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ITOACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 10 (M3MKe Ha YpPOBHE OCHOBHOTO 001ero o6pa3oBaHUS
COCTaB/ieHa Ha OCHOBe TIOJIOXKeHWW W TpeOOBaHWI K pe3y/bTaTaM OCBOEHHs Ha
6a30BOM ypOBHe OCHOBHOI 0Opa3oBaTe/bHOM IPOTrpaMMbl, Ipe/iCTaB/lIeHHbIX B
@dI'OC 00O, a Takxe c yuéToM (esepasbHOI paboueii MporpaMmmbl BOCTIUTAHUS U
KoHnuerniuu ripernofiaBanusi yuebHoro ripegmera «Pusnkar.

Copep>kaHve mporpaMMbl 10 ¢GH3MKe HarpaB/leHO Ha (opMHpOBaHHe
ecTeCTBEHHOHayYHOM TIpaMOTHOCTM OOydYaroluxXcsi U OpraHu3alui0 H3yueHus
(GU3UKM Ha [edaTe/lbHOCTHOU OCHOBe. B mporpamme mno (usvke yuWTBHIBatOTCA
BO3MOKHOCTH y4eOHOTrO TipeaiMera B peanu3auuu TpeboBanuit ®I'OC 00O k
TUIaHUPYEeMbIM JIMYHOCTHBIM U MeTarpeJIMeTHbIM pe3y/ibTaTaM 00yueHUs, a TakkKe
MEXXTIpeJMETHbIE CBSI3M €CTeCTBEHHOHAyYHbIX yueOHbIX TpeJMEeTOB Ha YpPOBHe
OCHOBHOTO 0011jero obpa3oBaHUs.

[Tporpamma 1o ¢u3MKe ycTaHaBIMBAeT pacripe/iesieHre yueOHOro Marepuana
no rogam oOyueHus (o Kjaaccam), TipejjiaraeT MPUMepPHYIO 10C/ief0BaTe/IbHOCTh
M3y4YeHHs TeM, OCHOBAHHYIO Ha JIOTMKe pa3BUTHS MpeJMETHOIO COJep)XaHWs U
yuéTe BO3pPaCTHBIX 0COOEHHOCTeN 00yJaroImuxcs.

[Mporpamma 10 ¢M3uKe pa3paboTaHa C 1[eJIbI0 OKa3aHWsS MeTOUUeCKOM
TIOMOIL[Y YUUTETI0 B CO3aHKU paboyeli MporpaMMel 110 yueGHOMY TpeMeTy.

®u3uKa SBSEeTCSl CUCTeMOOOPa3yOIIUM [i/Isl eCTeCTBEHHOHaYYHbIX yueOHbIX
MpeIMeTOB, TIOCKOJbKY (U3MUecKre 3aKOHBI JieXKaT B OCHOBe TIpPOLIeCCOB U
AB/IEHUM, W3y4aeMbIX XUMHeH, Ouosorveld, acTpoHoMHer u (U3NUECKOH
reorpadveli, BHOCMUT BK/IaJ, B eCTeCTBEHHOHAy4YHYI0 KapTHMHy MWpa,
npefiocTaB/isieT Haubosiee sicHble o00paslibl TPUMEHEHWs] Hay4yHOro MeToza
MO3HaHUSI, TO eCTh CrIocoba roJiyueHus JOCTOBePHBIX 3HaHUMN O MHpe.

OpHa u3 IVIaBHBIX 3afau (r3uueckoro obpa3oBaHUsi B CTPYKType 0Oiiero
oOpa3oBaHUsi COCTOUT B (DOPMHUPOBAHUM €CTeCTBEHHOHAYYHON TPaMOTHOCTH U
MHTepeca K HayKe y 0Oy4Jarommxcsi.

N3yyenve ¢Qusukd Ha 0a30BOM YpOBHe TMpeAriosiaraeT OBJajieHue
C/IeYIOLIMMHA  KOMITETeHTHOCTSIMM, XapaKTepU3YIOLIUMU eCTeCTBeHHOHAYUHYHO
IPaMOTHOCTb:

e HAyYHO OOBSICHATH SIBJIEHKS;

e OL|eHUBaTh U MIOHUMAaTh 0COOEHHOCTH HAYYHOT'0 UCC/Ie/J0BaHMs;

e YHTEpHpeTMpOBaTh  J@HHble M  MCIOMb30BaThb  Hay4HbIe
Jl0Ka3aTe/bCTBa JJIs N0Jy4YeHH sl BEIBOJIOB.

Llenn wu3yueHusi (U3MKKM Ha YpOBHE OCHOBHOro o0iiero o6pa3oBaHUs
oripesiesieHbl B KoHueniuu TmipernofaBaHusi yueOHoro mnpeamera «®Pusnka» B
oOpa3oBaTe/bHBIX —opraHusaiusax Poccuiickoit  @Defepaiiuy, —peanu3yrONX
OCHOBHbIe  001je0o0pa3oBaTe/ibHble TPOTPAMMbI,  YTBEPXKAEHHOW  pellleHreM



Konnernn MunuctepcTBa rnpocseltieHuss Poccurickor ®@efiepaiiuy (IpOTOKOA OT 3
nekabpst 2019 r. Ne [TK4BH).
ey usyueHus (Pu3uKuU:

nproOpeTeHre WHTepeca W CTPeMJIeHHs OOyuaroluXxcs K HayuHOMY
W3yUYeHUIO0 TPHUPO/Ibl, Pa3BUTHE WX WHTEJJIEKTya/lbHbIX W TBOPUECKUX
CII0COOHOCTeI;

pa3BuUTHe MpPe/ICTaB/IeHN 0 HAyYHOM MeTo/le TI03HaHUsI U (pOpMUpOBaHUe
WCCJIeJOBATe/IbCKOTO OTHOLLIEHUS K OKPY KarOIUM SIBJIEHUSIM;
¢bopMUpOBaHHWE HAyYHOTO MHPOBO33DEHUSI KaK pe3y/bTaTa HW3yuyeHusi
OCHOB CTPOeHUsI MaTepyu U (hyHJaMeHTa bHbIX 3aKOHOB (DU3UKU;
dbopmMuypoBaHUe Mpe/CTaBAeHUu O poau (DU3KMKU [Jisi Pa3BUTUSL APYTUX
eCTeCTBEHHbIX HayK, TEXHUKH U TeXHOJIOTUH;

pa3sBUTHe  TIPeACTABAEHMM O  BO3MOXHBIX  cdepax  Oyxyiei
ripodeCCUOHA/ILHON JlesiTeTbHOCTH, CBSI3aHHOW C (hM3MKOM, MO/IrOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HalpaB/IeHUH.

HocTwkeHWe 3THUX Iiesiel TpPorpaMMbl 10 (M3MKe Ha YPOBHE OCHOBHOI'O
o61riero obpa3zoBaHusi oOecTieurBaeTCsl pellieHueM C/IeAyIoIMX 3a/4au:

npuobpeTeHre 3HAHWM O [JUCKPETHOM CTPOEHWH BeIecTBa, O
MEeXaHUUYECKHX, TEIUIOBBIX, 3JIEKTPUUYECKMX, MarHUTHBIX W KBAHTOBBIX
SBJIEHUSX;

nproOpeTeHre YMEHWM OMUCHIBAaTh U OOBSICHATH (DU3NUecKue SIBJIeHUs C
WCTI0/Th30BaHKeM MOTyYeHHbIX 3HAHUM;

OCBOEHMEe MeTO/IOB pellleHHds TIPOCTeMINMX PacuéTHbIX 3ajauy C
WCTI0/Ib30BaHUEM (bur3rUeckKux Mojiese, TBOPUYECKUX U
TIPAaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMeHUM Hab/o1aTh NPUPOJHbIe SIBJIEHUS Y BBIOTHSTD OTbITHI,
nabopaTopHble pab0OThl U 3KCIEepUMeHTa/lbHble HCCAe[0BAaHUS  C
HCTI0/Th30BaHHEM U3MEPUTEe/TbHBIX IPHO0POB;

OCBOeHMe TPHUEMOB PaboThl ¢ MHMOpMalel (hHU3NUeCKOro COep>KaHMsl,
BKJIFOUasi ”H(OpPMaI[MI0 O COBPEMEHHBIX JOCTW)KEeHUsIX (PU3WKU, aHa/Iu3 U
KPHUTHUECKOe OlleHHBaHHe WH(MOpMaI[1H;

3HaKOMCTBO €O chepamu npodeccroHaIbHOU iesiTeIbHOCTH, CBsI3aHHBIMU
C (u3MKoOl, W COBPEMEHHbIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHA Ha
JOCTIKeHUsIX (H3UUecKoi HayKu.

Ha u3yuenue ¢usuku (6a30Bbiii ypoBeHb) Ha yPOBHE OCHOBHOTO 00Iilero

obpa3zoBaHust oTBOAUTCA 238 yacoB: B 7 Kiacce — 68 yacoB (2 uaca B HeJent0), B 8
Kyacce — 68 yacoB (2 yaca B Hezlent0), B 9 knacce — 102 yaca (3 yaca B HeZiesno).

[MpeasiaraemMelii B mporpaMMe 1o (Gu3suKe repeyeHb JabopaTOpPHBIX paboT U
OTILITOB HOCUT PeKOMeH/aTe/IbHbIM XapaKTep, YUuTesIb JiejiaeT BLIOOD MpoBe/ieH s



7abopaTOpHBIX PabOT W OIBITOB C YYETOM HHAMBUAYa/JbHBIX 0COOeHHOCTeH
00yyYaroIUXCsl, CIMCKA KCIIePUMEHTA/IbHBIX 3a/laHUM, TpejjiaraeMbIX B pPaMKax
OCHOBHOTO T'OCYZIapCTBEHHOT0 K3aMeHa 10 (pUu3MKe.



COAEPXXAHUE OBYUEHUA
7 KIIACC

Pa3pen 1. du3uKa 1 eé posib B I03HAHUU OKPY)KaloIlero Mupa.

®u3MKa — Hayka O mpupoge. AyeHusi Tnpupozbl. Pu3UuecKre SIBJIEHUS:
MeXaHUYeCcKue, TeryioBble, 3IeKTpUUeCKrue, MarHUTHbIe, CBeTOBbIe, 3ByKOBBIE.

dusrueckre BeUUMHBbI. V3MepeHue (QU3MUeCcKUX BelWuYuH. DPuUnueckue
nipubopsel. [TorperiHocTb U3MepeHu. MeXXyHapo/iHasi CUCTeMa eIMHMUII.

Kak ¢u3uka u [pyrve ecTeCTBEHHble HAayKu W3y4alOT [PUPOAY.
EcTecTBeHHOHayuHBIA MeTO[, TIO3HaHWs: HaOJIIO/[eHHe, TIOCTAHOBKA HAyUHOTO
BOTIPOCA, BBIIBW)KEHHE TUIOoTe3, SKCTIepUMEHT T10 TIPOBepKe TUIoTe3, 00bsiCHeHHe
Habmomaemoro sieieHuss. Onucanue GU3NUeCKUX SIBJIEHHUN C TIOMOIIBI0 MO/Ieei.

demoncmpayuu.

1. MexaHWuecKue, TemuiOBble, 3J€KTPUYECKUE, MarHUTHbIe, CBETOBLIE

SIBJIEHUSL.
2. ®u3nueckue TIpUOOPHI U TIpoIeAypa TMPsSIMbIX U3MepeHH aHa/IOTOBLIM U
L(pPOBBIM TIPUOOPOM.

JlabopamopHble paGombl U ONbIMbI.

1. OrmpepeneHue LieHbI Je/leHUs 1ITKaIbl U3MePUTebHOT0 Mprubopa.
N3mepeHne pacCTOSTHUM.

V3mepeHne 00bEéMa XXKUIKOCTH M TBEPZOTO TeJIa.
OnpepeneHve pa3MepoOB MaJjlbIX TeJl.
N3mepeHre TemmepaTypbl TpU TOMOIIM >XUAKOCTHOIO TEpPMOMeETpa |
JlaTYMKa TemIiepaTyphbl.
6. IIpoBeseHue ucciefoBaHUSL 10 TMPOBEPKe TUIIOTE3bl: Ja/JIbHOCTb MOJIETa
IIIapyKa, IMyIeHHOT0 TOPU30HTabHO, TeM 0oJIbIlle, ueM OOJIbIlle BBICOTA
MyCKa.

Pa3pen 2. IlepBoHaua/ibHblIe CBe/IeHUS 0 CTPOEHUH BellecTBa.

CtpoeHue BellecTBa: aTOMbl W MOJIeKYJ/bl, HX pa3mepbl. OIbITHI,
[IOKas3bIBarollue JUCKpPeTHOe CTPOeHUe BellleCTBa.

[Oewkenne yactul BewllectBa. CBsI3b CKOPOCTH [BW)XXEHHS YaCTUL] C
TeMIiepatypoii. bpoyHoBckoe aBwkeHue, nuddysus. B3aumogelcTBUe 4YacTUI]
BellleCTBa: TIPUTSKEHHE U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHWS BeIlleCTBa: CTPOEHWE ra3oB, KUJKOCTEM U TBEPJbIX
(KpuCTa/IM4yecknx) Tea. B3avMOCBSI3b MeXJy CBOMCTBAMM BeIeCTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OcobeHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

Hdemoncmpayuu.

1. HabmopeHrie 6GpOYHOBCKOTO ABWYKEHHSI.

A



2. Habmogenue quddysuu.
3. Habmiogenue  siBjieHU#,  OOBSICHSIIOUIUMXCS ~ TIDUTSDKEHUEM WU
OTTaJIKMBAaHMEM YaCTHUL] BeILleCTBa.

JlaBopamopHble pabombl U ONbIMbL.

1. OueHka pAuameTpa aToMa MeTOAOM psfoB  (C  UMCIO0JiIb30BaHUEM

dboTorpaduii).

2. OnbIThI 110 HAO/FOZEHUIO TETJIOBOT'O PAaCLLIMPeHus Fa3oB.

3. OrmbIThI MO0 0OHAPYKEHUIO [IeNCTBUS CHUJT MOJIEKY/ISIPHOTO TIPUTSDKEHUSI.

Pa3pen 3. /IBokeHHe U B3aMMOJeHCTBHE TeJl.

MexaHuueckoe nABWXKeHHe. PaBHOMepHOe ¥ HepaBHOMEDHOe [BWXKEHUE.
Ckopoctb. CpefHsisi CKOPOCTb NP HEPaBHOMEPHOM [BMKeHUU. Pacuét nytu u
BpeMeHU JIBUKeHUS.

SIBneHve WHeplMU. 3aKOH MHepLUU. B3auMopeillcTBue Tesl KakK IpUUMHA
M3MeHeHUs1 CKOPOCTM [BWXeHMUs Tejl. Macca Kak Mepa WHEpPTHOCTH TeJa.
[TnotHOCTh BewlectBa. CBsA3b IJIOTHOCTHM C KOJIMYECTBOM MOJIEKY/l B €UHULIE
o0BEMa BelljecTBa.

Cusa Kak XapakTepucThKa B3auMogeicTBusi Tesa. Cuja yripyrocT U 3aKOH
['yka. Mi3MepeHre Cu/ibl C TIOMOLLBIO AMHAMOMeETpa. fIB/ieHre TArOTeHUs U Cuja
TspkecTd. Cuyjla TsDKeCTU Ha pyrux raHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJ/I, HafpaB/IeHHBIX TI0 OJHOM mpsiMoM. PaBHOgelcTBytOIasi cua. Cuia TpeHws..
TpeHUe CKOJIb)KeHHsI U TPeHUe MOKos. TpeHue B IPUPO/ie U TeXHUKE.

demoncmpayuu.

HabsrojeHre MexaHU4eCcKoro JBMKeHUs Tesa.

V3mepeHrie CKOPOCTHU MPSIMOTMHENHOTO IBU)KEHUS.

HabstoieHue siB/ieHYsT HHEPLIWU.

HabrojeHre n3MeHeHHs] CKOPOCTH TIPYU B3aUMO/eMCTBUM Tel.

CpaBHeHHe Macc I0 B3aUMO/|eMCTBUIO TeJl.

. CokeHue Cul, HarpaB/IeHHBIX 10 OZJHOW MPSIMOM.

JIaGopamoprle pabombl u onbIMbl.

1. OnpepeneHre CKOPOCTM PABHOMEPHOTO ABWXKeHUs (1LlapyuKa B XKUIKOCTH,
MO/Ie/IU 37IeKTPUYeCKOro aBTOMOOW/ISI U Tak Jijasee).

2. OrmpesienieHre cpejjHeM CKOPOCTH CKOJIb)KeHUst OpyckKa Wi IIapuka Iio
HAKJIOHHOU TIJIOCKOCTH.

3. OrnpepeseHyre MJIOTHOCTH TBEPZAOIO TeJa.

4. OnbIThl, [JeMOHCTPUPYIOLME 3aBUCUMOCThb paCTsKeHUs (Jedopmarun)
TIPY’>KHHBI OT TIPUI0XKEHHOU CUJIBI.

5. OMnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUSI OT
Beca Tesia U XapakTepa CONPHUKACAIIIUXCs TOBEPXHOCTEH.

Pa3pen 4. JlaB/ieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

S N



Haenenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus aBaeHus. JlapieHue rasa.
3aBUCHMOCTb [laBjieHUs] Ta3a OT 00béMa, TemmepaTyphl. [lepesaua zaByieHus
TBEPABIMU TeJlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackansd. [IHeBMaTtuueckue
MalllMHbI. 3aBUCUMOCTh [JaBJeHUs >KUJKOCTH OT TJyOuHBI I'MapocTtathueckuit
napagokc. Coobiijatorecs: cocy bl ['MpaBinuecKyie MeXaHu3Mbl.

Atmochepa 3emnu U atmocdepHoe JaBijieHue. [IpyUuuHBI CylileCTBOBaHUS
BO3/yIIHOM 000/0uky 3emu. OnbiT Toppuuenmu. M3mepeHue atMochepHOTro
JlaB/ieHUsi. 3aBUCUMOCTb aTMOC(HEPHOT0 aB/eHUsI OT BbICOThI HaJl YDOBHEM MOPSI.
[Tpubops! 1151 ©3MepeHust aTMOC(epHOTo JjaBeHMUs.

[HericTBue >XKUAKOCTH U ra3a Ha MOrpy>kKéHHOe B HUX Tes0. BrITankuBarolas
(apxumenoBa) cuia. 3akoH Apxumesa. [1naBanue Ten. Bo3ayxomnsaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD JlaB/IeHUsI Ta3a OT TeMIlepaTyphbl.
[Tepepaua maBieHUs )KUIKOCTBIO U Fa30M.
Coobrjaroliiyecst CoCy/ibl.
I'mapaBamMyeckuy mpecc.
[TposiBneHue feliCTBUSI aTMOC(EPHOTO JaBIeHUsl.
3aBUCHMOCTb BBITQJKMBAKOILEH CUIbI OT OObEMa MOTPY>KEHHOM 4YacTu
TeJla U TVIOTHOCTU XKUJKOCTH.
PaBeHCTBO BbITA/IKMBAOIEN CU/TbI BECY BBITECHEHHOW JKUJKOCTH.
YcnoBue naBaHusl Tes: TJlaBaHUE WM TMOTPY’KEHWe Tel B 3aBUCMMOCTH
OT COOTHOIIEHUS TJIOTHOCTEM Tesia U )KUAKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCMMOCTU Beca Tejia B BojZie OT 00bEMa MOrpyKEHHOM B

JKUJKOCTh YaCTH TeJia.

2. OrnipegesieHne  BbITAJIKMBAOIIEd  CW/bL, JIEMCTBYIOLLEM Ha  TeJo,
TIOrPY>KEHHOE B )XUAKOCTh.

3. IlpoBepka HE3aBUCUMOCTH BbITAJIKABAKOLEN CUIIbI, 1eWCTBYIOLLEN Ha Teso
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITel, JEMOHCTPUPYIOLME 3aBUCMMOCTb BBITA/IKUBAIOLIEN CHUJIbI,
JeNCTByIOLLeli Ha Telno B JKUJKOCTH, OT 00bEéMa TOrpYyXEHHOU B
JKUJIKOCTb YaCTH TeJjla U OT TVIOTHOCTU XUJKOCTHU.

5. KoHcTpyrpoBaHue apeoMmeTpa WIA KOHCTPYUPOBAaHWE JIOJKHU U
oripeziesieHue eé rpy3onobEMHOCTU.

Pa3pen 5. PaGoTa 1 MOLIHOCTH. JHEPrus.

MexaHunueckasi paboTta. MOIIHOCTb.

[TpocTbie MeXaHW3MbBI: pbluar, OJIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuIO

paBHOBecHsi pbluara. IIpviMeHeHre TIpaBWIa paBHOBeCHsi pbluara K OJ/IOKY.

AR i
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«3o/i0TO0e mpaBWiI0» MexaHuku. KII[ rmipocteix MexaHu3moB. [IpocTbie
MeXaHW3MbI B ObITY U TEXHUKE.

Mexanuueckass 5SHeprusi. KuHeTnueckass YW MOTEHLMA/bHAas SHEPrUs.
[TpeBpalljeHe OIHOTO BU/la MEXaHUYECKOW SHEPTUU B IPYTrOW. 3aKOH COXpaHeHUs
SHepPruv B MexXaHUKe.

demoncmpayuu.

1. TIpumepsl MPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmpepeneHre paboThl CHIbI TPEHUS TP PaBHOMEPHOM JABMXXKEHUU TeJia

T10 TOPU30HTA/IbHOW ITOBEPXHOCTH.

2. WccnepoBanue ycioBui paBHOBECHS pblyara.

3. M3mepenue KII/] HaKJTOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHHWs MeXaHUYeCKOM SHEePIruM.

8 K/TACC

Pazgen 6. Ten1oBbie AB/1eHMS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOEeHUs
BeljectBa. Macca M pasmepnsl aTOMOB YW MOJieKy/. OTbIThI, MOATBEPXKAarolye
OCHOBHbIE M0JIOXKEHHUSI MOJIeKY/IIPHOKUHETUUYECKOU TEOPUHU.

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

Temneparypa. CBs3b TemriepaTypbl CO CKOPOCTBIO TeIIOBOIO [BUKEHUS
yactul. BuHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUs] BHYTPeHHel JHepruu:
Tervionepegaya U CoBeplileHue paboThI. Bugbl Teruiornepesauu:
TerUIONpPOBOJAHOCTb, KOHBEKLIUSA, U3/TyYeHHe.

KomuuecTBO TerioTel. Y/e/lbHas TeNI0éMKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro 0OasaHca. IlnaBneHwe
OTBep/ieBaHHWe KPUCTA/VIMYeCKUX BeleCTB. Ye/abHasd TerioTa I/IaB/IeHus.
[Tapoobpa3zoBanure u KoHAeHcalus. Mcrmapenue. Kumenue. YpenbHasi Teriora
napoobpa3oBaHus. 3aBHCHUMOCTb TeMIIEpPATypbl KHIEHUSI OT aTMOC(epHOTro
JlaBJIeHus.

BnaxxHocTs Bo3ayXa.

OHeprus TOIUIMBA. Y [ie/ibHasi TeryioTa CrOpaHusl.

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

3aKOH COXpaHeHH!s U NpeBpallleH!s] SJHePruM B TeIUIOBBIX TpoLieccax.

demoncmpayuu.

1. HabmopeHrie OpOYHOBCKOTO ABV>KEHHSI.



Habsmogenue auddy3uu.

HabstojeHue siBjieHU CMauvBaHUS U KalTAJUISIPHBIX SIBJIEHU.
Habto/jeHue TerioBoro paciuupeHys Tejl.

Vi3MeHeHUe AaBjieHUs rasa Mpu U3MeHeHWH 00bEéMa M HarpeBaHUM WJIH
OXJIaXKIeHUU.

IIpaBuia v3smMepeHus1 TemMIieparyphl.

Bujpe! Terionepesauu.

Ox/a)keHre py COBepIIeHNH PabOTHI.

9. HarpeBaHue npu coBepilieHUH paboThl BHEIITHUMU CHUTAMH.

10.CpaBHeHHe TeMI0EMKOCTEH pa3/IMUHbIX BelleCTB.

11.HabmoieHrie KUTIeHUsI.

12.HabsntoieHrie TIOCTOSIHCTBA TeMIepaTyphbl TIpY TUIaB/IeHU .

13.Mojie/ii TeMI0BbIX ABUATATe/IeM.

JlabopamopHble paGombl U ONbIMbL.

1. OmnbITHI IO 0OHAPYKEHUIO JeHCTBUS CUT MOJIEKY/IIPHOTO MPUTSHKEHUSI.

2. OrbITEI 110 BhIPALMBaHUIO KPUCTA/IJIOB IOBAPEHHOM COJIA WM Caxapa.

3. OmbITel TI0O HAO/IIOZIEHUIO TETUIOBOTO PACIIMPEeHUs Ta30B, >KAIAKOCTEH U

TBEPAbIX TeJl.
OnpejeneHyve faByieHus: BO3Ayxa B OasyioHe LITIpULIA.

5. OmnbIThl, [J€MOHCTPUPYIOL[Me 3aBUCUMOCTb [aBjleHUs BO3JyXa OT ero

00BEMa U HarpeBaHUs WX OXJIaXK/eHUS.

6. IlpoBepka rumore3bl TMHEMHON 3aBUCUMOCTH AJIMHBI CTO/IOMKA >KUJKOCTH

B TEPMOMETPUYECKOU TpyOKe OT TeMIiepaTyphl.
7. HabmogeHrie uW3MeHeHWs] BHYTDeHHeM SHepruM Tefa B pe3yJibTare
TeruioniepeZiaun ¥ paboThl BHEILIHUX CHJI.

8. WccnenoBaHue siBjieHWs] TerjiooOMeHa TIpYM CMeIMBAaHWW XOJOAHOW U

ropsiyeit BoJbl.

9. OmpefiesieHde  KOJIMYeCTBAa  TeIUVIOThI, IIOJIyYEHHOTO BOZOW  MpH

Terioo0MeHe C HarpeThbIM MeTa/VTndeCKUM LIMJTHHAPOM.

10.0OnpeneneHve ye/IbHOM TEIJIOEMKOCTU BelleCTBa.

11.HccnenoBanue npoLjecca ucrapeHus.

12.0npepeneHre OTHOCUTETBHOW BJI&KHOCTHU BO3/yXa.

13.0npegenenyve yaeabHOU TEIUIOTHI T1aB/IE€HUS JIb/A.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHMS.

Onektpusaius Ten. [IBa pojla 3/1eKTpUUecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tea. 3akoH KysioHa (3aBUCUMMOCTB  CWJIbI  B3aUMO/€WCTBUS
3apsPKeHHBIX TeJT OT BeJTMYUHBI 3apsiZJOB U PACCTOSTHUS MEXAY Te/laMH).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUecKoro Tiojid. [IpuHimn
CyTepIio3vLIMU 37IeEKTPUYECKUX 10/1ei (Ha KaUueCTBEHHOM YDOBHE).
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Hocurenu snekTprueckux 3apsioB. DJ€MeHTapHbIM 3/1eKTPUUYeCKUN 3apsif.
Crtpoenne aroma. IIpOBOAHMKM W  AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
JIEKTPUYECKOro 3apsza.

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

OnekTpuueckass Uenb. Cuia TOKa. JJIeKTpUYeCKoe  HallpssKeHue.
CoripoTuB/ieHre MPOBOJHUKA. YZie/lbHOe CONpPOTHBI/EeHUe BelljecTBa. 3aKOH OMa
A yuactka yernd. [locnepoBatesibHoe W mapasule/lbHOe — COelMHeHHe
IIPOBOJHUKOB.

PaboTa ¥ MOIJHOCTb 3/IEKTPUUECKOTO ToOKa. 3akoH [Dxoysns—/leHia.
DJieKTpuuecKue 1[enu U NoTpeduTe/n 37eKTpruueckoi sHepruu B O6biTy. KopoTkoe
3aMbIKaHue.

[TocTosiHHble ~ MarHuThl.  B3aWmozencTBMe  TOCTOSIHHBIX ~ MarHWTOB.
MarnuTtHoe mnosie. MarHutHoe 1oJsie 3eM/IM U ero 3HaueHue 1Sl JKU3HU Ha 3emiie.
OnbiT  Opcrega. MarHutHoe 10/1e  3/IeKTPUUECKOro  Toka. IIpumeHeHue
3JIeKTPOMarHUTOB B TeXHHUKe. [leliCTBYe MarHUTHOTO T0J1s1 Ha TIPOBOJAHUK C TOKOM.
ONeKTpoJBUraTe/ib MOCTOSHHOTO TOKa. Mcmosib3oBaHWe 3/1eKTpoJABUraTesien B
TEeXHUUECKUX YCTPOMCTBAX M Ha TPaHCIIOPTe.

Omneitel @apages. SIBeHre 371eKTPOMarHMTHOW MHAYKLMU. [IpaBuio JleHna.
OJIeKTpOoreHepaTop. Crioco6m1 T0JIyYeHus 3/1eKTPUYECKOU SHEepI'uu.
ONeKTPOCTAHLIMM Ha BO30OHOB/ISIEMbIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.

OneKTpusaLys TeJl.

[Ba poza 3/1eKTpUYEeCKUX 3apsifioB U B3aUMOZENCTBUE 3apSHKEeHHBIX TeJl.
Y CTpOWCTBO U [IeHCTBYE 3JIEKTPOCKOTIIA.

O/eKTpoCTaThueCcKass UHAYKLIUS.

3aKOH COXpaHeHUs JIeKTPUUYeCKUX 3apsizioB.

IIpOBOAHUKY U AU3/IEKTPUKU.

MopenupoBaHue CUIOBBIX JIMHUAW 3JIEKTPUUECKOTO TTOJIS.

M cTOYHUKU TTOCTOSSHHOTO TOKA.

9. [lelcTBUSA 371€KTPUUECKOr0 TOKA.

10.2/IeKTPUYECKHN TOK B XKUIKOCTH.

11.T"a30BbIM pa3psj,.

12./3MepeHue CUJIbI TOKa amIiepMeTpoM.

13./13mepeHye 3/1eKTPUUYeCKOro HarlpsyKeHUs! BOJIbTMETPOM.
14.PeocTtar ¥ Mara3uH COMPOTUBJIEHUMN.

15.B3aumo/ercTBHe MOCTOSSHHBIX MarHUTOB.

16.MogenvpoBaHrie HeBO3MOXXHOCTU pas/ie/ieHus I0/IF0COB MarHuTa.
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17.MopgenupoBaH1e MarHUTHBIX MOJIeW MOCTOSIHHBIX MarHUTOB.

18.0rmbIT IpcTeja.

19.MarsuTHoOe 110J1e TOKa. JJIeKTPOMAarHur.

20.[lericTBME MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

21.0J1eKTpoABUraTesib IOCTOSIHHOTO TOKaA.

22.VlccnepoBanue SIBIEHUS 31eEKTPOMArHUTHOM MHAYKLIAU.

23.0mnb1TEI Papages.

24.3aBMCHMMOCTb HarpaB/eHusl WHAYKLIWOHHOTO TOKa OT YC/JIOBUM €ro
BO3HUKHOBEHUS.

25.2JIeKTpOoreHepaTop MoCTOAHHOI'O TOKa.

JlabopamopHble paGombl U ONbIMbL.

1. OnpiTel 1O HaAOMIOAEHHIO 37eKTpU3aluM  Tel WHAYKIWed U TIpH
COIIPUKOCHOBEHUU.

2. UccnepoBanue fAelcTBUSI 3/1€KTPUYECKOTO TI0/s Ha TMPOBOJHUKU U
JTU3TEKTPUKH.

3. Cbopka v poBepKa pabOoThI 37IEKTPUUECKOM 1[eTH TTOCTOSTHHOTO TOKa.

4. VI3aMepeHue U peryjMpoBaHue CUJIbl TOKa.

5. V3MepeHue 1 peryivMpoBaHye HarpsHKeHUsl.

6. WccienoBaHue 3aBUCMMOCTU CWIbI TOKa, WAYLIEro uepe3 pe3ucTop, OT

COTMPOTUBJ/IEHUS Pe3UCTOPa U HalPSDKeHUs Ha pe3UCTope.

7. OnNbITHI, JIeMOHCTPUPYIOLI1e 3aBUCUMOCTb 3/IeKTPUUECKOT0
COMPOTUB/IEHUS] TPOBOJAHUKA OT €ro [JIMHbI, IUIOLIAM TIOMepeyHoro
CevyeHUs U MaTepua’a.

8. IlpoBepka mnpaBW/a CJIOKEHUS] HaIpsSUKeHWM TP M0C/Ie[0BaTeIbHOM
COeJJMHEeHNH JIBYX Pe3UCTOPOB.

9. IlpoBepka mpaBWia [Jid CWIbl TOKa MpU Tapaie/lbHOM COeJWHEeHUU
PEe31CTOPOB.

10.0OmnpefiesieHre paboThI 37IEKTPUUECKOTO TOKA, UAYIIEr0 uepe3 pe3ucTop.

11.0mnpefiesileHe  MOLHOCTH  3/IEKTPUYECKOTO TOKA, BbIJENIeMOd Ha
pe3uncTope.

12.WccnefoBaHre 3aBUCMMOCTH CUJ/IbI TOKA, WAYLLIEro uyepe3 JaMIIOUKy, OT
HarpspKeHUs! Ha Heu.

13.0Onpepnenenve KII/I HarpeBareis.

14.VccnenoBaHde MarHUTHOTO B3aUMO/eHCTBHUS TOCTOSTHHBIX MarHUTOB.

15./i3yyeHre MarHATHOTO TIOJiA TOCTOSHHBIX MarHATOB TIpU  UX
00beJUHeHNY U pa3/ie/ieHnH .

16.WccnenoBanre JerCTBUS 3/1EKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.



17.00bITBI, [E€MOHCTPUPYIOLME 3aBUCHMOCTb CWIbl  B3aUMOJEUCTBUSA
KaTyLIKM C TOKOM W MarHura OT CW/bl TOKa W HarpaB/ieHUs TOKa B
KaTyIlKe.

