa’K€HHE

1.6

00BSCHATH (hM3MUECKHe TIPOLIeCCHI U CBOWCTBA TeJl, B TOM YWCJ/Ie U B
KOHTEeKCTe CUTyallMid IpaKTUKO-OPUEHTUPOBAaHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIE/[CTBEHHbIE CBSI3H, CTPOUTH 0OBsicHeHMe 13 1
— 2 JIOTMYeCcKMX WIaroB C MOMOIIbI0 1 — 2 M3yuyeHHBIX CBOMCTBa

(bu3nyeckux siBIeHuM, GHU3nuecKuX 3aKOHa MM 3aKOHOMEPHOCTH

1.7

pelaTh pacyéTHble 3aaud B 2 — 3 [1eMCTBUS, WUCII0/b3Ysl 3aKOHBbI U
¢dbopMmybl, CBsI3bIBatOLME (PU3MUeCKHe BeJTMUMHBI: HA OCHOBEe aHa/lr3a
yCJIOBUS 3a/lauM 3aIvChblBaTh KPaTKoe YCI0BUeE, BBISB/ISATh HEJOCTAaTOK
JAHHBIX [/I DelleHHs 3aJaud, BblOMpaTh 3aKOHBI W (HOpMyIIbI,
HeoOXoZMMbIe /ISl e€ pelleHus, TIPOBOJUTb PACUETHl M CPAaBHUBATH
MOJlyyeHHOe 3HaueHue (PU3MUYeCKOM BeJMUMHbl C W3BECTHBIMU

JAaHHBIMKA

1.8

PacCrio3HaBaThb HPOGJ'IEMbI, KOTODbIE MOJXHO PpelIWTb IIpU IIOMOIIA
d)HBHIJECKI/IX MEeTOJ 0B, UCIT0JIb3Yys OIMMCaHrEe NCCIeJ0BaHUS, BbIAE/IATh
rpoBepsdeMoe TIpeAriojioKeHre, OLI€EHMBATL IIPABU/IBHOCTBL IIOPSAAKa

TPOBe/IeHUs UCC/IeI0BaHus, [le/laTh BbIBO/bI

1.9

MIPOBOJIUTh OIBITBI TI0 HAOJIOZEHHI0 (QU3NUECKUX SIBJIEHUM WU
¢bu3nueckMx  CBOWCTB  Ten:  (OPMyIMpOBaTh  IpOBepsieMble
TIpeATIoNoXKeHusi,  cobupaTh  yCTAHOBKY M3  TIPe/JIO)KeHHOTO

000py/J0BaHUsl, OMMCHIBATh XOZ, OTIbITa ¥ ()OPMY/TMPOBATh BHIBO/IBI

1.10

BBITIOJIHATE IIpPSIMble U3MEPeHUsl C MCIO/b30BaHUEM aHaJIOrOBbIX
npruOOPOB 1 AaTUMKOB (PH3NUECKUX BEJIMUMH, CDAaBHUBATh Pe3y/IbTaThl

W3MepEeHUH C yuéToM 3a/laHHON abCOJTIOTHOM TIOTPEIITHOCTH

1.11

MPOBOJIUTL  WCCAe[OBaHWE  3aBHCHMOCTH  OJHOM  (pu3nuecKou
BeJIMUMHBI OT JAPYroMl C WCI0J/Ib30BaHHeM TIPSIMBIX W3MepPeHHH:
MJIAaHUPOBaTh HCC/Ie[loOBaHWe, COOMpaTh YCTAaHOBKY U BBITIOJIHATH
W3MepeHus, C/iefiys  TpeAJIO)KeHHOMY  TilaHy, (UKCHPOBATh
pe3y/ibTaThl TIOJyUeHHOW 3aBUCUMOCTH B BHje TabiuI] U rpadukos,

AeJ1IaTb BBIBOJbI 10 pe3yJ/IbTaTdM UCC/I€JOBAHUA

1.12

MMpOBOAUTH KOCBEeHHbIe HN3MepeHud ¢)H3I/IquKI/IX BeJIMYKH:




TUIaHUPOBAaTh U3MepeHusi, COOMpaTh 3KCIIepUMEHTATbHYI0 YCTaHOBKY,
creflysl  TIpeJJIOKeHHOM WHCTPYKLMM, W BBIYMC/IATH 3HAueHHe

BeJIMUHHbI

1.13

cobsrolaTh TIpaBW/Ia TEXHUKU Oe3oracHOCTH Tpu  pabote ¢
nabopaTopHBIM 000py/J0BaHUEM

1.14

XapaKTepu30BaTh TIPUHIUIMbLI /IeHCTBUS HW3yUeHHBIX TIPUOOPOB U
TEeXHUUECKUX YCTPOMCTB C OIMOPOM HAa WX OIMHCAHWsS, WCIIOJb3YS
3HaHHWSA O CBOMCTBaX (DM3WUECKUX SIBJEHWA U HeoOXoJuMble

¢ur3nueckrie 3aKOHOMEPHOCTU

1.15

PacCrio3HaBaThb IIPOCTHIE TEXHUYECKHE yCTpOﬁCTBa N HU3MepUTeJIbHbIe
HpI/I60pr o cxeéMaM U CXeMaTHUYHBIM PpHCYHKdM, COCTaBJ/IATb CXE€MbI
3JIEKTPUUECKHX uenef/i C TIocdnedoBaTe/IbHBIM W I1dpad/lie/IbHbBIM
coeqriHeHHeM 3J/IEMEHTOB, pa3siandasd YC/IOBHEBIE 0003HaueHus

3JIEMEHTOB 3JIEKTPHUYECKUX uenel‘/’l

1.16

NPUBOJUTL  TpUMephbl  (HAaXOJUTh HMH(GOPMALMI0 O TPUMEpPax)
MPAaKTUUYECKOT'0 MCMO/Ib30BaHUS (DM3UUECKUX 3HAHUK B TTOBCEJHEBHOM
JKU3HA i obecrieueHust 6Ge30macHOCTH Tipu  oOpaieHHd ¢
npubOpaMy ¥ TEXHUUECKMMHU YCTPOMCTBAMH, COXPAHEHUS 3/J0POBbsI U

COGJ’II-OAGHI/IH HOPM 3K0JIOTHY€CKOT' O IMoBejeHNA B OKPy'}KaI-OLLIEI‘/JI cpege

1.17

OCYIIIeCTBJISITh MMOMCK UHPOPMAaLK (HH3UUeCKOTo CO/lep>KaHUs B CeTH
WHTepHeT, Ha OCHOBe WMEIOLIMXCS 3HAaHWW M TyTEM CpaBHEHUS
JIOTIONTHUTeNTbHBIX MCTOUYHUKOB BbIZIENIATE MHGOpPMALMIO, KOTOpas

SIBJISIETCSI TIPOTUBOPEUYMBOM WJIM MOXKET ObITh HEIOCTOBEPHOM

1.18

WCMO/Mb30BaTh TP BBIMOJIHEHWM  y4eOHbIX 3aJjaHuii  Hay4yHO-
MOMYJIAIPHYIO JIUTepaTypy (U3UUeCcKOro COJep)KaHusl, CIpaBOYHbIe
Marepuasnbl, pecypcbl ceTd VIHTepHeT; BiaZeTb IpuémMamu
KOHCITEKTHPOBaHUs TEeKCTa, rpeobpa3oBaHusi WHGOPMAILUK U3 OZHOMN

3HAaKOBOU CUCTEMBI B IPYTYIO

1.19

co3/jaBaTh COOCTBEeHHbIE MMHMChbMeHHbIe U KpaTKHe yCTHbIe COOOIeH s,
0606mass nHMOpMaIMI0 W3 HECKONBKUX HCTOYHUKOB (PU3NUECKOTr0
COJIep’KaHusi, B TOM UHC/ie TYOJIUUHO TIPeJCTaB/STh pPe3y/bTaThl
MPOEKTHOM WM HWCCe0BaTe/IbCKOM /1eATeTbHOCTH, TpU  3TOM
rPaMOTHO WCII0/Ib30BaTh HK3YUY€HHBIM TOHSATUMHBIM anmapar Kypca

(I)I/I3I/IKI/I, COTIPOBOXXO4Th BBICTYIT/IEHHUE Hpe3EHTaLII/IEI7I

1.20

TIPY BBITIOJIHEHWU YYeOHBIX TPOEKTOB W WCC/IeJOBAHUM (DHU3HUUECKHIX
TMIPOLIECCOB pacripeiesisiTb 0053aHHOCTU B TPYIINie B COOTBETCTBUH C
MOCTaB/JeHHbIMU  3a/jauaMM, CJe[IiTb 3a BbINIOJIHEHHWEM IUlaHa

JIeWCTBUM UM KOPPEKTUpPOBaTb  €ro, ajJeKBaTHO  Ol|eHHBAaTh




CcOOCTBEHHBIN BK/IaJl B [1e4ATe/IbHOCTb TIDYIINbI, BBICTPAMBATH
KOMMYHHKaTHBHOE BSHHMO,E[EIZCTBHE , TMpOABJIAA I'OTOBHOCTB

paspeliaTb KOHQIUKThI

9 K/TACC

Kop
NpoBepseMoro
pe3y/jbTara

IIpoBepsiemble NIpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'0 0011iero o0pa3oBaHus

1.1

HCII0/Ib30BATh M3YUYE€HHbIe ITOHATHA

1.2

pa3/iniyaThb sABJIEHHA T10 OIMKMCAHHUIO HMX XdPAKTE€PHBIX CBOMCTB U Ha

OCHOBE€ OIIBITOB, AEMOHCTPUPYIOIHUX AdHHOE (bI/IBI/IT—IECKOE sBJ/IeHHre

1.3

pacro3HaBaTh TIPOsiBJieHWEe W3y4YeHHbIX (U3NUYeCKUX SIBJIEHWM B
OKpY>KalollleM MUupe, B TOM uMc/ie (u3nyeckue siB/ieHUs] B TIPUPO/Ie,
TP 3TOM I1€PEeBOAUTH TMPAKTUYECKYIO 3a/lauy B yueOHYIO, BbIIENSTh

CylljeCTBeHHbIe CBOMCTBA (TIPU3HAKK) (PU3NUYECKUX SBJIEHUMN

1.4

OMHUChIBaTh H3y4YeHHble CBOMCTBA Tel M (pU3UUECKHe SBJIEHUS,
ucnonb3ys (ur3dyeckre BeMUMHBI, TPU  OIMUCAHWM TMPaBUJIBHO
TPaKTOBaTb  (M3WYeCKUH  CMBIC ~ HWCTOMb3yeMbIX  BeJMUMH,
0003HaueHNsI ¥ eVHULIBI (PHU3UUECKUX BeTWYMH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAKOLL{MEe JlaHHYIO0 (U3UUYEeCKyl0 BeIUUMHY C JApYTrUMHU
Be/IMYMHAMH, CTPOMTb TpapMKM  H3yYeHHbIX  3aBUCHUMOCTEN

(bur3MUeCcKrx BeJIMUUH

1.5

XapakTepu30BaTb CBOWMCTBA Tesl, (U3UUYeCKUe SIBJIEHUS] U TPOLeCChl,
WCTO/b3ysl HW3yuyeHHble 3aKOHbI, TIPU 3TOM /[laBaTb CJIOBECHYIO
(GopMy/nMpOBKY 3aKOHa U 3alMChiBaThb €ro MareMaTuyeckoe

BbIDa’>K€HHE

1.6

00BsACHATH (hM3MUECKHe TIPOLIeCCHl U CBOWCTBA TeJl, B TOM UWCJ/Ie U B
KOHTEKCTe CUTyalldd TPakTUKO-OPUEeHTHMPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIE/[CTBEHHbIE CBSI3H, CTPOUTH OOBsICHEHHe U3 2
— 3 JIOTMYeCKHX LIaroB C TMOMOLIBK 2 — 3 M3yYeHHbIX CBOWCTBA

(bu3uUecKux siBeHuH, (GHU3nueCcKuX 3aKoHa MM 3aKOHOMEePHOCTH

1.7

pellath pacuéTHble 3aAaud (Onuparoluecss Ha cuctemMy u3 2 — 3
yYPaBHEHWIA), UCIO/b3ys 3aKOHbI ¥  (OPMYJIbl, CBSI3bIBAIOIIVE
¢usnueckre BeJIMUMHBI: HAa OCHOBe aHajaM3a YCJIOBUS 3a/jaud
3anMChIBaTh KpPAaTKOe YC/IOBHWE, BBISB/STL HEAOCTAlOIIMe WU
130BITOUHBIE JIaHHBIE, BLIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBbIe

