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INIOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 110 (U3MKe Ha ypOBHE OCHOBHOTO o0O0Ilero o6pa3oBaHus
coCTaB/ieHa Ha OCHOBe TIOJIO)KeHUM U TpeOOBaHMM K pe3y/ibTaTaM OCBOEHHUSI Ha
6a30BOM ypOBHE OCHOBHOM 00pa3oBaTe/bHOM TPOTpaMMbl, Mpe/CTaBIeHHBIX B
@dI'OC 00O, a Takxe c yuéTom demepanbHOl paboueli TpOrpaMMbl BOCITUTaHUS U
KoHueriuu rpernofaBanus yuebHoro ripegmeTa «Du3nka».

Copep>xaHve mporpaMMbl Mo (u3MKe HarpaBieHO Ha GhopMHUpOBaHUe
eCTeCTBeHHOHAyYHOM TPaMOTHOCTU OOYy4YaroIMXCsi W OpraHU3alui0 U3yueHUst
(GU3UKM Ha [edaTeIbHOCTHOM OCHOBe. B mporpamMme mo (usvke y4WTHIBAalOTCS
BO3MOKHOCTH ydeOHOro TipeaiMera B peanu3auuu TpeboBanuiit ®I'OC OO0 k
TJIAHAPYEMbIM JIMUHOCTHBIM M MeTarnpeAMeTHbIM pe3yJsibTaTaM 00ydeHus, a TakKe
MeXXTpeZIMeTHbIe CBSI3M eCTeCTBeHHOHAYUYHbIX YueOHbBIX TMpeMeTOB Ha YpOBHe
OCHOBHOTO 0011jero obpa3oBaHus.

[Tporpamma 1o ¢u3MKe yCTaHaBAMBaeT pacripefie/ieHre yueOHOro MaTepuasa
1o rojilaMm oOyueHus (10 Kjaccam), TipejjlaraeT MPUMEepPHYO T0C/ie[j0BaTe/TbHOCTh
M3y4eHusi TeM, OCHOBaHHYIO Ha JIOTMKe pa3BUTHs TPeAMETHOTrO COZiepKaHus U
y4éTe BO3paCcTHLIX 0COOeHHOCTel 00yJaroIuxcs.

[TporpamMmMa 10 (u3uKe pa3paboTaHa C ILje/lbI0 OKa3aHUS MeTOJUYecKOi
TIOMOIIM YUUTE/TIO B CO3/iaHMY paboueli MporpaMMel 1o yueOHOMY TpeiMeTy.

du3uKa SBISIETCS CUCTEMOOOPAa3yIOIIUM [I/Isi eCTeCTBeHHOHAYUYHbIX YueOHbIX
TIpeIMeTOB, TIOCKOJIbKY (M3HWUecKHe 3aKOHBI JiekaT B OCHOBe IIPOLIeCCOB U
ABJIEHUN, HW3yyaeMbIX XUMUeH, OHo/IoTWel, acTpOHOMHeHM U  (U3NUeCKOon
reorpaduveli, BHOCUT BK/IaJ B eCTeCTBEHHOHayuHYH) KapTHUHY  MUPa,
npe/ioCTaB/isieT HaubOosiee sicHble 00pa3iibl TMPUMEHeHUs] HayuHOro MeToja
T03HAaHMS, TO eCTh CTIoco0a MoydeHust JOCTOBEPHBIX 3HAHUM O MUPe.

OpHa U3 T/IaBHBIX 3afiau (u3nueckoro obpa3oBaHUsl B CTPYKType 00iijero
o0Opa3oBaHUsI COCTOMT B (POPMHUPOBAHUM €CTEeCTBEHHOHAyUHOM TI'DaMOTHOCTH U
MHTepeca K HayKe y 00ydJaroluxcsl.

N3yyenve ¢@usuku Ha 06a30BOM ypoBHe TipejriosiaraeT OBJlafieHUe
C/IeYIOLIMMHA  KOMITETeHTHOCTSIMH, XapaKTepU3YIOLIUMU eCTeCTBeHHOHAYUHYHO
IPaMOTHOCTB:

e HAYUHO OOBSICHATH SIBJIEHUS;

e OLIeHUBATh U TOHUMATb 0COOEHHOCTH HAaYYHOT'0 UCCIe/JOBaHMS;

e UHTEpPNpeTUpOBaTb  JlaHHble U UCIO/Ib30BaTb  Hay4YHbIE
Jl0Ka3aTebCTBa /15 MOTy4YeH s BbIBOZIOB.

Llenn wu3yueHusi (PU3MKA HAa YpPOBHE OCHOBHOTO 00iijero ob6pa3oBaHus
oripesiesieHbl B KoHLenuu TpernofaBaHust yueOHoro mnpeamera «®Pusnka» B
oOpa3oBaTe/ibHBIX ~OpraHusanusx Poccuiickolt @epepauyd, peanM3yHOLUX
OCHOBHBIe  0011]e0Opa3oBaTe/ibHble TIPOTPaMMbl, yYTBEP)KAEHHOW pellleHHeM



Konnernu MunuctepcTtBa nipocBelenus Poccuiickor ®@enepanuu (MpOTOKOM OT 3
nekabps 2019 r. Ne [TK4BH).
ey usyueHus (Pu3UKuU:

npuobpeTeHre WHTepeca W CTPeMJIEHUS OOYYarIIUXCs K HAyYHOMY
V3YUYEHUIO TPUPOJbI, Pa3sBUTHE UX WHTe/IEKTyaJbHbIX W TBOPYECKUX
CII0COOHOCTel;

pa3BUTHE Tpe/ICTaBIeHUI 0 HAYUHOM MeTO/ie M03HaHusl U (h)OpMHUpOBaHUe
WCC/IeIOBATe/IbCKOT0 OTHOILIEHUS K OKPY KaroLLUM SIBJIEHUSIM;
(¢hopMHpOBaHWEe HAyYHOTO MHPOBO33DEHHUSI KakK pe3yJbTaTa H3yueHHus
OCHOB CTPOeHUs] MaTepyUu U (PyHJaMeHTalbHbIX 3aKOHOB (DU3VKY;
¢bopMHpoBaHUe TIpe/CTaBlAeHUd O poyv (U3WKU [J/Isl pa3sBUTHS JPYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BuUTHEe  TIpe/iCTaB/eHu 0  BO3MOXHBIX  cdepax  Oyayiieit
npodeCCUOHA/ILHOW JlesiTeTIbHOCTH, CBSI3aHHOW C (DU3UKOW, MOATOTOBKA K
JanbHelieMy o0yueHUI0 B 3TOM HarlpaB/IeHHH.