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

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

20.13mepenue KIII snekTpogBUraTeibHOM YCTaHOBKH.

21.00BITBI IO UCCAE[0BAaHUIO SIBJEHUSI 3/IEKTPOMarHUTHOW WHJYKLIUM:
WCC/leJOBaHe W3MEHEHWM 3HaueHUs] W HamnpaB/eHUs WHAYKIWOHHOIO
TOKa.

9 KJ/IACC

Pa3gen 8. Mexannueckue siB/IeHMS.

MexaHuueckoe [aBwkKeHue. MarepuasbHas Touka. (Cucrema OTCYéTa.
OTHOCHUTE/ILHOCTb MeXaHWUeCKOoro JABWKeHusl. PaBHOMepHOe MpsSMOJMHENHOoe
ABKeHre. HepaBHOMepHOe MpsSIMONMHeNHOe ABWKeHWe. CpeHsAs U MIHOBEHHast
CKOPOCTH TeJia TIPU HepaBHOMEPHOM /IBMKeHUHU.

YckopeHne. PaBHOyCKOpeHHOe MpsMoJMHeliHoe aBikeHue. CBobogHOe
nageHve. OnbITel ['anues.

PaBHOMEpHOe /IBIKEHHe T0 OKPY)KHOCTH. Ilepuiog, v uacTtoTa obpaiiieHusl.
JIvHeliHas 1 yrioBasi CKOpOCTU. LleHTpocTpeMuUTe/IbHOE YCKOPEeHHe.

ITepBeiit 3akoH HeroToHA. BTopor 3akoH HeroToHa. TpeTtuii 3akoH HblOTOHA.
IIpyvHLMIT CyTIepro3uLiug CUJL.

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

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

PaBHOBecre MaTepua/sibHOM TOUKH. AOCOJIOTHO TBEpAOe Teso. PaBHOBecue
TBEPZOrO Tesla C 3aKPeryIEHHOM OChIO BpalleHusi. MomeHT cusibl. LleHTp TshkecTH.

Nmnynec Tena. VisMeHeHue uminynabca. IMIynsC Cuibl. 3aKOH COXpaHeHUs
VMITy/IbCca. PeakTHBHOe BUKeHNe.

MexaHnrnueckasi pabora ¥ MOIIHOCTb. PaboTa Cum TspKeCTH, YIIPYroCTH,
TpeHus. CBsi3b 3Hepruu U paboTel. [ToTeHIMaNbHAsI SHEPTHs Tesla, TIOJHATOrO Haf
MOBEPXHOCTHIO 3eMH. [ToTeHManbHas SHepryst CKaTou Npy>xuHbl. KuHeTrueckas
sHeprusi. Teopema O KMHETUUECKOW 3HEPruy. 3aKOH COXpPaHEHUs MeXaHWU4eCKOU
SHEepIumu.

demoncmpayuu.

1. HabmopeHre MeXxaHUUeCKOTO JBMKEHUS Tella OTHOCUTE/IbHO Pa3HbIX Tesl

OTCuéTa.
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8.
9.

CpaBHeHUe TyTeld M TPaeKTOPUM [BW)KEHHUSI OJJHOTO U TOr0 >Ke Tesa
OTHOCHTEIBHO pa3HbIX TeJjl OTCUéTa.

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

Habto/ieHue IBYKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHW4eCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mnpu e€ paBHOMEDHOM M YCKOPEHHOM  J[IBW)KEHUH
OTHOCHTE/IbHO KabuHeTa (PU3UKH.

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

Habsto/ieHre paBeHCTBa CUJI TIPU B3aUMO/IeHCTBUM TeJl.

V3meHeHMe Beca Tesa NPy YCKOPEHHOM [IBYKEHUU.

10.I1epegaua umrly/ibca rpy B3aUMOJ€HMCTBUM TeJl.

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

12.CoxpaHeHHe UMMYJIbCa IPU HEYTIPYTOM B3aUMO/IEMCTBUU.

13.CoxpaHeHre UMITYJ/IbCa MPH abCOMIOTHO YIIPYTOM B3aUMO/I€HCTBHUM.
14.HabOmoeHre peakKTUBHOTO JIBVKEHUS.

15.CoxpaHeHre MeXaHUUEeCKOM SHepryuy IpU CBOOOIHOM TaZieHHH.
16.CoxpaHeHHe MeXaHUUYeCKOW SHepruu Mpy JBWKeHUU Tesla MoJ, 1elCTBheM

MIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyupoBaHue TpakTa [jisi pa3roHa U [JajbHeullero paBHOMEPHOTO
JBIDKEHUS IIIapUKa WUIH TeIeXKH.

OmnpegeneHre cpefHeld CKOPOCTU CKOJIbKEHHWS OpycKa WM JBH>KEHUS
IIapyKa M0 HaKJIOHHOM MJIOCKOCTH.

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

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

[TpoBepka TruIOTe3bl: €C/AW TIPU PABHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/IbHOM CKOPOCTU IIyTH OTHOCATCA KaK Psifi HEUETHBIX uucCes, TO
COOTBETCTBYIOIIIME TIPOMEXKYTKU BPEMEeHU O/IMHAKOBHI.

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

Ornpegenenue Ko3pduiivieHTa TpeHUs1 CKOJIb)KEeHUS.

OmnpeiesieHyre XKECTKOCTU MPY>KUHBI.

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



10.0Ompeznesiene  pabOTbl CWIbI YIIPYrOCTA TIpU  TOABEMe Tpy3a C
WCTI0/Tb30BaHNEM HeMOBMXHOTO U TIOJBMKHOTO O/I0KOB.

11.M3y4yeHure 3aKOHa COXpPaHEHUs SHePrum.

Pa3zen 9. MexaHnuecKkue Ko/ie0aHus ¥ BOJIHbI.

KonebaTenbHoe fABwkeHre. OCHOBHbIE XapaKTePUCTUKK KOJieOaHUI: TIepro/,
YyacToTa, aMIUTUTyja. MaTeMaThuecKuii U TIPY)KUHHbIA MasATHUKU. [IpeBpaiijeHue
SHEepPI'vH IpH KojiebaTelbHOM JBH>KEHUH.

3atyxatoie  KojebaHus. — BwiHyxZeHHble — KosebOaHusi.  Pe3oHaHc.
MexaHnrnueckue BomHbL. CBOWCTBAa MeXaHWYeCKMX BOJH. [IpofiosibHBIE |
roriepeuyHbie  BOMHBIL. [IAMHA BOJIHBI W CKOPOCTb €€  pacrhpoCTpaHeHwUs.
MexaHuuecKre BOJHbI B TBEPZIOM Tejie, CeiCMUUeCKHe BOJTHBI.

3ByK. I'poMKOCTh 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. VH(Ppa3ByK u
yJIbTPa3BYK.

demoncmpayuu.

1. Habmomenne kKojieGaHuUid Tel ITIOA, J€HCTBHUEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabsroieHue KosilebaHuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habntopenne BeIHYKeHHBIX KOieOaHW ¥ pe30HaHCa.
PacripocTpaHeHue TIPO/I0/IbHBIX U MTOTIePeUHbIX BOJIH (Ha MOJIe/NH).
Habmo/1eH1e 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHMUeCKui pe30HaHC.
JIaﬁopamoprle pabombl u onbIMbL.
1. OmnpezesieHe YacTOThl W TepuoZia KojiebaHUM MaTeMaTHUeCKOro
MasiTHUKaA.

2. OmpefeneHre YacTOThI U Mlepro/ia KoiebaHuil MPY>KWUHHOTO MasiTHUKA.

3. WccegoBaHue 3aBUCUMOCTH Tepuoja KojiebaHui T0/[BeIlIeHHOTO K HUTU

rpy3a OT JJIMHBLI HATH.
4. VccnemoBaHue 3aBUCUMOCTH Tiepro/ia Koyie0aHW MPY>KUHHOTO MasiTHHUKA
OT Macchl Tpy3a.

5. TlpoBepka He3aBUCMMOCTH Tepuojia KojebaHuii rpy3a, Mo/BeleHHOr0 K
HUTH, OT MacChl rpy3a.

6. OmBITBI, JIEMOHCTPUPYIOIMEe  3aBUCHMOCTb  IlepHoja  KoyieOaHWM
MIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U )KECTKOCTU TIPYKHHBI.

7. VI3mMepeHue ycKopeHUsi CBOOOHOTO Ma/leHusl.

Pa3pesn 10. J1eKTpoMarHuTHOe 110J1€ ¥ 3/IeKTPOMarHuTHbIE BOJIHBL.

ONeKTPOMarHuTHOe  1oJjie.  DJeKTPOMarHuTHble  BoJsiHbl.  CBOMCTBa
9/IeKTPOMarHUTHbIX BOMH. [llkama 3/71eKTpOMarHUTHBIX BOJIH. VICIOb30BaHMe
3/IeKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3U.
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OneKTpoMarHuTHas npupoja cBeta. CKopocTh cBeTa. BoJsiHOBbIe CBOMCTBa
CBeTa.

demoncmpayuu.

1. CBolicTBa 3/1€eKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. W3yuyeHue CBOWCTB 371€KTPOMArHUTHBIX BOJIH C TOMOIIbI0O MOOWUILHOTO

TenedoHa.
Pa3gen 11. CBeToBbIe IB/IEHUSA.
JlyueBasi  mMogenb  cBera.  VMctouHuku — cBeta.  [IpsmMosiMHerHOe

pacnpocTpaHeHue cBeta. 3atMeHus: CosHLa v JIyHbel. OtpaxkeHue cseta. [lnockoe
3epkKaso. 3aKOH OTpakeHus CBeTa.

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

Jlunza. Xop anyuern B JmH3e. OnTuyeckas cucteMa (poToarmapara,
MHUKDOCKOMNa M Tesjeckomna. ['yla3 kak onTuyeckas cucrtema. ban3opykocTe u
[la/TbHO30PKOCTb.

Pa3noxxeHne 6Gemoro cBeta B crekTp. OmbiTbl HbiloToHa. Cro)keHue
CIIeKTpaJIbHbIX 1[BeTOB. [lucriepcus ceeta.

demoncmpayuu.

[IpsiMoIMHEHOEe pacrpoCTPaHeHHe CBeTa.

OTpakeHue cBerTa.

[MonyueHre n300pakeHUi B TVIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKarax.

IIpenomienue cBerta.

OnTHuecKkui CBeTOBO,

Xop nyueii B cobuparoiiieit imH3e.

Xop, iyder B pacCcerBarolLlen JIMH3e.

[TonyueHvie n306pa>keHNH C TIOMOIIIBIO JIUH3.

9. IpuHuun geiictBus oToanmnapara, MUKpPOCKOIIA M TeJleCcKora.

10.Mopgess riiasa.

11.Pa3nokeHue 6eyioro cBeTa B CIIEKTP.

12.TTonyueHue Geioro cBeTa MpH CJIOKEHHWH CBeTa Pa3HbIX 1[BETOB.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHre 3aBUCHMOCTU yrjla OTPa)KeHWs CBETOBOIrO Jiyya OT yIJia
TaZieHus.

2. H3ydeHure XapaKTepPUCTUK U300payKeHHs TIpeJiMeTa B IIJIOCKOM 3epKaJie.

3. McanepoBaHue 3aBUCMMOCTH yTJia TIPEJIOMJIEHUs] CBETOBOIO Jiyda OT yrja
TaJieHys Ha TPaHulle «BO3JyX—CTeKJI0».
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4. TlonyyeHue n300pakeHU C TIOMOIIIbIO COOMparoIiel JTUH3bI.
5. Onpegesienrie (POKYCHOTO PaCCTOSIHUSI U ONITUYECKOM CUJTbl coOHparoIeit
JIVH3BI.

6. OTBITHI 110 pa3/oXKeHHIo Oeyloro CBeTa B CIIEKTP.

7. OmbBITHI TI0 BOCTIPUSTUIO I[BETa TIPEMETOB TPU UX HaOJIIO/IeHUU Yepe3

1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBbIE SIB/ICHHS.

OmneiTel Pesepdoppa v maHetapHass MoZiesib atoma. Mogens atoma bopa.
WcnyckaHuve v nornoljeHye ceeta aToMoM. KBaHThbI. JIMHeNyaTbie CIIeKTpPhI.

PagroakTuBHOCTL. Anb(a, 6eTa- U ramMma-usnyueHusi. CTpoeHre aTOMHOTO
anpa. HykinoHHas wopens aTtoMHOro szapa. HMsorombl.  PaguvoakTuBHBIE
nipeBpatteHus. [leproy romnypacriaza aTOMHbIX 7ep.

AnepHble peakiyy. 3aKOHBI COXpaHeHUs 3apsiloBOr0 M MacCOBOI'O UHMCeJI.
OHeprus CBsi3uM aTOMHbIX sAaep. CBs3b MacChl U SHepruu. Peakiuu cuHTe3a U
nenenus sgep. Mcrounuku sHeprun CostHLA U 3BE3/.

AnepHasi sHepreTvka. [lelCTBUSI DPAJMOAKTHMBHBIX M3/IyUYeHUM Ha >KUBBIE
OpraHu3MBbl.

Hdemoncmpayuu.

CnekTpbl U3/Ty4eHHs U TOTJIOLLeHUSI.

CnekTpbl pa3/IMYHbIX ra3o0B.

CnekTp Bomopoja.

Habmonenue TpekoB B Kamepe BubcoHa.

PaboTa cuéTyrKa MOHU3UPYIOLIUX U3TyUYeHUH.

Perucrpauus usnyueHusi IpUPOHbIX MUHEPAJIOB U TIPOAYKTOB.

JlabopamopHble pabombl U ONbIMbL.

1. HabmromeHue CIIJIOMIHBIX U IMHEMUAThIX CIIEKTPOB U3TyUYeHMUs.

2. WcanepoBaHue TpeKOB: KW3MepeHHWe 3SHepPrud 4acCTULbl 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. U3mepeHue pajuoakTUBHOIO (hoHa.

IToBTOPHUTE/TEHO-000010AIOIHIT MOY/Tb.

[ToBTOpUTE/IEHO-0600111ar01I1IT MO/y/Ib TIPe/IHAa3HaueH /151 CUCTeMaTH3alyn
U  00001IeHUss TIpeIMETHOTO  COJepXKaHWs W  OmbiTa  JesTeTbHOCTH,
NIPUOOPeTEHHOTO TIPYU U3yUeHUH BCero Kypca (hH3UKH, a TakKe /s TIOATOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy 10 Gu3uke mAisg 00ydJarommxcs,
BbIOpABIIMX 3TOT yueOHbIN peMerT.

[Ipy M3yuyeHUM [AHHOI'O MOZYJ/IS Peanu3yroTCsl U CUCTEeMaTU3UPYIOTCS BUbI
JesiTeJIbHOCTA, Ha OCHOBE KOTOPBIX 00ecrieurBaeTCs AOCTH)KeHHe TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHMDYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMuUpyeTcs
eCcTeCTBeHHOHAay4Hasi TPaMOTHOCTb: OCBOEHHE Hay4HbIX METOJ0B HCCJ/IeJOBaHUS

o0k Wb =



SIBJIEHUM TIPUPOJIbI M TEXHUKH, OBJaZieHhe YMeHHUsIMH OObSCHATb (pu3nyecKue
sIB/IeHUs], TIDUMEHsiI TOJyuyeHHble 3HaHWs, pellaTh 3aJaud, B TOM UHCJe
KaueCTBeHHbIe U KCIIepUMeHTa/bHbIE.

[TpuHIMITHANBHO JesiTe/IbHOCTHBIM XapaKTep Z@aHHOTO pa3/iesia peain3yeTcs
3a CUéT TOro, YTO OOyuaroluecss BBLITIOJHSIOT 3a/laHus, B KOTOPBIX WM
ripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUYeHHBIX 3HAHMM pacro3HaBaTb W HAyYHO OOBSCHATH
du3nueckue siBJIeHUS] B OKPY»Karolllei pupo/ie U MoBCeHEBHOM )KWU3HY;

WCI0J/Ib30BaTh Hay4YHble METO/Ibl UCC/Ie[JOBaHUsI (PU3NUECKUX SIBJIEHUH, B TOM
yKcsie JJ1s1 TIPOBEPKU CMIOTe3 U MOJTyUeHHs TeOPeTUUeCKUX BbIBO/IOB;

OOBSICHATb HayuHble OCHOBbI Hauboyiee Ba)kKHBIX JOCTW)KEHUM COBPEeMEHHbIX
TeXHOJIOTHM, HarlpuMep, MPaKTUUeCKOro MCI0/Ib30BaHUs Pa3MUHbIX UCTOUHUKOB
9HEpPryuy Ha OCHOBe 3aKOHa MpeBpallleHusl U COXpaHeHUsl BCeX M3BECTHbIX BUJIOB
SHEepPrumu.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

V3yuenue (hU3MKK Ha ypOBHE OCHOBHOTO 001ijero oO6pa3oBaHMs HarpaBeHO

Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U MpeMeTHbIX 00pa30BaTeTbHbIX

pe3yJibTaToB.

B pe3ysibTare n3yueHusi GU3MKWA Ha YPOBHE OCHOBHOTO 0011[ero oOpa3oBaHUs

y obyuatorrierocst 6yayT chopMUpoBaHbI CeyOIe JTUUYHOCTHBIe Pe3y/bTaThl B

4yacTu:

e 1) MaTPpUOTHUYECKOT0 BOCTIMTAHUS:

e - MPOSIBJIEHME MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3rnuecKoi HayKu;

e - LIEGHHOCTHOE OTHOIIIeHUE K OCTVKEHUSIM POCCUMCKUX YUYEHBIX-(DHU3UKOB;

e 2) rpaXkJaHCKOT0 U yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKIeHUH 00IT1[eCTBeHHO 3HAUMMBIX U
TUUECKUX TPOO/IeM, CBS3aHHBIX C MPAKTHUYECKHUM MpPUMeHeHHeM [OCTYKeHUM
bu3uKy;

e - OCO3HaHHE BaXKHOCTHU MOPAJbHO-3TUYECKUX TPUHLMIIOB B JeSTeIbHOCTH
YUEHOr0;

e 3) 3CTeTUYeCcKOro BOCIIUTAHUA:

e - BOCHpUATHE SCTETUUECKUX KayecTB (U3MUYECKOW HayKu: eé rapMOHWYHOIO
MOCTPOEHUS1, CTPOrOCTU, TOUHOCTH, JIAKOHUUHOCTH;

e 4) IeHHOCTH HAyYHOI'0 MO3HAHMS:

e - OCO3HaHWe 1|eHHOCTU (HU3UUEeCKOM HayKM KaK MOIJHOTO HWHCTPYMeHTa
MO3HaHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJOTUM, Ba’KHEMIIEeW COCTaBJISIOLLEN
KY/IbTYPBI;

e - pa3BUTHME HAay4yHOU JI0OO3HATeNbHOCTH, WHTEpeca K WCC/e[0BaTebCKON
JesiTeNTbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbSI M  3MOIL[MOHA/ILHOIO
0s1aromnostyJusi:

e - O0OCO3HaHWe IleHHOCTH Oe3oracHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOIOTUUECKOM MHpe, Ba)KHOCTH TIIpaBU/ 0e30MacHOTO TIOBeZieHUsT Ha
TPAHCIIOpTe, Ha Joporax, C 3/eKTPUUeCKUM WM TeryIoBbIM 000py/JO0BaHHEM B
JIOMAIITHUX yCJIOBUSX;

e - c(pOpPMHUPOBAHHOCTb HaBbIKa peduieKCuy, TpU3HaHWe CBOEro IpaBa Ha
OIITMOKY 1 TaKOTO ’Ke TIpaBa y Pyroro uejoBeKa;

e 6) TPYA0OBOr0 BOCIIUTAHUA:

e - AaKTHMBHOE yuaCTHe B peIllleHWM NpaKTHUYeCcKHWxX 3a7au (B paMKaX CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3allid, TOpOAa, Kpasi) TeXHOJOTMYeckol u



COL[MA/IbHOW HarpaB/eHHOCTH, TPeOyHILuX B TOM uuc/ie W (pU3NUecKux
3HAHUM;

e - MHTepecC K NMPakKTUYeCKOMY U3y4YeHUI0 MpodeCcCchid, CBSI3aHHBIX C (PU3UKOU;

e 7) 3K0/I0TUYeCKOr0 BOCIIUTAHUA:

e - OpUEHTalMs Ha TNpUMeHeHHe (U3MYECKUX 3HAHWUW [Jis pelleHus 3a7au B
obsacTy OKpysKatolled cpefpl, TUIAHUPOBaHUS TOCTYNKOB M OLEHKU UX
BO3MOJKHBIX MTOC/IEICTBUM /ISl OKPY KarolLel Cpe/ibl;

e - OCO3HaHWe TJI00a/IbHOTO XapakKTepa JKOJIOTUYeCKUX TpobsieM U TyTed Ux

pelleHys;

e 8) aganTanuu K M3MEHSIIOIIUMCA YC/JOBHSM COIMA/IbHONM W NPHUPOAHOU
cpejpbl:

e - MOTpPeOHOCTH BO B3aWMO/IEMICTBHMM TIPH BBLITIOJTHEHUM WCC/IeZIOBAaHUNA U
MPOEKTOB (DM3MUYECKOM HAIlPaBJIeHHOCTH, OTKPBLITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBLIIEHWE YPOBHSA CBOEW KOMIETEeHTHOCTH uepe3 IIPaKTUUYeCKYIO
JesITeTbHOCTb;

e - MOTpeOHOCTb B (HOPMHUPOBAHMM HOBBIX 3HAHHWM, B TOM UHC/Ie (POPMYIMPOBAThH
W/Ie, TIOHATYSI, TUTIOTe3bl 0 (U3UUYEeCKUX 00BbEKTaxX U SIBIEHUSX;

e - Oco3HaHHe JeUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTel B 06/1acTu
(r3UKY;

e - IUIAHMPOBAaHHE CBOEr0 PAa3BUTHUS B TNPUOOPETEHWM HOBBIX (HU3NUECKHX
3HAHUM;

e - CTpeMJIeHHe aHaJIM3UPOBaTh U BBISB/ISATH B3aMMOCBSI3U MPUPO/IbI, 00II[eCcTBa U
5KOHOMUKH, B TOM UYMCJIe C UCT0JIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OLlEHKa CBOMX [JeHCTBUH C y4E€TOM BJ/IMSHHSI Ha OKPY’KaloIllylo cpejy,
BO3MOJKHBIX T7I00a/TbHBIX TIOC/IeCTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ynbTaTe OCBOeHHs MporpaMMbl 1O (DHM3MKEe Ha YPOBHE OCHOBHOTO
ob1riero obpa3oBaHus y oOyuatoiierocsi 0yayT chopMrUpOBaHbI MeTanpeMeTHbIe
pe3y/IbTaThl, BK/IFOUAIOIIIYe M03HaBaTe/IbHbIe YHUBEpCa/IbHbIe yueOHbIe 1eHCTBYS,
KOMMYHUKaTUBHbIe  yHUBepCajbHble  ydyeOHble  [eWCTBUSl, peryJsTHBHbIE
YHUBEpCa/bHbIe yueOHbIe 1eHCTBUS.

Ilo3HaBaTe/bHbIE YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHSs

ba3oBble 1oruueckKue JefiCTBUA:
e BBIB/SATL U XapaKTepU30BaThb Cyll[eCTBeHHbIe TPHU3HAKU OOBEKTOB
(ssB/IEHUN);



yCTaHaB/IMBaTh CYI[eCTBEHHBIM TPHU3HAK KIacCU(MUKAI[UK, OCHOBAHUS JIJIsT
0000111eHYsT ¥ CpaBHEHUST;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B PACCMaTPUBAEMbIX (haKTax,
JAHHBIX ¥ HAOJTIOIeHUSIX, OTHOCSIIMXCA K (DU3NUeCKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUMHHO-C/IICTBEHHbIE CBSI3U TPU W3YUeHUM (DU3UUECKUX
SIBJIEHUW U TPOLIeCCOB, /Ie/IaTh BLIBOZBI C UCTIOb30BAHUEM /1€YKTHBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOUE€HWH, BBIIBUraTh TMITIOTE3bI O B3aMOCBSI3SIX
bH3MUeCKUX BeJINUMH;

CaMOCTOSITeJTbHO BBIOMpATh CIIOCO0 peleHUs1 yueOHOM (H3MUecKou
3a7laur (CpaBHEHHWEe HECKOJIbKUX BapHUaHTOB pellleHus, BbIOOpP HauboJsiee
TOIXO/SIIIEr0 C YUETOM CaMOCTOSITETbHO BhIIe/IEHHBIX KPUTEPHEB).

ba3oBsbie ucaiaeaoBare/1bCKue AEi/’ICTBI/lHI

WCII0JIb30BaTh BOMPOCHI KaK UCC/Ie[l0BaTe/IbCKUI MHCTPYMEHT TT03HaHWS;
TIPOBO/IUTH [0 CAMOCTOSITE/IbHO COCTaB/I€HHOMY TUIaHY OITBbIT, HEC/IOXKHBIN
busnueckuii sKcrieprMeHT, HeOoJsibllloe UcCC/iefioBaHUe  (U3UUECKOTO
sSIBJIEHUS;

OlLleHMBaThb Ha TIPUMEHUMMOCTb U  JOCTOBEPHOCTh WH(OpPMALIHIO,
TOJIyYeHHYIO B XO/le UCCJIe[JOBaHUs WU SKCIIEPUMEHTa;

CaMOCTOATeTbHO (popMy/IUpOBaTh 000011[eHNs 1 BLIBO/IBI 110 pe3y/ibTaTaM
TIPOBeIEHHOT0 Hab/TIF0/IeHus, OTIbITa, UCCI/IeJOBaHUS;

TIPOTHO3MPOBaTh  BO3MOXKHOEe  JlajibHelilliee  pa3BUTHe  (HHU3UUECKUX
TIPOLECCOB, a TaK)Ke BbIIBUTaTh MPeATOI0KeH!us: 00 MX pa3BUTHH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaXx.

Pabora c uadopmanmeii:

TIPUMEHSTb pa3/IMuHble MeTO/bl, THCTPYMEHThI U 3arpOChl TIPU TTOMCKe U
orbope mHbOpPMALMK WX [JAaHHBIX C YUETOM TMpeJIoKeHHON yueOHOMN
(u3rueckou 3aauy;

aHa/IM3MpOBaTh, CUCTEMATU3MPOBATh U WHTEPIIPETUPOBaTh WH(MOPMaIUIO
Pa3UUHBIX BUAOB U (HOPM TIpe/[CTaB/IeHUS;

CaMOCTOSITe/ILHO ~ BbIOMpaTh ONTUMAIbHYHO (OpPMY TpeZcCTaB/ieHus
vHboOpMaIlMi ¥ WUIIOCTPUPOBATh pelllaeMble 3alaud  HeC/I0KHBIMU
cXeMaMH, iMarpaMMaMiy, UHOU TpadrKoi ¥ X KOMOWHALIASMU.

KoMMyHHKaTHBHBIE YHHBePCa/IbHbIe yueOHbIe JeHCTBHUSA:

B XoZie 00CyKIeHHs yueOHOro MaTepHasa, pe3y/bTaTOB JlabopaTOPHBIX
paboT ¥ TIPOEKTOB 3a/]aBaTh BOIIPOCKI M0 CYIIECTBY 00CY»K/jaeMOM TeMbI 1
BbICKAa3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud W I0oA1ep>KaHre
6J1aroykenaTeIbHOCTH OOIeHHS;

COTIOCTaB/ISAITb CBOM CYXKIEHUS C CYXKAEHUSIMH [IPYTMX YYaCTHUKOB
auasiora, 06Hapy>KUBaTh pa3/Mure U CXOZCTBO MTO3ULIHI;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
yO/IMUHO TIPeJCTaB/SATh pe3y/bTaThl BBIMOIHEHHOTO (DH3UUeCKOro OrbiTa
(9KCrIepuMeHTa, UCCeJOBaHMS], TIPOEKTa);

MOHMMAaTb W WCIOMb30BaTh  IPEUMYI[eCTBA  KOMAaHJHOM U
VHAWBUYya/bHOM paboThl MpH pelleHud KOHKPETHOW (hHU3MUeCcKOM
TpO0IeMBI;

TIPUHUMATD LIeJTH COBMECTHOM [IesiTe/TbHOCTH, OPraHW30BLIBATh [I€HCTBUS
Mo eé JOCTWKEHWIO: pacrpefiefisiTb poyid, 00CY>KAaTb TIPOLIeCChl U
pe3y/IbTaThl COBMECTHOM paboThl, 000011[aTh MHEHHST HECKOJILKHUX JTFO/IeH;
BBITIO/THSTH CBOIO YacTb PabOTHI, JOCTUTasi KaueCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HarpaB/eHHI0 W KOODJAWHHWPYS CBOU JAEWCTBUS C JIPYTUMH
yjleHaMH KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOET0 BKJaZia B OOIWI TPOJYKT TI0 KPUTEPHSM,
CaMOCTOSITe/IbHO CHOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZeNCTBUS.

Pery/isTUBHBbIe YHHUBepPCa/IbHbIE YUeOHbIe eHCTBUS

CamoopraHusanus:

BBISIB/ISITH TIPO0JIEMBI B >KU3HEHHBIX M yUeOHBIX CUTYaLUsAX, TPeOyrommx
IJ1s pellieHus1 GHU3UUeCcKrUX 3HaAHUM;

OPHEHTHPOBATbCSI B  PA3IMUHBIX IIOAXO0JAX TPUHATHS  PelleHui
(VHIUBUAYa/bHOE, TIPUHSITHE pEIeHUs B TPyMIe, MPUHSATHE pelleHui
TPYIIION);

CaMOCTOSITe/TbHO COCTaB/ISITh a/lFOPUTM pellieHus1 (GHU3UUeCcKOu 3afjaun Uiu
TUlaHa WCC/IeZIOBAHUSI C YYETOM HMMEIOILUXCS PECYypCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMeHTUPOBAaTh Tpe/ijlaraeMble BapHaHThI PelleHuH;
Jienath BbIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPOJIb, 3M0].[I/IOHaJIbeIﬁ HHTE/IV/IEKT:

JlaBaTh aJleKBaTHYIO OLIEHKY CUTYyal[My U Mpejjiarath [JlaH eé u3MeHeHMs;
OOBSICHATL ~ TIPUYMHBI  JOCTWOXKEHUSI  (HeJOCTVDKEHUs]))  pe3y/bTaToB
JesiTeTbHOCTH, [aBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B ZeSITE/IbHOCTb (B TOM UKCJIe B XOJ, BbITIOJIHEHUS
(Y3UUeCcKoro MCCAeloBaHWS WM TIPOEKTa) Ha OCHOBE  HOBBIX
00CTOSITE/ILCTB, W3MEHUBIIMXCSI CUTyalldd, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYLHOCTEW;

OLIeHUBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSIM;

CTaBUTh Cebsi HA MeCTO JIPyroro uejioBeKa B XOfe CIopa WM JAUCKYCCUU
Ha Hay4YHYIO TeMy, IOHMMAaTb MOTHBBI, HAMEPEHUS U JIOTUKY [PYyroro;
TMpY3HaBaTh CBOE TPABO Ha OLIMOKY TpY pellieHUH GU3nuecKux 3aad Uim
B YTBePJKJE€HHAX Ha HAyUHbIE TeMbI U TaKOe JKe TIPaBo APyroro.