AJI pelieHus, IMPOBOAWTH paC‘—IéTLI M OIIeHMBATH PeaIMCTUYHOCTb




MOJIy4eHHOTI'O 3HaYeHHUA Cl)I/IBI/IlIECKOI\/’I BeJ/IMYNHBI

1.8

pacrnosHaBaTh IPOOeMbl, KOTOpble MOXXHO DEIIWTh TP TTOMOILA
(hbU3MUeCcKUX MeTOJOB, UCMO/b3Ysl OMWCaHUe WCC/IeJOBaHUsl, BbIJE/ISATh
TpoBepsieMoe TMpeJIo/I0KeHre, OLIeHMBAaTh MPaBWILHOCTh TOPsiAKA
MpPOBeJiIeHUs] UCC/Ie[IOBaHusl, JieJlaTh  BBIBO/IbI, WHTEPIPETUPOBATh

pe3y/bTaThl HAOJIIOJeHN U OTTHLITOB

1.9

NPOBOJUTL ONBITHI 10 HAO/MIOEHNUI0 (U3MYECKUX SIBJIEHUH WIN
(GU3NYeCKNX CBOWCTB TeJ: CaMOCTOSITEJIbHO COOMpAaTb YCTaHOBKY W3
130bITOYHOTO Habopa 000py/IOBaHMs, OMUCHIBATH XOZ, OIbITA U €ro

pe3y/ibTaThl, GOPMYJIMPOBATh BHIBO/IbI

1.10

MPOBOAIUTL TPU  HEOOXOAWMOCTH CEepHI0 TMPSMbIX HM3MEPEeHUH,
ompefiesisisi  CPefiHee 3HaueHHe H3MepsieMOl BeMurHbI ((OKyCHOe
paccrosiHue cobuparoie MH3bI), 000CHOBBIBATH BHIOOpP CrocoOa

n3MepeHusi (U3MepPUTEeTLHOTO Mprbopa)

1.11

MPOBOJUTL MCC/Ie[IOBaHWE 3aBUCUMOCTeN (U3NYECKUX BeIUUUH C
WCIO/b30BaHWEM TIPSIMBIX M3MepeHHWi: TJIaHUpOBaThb HUCC/e/loBaHUe,
CaMOCTOSITe/IbHO COOMpATh YCTaHOBKY, (UKCUPOBaTh pe3y/bTaThl
MOJIyUeHHOW 3aBUCUMOCTHU (DU3UUECKHUX BeJWUYMH B BUje TaOmULU

Fpa(bI/IKOB, Aej1IaTb BBIBOJLI 10 pe3yjibTaTdM UCC/IeJOBAHWA

1.12

MPOBOJUTb ~ KOCBEHHble  H3MepeHHs1  (U3WYeCKUX  BeJMUUH:
TUIaHUPOBaTh U3MepeHHsi, COOMpaTh SKCIIePUMEHTATbHYI0 yCTaHOBKY
Y BBINOJHATb UW3MepeHus, CJieflysi Tpe/J/IO’KeHHOM WHCTPYKLIMHY,
BBIUMCJ/IAT 3HaueHWe BeIWUYMHbl U aHaJIU3UpOBaTh I[10JIyYeHHbIe

pe3y/bTaThl C yUETOM 3a/]laHHOM TTOTPEIIHOCTA U3MepeHU

1.13

CO6JI}O,E[aTL MMpaBW/la TE€XHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHbIM 000py/J0BaHHEM

1.14

pa3nuuaTh OCHOBHble TPU3HAKK M3YUEHHBIX (U3UUECKUX MO/Jesei:
MaTepHasibHasi TOUKa, abCOTFOTHO TBEDP/[0€ Tesl0, TOUeUHbIH NCTOYHUK
CBeTa, Jiyd, TOHKas JIMH3a, I/laHeTapHasi MoJie/lb aToMa, HYK/IOHHasl

MO/ieJib aTOMHOTO si/ipa

1.15

XapaKTepU30BaTh TIPUHLUIBI JeWCTBUsS M3y4YeHHBIX TIPUOOPOB
TeXHUUYECKUX YCTPOMCTB C OMOPOM HAa MX OINWCaHUs, HCIO0JIb3Yys
3HaHWS O CBOMCTBaX (U3NUECKUX SIBIEHWA U HeoOXOoJuMble

(ur3nueckrie 3aKOHOMEPHOCTU

1.16

WCMO/Mb30BaTh CXEMbl M CXE€MaTUYHbIe PUCYHKH M3YUYEHHBIX
TEXHUUECKUX  YCTPOUCTB, M3MepUTe/IbHBIX niprbOpoB U
TEXHOJIOTUUECKUX TPOLIECCOB TPH PEIIeHUH YyueOHO-TTPaKTUUeCKUX

3dd4, ONITHUYeCKHEe CXeMBbI [Jid TIOCTPOEHUA H306pa)KeHI/Iﬁ B ITJIOCKOM




3epKasie ¥ coOMparolel TMH3e

1.17

MPUBOAUTL TIpUMepbl  (HaXOJWUThb WH(OpPMALMI0 O TMpHUMepax)
MPAKTUUeCKOT0 UCIIO/Ib30BaHUs (H3UUECKUX 3HAHUHN B TIOBCEJHEBHOU
KU3HU i obecriedeHusi 6Ge3omacHOCTH Tpu  obOpalljeHuu ¢
npubOpaMy ¥ TEXHUUECKUMU YCTPOMCTBAMH, COXPAHEHHS 3/J0POBbsS U

COGJ’HO,E[EHI/ISI HOPM 3K0JIOTMY€eCKOT' O IMoBeleHNA B OKPY)KaI-OLL[eI‘/JI cpege

1.18

OCYIL[ECTBJISITh TIOUCK MH(OpMaIuy GU3NUIeCKOTO COJiep)KaHUsI B CETH
WNHTepHeT, camocTosiTe/ibHO (GOPMY/IMPYsl TOMCKOBBIA  3arpoc,
HaXO[WUTh TIIyTU  OTPeJeIeHUs]  JJOCTOBEPDHOCTH  TIOJyueHHOMH
vHpOpPMALIMM Ha OCHOBe MMEIOIIUXCS 3HAaHWUM U [JOTIOJIHUTETbHBIX

HNCTOYHUKOB

1.19

WCII0/Tb30BaTh TP BBITIOJHEHWUM yueOHBIX  3aflaHU  Hay4HO-
TOTY/IIPHYI0  JIUTepaTypy (M3U4YecKOro Ccojep)kaHusi, CIpaBOYHbIE
MaTepuasnbl, pecypcbl ceTH VIHTepHeT; BriajeTb NpUéMaMu
KOHCITEKTUPOBAHUs TeKCTa, rpeobpa3oBaHusi WHGOPMAIUK U3 OZHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/jaBaTb COOCTBeHHble TIMCbMEHHble M YCTHble COOOIeHUs Ha
OCHOBe WH(pOPMALIUM W3 HECKOJbKUX WCTOYHUKOB (PU3NUYECKOT0
cofiep>KaHusi, MyOIMYHO TPe/CTaBJIATh pe3y/IbTaThl TIPOEKTHOW WU
WCC/el0BaTe/IbCKOM  AIesiTeIbHOCTH, MOpA  3TOM  TPaMOTHO
WCI0/Tb30BaTh U3yUeHHbIN MOHSATUHHBIN aTllapaT U3y4aemMoro paszesa
GU3MKU ¥ COMPOBOXK/AaTh BBICTYI/IEHUe Tipe3eHTaldedl C yuéToM

ocobeHHOCTeN ayJUTOPUN CBEPCTHUKOB

1.21

TIPY BBITIOJIHEHWU y4eOHBIX MPOEKTOB U WCC/IeOBAaHUM (DH3HUUECKUX
TIPOLIECCOB pacripefiesisiTb 0053aHHOCTU B TIPYIINie B COOTBETCTBUM C
NOCTaB/JIeHHbIMU  3a/jauaMM, CJeIuTb 3a BbINIOJIHEHWEM IUlaHa
JeMCTBUA M KOpDpeKTHMpOBaTb  €ro, aJilekBaTHO  OL|eHHWBaThb
COOCTBEHHBIM BKJQJ, B [IeATe/JIbHOCTb TPYMIbl, BbICTPAaUBaTh
KOMMYHUKaTUBHOe  B3aUMOJENCTBUe,  TMpOsB/sIA  TOTOBHOCTb

paspeliiaTb KOHMIUKThI




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

7 KIIACC

Kop
pasjena

Kopg,

3/IeMeHTa

HPOBEPHEMBIE 3J/IEMEHTHBI COAE€PKAHUA

®U3UKA U EE POJIb B [IO3HAHNY OKPY>KAIOIIE'O MUPA

1.1

®u3Mka — Hayka O npupoge. HABneHUs TIPUPOJBI.
dusnueckre SIBAEHUS: MeXaHWYeCKHhe, TeIlIOBbIe,

J3JIEKTpUYEeCKH e, MATHUTHBIE, CB€TOBbI€, 3BYKOBEIE

1.2

®dusnuecke BenUuuHbL. VI3MepeHue  QU3MUECKUX
BemurH.  Pusuyeckue  mipubopel.  [lorperHocTb

v3MepeHU. Mex/iyHapo/iHasi CUCTeMa e/JUHUIL]

1.3

ECTECTBEHHOHay‘-IHBIf/i METO/J, ITIO3HdHUA: H86HI-O,I[EHI/IE,
MOCTAHOBKA HAYUYHOI'O BOIIPOCd, BBIABHM)KE€HHE T'HIIOTE3,
SKCIIEpUMEHT TII0 [IpOBEpKe TUIIOTe3, o0BsICHeHUe

Ha6JII-O,Z[EIEMOFO SBJIEHUS

1.4

Onucanue GU3NUECKUX SIBJIEHUN C TIOMOIIIbIO Mo/iesiei

1.5

[TpakTHUeckue paboThI:
V3mepeHune pacCTOSIHUN.
V3mepeHue 00bEMa KUAKOCTH U TBEPAOTO Tera.
OrnpefeneHvie pa3sMepoB MaJibIX TeJl.
N3mepenuve TemriepaTypbl TPU TTOMOLLU KUAKOCTHOTO

TepMOMeTpa U JaTUKKd TeMIlepaTypbl

INEPBOHAYAJIBHBIE CBEJEHVA O CTPOEHNNY BEIIECTBA

CTpoeHue BelleCcTBa: aTOMbl U MOJIEKYJIbl, WX

2.1 pa3mepsl. OmNbITHI, [JOKasbIBalOLMe AUCKPETHOE CTPOeHHe
BelllecTBa
[ewkenve dactul BelectBa. CBsi3b CKOPOCTU
2.2 JBIDKEHUs] uyacTMl] C TeMmreparypoil. bBpoyHoBckoe
JBrOKeHue, g dysus
23 B3aumopeiicTBre yacTUL] BeleCTBa: NMPUTSDKEHUE U
' OTTa/IKUBaHUe
2.4 ArperaTHble COCTOSIHMSI BellleCTBA: CTPOEHWEe Tas30B,

JKAOKOCTeW M TBEpABIX  (KpUCTa/VIMUYECKUX)  Tell.