ITocTwkeHue 3TUX lieJied TMporpaMMbl MO0 (U3UKe Ha YPOBHE OCHOBHOTO
ob11iero obpa3oBaHMs 00eCTIeUMBaAETCS PellIeHreM CIeYIOIINX 3a/4au:

npuobpeTeHre 3HaHUM O [JUCKPETHOM CTPOEHUM BeIIlecTBa, O
MeXaHWUYeCKHX, TeIUIOBbIX, 3JIEKTPUYECKUX, MAarHUTHBbIX U KBAHTOBBIX
SIBJIEHUSAX;

nprobpeTeHre yMeHUN OMUCHIBaTh U OOBSICHATH (hM3HUecKue SIBIeHUs C
VICTI0/Ib30BaHVeM MO0/TyUeHHbIX 3HAaHWUM;

OCBOEHME MeTOJ0OB pellleHHs TMPOCTEeUIIMX PpacyéTHbIX 3aZad  C
VICTI0/Ib30BaHUEM (dr3nUeCcKux MoO/ieJieq, TBOPUYECKHUX 17|
TIPaKTUKOOPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHe YMeHUW Hab/roaTh MPUPO/HBIE SIBJIEHUSI U BBIMO/HATh OMbITHI,
nabopaTtopHble pabOTbl W  SKCIepUMeHTaslbHble HCC/Ie[0BaHUSI C
WCTIOIb30BaHKEM U3MepUTe/TbHBIX PUO0POB;

OCBOeHUe TIpUEMOB paboThl ¢ uH(oOpMaluel Hr3UUeckoro cojeprKaHus,
BKJIFOUasi TH()OPMAL[MIO0 O COBPEMEHHBIX JOCTM)XEeHUsAX (PU3MKH, aHa/lInu3 U
KPUTHUECKOe OLleHHMBaHWe MH(pOopMaLuy;

3HAKOMCTBO €O c(epamu Npo(heCCUOHAIBHON JeSITe/TbHOCTH, CBSI3aHHBIMU
C (U3MKON, U COBPEeMEeHHbIMU TEeXHOJIOTUSMH, OCHOBaHHBIMU Ha
JOCTKEeHUSX (PU3NYEeCKON HayKH.

Ha u3yuenue ¢usuku (6a30BbI ypoBeHb) Ha YPOBHe OCHOBHOT'O OOIIero

oOpa3oBaHust 0TBOAUTCs 238 yacoB: B 7 Kiacce — 68 uacoB (2 yaca B Hefiesiio), B 8
K/acce — 68 yacoB (2 yaca B HeZiento), B 9 kiacce — 102 vaca (3 yaca B Hejie/it0).

[peasiaraemMselii B iporpaMMe 1o ¢u3mKe repeyeHb JlabopaToOpHBIX paboT U
OTBITOB HOCHUT PeKOMeH/laTe/IbHbIM XapakKTep, yUuTesb JefaeT BbIOOp MpoBe/ieHust



nabopaTropHbIX pabOT ¥ OMBITOB C YYETOM WHIWBUYaTbHBIX 0COOEHHOCTeMH
00yuaroluxcs, CryMcKa KCIepUMeHTa bHBIX 3aZlaHUM, Tpe/ijlaraeMbIX B pamMKax
OCHOBHOTO T'OCY/]JapCTBEHHOT0 3K3aMeHa Mo (Pu3uke.



COJEP)XAHUE OBYUYEHUSA

7 KIIACC

Pa3pien1 1. du3uKa 1 eé poJsib B I03HAHUU OKPY)Kalollero Mupa.

du3rKa — Hayka O mipupofe. fAByeHuss npupobl. PU3UUECKUe SBIeHUSA:
MeXaHUYeCKue, TeryioBble, 3JIeKTPUUeCKUe, MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeIUUMHbI. V3MepeHue (U3NUECKUX BeJUUrH. Pu3nueckue
nipubopsl. [TorpemiHOCTL U3MepeHnid. MekayHapoJHasi CUCTeMa eVHULI.

Kak ¢usmka u JApyrvue ecTeCcTBEHHble HAyKd HW3yuyalOT MPUPOAY.
EcTecTBeHHOHay4YHbIM MeTO/] TO3HaHWS: HaOJIIOZieHNe, TTOCTAaHOBKA HAyuHOTO
BOTIPOCA, BBIIBW)KEHHE TUTIOTe3, SKCTIEPUMEHT I10 IPOBepKe TUIIOTe3, 00bsCHeHNe
HabJ/tojaemMoro siByieHus. Onrcanue GU3NUeCKUX SIBJIEHUN C TIOMOIIbIO MO/ieTei.

demoncmpayuu.

1. MexaHuuecKre, TerJiOBble, 3JI€EKTPUUYECKWEe, MarHUTHble, CBETOBbIE

SIBJIEHUS.
2. ®usnueckre TIPUOOPHI U TIPOIeAypa MPsSMbIX U3MePeHU aHa/IoroOBbIM U
L(PPOBBIM TIPHOOPOM.
JlaGopamophble pabombl U ONbIMbL.
1. OmpegesieHue 1ieHbI Ae/leHUs 1IKa/Ibl U3MepUTebHOT0 TIprbopa.
2. VI3MepeHMe pacCTOSIHUM.
3. M3mepeHue 00bEMa KUAKOCTH U TBEPOTO TeJa.
4. OnpepesneHve pa3sMepoB MaJibIX TeJl.
5. V3MepeHue TemriepaTypbl IIpA MOMOLIM >KUAKOCTHOIO TepMOMeTpa U
JlaTurKa TemIieparyphl.

6. IIpoBemeHue KccienoBaHUA 0 NPOBEPKe TMIIOTe3bl: JalbHOCTh I10JIETa
IIapyKa, MyIeHHOTO TOPU30HTaIbHO, TeM 0oJibiiie, ueM 0o0Jibille BbICOTa
TyCKa.

Pa3pen 2. IlepBoHaua/ibHbIEe CBeleHUs 0 CTPOEHUM BeljecTBa.

CtpoeHue BeljecTtBa: aTOMbl U MOJIEKYJbl, UX pasMepbl. OTMBITHI,
[l0KasbIBarollie TUCKPeTHOe CTPOeHHe BellleCTBa.

Oewkenne yactvl BellecTBa. CBsi3b CKOPOCTU [BWKEHUS YacTUL] C
TemriepaTypoil. bpoyHoBckoe aBwxeHue, nud@ysusi. B3aumopelicTBue uacTull
BellleCTBa: NPUTSIKeHKe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHUSI BellleCTBa: CTPOEHHe ra30B, >KUAKOCTeH U TBEPABIX
(KpucTanImyeckrx) Tesi. B3auMOCBs3b MeXZy CBOWCTBAMM BeLECTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJbI.

Hdemoncmpayuu.

1. HabmrogeHre 6pOyHOBCKOTO ABMKEHHMS.



2. Habmogenue auddy3um.
3. HabmomeHnve  siBleHWl,  OOBSCHSIOIMIUXCS — TPUTSDKEHUEM — WU
OTTa/IKUBaHWEM YacCTHI] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka JuaMeTrpa aroMa MeTOAOM PpsAf0B (C UCMOJb30BaHUEM

dboTorpaduii).

2. OMnbITHI O HAOJTIOJEHUIO TETVIOBOT'O PacIlipPeHUs ra3oB.

3. OMBITbI O 0OHAPYKEHUIO IeHCTBHUS CHUJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS.

Pa3gen 3. [IB>keHue ¥ B3anMO/ieliCTBHe TeJl.

MexaHuueckoe [JBwkeHUWe. PaBHOMepHOe W HepaBHOMEDHOE [BIKEHUeE.
Ckopoctb. CpefHsisi CKOPOCTb MPU HePaBHOMEDHOM [BWXKeHWM. Pacuét mytu u
BPEMEHMU [IBVIKEHUS.

fIBneHve WHepuMM. 3aKOH HHepLUM. B3aumopencTBUe Te/l KaK MpPUYMHA
VM3MEHeHUs] CKOPOCTU [IBWXKeHus Tejl. Macca Kak Mepa WHEPTHOCTU TeJa.
[TInoTHOCTE BemecTBa. CBSI3b MJIOTHOCTU C KOJIAMUECTBOM MOJIEKY/T B e[UHULE
o0BEMa BelljeCTBa.