INPEJIMETHBIE PE3YJ/IbTATbBI

K koHIly oOyueHusi B 7 Kj1acce mipejMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaloLUXCsl YMEHU:

WCIO/b30BaTh  TOHATHA:  (U3MYeCcKhe U XMMUUECKHe  sIBJIeHMS,
HaOJ/Tto/leHre, SKCIePUMeHT, MOJeb, TUIoTe3a, eAVHULIbI (PU3nuecKux
BeJIMUMH, aTOM, MOJIeKyJa, arperatHble COCTOSTHUSI BelecTBa (TBEpJoe,
JKUZKOe, Ta3000pa3HOe), MexaHWueckoe [BIKeHHe (paBHOMEpHOe,
HepaBHOMEpDHOe, TMPSMOJIMHEMHOe), TPAaeKTOpUsl, pPaBHO/EWUCTBYIOIast
cuna,  pgedbopmauus  (ympyrasi, — [UlacTU4yeckas),  HEBeCOMOCTb,
COOOIIIAIOIIHECs] COCY/bI;

pasiuaTh sBreHus (qudQysus, TerioBoe [JBW)KEHHEe YaCTHI] BellleCTBa,
paBHOMEpHOe  [BW)KEHWe, HepaBHOMEDHOe  [IBW)KeHue, UWHepLus,
B3aMMO/IeCTBUE TeJl, PaBHOBECHMEe TBEPABIX Tel C 3aKPeruiéeHHOU OChHO
BpallleHus, Tepejlaya /aB/ieHUs TBEPAbIMU TelaMH, >KUJKOCTSIMU U
razamy, aTtMocdepHOoe [aBjieHWe, T[UlaBaHWe TeJ, I[peBpallleHUst
MeXaHUUeCKOM SHepruu) Mo ONUCAHUI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOe (PU3nUecKoe siBJieHUe;
pacro3HaBaTh MpOsIBieHWe UW3yYeHHbIX (PU3NUYECKUX SBJEHUM B
OKpY>Kaloll[eM Mupe, B TOM uucie (u3nuyeckue SiBJieHUs] B TPUPOJE:
TIpUMeEpBI IBWXKEHUsI C Pa3/IMYHbIMU CKOPOCTSIMU B >KUBOU U HEXUBOU
Tpupojie, [AeUCTBHE CU/bl TPEHWs] B TIPUPOJEe UM TEXHUKe, BIIUSHUE
aTMoc(hepHOro JlaB/ieHUs] Ha >KWBOW OpraHu3M, TylaBaHHe PbIO, pbluaru B
Tesie yesjioBeKa, TIPH 3TOM MepeBOJUTh MPaKTUUeCKYHo 3ajiauy B yuebHYyto,
BbIJIe/ISITh CYI|eCTBEHHbIE CBOMCTBA (TTPU3HAKU) (PU3NUECKUX SIBJIEHU;
OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (PU3nUecKue siBJIeHUSs], UCTIO/b3Ys
dusnueckre BenMUMHBI (Macca, 00BEM, TJIOTHOCTH BeIleCTBa, BpeMms,
MyTh, CKOPOCTb, CPe/IHSISI CKOPOCTb, CH/la YIIPYTrOCTH, CU/IA TSDKECTH, Bec
Tefla, CWla TpeHus, [JAaBieHue (TBEPAOro Teja, >KUAKOCTH, Ta3a),
BBITA/IKUBAIOIIAsl CH/la, MexaHWueckass paboTa, MOIIJHOCTh, TI/IEUO CHITbI,
MOMEHT CWIbl, KO3(G(ULIMEHT T0Je3HOT0 JEeWCTBUSI MeXaHU3MOB,
KWHEeTHWYeCKasi U TOTeHLUa/lbHasi 3HEeprusi), TpU ONUCAHWUW TMPaBUIBLHO
TPakKTOBaThb  (PM3UYECKUM CMBICJ  UCIO/Jb3yeMbIX  BEeJMYMH, UX
0003HaueHUsT W eAWHMIIBI (PU3NUECKUX BEIUYWH, HaXOAWTh (HOPMYIIbI,
CBsI3bIBAIOLIME JAaHHYI0 (PU3MUECKYHO BEJIMUMHY C JPYTMMH BeJIMUMHAMU,
CTPOUTH rpaPUKy U3yUueHHbBIX 3aBUCUMOCTeN (hH3UUYeCKUX Be/IMUWH;
XapaKTepu30BaTb CBOWCTBa TeJs, (U3MUYECKUe SBJeHUS U MPOLeCChl,
WCTIO/b3ys TIpaBW/Ia CJIOXKeHUs CW/ (BAOb OAHOM TpPsIMOM), 3aKOH ['yka,
3akoH Ilackans, 3aKk0OH ApxuMe[ia, IPaBUIO paBHOBecHs pbiuara (6s10Ka),



«30/I0TO€ TIPAaBWJIO» MeXaHWKM, 3aKOH COXPaHeHUs MeXaHU4YeCcKOu
SHEpruy, TMpU S5TOM [aBaThb CJIOBeCHYHO (OPMY/IMPOBKY 3aKOHa U
3aruChIBaTh €ro MaTeMaTUueCKoe BbIpayKeHHe;

00BSICHATE (hri3UUecKue sIBJIEHUS, TIPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIIe
M B KOHTEKCTe CHUTyal[uii TPaKTUKOOPHMEHTHMPOBAHHOIO XapakTepa:
BBISIB/ISITH TIPUUMHHO-C/IICTBEHHbIE CBSI3M, CTPOUTH OOBsiCHeHWe u3 1-2
JIOTUYECKUX LIaroB C ONOpPOM Ha 1-2 M3y4deHHBbIX CBOMCTBA (DU3MUYECKUX
sIBJIeHUH, (PU3MUEeCKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pelllaTb pacuéTHble 3ajauv B 1—2 [elCTBUS,, MCIOJIb3Ys 3aKOHbl U
dbopmyibl, CBsi3bIBalOIIME (DU3MUECKHe BEeJUUMHBI: Ha OCHOBE aHaau3a
YCJIOBUSI 3a/lauM 3alMChbIBaTh KPaTKOe YC/I0BUe, MOJCTaBAATh (r3nuecKre
Be/IMUMHbBI B ()OpPMyJ/ibl M TIPOBOAWUTH PacuéThbl, HaXOJUTb CIIPABOYHbIE
JaHHbIe, HeOOXOAMMbIe /i pellleHurs 3a/lay, Ol[eHUBaTh PeaMCTUUHOCTD
T0/TyuYeHHOW (PU3ruecKou BeTMUMHbI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)KHO pelidTb TIPU TOMOLU
¢$bur3MUeCcKrX MeTO/I0B, B ONMCAHWUU WUCC/Ie/JOBaHUsI BbIJIe/ISITh POBEpsieMoe
npeAnoso)keHde  (TUrortesy), pas3iduaTb UM UHTEPIIPeTUPOBATh
TIOJyUeHHbIA pe3y/bTaT, HaxOAUTh OLIMOKKM B XO/e OIbITa, Je/aTh
BBIBO/IbI 110 €r0 pe3y/bTaram;

MPOBOJUTh  ONBITBI TI0 HaO/moeHnI0  (GU3NYeCKUX SIBJIHUA WU
bur3nueckux CBOMCTB Te: dbopmynupoBaTthb TIpOBepsieMble
TIpe/ITI0/I0’KeHHs1, COOMpaTh yCTAaHOBKY U3 TIpe/I/IoyKeHHOro 060pyAoBaHus,
3aruChIBaTh X0/ OTbITa U (YOPMYIUPOBATh BHIBOJbI;

BBITIO/IHSTh TpsIMble W3MEpPeHHs PACCTOSIHUS, BPEMEHH, MacChl Tea,
00BéMa, CUIBI W TeMIlepaTypbl C WCIOAb30BaHUEM AaHA/IOTOBBIX U
1[ubpoBbIX TPUOOPOB, 3amMUChiBaThL TI0Ka3aHWs TIPUOOPOB C YYETOM
3a/laHHOM abCOMIOTHOM MOTPeLTHOCTH U3MepeHU;

MIPOBO/IUTH UCC/Ie0BaHKE 3aBUCUMOCTH O/IHOM (hH3UUeCKOi BeJTMUKHBI OT
JPyrOM C HCMHO0J/Ib30BaHHWEM TIPSIMBbIX M3MepeHUM (3aBUCUMOCTA MYyTH
PaBHOMEDHO [IBWXKYLLErOocsi Tejla OT BpEMEHMW [BWKEHUSl Teja, CUJIbI
TPEeHMs CKOJIbKeHUsI OT Beca Tesla, KauecTBa 00paboTKY MOBepXHOCTel Tes
Y He3aBUCHMOCTU CUJIbI TPEHUSI OT T/IOLa CONTPUKOCHOBEHUS TeJl, CUJIb
YIPYTOCTA OT y[AJWHEHUs TPYKWHbBI, BbITATKUBaIOIel CUIbl 0T 00bEMa
MOTPY>KEHHOW YaCTU TeJla U OT TJIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Tejia, OT I/yOWHBI, HA KOTOPYIO TIOTPY>KeHO TeJlo, yC/I0BUiA
TUIaBaHUsS TeJl, YCJIOBUM paBHOBeCHsI pbluara U 0JIOKOB), y4aCTBOBaTh B
TJIaHUPOBAaHUM ~ y4eOHOr0 WCC/AeloBaHUS, COOMpaTh yCTAaHOBKY U
BBITIOJIHATh W3MepeHUs, C/eflysi MpeJio’KeHHOMY Ii1aHy, (UKCUPOBAaThb
pe3yJibTaThbl TOJIyYeHHOM 3aBUCMMOCTU (PU3WUYECKUX BEeJWYMH B BUje



TIpe//IoKeHHBIX Tabmuil ¥ TpaduKOB, /esaTh BBIBOZABI IO pe3yJ/bTaTaM
WCCIeJOBaHMS;

MIPOBO/IUTh KOCBEHHble H3MepeHusi (hU3NUecKuX BeJUUMH (TJIOTHOCTh
BelleCcTBa JKUAKOCTA W TBEPJOrO0 Tena, CUla TPEeHUs CKOJIbKeHUsl,
JaBlieHWe  BO3/yXa, BbITaJKWBAlOIlass CWIa, [IeHCTByHOIIas Ha
TOTPYKEHHOe B J>KUAKOCTb Teso, Ko3(h(UIMeHT I0se3HOro elCTBUs
MPOCTBIX MeXaHW3MOB), CJefys TIPeJJIOKeHHOW WHCTPYKLMU: TIpH
BBIITOJIHEHUM W3MepeHui cobupaTh SKCIepUMeHTalbHYH) YCTaHOBKY U
BBIUMC/ISThH 3HAUeHHEe NCKOMOM Be/TMUKHbI;

cobJtro1aTh TIpaBU/ia TEXHUKH 0€3011acHOCTH IpU paboTe ¢ 1abopaToOpHBIM
obopyoBaHuEM;

yKa3bIBaTh MPUHIUMBI AeUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BeCbl, TEPMOMETp, AWHAMOMETp, COOOIarolecss cocyAbl, GapomeTtp,
pblyar, MOABM>XHBIN 1 HETIOABW)KHBIN 0710K, HaK/IOHHAsI TIJIOCKOCTh;
XapaKTepU30BaTh TPUHIMIBI  JIeHCTBUS W3yUYeHHBIX TMPHUOOPOB U
TEeXHAYECKUX YCTPOMCTB C OIMOPOM Ha MX oOmnucaHus (B TOM YHUCe:
TIOJIIUITHUKY, YCTPOWMCTBO BOZOIIPOBOZA, THAPABIWYECKHM  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIITHEBOM HAacOC, apeoMeTp), UCTIO/b3ys 3HaHUS
O CBOMCTBaxX (pM3NUECKUX SBJIEHUM U HeoOxouMble (hr3uueckre 3aKOHbI
Y 3aKOHOMEPHOCTH;

NIPUBOJUTL  TIpUMepbl  (HaXoAWTb  WHGOpPMALMI0O O  TIpUMepax)
TIPAaKTUUeCKOTO HCIOJb30BaHusl (DM3MUeCKUX 3HAaHWUW B TIOBCeIHEBHOMU
)KU3HU Zij1 obecrieueHusi 6e30macHOCTH TIpU obOpaitieHUu C ripubopamu 1
TeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0pPOBbsi M COOJIOZeHMs
HOPM 3K0JIOTHUYECKOTO TTOBeZieHUsI B OKPY Kalolljel cpefie;

OCYIIeCTB/ISITh OTOOp HWCTOUHUKOB uH(popMmaimu B VHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TTOWCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HaHUH W TIyTéM CpaBHEHHUS pa3/JUUYHbIX HWCTOYHWKOB BBIZIEJIATD
vHbOpMaIMIo, KOTopas SIB/IsSIeTCs MPOTUBOPEUMBON WM MOKET OBITh
HEeJIOCTOBEPHOM;

WCTIO0/Tb30BaTh TIPY BBITIOJTHEHWH YueOHBIX 3alaHWi Hay4YHO-TIOMYJ/ISIPHYHO
nUTepaTypy (U3MUecKoro Cofep)KaHus, CIpaBOUYHble MaTepualibl,
pecypchbl cetu VIHTepHeT, BafieTb NPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
nipeobpa3oBaHusl HHGOPMALMY U3 OJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBEHHbIe KpaTKUe MUCbMEeHHble W YCTHbIe COOOIeHUs Ha
OCHOBe 2—3 MCTOYHUKOB MHGpopMaLuu (r3UUecKoro Co/iep>KaHusi, B TOM
yrcsie MyOaMYHO JiesiaTh KpaTKue cOOoOIeHWs 0 pe3y/bTaTax ITPOEKTOB
Wi yuyeOHBIX WCCAe0OBaHWM, TIPU STOM TPaMOTHO HCII0/Ib30BaTh



W3yueHHbIM TIOHATUMHBIA arapat Kypca (U3MKM, COIPOBOXKAATh
BBICTYTI/IEHHE TIpe3eHTalew;

TIPU  BBITTO/THEHUHM Y4ueOHBIX TIPOEKTOB W HCCAe0OBAaHUM pacripefie/isiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBUM C IIOCTaB/IEHHBIMU 3aZiauaMu,
C/leUTh 3a BbITIOJIHEHWEM TUIaHa [IelCTBUM, afleKBaTHO OL|eHUBAaTh
COOCTBEHHBIM  BK/JIaZJ, B  JesTeJIbHOCTb  TPYMIbl,  BLICTPAaWBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiCTBUE, YUUTHIBAsi MHEHUE OKPY KaroIUX.

K koHIly oOyueHusi B 8 Ks1acce npeMeTHbIe pe3y/ibTaThl HA 0A30BOM ypOBHE
JO/DKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOI[UXCsl YMEeHWIA:

VICII0J/Ib30BaTh MOHSATUS: Macca U pa3sMepbl MOJIEKYJI, TEIJIOBOE [IBU)KEeHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTa/VINYeCKHe U
amop(Hble Tesna, HACBILEHHBIM W HEHACHILeHHbIM I1ap, BJAXXKHOCTb
BO3/lyXa, TemrepaTrypa, BHYTDEHHsIS SHEeprus, TeIJIOBOM [JBUTaTellb,
3JIeMeHTapHbIN 3/IEKTPUUYECKUH 3apsi]], 3JIeKTpUUYecKoe 1oJie, NPOBOAHUKHU
Y IN3JIEKTPUKH, MIOCTOSTHHBIN 3/IEKTPUYECKHUN TOK, MarHUTHOE TI0JI€;
pa3nuuarth fiBjieHWs1 (TelyioBOe pacIIMpeHre W CKaTue, Terionepezada,
TeIJI0OBOe pPaBHOBeCHe, CMaurMBaHUe, KalWIIspDHbIe SIBJIeHUs], UCTIapeHue,
KOHJleHCal[usl, TUlaBjieHue, KpUcTa/un3alusi (OTBepZeBaHue), KUIleHUe,
TerJionepezayda (TeryIonpoBOJHOCTB, KOHBEKL[HS, V3J/lydeHue),
3JIeKTpU3aLUsl TeJl, B3aMMOZENCTBUE 3aps/iOB, JEeUCTBUS 3/IeKTPUUYECKOTO
TOKa, KODOTKOe 3aMblKaHue, B3auMO/IeiCTBe MarHUTOB, [leliCTBUe
MarHuTHOTO TOJIsi Ha TIPOBOJHUK C TOKOM, 3/IeKTPOMarHuTHasi UHAYKLIVS)
M0 ONWCAHUID HX XapaKTepHbIX CBOMCTB K HAa OCHOBE OIBbITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (PU3UUeCKOe SIBJIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3y4YeHHbIX (PU3NUeCKUX SBJIEHUM B
OKpy)KarollleM Mupe, B TOM uucje (u3uueckue siBjieHUsI B MpHUPO/Je:
MOBEPXHOCTHOE HATSDKEHWE W KalWUIsIpHble SIBJIEHUSI B TIPUPOJE,
KpUCTa/Ulbl B TIpupofe, usiydyeHre ConHLla, 3aMep3aHue BOJOEMOB,
MopcKue 6pu3bl, 00pa3oBaHHe pOChI, TYMaHa, UHesl, CHeTa, 3/IeKTpUuecKre
siBJieHUs] B aTMocdepe, 3/€KTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
rose 3emyd, Jperd MOJOCOB, PO/b MarHATHOTO MOJIS JJ/s1 XKU3HU Ha
3emJie, MOSIPHOE CUSIHUE, TIPU 3TOM IepPeBOUTH NPAKTUYECKYIO 3a/jauy B
yueOHYI0, BBIIE/IATH CYIIIeCTBEHHbIE CBOMCTBA (MPU3HAKU) (HU3HUECKHX
SIBJICHUU,

OMUCHIBATH U3yUEHHbIE CBOMCTBA Tel U (PU3NUYECKUEe SBIEHUS], UCIO/b3YS
(r3nueckue BeTMUMHBI (TemIleparypa, BHyTPEeHHsS SHeprusi, KOJIMuecTBO
TeIJIOThI, yJelbHasi TeIJIOEMKOCTh BelecTBa, Yy/ejbHas TerioTa
TJIaB/IeHus, yjesnbHas TeIyioTa Iapoobpa3oBaHusi, yjebHas TerioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOr0 [JEeuCTBUSL TeII0BOU



MalllMHbl, OTHOCUTEe/bHAs BJIAXHOCTb BO3/yXa, >3JIKTPUUECKUW 3aps],
CUla TOKAa, 3J/IeKTPUUECKOe HampspKeHue, COMNPOTHBIIEHWE TPOBOJHHKA,
ylenbHOe  COMpOTHB/IeHWEe  BelllecTBa, pabora W  MOILJHOCTb
3JIEKTPUYECKOrO0  TOKAa), TMpUA ONWCAHWA [PaBWIbHO TPaKTOBAaTh
bu3nUecKuii CMBIC/T KCII0/Ib3yeMbIX BeJUUMH, 0003HaueHWs W eqUHUILIbI
(¢ur3nUecKuX BeWYMH, HAaXOAUTb (POPMYJbl, CBSI3bIBAIOLLME JJAHHYIO
(Y3UUeCKyl0 BeJIMUMHY C JpPYTMMU BeJMYMHAMM, CTPOUTH TIpa(uKu
V3YUYEHHBIX 3aBUCMMOCTeN (PU3NUeCKUX BeJTMUUH;

XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SBJeHUs] U TIPOLIeCChI,
VICTIO/Ib3ys] OCHOBHBIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KMHETUUEeCKOM Teopuur
CTPOEHUsI BellleCTBa, MPUHLMIT CyNepro3uluu MoJjied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHUs 3aps/a, 3aKkoH Oma /1 yJacTKa Lielu, 3aKOH
Ibxoynsi—JleHlla, 3aKOH COXpaHeHUsI SHepruyd, TIIpy OSTOM [JaBaTh
C/I0BeCHYIO0 (DODMYJIMDOBKY 3aKOHa W 3alMChiBaTh €ro MaTeMaTUuecKoe
BBIDA)KEHUE;

00BSICHATL (U3MUeCKUe TIPOLlecChl M CBOWMCTBA Tesl, B TOM UHUC/Ie U B
KOHTEKCTe CUTyalUd NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISBIISTh
TIPUUMHHOC/Ie/ICTBEHHbIE CBSI3M, CTPOUTH 00bsiCHEHUe M3 1-2 orudecKux
11aroB C OMopod Ha 1-2 u3y4yeHHBIX CBOMCTBA (PU3WUECKUX SIBIEHUM,
(r3nUeCcKrX 3aKOHOB WA 3aKOHOMEPHOCTEW;

peliaTb pacuéTHble 3ajauu B 2-3 [eUCTBUSA, MCIIONb3ys 3aKOHbI M
dbopmyibl, CBsi3bIBaKOIIME (DU3MUECKHe BEeJUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUS 3a/lauyM 3alMChbiBaTh KPAaTKOe YCJIOBHE, BBISB/ISATh HELOCTAaTOK
JNAHHBIX 71 pelleHus 3a/laud, BbIOMpaTh 3aKOHBI U  (HOPMYJIBI,
HeoOXoJuMble [Jisi e€ pelleHus, TPOBOAWUTb PAaCUéThl W CpPaBHUBATh
MoJlyyeHHOe 3HaueHue (PU3NYecKOor BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)KHO pelIdTb TIPU TOMOLU
(Y3UUeCKMX MeTOJ0B, HWCIIO/b3ysl OMHCAHWE WCC/Ie[0BaHUs, BbIJEJSATh
TpoBepsieMOe  TpeATo0OKeHWe, OLIeHUBaTh IPaBUIBHOCTh TOPSAKa
TIpOBe/IeHUs UCC/IeIOBaHMS, [e/1aTh BbIBOJbL;

MPOBOJUTL OMbITHl MO HaOMOAeHUI0 (U3NUeCKUX SIBJIEHUN WU
(r3UUeCcKrX CBOWCTB TeJl (Kanu/IsipHbIe SIBJIeHUs], 3aBUCUMOCTD JJaB/IeHUs
BO3/[yXa OT ero o0béMa, TeMIiepaTyphbl, CKOPOCTU TIPOI[eCcca OCThIBAaHUSA U
HarpeBaHusi TIpM W37yueHUM OT 1[BeTa H3/ydvarollei (TorJioiarolei)
MOBEPXHOCTH, CKOPOCTb MCHApeHUs BOJbl OT TemrepaTypbl XXUAKOCTU U
IJIOL[aZ €€ TIOBEPXHOCTH, »SJIeKTpU3alUsi Tel W B3auMOJeHCTBHe
5/IEKTPUYECKUX  3apsiloB, B3aMMOJENCTBUE TIOCTOSIHHBIX MAarHuTOB,
BU3ya/M3alUsi MarHWATHBIX II0JIeM TIOCTOSIHHBIX MAarHuTOB, J€MCTBUS
MarHMTHOTO MO/ HAa NPOBOJAHMK C TOKOM, CBOWCTBA 3J/IEKTPOMAarHura,



CBOMCTBA 3/IEKTPOJIBUraTesisi TOCTOSTHHOTO TOKa): (hOpMy/MpOBaTh
TIpoBepsieMble TPeATo0XKeHUs, COOMpaTh YCTAHOBKY W3 TIPeI0KeHHOT 0
000py/j0BaHUs, OMUCHIBATh X0/1 OMbITAa ¥ (DOPMYJIMPOBATh BHIBO/IbI;
BLITIOJIHATL ~ TpsIMble  W3MepeHusl  TeMmreparypbl, OTHOCHUTEeTbHOU
BJQXXHOCTU BO3/lyXa, CW/Ibl TOKAa, HAMNpPsSDKEHUs C HCI0/b30BaHUEM
aHaJIOTOBBIX TIPUOOPOB U JAaTUMKOB (DM3UUECKUX BEeJIUYMH, CPaBHUBATh
pe3y/bTaThl U3MepeHul C YUéTOM 3aJjlaHHOM abCOMIOTHOM MOTPEITHOCTY;
MIPOBO/IUTH UCC/IE0BaHKE 3aBUCUMOCTH O/IHOM (hM3UUeCKOM BeJTMUKHBI OT
JPyrol C HCOOJ/Ib30BaHHWEM MPSIMbIX UM3MepeHUM (3aBUCHMOCThb
COMPOTUB/IEHUS] TIDOBOJHWKA OT €ro /UIMHbI, T[UIOLIAJU [1ONepevyHoro
CeueHus U yZe/bHOTO COTIPOTHB/IEHUS BelljeCTBa MPOBOJHUKA, CH/IbI TOKa,
WAyLIero uepe3 TIPOBOJAHUK, OT HamlpsyKeHUs] Ha TMPOBOJHUKe,
WcCeloBaHUe T0C/e[0oBaTe/IbHOIO U Tapajie/lbHOTO — COeIMHeHU
TIPOBOIHUKOB): TIAHMPOBAThb MCC/Ie[jOBaHUe, COOMpaTh YCTAHOBKY U
BBITIO/IHATh W3MepeHUsl, C/iefysl TIpe//IoKeHHOMY I/laHy, (PUKCUPOBaTh
pe3y/bTaThl TOJyUeHHOW 3aBUCUMOCTH B Bufe Tabiul U rpaduKoB,
JleniaTh BbIBO/IbI 110 Pe3yJibTaTaM UCC/Ie[JOBaHUS;

MPOBOJUTh KOCBEHHble U3MepeHUs (U3nuecKux BenuuuH (yzebHas
TeTVIOEMKOCTh ~ BellleCcTBa, COINPOTHBJEHWe TPOBOJHMKA, pabota U
MOIITHOCTh 3JIEKTPUYECKOTO TOKAa): IJIAHUPOBaTh W3MepeHHsi, COOMpaTh
9KCIepUMeHTa/IbHYI0 YCTaHOBKY, C/iefys MpeJjioXKeHHOW WHCTPYKLUH, U
BBIUUC/IATH 3HAUeHUe BeJIMUMHBI;

co0roiaTh MpaBu/ia TeXHUKU 0e30MacHOCTU Mpu paboTe C 1labopaTopHbIM
obopy/ioBaHHEM;

XapaKTepu30BaTh TPUHIMIMBI  IeWCTBUS UW3yUYeHHbIX TNpPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNUCaHug (B TOM 4HCJIE:
CUCTeMa OTOT/IeHUsI [JOMOB, TMTPOMeTp, TapoBasi TypOvHa, amriepMmerp,
BOJIbTMETDP, CUBTUYMK 3/1eKTPUUYECKOW SHEpPruu, 3/eKTPOOCBETUTEebHbIe
npubOpkI, HarpeBaTebHbIE /IEKTPONPHUOOPHI (TIPUMepHI), IeKTpUUeCcKre
TipeIOXpPaHUTe/TH, 3IEKTPOMAarHuT, 3/IeKTPOJBUTaTe /b MOCTOSTHHOTO TOKA),
WCTIO/Ib3ysl 3HAaHWS O CBOMCTBAaX (PU3HMUECKUX SIBIEHUM W HeoOXOZuMble
(r3nuecKre 3aKOHOMEePHOCTH;

pacrio3HaBaTb TIPOCTble TeXHHWYeCKWe YCTPOMCTBA W U3MepuTesbHbie
npubopbl TI0 CXeMaM M CXeMaTH4YHbIM pHUCYHKaM (KUKOCTHBIN
TePMOMETpP, TePMOC, TICUXPOMEeTp, TUTPOMEeTp, ABUraTe/lb BHYTPEHHEro
CropaHusi, 37eKTPOCKOM, PeoCTaT), COCTaB/SATb CXeMbl 3/IeKTPUUECKUX
1jeriell C Moc/efoBaTe/IbHbIM U Mapasuie/ibHbIM COeIUHEHUEM 371eMEeHTOB,
pa3/nuuasi yC/I0BHbIe 0003HaueHus 3/IeMeHTOB 3/IeKTPUUeCKHUX Lierel;



NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMI0O O  TIpUMepax)
TIPAaKTUUeCKOTO HCIOJb30BaHusl (DM3MUeCKUX 3HAaHWUW B TIOBCeIHEBHOMU
)KU3HU 71 obecrieueHusi 6e30macHOCTH TIpU obOpaitieHUu C ripubopamu 1
TeXHUUEeCKHMHU YCTPOMCTBaMH, COXPAaHEHUsl 3[0pPOBbs M COOJIOZeHMs
HOPM 3K0JIOTHUYECKOTO TTOBeZieHUsI B OKPY Kalolliel cpejie;

OCYIIeCTB/SATh TIOUCK UH(OpPMaMM  (PU3NYEeCKOro COfepXKaHUsS B
HTepHeTe, Ha OCHOBe UMEWIUXCA 3HAHUW U TMYTEM CpaBHEHUS
JOTIOJTHUTE/TbHBIX ~ MCTOUHWMKOB — BBIIeNATh  UH(GOpPMAIMI0, KOTOpast
AIBJISIETCS] IPOTUBOPEUUBOI M/IA MOYKET ObITh He/[OCTOBEPHOM;
WCTI0/Tb30BaTh TIPU BBITIOJIHEHWH y4eOHBIX 3a/laHuil Hay4YHO-TIOMY/ISIPHYIO
nutepatypy  (puU3MuecKoro Cojiep)KaHWs, CIpaBOUHble MaTepHaJIbl,
pecypchl ceTu VIHTepHeT, Ba/ileTh NMPUEMaMU KOHCITIEKTHPOBAHUS TEKCTa,
nipeoOpa3oBaHus HHGOPMALIUK U3 OJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBEHHbIE TMUCbMEHHble W KpaTKWe YCTHble COO0OIleHus,
000011ass  wHbOPMAIMI0O M3 HECKO/JbKUX HWCTOUYHUKOB (PU3NUECKOTO
cofiep>KaHHs, B TOM UHC/Ie TMyOJUYHO TIPeJCTaB/sATh Pe3y/IbTaThl
TIPOEKTHOM WM WCCTe/I0OBaTe/IbCKOW /leATeTbHOCTH, TP 3TOM I'DaMOTHO
WCIIO/b30BaTh U3yUeHHBIM TIOHATUMHBIM armapar Kypca (PU3MKW,
COTIPOBOXKZATh BBICTYTI/IEHHE TIpe3eHTalvel;

NP BBITIOJIHEHUM yueOHbIX TIPOEKTOB U WCC/e0BaHUN (U3NUeCKUX
TIPOL[ECCOB  pacrpefiesiiTb 00S3aHHOCTU B TPYIIle B COOTBETCTBUM C
TI0CTaB/IeHHBIMU 3a/jJadaMU, C/IeJUTh 3a BBIOJIHEHHEeM TlaHa AeUCTBUN U
KOPPEeKTHPOBAaThb €ro, afieckBaTHO OIleHWBaTh COOCTBEHHBIM BK/AJ, B
JesiTeTbHOCTh TPYTIbI, BBICTPaUBaTh KOMMYHHUKAaTHBHOE B3aUMO/IeHCTBUE,
TIPOSIBJISIS TOTOBHOCTH pa3peliaTh KOH(IHUKTHI.

K koHIly oOyueHusi B 9 Kj1acce nipeMeTHbIe pe3y/ibTaTbl HA 6a30BOM ypOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHPOBAHHOCTh Y 00YUaroLUXCsl YMEHUA:

VICTIO/Ib30BaTh TOHATHSA: CHUCTeMa OTCUYéTa, MaTepuaJbHasg TOUKa,
TPAeKTOpHsl, OTHOCUTEIbHOCTb MeXaHWYeCKOTO [IBU)KeHHs, AedopMaliys
(ynpyrasi, mnjiacTuyeckasi), TpeHUe, LIeHTPOCTPEMUTE/IbHOE YCKOpPeHUe,
HEBeCOMOCTh U Teperpy3Ku, LIeHTp TsDKeCTH, abCOMIOTHO TBEp/0e Tero,
LIeHTP TsDKeCTU TBEPZOrO Tejla, paBHOBeCHe, MeXaHWUecKue KoJyiebaHusi 1
BOJIHBI, 3BYK, UH(Pa3ByK U y/bTPa3BYyK, 3JIeKTPOMarHUTHbIE BOJIHBI,
I1Kajia 3JIeKTPOMarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTb U [JalbHO30PKOCTH,
CTEeKTPbI UCIYCKaHUs U TIOT/IoleHUs], anb(da, OeTa- U raMma-u3yueHus,
V30TOMBI, i/lepHasi SHepreTHKa;

pa3nuuarh siBjieHUs (paBHOMEPDHOe M HepaBHOMEpHOe TMpPsSIMOJIMHeNHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [[BI)KeHHe, CBOOOJHOe
najZieHue TeJsl, paBHOMEPHOE [IBU)KEeHHeE 10 OKPY’KHOCTH, B3aUMO/|eHCTBHE



TeJl, peaKTUBHOe /IBIDKeHUe, KoyiebaTe/lbHOe ABWKeHHe (3aTyxarolfue U
BBIHY K/IeHHble KoJieOaHUsI), pe30HaHC, BOJHOBOE JBI)KEeHHe, OTpa’KeHHe
3BYKa, MpSMOJIMHEMHOe paclipoCTpaHeHue, OTpakeHrhe W TpeioM/IeHue
CBeTa, TI0JITHOe BHYTPeHHee OTpaKeHHe CBeTa, pa3jioxkeHre 0esioro cBeTa B
CIIeKTP U CJIO)KeHWe CIeKTpaJbHbIX LIBETOB, JAUCIEPCUS CBeTa,
eCTeCTBeHHasi PaJIMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYAaTOro CIeKTpa
W3/y4YeHHsl) 10 OMKUCAHUIO0 UX XapaKTePHbIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIEMOHCTPHUPYIOLUX AaHHOe (HU3MYeCcKoe sSIBIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3y4YeHHbIX (PU3NUeCKUX SBJIEHUM B
OKpy)KaroljeM Mupe (B TOM uuc/ie (PU3nMyeckde sIBieHUsS B TpHUPO/E:
TIPU/IUBLI U OTJIMBBI, IBM>KeHHe iaHeT CoJ/IHeUHOW CUCTeMbl, peaKTUBHOE
[BIDKEHUE JKUBBIX OpPraHW3MOB, BOCIPUSITUE 3BYKOB J>KHMBOTHBIMU,
3eMJIeTpsiCeHUe, CellCMMUecKue BOJIHbI, LIyHaMW, 9XO, I[BeTa TeJl,
OTITHYeCKHe sIBleHHsI B TIpUpoje, Ouosiorhueckoe [eHCTBHE BUAWMOTO,
yAbTPa(MO/IETOBOTO W PEHTTeHOBCKOTO HW3/IyYeHUW, eCTeCTBeHHbIN
PaZIMOAKTUBHBLIM ()OH, KOCMWYECKWe JIyud, DaJIMOAKTHBHOE WU3J/lydeHue
TIPUPOJHBIX MWHEpAsioB, [JeHCTBHe paJIM0aKTHUBHBIX HW3/IyYyeHUM Ha
OpraHusM 4eJjioBeKa), MPU 3TOM IepPeBOJUTH TPAaKTUUYECKYIO 3ajauy B
yueOHY0, BbIIeJIATh CYIIleCTBeHHbIe CBOMCTBa (MpH3HAKW) (H3UUEeCKUX
SIBJIEHUM;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (PU3nUecKue siBJeHUs], UCTIO/b3Ys
¢u3nueckue Be/MUMHBI (CpeJHSIEI M MrHOBEHHasi CKOPOCTb Teja MpHU
HepaBHOMEDHOM /[IBW)KEHWM, YCKOpeHUe, TiepeMellleHue, TyThb, YIr/oBast
CKOPOCThb, CW/la TPEHUs, CWa YIPYroCTH, CWIa TSDKECTH, YCKOpEeHHe
cBOOO/IHOTO TIaZieHWs, BeC Tejla, WMIY/AbC Teja, HWMITYJIbC CHUIIbI,
MexaHhueckass paboTra M MOIHOCTb, TIOTeHI[Ma/JbHAs SHEpPrus Tea,
TIOAHSATOTO HaJl MOBEPXHOCTbIO 3eMJ/IM, TOTeHI[Ma/IbHasi SHePrusi CXKaTou
TPY>KUHBI, KUHETWYeCKasi SHeprusi, TMOJIHasi MeXaHWuYecKas >SHeprus,
TIepUo, ¥ YacToTa KomebaHuH, JiMHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, I0Ka3arTe/b MPeJOMJIEHUs Cpejibl), IPU OMUCAHUU
MpaBWIbHO TpPaKTOBaTh (HU3MUYECKUM CMBIC/I WCIO/Ib3yeMbIX BeJUUMH,
0003HaueHUsT W eAWHMIBI (PU3NUECKUX BEIUYWH, HaXOAUTh (HOPMYIIbI,
CBsI3bIBAIOIIME JAaHHYI0 (PU3NUECKYH0 BeJIMUMHY C PYTMMHU BeJIMUMHAMU,
CTPOUTH I'PapUKy M3yYeHHBIX 3aBUCUMOCTeN (PU3NUYECKHUX BETUUWH;
XapaKTepu30BaTb CBOWCTBa TeJs, (U3MUECKUe SBJeHUS W TMPOLeCChl,
WCTIO/Ib3ysl 3aKOH COXPAaHEHHWs SHepPrvd, 3aKOH BCEMHUDHOrO TSATOTEHUS,
TIPUHLIUIT  CYTEepIo3ULIMA  CUI, TIPUHLUIT OTHOCUTeNnbHOCTU [anues,
3akoHbl HbIOTOHA, 3aKOH COXpaHEeHWsl WUMITY/bCa, 3aKOHbI OTpPaKeHWsl U
Tipe/iIoOMJIeHUsT CBeTa, 3aKOHbI COXPaHeHUs 3apsiZloOBOr0 U MacCOBOT'O UuCes