B3anmocCBs3b Mexay CBOMCTBAMU BeleCTB B Pa3HbIX

drperaTHbIX COCTOAHUAX W HMX dTOMHO-MOJIEKY/IIPHBIM

CTpOeHHeM
2.5 Oco6eHHOCTH arperaTHbIX COCTOSTHUMA BO/IbI
[TpakTueckue paboTHI:
OueHka JuameTpa aromMa MeTOJOM psaoB (c
WCr0/b30BaHueM (oTorpaduii).
2.6 OnbITBI O HAO/MIO/IEHHIO TEIJIOBOTO PacCIIMpeHUst

rasos.
OmbIThl  T0O  OOHAapy)KeHHIO  [IeMCTBUS  CHUIT

MOJIEKYJ/IAPDHOT'O TIPUTSAKEHUWSA

JBVDKEHUE U B3AVUMO/JENCTBUE TEJ

31 MexaHuyeckoe [IBIDKeHue. PaBHOMepHOe u
' HepaBHOMepHOe JIBIKeHIe
3.9 Ckopoctb. CpejHsii CKOPOCTb IIPU HepPaBHOMEPHOM
' JIBWKeHUU. PacuéT ryTu U BpeMeHU [IB>KeHUsI
fBnenwe wHepuuu. 3aKOH WHepUuM. B3aumogelicTBue
3.3 Te/l KakK IMPUYMHA M3MeHEeHUs] CKOPOCTH [IBW)KEHMS TeJl.
Macca KaK Mepa UHEepTHOCTH TeJia
34 [TnotHocTs  BemjectBa. CBA3p  MJIOTHOCTH  C
' KOJINUeCTBOM MOJIEKYJT B elUHULe 00BEMa BelecTBa
3.5 Cusla Kak XapakTeprCTHKa B3aUMO/IeHCTBUS Tel
36 Cuna ynpyroctu u 3akoH I'yka. V3mepeHue cuibl C
' TIOMOLLBIO AMHAMOMeTpa
3.7 flBneHve TAroTeHUs M cuna Tsokectd. Cuma TsDKeCTH
' Ha Jpyrux IiaHetax. Bec Tesna. HeBecomocTs
38 Cuna TpeHusi. TpeHue CKOJbXXEHUS M TPeHHE IOKOSl.
' TpeHue B IPUpPO/ie ¥ TEXHUKE
39 Cno>)keHWe CHUJ, HalpaB/eHHbIX IO OJHOW MPSIMOM.
' PaBHO/IeHiCTBYOLIAS CHUT
3.10 [TpakTHUeckue paboThI:

OmpezieieHe CKOPOCTH pPaBHOMEDHOTO  /IBWDKEHUS
(wapyka B JKMAKOCTH, MO/  3JeKTPUUECKOTro
aBTOMOOW/IA M Tak panee). OmpezeneHue cpegHei
CKOPOCTU CKOJIbXKeHUst Opycka WM IIapuKa TI0
HaK/JIOHHOW  myiockoctd.  OripefiesieHHe  TJIOTHOCTU
TBEP/IOT0 Tesa. OTBITHI, JIEMOHCTPUPYIOIIIHe




3aBUCUMOCTb pacTsbkeHus (Zedopmaliiv) NPY>KHUHbI OT
NpUIOKeHHOW  cuiibl.  OMBITHL,  1€MOHCTPUPYIOLIHe
3aBUCHMOCTb CWJIbI TPEHMS CKOJIb)KEHMs OT Beca Tejla U

XapakKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH

dusnyeckye SIBJAEHUS B npupozje: rnmpruMepsbl ABHOXKEHUA C

3.11 pa3/IMYHbIMU CKOPOCTSIMU B »KUBOM U HEXXUBOW TIPUPO/IE,
JlelICTBUE CUJIbI TPEHUS B TIPUPOJe U TEXHUKE
3.12 TexHUUyecKue yCTpOMCTBa: AUHAMOMETP, MOJIIUITHUKU

TIABJIEHUE TBEPZBIX TEJL, )KUJKOCTEN 1 TA30B

Haenenvie TBEpAoro Tema. CrocoObl yMeHBbIIEHUS |

41 yBeUUYeHUs 1aB/IeHus
49 IaBneHue rasa. 3aBUCUMOCTD JIaB/IeHUs T'a3a OT 00bEMa,
' TeMIepaTypbl
43 [Tepenaua faBieHyss TBEPABIMU TejlaMH, KUJKOCTSMUA U
' rasaMu. 3akoH ITackass. [ITHeBMaTHUeCcKye MallluHbI
3aBUCUMOCTh  [JJaBIeHUS]  >KUAKOCTH OT  TTyOUHBI.
4.4 'uapocraTrueckuii mapafokc. Coobijaromiyecs: CoCy/bl.
I'mppaBivueckrie MexaHU3Mbl
ATtmocdepa 3emnn 1 atMocepHoe faBieHue. [IprunHEI
A5 CYIIIeCTBOBAHUSI BO3ZAYIIHOW 000704k 3emsid. OrbIT
' Toppuuesniu. 3aBUCUMOCTb aTMOC(EpPHOro /iaB/eHHsl OT
BBICOTBI HaJl YDOBHEM MODSI
46 W3mepenre atmocdepHoro paBneHus. IIpubopbl ajis
' Vi3MepeHUs: aTMOC(HEePHOT0 aB/IeHus
[HelicTBre >XUAKOCTM W ra3a Ha MOTPY’KEHHOe B HHUX
4.7 Teno. BeiTamkuBatoljasi (apxuMezioBa) CUIa. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxoriaBanue
4.9 [TpakTHUeckue pabOTHI:

WccnenoBanve 3aBUCMMOCTM Beca Tejla B BOJe OT
00béMa TMOTPYKEHHOM B JKUAKOCTh YacTH Teja.
OmnpefeneHre BbITaJKUBAIOLEN CUIIbI, JEeMCTBYIOLEN Ha
Tes0, TOIPpy)XéHHOe B JKUAKOCTb.  IIpoBepka
HEe3aBUCHMOCTU BBITAJKWBAIOLLeH CU/IbI, [eHMCTBYIOLLeH
Ha TeJ0 B JKUAKOCTH, OT Maccel Tena. OIbITH,

AeMOHCTpUpyomue 3dBUCHUMOCTD BbITaHKHBBBMEﬁ

CWIbI, JIeWCTBYIOIeN Ha Telo B JKUAKOCTH, OT 00bEMa




NOTPY>KEHHOM B JKMJKOCTh 4YacTH Tejla YU OT IUVIOTHOCTH
KUAKOCTU.  KoHcTpywpoBaHue — apeoMeTpa WM

KOHCTPYMpOBaHHe  JIOAKM U OlpefiefieHHe  eé

IPy30I04bEMHOCTU

dusuueckre  sBJIEHUSI B TIPUPOZe:  BJIMSIHUE
4.10 aTMoc¢hepHOro /iaB/ieHUs Ha )KUBOW OpraHv3M, MjlaBaHUe

pbIO

TexHUUeCKHWe yCTPOWCTBA: COOOIIAIOIIUECs] COCY/IbI,
411 YCTPOMCTBO BOJOIPOBOJA, THAPABINUECKUM Tpecc,

MaHoOMeTp, OapomeTp, BbICOTOMeEp, TODIIHEBOW HAcCOC,

apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPI'UA

5.1 MexaHuueckasi pabota
5.2 MexaHunyeckast MOLJHOCTb
£ 3 [MpocTble MexXaHW3MbI: pbluar, OJIOK, HaKJIOHHAs
' I7I0CKOCTh. [IpaBuio paBHOBecCus pbluara
5.4 [TpumeHeHe TIpaBU/Ia PaBHOBECHS pbluara K 010Ky
«30/10TOe  TpaBUIO»  MeXaHUKU.  KosapdurmeHt
5.5 T0JIE3HOT 0 JleliCTBUSI MeXaHW3MOB. ITpocTeie
MeXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeHmanbHas 5HEepryuy Tena, MOAHATOrO Haj, 3eMJIEn
5.7 Kunetnueckas sHeprus
cg [TonHasgs MexaHWueckass SHeprusi. 3aKOH W3MEHEHUS U
' COXpaHeHUs] MeXaHUYeCKOU 3Hepruv
[TpakTHUeckure pabOThI:
Ompenenenve  pabOTbI  CW/IBI  TPEHWS  TIpU
£ g paBHOMEDHOM  [BW)KEHWHW Teja TI0 TOPU30HTalIbHOM
' rnoBepxHocTU. VccienoBaHue yCI0BUM PaBHOBECHS pblyara.
N3mepenue KII/l Hak/IOHHOM MIOCKOCTH. V3yueHue 3aKoHa
COXpaHeHHsl MeXxaHUUeCKOM SHeprun
£ 10 dusnueckre SBAEHUS B TMPUPOJe: pbluyard B TeJle
' ye/I0BeKa
TexHWuyecKue YCTPOMCTBA: pbluar, [OABWKHBIM U
5.11 HEeIO/[BVKHBIN OJI0KH, HAaKJIOHHAsl TUIOCKOCTh, TPOCThIE

MeXdHHU3MEBI B 6LITy




8 K/IACC

Kop Kop
ITpoBepsieMbIe 3/1eMeHTHI COiepPKaHUs
pa3jeina 3/IeMeHTa
6 TEITJIOBBIE ABJIEHW A

OCHOBHBIE  TIOJI0XKEHHS MOHEKYHHPHO—KHHGTHHECKOﬁ

TEOpDUH CTPOEHMs BeljecTBa. Macca u  pa3mepbl

o Mosiekysl.  OmbIThl,  TOATBepKAArolje  OCHOBHBIE
T10JI0’KEeHHsI MOJIEKY/ISIPHOKMHETUUeCKOM TeOpUH
Mopemu  TBEpAOrO, JKUJKOTO W Ta3000pa3HOTo
6.2 COCTOsSIHUM BelrjecTBa. Kpucramimueckue U aMopgHbIe
Tena
OOmbsicHeHHe CBOWCTB ra3oB, KUIKOCTeH W TBEPABIX Tes
6.3 Ha OCHOBe TIOJIOKEHUM MOJIEKY/IIPHOKUHETUUeCKON
TeOpUu
6.4 CMauuBaHue U KallWISIpHbIe SIBJIeHUS
6.5 TernioBoe pacivpeHue U ckaTue
66 Temrmiepatypa. CBsi3b Temreparypbl CO CKOPOCTBIO
' TEeTUIOBOT'O [IBUKEHUS YaCTHL]
6.7 BHyTtpenHsist sHeprusi. CriocoObl W3MeHeHUs BHyTpeHHel
' SHEPrHH: TerionepeJaua U CoBepiieHre paboThbl
68 Bupbl Ternionepesaun: TernyionpoBOLHOCTb, KOHBEKLIUS,
' v3jly4yeHue
6.9 KomnuectBO  TerioTel.  YJenbHash  TeMIOEMKOCTb
' Bell[eCTBa
6.10 TermooOMeH U TerjoBoe paBHOBeCHe. YpaBHeHHE
' TeryioBoro 6anaHca
611 [1naBneHve 1 OTBepJeBaHNe KPUCTA/VIMUECKUX BEIeCTB.
' Y nenbHas TernioTa ruiaBieHUs
[Tapoobpa3oBaHre ¥  KOHjeHcalusi.  VicmapeHwe.
6.12 Kurienve.  YgenbHass  TeIuioTa  I[1apooOpa30BaHUsI.
' 3aBUCUMOCTb TeMIepaTypbl KUMeHUs: OT aTMOC(epHOro
JlaBJIeHusI
6.13 BnakHocTh BO3yXa




6.14

OHeprus TOIUIMBA. Y Zie/lbHas TeryioTa CropaHus

6.15

[TpuHLMITBI  paboThl  TeTuIOBbIX aApuratesneid  KII]]
TeIUIOBOr0 JBUraresisi. TeruioBble ABWraTelyd U 3allydra

OKpY’Karolllel cpefibl

6.16

3aKoH COXPaHEHUA U MpeBpallleHrs SHEPTYHU B TEIIJIOBBIX

rnponeccax

6.17

[TpakTrueckue paboThI:

OmbITel 1O  OOHAPY)KEHWI0  [eWCTBUS ~ CHI
MOJIEKY/ISIPHOTO TIPUTSKEHUSI.

OrbIThI TI0 BBIPAIIMBAHUIO KPUCTA/IJIOB TMOBapeHHOMN
COJIU WJTK caxapa.

OrbiThl O HAOIIOJEHUI0 TEMJIOBOTO PACIIUPEHHs
ra3oB, )XUJKOCTEH U TBEPIBIX TeJl.

OripeiesieHrie JaB/IeHUs BO3AyXa B Ga/uioHe ILITPHULIA.

OTrbIThI, I€MOHCTPUPYIOI[HE 3aBUCHMOCTDb JIaB/IEHUS
BO3/lyXa OT ero 06bEMa 1 HarpeBaHUsl UM OXJTKAEHHSI.

[TpoBepKa T'MIOTe3bl JMHEWHOW 3aBUCUMOCTU JJTUHBI
CTONOMKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TeMIIepaTyphl.

HabnroieHre W3MeHeH s BHYTPEHHEeH SHepruu Tesia B
pesyJbTaTe Terjionepesaun ¥ paboThl BHEILIIHUX CHJT.