Cuia KaK XapakTepuCTHKa B3aumozeucTBus Tes. Cha ynpyrocTu U 3aKOH
I'yka. VIamMepeHune cuibl C MOMOILBIO AUHAMOMeTpa. fIB/ieHWe TATOTeHUs U Chja
TsoKeCcTU. Cusia TSDKeCTU Ha Apyrux riadHetax. Bec Tesa. HeBecomocts. CioxkeHue
CWJI, HafpaB/eHHBIX 0 OJHOW TpsiMOoM. PaBHOgelcTBytolass cuil. Cria TpeHUsl.
TpeHure CKOJIb>)KeHUs U TPeHUe TIOKOs1. TpeHre B MPUPO/Jie U TeEXHUKE.

demoncmpayuu.
1. HabmrogeHre MexaHMUeCKOTO ABW)KEeHUs TeJla.
2. VI3MepeHMe CKOPOCTH MPSIMOJIMHEHMHOTO [IBU>KEHUSI.
3. HabsmomeHue siBjieHUs] UTHEPITAM.
4. HabnrozieHrie n3MeHeHUs1 CKOPOCTH TPH B3aUMO/IeCTBUH TeJl.
5. CpaBHeHHe MacC M0 B3aUMOZEUCTBUIO TeJl.
6. Co)xeHUe CWJ/I, HallpaB/Je€HHbIX M0 OHOM TIPSIMOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OmnpepneneHre CKOPOCTA PaBHOMEDHOTO JABW)KeHHU (IIapyKa B XKUIKOCTH,
MO/Ie/TN 37IEKTPUUECKOTO aBTOMOOWISI M TaK Jiasee).

2. OrmpesienieHe CpeJHeN CKOPOCTH CKOJBbKeHHs Opycka WM IapuKa To
HaKJIOHHOM MJIOCKOCTH.
OrnipefienieHye TJIOTHOCTU TBEPZAOTO Tesa.

4. OmbITbI, [eMOHCTPUPYIOIME 3aBUCUMOCThL paCTsKeHUs (Jedopmaliun)
TIPY>KUHBI OT TIPUIO’KEHHOU CUJIBL.

5. OmbITBI, AeMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBXXEHUS OT
Beca TeJjla U XapaKTepa COINPHKaCaroIIUXCs MOBEPXHOCTEM.

Pa3gen 4. [laB/ieHue TBEPABIX TeJI, )KUAKOCTEHU U ra3oB.



HNaBnenue. CriocoObl yMeHbBIIIEHUs U yBe/TMueHusl iaByieHus. [laBieHue rasa.
3aBUCHMOCTh JaB/ieHUs1 Tra3a OT 00BEMa, TemriepaTypbl. [lepesaua [aBjieHUs
TBEPABIMU TeJlaMH, KUAKOCTAMU M raszamu. 3akoH [lackans. ITHeBmaThueckue
MaIllMHbI. 3aBUCHMOCTh [IaBJIeHUs >KMIKOCTH OT TJIyOWHBI. I'MapocTathueckuii
napagiokc. Coobiijatorifecst cocyabl. ['uapaBIMueckiie MeXaHU3MBbI.

AtMocdepa 3emnu u aTMocdepHoe AaBiaeHue. [IpUuMHbBI CyllleCTBOBaHUS
BO3AyITHOW o6osouku 3emau. OmbiTr Toppuuesm. M3mepeHue atMochepHOTO
JaBjeHusi. 3aBUCUMOCTb aTMOC(EepHOro aBjieHUs] OT BbICOThI HaZl YDOBHEM MOPSI.
[Tpubops! /151 U3MepeHrst aTMOC(epHOTO JJaBIeHMUs.

HericTBue >XUAKOCTU U ra3a Ha MOTPY>KEHHOe B HUX TeJO. BeITasKUBaroIias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3myxoniaBaHue.

demoncmpayuu.
3aBUCUMOCTH [IaBJ/IEHUSI Ta3a OT TeMITepaTyphbl.

[Tepenaua faB/ieHUs )KUJKOCTBIO Y Fa30M.

Coobmarotyecs: CoCyAbl.

['mppaBnuueckri rpecc.

[TposiBneHue feliCTBUSI aTMOC(EPHOTO JaB/eHUsI.

3aBUCUMOCTh BBLITA/IKMBAIOIE CH/IBI OT OOBEMa TOTPY)KEHHOW uacTH

e ok W=

Tesla U MJIOTHOCTHU XKUAKOCTH.
PaBeHCTBO BbITaTKUBalOII[el CU/Ibl BeCYy BHITECHEHHOU JKHUJKOCTH.

8. Yc/ioBYe TJIaBaHUS TeJl: TIJlaBaHWe WU TOTpy>KeHWe Tesl B 3aBUCHMOCTH
OT COOTHOIIEHUS TIJIOTHOCTEM TeJla U XKUAKOCTH.

JlabopamopHble paGombl U ONbIMbI.

1. WccnemoBaHue 3aBUCUMOCTH Beca TeJla B BoZie OT 00béMa MOrpyKEHHOH B
JKAJKOCTb YaCTH TeJia.

2. OrnpenesieHMe  BBITATKUBAKOIEWd CU/bI, JEWCTBYIOIIEM Ha  TeJlo,
MOTPY>KEHHOE B JKUJKOCTb.

3. TlpoBepka He3aBHMCHUMOCTH BhITA/IKUBalOIIel CUJIb, JeMCTBYIOIIEH Ha TeJlo
B JKUJIKOCTH, OT MaccChl TeJa.

4. OmbITbI, [AEMOHCTPUPYIOIME 3aBUCUMOCTb BbITAJKWMBAKOIEN CUJIbI,
JeNCTByIOIlell Ha Telo B JKUJKOCTH, OT O00béMa TIOTPY)XEHHOU B
JKUJKOCTb YaCTU TeJla U OT TIJIOTHOCTH XKUAKOCTH.

5. KoHcTpyupoBaHuve apeoMmeTpa W/IM KOHCTPYMDOBaHWE JIOAKU U
oripeziejieHue eé rpy3ornobEMHOCTU.

Pazjen 5. PaGoTa 1 MOIHOCTh. JHEprusl.

Mexannueckasi pabota. MoOII[HOCTb.

[TpocThie MexaHW3MbI: pbluar, OJIOK, HaK/JIOHHas TIOCKOCThb. [IpaBuio

paBHOBecHsl pbluara. IIpyiMeHeHHe TIpaBW/Ia pPaBHOBeCHsI pbiuara K OJI0Ky.

N



«30m0Toe mnpaBwio» MexaHukd. KII[ mnpocteix MexaHus3MoB. IIpoctbie
MeXaHU3MbI B OBITY U TEXHUKe.

Mexanuueckass 5SHeprusi. KuHeTuMueckass ¢ TIOTeHL|Ma/IbHasi SHEPrus.
[TpeBpailljeHre OIHOTO BU/la MEXaHUUYECKOU SHEPTUM B IPYTrOW. 3aKOH COXpaHEeHUs
SHEPruy B MeXaHUKe.

emoncmpayuu.

1. TIpumepsl NPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmnpegneneHvie paboThbl CU/bI TPEHUSI TIPY PaBHOMEDHOM [IBU)KEHUU Tejia

10 TOPU30HTA/IbHOW MOBEPXHOCTH.

2. WccenoBanue ycioBrMY paBHOBECHS pbluara.

3. W3mepenue KII/l HaK/TOHHOM MIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHHUs MeXaHUYeCKOW SHepruu.

8 KV/IACC

Pa3nen 6. TenioBbie AB/1eHMSA.