TIpU sIIePHBIX DPeaklusX, MpU 3TOM [laBaTb CAOBECHYH) (POPMYIUPOBKY
3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXKEHUE;

OOBSICHSTh (pU3MUEeCKHe TPOLeCChl M CBOWMCTBA Tel, B TOM 4YMC/e U B
KOHTEKCTe CUTyalui NMPaKTUKOOPUEHTUPOBAaHHOIO XapaKTepa: BbISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTH 00bsSICHeHUe 13 2—3 JTOTUUeCKUX
IIIarOB C OINOPOM Ha 2—3 M3y4yeHHbIX CBOMCTBa (PU3NUECKUX SIBJIEHUM,
(r3nUeCcKrX 3aKOHOB WX 3aKOHOMEPHOCTEWN;

peliatb pacyéTHble 3ajaud (OmuparoLMecss Ha CUcTemMy W3 2-3
ypaBHEHMI), UCTI0/b3ysl 3aKOHbI U (hOPMYJIbI, CBSI3bIBalOIIMe (PU3UecKue
BeJIMUMHBL: Ha OCHOBE aHajM3a YC/AOBMUSI 3aJaud 3alMuchbiBaTh KpaTKOe
yCJIOBUe, BBISIB/ISITH HEJOCTAroL[Me WM U30bITOUHbIe ZaHHble, BHIOMpATh
3aKOHBI U (hOpMYJibl, HEOOXO[UMBIe /IS pellieHus], TPOBOIUThL PaCUéThl U
OLleHUBaThb PEa/MCTUUHOCTh TIOJIyYEeHHOrOo 3HaueHus (U3UUecKou
BeJINUUHBI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)KHO pelidTb TIPU TOMOLU
(Y3UUeCKMX MeTOJ0OB, WCIIO/b3ysl OMNMCAHWE WCC/Ie[0BaHUs, BbIJEJSATh
TipoBepsieMoe  TIPe/INO/I0)KeHre, OlLleHUBaTh TMPaBWIBHOCTh TOPs/IKa
TpOBe/IeHUs]  MCC/Ie/loBaHusl, [JleflaTb  BbIBOJbl, HWHTEPIIPETUPOBAThH
pe3yJibTaTbl HAabJIIOJeHUI U OTBITOB,;

MPOBOJUTh  ONBITBI TI0 HaO/moeHnI0  (GU3NYeCKUX SIBJIHUA WU
(bur3nueckux CBOWCTB Tes (M3yueHHe BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHHs1 SHepruM, 3aBUCUMOCTh Tiepyuofia KojebaHui TpPY>XUHHOTO
MasiTHUKa OT MacChl Tpy3a U >KECTKOCTU MNPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYZbI MaJibIX KosieOaHUiA, IPSIMO/IMHEtHOe PaclpoCTpaHeHe CBeTa,
pa3noxkeHre 6esloro CcBeTa B CIEKTP, M3ydeHHe CBOWCTB M300pakeHUs B
TJIOCKOM 3epKajie YU CBOWCTB u300pakeHUsi TipegmeTa B cobuparoiieit
nuH3e, Hab/roZieHWe CIVIOLIHBIX W JIMHeMuaThIX CIEeKTPOB HW3/yueHus):
CaMOCTOSITE/ILHO ~ CcOOMpaTh YCTAaHOBKY W3 M30bITOYHOrO Habopa
o0Opy/loBaHUs, OMMCHIBaTH XOZ  OMbITa W  €ro  pe3yJbTaThl,
(hopMyIMpOBaTh BHIBO/bI;

TIPOBO/IUTL TIPY HEOOXOAMMOCTH CepUI0 TIPSIMBIX HM3MepeHUi, orpeferisis
CpefHee 3HaueHWe U3MepsieMOW BeJWurHbl ((POKYyCHOe PpacCTOsiHHe
cobuparoijeli MH3bI), 00OOCHOBBIBAaTH BBIOOp cIocoba HW3MepeHust
(u3MepuTENIBHOTO TTPHOOpa);

TPOBOIUTh UCC/IelIOBaHMEe 3aBUCMMOCTeld (DU3MUYeCKUX BeJUUHMH C
VICTI0JIb30BaHUEM TIPSIMBIX WM3MEPeHUU (3aBUCHMMOCTb IIyTU OT BpeMeHH!
TIPU PaBHOYCKOPEHHOM [IBWKeHWH 0e3 Haua/lbHOW CKOPOCTH, Teproja
KosebaHUiI MaTeMaTH4eCKOro MasiTHMKa OT [/JWMHbI HUTH, 3aBUCUMOCTHU
yrja OTpakeHUsl CBeTa OT yrja MaZieHus U yrja MNpejioMJIeHUsl OT yrIJia



nafieHyst): TUIaHUPOBATh HCC/e/JOBaHWe, CAMOCTOSTETbHO COoOupaTh
YCTaHOBKY, (PUKCHMpOBaTh pe3y/abTaTbl TOJIydeHHOW 3aBUCUMOCTHU
bu3nueckux BeUUMH B BUe Tabmull U rpadMKOB, Je/aTh BLIBOJbI TI0
pe3ysbTaTtaM UCC/e[0OBaHuS;

TIPOBO/JIUTh KOCBEHHble H3MepeHUs (U3UUeCKUX BeJUUUH (CpefHsis
CKODOCTb M YCKOpeHWe Tejla TMpPH pPaBHOYCKODEHHOM [IBW)KEHUH,
yCcKopeHue CBOOOAHOrO MajieHusi, KECTKOCTb TPY>KUHBI, KO3(DULIEeHT
TPeHUs] CKOJIbKeHUs, MexaHhyeckass paboTa ¥ MOIIHOCTb, YacToTa U
nepuosi KonebaHWM MaTeMaTHYeCKOr0 U TPY)KUHHOTO MasTHUKOB,
ONTUUeCKass CWiIa coOuparomier JIMH3bl, PaJAMOAKTUBHBIM  (DOH):
TJIaHMPOBaTh U3MepeHHsi, coOMpaTh SKCIepUMeHTa/lIbHYyH0 YCTaHOBKY U
BBITIO/IHSTh M3MepeHUs, cyiefys NpejjioKeHHONW WHCTPYKLWH, BBIYUC/ISTh
3HaueHue BeJIMUYMHbI U aHA/IM3UPOBATh MOJIyUeHHbIe Pe3y/bTaThl C YUETOM
3a/IaHHOM TMOrPEeLIHOCTU U3MEPEHNH;

co0roiaTh MpaBu/ia TeXHUKU 0e30MacHOCTU Mpu paboTe C 1labopaTopHbIM
obopy/ioBaHHEM;

pa3MuaTb OCHOBHbIE TIPHM3HAKKM M3y4YeHHbIX (U3UUECKUX MOJeJiei:
MaTepuasbHasi TOUKa, abCO/IFOTHO TBEpZAOEe Teno, TOYeUHBbIM HCTOYHUK
CBeTa, Jiy4y, TOHKas J/IMH3a, IUIaHeTapHas MOJe/Jb aroMa, HYKJIOHHast
MO/IeJIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh TPUHIMIMbBI  /IeHCTBUS MW3yUeHHbIX TNpPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNucaHusg (B TOM 4HCJIE:
COUIOMETP, [JAaTUMKU TIOJIO)KeHUs, PACCTOSTHUSI M YCKODEHHs, pakeTa,
5X0JIOT, OUKM, TIepUCKOIN, QoToanmnapaT, ONTUUECKWe CBETOBO/MbI,
CMeKTPOCKOM, [03uMeTp, Kamepa BuibcoHa), WCMOb3ysl 3HAHUS O
CBOMCTBaX (PU3MUeCKUX SsBJeHUA U HeoOxogumble  (uU3NUYeCcKue
3aKOHOMEPHOCTH;

WCTIOJTb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU HW3YUYeHHbIX TeXHUUeCKUX
YCTPOMCTB, WU3MepHUTEeNbHbIX MPUOOPOB M TEXHOJIOTUUECKUX TPOIIeCCOB
TpU pellleHUM yueOHO-TIPAKTUUeCKUX 3a/layu, ONTUUYeCKHhe CXeMbl AJis
TIOCTPOEeHUs U300pa’kKeHU B TJIOCKOM 3epKasie U coburparolieii TH3e;
NPUBOJUTL  TpUMepbl  (HaXoAUTb  WHGOpPMALMI0 O  TIpUMepax)
TIPaKTUYECKOT0 HUCI0/b30BaHUs (PU3NUECKUX 3HaHUM B TOBCeHeBHOM
JKU3HM J171s1 oOecrieueHust 6e3ormacHOCTH Tpy obpattieHnu ¢ mpubopamu 1
TeXHUYECKUMHU YCTPOMCTBaMH, COXPaHeHUsl 3[J0pPOBbsi M COOJIO/eHuUs
HOPM 3KOJIOTHUYECKOI0 NTOBeJIeHUsI B OKPY KaroLLlel cpe/ie;

OCYLIeCTB/SITh TOMCK UH(pOpMalMd (PU3NUECKOr0 COJep)KaHUs B
WHTepHeTe, caMOCTOSITE/IbHO (hOPMYJIMPYsI TIOMCKOBBIM 3arpoC, HaXOUThb



MyTH OMpe/ie/ieHus1 JOCTOBEPHOCTH TOJIyYeHHON WUH(OpPMAaLMi Ha OCHOBe
VIMEIOLMXCSl 3HAaHWH U IOTI0JTHUTE/IbHBIX UCTOYHUKOB;

WCTIO/Tb30BaTh TIPU BBIMOJIHEHWH Y4eOHBIX 3a/lJaHuil HayYHO-TIOMYJ/ISIPHYHO
UTepaTtypy  (PU3MYECKOrO COJEep)KaHWs, CIpaBOYHble MaTepuallbl,
pecypchl cetv VIHTepHeT, BiaieTb NPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHusi UHPOPMaLMK U3 OFHOM 3HAKOBOM CHUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBEeHHbIe MUCbMEHHbIe W yCTHbIe COOOIL[eHUsI Ha OCHOBe
VH(OpPMAaLMM W3 HEeCKOJIbKUX HCTOYHUKOB (PU3NUYECKOTO COJepKaHus,
ny6G/IMYHO TIpeCTaB/IsATh pPe3yJibTaThl IPOEKTHON WK UCCIe[j0BaTe/IbCKOM
[eSITeIbHOCTH, TPU  5TOM TPaMOTHO  MCIO/b30BaThb  U3yUeHHbBIU
MOHSATUMHBIA anmnapar K3yyaeMoro pasfena (U3WKM U CONpPOBOXKAAThb
BBICTyIJIEHWE TIpe3eHTalell C yuéToM 0COOeHHOCTel ayAuTOpyu
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KITIACC
KomuecTBo yacoB JJ/IeKTPOHHBbIe
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NnporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTsI pabdoThI
pecypchbl
Pa3zgen 1. ®usuka U eé po/ib B IO3HAHMH OKPY’KaKOLero Mupa
bubmmoreka IIOK
1.1 @du3MKa - HayKa O Tpupoje 2
Y PHPOA https://m.edsoo.ru/7f416194
bubnuoreka IIOK
1.2 Pusnyeckure BeJUUMHbI 2 1
https://m.edsoo.ru/7f416194
N Bubmumoreka LIOK
1.3 EcTrecTBeHHOHayUYHbIA METOZ, TI03HAHUS 2 1 4
https://m.edsoo.ru/7f416194
WToro mo pa3zeny 6
Pa3pen 2. IlepBoHavasibHbIe CBe/JeHUsA 0 CTPOEHHUH BellecTBa
Bbubmuoreka LIOK
2.1 Ctpoenue BelrecTsa 1 nommorexa L
https://m.edsoo.ru/7f416194
99 [Br>KeHre 1 B3aUMO/IelICTBUE YaCTHL] 5 1 Bbubmuoreka LIOK
' BeII[eCTBa https://m.edsoo.ru/7f416194
Bbubmumoreka LIOK
2.3 ArperartHble COCTOSIHUA BelllecTBa 2 nommorexa L
https://m.edsoo.ru/7f416194
Nroro nio pasgeny 5
Pazpgen 3. /IBrokeHne U B3aMO/leMCTBHE TeJl
Bbubmmoreka LIOK
3.1 MexaHuueckoe JBUKeHUE 3 nommorexa I

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



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

bubmioTeka LIOK
3.2 Mnepuys, Macca, rioTHOCT 4 1 https://m.edso0.ru/7f416194
3.3 Cuna. Bugel cun 14 2 Bubmmorexa TIOK
https://m.edsoo.ru/7f416194
Wtoro no pa3zpeny 21
Pa3pgen 4. /laB/ieHue TBEpPAbIX TeJI, )KUAKOCTEH M ra30B
41 HaBnenue. Ilepejava faBieHus TBEpAbIMU 3 Bbubmoreka LIOK
' TeJlaMU, )XUAKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
4.2 [aBieHve XUaAKOCTH 5 Bubmiorexa IOK
https://m.edsoo.ru/7f416194
bubmoTeka LIOK
4.3 ATMoCpepHOe AaBrerHe 6 https://m.edso0.rw/7f416194
44 [elicTBHe )XKUAKOCTHY Y Ta3a Ha MOTPYKEHHOe 7 3 Bbubmumoreka LIOK
’ B HUX T€JI0 https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa 1 MOIHOCTH. JHEPrUs
5.1 PaboTa 1 MOIITHOCTb 3 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f416194
Bbubmoteka IIOK
2 I1 1
> POCTBIE MEXAHHM3MbI > https://m.edsoo.ru/7f416194
bubmoreka IIOK
. M 4 1
>3 CXAHIHECKAA SHEPTHA https://m.edsoo.ru/7f416194
Wtoro no paspeny 12
Pe3epBHoe Bpems 3
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KV/IACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaumMeHoBaHMe pa3/je/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
Pazpen 1. TensioBble AB/IeHUA
. Bubmioreka IIOK
1.1 7
(CTPOeHHE 1 CBOHCTBA BelI{eCTBa https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 T 21 1
CTIOBBIE MIPOLECCRt > https://m.edsoo.ru/7f4181ce
Wtoro no pa3peny 28
Pa3pen 2. DnekTpuueckne U MarHMTHbIE SIB/IEHUSA
21 DJIeKTpUYeCKUe 3apsiJibl. 3apsoKeHHbIe Tesa y 1 bubmmoreka IIOK
' U UX B3aUMO/IeCTBHE https://m.edsoo.ru/7f4181ce
N . Bubmioreka IIOK
2.2 I1 2 2 7
OCTOAHHBIN S/ICKTPHACCKHIH TOK 0 https://m.edsoo.ru/7f4181ce
bubmoTeka LIOK
23 MarHuTHbIe AB/etis 6 1 15 https://m.edsoo.ru/7f4181ce
bubmioTeka LIOK
24 3 4
JICKTPOMArHITHAT MHAYKIMA https://m.edsoo.ru/7f4181ce
Nroro nio pasgeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5



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

9 KV/IACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
HaumMeHoBaHMe pa3/je/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pazpgen 1. MexaHnueckue sBJIeHHUA
11 MexaHWUEeCKOe JIB)KEHHE U CITOCOObI ero 10 1 bubmmoreka LIOK
' OTMCaHUsI https://m.edsoo.ru/7f41ada6
bubmmoreka LIOK
1.2 BsaumopeiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
1.3 3aKOHbI COXpaHeHUs 10 3
P https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHHuecKHe K0/Ie0aHHA M BOJTHbBI
bubmmoreka IIOK
2.1 MexaHudeckre KoaebaHust 7 3
https://m.edsoo.ru/7f41a4a6
bubmoTeka LIOK
2.2 MexaHuueckre BOJIHbI. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Wtoro no pa3speny 15
Pazpgen 3. JyieKTpOMarHMTHOE 110J1€ U 3/IeKTPOMarHUTHbIE BOJIHbI
31 OeKTPOMarHUTHOe T10J1e U 6 9 bubmmoreka IIOK
' 3JIKTPOMAarHUTHEIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 6
Pa3znen 4. CBeToBbBIE SIB/ICHUS
4.1 3aKOHBI pacTIpOCTPaHeHUs CBeTa 6 2 bubmmoreka IIOK



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

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

4.2 JIMH3BI ¥ ONITUYECKHE TPHUOOPBI 6 3 Bubmmorexa TTOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3noskeHre 6esioro cBera B CIIEKTP 3 2 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro nio pa3geny 15
Pa3gen 5. KBanToBBIe AB/IeHUA
5.1 HMcriyckaHue U MOIJIOLeHre CBeTa aTOMOM 4 1 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
52 (CTpoeHHe aTOMHOr0 AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 17
Pa3pen 6. IToBTOpuTe 1bHO-000011a0II{HIT MOY/Tb
6.1 [ToBTOpEHUe U 0000IIeHNEe COAEpKaHUs 9 ’ Bbubmioreka IIOK
' Kypca Gpu3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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




ITIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosmmyecTBO uacos

Bcero

KoHTpo/ibHEBIe
PadoThI

IIpakTH4yeckue
padoThI

Jara
U3yUYeHHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBarTe/bHbIE

pecypchbl

®u3MKa — HayKa 0 TIpupoJe.
Asnenus npupoabl. Pusnyeckue
SIBJICHUS

MeX&HI/I‘—IeCKI/Ie, TeIrioBbIe,
JJIEKTpHUYEeCKHEe, MA'HUTHELIE,
CBE€TOBLI€, 3BYKOBLIE ABJ/I€EHUA

du3nyeckye BeTMYUHBI U UX
u3MepeHue

Ypok-uccienosanue "V3mepeHuve
TeMIlepaTypsbl IPY [OMOLLA
JKUJKOCTHOTO TepMOMeTpa U JaTuhKa
TemrepaTypsl"

Kak ¢usuka u pyrue ecTeCTBeHHbIe
HayKH U3yuaroT PUPOJY.
EcTecTBeHHOHayUHbI METO[
no3HaHus. Onvcanue pU3nyecKux
SIBJIEHUH C TMTOMOILbIO MOJienen

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

Ypok-uccnenosanue "lIpoBepka
TUTOTe3bl: JalbHOCTh M0/1ETa 1IapHKa,
TMYILIeHHOTO FOPU30HTAIbHO, TEM
Oosbiiie, yeM GOJIbIIIE BBICOTA MTycCKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BewjectBa. OMbIThI,

7 OKa3LIBaroIllMe TUCKPeTHOe CTPOeHUe Bnmiorera IOK
A L€ AUCKp p https://m.edsoo.ru/ff09fe0a
BellleCTBa
8 [BrKeHre yaCTHL] BelecTBa Bnmiorera IOK
1 Bel https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «OIbIThI MO
9 Ha0JII0/IeHUIO TETVIOBOTO PacCIIUpeHUs]
ra3oB»
10 ArperaTHble COCTOSTHHS BelLeCTBa
B3aumocBs3bp MeXxly CBOMCTBaMU
BelLleCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSAX U UX Bbubmioreka IIOK
aTOMHOMO/JIEKY/IIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
OCoOEeHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI
MexaHnuUecKoe JIBUKEHUE.
12 PaBHOMepHOe 11 HepaBHOMEpHOe Bumioreka HOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKeHHe
bubmmoreka LIOK
13 CkopocTtb. EquHUITEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c
14 PacueT myTH ¥ BpeMeHU [IBIDKEHUS Bubmorexa [IOK
y p A https://m.edsoo.ru/ff0a0ae4
Nueprusa. 3aKoH UHEPITUN.
15 B3a1/11)1\]:o elicTBUe TeJIpI]jaK [IpUYMHA Bubmorexa [IOK
A p https://m.edsoo.ru/ff0a0c10
V3MeHeHUs1 CKOPDOCTU JBW)KEHUS Tesl
16 [1noTHOCTH BeljecTBa. PacueT macchl bubmmoreka LIOK
U1 obbeMa Tesia 1o ero MI0THOCTH https://m.edsoo.ru/ff0a0fee
17 JTabopaTopHasi pabota «OmnpezieneHye



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

IMMJIOTHOCTHU TBépAOFO Tela»

Pemntenne 3anau o teme "TI10THOCTB

bubmmoreka IIOK

18
BelllecTBa" https://m.edsoo.ru/ff0a123c
Cusia Kak XxapakTepyucTUKa
19 B3auMozencTBus Ten. Cuna
yIIpyroctu. 3akoH I'yka
JlaboparopHas pabota «/3yuyeHue
20 3aBUCHMMOCTH PaCTsKeHUsI
(medopmariviv) MPy>KUHBI OT
TIPUIO’KEHHOM CUJIbD»
21 Asnenue tsarorenusi. Cuna TsHKeCTH
Cas3b Me CUJION TSKeCTH U
. AY bubmmoreka IIOK
22 Maccou Tena. Bec tesna. Pemenue
| \ https://m.edsoo.ru/ff0al1778
3ajiau 110 Teme "Cua TsKecTu
73 Cuia TsKeCTy Ha [Ipyrux IlaHeTax. bubmmoreka IIOK
du3rUecKue XxapakTepUuCTHUKU TIJIaHeT https://m.edsoo.ru/ff0a1502
bubmmoreka IIOK
24 N3mepenue cun. [JuHamomet
P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka IIOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al1778
Cro>keHMe IBYX CHJI, HarlpaB/IeHHBIX
26 10 OIHOM NPSIMOM BuGmiorexa [JOK
A o P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOLLIAs CUJT
97 Perienue 3azau ro teme
"PaBHoelicTBYyOIIas cut"
)8 TpeHue CKObKeHUS U TPeHHe TT0KOS. bubmmoreka LIOK
TpeHue B ripupo/ie U TeXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHasi pabora «/3yueHue bubmmoreka LIOK



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

3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KEHUSI OT CHJIbI J1aB/IeHUs U
XapakTepa CONpPUKacaroIUXCs
TIOBePXHOCTe»

https://m.edsoo.ru/ff0alcc8

Perienue 3a44d4 Ha oripeaejieHre

30 . o
PaBHOZIEUCTBYOLLIEN CUJIBI
Peruenue 3azau o temam: «Bec

31 Tena», «I"padmueckoe n3obpakeHre Bbubmioreka IIOK
cun», «Cunbl», «PaBHOAEUCTBYIOIIIAsK https://m.edsoo.ru/ff0alde0
CUII»

KonrposnpHast paboTa 1o TeMam:
«MexaHuueckoe aBrxeHue», «Macca,

32 IUIOTHOCTL», «Bec Tena»,
«'padryeckoe n3obparkeHre CU»,
«Cunb»

33 Nasnenue. CriocoObl yMeHBIIEHUS U Bbubmioreka IIOK
yBeInueHus JaBIeHUs https://m.edsoo.ru/ff0a20a6
[aBneHue raza. 3aBUCMMOCTb

) bubmioTeka 1IOK
34 JIaBJIeHNUs ra3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIlepaTyphbl
[Tepenaua faBieHus1 TBEPAbIMU
35 TeJlaMU, )KUJKOCTSIMU U ra3amu. 3akoH Bubmiorexa LIOK
> K ' https://m.edsoo.ru/ff0a25b0
ITackasns

36 [aByieHue B )KUJKOCTH U Tase, bubmmoreka IIOK
BbI3BaHHOE /IEMICTBUEM CHUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Perienue 3azau ro teme «/laBieHue B bubmmoreka LIOK
JKAJKOCTHU U rase. 3akoH Ilackassa» https://m.edsoo.ru/ff0a2826

38 Coo01jarommuyecs: Cocypl bubmoTeka 1IOK



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

https://m.edsoo.ru/ff0a2970

bubmioTeka [IOK

39 I'uapa eCKUM rpecc
MAPABTMHCCKIH TP https://m.edsoo.ru/ff0a3136
40 ManHowmeTpsl. [TopiiiHeBoM
JKUJIKOCTHBIN HacoC
Atmocdepa 3emnu. [IprunHbI
Cyl1leCTBOBaHMsI BO3/yILIHOM
yil A Bubmioreka LIOK
41 000/10ukH 3eM/Ti. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JJaB/eHUs OT BbICOTbI
HaJl ypOBHEM MOpsi
bubmmoreka IIOK
42 Bec Bo3myxa. ATMocdepHoe faBieHue
Ay bep A https://m.edsoo.ru/ff0a2b5a
43 V3mepeHne aTMOC(EPHOTO /1aB/ieHUsl. bubmmoreka ITOK
OmnbiT Toppuueniv https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThL aTMOCGHEPHOT0
44 aBjIeHUs OT BBICOTHI H OBHEM Bubnmorexa TIOK
A A yp https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepous. ATMocgepHoe Bubmioreka IIOK
JlaBjIeHUe Ha pas3/IMuHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienne 3amau mo teme
"ATMocdepHoe JaBieHue"
[eticTBHe KUKOCTH U ra3a Ha
47 TOrpy’KeHHOe B HUX TeJl0 Bubmmorexa TTOK
by ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuna
JlaboparopHast paboTa «OrmipeienieHue
48 BBITQ/IKUBAIOILIEN CUJTBI, bubmmoreka IIOK

JelicTBYtOl1lel Ha Teslo, TIOTpy>KeHHoe
B JKUJKOCTb»

https://m.edsoo.ru/ff0a33fc



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

49

JlaboparopHas paboTa 110 Teme
«MccnenoBanye 3aBUCUMOCTH Beca
TeJsa B BoJie OT 00bEMaA MOTPY>KEHHOM
B >KU/IKOCTb YaCTH TeJia»

Bubmioreka IIOK
https://m.edsoo.ru/ff0a3514

50

ITnaBanue Ten

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

51

JlaboparopHast paboTa
"KoHcTpyupoBaHue apeoMeTpa Win
KOHCTPYUPOBaHUe JIOAKU U
oripe/iesieHue eé rpy30nogbEMHOCTH"

52

Pertenne 3amau o temam: «IlnaBanuve
cyzoB. Bo3ayxoruiaBaHue»,
«,ﬂaBJ’IEHI/Ie TBEPAbIX TeJl, )KI/IAKOCTGﬁ
H Ira30B»

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

53

MexaHuueckasi paboTta

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

54

MoiHocTb. EIUHULIBI MOIITHOCTH

bubmioTeka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenosanue "Pacuét
MOIIIHOCTH, Pa3BUBaeMOM Mpu
MoAbEMe I10 JieCTHHULe"

56

[IpocTeie MexaHu3MBI. Peiuar.
PaBHOBecue cui Ha peiuare

57

KoHtposeHast paboTa 1o Teme
«[laBneHue TBePABIX TeJ, XKUAKOCTeH
Y ra3oB» / Bcepoccuiickas
npoBepouHasi paboTa

58

PesepBHblii ypok. PaboTa c TekcTamu

bubmmoreka LIOK



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

1o TeMe «/laBieHue TBEPBIX TeJ,
JKUZKOCTel U ra3oB» / Bcepoccuiickas
TIpoBepoyHasi pabora

https://m.edsoo.ru/ff0a4ffe

59

Pbluary B TeXHUKE, ObITY U TIPHUPOIE.
JIabopaTopHast paboTa
«MccneoBanye yC/IOBHE PaBHOBECHS
pbIuara»

0.5

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

60

Pentenne 3aziau 1o Teme «Y CJIOBUS
paBHOBECHS pblyara»

bubmmoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

KosdduryeHT nonesHoro geicTBus
MexaHu3Ma. JlabopaTopHast paboTa
«M3mepenue KII/l HaKOHHOU
IIJIOCKOCTH»

0.5

62

Pemmenwe 3a7au 1o Teme "PaborTa,
Mo1HocTs, KITA"

bubmioTeka 1IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnuecKasi SHeprus.
KuneTtnueckasi v moteHIjuanbHas
SHeprus

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

64

3aKoH COXpaHEHUA MeXaHUUeCcKoi
SHepruun

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIepUMEHT T10 TeMe
"OKCrnepuMeHTa/IbHOe Orpe/ie/ieHre
V3MeHeHUs] KUHEeTUUeCKOU U
MOTeHI[MaIbHOW SHEePTUM MpU
CKaTbIBAaHWUU TeJsia 10 HaKJIOHHOM
IIJIOCKOCTH"

66

KoHtposibHast paboTa 1o Teme
«PaboTa ¥ MOIIHOCTb. DHEePrusi»



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

67 Pe3epBHbIii ypok. Pabota ¢ Tekctamu 1 bubmmoreka IIOK
1o TeMe "MexaHUUeCKoe JBUKeHHe" https://m.edsoo.ru/ff0adee6
Pe3epBHblIii ypok. Pabota ¢ TekcTamu
68 o Teme "Pabota. MOLHOCTb. 1
OHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KV/IACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
Jara
No nudpoBbie
Tema ypoka KonTposibnbie | IlpakTnueckue | H3yUYeHH
n/n Bcero o0pa3oBarTe/bHbIE
paboThI paboTbI A
pecypchl
OCHOBHBIe MOJIO>KeHUSI MOJIEKY/ISIPHO-
1 KUHETUYeCKOM TeOPUH U UX OIbITHbIE 1 Bubmaorexa OK
P https://m.edsoo.ru/ff0a5256
TIO/ATBEPIK/|eHHSI
2 Macca 1 pasMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpL0ro, KUIKOTO U 1 bubmmoreka LIOK
ra3000pa3HOro COCTOSIHUM BelljecTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOWMCTB TBEP/IOTO,
4 JKUJIKOTO ¥ Ta3000pa3HOro COCTOSTHUMN 1
BellleCTBa Ha OCHOBE TI0J/IOXKeHU
MOJIEKY/IIPHO-KUHeTUYECKON TeOpHHr
5 Kpucranmueckue 1 amopdHbIe Tesla 1 Bubmmorexa TTOK
P P https://m.edsoo.ru/ff0a5800
6 CmauvBaHue U Kalu/UIIpHOCTE. 1 Bbubnuoreka LIOK
IToBepXHOCTHOE HaTsKEHUe https://m.edsoo.ru/ff0a5530
bubmioTeka LIOK
7 TerioBOe pacivpeHue U cxaTue 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBg3b TemmiepaTypbl CO
8 CKOPOCTBIO TeIJIOBOTO [IBUYKEHUS 1
YyacTul]
9 BHyTpenHsis sHeprusi. Criocoobl 1 bubmmoreka IIOK
V3MeHeHUs] BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 Buzpl Terionepenauu 1 bubmmoreka IIOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koH(pepeHLyd "IlpakTueckoe
WCII0/Ib30BaHKe TeIUIOBbIX CBOMCTB

bubmmoreka IIOK

11
Bell|eCTB U MaTeprasioB B LIe/sxX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

1 KonnuectBo TenioTsl. Y enpHas bubmmoreka IIOK
TeIIOeMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TeryioBoro banaHca. Bubmioreka IIOK
Tersio00MeH U TeryioBoe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlabopaTopHast paboTa

14 "UccnenoBanue siBneHUs bubmmoreka LIOK
TerI000MeHa MPU CMeIUBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuel BoAbI"
PacueT KonMuecTBa TemnioTkl,

15 He00OX0IMMOTO [IjIs HarpeBaHusI Tejia
Y BbIJIE/ISIEMOr0 UM MPU OXJIaXKeHUN

16 JlabopaTopHasi pabota "OmnpezeneHue bubmmoreka IIOK
yZe/IbHOM TeTI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIMBa. Y Jie/ibHas TeruioTa Bubmioreka IIOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepJeBaHue

18 KPUCTa/I/IMYeCKUX TeJl. Y ie/ibHas Bubmorexa [JOK

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

TeIU10Ta MJ1aB/aeHUs

19 JlabopaTopHast pabota "OmnpezienieHue bubmmoreka LIOK
yZAeJIbHOM TeIyIOThI J1aB/ieHus Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue 1 KOHZEHCALKsI. Bbubmoreka IIOK
Ncnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y enbHasi Teraora bubmmoreka IIOK



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

rapoobpa3oBaHusl U KOHZIeHCAL[|H.
3aBHCUMOCTb TeMIlepaTypbl KUTTeHHUs
OT aTMOC(epHOTro JaBeHust

https://m.edsoo.ru/ff0a786c¢

22

BrnaxHocTsk Bo3ayxa. JlabopatopHast
pabora "OrnpeeseHue
OTHOCUTEJIbHOM BIaXXHOCTH BO3/yxa"

Bubmioreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pelienne 3da4 Ha oripeaejieHre
BJI&’KHOCTHU BO3yXa

24

TTpyHLMITEL pabOTHI TEMIOBBIX
nsurareneii. [TapoBasi TypOuHa.
JlBuraresib BHyTPEHHETO CTrOPaHHUS

25

KII/I TerioBOro ABUTATEIS.
TernioBble JBUTaTeNM U 3alUTa
OKpY>Katol1leil cpesibl

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

26

3aKOoH COXpaHeHHs Y TIpeBpalleHUs
5HEepPruM B TeIJIOBBIX TpoLieccax

27

[ToAroToBKa K KOHTPO/IbHOM paboTe
110 Teme ""TerioBbIe SIBJIEHUSI.
W3meHeHMe arperaTHbIX COCTOSIHUM
BelecTsa"”

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

28

KoHTposbHast paboTa 1o Teme
"TernoBsle gB/eHUsA. I3MeHeHUe
arperaTHbIX COCTOSIHUM BelljecTBa"