WUccnenoBanve — siBieHUss — TermjioobMeHa — Mpu
CMEILMUBAHUY XOJIOJHOM U ropsiueii BO/bI.

OrmpefiesieHe  KOJIMYECTBA TETUIOTHI, TOMTYyYEHHOTO
BOJIOM TIpH TeryiooOMeHe C HarpeTbiM MeTa/UTHYeCKUM
LWJTMH/IPOM.

OripezeneHye yie/bHOM TeTUIOEMKOCTH BeIlleCTBa.

VccnenoBaHye mporjecca UCTapeHusl.

Oripe/iesieHrie OTHOCHUTEIBLHOW BIAXKHOCTH BO3yXa.

OmnpefienieHye yiefbHOM TEMJIOTHI T/1aB/I€HUS JIb/a.

6.18

du3nyeckue SBJEHUS B TPUPOZE: TIOBEPXHOCTHOE
HaTsDKeHWe W KalWUIspHble sIBIeHUsST B TIPUPO/JIE,
KPUCTa/UTbI B TIPUPO/e, u3nydeHue CoJHIIA, 3aMep3aHue
BOZIOEMOB, MOPCKHe Opu3bl; 0Opa3oBaHKe poChl, TYMaHa,

WHes1, CHera.

6.19

TexHuuyeckue  yCTPOWMCTBA:  KalWUISPbl, TMpPUMeEPbI




VICTI0JIb30BaHUsl KPUCTAJUIOB, >XUJKOCTHBIM TEPMOMETP,
JlaTUMK TemIlepaTypbl, TepPMOC, CUCTeMa OTOIIeHUS
JIOMOB, THUTPOMETpbI, TICMXPOMETpP, TapoBas TypOuHa,

ABUIaTe/Ib BHYTPEHHEI'0 CropaHud.

SJIEKTPMUYECKUWE U MAT'HUTHBIE ABJIEHNA

7.1 OnexkTpu3auys Tesl. [IBa pojia 3/IeKTpUYeCKUX 3apsiioB
BsaumogeiicTBre 3apsbkeHHbIX Tel. 3akoH KysioHa
7.2 (3aBUCHMMOCTb CUJIbI B3aUMOZENCTBUS 3apsDKEHHBIX Tesl OT
Be/IMYMHBI 3apsiZIOB U PaCCTOSIHUSL MEXXY TelaMH)
OnekTpuyeckoe rosie. HanpsykEHHOCTb 3/1IEKTPUYECKOTO
7.3 nosi. [IpyHLMIT CynepriosuLMM 3/IeKTPUUeCKUX I10JIek
(Ha KaueCTBEHHOM ypPOBHe)
Hocurenn »snekTpryeckux 3apsiioB. OJyieMeHTapHBIN
7.4 sneKTpuueckuit 3apsg. CtpoeHue atoma. [IpoBogHUKY 1
[VDJIEKTPUKHU
7.5 3aKOH COXpaHeHUsl 3JIeKTPUUeCKoro 3apszia
76 ONeKTpUYecKui  TOK.  YQIOBUSI  CYLeCTBOBAaHUSA
' 3J1eKTPUUeCKOro Toka. VICTOYHMKHU [TOCTOSTHHOT'O TOKa
[HeiictBus 3/71eKTPUYeCKOro TOKa (TerioBoe,
7.7 XUMHUYecKoe, MarHuTHoOe). OJIeKTPUUeCKM TOK B
JKUJKOCTSIX M rasax
- OnekTpruyeckass 1ernb. Cuaa Toka. OJIeKTpAUYECKOe
' HanpsyKeHue
79 CornpotuBieHue IIPOBOJHYKA. YpenbHoe
' COTPOTHUBJ/IEHME Bell[eCTBa
7.10 3akoH Oma /i1 yyacTKa Liernu
711 [TocnemoBatesibHOE UM Mapajuie/ibHOe — COeHEHHe
' TIPOBO/IHUKOB
710 Pabora M MOLJHOCTH 3/IEKTPUUECKOTO TOKA. 3aKOH
' xoyns — JleHnia
713 OJieKTpuuecKre Iierd W TOTpeOUTeNny 31eKTpUudecKOu
' sHepruu B ObiTy. KOpOoTKOe 3aMbIKaHue
7.14 [TocTosiHHbIe MarHuThl. B3anMopeiicTBHe MOCTOSIHHBIX

MdrouTOB




MarautHoe 1osie. MarduTtHoe 1I0/1e 3eM/IM U ero

715 3HayeHue [/151 )KU3HU Ha 3emJie
716 OmnbIT Opcrefa. MarHurHoe 1ojie 371IeKTPUYecKoro Toka.
' [IpumeHeHre 3/1eKTPOMAarHUTOB B TEXHUKE
[eiicTBe MarHWTHOrO MOJS1 Ha TMPOBOJHUK C TOKOM.
717 OneKTpo/iBUraTe/b MOCTOSIHHOTO TOKa. VIcrosnb3oBaHue
' 3/IeKTpO/iBUTaTe/Iell B TeXHUYeCKUX yCTPOWCTBAX U Ha
TPaHCIIopTe
218 Oneitel  Dapages.  fIBneHue  371€KTPOMarHUTHOU
' vHAyKuuu. [IpaBuio JleHua
OJIeKTporeHeparop. CriocoOmI MOJIy4YeHUst
7.19 3/IEKTPUYECKOM  SHEepruHu. OJIeKTPOCTaHLIUM  Ha
BO300HOB/ISIEMbIX UCTOYHHKAX YHEPTHU
7.20 [MpakTryeckue pabOTHI:

OmnbIThl TI0 HAOJTIO/IEHUIO 3IEKTPU3AIUU TeJl MHAYKIUeH
Y TIPU COTIPUKOCHOBEHUU.

WccnenoBanve [eWCTBUSL 37€KTPUYECKOTO TOJST  Ha
MPOBOJHUKU U IU3/IEKTPUKH.

Cbopka u mpoBepka pabOTHI 3JIEKTPUUECKOMN Iienu
MOCTOSTHHOTO TOKa.

W3mepeHue U peryivpoBaHue CUIbl TOKa.

N3mepeHue u peryivpoBaHue HalpsbKeHUsI.
VccnenoBanyve 3aBUCMMOCTH CUIIBI TOKA, UAYILErO yepe3
Pe3UCTOp, OT COTMPOTHBJIEHUS PE3UCTOpPa U HaMNpPsDKeHUs!
Ha pe3ucTope.

OnbITHI, JeMOHCTPUpYOIIIUe 3aBUCUMOCTb
3/IeKTPUYECKOr0 COTPOTHBJIEHUS] TPOBOJHUKA OT €ro
JJTVHBI, TIJIOL[a/IA TTONepPeyHoro ceyeHust U MaTepurara.
[TpoBepka TmpaBWia CJAOKEHUS HaTpsDKeHWM  TIpU
1ocJieZloBaTe/lbHOM — COeJMHEHUM [IBYX Ppe3UCTOPOB.
[TpoBepka mpaBuia [/s1 CWIbl TOKA MpPU TapaiielbHOM
coefuHeHUW  pe3ucTopoB.  OmpeseneHrie  pabOTHI
3/IeKTPUUECKOTO TOKa, UAYIIero uepe3 pe3uCTOp.
OmnpefienieHie  MOIIHOCTU  3JIEKTPUUECKOTO  TOKa,
BbIZle/IsieMOU Ha pesrcTope. VccieioBaHre 3aBUCUMOCTH

CHJIBI TOKd, MAYIIEro 4yepe3 JIdMIIOYKY, OT HAllpSXKeHUd




Ha Hel. Onpepenenve KI1/I HarpeBarens. ViccnenoBaHue
MarHuTHOTO B3aMMOJEMCTBUSI TIOCTOSIHHBIX MarHWTOB.
W3yyeHrie MarHUTHOTO T0JIsI IOCTOSIHHBIX MarHUTOB TIPU
ux o0beAWHEHWHM W  pa3fesieHud. VcciemoBaHue
JleMCTBUSI 3/IEKTPUYECKOT0 TOKA Ha MarHUTHYIO CTPEJIKY.
OnbITbl,  JE€MOHCTPUPYIOIMEe  3aBUCUMOCTb  CHJIbI
B3aUMO/ZIEMCTBUSI KaTYILLIKU C TOKOM M MarHuTa OT CUJIbI
TOKa W HarpaB/leHHsi TOKa B Karylike. l3yueHue

,E[EﬁCTBI/IH MArHMTHOI'O II0JIA Ha IMPOBOAHUK C TOKOM.

KoHctpynposanue u H3yuyeHue paboThI
S/IEKTPOJBUTATE/IA. N3mepenue KIL[
3/IEKTPO/IBUraTe/IbHOU  YCTaHOBKH. OmeiTel 110

HnccjaeJ0BaHUIO SBJIEHUA BHGKTPOMHFHHTHOﬁ WHAYKIHNH:
ncciaegoBaHue W3MEeHeHUH 3HaueHus H HallpaBJ/IeHHs

MHAYKIIMOHHOI'O TOKd

7.21

dusnyeckre SBEHUS B TPUPOJE: 3/eKTpUUecKue
sB/ieHUsT B atMocdepe,  3MEKTPUUYECTBO  JKUBBIX
OpraHM3MOB, MarHUTHOe TioJjie 3eM/id, Jpeid MoJICOoB,
POJIb MAarHUTHOTO TIOJIS [/Is1 )KU3HU Ha 3emiie, MOISIpHOe

CHUsHHEe

7.22

TexHuueckue yCTPOMCTBA: 37€KTPOCKOI, amIlepMeTp,
BOJIbTMETP, PeOCTaT, CUETUMK S/IeKTPUUECKON SHepruu,
3/IEKTPOOCBETHUTE/IbHBIe  TIPUOOpBI,  HarpeBaTe/bHbIE
3JIeKTPOTTPHUOOPEI (mpumepsl), 3/1IeKTpUYeCKUe
NIpeJJOXpaHUTeM, 371eKTPOMarHuT, 3/eKTpOoJBUraTesb

IMOCTOAHHOI'O TOKa, reHepaTop IIOCTOAHHOT'O TOKA

9 KJ/TACC
Kopn
paszen Kop snemenra [IpoBepsiemble 3/1eMeHTBI COLepyKaHUs
a
8 MEXAHWYECKUE ABJIEHUA

8.1

MexaHuueckoe ABH)KeHHe. MaTepI/IaJIBHaH TOUKA.

Cucrema oTcuéra




8.2

OTHOCUTE/IBHOCTb MeXaHUUeCKOI'0 ABVDKeHUA

8.3 PaBHOMepHOe TIpsiMOJIMHEHOe JABHKeHre
HepaBHomepHOe NIPSIMOJIMHENHOe [IBIDKEHHe.
8.4 CpegHss UM MIHOBEHHasg  CKOPOCTb  Teja  IIpU
HepaBHOMEPHOM /[IBH)KeHNUN
8.5 Yckopenue. PaBHOyCKOpeHHOe NpSIMOJIMHEHOe
) [IBIDKEHUE
8.6 CobopHoe nmagenue. OneIThl ['anmues
PaBHOMepHOe BWKeHHe 0 OKPY>XHOCTU. [lepuof u
8.7 yacrtota oOpaiieHusi. JIuHeliHass U yr/ioBasi CKODOCTH.
[leHTpOCTpeMUTENBHOE YCKOPEHUE
8.8 [TepBbiit 3akoH HbrtoTOHA
8.9 Bropoti 3akoH HeroToHa
8.10 TpeTuit 3akoH HbroTOHa
8.11 [IpuHLMIT Cyneprio3uLuu CUiI
8.12 Cwua ynpyrocty. 3akoH ['yka
8.13 Cuna TpeHMs: cula TpeHUsS CKOJBbXEHHUs, CHua
' TPEeHUsI [T0KOSI, PyTHYe BU/bI TPEHUS
8.14 Cuna TSOKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHre cBo60/JHOTO MazieHUst
8.15 Hewxenve  1uiaHer  BOKpyr  Comnua.  Ilepsas
' KOCMUYecKasi CKopocTb. HeBecoMOCTb 1 eperpysku
8.16 PaBHOBecHe  MaTepHa/lbHOHM  TOUKH.  AOCOTIOTHO
' TBEPZI0€ Te/o
8.17 PaBHOBecue TBEpPAOro Tena C 3aKPEIVIEHHOM OChIO
' BpaueHusi. MoMeHT cuibl. LleHTp TshkecTn
8.18 Nmnynsc Tena. MI3sMeHeHre umiysbca. VIMIyJibC CUIbI
8.19 3aKOH COXpaHeHUs UMITyJIbCa
8.20 PeakTrBHOE JBM>KEHUE
8.21 MexaHnueckasi paboTa ¥ MOIIIHOCTb
8.22 PaGora cun TsKeCTH, YINpPYyroct, TpeHUs. CBs3b
’ SHEpruu U paboThI
8.3 [ToreHimanbHasg SHeprust Teja, IOAHATOTO — Haf,
' TIOBEPXHOCTBIO 3eM/H
8.24 [ToTeH1ManbHasi SHEPTHS C)KATOM MPYKUHBI




8.25

Kvunetnueckast sHeprusi. Teopema O KHWHETHYeCKOH

SHepruu

8.26

3aKOH COXpaHeHUsI MeXaHU4eCKOW SHeprum

8.27

[TpakTueckue paboThI:

OrmpefiesieHrie CpefiHe CKOPOCTH CKOJb)KeHHs1 Opycka
WU [BKEHUSs 1lIapyuka T0 HaKJIOHHOM TJIOCKOCTH.
OrnpeienieHre yCKOpeHUs Tejla TIPU PaBHOYCKOPEHHOM
JIBIDKEHUU 110 HAKJIOHHOM T/JIOCKOCTH.