OCHOBHBIE TIOJIOJKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOPUM CTPOEHHUs
BelrjectBa. Macca U pasMmepbl aTOMOB U MoJieKy/l. OMNbIThI, MOATBeprKAaroLiye
OCHOBHBIE T0JIOXKEeHHS MOJIEKYIIPHOKUHETHUUECKOU TEOPUU.

Mogenu TBEPAOro, >KUJKONO W Ta3000pa3HOTO COCTOSIHUY BeIlecTBa.
Kpucrannmueckre u amopdHbie Tena. OObsiCHEHHe CBOMCTB ra30B, KHUAKOCTeH U
TBEDABIX TeJ Ha OCHOBE TIOJIOKEHUM MOJIEeKYJISIPHO-KUHETUUYECKOW TEeOpHUH.
CmauvBaHMe U Kanu/uIsipHble siBjieHus. TerioBoe pacllirpeHue U ckaTue.

Temniepatypa. CBsi3b TeMmriepaTypbl CO CKOPOCTBIO TeIlJIOBOTO [BWKEHHUS
yactul]. BHyTpeHHsisi 3Heprus. CriocoObl H3MeHeHHsI BHYTPEHHEM >SHepruu:
Terviorepeaaya u CoBeplLLIeHue paboThI. Byl Terviorepesayuu:
TeIIONPOBOAHOCTh, KOHBEKL{Ms, U3J/IyYeHuUe.

KonuyecTBo TeryioThl. Y/ienbHasi TeIJIOEMKOCTh BelljecTBa. TeriooOmMeH U
TETUIOBOE paBHOBeCHe. YpaBHeHHWe TerjioBoro OasaHca. [ljaBneHwe u
OTBep/ieBaHHWe KPUCTA/UIMYeCKUX BeLleCTB. YJe/bHasg TeIvioTa I[JlaB/IeHuUs.
[Tapoobpa3oBanue u KoHAeHcaius. Mcmapenue. KumeHuwe. YjenpHasi Teruiora
napoobOpa3oBaHus. 3aBHCHMOCTb TeMITePaTypbl KWIIeHHWs OT aTMochepHOro
JlaBJIeHus.

BnaxxHocTs Bo3ayXa.

OHeprus TOIIMBa. Y [ie/ibHasi TeryioTa CrOpaHusl.

[TpunLmrel paboTel TeryioBbix ABurareneit KII[ TerioBoro ABuraTelis.
TeryioBble ABUTaTeM U 3alliTa OKPY’KaroIler Cpe/bl.

3aKOH COXpaHeHUs Y MpeBpalljeHUsl SHEePIMY B TEeIVIOBbIX MpoLjeccax.

Hdemoncmpayuu.

1. HabmrogeHre 6pOyHOBCKOTO ABUKEHHMS.
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Habsmoenue auddysum.

Habntonenue ssBeHUi cMauMBaHUs U KalTWIISIPHBIX SIBJIEHUH.
HabntozieHue TeryioBoro paciivpeHust Tesl.

W3meHeHWe AaBreHUs Ta3a MPU U3MeHeHUU 00bhEMa M HarpeBaHUM WU
OXJIaXKIeHUU.

[IpaBuia v3MepeHust TemriepaTyphl.

Buap! Teriornepejauu.

Ox/akJeHre TIpY COBEPIIeHNH padOoThI.

HarpeBaHue npu coBepIlieHUH pabOThl BHEIITHUMH CHUIaMH.

. CpaBHeHHe TeIrI0EMKOCTel pa3/TMUHbIX BEI[eCTB.

. Habmopenue kumneHus.

. HabmomeHre nocToSIHCTBA TeMITepaTyphl MpH IIaB/I€HUH.
13.

Mopenu TenyioBbIX ABUTaTe/eN.

JlaGopamopHble pabombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OmnbIThI IO 0OHAPY’KEHUIO 1eHCTBUSI CUJT MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OnbITHI IO BBIPAIMBAHMIO KPUCTAJIJIOB [IOBAPEHHOM COJIM WU/IM caxapa.
OnbITel IO HAOIIOZEHUIO TEeTJIOBOTO pacIliMpeHUs Ta30B, >KUJKOCTeN U
TBEP/BIX TeJl.

OnpefeneHyre faBjieHus BO3Ayxa B OasyioHe LITIPULIA.

OrbIThI, A€MOHCTPUPYIOLME 3aBUCUMOCTbL [JaBjleHUs BO3[yXa OT ero
00bEMa 1 HarpeBaHUsI WU OXJIaXKJeHUsI.

[TpoBepka rumore3bl TMHENHON 3aBUCMMOCTH JJIMHBI CTOIOUKA XKUIKOCTH
B TEPMOMETPUYECKOM TpyOKe OT TeMIiepaTyphl.

HabntomeHrve wu3MeHeHWsi BHYTpeHHel JHeprud Tejia B pe3y/bTare
Terviornepejaud U paboThl BHELITHUX CUJI.

VccnenoBanue siBjieHUSI TeryiooOMeHa TIpDU CMeIMBAaHUM XOJOJHOU U
ropsiuei BOJIbI.

OrnpeziesieHe  KOJIMYECTBA  TeIUIOTHI, IIOJIyYEHHOTO BOZAOW  MpH
TeryiooOMeHe C HarpeThIM MeTa/lJTUUeCKUM LIUTUH/IPOM.

OmnpesiesieHye y1e/IbHOM TEIVIOEMKOCTH Bell[eCTBa.

NccnemoBanue mporjecca UCIapeHusl.

OmnpepesieHyie OTHOCHUTE/IBHOU BJI&)KHOCTH BO3/yXa.

OrnpesiesieHye y/1eJIbHOM TEIUIOTHI TJ/1aB/IE€HUS JTbJA.

Pa3pesn 7. DiiekTpruyecKue U MarHUTHbIE IBJICHUSA.

OnekTpusauusa Ten. [IBa pojja 3/IeKTpUYECKUX 3apszfoB. B3anmogelicTBhe
3apsbKeHHbIX Tesa. 3akoH KysioHa (3aBUCMMOCTB CHJIbI  B3aUMOJEHCTBUS
3apsDKEHHBIX Te/ OT BeJIMUMHbI 3aps/I0B U PACCTOSIHUS MEX/y TeJlaMH).

OnekTpuueckoe mosie. HanpsykéHHOCTE 37eKTpudeckoro rmosid. IIpuHimn
Cyneprno3uLIMU 3JIeKTPUUECKHUX T10/Iel (Ha KaueCTBEHHOM YPOBHe).



Hocurenu sneKTpuuecKux 3apsioB. DJe€MeHTapHbIA 3/IeKTPUUEeCKUW 3apsi,.
Ctpoenue aroma. [IpoBOZHMKM ¥  [USJIEKTPUKUA. 3aKOH COXpaHeHus
3JIeKTPUYECKOro 3apsija.

ONeKTpUUeCKUid TOK. YCJIOBUS CYI[eCTBOBAHUS 3/€KTPUUECKOTO TOKa.
VCTOYHUKM TIOCTOSIHHOTO TOKa. [lelCTBUS 3JIEKTPUUYECKOTO TOKa (TeryioBoe,
XUMUUECKOe, MarHUTHOE). DNIeKTPUUeCKUM TOK B )KUJKOCTSIX U rasax.