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

29

OnexkTpusanus Tes. IBa poga
3/1IeKTPUYECKUX 3apsiZioB

30

Ypok-ucciiefoBanue "OeKTpusarus
Tes1 UHAYKLUeN U Npy
COIIPUKOCHOBEHUHU"



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

B3aHMOAEﬁCTBHe 3dpSA’KE€HHBIX TeJl.

bubmmoreka IIOK

31
3akoH KysioHa https://m.edsoo.ru/ff0a87e4
OneKTpUuecKoe rore.
3 HaripskeHHOCTb 3/1IeKTpUYeCcKoro Bubmioreka LIOK
nojid. [IpyHIMI Cyneprosunun https://m.edsoo.ru/ff0a8a0a
3/7IeKTPUUeCKUX MoJei
Hocurtenu anekTprueckyx 3apszoB.
33 OnemeHTapHbIY 3apsf. CTpoeHue
aToma
34 [IpoBOAHUKY Y JU3/1€KTPUKHU. 3aKOH bubmmoreka LIOK
COXpaHeHus 3JIEKTPUYECKOro 3apsajia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3asiau Ha MpUMeHeHHe Bbubnuoreka LIOK
CBOMCTB 3/IeKTPUYECKHX 3apsi[iOB https://m.edsoo.ru/ff0a90cc
ONeKTpUUYeCKri TOK, yCJIOBUS €r0
36 CylllecTBOBaHUsA. VICTOUHMKHU Bubmiorexa LIOK
yH ' https://m.edsoo.ru/ff0a95a4
3/71eKTPUUECKOro TOKa
37 [elicTBYS 3/1IeKTPUUECKOTO TOKA Bubmmorexa TIOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "JleiicTBue
38 37IEKTPAYECKOTO T10J151 Ha MMPOBOJHUKHU 1
U IUSIEKTPUKK"
19 OneKTpUUYeCcKri TOK B MeTajulax, Bubmioreka IIOK
JKUIKOCTSIX Y rasax https://m.edsoo.ru/ff0a9838
40 OneKkTpyueckas Ljenb U eé COCTaBHbIe
4yacTH
Cwua Toka. JlTabopaTropHast paboTta
N bubmmoreka LIOK
41 M3mepeHue U peryiupoBaHue CUJIbL 0.5

TOKAa"

https://m.edsoo.ru/ff0a8bd6



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

DJleKTprUUeCcKoe HarpspKeHue.
Bonbt™metp. JlabopaTopHast paboTa

bubmoreka IIOK

42 ., 0.5
N3mepeHue v peryivpoBaHue https://m.edsoo.ru/ff0a9e14
HarpskeHus"
43 CoripoTyB/ieHHe TIPOBOJHUKA. bubmmoreka IIOK
Y enbHOe COTPOTUBJIEHHE BellleCTBa https://m.edsoo.ru/ff0aa738
JlabopatopHasi paboTa "3aBUCUMOCTb
44 3/IeKTPAUYECKOr0 COTNPOTHUB/IEHUSA 1 bubmmoreka LIOK
MPOBOJHUKA OT ero AJjIMHbI, TJI0Laan https://m.edsoo.ru/ff0aa738
TIOTePeyHOro ceueHus: U Marepuasna”
3aBUCUMOCTb CUJIbI TOKA OT
45 HanpspkeHus. 3akoH OMa /11 yyacTKa Bubmaorexa OK
P ’ Ay https://m.edsoo.ru/ff0aa44a
Lenu
JlabopaTopHasi paboTa
"UcceoBanre 3aBUCUMOCTU CHJTBI
46 TOKa, U €ro uepes pesucTop, OT 1 Bubmorexa TIOK
» AV pesp P https://m.edsoo.ru/ff0aa04e
COTNPOTHUBJIEHUSI PE3UCTOpPA U
HarpspKeHus Ha pesucrope”
47 [TocnenoBarenpHOE U Mapasie/ibHOe
COeIMHeHUs! IPOBOJJHUKOB
JlaboparopHast paboTta "TIpoBepka
48 TipaBWJIa CI0KeHUs! HarpshKeHUH Npy 1 bubmmoreka IIOK
roc/ie0BaTeIbHOM COeJUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHast paboTta "TIpoBepka
49 TpaBusIa Jiji CUJIbl TOKa IpU 1 bubmmoreka IIOK

TrapasijieJlbHOM COeJVHeHUH
pe3ucTopos”

https://m.edsoo.ru/ff0aadle



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

Perienve 3a44a4 Ha IIpUMEHEHNEe

bubmmoreka IIOK

50 3akoHa Oma [/ pa3auuHoro
AR D https://m.edsoo.ru/ff0aaf8a
CcoeJMHEeHUSs TIPOBOJHUKOB
51 PaboTa ¥ MOIIIHOCTb 3/IEKTPUUYECKOTO bubmmoreka IIOK
TOKa. 3aKoH [IxoyJisi-JleHua https://m.edsoo.ru/ff0ab124
JlabopaTopHast pabota "OmnpezeneHue
52 a60TpLI " l;o }II)OCTI/I aneKTpI/IquKoro Brbmorexa ITOK
P | n P https://m.edsoo.ru/ff0ab3e0
TOKa
OnekTpuuecKue 1eTu U TIOTpeOuTe M
53 3/IEKTPUUYECKOI SHEPIUU B OBIT Brbmorexa ITOK
P P y: https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikaHue
54 ITocTosTHHBIE MAarHUTHEI, UX
B3aUMO/IeNCTBUE
ec Ypok-uccienosanue "l3yueHue bubmmoreka IIOK
T10JIeH TTIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsuTtHoe noJie. MarHuTHoe 1oJjie
56 3eMJ/I1 1 ero 3HaueHue /i KU3HU Ha Brbmorexa LIOK
A https://m.edsoo.ru/ff0acOba
3eme
[ToaroToBKa K KOHTPOJIbHOM paboTte
10 TeMe "DJIeKTprUUeCcKre 3apsbl.
57 3apspkeHHbIe Tejla U UX Brbmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiercTBUS. [ToCcTOSTHHBIN
3/71eKTpUUeCcKuii ToK"
KoHntpospHast paboTta o Teme
"DneKTpruueckue 3apsbl.
P b Bubmioreka LIOK
58 3apspKeHHbIe Tesla ¥ UX

B3auMoiercTBUS. [ToCcTOSTHHBIN
371eKTpuueckuil ToK'" / Becepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a

npoBepouHasi paboTa

59

Pe3epBHbIN ypok. PaboTa ¢ TekcTamu
no Teme "TloCTOSTHHBIM
3/1eKTpuYeckuil ToK" / Bcepoccuiickas
npoBepoyHasi pabota

bubmmoreka IIOK
https://m.edsoo.ru/ff0acdc6

60

OmeiT Opcresa. MarauTHoe 1osie
3/IeKTPUYeCKOro Toka MarHutHoe
T10J1e KaTyIKU C TOKOM

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac1d2

61

[TpMeHeHre 3/1eKTPOMarHuTOB B
TexHuKe. JlabopaTtopHast paboTa
"V3yuyeHne JeMCTBUS MATHUTHOTIO
T10J151 Ha TIPOBOJHUK C TOKOM"

0.5

bubmioTeka 1IOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpojBUraTesb OCTOSIHHOTO
TOKa. VMcrosnb3oBaHue
3/1eKTPO/IBUraTesiell B TeXHUUeCKUX
YCTPOUCTBAxX M Ha TPAHCIIOPTe.
JlabopaTopHast paboTa
"KoHcTpyupoBaHue U U3yueHue
paboThI 3eKTpogBUraTesis'”

bubmoTeka LIOK
https://m.edsoo.ru/ff0ac86c

63

OmneiTel Papages. 3aKOH
3/IeKTPOMarHUTHOW MHAYKLIWU.
ITpaBusio JleHnia

64

OnekTtporeHepaTop. CriocooObl
TOJTyUeHUsI 3/IeKTPUUECKON SHEPTHH.
DJIEKTPOCTAHLIMK Ha
B0O300HOB/ISIEMBIX UCTOYHHUKAX
SHepruv

65

[ToAroTOBKa K KOHTPO/IbHOM paboTe



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

10 TeMe "DJIeKTpUYecKue 1
MarHuTHbIE sIBJIeHUs"

KoHTposbHast paboTa 1o Teme

bubmmoreka IIOK

" 1

66 SneKTp?quKHe 1 MATHITTHPIE https://m.edsoo.ru/ff0acb14
SIBJIEHUS

67 Pe3epBHbIii ypok. PaboTa c TekcTamu 1 Bubmioreka IIOK
1o Teme "TeryioBele ssBieHUs" https://m.edsoo.ru/ff0accSe

68 PesepBHbIii ypok. PaboTa c TekcTamu 1
1o TeMe "MarHuTHele siBJieHUs "

OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOI'PAMME



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

9 KV/IACC

Ko/muecTBo yacos JJIeKTPOHHBIE
No Jara uudpoBbie
Tema ypoka KonTposbubie | IIpakTnuecku
n/n Bcero u3yudeHusi | oOpa3oBaTe/ibHbIe
paboTbI e paboTbI
pecypchbl

1 MexaHuyeckoe BHXeHUe. 1
MartepuanbHasi TOUKa

? Cucrema orcueta. OTHOCUTEIBHOCTD 1 bubmmoreka LIOK
MeXaHUUYeCKOro JABW)XKeHUs https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe npsIMOJ/IMHEHOe 1 bubmoteka LIOK
[BIDKEHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOIMHENHOe

4 aBkeHue. CpeHsIss U MTHOBEHHAS 1
CKOPOCTb

c [TpsimonMHelHOe paBHOYCKOpPEHHOe 1 bubnuoreka IIOK
JBWKeHue. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NIPSIMOJTMHEHOT O

6 PaBHOYCKOPEHHOT'0 [IBW)KEeHMUS. 1
I'paduik ckopocTn
JlabopatopHasi pabota "OmnpezieneHye

7 YCKOpeHUs TeJsia Ipu 1 1 bubmoreka [IOK
PaBHOYCKOPEHHOM JBWXEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIJIOCKOCTH"

3 CeobojHoe niazieHre Tes1. OIbIThI 1
lanunes

9 PaBHOMepHOe JBWKeHue 110 1 bubmoteka LIOK
OKpY)XKHOCTH. [Tepuo/; 1 yacToTa https://m.edsoo.ru/ff0ael76



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

obpairieHust. JIuHelHasi ¥ yriaoBas
CKOpPOCTH

10 LleHTpOCTpeMHUTe/ILHOE YCKOpeHue
1 [TepBsIi1 3akoH HbtoTOHA. BekTop bubmmoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropou 3akoH HeroToHa. bubmoteka LIOK
PaBHOgeliCcTBYOLLIAsA CHsla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeloToHa. bubnuoreka IIOK
Cynepno3vuusi CUI https://m.edsoo.ru/ff0ae982
14 Pelienue 3a/1au Ha MpYMeHeHHe bubmoreka IIOK
3aKOHOB HbroToHa https://m.edsoo.ru/ff0aeb6c
bubnuoreka IIOK
15 C .3 r
118 YUPYTOCTH. SaKOH L yKa https://m.edsoo.ru/ff0aeca?
16 Pemenue 3azau 1o teme «Cuna
YIIPYTOCTU»
17 JlabopatopHasi pabota «OmnpezeneHye bubmmoreka LIOK
JKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka IIOK
18 Cwuna Tpenust
P https://m.edsoo.ru/ff0af738
19 Perenue 3azmau o teme «Cusa bubmmoreka LIOK
TpeHus» https://m.edsoo.ru/ff0afa26
20 JlabopatopHasi pabota "OmnpezieneHve bubmoteka LIOK
K03 duLeHTa TpeHUs CKOJIbKeHUs" https://m.edsoo.ru/ff0af8be
Pemienue 3amau o TeMe "3aKOHbI
21 Herorona. Cuna ynpyroctu. Cuia bubmotexa OK
. ypy ' https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuia TsDKeCTH M 3aKOH BCEMUPHOIO Bbubmoreka LIOK



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

TATOTEHU. yCKOPEHI/Ie CBO60,£[H01"O
najieHusd

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLus "[IBrKeHUe Tes

23 BOKPYT I'PaBUTALJMOHHOIO LIeHTpa
(ConHeuHas cucrtema). 'anakTuky"
Perenue 3azau o teme "Cuna
24 TSKeCTU U 3aKOH BCEMUPHOT'0 bubmorexa OK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUsI
75 [TepBas KocMUUecKasi CKOPOCTb. Bubmoreka IJOK
HesecoMocCTh U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKHU.
AGCOTIOTHO TBEPZIOE TEIo.
. bubmoreka LJOK
26 PaBHOBecue TBEp0rO Tesia C
. - https://m.edsoo.ru/ff0afe36
3aKpervIéHHOW OChbIO BpalleHUsl.
MowmeHT cuibl. LieHTp TsKkecTr
PaBHOBecue MaTepranbHON TOUKH.
AGCo/TIOTHO TBEPZIOE TEJIO.
27 PaBHOBecue TBEpAOTO Tena ¢
3aKperuvIéHHOW OChIO BpalljeHUsl.
MowmeHT cuisbl. LieHTp TskecTu
)8 Perienue 3aziau 1o teme "MoMeHT bubnuoreka IIOK
cunbl. LleHTp TsokecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIbHOM paboTe 1o
29 Teme "MexaHHUUeCcKoe [IBUKeHue Bubmorexa OK
‘ fa ' https://m.edsoo.ru/f0b0408
B3aumogeiictBue Ten
KoHTposbHast paboTa 1o Teme
" bubmioteka LIOK
30 MexaHnueckoe JBUKeHUeE.

BsaumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044

Nmnysnbce Tesna. IMmynbe cyjibl. 3aKOH

bubnuoreka IIOK

31 COXpaHeHusl UMITyJ/IbCa. YTIPyroe u
P Y . by https://m.edsoo.ru/ff0b07fa
HeyIpyroe B3auMO/eNCTBHe
3 Peruienue 3az1au 1o Teme "3akoH bubmoreka IIOK
COXpaHeHus UMItyJibca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koH(epeHLus "PeakTUBHOE
JIBIDKeHUe B [IpUpo/ie U TeXHUKe"
bubnroteka LJOK
34 MexaHuueckasi paboTa ¥ MOILHOCTb
P . https://m.edsoo.ru/ff0b0a84
35 PaboTa CUJIbI TSDKECTH, CUJTbI bubmmoreka LIOK
VIIPYI'OCTU U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlabopatopHasi pabota «Ompezenenye
36 paboThI CUTBI TPEHUS TIPU
PaBHOMEPHOM /[IBW)KEHHUH TeJia T10
TOPU30HTA/ILHOU [TOBEPXHOCTH»
37 CBsi3b 9HEPrUH U PabOTHI.
[ToTeHumanbHast 3HeprUst
n Kunetnueckas sHeprus. Teopema o bubnuoreka IIOK
KUHEeTUYeCKOUW 3Hepruu https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHeHHsl SHEPIUU B
MeXaHHKe
40 JlabopatopHasi pabota «/3yueHue bubmmoreka LIOK
3aKOHA COXpaHeHUs SHePIrum» https://m.edsoo.ru/ffOb12fe
Al KonebaTenbHOe IBW)KEHHE B €T0 bubnmoreka LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxarolfie KoyjebaHwsl. bubmoreka LJOK
BuIHY>X1eHHbIe KoeOaHMst. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
43 MaTtemaTruecKrii U NPY>KWHHBINA



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

MaATHHUKHA

44

Ypok-uccienoBaHue «3aBUCUMOCTh
repuozia KoyiebaHuii OT )KeCTKOCTH
MIPY>KUHBI ¥ MacChl 'py3a»

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

45

[IpeBpailieHre 3HepPruu Npu
MeXaHUUeCKUX KOoTeOaHUsIX

46

JlabopatopHasi pabota «Ompezenenve
YacTOTHI U Tiepro/ja KosiebaHuit
MPY)KUHHOTO MasiTHAKa»

bubmoteka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTopHasi pabota «I[TpoBepka
HEe3aBMCHUMOCTHU TIepro/ia KojiebaHui
rpy3a, MO/IBEIIIEHHOTO K HUTH, OT
MacChl Tpy3a»

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

48

Mexannueckue BoyiHbI. CBOMCTBa
MeXaHHNn4YeCKHX BOJIH. HPOAOIII:HI)IE n
rornepeyHbie BOJIHBI

bubmoreka LJOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbepeH1us "MexaHuueckue
BOJIHBI B TBEPZIOM TeJie.
CelicMryecKye BOJIHBI"

50

3ByK. PacnipoctpaHeHnue v oTpaxkeHue
3ByKa

51

Ypok-uccnenosanue "HabmrogeHue
3aBMCUMOCTH BBICOTHI 3BYKa OT
4acToThl"

52

I'pOMKOCTB 3ByKa U BbICOTa TOHA.
AKyCTUUeCKUM pe30HaHC

53

Ypok-kKoHbepeHIus "YIbTpa3ByK U
rH(ppa3ByK B NIPUpO/ie U TeXHUKe"

bubnuoreka IIOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

[ToaroToBKa K KOHTPOJIBHOM paboTe 110

bubnuoreka IIOK

54 TeMe "3aKOHbI COXPaHeHUs].
P \ https://m.edsoo.ru/ff0b25f0
MexaHuueckue Kose6aHUst U BOJTHbI
KoHTpospHast paboTa 1o Teme
55 "3aKOHBI COXpaHeHUs. MexaHuueckue
KosnebaHus ¥ BOJTHBI"
56 OJIEKTPOMAarHUTHOe TI0JIe. bubmmoreka LIOK
OJIEKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBOWCTBA 5/IeKTPOMarHMTHBIX BOJTH
Ypok-koHbepenius "llIkana
58 3/IeKTPOMAarHuTHbIX BOJIH. bubmioreka LJOK
Ncmonb30BanMe 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [I/151 COTOBOM CBSI3U"
Ypok-uccienosanue "M3yueHue
= bubmoreka LJOK
59 CBOMCTB 3/1IeKTPOMarHUTHBIX BOJIH C
R https://m.edsoo.ru/ff0b2c6c
MOMOIIIBI0 MOOM/IBHOTO TesiehoHa
Perrenvie 3as1au Ha orpe/iesieHue
60 YaCTOThI U IJIMHBI 37IEKTPOMarHATHOU
BOJIHBI
OJIeKTpOMarHuTHas Ipypoja ceera.
61 CkopocThb cBeTa. BonHOBBIE CBOWCTBa Bubmotexa [OK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku ceeta. [IpsmonuHeiiHoe
62 acripocTpaHeHuve cBeTa. 3aTMeHUs Bubmiorexa [JOK
pacrpoctp ) https://m.edsoo.ru/ff0b3658
CosHija u JIyHbl
3aKOH OTpa)keHUs CBeTa. 3epKasa.
bubnmoreka LJOK
63 Peluienue 3as1au Ha rnprMeHeHue

3dKOHa OTPA’KE€HHS CBeTd

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0

HPEJ'IOMJ'IEHI/IE CBeTa. 3aKOH

bubnuoreka IIOK

64
TpeJIOMJ/IEHHS CBeTa https://m.edsoo.ru/ff0b3aea
[TosiHOe BHyTpeHHee OTpa)keHUe CBeTa.
bubmoreka IIOK
65 Vcrionb30BaHue IOJTHOIO BHYTPEHHEer 0
https://m.edsoo.ru/ff0b3c5¢c
OTpa)kKeHHUsI B ONTUUECKHUX CBETOBOJAX
JlabopatopHasi pabota "VccnemoBanue
66 3aBHCHMOCTH yTJIa IPe/IOM/IeHUs
CBETOBOTrO Jiyya OT yIJia NaZileHus Ha
rpaHuLe "BO31yX-CTeKa0""
Ypok-koHbepeHLus "VMcnonb30BaHue
67 II0JTHOT'O BHYTPEHHET'0 OTPaKeHUs:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAs CBA3b"
bubmore
68 JInn3bl. OnTHyeckas Cyja JIMH3bI nomotexa HOK
https://m.edsoo.ru/ff0b3f2c
. bubmoreka IIOK
69 [MTocTpoeHue N300pa>keHHI B JIMH3aX 1o
https://m.edsoo.ru/ff0b444a
JIaboparopHas pabota "OmnpeeneHue
PATOPHAZ P PeA . bubmoreka LIOK
70 (hOKyCHOTO PacCTOSTHUSI U OMTUUeCKOM
. R https://m.edsoo.ru/ff0b4206
CWIBI COOMparoLIel JTIMH3bI
71 Ypok-koHbepeHLus "OnTuueckye Bubmoreka IJOK
JTMH30BBIe TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnmoreka LJOK
72 I'y1a3 KaK ontuyeckas CUcTeMa. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeHys "ledekTb
3peHus. Kak coxpaHuts 3peHue"”
PasnoxxeHue 6esoro cBeta B CITEKTP.
bubmmoreka LIOK
74 OnbiTel HetoToHa. CrioxkeHHe H

CHeKTpa/bHBIX 11BeTOB. Jlucnepcust

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea

CBeTa

JIabopatopHasi pabota "OMnbITHI 10
pas/ioXkeHuto 6esioro CBeTa B CIEKTP U

75 BOCIIPUATHIO LIBeTa MpeaMeTOB TIPU UX Bubmiotexa [OK
P H PeA P https://m.edsoo.ru/ff0cOe2a
Hab/Ir01eHNH uepe3 I[BeTOBbIe
bunbTpHI"
YPpok-npakTUKyM "BOJ/IHOBbIE
76 CBOMCTBA CBeTa: JuCrepcus,
vHTepdepeHIus U qudpakiys”
77 OnsbiThl Pesepdopga v nyiaHeTapHas Bubmoreka IJOK
MO/ie/Ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogens atoma bopa
Wcrniyckanue U orJioieHue cBeTa
. bubnuoreka IIOK
79 aroMoM. KBaHTsbl. JInHeluaTtbie
https://m.edsoo.ru/ff0c144c
CITeKTPBbI
80 Ypok-npakTikyMm "HabsogeHue bubmoreka IIOK
CIIEeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagroakTMBHOCTE U eé BU/bI Bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro sapa. HyknonHas bubmoreka IIOK
MOJIe/Tb https://m.edsoo.ru/ff0c18ac
a3 PapnoakTrBHBIE NIpeBpalleHus. bubmmoreka LIOK
N3oTorbl https://m.edsoo.ru/ff0clal4
84 Peruienue 3azau ro teme: bubnmoreka LIOK
"PasroakTBHBbIe TIpeBparleHus " https://m.edsoo.ru/ffOc1b4a
85 [Tepuog nmonypacnazaa
86 Ypok-koHbepeH1 s "PaiioakTHBHbIE bubmioreka LJOK

H3/1y4eHNs B rIpyUpoje, MeJuLInHe,

https://m.edsoo.ru/ff0c2126
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TexHukKe"

87

AnepHble peaku. 3aKOHBI
COXpaHeHusl 3apsi0BOro U MacCOBOI'O
yucer

bubsmmoreka IIOK
https://m.edsoo.ru/ff0c1c58

88

OHeprus CBsA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHepruu

bubnmoreka LJOK
https://m.edsoo.ru/ff0c1d7a

89

Pelienue 3azau o teme "fnepHoie
peakiuu"

90

Peakuu cuHTe3a U fiefieHus safep.
Ncrtounuku sHeprum CosHLA U 3BE3]

bubnuoreka IIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHbepeH1us " aepHast
SHepreTuka. [leiicTBus
Pa/IM0aKTUBHBIX U3TyUYEeHUU Ha )KUBbIe
OpraHu3MbI"

92

[ToaroToBKa K KOHTPOJILHOM paboTe 1o
TeMe "3OJIeKTPOMarHUTHOe I10J1e.
O/1eKTPOMarHUTHbIE BOJIHBI.
KBanToBebIe siByieHus"

bubmoteka LIOK
https://m.edsoo.ru/ff0c223e

93

KoHTposibHast paboTa 1o Teme
"D/IeKTPOMarHMTHOE ToJ1e.
OeKTpOMarHUTHbIE BOJTHBI.
KBaHTOBEbI€ siB/I€HHA"

94

[ToBTOpEHME, 0OOOIIIEHHE.
JIabopaTopHbIe paboThI TI0 KypCy
"B3aumogeiicTBue Ten"

bubnroteka LJOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 06001IeHNe. PerieHne
pacyeTHBIX M KaUeCTBEHHBIX 3a/ay 110
TeMe "TernuioBele npoLeccer”

bubnmoreka LJOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
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[TorTOpeHue, 0600611eHMe. PelieHue

96 ACUeTHBIX Y KaUeCTBEeHHBIX 3a/1au 110 1 Bubmiorexa LIOK
P A - https://m.edsoo.ru/ff0c2a22
Teme "KII/] TeroBbIX ABUTaTEeN"
[ToBTOpeHue, 00001IeHe. PereHne
97 ACUeTHBIX U KaUueCTBeHHBIX 3aa4 I10 1 Bubmiorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teMme "KII/] 3/mekTpoycTaHoBOK"
[ToBTOpEHue, 00600IIIEHNE.
98 JlabopatopHble pabOTHI 0 KYPC 1 1 Bubmiorexa LIOK
" parop P " yPey https://m.edsoo.ru/ff0c2c52
CBeTOBEIe gB/IeHUS
[ToBTOpenue, o6o061eHue. Pabora c
99 TeKCTaMU 110 TeMe "'3aKOHbI 1 Bubmiorexa LIOK
N https://m.edsoo.ru/ff0c2d6a
COXpaHEeHHsI B MeXaHUKe
[ToBTOpEeHMe, 06061eHMe. PaboTa C
" bubmoteka LIOK
100 TekcTamu o teme "Kosiebanus u 1
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[TorTOpeHue, 0600611ieHMe. PaboTa ¢
. bubmoreka LJOK
101 TekcTaMH 110 TeMe "CBeTOBLIe 1
i https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[TorTOpeHue, 060611ieHMe. PaboTa ¢
102 TeKcTaMU 110 TeMe "KBaHToBasa U 1
siiepHasi pr3uKa"
OBLIEE KOJIMYECTBO YACOB I10 102 57

[TPO'PAMME
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ITPOBEPSIEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHNSI
OCHOBHOM OBPA30BATEJ/IbHOM ITPOT'PAMMBI OCHOBHOI'O
OBIIIETO OBFPA30BAHUSA

7 KIIACC

Kop
npoBepsieMoro
pe3yJibTara

ITpoBepsiemMble NpefMeTHbIE pPe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOT'0 0011iero 00pa3oBaHusi

1.1

HCIO0J/Ib30BaTh M3yU€HHBIE TTOHATUSA

1.2

pa3/inyaThb sBJ/IEHHA II0 OIMMCAHHUIO HMX XdPAKTE€PHBIX CBOMCTB U Ha

OCHOBE€ OIIbITOB, J€EMOHCTPUPYIOIIMX NdHHOE Cl)I/ISI/IIIECKOE sABJIeHHe

1.3

pacrio3HaBaTh TMpOsiBJieHWe W3Y4YeHHBIX (PHU3UYeCKUX SIBJIeHUH B
OKpY’KarollleM MUpe, B TOM uuc/ie Qu3nueckue siBJieHUs B TIPUPO/e,
TP 3TOM TE€PEeBOAUTD MPAKTHUECKYH 3a7iauy B yueOHYIO, BBIJE/SATh

Cyll|eCTBEHHbIe CBOMCTBA (NPU3HAKKU) (PU3NUECKUX SIBJIEHUU

1.4

OMHUChIBaTh H3y4YeHHble CBOMCTBA Tel W (pU3UUeCKHe SBJIEHUS,
WCIo/b3ysl  (u3uueckre BeJWYMHBI, TIPU OIMUCAHUM TMPABUIBLHO
TPAaKTOBaTb (PU3UUECKUI CMBIC/I HWCIONAb3yeMbIX BeIWYMH, HUX
0003HaueHUst ¥ eJUHULIBI (PU3NUECKUX BeTMUWH, HAXOAUTb (POPMYJIbI,
CBSI3bIBAIOLL{MEe  JlaHHYIO (M3UYEeCKyl0 BeIMUMHY C JpYTUMMHU
BeJIMUMHAaMH{, CTPOUTb TpaUKM  M3yUeHHBbIX  3aBUCHMOCTEU

(bur3rUeCcKUx BeJIMUUH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (pU3nuecKue sIBJ€HUS U MPOLIeCCH,
WCIIO/Ib3ySl M3yYeHHble 3aKOHbl, MpPHM 5TOM [JaBaTb CJIOBECHYO
(GbopMy/nMpOBKY 3aKOHa U 3alWCbiBaThb €ro MareMaTuyeckoe

BbIDaKe€eHHEe

1.6

OOBSICHATE (pU3MUecKue siBIeHHs, TIPOLeCChl U CBOMCTBA TeJ, B TOM
ync/ie W B KOHTEKCTe CHUTyaldd MpaKTUKO-OPUEeHTUPOBAHHOIO
XapakKTepa: BbISBAATh TPUUYMHHO-C/IE[CTBEHHbIE CBSI3W, CTPOUTH
o0bsicHeHWe M3 1 — 2 JIOTMYECKWX IIIAaroB C OmMopod Ha 1 — 2
M3y4YeHHBbIX CBOUCTBA (hM3UUECKUX sIB/IeHUH, (hH3UUeCKUX 3aKOHA WK

3dKOHOMEPHOCTH




1.7

pellaTh pacyéTHble 33aud B 1 — 2 [elCTBUS, WUCIIO/b3Ysl 3aKOHBI U
dbopMyibl, cBsi3bIBatolue Ghr3nuecKre BeJMUMHbI: HA OCHOBe aHaM3a
yC/IOBUSL 33/laud  3alMCbiBaTh KpaTKoe YC/IOBHe, TOZCTaBJSAThH
¢bu3nueckre BeJIMUMHBI B (POPMYJIbI U TIPOBOAUTL PACUEThI, HAXOJWUTh
CTIpaBOYHbBIE /JaHHbIe, HEOOXOAUMBIe [/l PeIIeHUs 3a/au, OLIeHUBATh

peaTMCTUUHOCTh T0/Ty4eHHOU (pU3rnuecKol BeTMUUHbI

1.8

pacrio3HaBatb Tpo6eMbl, KOTOPble MOXKHO DeLIUTb TIPU TIOMOLIA
¢u3nMyecKUx MeTOJOB, B ONMCAHUM WCC/Ie[OBaHUS  BbIE/STh
rpoBepsieMoe  TpeAroso)KeHue  (TuUmoresy),  pas3iMyatb U
WHTEPIPeTUPOBATh TIO/yUeHHBIN pe3y/bTaT, HAaXOJUTb OIIMOKU B

Xo/Jie OIlbITa, Ae/1aTh BBIBOABI I10 €I0 pe3y/ibTdTaM

1.9

MIPOBO/IUTh OMBITBI 10 Hab/MOZeHH0 (U3NUeCKUX sIBIEHUA WU
¢u3nyecKUx  CBOMCTB  Tel:  ()OPMYJIMpOBaTh  IpOBepsieMble
NpeAronoXeHusi, cobupaTh  YCTAHOBKY M3  Tpe/JI0KeHHOrOo

000py/j0BaHusl, 3aMUCHIBATh X0/ OMbITa ¥ (JOPMYIMPOBATh BHIBO/IBI

1.10

BBITIOJTHATh TIPSIMble M3MePeHUsi C HCI0J/Ib30BaHWEM aHalOrOBbIX U
1IUGPOBBIX MPUOOPOB, 3aMMChIBATh TIOKa3aHUsI MPUOOPOB C YUYETOM

3a/JaHHOM aOCOJTFOTHOM TTOTPEITHOCTH U3MepeHUH

1.11

MPOBOJIUTL  WCCAEe[OBaHWE  3aBHCHMOCTH  OJJHOM  (pusnueckou
BeJIMUMHBI OT JPYroil C WCIO/Mb30BaHUEM TIPSIMBIX HW3MepeHUH,
y4acTBOBaTh B IJIAHUPOBAaHWM y4eOHOro HCC/IeoBaHUS, CoOHpaTh
YCTaQHOBKY U BBITIOJIHSTb U3MepeHWs], Cieflysl TIPe/JIOKeHHOMY I1/1aHy,
(buKcUpoBaTh pe3y/bTaThl TOJYYeHHOW 3aBUCUMOCTH (DU3NUeCKUX
BEJIMUMH B BH/Ie MPeJIOKeHHbIX TaO/IvI] ¥ rpadUKoB, feaTh BbIBOBI

TI0 pe3y/ibTaTaM UCC/Ie/JOBaHMSI

1.12

TPOBOZIUTL KOCBEHHbIe U3MepeHUs1 (PU3NUeCKUX BeJWUYMH, CleAys
TIpe/I/I0KeHHOW MHCTPYKI[MU: TIDU BBITIOJIHEHUU U3MepeHu cobupaTh
5KCIePUMEHTA/IbHYH0 YCTAaHOBKY M BBIUMC/STh 3HAu€HHWE HCKOMOU

Be/IMYHHBI

1.13

cobmofaTh TpaBW/Ia TEeXHUKM Oe3omacHocTd mipu  pabote ¢

nmabopaTopHbIM 000pyI0BaHHEM

1.14

yKa3blBaTb TIPUHLIUMBI  JIeMCTBUS TMPUOOPOB W TEeXHUUECKUX
YCTPOWCTB, XapaKTepu30BaTh TMPUHLUILI [JeHCTBUS U3YUYeHHBIX
NMpUOOPOB M TEeXHUUYECKUX YCTPOMCTB C TOMOIIBI WX OMNHCAHUS,

WCTOMb3ysl 3HAaHUS O CBOWMCTBaX (DU3MUYECKUX SIBJIGHUW U




HEO6XO,E[I/IMBIE (1)I/I3I/I‘-IECKI/IE 3dKOHBI 1 3dKOHOMEPDHOCTH

1.15

MPUBOAUTL TIpUMepbl  (HaXOJuUTh HH(OpPMALMIO O TpHUMepax)
MPAKTUUeCKOT0 UCIO/Ib30BaHUsI (M3NUeCKUX 3HAHUM B MOBCeJHEBHOU
KU3HU i1 obecrieyeHusi 6Ge30macHOCTA Tpu  obOpalljeHuu ¢
npubOpaMy ¥ TEXHUYECKVUMHU YCTPOWCTBAMH, COXPAHEHUS 3[J0POBbSI U