WccnenoBaHuve 3aBUCMMOCTH TMYyTH OT BpPEMEHH [IpU
PaBHOYCKOPEeHHOM /IBIKeHUU Oe3 HauaTbHON CKOPOCTH.
[IpoBepka ruroTe3bl: €C/d TPU PaBHOYCKODEHHOM
JBIDKeHUM 0e3 HayajbHOW CKOPOCTH TYTH OTHOCSITCS
KaK psii HEUYETHbIX uHcCel, TO COOTBETCTBYIOLLME
MPOME)XYTKU BPeMEeHU OJJMHAKOBBI.

WccnenoBanne 3aBUCUMOCTU CUJTbI TPEHUSI CKOJIb)KEHUST
OT CWIbl HOpMajbHOro JasjeHus. OmnpezeneHue
Ko3(¢uieHTa TpeHUs CKoybXeHusi. OmnpejeneHue
YKECTKOCTH TIpY>KuHBI. OmipesiesieHre pabOTbI  CHIIBI
TPeHUsT TPpU paBHOMEDHOM /[IBW)KEHHWH Tela [0
TOpPU30HTA/IbHON TIOBepXHOCTH. OripenesieHre pabOThI
CW/Ibl  yOPYrOCTM  TpU  MOABEME  rpy3a C
VICTI0/Ib30BaHUEM  HEMOJBWXKHOIO W TOJBWXKHOIO

0JI0KOB

8.28

dusnveckue sIBJIeHUs B rnpupoje: npujinBbl U OTJ/IMBBEI,
ABH)KeHHe Il/IaHeT CoJ/iHeuHOM CHUCTEMBI, pedaKTHBHOE

ABYDKEHHE JKHMBBIX OpPraHrM3MOB

8.29

TexHuueckue  yCTpPOWCTBA: COWAOMETP,  AATUUKU

T10JI0)KEHHs], PAaCCTOSTHUS U YCKOPEHUs, paKeTbl

MEXAHWYECKUE KOJIEFAHVA 11 BOJIHBI

KonebarenbHoe apkeHre. OCHOBHBbIE XapaKTEPUCTHUKU

91 KosieGaHuii: epyoy, 4acToTa, aMIIUTya

9. MareMaTrueCcKuit u TIPY>KUHHBIN MasITHUKH.
' [TpeBpalieHe YHEPrUU TIPU KOJiebaTeTbHOM [IBH>KEHUN

9.3 3aTtyxatomye KosmebaHus. BriHyK7eHHble KosebOaHusl.
' Pe3oHaHC

9.4 MexaHuueckue BOJHbI. CBOMCTBA MeXaHUYECKUX BOJIH.

HPO,Z[OIH:HBIE H TI0TIepeyHbIe BOJIHBI. ,Z[]II/IHa BOJIHBI 1

CKOPOCTb eé pacrmpocTpaHeHus. MexaHWuyecKre BOJIHBI




B TBEPZIOM TeJjle, CeliCMHUYeCKHe BOJIHBI

9.5 3ByK. ['DOMKOCTB U BbICOTa 3ByKa. OTpakeHHe 3ByKa
9.6 Nudbpa3ByK U yabTpa3Byk
[TpakTHUeckue pabOTHI:
OnpezseieHWe  YacTOTBI W TepUoZa  KoJjiebaHW
MaTeMaTUueCcKOro MasiTHUKa.
OnpezseneHre  YacTOTBI W TepUoZia  KoJjiebaHWi
TMPY>KUHHOT'O MasiTHUKa
9.7 VccnepoBanve  3aBUCMMOCTUA — TEPHOZia  KoJiebaHMiA
' MOJBEIIeHHOT0 K HUTWM Tpy3a OT /[AJMHbI HUTHU.
VccnenoBanvie  3aBUCHMOCTH  Tiepriofia  KosiebaHMiA
MPY>KUHHOTO MasiTHUKa OT Macchl Tpy3a. IIpoBepka
HEe3aBUCHUMOCTH repuoja Kosie0aHui rpy3a,
MOZBEIIEHHOT0 K HUTH, OT MacChl Tpy3a U >XECTKOCTU
NIPY>KUHBL. MI3MepeHure ycKopeHUst CBOOOIHOTO Ta/IeHUsT
du3nueckue siBJieHUsI B TIPUPOJie: BOCTIPUSITUE 3BYKOB
9.8 JKUBOTHBIMH, 3eMJIeTpsiCeHHe, CelCMUUeCcKHe BOJIHBI,
LlyHaMH, 3X0
9.9 TexHuueckue yCTPOMCTBA: 3XOJOT, HCI0/Ib30BaHKe

yJIbTPa3ByKa B OBITY ¥ TEXHHKe

SJIEKTPOMATHUTHOE IIOJIE 11 DJIEKTPOMAI'HUTHBIE BOJIHBI

SJ'IEKTPOMaFHI/ITHOE roJie. BHeKTpOMaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3/1eKTPOMarHUTHBLIX BOJH
10.2 [IIxana 5/1eKTPOMarHUTHLIX BOJIH
10.3 DJIeKTpOMarHuTHasi Tipupoja ceeta. CKOpPOCThH CBeTa.
' Bo/IHOBBIe CBOICTBA CBeTa
10 [pakTryeckue pabOTHI:
10.4 W3yuyeHne CBOWCTB  3/1eKTPOMAarHUTHBIX BOMH C
TOMOIL[bI0 MOOMJIBHOTO TesleoHa
dusnueckue sB/EHWS B TIpUpoje: Ouosoruueckoe
10.5 JlelicTBUe BU/IMOTO, yAbTPa(uo/eTOBOr0 u
PEHTTeHOBCKOT0 U3/TyueHui
106 TexHuueckre yCTPOUCTBA: VICII0/Ib30BaHue
' 3/IEKTPOMAarHUTHBIX BOJIH [j/Is1 COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
11.1 JlyueBast Mozesib cBeTa. VICTOUYHMKM CBeTa
11.2 [IpsiMonMHelHOe pacripocTpaHeHue CBeTa




OTpa)KEHI/Ie cBeta. Ilnockoe 3€pKaJo. 3aKoH OTpa>Xe€HUA

11.3
cBeTa
11.4 [Ipenomsienve cBeta. 3akOH [Ipe/IOM/IEHUS CBeTa.
' [TosiHOe BHyTpeHHee OTpakeHue CBeTa
11.5 JIun3a. Xop yiydeii B JIMH3e
116 OnTuueckass cucrteMa (QoToarrapaTa, MHUKPOCKOMAa |
' TesiecKona
117 I'ma3 Kkak ornThuveckass cucreMa. biHW30pyKOCTb U
' Jla/TlbHO30PKOCTh
118 PasnoxxeHue 6esioro ceeta B criekTp. OmbiThl HhIOTOHA.
' CrokeHue CrieKTpasibHbIX 1[BeTOB. Jlucriepcus cBeta
[pakTryeckue paboOTHI:
WccnenoBanue  3aBUCMMOCTU — yIVia  OTpPaKeHUs
CBETOBOIO Jlyya OT yIJIa Na/jeHusl.
V3yueHre XapakKTePUCTUK WM300pa’keHHsI MpeiMeTa B
IIJIOCKOM 3epKaisie.
NccnepoBanue  3aBUCMMOCTU  yIjla  [IPeJIOMJIEHUs
CBETOBOTO Jyua OT yrja TaZieHusi Ha TPaHULle «BO3AYX —
11.9 CTEKJIO».
[MTonyueHve n300pa>keHNIA C TTOMOIL[BIO COOMparoIeit
JIVH3BI.
Omnpenenenve (HOKYCHOTO PacCTOSTHUSI U OTITUUECKOMH
CU/IbI COOMparoILel TMH3bI.
OmBITHI TI0 pa3/oXKeHU o 0ey1oro CBeTa B CIEKTP.
OnbITEl TI0 BOCHPHUATHIO LjBeTa MpeJMeTOB IPU MX
HabJTF0/IeHUH uepe3 1[BeTOBbIe (PUIBTPBI
®du3nueckue siBjieHUs B mpupoje: 3aTMeHus: CoJiHLA U
11.10 JIyHbI, 11BeTa TeJ, ONTUUECKWe siBJeHHs B aTMocdepe
(uBet Heba, pedpakLusi, pajsiyra, MUPax)
1111 TexHuyeckue YCTPOKMCTBA: OUKH, TMepPUCKOII,
' ¢doToanmnapar, ornTUYecKre CBeTOBO/IbI
12 KBAHTOBGLIE ABJIEHUA
191 OnbiTel Pesepdoppa v maHeTapHasi MoOJeb aTOMa.
' Mogens atoma bopa
12.2 Wcnyckanue v rnorsionjeHue cBeta aTOMOM. KBaHTBI.

JIuHeluaTble CIIeKTPbI




12.3

PamyoakTBHOCTB. Anb(a, 6eTa- ¥ raMMa-u3/TyyeHust

12.4

CrpoeHue aroMmHoro szapa. Hyk/ioHHas Mojesb

aTOMHOIO0 szpa. M30Tomnel

12.5

PaguoaktuBHble mnpespalljeHud. Ilepuop mnosypacnaza

dTOMHBIX d71ep

12.6

H,ELEPHBIE peaKlrn. 3aKOHBI COXpdHEHUA 3apsAO0BOro m

MdCCOBOI'O Uuces1

12.7

OHeprusi CBsi3u aTOMHBIX si7iep. CBsi3b MacChl ¥ SHEPTUU

12.8

PeaKL[I/II/I CHUHTE3a U JeJ/ieHUud afep. WcTounuku SHEpruu

ConHija ¥ 3B€3]1

12.9

AnepHas sHepreTmka. /[lelCcTBUMe  paZiMOaKTHBHBIX

I/I3]'Iyq8HI/II‘/JI Ha ’KHWBbI€ OPI'dHHU3MBI

12.10

[MTpakTrueckue paboTHI:

HabmoeHre CIJIOMIHBIX W JIMHEHUAThIX CIEKTPOB
W3/Ty4eHusl.

WccnepoBanve TPeKOB: HM3MepeHHe SHEPruM UaCTULIbI
10 TOPMO3HOMY yTH (110 poTOorpadusim).