OnekTpuueckass Uenb. Cuia TOKa. JJIeKTpUUYECKOe  HarlpsKeHue.
ComnpoTtuB/ieHue TIPOBOJHUKA. Y ie/lbHOe COIMpPOTUB/IeHUe BellecTBa. 3aKOH OMa
A yuactka uenu. IlocsiesoBatesibHoe U Mapajijie/lbHOe — COeJUHEeHHe
TIPOBOJHUKOB.

Pabota ¥ MOIIHOCTb 2JIEKTPHYECKOTO0 ToOKa. 3akoH /[koyns—J/leHtia.
OneKkTprUyecKue 1efy U ToTpeOuTesn 371eKTpUUecKou sHepruu B 6biTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHbIe ~ MarHuUThl.  B3auMopencTBUe  TOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe 1osie. MarHutHoe 1oJie 3eM/IM U ero 3HaueHue [JJis1 )KU3HU Ha 3emiie.
OnbiT  Opcrefa. MarHuTtHoe TOfle  3/IEKTPUYECKOro ToKa. [IpuMeHeHume
3JIeKTPOMAarHMTOB B TeXHUKe. [leliCTBe MarHUTHOTIO I0JI1 Ha MIPOBOJHUK C TOKOM.
DNeKTpoABUraTe/ib MOCTOSHHOTO ToKa. Vcrmosib30BaHUWe 3/€KTpOJABUraTenier B
TeXHUUECKUX YCTPOMCTBAX Y Ha TPAHCIIOPTe.

OnbiTel Papajes. fABmeHre 3/1€KTPOMarHUTHOW UHAYKLIUU. [TpaBusio JleHiia.
DJIeKTpOreHeparop. Crioco0b1 T0/TyYeHus 371eKTPUYECKOU SHepPrum.
ONeKTPOCTaHIIMK Ha BO30OHOB/ISIEMbIX NCTOUHHUKAX SHEPTUU.

demoncmpayuu.

DJieKTpu3aLys Tesl.
[Ba poza 3/1eKTpUYECKUX 3aps/i0B U B3aUMOJENCTBUE 3apPSDKEHHBIX Tel.
Y CTpPOUCTBO U IeNCTBHE 3/IeKTPOCKOMA.
OJ1eKTpoCTaThueCKasi UHIYKLIUS.
3aKOH COXpaHeHUs 3JIEKTPUUeCKHUX 3apsijOB.
[TpOBOAHUKU U AU3/IEKTPUKHU.
MopenupoBaHue CHUTOBBIX JIMHUU 3JIEKTPUYECKOTO TMOJIS.
W cTOYHMKU MTOCTOSTHHOT'O TOKA.
[encTBUs 3M€KTPUUECKOr0 TOKa.
. DJIEKTPUUYECKUU TOK B >KUJKOCTH.
. I'a30BbIi pa3psz,.
. I3mepeHue Cu/ibl TOKa amIiepMeTpoM.
. I3MepeHHe 3/1eKTPUYECKOr0 HanpsyKeHUsI BOJIbTMETPOM.
. Peoctat 1 marasvH COTNpPOTHBJIEHUN.
. B3aumogencTBre NOCTOSSHHBIX MarHUTOB.
. MogenupoBaHrie HeBO3MOKHOCTH Pa3zie/ieHusl I0JIF0COB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHATHBIX T0JIEU MOCTOSSHHBIX MarHUTOB.

OmnbIT OpcTeja.

MarnuTtHoe 110j1e TOKa. DJIeKTPOMarHur.

[elicTBHMe MarHUTHOTO I0JIs1 Ha MPOBOJHUK C TOKOM.

O/1eKTpo/BUraTe/ib MOCTOSTHHOI'O TOKaA.

WccnenoBanue siB/ieHUS 3/IEKTPOMarHUTHOU UHAYKLIAU.

OmnbiTel @apages.

3aBUCHMOCTh HarpaB/leHUs] WHAYKLAOHHOIO TOKa OT YCJIOBUM €ro
BO3HWKHOBEHUS.

O/1eKTporeHepaTop MOCTOSIHHOI'O TOKa.

JlabopamopHble paGombl U ONbIMbI.

1.

SRR

10.
11.

12.

13.

14.

15.

16.

OnpITel TI0O HAOMIOJEHWIO 37eKTpU3aliui  Tesl WHAYKIUed W Tpu
COTIPUKOCHOBEHUH.

ViccnemoBanue [1eMCTBUSL  37IEKTPUUECKOTO TIOJS Ha TIPOBOAHHMKH U
JIV2/IEKTPUKH.

C6opka 1 mpoBepKa paboThI 3/IEKTPUUECKOM LIeNy TTOCTOSTHHOTO TOKa.
V3mepeHue U peryMpoBaHUe CH/IbI TOKA.

Vi3mepeHue 1 peryMpoBaHHe HaIlpsOKEeHHSI.

WccnenoBaHve 3aBUCUMOCTHM CUJIbI TOKA, W[YILETO uepe3 pe3ncTop, OT
COTIPOTHBJIEHUS Pe3UCTOPA Y HaMpsDKeHWs Ha pe3rcTope.

OTBITHI, JeMOHCTPUPYIOIIIHe 3aBUCUMOCTD 3/1IeKTPUYECKOT0
COTIPOTHBJIEHUS] TIPOBOJHUKA OT €ro [JjIMHbI, TIJIOM[ad TIOTIePeuHOTO
ceueHUsi U MaTepuaa.

[TpoBepka TMpaBu/Ia C/IOKEHUs HAMNpsUKEHWM TIpU  TI0C/Ie/I0BaTeIbHOM
COeJUHeHWH JIBYX Pe3HCTOPOB.

[TpoBepka TMpaBWIa [jisi CWIbI TOKa TpU Tapa/uielbHOM COeAUHEeHUN
Pe3UCTOPOB.

OmnpezeneHvie paboThI IEKTPUUECKOTO TOKA, UAYIIEro Yepe3 pe3ncTop.
OmpezieieHre MOILHOCTH  3/7IEKTPUUECKOTO TOKAa, BbIesieMOM Ha
pe3ucTope.

WccnepnoBaHve 3aBUCUMOCTH CHJIBI TOKa, WAYIIEro uepe3 JIAMIIOUKY, OT
HarpspKeHUs Ha Hew.

Onpepenenue KII/I HarpeBaress.

ViccnejoBaHrie MAarHUTHOTO B3aUMOZIEMCTBHS TTOCTOSIHHBIX MarHUTOB.
V3yyeHre MarHATHOTO TIOJiI TIOCTOSIHHBIX ~MarHUTOB TIPH WX
00BbeIMHEeHUH U pa3/ie/ieHHH.

VccnenoBanue JeiicTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.



17. ONBITBI, [1€eMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJ/Ibl  B3aUMOJEHUCTBUS
KaTyIIKU C TOKOM M MarHura OT CW/Ibl TOKa U HalpaB/ieHUsl TOKa B
KaTyLLKe.

18. I3yueHue AeMCTBUSI MarHUTHOTO T0J1s1 HAa TIPOBOAHUK C TOKOM.

19. KoHCTpyrpoBaHMe 1 n3ydeHre paboThI 3/IeKTPO/IBUTATEIS.

20. U3mepenue KII/I aymekTpogBUraTe/ibHOW YCTaHOBKHU.

21. OmBITBI MO  MCC/Ae[OBAaHUID SBJEHUS 3JIEKTPOMarHUTHOM WHAYKLUU:
VCC/IeJOBaHWe W3MEHEeHWW 3HAaueHWs] W HarlpaB/IeHUsT WHIAYKLUOHHOTO
TOKa.