CO6J'II-O,£[€HI/IH HOPM 35KO0JIOTU4YeCKOI'0 1noBeeHUA B OKPY)KBIOLHGI‘;I cpege

1.16

OCYIIIeCTBJISITh OTOOP MCTOUHHWKOB MH(OpPMAI[MK B ceTH VIHTepHeT B
COOTBETCTBUM C 33/laHHbIM T[IOMCKOBBIM 3allpOCOM, Ha OCHOBe
MMEIOIIUXCA 3HaHUW M TyTEM CpaBHEHWsI Pa3/IMUHbIX WCTOYHUKOB
BbI/Ie/ISITb UH(OPMALMI0, KOTOpas $BJSeTCS MPOTUBOPEUMBOM WU

MOJKeT OBITh He[JOCTOBEPHOH

1.17

WCTI0/Tb30BaTh npu BBITIO/THEHUU yueOHBIX 3aZlaHuM
Hay4HOIIOMYJ/IIDHYIO ~ JIMTeparypy  (PU3UYeCKOro  COZepKaHus,
CrpaBOYHble MaTepuasbl, peCcypcbl ceTHM VIHTepHeT, BrajeThb
npuéMamMH KOHCIIeKTUPOBaHUsI TeKCTa, peoOpa3oBaHusi MHPOpPMaLUu

13 O/IHOM 3HAKOBOW CHCTEMBI B PYTYIO

1.18

co3/iaBaTh COOCTBeHHbIe KpaTKHe MMUChMEHHbIe U YCTHBIE COOOIeHuUs
Ha OCHOBe 2 — 3 HCTOYHUKOB HHGpoOpMalud (QU3NUECKOro
cofiep>KaHusi, B TOM YMC/e MyOJUYHO /lefiaTh KpaTKue COOOIeHUs O
pe3ysibTaTaXx TMPOEKTOB WIM Y4eOHbIX MCCIe[OBaHUN, TPH 3TOM
rpaMOTHO MCIOJIb30BaTh M3yYEHHBbIM MOHSATUMHBIA amnmapar Kypca

(bu3MKY, CONPOBOXK/IaTh BBICTYIIEHUE NTpe3eHTaluei

1.19

TIPY BBITTOJTHEHWH yueOHBIX TPOEKTOB U MCC/IeA0BaHUI PACIIPesensTh
00513aHHOCTH B TPYIITNie B COOTBETCTBUM C IOCTaBAeHHbIMU 3aflauaMi,
C/IeZIUTh 32 BBINOJIHEHWEM I/laHa [eMCTBUM, aJleKBaTHO OL|eHUBATh
COOCTBEHHBI BK/Q[, B [eATeJILHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aMMO/Ie1CTBYE, YUUTHIBast MHeHHe

OKDPY’KaroLnx

8 KV/IACC

Kopg
NpoBepsieMoro
pe3yJibTara

ITpoBepsiemMble NIpefMeTHbIE pPe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOTI'0 0011iero 00pa3oBaHusi

1.1

HCII0/Ib30BATh ITOHATHUA




1.2

pa3/inuyaThb SABJ/JIEHHA II0 OIMMCAHHUIO HMX XdPAKTE€PHBIX CBOMCTB U Ha

OCHOBe OIIbITOB, IeMOHCTPHPYIOIIUX JJaHHOe (U3NUecKoe sIBJIeHHe

1.3

pacrio3HaBaTh TMpOsIBJIeHWe W3YYeHHBIX (PM3UYEeCKUX SIBJIEHUH B
OKpy>KaloIlleM MHpe, B TOM 4McC/ie (U3nuYecKue SIBJIeHUs] B TIPUPO/Je,
IIPY 3TOM TI€PeBO/IUTH MPAKTUYECKYI0 3a/jauy B yueOHYIO, BBIZESITh

CylljeCTBeHHbIe CBOMCTBA (TIpU3HAKKN) (PU3NUECKUX SBIEHUM

1.4

OMHUChIBaTh HW3y4YeHHble CBOMCTBA Tel M (pU3UUeCKHe SBJIeHUS,
WCIo/b3ysl  (u3nueckre BeJWYMHbI, TIPU OIMUCAHUM TPaBUJIBHO
TPaKTOBaTb  (M3WYECKUd  CMBICA ~ UCTOMb3yeMbIX  BeJMUMH,
0003HaueHUst ¥ eJUHULIbI (HHU3NUeCKUX BeTMUWH, HAXOAUTb (POPMYJIbI,
CBsI3bIBAIOL[ME JAHHYI0 (U3WUYECKYH0 BeIUUMHYy C JApyTUMHU
BeJIMUMHaMH{, CTPOUTb Tpa(UKM  M3yUeHHBbIX  3aBUCHMOCTEU

¢bur3nuecKrx BeJIMUUH

1.5

XapaKTepu3oBaTb CBOMCTBA Tes, (pHM3MUecKUe sIBJIEHUS U TPOLeCChI,
WCIIOJ/Ib3ySl M3yYeHHble 3aKOHbl, MpPHM 5TOM JaBaTb CJOBECHYO
(GopMyMpOBKY 3aKOHa M 3alllCblBaTb ero MareMaTHuecKoe

BbIDd>K€HHE

1.6

00BSICHATL (hU3MUECKHe TIPOIIeCChl U CBOMCTBA TeJl, B TOM UHC/Ie U B
KOHTEKCTe CHUTyalldd TMpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIB/IATH TIPUUUHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTH 00bsCHEHME u3 1
— 2 JIOTUYEeCKUX IIaroB C MoMolpi0 1 — 2 HU3yueHHBIX CBOMCTBA

(bu3nUecKUx sB/IeHUN, GU3NUECKHX 3aKOHA U/IU 3aKOHOMEPHOCTU

1.7

pelliaTh pacyéTHble 3a/jauv B 2 — 3 [eHCTBUS, UCIIO/b3Ysl 3aKOHBI U
(opMyibl, cBsI3bIBaroLMe (pM3UUeCKre BeJMUMHBI: HA OCHOBe aHamu3a
yCJIOBUSI 33/lauM 3aMMChIBaTh KPAaTKOEe YCIOBHE, BLISIB/ISITh HEJOCTAaTOK
JAHHBIX [ DeIIeHWs 3aJaud, BbIOMpaTh 3aKOHBI W (HOPMYIIbI,
HeoOXo/iMbIe [l €€ pellleHus], TIPOBOJUTh PacuéThl U CPaBHUBATh
MoJyyeHHOe 3HaueHUe (U3UUYEeCKOl BeJMUMHbl C M3BECTHBIMU

JAaHHbIMUA

1.8

pacrio3HaBatb TpoO/eMbl, KOTOpble MO>KHO DeIIUTb TIPA TIOMOLIH
(bur3MUeCKUX MEeTOZOB, UCIIO0/Ib3Ys OMKUCAHKe UCC/IeJOBaHUS], BbIe/IATh
TpoBepsieMoe TpeJIo/oXKeHne, OLleHWBaThb TIPaBU/IBLHOCThL TOpPsIKa

MIpOBe/IeHUs UCC/Ie[IOBaHus, ie/laTh BbIBO/bI

1.9

MpOBOJWTL OIIBITBI T10 H&6J’II-O,Z[€HI/IIO ClJI/IBI/I‘—IECKI/IX SIBIEHUN W

(u3MyecKUx  CBOWCTB Ten:  (OpMy/aMpoBaTh  MpOBepsieMble




MpeariojIoKeHus, CO6I/IpaTb YCTaHOBKY nus3 Mnpeai0>KeHHOro

000py/10BaHusI, OMKCHIBATL X0/ OIbITa ¥ OPMY/IMPOBATh BHIBO/bI

1.10

BBITIOJIHATE TIpAAMble HM3MEPEHHA C HCII0/Ib30BAHUWEM dHa/IOrOBBIX
HpI/IGOpOB N NaTUUKOB (1)I/I3I/I‘JECKI/IX B€/IMUMH, CPABHUBATL pPE€3Yy/IbTdThI

M3MepeHu C yuéToM 3a/laHHOM abCOJTIOTHOM MOTPEeITHOCTH

1.11

MPOBOJUTbL  MCC/Ie[lOBaHWE  3aBUCUMOCTA  OAHOW  (pu3MuecKou
BeJIMUMHBI OT JPYyrol C WCIO0J/Ib30BAaHWEM TIPSMbIX W3MepPeHHUH:
IUIaHUPOBaTh HCC/IeloBaHUe, COOMpaTh YCTAHOBKY U BBINOJHSTH
V3MepeHusi, Cciefys  TpeJJIOKeHHOMY  I7laHy, (DUKCHPOBaThb
pe3yJbTaThl TOyUeHHOW 3aBUCHMOCTU B BUJe Tabiul U rpadHkKos,

AeJ/1aTb BBIBOALI ITO pe3y/ibTaTaM UCC/1eJ0BAHNA

1.12

MpOBOJWTDH KOCBEHHbIe HU3MepeHus Cl)I/I3I/IIIECKI/IX Be/IMYHH:
IMJIaHUPOBATh U3MEPEHMNH, CO6I/IpaTb SKCIIepUMEHTA/IbHYIO0 YCTAdHOBKY,
caienysa Hpe,E[]'IO)KEHHOI\/lI WHCTPYKLIMHM, W BBIUHUC/IATE 3HaUeHHE

Be/IMYHHBI

1.13

COGJ’IIO,I[aTb MMpaBW/la TE€XHUKH 0e3011acHOCTH pr pa60Te C

nabopaTtopHbIM 000py/J0BaHHEM

1.14

XapaKTepu30BaTh TIPUHIUIMBI [I€HMCTBUS W3yUeHHBIX TIPUOOPOB U
TeXHUUECKHUX YCTPOWCTB C OMOPOM HAa WX OIHCaHUSs, HWCIOJIb3Ys
3HaHUA O CBOWMCTBAX (U3WUECKHUX SBJAEHUA W HeobXoguMble

¢bu3nyeckre 3aKOHOMEPHOCTH

1.15

PacCrio3HaBaThb IIPOCTHIE TEXHUYECKHUE YCTpOﬁCTBa U HU3MEPUTEJIbHbIE
HDI/I60])I:>I Mo CXeMaM U CXeMdTHYHBIM DUCYHKdM, COCTABJIATH CXE€MBbI
3JIEKTPUUECKHX HEHEﬁ C TIIoCjeoBaTe/IbHbIM MW T1dpaJ/ljieJIbHbIM
coearHEeHHEM 3/IEMEHTOB, pa3/indas YC/I0BHEIE 0003HaueHUs

3J/IEMEHTOB 3JIEKTPUUECKHX I.[EHEI';I

1.16

NPUBO/IUTL  MPUMEpPLI  (HAXOAWUTh WMHGPOPMALMIO O TMpPUMepax)
MPaKTHUUEeCKOTO MCIO/b30BaHUsl (PU3NUeCKUX 3HaHWN B TTOBCEAHEBHOMN
JKU3HU i1 obecriedeHrsi 0e30MacHOCTA TP OOpaijeHur ¢
npubopamMu ¥ TeXHUUECKUMH YCTPOWCTBAMH, COXPAaHEHUsT 3/J0POBbS U

co0JTr0IeHNst HOPM KOJIOTHUYeCKOT0 TI0Be/IeHHsT B OKpYyKatollelt cpejie

1.17

OCYILL[eCTB/ISATh NTOUCK UH(OPMaLK (PU3UYEeCKOTo Cofiep)KaHusl B CeTU
VHTepHeT, Ha OCHOBe HMEIOLMXCS 3HAHUW M IyTéM CpaBHEHUS
[IOTIOJIHUTE/IbHBIX MCTOYHUKOB BbIIeIATh WH(OPMaLMI0, KOTOpas

SIBJISIETCSI IPOTUBOPEUNBOM W/ MOYKeT ObITh HeZJOCTOBEPHOI




1.18

HCI0J/Ib30BaTb TIpKM  BBINNO/JIHEHUH y‘-IEGHbIX 3a,an1/1171 Hay4HO-

MOMYJ/ISIPHYIO JIUTepaTypy (PU3MUeCcKoro Cofep>KaHusl, CIpaBOYHbIE
MaTepuasbl, pecypcbl ceTH VIHTepHeT; BnazZeTb IpUéMaMu
KOHCITEKTHPOBaHUs TeKCTa, ripeobpa3oBaHusi WHGOPMALIMK U3 OJHOU

3HAKOBOM CUCTeMBI B IPYTYIO

1.19

C037aBaTh COOCTBEHHBIE MMMCbMEHHbIE U KpaTKKe YCTHBIE COOOILeHws,
06006111as8 MH(pOpPMALMIO U3 HECKOTbKUX HCTOYHHUKOB (DHU3MUeCKOro
COZiep)KaHUsl, B TOM 4YHC/e MyOIMYHO TIPe/CTaB/SATbh Pe3y/bTaThl
NIPOEKTHOM WM MCC/e[0BaTebCKON [eaTe/IbHOCTH, IIPU 3TOM
rPaMOTHO MCIIO/Ib30BaTh HW3YUEHHbIM TOHATHUMHBIM anmapar Kypca

(1)I/IBI/IKI/I, COMPOBOXA4Thb BBICTYII/IEHUE Hpe3EHTaL[HEﬁ

1.20

MIPY BBITIOJIHEHUU YueOHBIX MPOEKTOB U UCC/Ie0BaHUN (hHU3NUYeCKUX
TIPOLIECCOB pacIipefiesisiTb 00513aHHOCTH B TPYIIIIe B COOTBETCTBUM C

[NIOCTaB/IEHHBIMM  3d[lda4dMH, C/I€JUTb 34 BbIIIOJIHEHHMEM I1JIdHd

JIeCTBUM U KOPpPeKTUpOBaTb  €ro, ajeKBaTHO  Ol[eHHBAaTh

COOCTBEHHBIH BK/I4a4 B  [OeATe€/JIbHOCTb TPYIIbI, BbICTPAWBATH

KOMMYHHKATHBHOE B3aHMO,Z[efI€TBPIe, TMMpOABJIAA IF'OTOBHOCTb

paspeliaTh KOHQJIUKTbI

9 KJ/IACC

Kop
npoBepsieMoro
pe3yjbTarTa

ITpoBepsiemMble NIpeMeTHbIE pPe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOT'0 0011iero 00pa3oBaHusi

1.1

HCI10J/Ib30BaTh U3yU€HHBIE TTOHATUSA

1.2

pa3/inuyaThb sABJ/IEHHA T10 OIMMCAHHUIO HMX XdPAKTEPHBIX CBOMCTB U Ha

OCHOBe OIbITOB, IEMOHCTPUPYIOIIUX JJaHHOe (U3UUecKoe siB/ieHHe

1.3

pacro3HaBaTh TMpOsIBJieHWe W3YYeHHBIX (U3UYeCKUX SIBJIeHUH B
OKpYy>KaloIlleM MHpe, B TOM 4Mc/ie (U3ndeckue sIBJIeHUs] B TIPUPO/Jie,
IIPY 3TOM TIePeBOJUTH MPAKTUUECKYI0 3a/jauy B yueOHYIO, BBIZESITh

CylecTBeHHbIe CBOMCTBA (MpU3HaKK) (pU3NUecKuX siBJIeHUH

1.4

OIMUCBbIBATh H3yYE€HHbIE CBOMCTBA Te/l U Q)HBHHECKI/IE ABJ/I€HUA,
HCII0J/Ib3yA d)I/I3I/II—IECKI/Ie Be€/IMYMHBI, IIPU OINKWCAHKWKW IIPABUJIBHO

TPAKTOBATH (1)H3I/IquKI/Iﬁ CMBICJI HCII0J/Ib3yEeMBIX BeJIM4YKH,

0003HaueHUst ¥ eIMHULIBI (DU3UUeCKUX BeJTMUWH, HAXOAUTb OPMYJIbI,




CBSI3bIBAKOLL[ME JlaHHYI0 (U3UYeCKyl0 BeIMUMHY C JIDYTUMHU
Be/IMUMHAMH, CTPOMTh TpadMKH  U3YUYEHHBIX  3aBUCUMOCTEH

Q)HBH‘JECKI/IX BeJ/IM4YKH

1.5

XdPaKTe€pPU30BATh CBOMCTBa TeJI, @HBHHGCKI/IE sBJIEHHWA W TMPOLEeCCHI,
HCII0/Ib3ydd HM3Y4Y€HHbIE€ 3aKOHbI, IIpH 3TOM [JaBadaTb CJ/JIOBECHYIO
d)OpMYJ'II/IpOBKy 3dKOHA MW  34dIIMChIBATHL €ro MdaremMaTudyeckoe

BbIp@KEHUE

1.6

00BbsACHATH (hM3MUECKHe TIPOLIeCCH U CBOWCTBA TeJl, B TOM UKC/Ie U B
KOHTEKCTe CUTyalldd TpPaKkTUKO-OPUEeHTUPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIE/|CTBEHHbIE CBSI3U, CTPOUTH 00BSICHEHNE U3 2
— 3 JIOTMYeCKUX LIaroB C MOMOLIBK 2 — 3 M3yYeHHBIX CBOWCTBA

(bu3nYecKux siBeHUH, (rU3UUeCcKUX 3aKOHa WU 3aKOHOMEPHOCTH

1.7

pelllaTb pacuéTHble 3a/laud (OmMMparollyecss Ha CUCTeMy u3 2 — 3
ypaBHeHUI), WCTONb3ys 3aKOHbI W  (OPMyJIbI, CBSI3bIBAOIHE
¢usnyeckve BeMMUMHBI: Ha OCHOBe aHajlv3a YCJIOBUs 3a/auu
3aMuChIBaTh KpPaTKOe YC/IOBHE, BBISB/IATh HEJOCTAIOIIMe WM
M30bITOUHBIE /IaHHbIe, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBbIe
JUIsl pellleHusi, TIPOBOJUTb PacyéTbl W OLIEHWBAaTh pPeajMCTUUHOCTh

TOJTyYeHHOT0 3HaueHus1 ()3MYeCKOi BeJTMUMHbI

1.8

pacrio3HaBaTh TPOOJiEMbl, KOTOPble MOXKHO pEIIMTb TPU TIOMOLIA
(U3MUeCKX MeTOZ0B, UCIO/b3Ysl OMUCAHWe UCC/Ie/IOBaHUs, BbIE/IATH
NpoBepsieMoe  TPeATIoJIoKeHHe, OLleHUBaTh IPaBWIBHOCTb TOpSsiiKa
MpOBeJIeHUsT  UCCJIe/IOBaHUsl, JleflaTb BbIBO/bI, MHTEpPIPeTHPOBATh

pe3y/bTaThl HabMIOIeHUH 1 OTILITOB

1.9

MPOBO/IUTh OMBITHI TI0 HaOMOJeHNI0 (U3UUECKUX SIBI€HUH WU
¢u3MUeCKUX CBOWCTB TeJI: CAMOCTOSITEJTbHO COOMpaTh YCTAaHOBKY W3
n30bITOUHOTO Habopa 000pyZOBaHMs, OMMCHIBATHL XOJ OMbITA U €ro

pe3y/ibTaThl, HOPMYJ/IMPOBATH BHIBO/IbI

1.10

MPOBOIUTE TIPU  HEOOXOAWMOCTH CEepUI0 TPSMBIX W3MEepeHHH,
onpejiensisi CpeJHee 3HaueHWe H3MepsieMol BenuMuMHbl ((PoKycHoe
pacctosiHie coOuparoleil rH3bI), 000CHOBBIBaTH BBHIOOP Criocoba

r3MepeHusi (M3MepUTebHOTOo rpubopa)

1.11

MMpOBOAWUTL HCC/IeJOBaHHE 3aBUCUMOCTeN (1)1/13I/I‘-IECKI/IX Be&/IMUHMH C
HCII0/Ib30BAHHWEM TIPAMBIX I/IBMEPEHI/Iﬁi IJIAHUPOBATh HCC/IeI0BaHue,

CaMOCTOSITEJILHO COOMpATh YCTAaHOBKY, (DUKCHPOBATh Ppe3y/IbTaThl




HOﬂyquHOﬁ 3dBUCHMMOCTH (1)I/IBH‘JECKI/IX BeJIMUMH B BHE Ta6J'II/IL[I/I

rpadMKOB, Jies1aTh BBIBO/bI IO pe3y/bTaTaM HUCC/Ie[l0BaHUs

1.12

NPOBOJUTb ~ KOCBEHHble  H3MepeHHsi  (U3MUeCKUX  BeJUUUH:
TJIaHUPOBaTh U3MepeHUs], COOUpaTh SKCIIePUMEHTA/bHYI0 YCTaHOBKY
Y BBINOJHATb UW3MepeHus, CJeflyss TpeJJ/IO’KeHHONM WHCTPYKLMY,
BBIUMC/IATh 3HaueHWe BeIWMUMHbI W aHaIUu3upOBaTh I10JyuyeHHbIe

pe3y/bTaThl C YUETOM 3a/JaHHOM TOTPEITHOCTHA U3MepeHU

1.13

cobmofaTh TIpaBW/Ia TeXHUKH 0Oe3omacHoCTH mipu  pabote C

nabopaTopHbIM 000py/J0BaHHEM

1.14

pa3/MuaTh OCHOBHbIe TIPU3HAKK M3yUEHHBIX (H3UUECKUX MOJesiei:
MaTepHasibHasi TOUKa, abCOTFOTHO TBEDP/[0€ Tes0, TOUeUHbId NCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IIaHeTapHas MOJe/Ib aTOMa, HyK/IOHHas

MOJeJ/Ib aTOMHOI'O A4pa

1.15

XapaKTepu30BaTh TIPUHIMIBI JIeMCTBUS M3yueHHbIX TIPUOOPOB U
TeXHUUYECKHUX YCTPOMCTB C OMOPOM HAa MX OINHCaHUs, HCIO0JIb3Yys
3HaHUSI O CBOWCTBaX (U3MUECKUX sIBJIeHMA U HeobXoJuMble

¢ur3nuecKrie 3aKOHOMEPHOCTU

1.16

WCIO/Ib30BaTh CXeMbl U CXeMaTUuHble DPUCYHKA HW3yUYeHHBIX
TeXHUYeCKUX YCTPOMCTB, HU3MepUTEeJIbHBIX npubopoB u
TEXHOJIOTUUECKUX TPOLeCCOB TIPU PpelIeHUH yueOHO-TIPaKTHYeCKUX
3ajJjau, ONTUYECKHE CXEMBI /ISl TTIOCTPOeHUs N300payKeHUH B TJIOCKOM

3epKasie ¥ cobuparoliei TMH3e

1.17

MPUBOAUTL TIpUMepbl  (HaXOJuUThb HHMOpPMALMI0 O TpHUMepax)
MPAKTUUeCKOT0 UCTOJ/Ib30BaHUsI (M3NUECKUX 3HAHUM B MOBCeJHEBHOU
KU3HU i obecrieyeHusi 6e30macHOCTA TIpyU  obOpallleHun ¢
npuOOpaMU ¥ TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/J0POBbS U

CO6JII-O,I[€HI/IH HOPM 3KO0JIOTU4YeCKOrI'0 rnoBeieHuA B OKPY)KEII-OLLIGI\/JI cpege

1.18

OCYILIeCTBJISITh MOMCK UH(OPMaLUK (pU3UUeCKOro CO/lep>KaHusl B CeTH
WNHTepHeT, camocTosiTe/IbHO (OPMYJ/IMPYsl TOMCKOBBIM  3arpoc,
HaxO[UTb IyTH  OMpeJe/leHuss  JIOCTOBEPHOCTH  II0JIyUYeHHOU
vH(bOpMallMM Ha OCHOBE WMEIOIIMXCS 3HAHUW U JIOMOJTHUTE/bHBIX

HCTOYHHUKOB

1.19

WCTOMb30BaTh TP BBITIOJIHEHWM  yUeOHbIX 3aJjaHuii  Hay4HO-
MOMYJ/ISIPHYIO JIUTEPaTypy (PU3MUeCcKOro COo/ep>KaHus, CIpaBOYHbIe

MaTepuasbl, pecypchl cetd VIHTepHeT; BajeTb  NpUEMaMH




KOHCITeKTHPOBaHUs TeKCTa, ripeobpa3oBaHusi MHPOPMALIMK U3 OJHOU

3HaKOBOM CHCTeMbI B IPYT'YIO

1.20

co3/aBaTh COOCTBEHHbIE THMCHMEHHbIE W YCTHble COOOIeHHWs Ha
OocHOBe WHGOpPMAI[UM U3 HECKOJbKUX WMCTOYHUKOB (PU3MUeCcKoro
cofiep>KaHusi, MyO/MYHO TIPe/ICTaB/IATh Pe3y/IbTaThl TIPOEKTHOM WU
WCC/Ie/JOBaTe/IbCKON  eITeTIbHOCTA, TIPU  3TOM  T'PAMOTHO
WCII0/Tb30BaTh U3yUeHHbIN TTOHSATUHHBIN aTlfiapaT U3y4yaemMoro paszesa
GU3MKU ¥ COMpPOBOXK/aTh BBLICTYIIEHUe TIpe3eHTalell C yuéToMm

ocobeHHOCTeN ayJUTOPUN CBEPCTHUKOB

1.21

IIPY BBITIOJIHEHWU yUeOHBIX MPOEKTOB M MCC/IeloBaHUM (hr3nUecKux
TMIPOLIECCOB pacIipeiesisiTb 00513aHHOCTH B TPYIIIie B COOTBETCTBUM C
MOCTaB/IeHHbIMUA ~ 33/lauaMy, C/JeJUTb 3a BBINIOJHEHWEM IlIaHa
JIeWCTBUM U KOPPEKTWpPOBaTb  €ro, aJeKBaTHO  OL[€HMBAaTh
COOCTBEHHBI BK/Q[, B [eATeJLHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHUKaTUBHOe  B3alMOJIe[iCTBHe,  TpOSABJSAS  [OTOBHOCTb

paspeliaTh KOHQJIUKTbI




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

7 KVIIACC

Kop
pa3pena

Kop

3/IeMeHTa

HpOBEpHEMBIe 3/IEMEHTBI CO/iepP)KXaHUA

®U3UKA U EE POJIb B IO3HAHWU OKPY>XAIOIIIETO MUPA

1.1

®usrka — Hayka O Ipupofe. SABjneHus NPUPOABL.
dusuyeckue gBJIeHUSA: MeXaHUUYeCKue, TeIUIOBbIe,

3JIEKTpUYeCKre, MarHUTHbIE€, CBETOBLIE, 3BYKOBLIE

1.2

dusnueckue BeaUuuHbL.  V3MepeHue — (pU3MUECKHX
BeMuuH.  ®Pusuueckve  nipubopel.  [lorperHocTh

r3MepeHuil. MexxayHapo/Hasi cicTeMa e/IMHHL]

1.3

EcTecTBeHHOHAyUHBI MeTO/i TIO3HaHWS: HabsrofieHue,
MOCTaHOBKA HAy4YHOTO BOIPOCA, BbIJIBU)KEHUE TUIIOTe3,
9KCTIEDUMEHT 110 TIPOBepKe TUIIoTe3, OObsICHEeHHe

Hab/F0JaeMOT0 SIBJIEHUS

1.4

Onucanue pu3nuecKux siBJIeHUH C MOMOLLBIO0 MoJieiei

1.5

[TpakTrueckue paboTHI:

###Par###l13MepeHre pacCTOSHUM.
###Par##l3MepeHe 00bEMa >KUIKOCTH W TBEPOTO
Tesa.

###Par###0npeeneHre pasMepoB MasbIX TeJl.
#H#Par###lIsMepenre  TeMmmepaTrypbl IIpA  [IOMOLLU

JKM/IKOCTHOTO TepMOMeTpa U JlaTuiKa TeMrepaTypbl

ITEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHNN BEIECTBA

2.1

###Par###CTpoeHue BelljeCTBa: aTOMbI U MOJIEKYJIbI, UX
pasMmepbl.  OmbITEl,  [JOKasblBarwolllie  JAUCKPETHOe

CTpO€HME BelleCTBad

2.2

###Par###[IBrykenne  dactul,  BewlectBa.  CBsasb
CKOPOCTM  [IBW)KEHHsI 4aCTML] C  TemrepaTypoOu.

BpoyHoBckoe gBrkenue, auddysus

2.3

B3aHMOAEﬁCTBHe HaCTHUL BeleCTBa: IIpUTSXKeHUE U




OTTa/IKMBaHHE

###Par### ArperaTHble COCTOSIHUS Bell[eCTBa: CTPOEHHE

rasoB, KUJKOCTeN U TBEPAbIX (KPUCTA/TMYECKHX) Tel.

2.4 B3auMocBsA3b MeXy CBOWCTBaMH BeILleCTB B PasHbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJIEKY/ISIPHBIM
CTpPOeHHEeM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUHN BOZIbI
[pakTryeckue pabOThI:
###Par###0LeHKa JuameTpa aToMa METOJOM pSZioB (C
rcrosib30BaHrueM doTorpaduii).

2.6 #H#HPar###ONbITEI 1O HAOJIOJEHHUI0  TErIoBOIO

pacLlpeHus Ta3oB.
###Par##H##OMBITEL 110  0OHAPYKEHWIO JeNCTBUSL  CHIT

MOJIEKYJIIPHOTO MPUTSDKEHHUS

JBVDKEHUE U B3AMO/JENCTBUE TEJ

31 MexaHuueckoe JIBUKeHUe. PaBHOMepHOE 51
' HepaBHOMEPHOEe JIBIKEeHHe
#H##Par###CKOpOCTb. CpenHsis CKOpOCTb rpu
3.2 HEepaBHOMEPHOM [BWKEHUU. PacuéT nmyTtu U BpeMeHU
JIBIDKeHUsI
fBneHve vHepuMU. 3aKOH WHepUWd. B3anmopgerictBue
3.3 Tesl KaK IPUYMHA U3MeHeHUs] CKOPOCTU [BWKeHUs TeJl.
Macca Kak Mepa UHepTHOCTH TeJla
3.4 ###Par###lnotHOCTL BeljecTBa. CBSI3b IUIOTHOCTH C
' KOJINUeCTBOM MOJIEKY/T B eJuHMLIe 00BEMa BeljecTBa
3.5 Cusla KaK XapakTepuCTUKa B3auMO/IeUCTBUS Tell
36 Cua ynpyroctd U 3akoH I'yka. M3MmepeHue cuibl C
' TIOMOLLIBIO IMHAMOMeTpa
3.7 #H##Par###sBIenre TarorteHus U cuaa Tsokectu. Cuiia
' TSDKeCTH Ha [pyrux IaHerax. Bec Tena. HeBecomocTs
3.8 Cuna tpeHus. TpeHue CKONMbXeHUS U TpeHUe IIOKOS.
' TpeHue B IpUpPOZie U TEXHUKe
3.9 ###Par####CnoxXeHre CW/, HalpaB/eHHBIX IO OJHOU

NpsiMoii. PaBHOZIeMCTBYOII[Asi CHJT




3.10

[pakTrueckue paboThI:

OmnpefienieHre  CKOPOCTW  PaBHOMEPHOIO  JIBU)KEHUS
(wapvka B OKUJKOCTH, MOJeNWd  37eKTPUUecKoro
aBTOMOOMI W Tak fanee). OrmpefeneHue cpejgHei
CKODOCTH CKOJb)KeHusi Opycka WIM IIapuka IIo
HaK/JIOHHOM  IUIOCKOCTU. OrmpefiesieHMe  IJIOTHOCTH
TBEPJOro Tesa. OnbIThI, JleMOHCTpUpYIOLLe
3aBUCUMOCTb pacTsbKeHus (Aedopmaiiuu) MpYy>KHUHBI OT
MPWIOKEHHOW  cujbl.  OMBITHL,  J€MOHCTPUPYHOLIHe
3aBHCUMOCTb CHJ/Ibl TPEHUS CKOJIbKEHMsI OT Beca TeJja U

XapakKTepa COTPHUKACAIOIINXCs TOBEPXHOCTeH

3.11

dusnueckue siB/ieHUs B TIPUPO/ie: TIPUMephI IBWKEHHUs C
Pa3/IMUHBIMUA CKOPOCTSIMU B >KMBOW Y HE>XUBOM MPUPO/E,

JIeVICTBYE CUJIbI TPEHUS B TIPUPO/IE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ AWUHaMOMETP, MMOAIIMUITHUKN

JABJIEHUE TBEPIBIX TEJI, )KUIKOCTEM 1 TA30B

4.1

Haenenvie TBépHoro Tema. CrocoObl yMeHbLIEHUS U

YBe/IMUEHUA OdBJ/IEHUA

4.2

,[[aBJ'IeHI/Ie rasa. 3aBUCHMOCTb [AdBJ/IeHHs I'da3ad OT OG’béMa,

TeMIiepaTypbl

4.3

[Tepesaua faByieHUs1 TBEPABIMU Te/laMU, XXUJKOCTSIMU U

raszamMu. 3akoH Ilackanga. [THeBMaTHuecKre MalllvHb]

4.4

3aBUCUMOCTh  /IaBJIeHUSI JKUAKOCTH OT  TyOWHBI
T'uapocTaTueckuil apagokc. CooOIaroipecs CoCyapl.