V3mepeHue paiioakTUBHOTO (JOHa

12.11

dusnyeckue SIBJIEHUST B TPUPOJE: eCTeCTBeHHbIN
pPaZiIM0aKTUBHBIM ¢oH, KOCMUUEeCKUe JTyuH,
Pa/IM0aKTUBHOE W3/lyueHrWe TIPUPOJHBIX MUHEpasoB,
JleiCTBUe paJM0aKTUBHBIX W3/yYeHUM Ha OpraHusMm

yejIoBeKa

12.12

TexHuyeckue yCTpOMCTBa: CIIeKTPOCKOTI,

VH/VBU/IyalbHbIN 103UMeTp, KaMepa BuibcoHa




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOU
ITPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kop
MPOBEPsSIeMOro
TpeboBaHUs

ITpoBepsieMbie TPeGOBaHNUA K MPEAMETHBIM pe3y/ibTaTaM
0a30BoOro ypoBHsI OCBOeHHsI OCHOBHOI 00pa3oBaTe/IbHON
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanusa Ha ocHoBe PI'OC

[Monumanve pomd  QU3MKKM B HAy4YHOM  KapTWHe  MUpa;
chopMHPOBaHHOCTh 0A30BBIX TIPE/CTaB/IEHUA O 3aKOHOMEPHOU CBSI3U
Y T[I03HAaBaeMOCTU SIBJIeHWA TpPUPOJbI, O POAM SKCIEPUMEHTa B
dbusuke, o0 cucremoobOpasywieli poau GU3MKA B Pa3BUTHU
eCTEeCTBEHHbIX HayK, TEeXHUKA M TeXHOJIOTHH, 00 3BOJIOLUN
(bu3nuecKMx 3HaAHUM M UX POJIM B LIeJIOCTHOW eCcTeCTBeHHOHAy4YHOU
KapTUHe MHpa, O BK/afie POCCHHCKUX U 3apyOeXHBIX YUEHBIX-
¢U3MKOB B pa3BUTHe HayK, 0ObSCHEHHe IPOLIeCCOB OKPYXKAIoIero

MHDP4A, PA3BUTHE TEXHUKH U TeXHOJIOT M

3HaHMsl O BHJAX MaTepuu (BeLeCTBO W I0/e), O [BWKEHUM KakK
criocobe CyIleCTBOBaHUSI MaTepyy, 06 aTOMHO-MOJIEKY/ISIPHOM TeopuH
CTPOEeHUs BelecTBa, O (U3NYECKOW CYLIHOCTH SIBJI€HWW MPUPOJbI
(MexaHMYeCKUX, TeIUIOBbIX, 3/IEKTPOMAarHUTHBIX W KBAHTOBBIX);
yMeHMe pa3/nuaTh SIBJIEHUS 110 OMHCAaHUI0 UX XapaKTepHbIX CBOMCTB U
Ha OCHOBe OIIbITOB, IEMOHCTPUPYHIOLLMX JaHHOe (pr3ruecKoe siBJIeHUE;
yMeHHe pacrio3HaBaThb IPOsiB/IeHHe U3YUYeHHBIX (PU3NUecKuX siBJIeHUI
B OKpY’)KarolleM Mupe, BblJe/sii MX CyLecTBeHHble CBOWCTBA

(mpu3HaKM)

BJI&],I[EHI/IE OCHOBaMH ITOHSTHUMHOTO dalilidpaTda W CHMBOJ/IMYECKOI'O
A3bIKA (1)I/IBI/IKI/I W HCII0J/Ib30BaHWE HX [Jid pelIeHHs yq66HbIX 3a/ia4,
YMeHHE XapdKTepHU30BdTb CBO¥CTBa TesI, (1)1/13I/IT-IECKI/IE ABJIeHUA H

MMponeccsol, UCII0JIb3Ys d)YH,E[aMEHTaJ'H:HbIe N SMITMPpHUYECKHE 3dKOHBI

YMeHMe OMUCHIBATh HN3y4yeHHbIe CBOMCTBA TeJl U (bI/I3I/II—I€CKI/Ie ABJ/1eHud,

HCII0J/Ib3ys Cl)I/I3I/ILI6CKI/Ie BeJINUHHBI

BnajeHnve ocHOBaMM MeETO/IOB HAy4yHOrO TIO3HAHUS C y4ETOM
coburo/ieHnst TIpaBU/ Oe30TacHOToO Tpy/a: HabsoeHre (GU3NUeCKUX
SIBJIEHUIA:

yMeHHEe CaMOCTOSITeJTbHO COOMpaTh 3KCIIEPUMEHTA/bHYI0 YCTAaHOBKY
13 J]aHHOTO Habopa 00OpyZ0BaHUS MO0 WHCTPYKIWH, OINHCHIBATh XO[

OTIbITa M 3aMKChIBATh €ro pe3yJsibTaTkl, (POPMY/IMPOBATH BLIBO/bI;




MIpOBe/leHre NPSIMBbIX M KOCBEHHBIX U3MepeHUN (U3NuecKruX BeTMUrH:
yMeHWe TIJIaHUPOBAaTh W3MEpPeHMs, CaMOCTOSITeJIbHO COOHMpaTh
SKCIIePUMEHTAalbHYI0 YCTAaHOBKY I10 MHCTPYKLMM, BBIUYMCJIATH
3HaueHue BeJIMUMHbl M aHaJU3MpPOBATh IOJIyUeHHble pe3yJbTaThbl C
Y4ETOM 3a/IaHHOM MOTPeLIHOCTU pe3y/IbTaTOB U3MepPeHUH;

NIpOBe/IeHHe  HEeC/IOKHBIX  3KCIepUMEHTa/llbHbIX  WCC/Ie[0BaHUM;
CaMOCTOSITE/IBHO ~ COOMpaTh  SKCTepUMEHTalbHYI0 yCTaHOBKY U
NIPOBOJUTh  WCC/Ie[0OBaHWE [0  WHCTPYKLUM,  IpeJCTaB/sATh
TMOTy4YeHHbIe 3aBUCUMOCTH (DHM3MUeCKUX BeMWYMH B BUZe Tabiaui U
rpaMKOB, yUUTHIBaTh ITOTPELLIHOCTH, JieJlaTh BEIBO/bI IO pe3y/ibTaTam

nccjaeg0BaHUsA

[ToHrMaHMe  XapaKTepHbIX  CBOMCTB  (M3UUYECKUX  MoJesieit
(MaTepuanbHasi TOUKa, abCOFOTHO TBEPZOE Te/0, MOJIeNH CTPOEHHsI
rasoB, >XMJKOCTeM W TBEpABIX TeJ, I/laHeTapHas MoOJe/lb aroMma,
HYKJIOHHasl MOZle/lb aTOMHOIO siipa) U YMeHHe NPUMEHATb UX [JIs

00bsicHeHUsT PU3NYECKHX TIPOLIECCOB

YMeHHe 00BSICHATH (bI/I3I/I‘-IECKI/Ie rnpoueccslr U CBOMCTBa TEe/I, B TOM
yuciae M B KOHTEKCTe CI/ITyaL[I/Iﬁ MMPakKTUKO-OpPUEHTHUPOBAHHOT'O
XdpaKTepd, B YaCTHOCTH, BBIABJ/IATE MPUYMHHO-C/IEACTBEHHbIE CBA3U U
CTPOUTH 00BsICHEHUE C OHOPOI‘;I Ha M3y4YeHHLIE CBOMCTBa Cl)I/IBI/IIIECKI/IX

HBHeHHﬁ, q)HBH‘JECKI/Ie 3dKOHBbI, 3dKOHOMEDHOCTH 1 MO e/I1

YMeHue peliath pacuéTHble 3azaud (Ha 6ase 2 — 3 ypaBHeHHH),
UCMOMb3ysl 3aKOHbl M (OpMyJ/ibl, CBSI3bIBAIOLe  (PU3HUECKHe
Be/IMUMHBI, B YAaCTHOCTH, 3alMChiBaTb KpaTKOe YCJOBUe 3ajaui,
BBISIB/ISITH HEZIOCTalollje JlaHHble, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXoZMble 7i1si eé pellleHHs, MUCII0/Ib30BaTh CIIPABOUHbIE /JaHHEIE,
MPOBOJUTh DPAaCuéTbl W OLIEHWBaTb PeaTMCTUYHOCTb TI0JyUYEeHHOIrO
3HauyeHusl (PY3MYeCKON BeIMUYMHBI; YMeHHUe OIpe/ieisiTb pa3MepHOCTb

(1)H3HHECKOﬁ BeJIMUYHHBI, HOJIy‘—IEHHOﬁ IpyU pelieHrnHn 3a4a4mn

YMeHue xapakTepu3oBaTb [PUHLIAIBI  JIEHMCTBUS  TeXHUUECKUX
YCTPOMCTB, B TOM UHCJe OBITOBBIX NMPUOOPOB, ¥ TIPOMBIIIEHHBIX
TeXHOJIOTMUeCKUX TPOL|eCCOB M0 UX OMUCAHMIO, MUCII0Jb3ysl 3HAHUS O
CBOMCTBaX (U3NUECKUX SBI€HWA W HeoOXo[uMble (u3nUecKre

3dKOHOMEpPHOCTHU

10

YMeHHe WUCIO/b30BaTh 3HAHUS O (PU3NYECKUX SIBJEHUSX B
TOBCETHEBHOM JKU3HM I8 obecrieyeHusi 0e30MacHOCTHA  TIpU
obpamjeHnn ¢  ObITOBBIMM ~ TIpUOOpaMM U TeXHHUUYECKUMHU

yCTPOMCTBAMMU, COXPAHEHUs 3[I0POBbsi UM  COOJIIOJIeHUS HOPM




5KOJIOTUUECKOTO TIOBeZIeHHsI B OKpY)Kalolljell cpefie; TOHWMaHUe
HeoOXOZAMMOCTH TIpUMEHEHHsS] JOCTIDKeHHUM (UM3MKU U TeXHOJOTHM

JJI palJiOHA/IBHOT'O ITIPHYPOA0ITI0/Ib30BAHUA

11

OnbIT TIOMCKa, TpeoOpa3oBaHUsl W TIpeACTaBieHUs: WH(OpMaLuu
¢u3nUeckKoro cojep>kaHusi C MCI0/Ib30BaHUEM HH(OPMAaLMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTHM; YMeHHe OL|eHHWBaTh J0CTOBEPHOCThb
MoJyyeHHOM MHGOpMalMM Ha OCHOBe HWMEIOIIMXCS 3HAaHUN U
JIOTIONTHUTeNTbHBIX ~ MCTOYHUKOB;  yMeHHe  WCII0/b30BaTh  IPU
BBIMIO/ITHEHUM Y4eOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JTUTEPATypPy
¢bu3nueckKoro cofepykaHusi, CIipaBOUHble MaTepuabl, Pecypchbl CeTH
VntepHer; BnageHue 0a30BBIMM  HaBbIKaMH  TpeoOpa3oBaHus
vHboOpMallii W3 OJHOW 3HAKOBOM CHUCTEMbI B JPYTyl0; yMeHuUe
co3/laBaTh COOCTBEHHbIE TIMCbMEHHBbIE W YCTHble COOOIIeHWs Ha

OCHOBe I/IHCl)OpMaL[I/II/I N3 HeCKOJIBKMX MCTOYHUKOB




INIEPEYEHD 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBbIX HA OI'D

110 ®PU3UKE
Kop ITpoBepsieMbIii 3/IeMeHT COiePXXaHUSA
1 MEXAHWYECKUE ABJIEHNA
11 Mexanuueckoe fBwkeHue. MarepuanbHag Touka. (Cucrema — OTCUéTa.
. OTHOCUTE/ILHOCTD [JBUKEHUS
PaBHOMepHOe U HepaBHOMepHoOe ABrKeHUe. Cpennss ckopocTe. dopmyna jis
1.2 BBIUKC/IEHUS CpeZIHel CKOPOCTH: V = S/t
PaBHOMepHOe NpsSIMO/IMHENHOe [BY)KeHWe. 3aBUCUMOCTb KOOpZAMHATHI Tejla OT
BpeMEHHU B CJ/lyuyae paBHOMEPHOI'0 NPSIMOIMHEMHOTO JIBUKEHUSI:
A o p g g
1.3 X(0) =Xo +Ud
['paduky 3aBUCMMOCTA OT BpeMeHU [Jisi TIPOeKLMH CKOPOCTH, TPOeKLUU
repemMenieHusi, MyTH, KOOPAWHATbl TPU PABHOMEPHOM IIPSIMOJIMHEMHOM
JIBIDKeHUH
3aBUCUMOCTb KOODJAMHATHI Tejla OT BpeMeHU B Cjlyyae pPaBHOYCKOPEHHOI'O
TIPSIMOJTUHEMHOTO [IBV)KEHUS:
!Q
Syl =vg, * I+ * =
<
@opMybl [ TPOEKLUY IlepeMelljeHus], IPOeKLUd CKOPOCTH U IPOeKLUU
YCKOpEeHUSI TIPYU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM [BYKEHUU:
1.4 =0y, t+a,- =
. -S'_\.l:)—Ug_\.' _ﬂ.\"?‘
U.\'('r) =Up, T4, T,
a.(f) =canst,
vy, — Uy, =2a,5,
'padyky 3aBUCMMOCTA OT BpeMeHH [J/is1 TPOEKLUU YCKOpPEeHUs], TMpOeKLUu
CKOPOCTH, TPOEKLUM T[epeMeleHusi, KOOpPAWHAaTbl TIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM [IBM)KEHHH
CBobogHoe maseHre. PopMysibl, OMUCHIBAIOIIME CBOOO/HOE TIaZileHHe Tesa I10
BepTUKalIU (BWKeHUe Teja BHMU3 WIM BBEPX OTHOCUTE/NBHO IOBEPXHOCTU
1.5 3emnn). ['padyku 3aBUCHUMOCTH OT BpeMeHM [ TPOeKLMHd yCKOpeHus,