9 K/IACC

Pa3nen 8. MexannuecKkue siB/IeHMS.

MexaHuueckoe ABwkKeHue. MarepuanbHass ToukKa. Cucrema OTCUéTa.
OTHOCHUTE/IbHOCTh MEXaHWUeCKOro [BWKeHUs. PaBHOMepHOe NpSIMOJIMHEHHOe
ABKeHre. HepaBHOMepHOe mpsiMoMHerHoe ABrkeHue. CpefHsas U MTHOBEHHast
CKOPOCTH TeJia TIpY¥ HepaBHOMEPHOM JIBU)KEHUU.

YckopeHve. PaBHOyckopeHHOe TMpsiMo/iiHeliHOe [BwkeHHe. CBoOo/HOe
razienre. OnbIThl ["anues.

PaBHOMepHOe ABW)XeHHe T0 OKPY)XHOCTH. Ilepuos u uactoTa obpalijeHuUs.
JIuHelHas ¥ yrioBasi CKOPOCTH. LleHTpocTpeMuTenbHOE YCKOPEHUE.

[TepBeiit 3akoH HeroToHa. Bropou 3akoH HetoToHa. Tpetunii 3akoH HbroToHa.
[IpyHLMIT CyTIepro3ULiuy CUL.

Cwuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cujla TPeHUs CKOJIb)KeHUs, ChJla
TPEeHUsI TIOKOSI, IPYTHe BU/bI TPEHUS.

Cuna TSDKeCTH M 3aKOH BCEMUPHOTO TSTOTeHHUs. YCKOpeHHe CBOOOAHOTO
nafieHus1. [IBkeHue ruiaHeT BOKpyr CosHua. IlepBasg Kocmuueckass CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue MarepuasbHOM TOUKU. AOCO/OTHO TBEpPAOe Tesno. PaBHOBecue
TBEP/IOT0 Tejia C 3aKPeIIEHHOM 0ChIO BpailleHus. MomMeHT cusibl. LIeHTp TshkecTH.

Nmnynec Tena. VisMeHeHue umiyabca. VIMIyabC cuiibl. 3aKOH COXpaHeHUs
VMITyJIbCa. PeakTUBHOe JBYKeHNe.

Mexanuueckasi pabota ¥ MoOIJHOCTb. PaboTa cuUi TS)KeCTH, YIPYTOCTH,
Tpenusi. CBsi3b SHepruM U paboThl. [loTeHI[MaibHasE SHePTUs TeJia, TIOAHSITOTO Ha[
MOBEPXHOCTHIO 3eM/H. [loTeHLMaIbHast SHEePrys C’KaTor Npy>KuHbl. KuHeTnyeckas
sHeprusi. TeopemMa 0 KMHETUUECKOW SHEPryMy. 3aKOH COXPaHEeHHs MeXaHW4YeCKOM
SHepruu.

demoncmpayuu.

1. HabmrogeHre MexaHUUeCKOTO IBU)KEHUS Tejla OTHOCUTEbHO Pa3HbIX Tell

OTCuéTa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHVe TyTed U TPaeKTOPUW [ABWKEHWSI OJHOTO Y TOrO >Ke Tesa
OTHOCHTEIBHO pa3HbIX Te/l OTCUéTa.

N3mepeHre CKOPOCTH U YCKOPEHUS PSIMOJIMHEHMHOTO [IBU>KEHUSI.
VccnepmoBaHue Npr3HAKOB PABHOYCKOPEHHOT'O JBVKEHUSI.

HabntomeHuve 1BUKeHUs TeJia TI0 OKPY’>KHOCTH.

HabstojeHre MexaHU4eCKUX SIBJIEHUH, TIPOMCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mNpyh eE paBHOMEPHOM U YCKOPEHHOM [IBWKEHUH
OTHOCHUTeJTbHO KabrHeTa (U3HKHU.

3aBUCUMMOCTh YCKODEHMS Tejla OT MacChl Tejla M JEeWCTBYIOILIE Ha HEro
CUJIBL.

HabntofeHre paBeHCTBA CUJT TIPY B3aUMO/I€HICTBUH TeJl.

W3meHeHue Beca Tesa MPU YCKOPEHHOM JBHKEHUHU.

[Tepemaua umIybca Npyu B3aUMOJEUCTBUU TeJl.

[Tpeobpa3oBaHusi 3HEPTUU MPU B3aUMO/EMCTBUU Te.

CoxpaHeHre UMIYJIbCa MPU HeYTIPYrOM B3auMOJEeUCTBUU.

CoxpaHeHHe UMITyJIbCa TIPU abCOJTFOTHO YIIPYTOM B3aUMOZEUCTBUM.
Hab/ro/jeHre peakTHBHOTO IBU)KEHHUSI.

CoxpaHeHHe MeXaHWUYeCKOl HePruu 1pyu CBOOOIHOM TafieHHH .
CoxpaHeHHe MeXaHUUYeCKOW SHEPryy MpH JABWKEHUU Teqa MoJ, JerCTBUeM
TIPY>KUHBI.

JlabopamopHble paGombl U ONbIMbI.

1.

KoHcTpyrpoBaHre TpakTa /il pa3rOHa U Ja/JbHEMIIero paBHOMEPHOIO
JBIDKEHUS IIIapUKa WU TeJIeXKKHU.

OmnpegeneHre cpefHed CKOPOCTU CKOJIbKEHHUSI OpyCKa WIN [JIBUKEHUS
[IapUKa M0 HAaKJIOHHOW TJIOCKOCTH.

OmpesiesieHrie  YCKOPEHHUsSI Tela TPU PaBHOYCKOPEHHOM [IBWDKEHUU 10
HAKJIOHHOM TJIOCKOCTH.

ViccnemoBaHre 3aBUCHMMOCTH ITyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
IBIDKeHNH 0e3 HauabHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €C/IM TIPY PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HavyaJbHOW CKOPOCTH TIYTH OTHOCATCS KaK psii HEUETHBIX UHCeN, TO
COOTBETCTBYIOIIHE TIPOMEXKYTKU BPEMEHH OZJMHAKOBHI.

VccnemoBaHve 3aBUCMMOCTU CHJ/IbI  TPEHMSI CKOJIBXKEHHSI OT CHUJIbI
HOpPMa/bHOTO ZIAB/IEHHSI.

Ornpefienenue Ko3(duiirieHTa TpeHUsI CKOJIb)KEeHMUS.

OmpesiesieHyie KECTKOCTH TPYKHUHBI.

Omnpenenienyie paboThl CU/BI TPEHUS TPH PABHOMEPHOM JBM)KEHHH Tesia
T10 TOPHU30HTA/ILHOM ITOBEPXHOCTH.



10. Onipenesienvie  pabOThl CU/IBI  YIIPYTOCTA TIPM  TIOJBEME Tpy3a C
WCTI0/Tb30BaHNEeM HeMOBMXHOTO Y TIOJABMKHOTO OJIOKOB.

11. I3yueHue 3aKOHa COXpaHEHUs SHEPTUM.

Pa3fen 9. MexaHnuecKkue Ko/1e0aHHs ¥ BOJTHBIL.