FI/I'E[paBJ'II/ILIeCKI/Ie MeXdHHU3MbI

4.5

ATtmocdepa 3emsu U atMocepHoe AaByieHue. [IpUurHbI
CYI[eCTBOBAaHUS BO3AYIIHONW 0007M0uKy 3emsid. OTIbIT
Toppuuesniv. 3aBUCUMOCTb aTMOC(HEPHOTO /IaB/IeHUST OT

BBICOTBI HaJl YPOBHEM MOpA

4.6

V3mepenne armocdepHoro gaBjeHus. [IpuOopel s

V3MepeHusl aTMOC(epHOro /iaB/eHust

4.7

[elicTBUe >XUOKOCTM W rasa Ha IOTPY)KEHHOe B HUX
Tesi0. BeITankuBawoiasi (apxumezoBa) Cuaa. 3aKoH

Apxumena




4.8

[1naBanue Ten. Bo3gyxoruiaBaHue

4.9

[TpakTHueckue paboThI:

WccnenoBaHve 3aBUCUMOCTM Beca Tela B BOfe OT
00béMa TOTPY)KEHHOM B JKUAKOCTb YacTU TeJa.
OrnpeziesieHrie BbITA/JIKMBAKOILeN CUbL, 1eWCTBYHOIEN Ha
Teno, TMOrpy)kéHHOe B JKUJKOCTb.  [IpoBepka
He3aBHCHMOCTH BBITA/IKMBAIOLLleld CUJbI, [1eMCTBYIOIIeN
Ha Tel0 B JKAJKOCTH, OT Maccbl Tena. OMbITHI,
JIeMOHCTPUPYIOLIME  3aBUCHMMOCTb  BBbITaJKUBAIOLEM
CHJIBbI, IEWCTBYIOIEM Ha Te0 B >KUJKOCTH, OT 00BEMa
MOTPY>KEHHOU B >KUJKOCTb YaCTU Tejla U OT TIJIOTHOCTHU
xugkoctd.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPyMpOBaHve  JIOAKM W  OmpejesneHre  eé

CPy30I0AbEMHOCTHU

4.10

dusnyecknue  sAB/eHUSI B TPUPOJE:  BIWsHUE
aTMoc(epHOro /laB/ieHUs Ha YKUBOUW OpraHu3M, TylaBaHue

pbIO

4.11

TexHUyeckre yCTpoMcTBa: cooOIaroIuecs COCyApbl,
YCTPOMCTBO BOJOIPOBOJA, THUJPaBIMYECKUNA TIpecc,
MaHoMeTp, OapomeTp, BbICOTOMeEp, TOPILHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIHOCTDb, DOHEPT'MIA1

5.1 Mexanuueckasi pabora

5.2 MexaHuyeckas MOLJHOCTb

3 [TpocTble MeXaHW3MbI: pbluar, OJIOK, HaKJIOHHas

' TJIOCKOCTb. [IpaBuio paBHOBecHs ppluara

5.4 [TprMeHeHHe TIpaBU/la paBHOBECHS pbluara K 6/10Ky
«30/10TOe  TIpaBUIO»  MeXaHUKU.  Ko3dduimeHt

5.5 T10J1e3HOT0 JleNiCTBUSA MeXaHU3MOB. IIpoctbie
MeXaHU3Mbl B ObITY U TEXHUKE

5.6 [ToTeHIManbHasi SHEPTUH Tefa, MOAHSATOr0 Haf, 3eMJIén

5.7 KuneTtnueckas sHeprus

c g [TonHasg MexaHUuecKas 3Heprus. 3aKOH W3MeHeHUs U

COXpPdaHEHUA MeXaHUUeCKOM SHepruu




5.9

ITpakTHueckue paboThL:

###Par###Onipeesienie  pabOThl CU/IBI  TPEHUS TIPU
PaBHOMEDHOM [IBW)KEHHWM Tejla [0 TOPU30HTaJbHOU
NoBepxXHOCTU. lcciefoBaHWe yC/IOBUM — paBHOBeCHS
pbruara. Vsmepenne KIIJI HakJIOHHOW IJIOCKOCTH.

M3yyeHure 3aKOHa COXpaHeHHsI MeXaHUUEeCKOM SHepPryun

5.10

dusnyeckue SsBJEHWS B TPUPOJE: pblyark B Tese

yejioBeKa

5.11

TexHuyeckre yCTpPOWCTBA: pblyar, TMOABWXHBIA U
HeTIOZBW)KHBIA OJI0OKU, HAKJIOHHAsi TUIOCKOCTh, TIPOCTHIE

MeXaHU3MbI B ObITY

8 KV/IACC

Kop
pa3jeina

Kop
j/IeMeHTa

IIpoBepsieMble 3/IeMeHTHI CO/iep)KaHHsA

TEIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TIOJIOXKEHUSI  MOJT eKyHHpHO-KHHETHHECKOﬁ
Teopru CTpOeHHdA BelecCTBad. Macca wu pa3Mephbl
MO/JIEKYJI. OnLbIThI , noATBeEp XK Aaroe OCHOBHEI€e

I10JI0’KeHUA MOJ'I@KyanHOKHHETH‘-IGCKOfI TeOpHUuun

6.2

Mopemu  TBEpAOro, JKMJKOTO M Ta3000pa3sHOTo
cocTosiHMM BelljecTBa. Kpucranimueckue U amopgHbie

Te/1a

6.3

OObsicCHeHHEe CBOMCTB ra3oB, >KUJKOCTEH W TBEPABIX Tesl
Ha OCHOBe TIOJIO)KEHWH MOJIEKYISIPHOKUHETUYeCKOU

TeOpUUn

6.4

CMaunBaHue U KallWJIJIIDHbIE ABJIE€HUA

6.5

TersioBoe paciiMpeHue U CKaThe

6.6

Temmneparypa. CBsi3b Temmeparypbl €O CKOPOCTBIO

TEIJIOBOI'O ABMXXE€HUA UdCTHUL]

6.7

BHyTtpenHsist sHeprusi. CriocoObl W3MeHeHUs BHyTpeHHel

SHEPTUU: Terionepesiaya v CoBepilieHre PabOoThI




BI/IAI:I Tervioriepeaadyun: TerIOIIpOBOAHOCTb, KOHBEKILIWA,

6.8
U3JlyyeHue
KomuuecTtBO — TerioTel.  YjenbHasg  TeIJIOEMKOCTb
6.9
Bell[eCTBa
TeryiooOMeH U TeIUIOBOe paBHOBecHe. YpaBHEHHE
6.10
TeryioBoro bamaHca
611 [InaBneHve U oTBepJeBaHKe KPUCTA/UIMUECKUX BelleCTB.
. Y nenbHas TeruioTa ruiaBieHUs
[Tapoobpa3oBanre ¥  KOHAeHcanus.  VicrapeHue.
610 Kunenue. VYgenbHasi Tersota mapooOpa3oBaHMUSL
. 3aBHCUMOCTh TeMriepaTypbl KWAIMEeHUs: 0T aTMOC(epHOro
JlaBJIeHus]
6.13 Bnaxnocts Bo3ayxa
6.14 OHeprus TOIIMBA. Y ie/ibHas TeryioTa CropaHus
[MpuHUMIBEl  paboTel  TeryioBbix  aABurarenert  KII[
6.15 TeIUIOBOro fBuraresis. TerioBble ABUraTeJd U 3alljuTa
OKpY>Katolllel cpejibl
3aKOH COXpaHeHUs U INpeBpallleHus: SHepruy B TeIJIOBbIX
6.16
ripolLieccax
[TpakTHUeckue pabOThI:
#H##Par###ONbITEI 0 00HAPY)KEHWIO JeWCTBUSL CHII
MOJIEKYJISPHOI'O TIPUTSDKEHUS.
###Par###OMNbITEI 110 BbIPALLMBAHUIO  KPUCTAJIJIOB
TOBapeHHOM COIM WU caxapa.
#HHPar###OMNBITEL  TI0  HAO/MIOIEHHI0  TEeTJIOBOTO
6.17 pacllvpeHys ra3oB, )XUAKOCTeW U TBEPJBIX TeJl.

###HPar###OripeieneHrie [aB/ieHHs Bo3Ayxa B OasioHe
LITIpULia.

H#H#H#Par###ONBITEL,  €MOHCTPUPYIOLLME  3aBUCHUMOCTh
JlaB/ieHNsl BO3ZlyXa OT ero o0ObéMa W HarpeBaHUs WU
OXJIaXK/IeHUs.

###Par### IpoBepka TUnoTesbl TUHEMHOW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKUJKOCTU B TepPMOMETPHUECKOM




TpyOKe OT TemriepaTyphl.

#i#Par#t#Habmonenve HW3MeHeHUs BHYTpeHHel
SHEPryUU Tejla B pe3y/bTaTe TeIuiornepeiaul v paboThl
BHEIHUX CHJIL.

###HPar###llccnenoBanue siBjieHUs TeriooOMeHa TpU
CMeIIMBaHWUU X0JIOAHON U Topsiueii BOABbI.
###Par###Onpeenenue KOJINUeCTBa TeIIOTHI,
TIOJTyYeHHOTO BOJIOW TIPU TeIrio0OMeHe C HarpeThiM
MeTa/UTM4eCKUM LIUIUHPOM.

##HPar###0npeieneHrie  yZe/lbHOM  TeMIOEMKOCTH
BelllecTBa.

#H##Par###lccnefoBaHue ipoLjecca ucrapeHust.
###Par###0OnpeeneHe  OTHOCUTE/LHOM  BJI&)KHOCTH
BO3/yXa.

###HPar###0OnpesiesieHre y/ie/IbHON TeIIOTHI I/1aB/IeHUs

JbIa.

6.18

dusnueckue sBAEHUs B TPUPOJie: TIOBEPXHOCTHOE
HaTsDKeHWe W KalwiIspHble sIBJIEHWS B TIPUPOJE,
KPUCTa/UTbl B TIPUPOJe, n3nydeHre CoJHIIA, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 00pa3oBaHHe POCHI, TYMaHa,

HHed, CHera.

6.19

TexHuueckyMe  yYCTPOMCTBA: KalW/UISIpbl, TMpPUMepbl
VICTI0J/Ib30BaHUSl KPUCTAJIIOB, >XUJKOCTHBIA TEPMOMETP,
JlaTUMK TemrlepaTypbl, TepMOC, CUCTeMa OTOIJIeHUs
[IOMOB, TUTPOMETpbI, TNCUXPOMETp, IapoBas TypOuHa,

JiBUrateslb BHyTPEHHEr 0 CropaHusl.

SJIEKTPMYECKUE I MAT'THUTHBIE ABJIEHNA

7.1 OnekTpusauys Tesl. [IBa pozia 3/1eKTpUYeCKUX 3apsiZioB
B3aumogeiicTBre 3apsbkeHHbIX Tel. 3akoH KysoHa

7.2 (3aBUCHMOCTB CHJIBI B3aUMOZEHCTBUS 3apsDKEHHBIX TeJsl OT
Be/IMYMHBI 3apsi/IoB U PACCTOSTHUS MEXY TeJlaMU)

73 OnekTpuyeckoe rose. HarpsokEHHOCTb 3/1eKTPUYeCKOro

nosisl. ITpyHUMI Cynepro3uiuu 5/1eKTPUUeCKUX T0JIei




(Ha KaueCTBEHHOM YpPOBHe)

Hocutenu »sneKTpUUecKWx 3apsifioB. OJjieMeHTapHBIN

7.4 snekTpuueckun 3apsz. CtpoeHue atoma. I[IpoBoHUKM U
JIA3NIEKTPUKHA
7.5 3aKOH COXpaHEeHUs 3JIEKTPUUYECKOro 3apsiia
76 ONeKTpUYeCcKur  TOK.  YCJIOBUSL  CyLeCTBOBAaHHUSA
' 3/IeKTPAUYECKOr0 TOKAa. MICTOUHMKU MTOCTOSIHHOTO TOKa
HetictBus 3/1eEKTPAYECKOT 0 TOKa (TerioBoe,
7.7 XUMUYeCcKoe, MarHuTHOe). OJIeKTPUUeCKUH TOK B
JKAJKOCTSIX M rasax
- Onektpuueckas Lernb. Cuia TOKa. OJIeKTpUYecKoe
' HarpsbkeHue
29 CormpoTuBieHue TPOBOJIHUKA. Y nenbHoe
‘ COMNPOTHUBJ/IEHVE BeleCTBa
7.10 3akoH Oma Zij1s1 yuacTKa Liernu
[TocnemoBatesnibHOE UM mapasie/ibHOe — COeUHEeHUe
7.11
MPOBO/IHUKOB
Pabota ¥ MOIIHOCTb 3JIEKTPUUECKOTO TOKa. 3aKOH
7.12
Ibxoysig — JleHua
213 OnekTpuueckue LMW W TOTPeOUTEeNN 3/eKTPUUeCKOM
. 3Hepruu B ObITy. KOpOTKOE 3aMbIKaHHe
[TocTosiHHbIE MarHuThl. B3auMozeiicTBHe TMOCTOSIHHBIX
7.14
MarHuTOB
715 MaruutHoe T1i071e. MarHuTHOe T1IO/Ie 3eM/Id U ero
' 3HaueHue [i/1s1 )KU3HU Ha 3emiie
716 OmnbIT OpcTesa. MarHuTHoOe 1oJie 3/1eKTPUUeCKOro TOKa.
. [IpuMeHeHVe 3/1eKTPOMAarHUTOB B TEXHUKE
[elicTBre MarHUTHOrO TIOJIA HAa TPOBOJHHK C TOKOM.
717 OJIeKTpoJBUraTe/lb TOCTOSSHHOIO TOKa. lcronb3oBaHue
. 3/IeKTpPOJBUTraTe/lell B TeXHUYeCKUX YCTPOMCTBaX M Ha
TpaHCIIopTe
7.18

Oneitel Dapagess.  fIBneHre  371€KTPOMarHUTHOM




nHaykauu. [Ipasuso JleHija

DJIeKTpOreHepaTop. Cr1oco0mr M0JIy4YeHusI
7.19 3/IEKTPUYECKOW  SHEepruHu. OJIeKTPOCTaHIIUM  HA

BO300HOB/ISIEMbIX UCTOYHHUKAX YHEPIHU

[TpakTHUeckue pabOThI:

OnbITEI TIO HAO/TIOZEHUIO /IeKTPU3alK Tel UHAYKLIVeH

VYl IPY COTTPUKOCHOBEHHH.

VccnenoBanne [1eMCTBUSL  37€KTPUYECKOTO MO/  Ha

TIPOBOJHUKU U JU3JIEKTPUKU.

Cbopka u mpoBepka pabOTHI 3/EKTPUYECKOHN Iienu

MOCTOSTHHOT'O TOKa.

V3mepeHue 1 peryivpoBaHue CUIbI TOKA.

W3mepeHue U peryivpoBaHuie HallPsDKEeHUS.

WccnenoBanue 3aBUCHMOCTH CUIIBI TOKA, UAYILErO Yyepes

Pe3ucTop, OT COMPOTHBJIEHUSI Pe3UCTOPa U HalpsDKeHUs!

Ha pesucTope.

OnbITeI, JleMOHCTpUpYOLIHe 3aBUCUMOCTb

3JIEKTPUYECKOr0 COIPOTHBJIEHUSI TPOBOJHUKA OT ero
7.20

JUTUHBI, TIIOLLaY TIOTIePeYHOr0 CeYeHUs: U MaTepualia.

[TpoBepka TmpaBW/ia C/AOXKEHUS HaTpPsDKEHUM  TIpU
1oc/ieZiloBaTe/IlbHOM ~ COEe/IMHEHUWU [IBYX Pe3UCTOpOB.
[TpoBepka mpaBu/ia [/si CUIbl TOKA TPU TapaijiesbHOM
coefvHeHWM  pe3ucTopoB.  OmpefesneHre  paboTHI
5/IeKTPUYECKOrO0 TOKa, WAYLIero uepe3 pe3UCTOP.
OnpejeneHve  MOIIHOCTU  5/IEKTPUUECKOTO  TOKa,
BbIZle/isieMO Ha pesrcTope. VcciieZioBaHre 3aBUCUMOCTH
CU/bl TOKA, WAYILIEro yepe3 JIaMIIOUKYy, OT HarpsyKeHUs
Ha Hel. Onpezenenve KIT/I HarpeBaresisi. ViccnenoBaHue
MarHMUTHOTO B3aUMOJENCTBUSI TIOCTOSTHHBIX MarHWUTOB.
N3yyeHrie MarHUTHOT'O T0JIsl IOCTOSIHHBIX MarHUTOB TIPU
ux o0beAuHeHWHM W pasjeseHud. ViccienoBaHue
JIeHCTBUS 3/IEKTPUUECKOT0 TOKA Ha MarHUTHYIO CTPEJIKY.

OnbIThl,  JE€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI




B3aHMOAEﬁCTBHH KaTyIIKH C TOKOM W MdI'HHUTad OT CHJIbI
TOKa W HAallpaBJIEHWA TOKd B KdTYUIKe. I/I3yquHe

,E[el\/’ICTBI/IH MArHUTHOI'O I10JId Ha IIPOBOJAHHMK C TOKOM.

KoncTpyrpoBanue u r3yueHue paboThI
3/1eKTPOABUTATEIS. N3mepenne KI1IA
3/1eKTPO/|BUTraTe/IbHOU YCTaHOBKH. OnbIThI o

HCC/1eJ0BaHUIO ABJIEHUA BHEKTPOMaFHHTHOﬁ WHOYKIWN:
Hnccjaeg0oBaHue W3MEHEeHUIl 3HaueHus u HallpaBJ/IEHUA

MHAYKIKWMOHHOI'O TOKA

®usnueckue sBJIeHUS B TIPUPOJE: SJIeKTpUUeCKHe
sBjieHUsT B atMocdepe,  3IEKTPUUYECTBO  KUBBIX
7.21 OpPraHW3MOB, MarHUTHOe Tojie 3eM/i, Apelid MO/OCOB,
POJIb MarHUTHOTO TOJIS /ISl JKU3HU Ha 3emiie, MOJISIPHOe

CHUsiHH e

TexHUYeCKre YCTPOWCTBA: 3JIEKTPOCKOI, amriepMeTp,
BOJITMETP, PeOCTaT, CUETUMK 3IeKTPUUYECKOU IHEPIHH,

3/IEKTPOOCBeTUTEIbHbIE  TPUOOpBI,  HarpeBaTe/ibHbIe

.22 3JIEKTPOTIPHUOOPHI (mpumepst), 3/1eKTpUYeCcKue
NpeloXpaHuTe/NH, 3/IKTPOMAarHuT, 3JIeKTPOJBUraTe/ b
IIOCTOSIHHOT'0 TOKA, FeHepaTop MOCTOSIHHOI'O TOKa
9 KJIACC
Koz
pasgen Kopg snemenTa IIpoBepsiemMble 3/1eMEHTHI COJlepyKaHus
a
MEXAHWYECKUE ABJIEHUA
8.1 Mexanuueckoe [BWKeHuhe. MareprasibHasi —TOUYKa.
' Cucrema oTcuéra
8 8.2 OTHOCUTENBHOCTh MEXaHUYECKOI'O JBVKEHHUS
8.3 PaBHOMepHOe NpsSIMOJIMHENHOe JBYKEHHUe
8.4 ###Par###HepaBHOMepHOe NPSIMOJIMHENHOE JBW)KEHNe.
CpefHsis M MIHOBEHHass CKOPOCTb Teja IIpU




HEpaBHOMEPDHOM [BHXE€HWH

YckopeHue. PaBHOyCKOpeHHOE TMPSIMOJTUHENHOe
85 [IBIKeHHE
8.6 ###Par###CpoboaHoe magenue. OnbIThl ["amuies
###Par###PaBHOMepHOe [BU)KeHMe TI0 OKPY>KHOCTH.
8.7 [Tepuog, ¥ yactoTa obparieHus. JIuHeliHass W yrjioBas
cKopocTH. LleHTpocTpeMuUTe/TIbHOEe YCKOpeHHe
8.8 [TepBsIii 3akoH HbtoTOHA
8.9 Bropoi 3akoH HeroToHa
8.10 Tpetuii 3akoH HbtoTOHA
8.11 HA#Par###1 [puHLMIT Cyneprio3uLuu CUiI
8.12 Cwuia ynpyrocty. 3akoH I'yka
#H##Par##H#Cuna TpeHUs:: Cula TPEHUS CKOJIbXKEHHS,
513 Cuia TPeHusl MOKOos1, APYTUe BUAbI TPEHUS
#H##Par###Cuna TsKeCTU W 3aKOH  BCEMHPHOIO
5.14 TSATOTeHHUs. Y CKOpeHHe CBOOOAHOTO TafleHust
815 [Oewkenve  r1uiaHer  BOkKpyr  CosHua.  Ilepas
KOCMUUeCKasi CKOpocTb. HeBecOMOCTb M meperpysku
8.16 PaBHOBecrie MaTepuasbHON TOUKH. AOCOIFOTHO TBEpPZOE
Tesno
###Par###PaBHoBecue TBEPAOro Tesa C 3aKperiéHHOU
817 0CbI0 BpaieHuss. MoMmeHT cuibl. LleHTp TskecTH
8.18 Nmnynsc Tena. MI3sMeHeHve umitysibca. VIMIyJibC CUJIbI
8.19 3aKOH COXpaHeHus UMITyJIbCa
8.20 ###Par##HPeakTBHOe [BI)KeHUe
8.21 MexaHuueckasi paboTa ¥ MOIL[HOCTb
PaGota cunm TsKecTH, ympyroctd, TpeHus. CBsi3b
822 3Hepruu v paboTbl
[ToTeHumanbHasi 3Heprus Teja, TMOAHATOrNO  Haj
823 TIOBEPXHOCTBIO 3eM/v
8.24 [ToTeH1ManbHasi SHEPTHS CKATOM MPY>KUHBI
895 #H##Par###KuHeTueckas  SHeprus. Teopema o

KUHETUYeCKOU SHeprumn




8.26

###Par###3aKkoH coxpaHeHHUs MexaHWUYeCKOM SHepruu

8.27

[TpakTHueckue pabOThI:

OmnpezienieHre cpefHer CKOPOCTH CKOJIbKeHUs1 Opycka
WIA [BWKEeHUs IIapyuKa TI0 HaK/JIOHHOW TIIOCKOCTH.
OnpejeneHrie yCKOpeHUsl Tesa MPU PABHOYCKOPEHHOM
JIBMPKEHUU T10 HAK/IOHHOM TIJIOCKOCTH.

VccnenoBanve 3aBUCMMOCTH TYTA OT BpeMEeHM IIpU
PaBHOYCKODEHHOM [JBI)KeHUH 0e3 HaualbHOW CKOPOCTH.
[IpoBepka TruWIOTe3bl: €CAW TIPU PABHOYCKOPEHHOM
NBWKeHUW 0e3 HauaJbHOW CKOPOCTH TIYTH OTHOCSITCS
KakK psiJi HeUYéTHbIX YKCel, TO COOTBETCTBYIOLUE
TIPOMEXXYTKU BpeMEeHU OJJMHAKOBBI.

VccnenoBaHre 3aBUCMMOCTU CUJTbI TPEHUSI CKOJIBXKEHHS
OT CWIbl HOPMalbHOrO JaenieHusi. OrnipeseneHue
Ko3(puliveHTa TpeHUs1 CKosbXKeHUs. OmnpezeneHue
)KECTKOCTU TpYUHbL. OripefiesieHe pabOThl CHUJIBI
TPeHUs] Tpd paBHOMEDHOM [IBJKEHWU Tela 10
TOPU30HTA/IbHON TIoBepXHOCTH. OrmpegeneHre pabOThI
CWUIbl  yOPYroCTM  TpU  TMOAbEMe  TIpy3a C
WCTIONb30BaHUEM  HEMOJBIWKHOIO U TO/BWKHOIO

OJ/I0KOB

8.28

®du3nyeckue sIBIeHUS B npupoze: rpujivBbl U OTJ/IUBHI,
ABVOKEeHHe IIJIaHeT ComHeuHoM CHUCTEMBbI, PEAKTHBHOE

ABVOXKEHHE )XMBBIX OpPraHrU3MOB

8.29

TexHuueckue yCTPOﬁCTBaZ CrmnaomeTp, AaTUHNKH

TI0/I0KEHHs1, PAaCCTOSTHUS U YCKOPEHUsI, paKeTbl

MEXAHHNYEC

KUE KOJIEBAHMSA 1 BOJIHBI

9.1

KosnebaTenbHoe gBrkeHre. OCHOBHbIE XapaKTePUCTUKU

KOJ1e0aHUI: rnepuoa, 4aCTtoTa, dMIUVIUTY/id

9.2

MareMaTnueCcKuit u TIPY>KWUHHBIN MasITHUKHU.

[TpeBpatteHye SHePrUy MPH KoyiebaTeTbHOM JBIKEHUH

9.3

3aryxaroique KosiebaHusi. BbIHYXIeHHbIe KOeOaHUsI.

Pe3onanc

9.4

Mexannueckue BoiHBEL. CBOMCTBAa MeXaHWUYECKHUX BOJIH.

[TpofonbHBIE U MONepeyHble BOJIHBL. [IIMHA BOJIHBI U




CKOpPOCTb eé pacrpoCTpaHeHUs. MexaHnueckre BOJIHBI B

TBEP/IOM TeJle, CeliCMUUeCKHe BOJTHBI

9.5 3ByK. I']pOMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 VHdpa3ByK U yabTpa3ByK
[MpakTrueckue paboThI:
OrmpefiesieHde  4acTOTbl M Tepuoja  KosebaHuit
MaTeMaTHUeCcKOro MasiTHUKA.
OmpesieneHde 4acTOTbl M Tlepuoja  KosiebaHuit
NPY>KWHHOI'O MasiTHUKA
97 WccnenoBaHve  3aBUCMMOCTH  Tepuoja  KosjebaHui
' NOJBEIIEHHOIO0 K HWUTU TIpy3a OT [JUIMHbl HUTH.
WccnenoBanve  3aBUCMMOCTH  Tepuoja  KosjebaHui
NIPY)KMUHHOTO MasiTHUKa OT Macchl rpysa. Ilposepka
He3aBUCUMOCTHU nepuoza KosiebaHui rpy3a,
TIO/IBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U >KECTKOCTH
NPY’KUHBL. MI3MepeHue ycKopeHHst CBOOOZHOTO Ta/ieHust
du3nueckue sB/eHUS B MPUPOJe: BOCIPUSTHE 3BYKOB
9.8 JKUBOTHBIMH, 3eMJIeTpsICeHUe, CeuCMUYecKrhe BOJIHBI,
L[yHaMH, 3X0
99 TexHUueckue yCTPOMCTBA: 3X0JIOT, HCIIO/Ib30BaHUe

y/IbTpa3ByKa B OBITY U TeXHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

SJIGKTPOMEIFHI/ITHOE [1oJie. BHEKTpOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 5/1eKTPOMarHUTHBIX BOJIH

10.2 [ITkasia 3/1eKTPOMarHUTHBIX BOJIH

103 OnekTpoMarHuTHas mnpupoga cseta. CKOpPOCTb CBeTa.

' BonHoBble cBolicTBa cBeTa

[TpakTHyeckue paboThI:

10.4 N3yueHrve CBOWCTB S/IEKTPOMarHUTHBIX BOMH C
TIOMOIIIbI0 MOOUTBHOTO Tesied)oHa
dusnyeckue sIBeHUST B TPUPOZe: OMO/IOrMUecKoe

10.5 JelicTBUe BU/IMOTO, y/IbTParoIeTOBOTO u
PEeHTreHOBCKOI0 U3/Ty4YeHn!

10.6

TexHuueckue YCTPOCTBaA: WCII0/Ib30BaHue




3JIEKTPOMATIHUTHBIX BOJIH OJIA COTOBOI CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlyueBas mozienb cBeta. ICTOUHUKU CBeTa
11.2 [TpsimosiMHelHOe pacrpocTpaHeHre CBeTa
113 Otpakenue cseta. [110cK0e 3epKasio. 3aKOH OTpakeHuUs
' cBeTa
114 [IpesiomsieHve cBeTa. 3akOH IIpeJIOM/IEHUs] CBeTa.
' [TonHOe BHyTpeHHee OTpa)keHue CBeTa
11.5 JIun3a. Xog yyeu B IMH3e
116 OnTuueckass cuctema ¢oToarnmapaTa, MHUKDPOCKOINA WU
' TejlecKorna
117 'na3 kak onTuyeckass cucrtema. baM30pyKOCTb U
' JlaTbHO30PKOCTh
118 Pasnoxenue 6Genoro ceeta B criekTp. OnbiTel HbIOTOHA.
' CrokeHre CrieKTpaJibHbIX L[BETOB. Jlucriepcurs cBeTa
[TpakTHyeckue paboThI:
###Par###lccnejoBanue 3aBUCUMOCTH yria
OTpa)keHusl CBeTOBOI'O JIyuya OT yIJia [aJieHusl.
#iHPar###l3yueHrie  XapaKTePUCTUK  H300pakKeHUs
rpeiMeTa B IUIOCKOM 3epKajie.
###Par###ccnenoBanve 3aBUCHUMOCTH yrjia
MpeJIOM/IEHUsI CBETOBOrO Jiyya OT yrja TaZeHusl Ha
119 rpaHulLle «BO34YX — CTEKJIO».
' #i#Par#t#l lonyuenrie  1M300pa’keHUM C  TIOMOILBIO
cobuparoriel JTUH3bI.
###Par###OrnpesienieHrie  (DOKyCHOTO pacCTOSIHUSI U
OTNTUYECKOU CHUJTbI COOMpArOIIel JIMH3HI.
#HH#HPar###0NbITEL TIO  pasfiokeHUI0 Oesioro cBeTa B
CIeKTP.
H#HH##Par##H#ONBITEL 110 BOCIIPUATUIO LIBETa IpeJMeTOB
NpY X HaO/TI0/IeHUH Yepe3 IIBeTOBbIe (DMIbTPhI
dusrueckue siBjieHUs B npupoge: 3atMenusi CoyHLA U
11.10 JIyHbl, 1[BeTa Tes, ONTHYeCKUe siBJieHUs B aTMocdepe

(uBet Heba, pedpakifys, pagyra, MAPaXK)




TexHuueckue yCTPOﬁCTBaZ OUKH, IMepucCKoIl,

L doToanmnapar, orntTuyeckue CBeTOBO/bI
KBAHTOBGLIE ABJIEHUA
11 OnbiTel Pe3epdopzia ¥ TulaHeTapHas MOJe/ib aToMma.
' Mogens atoma bopa
120 Ucnyckanne u morsolleHre cBeTa atoMoM. KBaHTHI.
' JIuHelyaTble CIIEKTPbI
12.3 PasroakTMBHOCTB. Anb(ha, 6eTa- ¥ raMma-u3nyyeHust
124 Crpoennie atomHoro szapa. HyknoHHas Mozesib
' aTOMHOTO g7pa. M30Torbl
125 PagvioakTrBHEIe TipeBpallienus. [lepuof Tionypacriaza
. aTOMHBIX si/iep
126 AnepHble peakyyu. 3aKOHbI COXpaHeHUs 3apsAL0BOr0 U
' MaCCOBOI'0 YMCe
12.7 OHeprus CBsI3W aTOMHBIX sifiep. CBsi3b MacChl U SHEPrUU
12.8 Peakiiun cunHTe3a u fenenus spep. ICTOUHMKY 3HEpPrun
12 ' CouHIla ¥ 3BE3]
129 fAnepHas oSHepretuka. [lelicTBUe  paJjOaKTUBHBIX
' V3/TyueHUI Ha )KUBbIe OpPraHU3MbI
[TpakTHUeckue pabOTHI:
HaGnrosieHye CIUIOIIHBIX W JIMHEHYAThIX —CIIEKTPOB
V3/Ty4YeHuUs..
12.10
WccnepoBanue TpPeKOB: W3MepeHMEe SHEPIUM YaCTULbI
110 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
W3mepeHue paiioaKTUBHOTO OoHA
dusnueckre sBJeHUS] B TPUPOJe: eCTeCTBeHHbIU
PaIM0aKTUBHBIN ¢oH, KOCMUYEeCKue JIy4H,
12.11 paZiM0aKTUBHOE WU3JlyyeHue TMPUPOJHBIX MUHEpasos,
JleiICTBUe pAJIMOaKTUBHBIX M3/yUeHHWW Ha OpraHW3M
yesioBeKa
12.12 TexHuyeckue yCTpOWCTBA: CIMeKTPOCKOII,

VHJVBU/lyalbHbIA O3UMeTp, KaMepa BuibcoHa




TIIPOBEPSIEMBIE HA OI'3 I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHNS

Kop
MpoBePsieMoro
TpeboBaHUsA

ITpoBepsiemble TPeGOBaHNsA K NMPeAMETHHIM pe3y/IbTaTaM
0a30B0ro ypoBHs 0CBOeHHsI OCHOBHOH 00pa3oBaTe/IbHOM
MPOrpamMMbI 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe ®I'OC

[Monumanve ponu  (QU3MKKM B  HAyuyHOM  KapTUHE  MUPa;
copMHpPOBaHHOCTL 6a30BBIX TpeCTaB/IeHUM O 3aKOHOMEPHOI CBSI3U
Y TI03HABaeMOCTU SIBJIeHUW TPUPOAbI, O POJU SKCIeprMeHTa B
busuke, 0 cucreMoobOpasywieli poau GU3MKA B Pa3BUTHU
€CTeCTBEHHbIX HayK, TeXHHUKH W TEeXHOJIOTHM, 00 3BOIIOLUU
¢bu3MUecKUx 3HAHUM U WX POJIM B 1I€JIOCTHOM eCcTeCTBeHHOHAay4YHOM
KapThHe MHpa, O BKJaZie POCCHUUCKMX U 3apyOe)KHBbIX YUEHBIX-
(GU3VKOB B pa3BUTHE HAyKH, OOBSICHEHHE TMPOLIECCOB OKPY’KakoIIero

MHPa, pd3BUTHE TEXHUKU U TeXHOJIOTHM

3HaHus O BUJAX MaTepuu (BeleCTBO U II0je), O [JBW)KEHUM KakK
criocobe CyIIecTBOBaHUsI MaTepru, 00 aTOMHO-MOJIEKYISIPHOM TeOpUr
CTPOEHMs BelecTBa, O (PU3NYECKOU CYLIHOCTH SIBJI€HWM TNPUPOJbI
(MexaHWYeCKHMX, TeIUIOBbIX, 3/eKTPOMarHUTHbIX W KBAHTOBBIX);
yMeHUe pa3/iuaTh sIBJIeHHs 10 ONKCaHUI0 UX XapaKTepHbIX CBOWCTB U
Ha OCHOBe OIIBbITOB, JeMOHCTPUPYIOLMX JaHHOe (PU3hUecKoe sIBJIeHUE;
yMeHue paclio3HaBaTh IMPOSIBJIEHHE W3YUYeHHbIX (PU3UUECKUX SIBI€HUU
B OKpYJKalollleM MHpe, Bblesisi MX CyIleCTBeHHble CBOWCTBa