Mpoeknuru CKOPOCTH W KOODAWHATBI TIpU CBO60'E[HOM najiecHnnu Teja I10

BepTHKa/IN




CKOpOCTb pPaBHOMEDHOTO [BWD)KEHHUSI Tejia [0 OKPY)KHOCTH. HampaBieHue
CKOPOCTH.
dopmynia 711 BBIUKC/IEHUS CKOPOCTH uepe3 pajiuyC OKPY>XHOCTU U TIepHO[
obparieHus:

2nR

T

LleHTpoCcTpemMuTebHOE  yCKOpeHWe. HaripaBiieHWe 11eHTPOCTPeMUTeIbHOI0

yckopeHnusi. @opmyra [Jijisi BBIYMC/IEHUST YCKOPEHUS:

1.6
)
L L
¥R
dopmyiia, CBsI3bIBalOLIIask TIEPHO/] ¥ YaCTOTY oOpallleHust:
V= !
'
Macca. ITnotHocTh BeljectBa. @opmyJia Jj1s1 BHIYMCIEHWS TJIOTHOCTHU:
i m
1.7 V
1.8 Cuna — BeKTOpHas (pu3snueckas BesuurHa. Crio)keHue CUi
1.9 fABnenuie nHepuyu. IlepBoiii 3akoH HeroToHa
Bropou 3akoH HeroTOHa:
F=m-a
1.10
CoHarnpas/IeHHOCTb BeKTOPa YCKOPEHUs TeJla M BeKTOpa CU/IbL, 1eMCTBYIOLLeN Ha
TeJs10
BsaumopeiictBue Ten. TpeTtuit 3akoH HbtoToHa:
1.11 =4
TpeHue 1OKOs1 ¥ TpeHHe CKOJIbKeHUs. Dopmyria /il BBIYUC/IeHUS] MOZYJIsSI CUJIBI
TPEeHHUsI CKOJIbXKEeHHS:
1.12 F_=p-N

P




1.13

Hedopmarusi Tena. Ymnpyrue U Heyrnpyrue Jedopmanuu. 3akOH YIIpPyroi
necdopmariyu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe TaroreHue. 3aKOH BCEMUPHOI'O TATOTEHUS:

My -1y
R
Cusa TspKeCTH. Y CKOpeHHe CBOOOZIHOTO TafieHus.
dopmyiia /7151 BBIYUCIEHHUS] CUJTBI TsDKeCTH BOM3U roBepxHocTy 3emu: F = mg.
[Bwkenue ryiaHet BOKpyr CosHija. ITepsas KocMUueckast CKOPOCTb.

HeBecomocTh 1 eperpysku

1.15

Wmny/ibc Tesia — BeKTOpHasi pu3nyeckasi BeJIMUMHa.
p=mi

NmMnysbc cucteMsl Tes. Mi3meHeHre umiyabca. IMIynbc cUmbl

1.16

3aKoH COXpdHEHUA UMITYJIbCa AJId 38MKHYTOﬁ CHUCTeMBI TeJl.
D=nyUy +my U, =const

PeakTrBHOE ABH)KeHHe

1.17

Mexanuueckast paborta. ©opmyria Asisi BBIUKC/IeHHsT pab0ThbI CHITBL:

A=Fscosct

MexaHuuecKast MOIHOCTL:

1.18

Kunetnueckas u MOTeHLiKMa/IbHAaA SHEPIrusd. CDopMyJIa AJI1 BBIUMCJIEHUA
KUHeTHUYeCKOU SHepruu:

7
TEOPEMa 0 KUHEeTUYeCKOU SHepruu. CDOPMYJIa AJIs1 BBIYMCJTIEHUA l'IOTeHL[I/IaJ'IbHOI\/’I
SHEepPrvu TeJjia, MMOAHATOTrO

HaJ, 3eMJIEi:

E _ =meh
P o




1.19

MexaHnuueckas SHeprus:
E=E,+E,

3aKoH COXPaHEHUA MeXaHUUeCKOU SHepruu. CDOPMYJIEI AJId 3dKOHAa COXpPAHEHUWA
MeXaHUUeCKOU SHEPrrr B OTCYTCTBHE CUJI TPEHUA: E = const.

[TpeBpaiiieHrie MeXaHUUECKOM SHEPTUX NPU HAJTMUKU CUJIbI TPEHUSI.

1.20

[IpocTbie MexaHH3MBbI. «30/10TO€ MPaBUI0» MeXaHUKH.
Prwiyar. MomeHnT cuibl: M - Fl.

YcnoBue paBHOBecus pblyara:
M +M, +..=0
[ToBWKHBINM 1 HeMOABKHBIN 6/10Kku. KIT/] pOCThIX MEXaHU3MOB,

n= Anonesaas

‘{HIFEHEHH&H

1.21

[aBnenue TBEPAOro Tea.

dopmyJia 4Jid BEIUYMC/IeHUs JaB/ieHusl TBEPAOro Tesa:

bl
|

Hasnenue rasza. ATMocdepHoe JiaBieHue.

FI/IAPOCTHTI/I‘-IECKOG AaBJ/IeHHe BHYTPU XXUIKOCTH.

qDopMyna AJ1d BBIUKMCJIEHUA OaBJ/I€eHWS BHYTPU XKUAKOCTH:

p=pgh+p,

1.22

3akoH Ilackans. 'npaBnuyeckuii ripecc

1.23

3akoH Apxumega. dopmyna A1 onpefesieHUs] BBITAJIKWBAIOLIEH CHUJIBI,

JleliCTBYIOILIeN Ha Teslo, TIOTPY>KEHHOe B )KUJKOCTb WM ra3s:
F Am. —PE v

YcnoBue nnaBaHud Tena. IlnaBanue Cy[0B 1 BO3[yXOIl/IdBaHUE

1.24

MexaHuueckue KosiebaHusi. AMIUIUTYZQ, TI€PUOJ, M YacToTa KoyieOaHWH.

dopmyra, CBSI3bIBAKOIasi YACTOTY M Mepro/, KomeOaHwit:

1.25

MaremMaThuecKuii W TIPY)KMHHBIM MasTHUKW. [IpeBpallleHue SHeprud Tpu

KoJiebaTe/lbHOM ABID>KEeHHNU




1.26

3aTyxaroiue Kojnebanust. BeIHYX/1eHHbIe KoiebaHust. Pe3oHaHC

1.27

MexaHuuyecKre BOJIHEIL. HpO,Z[OJII)HI)Ie W T1oriepeyHbie BOJIHBI. ,[[]'II/IHEI BOJIHBI U

CKOPOCTb PacrpoCTPaHeHUs! BOJIHBI:

L=v-T

1.28

3BYK. FPOMKOCTL M BbBICOTA 3BYKaA. OTpa}KEHI/Ie 3ByKOBOfI BOJIHBI Ha T'paHULIE

IByx cpesi. IH(pa3ByK U y/ibTpa3ByK

1.29

IMpakmuueckue pabombl

V3mepeHne cpefHel TJIOTHOCTHA BeLECTBa; apXWMeJOBOM CWUJIbI; >KECTKOCTU
MIPY>KUHBL; KO3(h(duI[ieHTa TPEeHUs] CKOJIbXKeHHs; paboTbl CU/IbI TPeHWUs, CHJIbI
yIPYTOCTH; CpeAHel CKOPOCTH [BWXKEHUS OpycKa 1O HaK/JIOHHOHW TIIOCKOCTH;
yCKOpeHHsi Opycka TIpU [ABWKEHMM 110 HAKJIOHHOM TUIOCKOCTH; YacTOThl U
nepuojia KosebaHWM MaTeMaTH4eCKOTO MasiTHUKA; YacTOThl U Tepuoja
KosiebaHWl TIPY>KWHHOTO MasiTHUKA; MOMEHTa CUJIbI, AeHCTBYIOIero Ha pblyar;
paboThl CWIBI YMPYrOCTH TIPU TIOJbEME Trpy3a C TIOMOILbIO HEMOABUKHOTO
6s10ka; pabOTBI CH/IBI YIIPYTOCTH TIPU MOABEME I'Py3a C MOMOIIBIO TTOBHXXHOTO
6/10Ka.

WccnefoBaHre 3aBUCMMOCTH apXWMeZIOBOM CH/BI OT 00bEMa TIOTrpy>KEHHOMU
YacTH Tejla M OT TUIOTHOCTH >KUAKOCTH; He3aBUCUMOCTH BbITAJIKUBAOILEH CHTbI
OT MacChl Tesla; CUJIbl TPEHUS CKOJIbKEeHUsI OT CU/Tbl HOPMAa/IbHOT'O /IaB/IeHuUsI U OT
poZia TIOBePXHOCTH; CHJIbI YTIPYTOCTH, BO3HUKAOIel B TPY>KHWHe, OT CTereH!
nmedopMalliy MPY>KUHBI; yCKOpeHusi Opycka OT yriia HaK/OHa HarpasJsitoIel;
repuozia (4acToThl) KosiebaHUM HUTSHOTO MasiTHMKa OT JJIMHBI HUTH; Tepuojia
KosieOaHUH TIPY)KMHHOTO MasiTHUKA OT MAacChl TPy3a U YKECTKOCTH TIPY>KUHBI;
HCCiefloBaHUe He3aBUCUMOCTH TiepuojJia Kosie0aHWi HUTSHOTO MasiTHUKA OT

Macchl rpy3a. IIpoBepKa yC/I0BUSI paBHOBECHS pbluara

1.30

dusuueckue seneHuss 6 npupode: TIpUMepbl [JBWKEHUS C Pa3IUYHbIMU
CKOPOCTSIMM B JKHBOM U HE>KUBOMU MPHPO/Ie, JeHCTBHe CUIbI TPeHUs B TPUPO/ie U
TeXHUKEe, TPWIWBbI W OT/IUBbI, [BWKeHWe TlaHeT CoOHEUHOW CHCTEMBI,
PeaKTHBHOe JBW)KeHHe YKMBBIX OPTaHW3MOB, DbIUarv B Tejie uejioBeKa, BUSHUE
aTMOC(epHOTO [laB/ieHHs] Ha JKMBOW OpPraHM3M, I/laBaHHE pbIO, BOCTIPUSITHE

3BYKOB XUBOTHBIMH, 3eMJ/IETPACEHHE, celicMHUYeCcKHe BOJIHBI, IYHaMH, 3X0

1.31

TexHuueckue ycmpolicmea: CIUJOMETD, AATUMKH TIOJIOXKeHHs, PacCTOSTHUS U
YCKOpeHUsl, JWUHAMOMETp, TOAIIUITHUKYA, PAKeTbl, pbIUar, TOJBWKHBIA U
HEIO/IBI)KHBIN OJI0KM, HAK/IOHHAs TUIOCKOCTb, TMPOCTbIE MEXAaHU3Mbl B OBITY,
coo0IjaroIuecss CoCybl, YCTPOMCTBO BOJIONPOBO/A, TW/PAaBIMUYECKHI TIpecc,
MaHOMeTp, 0apomeTp, BBICOTOMEp, TIOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