KonebaTenbHoe aABwkeHre. OCHOBHBIE XapaKTePUCTUKHU KOeOaHUit: TIepUOZ,
4yacToTa, aMIUIMTyJa. MaTtemaTUueCKu U TIPY>KUHHBIM MasgTHUKU. [IpeBparijeHuve
SHEepPIruu Npy KojiebaTtelbHOM JBH>KEHUU.

3aryxaroiijie  KosjiebaHus.  BbIHy)Kz#eHHble — KonebaHus. — Pe3oHaHC.
MexaHnuueckue BoJiHBL. CBOMCTBa MeXaHWYeCKUMX BOJH. [IpomonbHble U
rioriepeuHble  BOJIHBL.  [ITMHA BOHBI W CKOPOCTb €€  pacCrpOCTPaHEeHUs.
MexaHWuecKue BOJTHbI B TBEPJOM TeJjle, CEMCMUYECKUe BOJTHBI.

3ByK. ['pOMKOCTh 3ByKa M BbicOTa TOHa. OTpakeHWe 3ByKa. VIHppa3ByK U
y/bTPa3BYK.

demoncmpayuu.

1. Habmomenne KonebaHMM Ten TOJ [eHCTBUEM CHbl TSDKECTU W CHIIBI
YIIPYTOCTH.

Habntopenue KoebaHuii Tpy3a Ha HUTH W Ha TIPY)KUHE.
Habmro1eH1e BBIHY>K/I€HHBIX KOJIe0aHWM ¥ pe30HaHCca.
PacrnipocTpaHeHre Npoi0bHBIX M MOMEPeYHBIX BOJH (Ha MOJE/IH).
Habmo/jeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYeCKUU pe30HaHC.
JIaﬁopamoprle padombt u onbiMmbl.
1. OmpenesneHrve YacTOTbl U Tepuojia KojebaHWi MaTeMaTUyecKoro
MasiTHUKA.

2. OrmpesenieHye YacTOTHI U Tiepro/ia KonebaHuii IPy>KMHHOTO MasiTHUKA.

3. WccnemoBanue 3aBUCMMOCTH Tiepro/ia KoyieOaHMi TO/BEIeHHOTO K HUTU

rpy3a OT J/IMHbI HUTH.
4. WccnemoBaHue 3aBUCUMOCTH TIepUoZia KOyieOaHWM TIPY>KMHHOTO MasTHHKA
OT MacCChl rpy3a.

5. IIpoBepka He3aBUCHMOCTU Tiepuofia KonebaHuii rpy3a, TMO/BeIIeHHOTO K
HUTH, OT MacChl Ipy3a.

6. OMBITbI, [eMOHCTPHDYIOIL[Me  3aBUCUMOCTh Tiepyuofia  KojebaHuii
TIPY’>KUHHOT'O MasgiTHUKA OT MacCChl I'Py3a U JKECTKOCTHU MPYKUHBI.

7. V3mepeHMe yCKopeHUs1 CBOOOTHOTO TafieHusl.

Pa3pen 10. 31eKTpOMarHUTHOE 10J1e U 3/IeKTPOMarHUuTHbIE BOJIHBI.

ONeKTPOMarHuTHOe  MoJie.  DJIeKTPOMarHuTHble  BOHBL.  CBOWCTBa
3JIeKTPOMAarHuTHbIX BOJH. lllkana 3/71eKTpOMarHuTHbBIX BOJH. Vcrosb3oBaHue
3J1eKTPOMarHUTHBIX BOJIH [I/I1 COTOBOM CBSI3U.
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DJleKTpOMarHuTHasi npupoza cBeta. CKOpocTb cBeTa. Bo/HOBBIe CBOMCTBA
CBeTa.

demoncmpayuu.

1. CBoMCTBa 3/IeKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBeTa.

JlaGopamopHhble pabombl U ONbIMbL.

1. M3yueHue CBOWCTB 3/1€KTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOW/IBHOTO

TenedoHa.
Pa3pen 11. CBeToBBIe SIB/ICHMSA.
JlyueBasi ~ mMogenb  cBeta. MctouHuku  cBeta.  [IpsmosiviHeNHOe

pacripoctpaHeHue cBeta. 3atMeHus1 CosHija v JIyHel. OtpaxkeHue cBeta. I1mockoe
3epKasio. 3aKOH OTpakeHH!s CBeTa.

IIpesiomsieHne cBeta. 3akOH mpenom/eHuss cBeta. [losiHoe BHyTpeHHee
oTpakeHuWe cBeTa. Vcronb30BaHWe TIOJTHOTO BHYTPEHHErO OTPakKeHUsi B
ONTUYECKHX CBETOBOJAX.

Jluuza. Xop nyuert B JiMH3e. Onrtuueckas cucrteMa (hoToamnmapara,
MHKDOCKOIa M Tejeckora. ['1a3 Kak omnTuyeckass cucreMa. biM30pyKoCTh U
[la/TbHO30PKOCTb.

Pa3znoxenue 6emoro cBeta B criekTp. OrnbiTel HbtoToHa. CriokeHue
CTieKTpa/ibHbIX LIBETOB. [JUcriepcus cBeTa.

demoHcmpayuu.

[IpsiMoIMHEHOe pacrpoCTpaHeHre CBeTa.

OtpakeHue cBeTta.

[MTonyuenve n306pa>keHUi B TIJIOCKOM, BOTHYTOM M BBITTYK/IOM 3epKaJjiax.

IIpenomieHue cBeta.

OnTuyeckul CBETOBO/I.

Xop nyueii B coOMparoIie JivH3e.

Xop yder B pacceuBarolLel JIMH3e.

[MonyueHue n300pa’keHU C TIOMOLI[BIO JIUH3.

[Tpuniun geictBus hoToanmapara, MUKpOCKOIIa U TejiecKora.

10. Mopens riiasa.

11. PasnoyxeHue 6esoro cBeTa B CIIEKT.

12. [TonmyueHue Gesioro cBeTa Mpy CI0XKEHUU CBeTa Pa3HbIX LIBETOB.

JlaGopamopHble pabombl U ONbIMbL.

1. MccnenoBaHue 3aBUCUMOCTH yIvia OTPaKeHUs CBETOBOIO Jjiyya OT yrJja
Tra/J|eHus.

2. W3yuyeHue xapakTepuCTUK U300pa’keHHsl TIpe]MeTa B T/IOCKOM 3epKaiie.

3. MccnenoBaHuve 3aBUCHMOCTU yIJia MPeIOM/IEHMs CBETOBOIO Jlyya OT yrJia
TNaJileHys Ha TPaHULIe «BO3JyX—CTEK/IO».
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4. TlomyueHue n300pakeHU C TIOMOIIbIO COOMPArOILeH JIMH3HI.
Onpegenenre (GOKYCHOTO PACCTOSTHUSI M ONTHUUECKOW CHJIbI cobuparolieit
JIH3BI.

6. OTIBITHI 10 pPa3/I0>KeHUIO 6eloro cBeTa B CHEKT.

7. OTBITHI TIO BOCIIPUATHIO 1[BeTa TPEeAMETOB TPH WX HabOI0ZieHNU uepe3

1[BeTOBbIe (DPU/IbTPHI.

Pa3pen 12. KBaHTOBBIe IB/IEHUS.

OmneiTel Pe3epdopga v miaHeTapHasi MoJenb aToma. Mojens atoma bopa.
WcnyckaHue U rorioljeHre cBeTa arToMoM. KBaHThI. JIMHeliuaThble CIEKTPHI.