(pur3HaKM)

BnaseHve ocHOBaMM TIOHSTUMHOTO amrmapaTta M CUMBOJUYECKOTrO
s3bIKa (PU3UKU U UCTIOJb30BaHUe WX [Jisl pellleHds yueOHBIX 3ajiau;
yMeHUe XapaKTepu30BaTb CBOMCTBA Tes, (U3MUecKue SIBJeHUS U

poneccsol, UCII0J/Ib3Ys d)YH,E[aMEHTa]'IbHLIe N SMITMPHUYECKHE 3dKOHBI

YMeHHe ON1ChIBaTh HN3y4YeHHbIE CBOMCTBA TeJl U d)HBI/I‘leCKI/Ie ABJ/1€HUA,

HCII0JIb3YyA (bH3Hq8CKHe Be/TMUYHHBI

BraseHne OCHOBaMH MeTO/IOB HAyuyHOrO TIO3HAHUSI C YYETOM
cobsrofieHyst TipaBuyT Ge30macHOro TpyZa: HabsmogeHue (U3NUeCKUX

SIBJICHUM:




yMeHHe CaMOCTOSTe/IbHO COOMpaTh 3KCIIePUMEHTa/lbHYH YCTaHOBKY
13 JaHHOro Habopa 0OOpy/IOBaHMS TI0 MHCTPYKLUH, OMHCHIBATH XO[
OTbITA U 3aMKChIBaTh €ro pe3ysbTaThl, (POPMY/IUPOBATh BHIBOIbI;
NIpOBe/leHye MPSIMBbIX U KOCBEHHBIX U3MepeHUN (PU3NUecKuX BeJTMUUH:
yMeHWe TJIAHUPOBATh W3MEPEeHHs, CaMOCTOSITeJIbHO COOMpaTh
5KCIIepUMEHTa/IbHYI0 ~ YCTaHOBKY II0 WHCTPYKLIMM, BBIYHC/ATH
3HaueHue Be/JIMUMHbl M aHaJM3UpPOBaTh I0JyueHHble pe3yJbTaThl C
YUETOM 3a/laHHOU MOTPEeIIHOCTHU pe3y/IbTaTOB U3MePeHNH;
NIpOBEe/IeHHe  HEeC/IOKHBIX  3KCIepUMeHTalbHbIX  WCC/Ie[0BaHuM;
CaMOCTOATE/ILHO ~ COOMpaTh  JKCIePUMEHTA/bHYIH0 yCTaHOBKY U
NIPOBOJUTh  WCC/Ie[0OBaHWE [0  WHCTPYKLMM,  IpeJCTaB/sATh
TIOTy4eHHbIe 3aBUCUMOCTH (DU3MUECKUX BeMWYMH B BUZe Tabiawl U
rpaMKOB, yUUTHIBaTh [TOTPELLIHOCTH, JieJlaTh BEIBO/bI 110 pe3y/ibTaTam

Hnccaea0BaHUA

[ToHrMaHMe  xapakTepHbIX  CBOMCTB  (puU3MuUeCKUX  Mojenei
(MaTepuanbHasi TOuka, abCOMIOTHO TBEPZOE Te/No, MOJe/NN CTPOEeHUs
rasoB, >XMJKOCTed W TBEPABIX TeJ, IUlaHETapHas MOJejb aToMa,
HYK/IOHHasi MOJe/lb aTOMHOIO $/ipa) U yMeHWe INpPUMEHSATb UX AJIs

00bsicHeHUs (PU3NUECKUX TIPOLIECCOB

YMeHue 0OBSICHATH (hr3UUecKHe TMPOLeCChl U CBOWCTBA Tes, B TOM
yhCc/le W B KOHTEKCTe CUTyalldd MpaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BbISIBISTb NPUYMHHO-C/Ie[JCTBEHHbIE CBSI3U U
CTPOUTH O0BbsICHEHHE C OTIOPOM Ha M3y4YeHHble CBOWCTBA (H3MUECKUX

HBﬂeHHﬁ, Q)HBH‘JGCKI/IE 3dKOHBI, 3dKOHOMEPDHOCTH U MO eJI1

YMeHue pelatb pacuéTHble 3alaud (Ha Oa3e 2 — 3 ypaBHeHWUi),
WCIOJIb3ysl 3aKOHbI U (OpMyJbl, CBsi3bIBaroLue (r3UUecKue
Be/IMYMHBI, B UACTHOCTH, 3alMCbIBaTb KpaTKOe YCJOBUe 3ajiauw,
BBISIBJIAT HEIOCTAIOLMe JlaHHbIe, BbIOMpPATh 3aKOHBI U (hOPMYIIbI,
HeoOXoZMMbIe /IS eé pelleHwHs, UCII0/Ib30BaTh CIIPABOUHbIE /JaHHEIE,
MPOBOJUTHL DPACUéTbl M OL€HMBaTh PeaUCTUYHOCTb TOTYYEHHOIO
3HaueHUs: HU3UUECKON BeJIMUMHBI; YMeHHe Ompe/esisiTb pa3MepHOCThb

q)HBquCKOﬁ Be/IMYHHBI, HOJIy‘—IEHHOﬁ IMpHU pelieHrn" 3a1d4n

YMeHue xapakTepu3oBaTb TMPUHLMIIBI  JEeWCTBUSL  Te€XHUYECKUX
YCTPOMCTB, B TOM uHC/ie OBITOBBIX NMPUOOPOB, W TIPOMBIIITEHHBIX
TeXHOJIOTMUeCKHUX MPOLIeCCOB M0 UX OMWCAHUIO, UCTIO/b3Yysl 3HAHUS O

CBOMCTBaX (DU3WUECKUX SBJIEHUH U HeobOXogumble (hHU3NUECKHe




3dKOHOMEPHOCTH

10

YMeHHe UCMO/b30BaTh 3HaHUA O (U3MUECKUX SIBJIEHUSX B
MOBCEeJHEBHOM XW3HM /i1 obecrieueHust 0e30MacHOCTU  TIPH
obparieHd ¢ OBITOBBIMH ~ TIpUOOPAMU W TEXHHUUECKUMH
yCTPOWCTBAMH, COXPAHEHHWS] 3/0POBbsi W  COOMIO/IEHUS] HOPM
9KOJIOTUYECKOTO TIOBeZieHUs] B OKpYJKalolllell cpefie; TIOHMMaHUe
He0OXOJUMOCTH TIPUMEHEHHUS] [JOCTWKEHUH (U3MKKH M TeXHOJIOTHM

JJI1 palliOHA/IBHOI'O ITPHYPOA0ITI0/Ib30BAHUA

11

OnbIT TIOMCKA, TpeoOpa3oBaHMs W TIPeZACTaBeHUsT WHGOpMaIUK
(bU3MYeCcKoro Ccojiep)KaHusi C HWCI0b30BaHUeM WH(OPMal[OHHO-
KOMMYHUKaTUBHBIX TEXHOJIOTHH; yMeHHe OLIeHHWBaTh JOCTOBEPHOCTb
MoJIyueHHOM WH(OpPMaIlMM Ha OCHOBE WMEIOIIUXCS 3HaHUW U
JIOTIOJTHUTENIbHBIX ~ WCTOUHWUKOB;  yMEHHEe  WCIIO/b30BaTh  TPHU
BBLITIOJTHEHUM YueOHbIX 3aZlaHUM Hay4YHO-TIOMYJ/ISIPHYIO JTUTepaTypy
(bu3nUecKoro cojep)kaHusi, CTIpaBOUHbIe MaTephasbl, PeCypChl CeTu
WuTepHer; BnajeHWe 0a30BbIMM  HaBblKaMU  TipeoOpa30BaHUs
vHpOpPMALIMM W3 OAHOM 3HAKOBOM CHUCTeMbl B [JpYryl0; yMeHUe
co3/laBaTh COOCTBEHHbIE TMHMCHMEHHbIE W YCTHble COOOIeHHWs Ha

OCHOBe I/IHCl)OpMaL[I/II/I M3 HeCKOJIbKHMX NCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPSAEMbBIX HA OI'D

I10 ®PUN3UKE
Kop, IIpoBepsieMbIii 3/71eMeHT CO/iep)KaHUsA
1 MEXAHUWYECKUE ABJIEHNA
11 Mexanuueckoe faBwkeHue. MarepuanbHag Touka. (Cucrema  OTCuéra.
. OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABwkeHue. CpeaHsst CKOpocTb. Popmya Ajs
1.2 BBIUHC/IEHUS CPeIHed CKOPOCTH: V = S/t
PaBHOMepHOe MpsIMOJIMHENHOe [BI)KeHHe. 3aBUCMMOCTb KOOpPAMHATHI Teja OT
BpeMEeHU B C/Iyyae paBHOMEPHOIO NPSIMOJIMHENHOT O [IBHYKEeHUSI:
13 X(1)=x,+ut
I'paku 3aBUCUMOCTH OT BpeMeHM /sl IPOeKLUM CKOPOCTH, IPOeKLUU
repeMelljeHusi, IIyTH, KOOPJAWHATbl IIPM PaBHOMEPHOM MPSMOJIMHEHNHOM
JIBIDKEHUM
3aBUCHMOCTh KOOpAMHATHI Tejla OT BpPeMeHU B (CJlyyae pPaBHOYCKOPEHHOI'O
NIPSIMOJIMHEMHOT' O JIBVKEHHS:
2
S =1, #f+a,* ;
2
@®opmysipl [y POEKLMM TepeMellleHNs], NPOeKLMU CKOPOCTH U IIPOeKLAr
YCKOp€eHUs P PABHOYCKOPEHHOM IPSIMOJIMHENHOM JBVKEHUU:
1.4 s.(D=yy, -t+a,- r .
2
U.\'('f) =gy T, 1,
a (f) =canst,
U:_.l.: - U-__.l.: =2a,s,
'paduku 3aBUCMMOCTU OT BpeMeHH [ TPOEKLUH YCKOpPeHUs, TPOeKLUH
CKOPDOCTH, TPOEKLUM IlepeMelleHus], KOOpAWHATbl IIPU PaBHOYCKOPEHHOM
NIPSIMOJIMHEVHOM JIBH)KEHNN
CBobogHoe mazeHre. PopMysibl, OMHCHIBAIOIE CBOOO/JHOE TajZieHue Tesa I10
1.5

BEepPTUKA/IU (,E[BI/I)KEHI/IE T€/la BHHU3 W/INW BBEPX OTHOCUTE/IbHO I10BEPXHOCTHU

3emmm). I'padvikyd 3aBUCUMOCTM OT BpEMEHU [isi TPOEKLMU YCKODPEeHUs,




Mpoekgun CKOPOCTH KW KOOpAWHATHEI IIpH CBO60,Z[HOM Mnaiednun TeJa II10

BepTHKA/H

CKOpOCTh pPaBHOMEDHOIO JBWKEHHS Tejla IO OKPYKHOCTH. HaripasjieHue
CKODOCTH.
dopmysia /i1 BBIUMC/IEHHWS CKOPOCTH Uepe3 pafuyC OKPYKHOCTH W TepPHO[
obparrieHust:

2MR

T

LlenTpocTpemuTenbHOe — ycKopeHWe. HampaByieHre 1LIEHTPOCTPEMUTETBHOTO

1.6 yckopeHnusi. @opMmyiia Jj1s1 BBIUMC/IEHUS YCKOPEeHUS:
2
L L
" R
dopmyra, CBs3bIBaOLIAst TIEPUOJ, U UaCTOTy 00OpallieHust:
V= .
.
Macca. ITnotHoCTh BeltjectBa. @opMmyJia 4151 BBIYMCI€HNS [VIOTHOCTU:
_m
1.7 P=7
1.8 Cuna — BeKTOpHas (u3snueckas BennurHa. CioykeHue Cuil
1.9 SABnenne unepuyu. Ilepsbiri 3akoH HeroToHA
Bropoi1 3akoH HeroToHa:
F=m-d
1.10
CoHaripaB/1eHHOCTh BEKTOPa YCKOPEeHHsI Te/jla U BeKTOpa CUJIbI, 1eMCTBYIOLeN Ha
Tesno
B3aumopeiictBue Ten. TpeTtuii 3akoH HbtoToHa:
1.11 ==
L 1o TpeHue NMOKOs1 ¥ TpeHUe CKObXeHUsi. @opMyra /il BBIYUC/IEHUS MOAYJIST CHJIBI

TPE€HUA CKOJILXXEHUA:




1.13

Hedopmanusi Tena. Ynpyrue W Heynpyrve AegopMmaiuu. 3aKOH YIIPYrou

nedopmariuu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TaroreHue. 3aKOH BCEMUPHOI'O TATOTEHUS:

My - M,
R
Cuia TsKeCTU. Y CKOpeHHe CBODOO/IHOTO MafleHus..
dopmyra As1st BLIUMC/IEHUS CUTBI TSDKeCTH BO/M3M roBepxHOCTH 3emiu: F = mg.
[Brxenue riaHeT BOKpyr CosHija. IlepBas KocMyuueckasi CKOPOCTb.

HesecomocTs v neperpysku

1.15

Wmnysibc Tesia — BeKTOpHast (pu3uueckasi BeJIuMHa.
p=mi

Nwmrnynsc cuctemsl Te. 3MeHeHne uMityibca. MMIyibC CHAJIbI

1.16

3aKOH COXpaHEHHS UMITYyJIbCa A 3aMKHYTOﬁ CHUCTEeMBI TeJI:
D=myU, +m, U, =const

PeakTuBHOE ABH)KeHHe

1.17

MexaHuueckasi pabota. @opmyia /151 BBIYMCIeHHsI pabOThI CUJIBI:

A=Fscosct

MexaHnueckast MOLLIHOCTb:

1.18

Kunetnueckas u MOTeHLHa/IbHasd SHePrus. (DopMyJIa AJI BBIUMCJIEHUSA

KWUHeTUYeCKOU SHepruu:

7
s
B=3

Teopema 0 KnHeTHYeCcKoW SHeprun. PopMyiia /it BbIUMCAeHUs] TOTeHIMaTIbHOU




SHEepruu TeJjia, NogHATOro

HaJ, 3eMJIEN:

E _ =meh
P o

MexaHuuecKast SHeprus:

E=E;+E p
1.19 3aKOH COXpaHeHHs1 MexaHUueCcKou sHepruv. dopmysa [/1s 3aKoHa COXpaHeHUs!
MeXaHWUeCKOM SHepruv B OTCYTCTBUe CUj TpeHusi: E = const.
ITpeBpaiieHrie MexaHUUeCKON SHEPTUU NPU Ha/IMUNUY CHJIbI TPEHUS.
[IpocTble MexaHU3MBI. «30/10TOe IIPaBU/I0» MeXaHUKHU.
Peruar. MomeHT cunsl: M - Fl.
YcnoBue paBHOBecHs pblyara:
120 M +M, +..=0
[MToaABYIKHBIN 1 HEMOABIKHBIN 06/10KH. KIT/I MPOCThIX MEXaHHU3MOB,
fj= ‘411941331133
‘4‘3&'[]_‘.'3.11333&3
[aByienvie TBEpAoro Tesa.
@®opmyna [/151 BHIYUC/IeHNs [1aB/IeHns TBEPJOro Terna:
_F
pP= Tk
151 [aBnenue rasa. ATMoccepHoe JaBjieHue.
' I'mppocratuueckoe [jaBjieHWe BHYTPU XXUIKOCTHU.
®opMyrna [i/151 BBIYUC/IeHUS [JaB/IeHHs BHYTPHU XKUJKOCTH:
P=pgh+Pn,
1.22 3akoH Ilackans. ['uapaBmueckni rpecc
3akoH Apxumena. dopmyna [ onpefesieHUs] BBITAJIKWBAIOLIEH CHUJIBI,
JleMCTBYIOLLIeH Ha TeJslo, IOTPY>KEHHOe B )KUKOCTb W/ Ta3:
1.23
Fam =P8V
Ycnosue niaBanus tesna. [1naBaHve CyZi0B U BO3/yXOIl/IaBaHUe
1.24 MexaHuueckue KojebaHusa. AMIUIMTYJla, TIePUOJ, M YacToTa KoyieOaHM.




dopmyyiia, CBSI3bIBAIOIIAst YaCTOTY U Tepro/| KoyiebaHuit:

1.25

MareMaTUueCcKuii W TIPY)KMHHBIM MasiTHUKWA. [IpeBpallleHue SHeprud Tpu

KoJiebaTe/IbHOM ABV)XKeHHHU

1.26

3aTyxaroiue kKonebanust. BeIHYK/1eHHbIe KoneOaHust. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBI. HPO,E[OHLHBIE " TIoTIepeyHbie BOJIHBI. ,Z[J'II/IHa BOJIHbI U

CKOPOCTB paCImpOCTpaHEHHUA BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTh U BBICOTA 3ByKa. OTpa’keHHe 3BYKOBOM BOJIHbI Ha IpaHUIe

IByX cpell. IH(pa3ByK U y/IbTpa3ByK

1.29

IIpakmuueckue pabomnl

V3mMepeHue cpejHeil TMJIOTHOCTH BeIeCTBa; apXUMEJOBOU CHIIbI; XKECTKOCTU
NIPY’KUHBI; KO3 dULIMeHTa TPeHUsI CKOJIbKeHUsT; paboThl CHJIbI TPEHHs], CHUJIBI
yTpYTOCTH; CpefHell CKOPOCTH [JBW)KeHUsi OpycKa MO HaKJIOHHOM TJIOCKOCTH;
yCKopeHMs1 Opycka TIpu /[IBIDKEHHM [0 HAK/JIOHHOW IUIOCKOCTH; YaCTOThI U
nepuofa KosiebaHWi MaTeMaTU4YeCKOTO MasiTHUKa;, YacTOThl M Tepuoja
KosilebaHUH TIPY)KMHHOI'O MasTHUKA; MOMEeHTa CWJ/Ibl, [JeMCTBYIOIero Ha pblyar;
paboThl CWIBI YIIPYTOCTH TIPH TOAbEME TPy3a C TIOMOINBIO HETIOABIKHOTO
6s10Kka; pabOThI CU/IbI YIIPYTOCTH TIPU MOABEME IPy3a C MOMOILBIO TIOJBM)KHOTO
6/10Ka.

WccnenoBaHre 3aBUCHMOCTH apXWMEZIOBOM CH/IbI OT 00BEMa IOTPY>KEHHOM
YyacTH Tesa U OT IVIOTHOCTH >KUAKOCTH; He3aBUCUMOCTH BbITa/IKUBAIOLLIEH CHIbI
OT MaccChbl TeJa; CH/bl TPEHHUSI CKOJIb)XEeHUS OT CU/Ibl HOPMa/IbHOT'O IaBJIeHUS U OT
poJia IOBEPXHOCTH; CHUJIbI YIIPYTOCTH, BO3HMKAIOLEN B MPY)XUHE, OT CTeNeHU
JedopMariiy TIpy>KUHBI; YCKOpeHUs1 OpycKa OT yrJia HakK/IOHa HarpaB/isioILel;
repuoza (4acToThl) KojeOaHW HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TIepUo/a
KosilebaHUi TIPY)KUHHOTO MasiTHUKAa OT MacChl Tpy3a M >KECTKOCTH TPY’>KUHBI;
WCC/eJOBaHNe He3aBUCHMOCTH Tepuofia KosjiebaHWi HUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka yc0BUsi paBHOBECHSI pbluara

1.30

dusuueckue s61eHUA 8 npupode: TIPUMepbl [JBWKEHUS C Ppas3IMuHbIMU
CKOPOCTSIMM B )KMBOW U He)XUBOU NPUPOJe, [eNCTBUE CUIIbI TPEHUS B IIPUPOJie U
TeXHUKe, TPWIWBbl M OT/MUBBL, [BWKeHHWe IaHeT COHEUHOW CHUCTeMBlI,

peaKTHBHOE ABV)KEHHE JXMBLIX OPrdHM3MOB, PbIUdl' B Te€Jieé Y€/I0OBEKd, B/IMAHHE




aTMOC(bepHOFO [AaBJ/IEHHsA Ha JKUBOM OpraHuvsM, Il/laBaHHE pr6, BOCIIpUATHE

3BYKOB XMBOTHBIMH, 3eMJIeTpACEHHE, celicMHUUecKue BOJIHBI, IyHdAMH, 3XO0

TexHuueckue ycmpolicmea: COUJOMETP, AATYMKU TIOJI0)KEeHUs, pPacCTOSTHUSI U
YCKOpeHHsl, JUHAMOMeTp, TIOJIIMITHUKY, paKeThbl, pblyar, TMOJABWXHbBIA U

HGHO,E[BH)KHLIIZ 6J'IOKI/I, HAK/IOHHAs IIJIOCKOCTb, TPOCThbIeé MEXdHW3MBI B 6bITy,

13l coo0Iaromuecst CoCy/bl, YCTPONCTBO BOAOMPOBO/A, T'MIPAaBIMYeCKUH Ipecc,
MaHOMeTp, OapoMmeTp, BBICOTOMep, TIOPILIHEBOW HAcoC, apeoMeTp, 3XOJIOT,
WCTIO/Ib30BaHUe Y/IbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKYJ/ISIPHO-KMHETUUECKOW TeOpUM  CTPOEeHUs

2.1 BelllecTBa. Mojiesii TBEP/IOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BelleCTBa.
Kpucrannueckue v amopgHble Tena

25 [BkeHre yactul BemjecTBa. CBsi3b CKOPOCTHM [IBW)KEHMSI 4YacTUL] C

' TeMIiepaTypoii. BpoyHoBcKoe aBr>keHue, aubddy3us

2.3 CmauurBaHue ¥ Kanu/UIsIpHbIE SIBJIEHUS

2.4 TenyioBOe paciiMpeHue U CKaTue

2.5 TeruyioBoe paBHOBecue

26 BHyTpeHHsis1 3Heprus. Pabota u Teriornepeziaua Kak CrIOCOOBI W3MeHEHUs

' BHYTpeHHel 3Hepruu

2.7 Bubl Tenuionepesau: TeryIONpOBOAHOCTb, KOHBEKLIUS, U3TyUeHHe
HarpeBanue wu oxnaxzaeHve Ten. KomuuecTBO  TemioThl.  Yze/bHast
TerI0éMKOCTb:

2.8 : :

O=cm\t,—1,)
3aKOH COXpaHeHMWsl SHepPrud B TeIUIOBBIX IpoLieccax. Y paBHEHHE TeIJIOBOrO
6anaHca:

29

Q1 _Qz +..=0
Vcriapenue ¥ KoHjfeHcauus. Vi3MeHeHWe BHYTpeHHeW SHepruud B mpoljecce
510 WCrapeHdssT W KOHJAeHcauuu. KumneHue JKUAKOCTU. YJe/bHasi TemsioTa
' napoo6bpa3oBanust: L = Q/m
2.11 Bria)xHOCTB BO3/yxa




2.12

[lnaBneHve U KpuUCTa/uiu3alus. Vi3MeHeHWe BHYTDPeHHeW SHeprud Tpu

IJ1aBJIeHWH U KPUCTA/IJIM3aliiH. Y,ELEIII:HHH TeIlJyIOTa IlJIaBJ/IeHUd:

2.13

BHyTpeHHsIs1 3Heprusi CropaHusi TOIUIMBA. Y Zle/ibHasl TerioTa CropaHusl TOIJIMBA:
q=Q/m

2.14

[TpuHLUITEI pabOThI TeTIOBLIX ABUrarenei. KI1/J TerioBoro gBurareis

2.15

IMpakmuueckue pabombl

V3MepeHue y/iefbHOM TeMI0EMKOCTU MeTa/UIM4eCcKOro LWIMHJPA; KOJIMUecTBa
Ter/IOThl, TI0JIyYeHHOr0 BO/IOM KOMHATHOW TeMriepaTypbl (DUKCHPOBaHHOU
Macchl, B KOTODYIO OIyI[eH HarpeTbld IWIWHAD; KOJIWYEeCTBA TeIUIOTHI,
OTJ@HHOT'O0 HArpeThbiM LUMH/POM, TOC/Ie OMyCKaHWs €ro B BOAY KOMHATHOM
TeMIIepaTypbl; OTHOCHUTE/JILHOW BJIXKHOCTA BO3/[yXa; Y/eJIbHOW TeryIoThl
MaBieHus Jibfa. VccrnemoBaHue UW3MeHeHHsI TeMmriepaTypbl BOJBI  TIpU
pa3/IMYHbIX YC/IOBUSX; SIBJIEHUsI TeTIo0OMeHa IpPU CMeIMBAHWK XOJOAHOU U

ropsiueit BOibl; Mpoliecca UCTIapeHust

2.16

dusuueckue sig1eHUs1 8 npupode: TIOBEPXHOCTHOE HATsDKeHWe U KalWIspHble
sIBJIeHUs1 B TIPUPO/le, KPUCTa/UIbl B TpUpoJie, usnydyeHre CojHIla, 3aMep3aHue

BO/JI0OEMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuuecKue ycmpolicmea: Kanwu/uisipbl, IPUMepbl UCI0/Ib30BaHUsSI KPUCTAJIIOB,
JKU/IKOCTHBIM TepMOMeTp, [JaTuuK TemIlepaTypbl, TepPMOC, CUCTeMa OTOILIeHHUsI
JIOMOB, TUTPOMETPBI, TICHXPOMETp, TapoBas TypOuHa, [JBUraTe/lb BHYTPEHHEro

CropaHusl

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

SJ'IEKTPI/IBEILII/IFI TeJl. ,Z[Ba BH/ld 3JIEKTPUUYECKHX 3apsAa0B

3.2

B3auMogeiicTBre 3apsikeHHBIX Tesl. 3akoH KysioHa

3.3

3aKOH COXpaHeHUsI 37IeKTPUUeCKOTo 3apsizia

3.4

JJleKTpuyeckoe rosie. HampsykEHHOCTE  3/IeKTpUYECKOro Tosist.  IIpuHLiun

CyTepIiO3ULIUM 3/IEKTPUUYECKUX TT0Jiel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocutenu »snekTpuueckux 3apsifioB. [lelCTBHe 3/IeKTPUYECKOrO IO Ha

3/1eKTpruyeckue 3apsibl. [IpOBOAHUKY U JU3/1€KTPUKU

3.6

[TocTOsIHHBIN 3/1eKTPUUECKUN TOK. [leliCTBUS 3/1eKTpruyecKoro Toka. Cusa Toka.




Hampsixkenue.
I'=q/it,U=A/q

O/eKTpUUecKoe COTIPOTUBJIEHHE. Y le/IbHOe 37IeKTPUUeCcKoe COTPOTUBIIEHUE:

3.7 R = pl/S
38 3akoH Oma /17151 yuacTka syiekTpuueckoi ternu: I = U/R
[TocnenoBarenbHOE COejMHEHE TIPOBO/JHHAKOB:
« TT—=JT oJ7.- R—R 4o
3.9 [TapannensHOe coejiHeHHEe TTPOBOJHUKOB PABHOT'O COMPOTUBJ/IEHUS:
R
U=U;:;I=I+1;R=—.
ST -7 2
CwmeniaHHble COejiHeHUs TIPOBOJHUKOB
3.10 PaboTa ¥ MOIIHOCTB 3/1eKTpudeckoro Toka. A = Ult, P = Ul
3akoH [IxoyJist — JleHua:
3.11 2
. Q=I"-R-t
312 OneiT Opcrefsa. MarHuTHoe T1i0Jle IIPSMOrO TIPOBOJHUKA C TOKOM. JInHuu
MarHMUTHOM UHJYKLUU
313 MarHvuTHOe T10/ie TIOCTOSIHHOTO MarHuta. B3anMopelcTBHe TMOCTOSIHHBIX
MarHuToB
3.14 JlelicTBYe MarHUTHOTO T10JIsI HAa TPOBOJIHUK C TOKOM
3.15 OnbiTel Papazes. ABeHre 371eKTPOMarHuTHOM UHAYKLMK. [IpaBuo JleHia
IIpakmuueckue pabomnl
V3mepeHre  5/1eKTPUUECKOTO  COMPOTHB/IEHUS  Pe3UCTOpa;  MOLHOCTU
3/IEKTPUUECKOT0 TOKA; PabOThI 37IeKTPUYECKOTO TOKa.
3.16 VccnepmoBaHue 3aBUCUMOCTHA CW/Ibl TOKA, BO3HUKAMOLEr0 B IPOBOJHUKE

(pe3ucTopsl, 1aMIIOyKa), OT HanpsbKeHWs Ha KOHLIaX MPOBOJHUKA; 3aBUCUMOCTH
COTIPOTHBJIEHUS OT JJIMHBI IPOBOJHUKA, MJIOLAJM €ro MOoNepeyHoro ceyeHus U

YAeJIbHOr0 COIIPOTHUBJ/IEHUA.




HPOBepKa MpaBwW/ia AJiA 3JIEKTPUUECKOr'O HAIIpsDKeHMS IIpU MoCjie4oBaTe/IbHOM
CoOeJVHEeHWH TIPOBOAHHMKOB; IIpaBW/a i CHJIbI 3JIEKTPUYECKOI'O TOKa IIpHU

rapasiie/lkHOM COe/JMHeHUU MPOBOJHUKOB (Pe3UCTOPHI U JIaMITOYKa)

dusuueckue se/1eHUsl 8 npupoae: JJIEKTpHUYEeCKHEe HABJIEHUA B aTMOC(l)epe,

3.17 5/IEKTPUYECTBO ’KUBBIX OPraHU3MOB, MarHUTHOe I0Jie 3eM/H, peid MoJoCcoB,
POJIb MarHUTHOTO T0JISA JJ1s1 )KU3HU Ha 3eMJie, NOJISIPHOe CUSTHUe
TexHuueckue ycmpoticmea: >1€KTPOCKOI, amriepMeTp, BOJIbTMETp, peocTarT,
CUéTUMK  3/IEKTPUUECKOW  SHEpPruM, 37eKTPOOCBETHUTe/bHble  TPHOOPBI,
3.18 HarpeBarTe/ibHble 3JIEKTPONPHUOOPHI (npumepsr), J/IeKTpUYecKre
NpeloXpaHuTe/y, 3/eKTPOMarHuT, 3JIeKTPOJBUraTe/b IIOCTOSIHHOIO —TOKa,
reHepaTop MOCTOSIHHOI'O TOKa
3.19 ONeKTpOMarHUTHbIe BO/IHBL. 111Kaa 3/1eKTPOMarHUTHBIX BOJIH
3.20 JlyueBast mozienb cBeta. IIpssMonrHeliHOe pacripocTpaHeHye CBeTa
3.21 3aKoH oTpakeHUs cBeTa. I170cKoe 3epkano
3.22 [Ipenomnenuve cBeTa. 3aKOH TpeIOM/IEHHs CBeTa
3.23 Hwcriepcus cBeta
394 JIun3a. Xop nyueit B ymH3e. POKyCHOe paccTosiHue uH3bl. OnThyeckas cuia
' qmvH3el: D = 1/F
3.25 ['nma3 kak ontrueckast cucrtema. OnTryeckye MprubopbI
IIpakmuueckue pabomnl
##H#Par###l3MepeHre ONTUYECKOM CHWIBI coOuparolell MH3bL, (OKYCHOrO
paccTosiHusl coOuparorieli IMH3bI (TI0 CBOKMCTBY PaBEHCTBA pa3MepOB MpeiMeTa 1
n300pakeHus], KOTrJa TpeJMeT pacliojioXKeH B JBOWHOM (DOKyce), TIOKa3aTess
3.26 TpeJIOMJIEHHUS CTeK/Ia.
###Par##llccnenoBaHre CBOMCTBA W300paXkKeHMs], TIOJYYEHHOTO C TIOMOII[bIO
cobuparoiiell JIMH3bI; HU3MeHeHMs] ()OKYCHOTO PacCTOSIHUSI JBYX CJ/IOXKEHHbBIX
JIUH3; 3aBUCUMOCTH YIJIa IpeJIOM/IEHHsI CBETOBOIO Jiy4ya OT yrja NaJleHusl Ha
rpaHuL{e «BO3JyX — CTEKJIO»
397 dusuveckue seneHus 6 npupode: 3atmenus ConHua u JIyHbl, LiBeTa TeJ,
' OTNITUYeCKye siB/ieHrs1 B atMocdepe (1BeT HeOa, pedpakiiyis, pafyra, MUPax)
398 TexHuueckue ycmpolicmea: OYKM, TepuCKor, (¢oToannapar, ONTUYeCKHUe
' CBETOBO/bI
4 KBAHTOBLIE ABJIEHUA
4.1

PaguoaktiBHOCTE. Anbda-, Oeta-, ramMma-usnydenus. Peakuyu anbda-u Oeta-




pacraza

4.2 OnbiThl Pe3epdop/a no paccesiHuto anbda-uactull. [I1aHeTapHast Moie/ib aToMa

4.3 CocTtaB aToMHOrO sifipa. M30Torbl

4.4 [Tepuoj mosypacriazia aTOMHBIX sziep

4.5 fAnepHble peakiiuu. 3aKOHbI COXpaHeHUs 3apsiZl0BOr0 U MacCOBOI'0 yucell
dusuueckue seneHus 8 npupode: eCTeCTBEHHbIM paJuOaKTUBHbIA (OH,

4.6 KOCMUUYeCKHe JIyud, PpaJWO0akTUBHOE WU3/IyueHWe T[IPUPOJHBIX MUHEepasoB,
JleliCTBUe paJiJMOaKTUBHbIX U3/1yUeHHI Ha OPraHr3M uesioBeKa

47 TexHuueckue ycmpolicmea: CIeKTPOCKOT, WHAWBUYAIbHBIN [[03UMeTp, KaMepa

BI/IJ'ILCOHEI, A0ePHas SHEPreTuka




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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