WCII0/Tb30BaHUE y/IbTPa3ByKa B ObITY U TeXHHUKe




TEITJIOBBIE ABJIEHUA

OcHOBHbIE  TIOJIO)KEHUS]  MOJIEKY/ISIPHO-KWUHETUYEeCKOW  TEOpUM  CTPOEHHSsI

2.1 BelllecTBa. MoJiesii TBEP/Or0, )KUAKOT0 U ra3000pa3HOro COCTOSIHUI BelllecTBa.
Kpucrannueckre v amopdHble Tena
99 IBwxeHne yactuy BemlectBa. CBA3b CKOPOCTH [IBWJKEHHSI 4YacTul] C
' TemrnepaTtypoil. BpoyHoBcKoe ABWwkeHue, nuddy3us
2.3 CMaumnBaHue U KalWIISpHbIe SIB/IeHUS
2.4 TenyioBOe paciMpeHue 1 CKaTue
2.5 TeruioBoe paBHOBecHe
96 BHyTpeHHsis1 3Heprus. PaboTta u Teriornepefiaua Kak CrOCOObI W3MeHEHUs
' BHYTpeHHeil S3Hepruu
2.7 Bupl Terionepejaun: Tena0NnpoBOAHOCTb, KOHBEKLUS, U3TyUYeHre
Harpesanne u oxnaxzgeHue Ten. KonmuyecTtBo  TeruioTel. Y JesbHas
TeII0EMKOCTb:
2.8 = 2
O=cm(t,—1,)
3aKOH COXpaHeHHWsI SHepPruy B TeIUIOBBbIX Ipoleccax. YpaBHEHHE TeIJIOBOr0
GanaHca:
2.9
Q1 _Qz +...=0
Vcnapenve u KoHAeHcauusl. l3MeHeHue BHyTpeHHel SHeprMd B IpoLiecce
WCrapeHusi W KOHJAeHcalmu. KureHwe J>KUIKOCTA. Y[JenbHasi TeruioTa
210 napoobpa3zoBanus: L = Q/m
2.11 BnaxxHocTts Bo3yxa
[lnaBneHve u KpucTamusauus. V3MeHeHuWe BHYTpDeHHeW SHEpruu Mpu
T/1aB/IEHUU U KPUCTA//IA3aLuu. Y [iesibHas TeryioTa IJlaB/eHus:
2.12 < Q
A——
i
BHyTpeHHss1 5Heprus cropaHus TOIIMBA. Y lefbHas TeIyioTa CropaHus TOIJIMBA:
2.13 q=Q/m
2.14 [MpuHLMTIBE paboThI TermoBbIX Apurartesieit. KIT/ TerioBoro gBuraTess
2.15 IIpakmuueckue pabomnl




V3mepeHue yze/bHOM TeIVIOEMKOCTU MeTa/UIM4eCKOro LIWIMHJPA; KOJIN4ecTBa
TeIUIOThl, TIOJyUeHHOTO0 BOJOW KOMHATHOW TeMIepaTypbl (PUKCUPOBAHHOU
MaccCpl, B KOTOPYIO OIyIleH HarpeTbld LWIMHZP; KOJWYeCTBa TeIUIOThI,
OTJAHHOT'O HarpeTbIM LIWIMHZPOM, IOC/e OMyCKaHWs ero B BOJY KOMHATHOM
TeMIlepaTypbl; OTHOCHUTE/NbHOW B/I&)KHOCTHM BO3[yXa; Y/E/JbHOW TeIUIOThbI
n1aBjaeHust JipAa. VccnenoBaHue UM3MeHeHHsI TeMIlepaTypbl BOZABI  IIpU
Pa3IMUHbIX YCJIOBUSIX; SIBJIEHUs] TeIIO0OMeHa MpH CMeIMBAaHWU XOJIOAHON |

ropsiueil BOZibl; MpoLiecca UCrapeHust

duszuueckue sig/leHUs1 8 npupoae: MOBEPXHOCTHOE HATXKE€HHWE W KallW//IApHbIE

2.16 SIBJIEHHs B TIPUPOJie, KPUCTa//Ibl B NpUpoje, usnyueHre CoJiHLia, 3aMep3aHue
BO/I0EMOB, MOPCKHe O6pu3bl; 00pa3oBaHue pOChl, TyMaHa, MHes, CHera
TexHuueckue ycmpoticmeda: Karv/uisipbl, TIPUMePbI UCI0/Tb30BaHUsI KPUCTAJIIOB,

517 JKUZKOCTHBIM TepMOMeTp, JaTuMK TeMmIrepaTypbl, TEPMOC, CUCTeMa OTOIJIEHUS

' JIOMOB, TUI'DOMETpBI, TICUXPOMETp, MapoBasi TypOWHa, ABUTATelb BHYTPEHHETO
CropaHus
3 SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OsekTpusaLus Tes. /IBa BUa 3/IeKTPUUeCKUX 3apsiioB

3.2 B3auMogeiicTBre 3apshkeHHbIX Tes. 3akoH KysioHa

3.3 3aKOH COXpaHeHUs 3JIeKTPUUYeCKOro 3apsja

3.4 OnekTpuyeckoe Triosie. HampspkEHHOCTb  3/71€KTpUYecKoro 1moss. IIpuHiun

' CyTIepHO3ULIMU 37IeKTPUYECKUX M0/1el (Ha KaueCTBEHHOM YDOBHE)
35 Hocurtenn snekTpuyeckux 3apsiioB. [leiicTBUe 3/1eKTpUYeCKOro TIOJsi Ha
' s7eKTpUueckue 3apsigbl. [IpOBOAHUKY U ANS/IEKTPUKU
[TocTosIHHBIN 3/1€eKTPUUECKUN TOK. [leliCTBUS 31eKTpryeckoro Toka. Cua Toka.
Harpsxenue.

3.6 I'=q/t,U=Aq
ONeKTpUYecKoe COMPOTUBIIEHHE. Y IeJIbHOe 3JIeKTPUUeCKOe COMPOTHBIIEHUE:

3.7 R = pl/S

38 3akoH Oma f/151 yuacTka ssekrpudeckon nenu: I = U/R

3.9 [TocnepoBaresibHOE COeJMHEHME TIPOBOHUKOB:

I,=1,: U=U,+U,: R=R,+R,




Hapanneanoe coeqviHeHKe ITPOBOJHHWKOB PABHOI'O COIIPOTHUBJ/IEHUA:

R,

2

U=U;:1=1+1I:R=

CMell1aHHbIe coeaViHeHKUA IMTPOBOJHHUKOB

PaboTa ¥ MOIITHOCTE 3/IeKTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH [IxoyJist — JleHua:
3.11 = jz R-t
312 OmneiT Opcrega. MarHuTHoe IoJjie MPsSMOrO IPOBOJHUKA C TOKOM. JIMHUU
' MarHUTHOM UHAYKLUN
313 MaruuTHoe TIOJIe TIOCTOSHHOTO MarHuTta. B3aumozelcTBUe TMOCTOSTHHBIX
’ MarHuTOB
3.14 elicTBHe MarHUTHOTO T10JIs1 Ha TIPOBO/IHUK C TOKOM
3.15 OnbiTel Papages. ABneHue 371eKTpOMarHuTHOW UHAYKLMK. [IpaBuo JleHia
ITpakmuueckue pabombl
V3mepeHre  3/1eKTPUUECKOTO  COMNPOTHB/IEHUSI  PE3UCTOPa;  MOLJHOCTU
3JIEKTPUYECKOTO TOKa; PaOOThI 3/IEKTPUUECKOTO TOKA.
VccnepmoBaHWe 3aBUCHMOCTA CW/Ibl TOKA, BO3HUKAMOLIEr0 B TMPOBOJHUKE
316 (pe3ucTophl, 1aMIIOUKa), OT HAalpsDKeHUs1 Ha KOHLaX NTPOBO/JHUKA; 3aBUCHMOCTHU
' COMPOTHUB/IEHUSI OT JJIMHBI POBOJHUKA, IJIOLIAaJN €ro MOMepeuHoro CeyeHus: 1
YZAe/bHOTO COMPOTHBJIEHHS.
[IpoBepka mpaBuia AJis 371eKTPUUECKOr0 HarlpshKeHUsl TIPU 10C/e/l0BaTe/IbHOM
COeIMHEHUM TPOBOJHUKOB; MpaBWIa [Ji CWIbl 3JIEKTPUYECKOTO TOKa IpHU
rapa’sijieJisHOM COeIMHeHHH TIPOBOJHUKOB (Pe3UCTOPbI U JIaMIIOUKa)
dusuueckue sen1eHUss 8 npupode: >JEKTPUUECKHe SIBIeHHsT B aTtMocdepe,
3.17 3/IeKTPUYECTBO >KUBBIX OPraHKW3MOB, MarHUTHOe Tojie 3eM/H, Apeid MomocoB,
POJIb MarHUTHOT'O MOJISA /151 )KAU3HU Ha 3eMJie, TOJISIPHOe CUSTHUE
TexHuueckue ycmpolicmea: 31eKTPOCKOI, amriepMeTp, BOJIbTMETp, peocTar,
CUETUMK  JIEKTPUUYECKOH  SHEPrHM,  3JIeKTPOOCBETHUTEe/bHbIE  TIPUOOPBI,
3.18 HarpeBaTe/bHbIe 3/1eKTPONpHO0pPHI (npuMepsr), J/IeKTprUYecKue
rpeOXpaHUTe/NM, 3JIeKTPOMAarHvT, SJIeKTPOJBUraTe/lb IIOCTOSIHHOIO —TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OJIeKTPOMarHuTHeIe BO/HBI. [11Kasia 3/1eKTpOMarHUTHBIX BOJTH
3.20 JlyueBasi Mmojienb cBeTa. IIpsiMonMHeliHOe pacripoCcTpaHeHue CcBeTa
3.21 3aKoH oTpakeHUs cBeTa. ITockoe 3epkano




3.22

[Ipenomnenvie cBeTa. 3aKOH Ipe/IOM/IEHUs CBeTa

3.23 Huvcrniepcus cBeta
3.4 JIlunza. Xop nyuel B yvH3e. POKYyCHOe pacCTOssHUe uH3bl. OnTUueckas cuia
' mvH3el: D = 1/F
3.25 I'71a3 Kak ontuyeckasi cucreMa. OnTuueckye TpruOopEI
ITpakmuueckue pabombl
Vi3MepeHue ONMTHUECKOW CH/IbI COOMparoleli MH3bI; (OKYCHOTO PACCTOSHUS
cobupatoriieii IMH3bI (10 CBOMCTBY paBeHCTBA pa3MepoB IpeaMeTa U U300paykeHHs,
3.96 KOr/la TipeIMeT pacrio/io>KeH B IBOMHOM (OKYCe), TTOKa3aTeJisi TIpesIoM/IeHUs CTeKa.
' WccnenoBaHre cBoiicTBa W300pa)keHWs], TIOJIyueHHOTO C  TIOMOLbIO
cobuparolneii JIMH3bI; U3MeHeHHs1 (POKYCHOTO PacCTOSIHUSL JIBYX CJIO’K@HHBIX JIUH3;
3aBUCHMOCTU yTJjia TpeJIOMJIeHHSl CBETOBOIO Jiydya OT yIJIa TaJleHHsl Ha CpaHuLe
«BO3[yX — CTEKJIO»
3.7 dusuueckue seneHuss 6 npupode: 3atMmenusi CosHija u JIyHbI, I[BeTa TeJl,
' orTHUecKue siBfieHust B atmocgepe (1BeT Heba, pedpakiuysi, pafyra, MUpax)
3.8 TexHuueckue ycmpolicmea: OUKW, TIEPUCKOIN, QoToamnmapaT, ONTUYecKue
' CBETOBOZbI
4 KBAHTOBBIE ABJIEHUSA
41 PamyoaktrBHOCTE. Anb(a-, Oerta-, ramMMa-u3nydeHus. Peakuyu anbda-u Oera-
' pacriaza
4.2 OnbiThl Pe3epdopga 1o paccesiHuto anbga-uactul]. [lnaHetapHasi MoJiesib aToma
4.3 CocraB aTOMHOT0 g7pa. M30Torbl
4.4 ITepuog nosypacnazia aTOMHBIX sifiep
4.5 AnepHbie peakiy. 3aKOHbBI COXpaHEHUs 3apsiZi0BOI0 MU MaCCOBOTO YHCe
dusuueckue seneHUss 6 npupode: eCTeCTBEHHBbIM paJu0aKTHBHbIA (OH,
4.6 KOCMUYeCKHe Jlyuyd, paJW0aKTUBHOe W3/lyYeHHe TIPUPOJHBbIX MHHEpPasIoB,
JleMiCTBUe paJjJMO0aKTUBHBIX U3/yUeHHI Ha OpraHM3M uesioBeKa
47 TexHuuecKue ycmpolicmea: CHeKTPOCKOI, UHAUBUYa/bHbIN J03MMeTp, Kamepa

BI/IJ'ILCOHEI, SAA€ePHAs SHEPreTuka




YYEBHO-METO/NYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBSA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEIA

IO ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
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