PagyioakTuBHOCTE. Asbda, 6eTa- ¥ ramma-usnydenus. CTpoeHHe aTOMHOI'O
anpa. HykioHHas Mopens aTroMHOro dgzapa. HM3otombl.  PaanoakTHBHBIE
nipeBpatenus. [lepuos rnonypacnaza aTOMHBIX sifep.

ApepHble peakiyuu. 3aKOHbI COXPAHEHHWS 3apsI0BOTO MU MacCOBOrO YMCes.
OHeprusi CBsi3U aTOMHBIX sifiep. CBsi3b MacChl U SHepruv. Peakijuv cuHTe3a U
nesenus sigep. lcrounuku sHepruv CosHLA U 3BE3.

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

demoncmpayuu.

1. CrexTpbl U3/lyYeHus U MOTJIOLLeHUS.

2. CnexkTpbl pa3/IMYHbIX ra3oB.

3. CriekTp BOZOpO/a.

4. HabmrosieHve TpeKoB B Kamepe BunbcoHa.

5. Pabora cuéTumKa MOHU3UPYIOIIUX U3TyUeHU.

6. Perucrparys UsiyuyeHus IIpUPOAHbIX MUHEPAJIOB U TPOAYKTOB.

JlabopamopHble paGombl U ONbIMbI.

1. HabmrogeHue CII/IONIHBIX U TUHENUAThIX CTIEKTPOB U3/TyUeHUs.

2. WccnepmoBaHve TpPeKOB: U3MepeHWe 3HepPruM YacCTULbl 10 TOPMO3HOMY

nyTH (1o ¢poTorpadpusm).

3. V3MmepeHue pafiIMOAaKTUBHOTO (hOHa.

IToBTOPHUTE/THLHO-0000IIAIOIIUIT MOy Tb.

[ToBTOpUTE/TEHO-000011IarOII[M MO/Y/Ib TIpeIHA3HAUeH /1 CUCTeMaTH3alun
U 0o0oOIieHnss TpeAMETHOTO  COJep)KaHUsi W OIbITa  JesSTelbHOCTH,
NIpUOOPeTEHHOTO TIPU M3yUeHHH BCero Kypca (U3MKH, a Takxe AJisl TIOJTOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 93K3aMeHy 10 (u3nke i 00yJaroImmxcs,
BbIOPABIIMX 3TOT y4eOHbIN MpeMeT.

[Ipy “3ydyeHUM AAHHOTO MOZAYJSI PEanu3yrTCS U CUCTEMaTHU3UPYIOTCS BUABI
JesiTe/IbHOCTU, Ha OCHOBe KOTOPBLIX 00ecrieunBaeTCsi JOCTHXKeHUe MpeJMeTHBIX U
MeTarnpeAMEeTHBIX  IUIAHUPYEeMbIX  pe3y/lbTaToB  00yueHHWs, (HOpMUpYeTCs
eCTeCTBeHHOHay4Hasi IPaMOTHOCTb: OCBOEHHE Hay4HbIX METOJO0B UCC/e[0BaHUs



SIBJIEHUI TIPUPO/IbI M TEXHWKH, OB/aJleHHe yMeHUSMH OOBSCHATH (PU3nuecKue
sIBJIeHUs], TIDUMEHSII TOJlyueHHble 3HaHWs, pellaTb 3aJaud, B TOM 4YMCJIe
KaueCTBeHHbIe U IKCIIepUMeHTabHbIE.

[TpUHLMIUANBHO JleATebHOCTHBIA XapaKTep JaHHOTO pasfiesia peanun3yeTrcs
3a CUéT TOro, uTo oOOyuarol[ydecss BBITIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUeHHBIX 3HAHUM pacTio3HaBaTh W HAYYHO OOBSCHATH
bur3nueckue siBJIeHUs1 B OKPY Karolllei MpUpo/ie U MOBCeAHEBHOM »KU3HY;

VICITI0J/Ib30BaTh Hay4YHble METO/bl UCC/IeOBaHUsI (PU3NUECKUX SIBJIEHUM, B TOM
yKcsie A5l IPOBEPKU TUIIOTe3 U MOJTyueHUs TeOPeTUUeCKUX BbIBO/IOB;

OOBSICHITH Hay4yHble OCHOBBI HanOojiee Ba)XKHBIX [JOCTVDKEHUN COBPEMEHHBIX
TeXHOJIOTHH, HarlpuMep, MPaKTUYeCKOro MCI0J/Ib30BaHusl pa3/InyHbIX UCTOYHUKOB
9HEpruy Ha OCHOBe 3aKOHa TpeBpallleHHst U COXpaHeHHs BCeX M3BECTHBIX BUJIOB
HEeprumu.



IVNITAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI 11O
ON3NKE HA YPOBHE OCHOBHOTI'O OBHIEI'O ObPA3OBAHUA

M3yyenue (HY3MKM Ha yPOBHe OCHOBHOTO 00I1iero o6pa3oBaHusi HampaB/ieHO

Ha AOCTHXXeHHEe JIMYHOCTHBIX, MeTallpeIMETHLIX U IIPpeAMETHBIX O6paBOBaTEJ'[beIX
Pe3yJ/IbTdTOB.

B pe3ysnbTare n3yueHusi GU3MKUA Ha ypOBHE OCHOBHOTO 0011[eTo 00pa3oBaHust

y obyuatoirerocsi 6yayT copMUpOBaHbI C/IeAyIOlHe TUUHOCTHBIE Pe3y/IbTaThl B
4yacTu:

1) naTpUOTHYECKOT0 BOCIIUTAHHUS:

- TIPOsIB/IEHHe MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3rUuecKoi HayKu;

- LIeHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa)k/JaHCKOr0 M [yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSA:

- TOTOBHOCTbh K aKTUBHOMY yuacTHIO B 00Cy>kZieHnr 00I11eCTBeHHO 3HaUMMBIX U
TUUECKUX TPO0/IeM, CBA3aHHBIX C TIPAKTUUeCKUM TTPUMeHeHeM AOCTHKeHUN
bu3Ky;

- OCO3HaHWe Ba)XHOCTH MOPAJIbHO-3TUYECKUX TMPUHLIUIIOB B [leATe/IbHOCTH
YU€HOr0;

3) 3cTeTHYeCKOro BOCIIUTAHMS:

- BOCIIpUSITE SCTEeTUYECKMX KauyeCTB (PU3MUECKOW HayKd: eé rapMOHUYHOIO
TIOCTPOEHUS1, CTPOrOCTH, TOUHOCTH, JIJAKOHUUHOCTY;

4) 1eHHOCTH HAYYHOr'0 MO3HAHMSA:

- OCO3HaHWe L|eHHOCTH (PU3MYECKOM HayKd KaK MOILIHOTO WHCTPyMeHTa
MO3HaHUSI MUPa, OCHOBBI PAa3BUTHSI TEXHOJIOTHH, Ba)KHEMIIIel COCTaBJsOLLen
KY/IbTYPbI;

- pa3BUTHe Hay4HOU /0003HaTeNbHOCTH, WHTepeca K HCCe0BaTeIbCKOM
JesITe/IbHOCTY;

5) ¢opmupoBaHua  Ky/JAbTypbl 3/J0POBbSi M  3MOLIMOHA/JIHLHOIO
Os1aromnostyJusi:

- O0CO3HaHWe ILleHHOCTH Oe3omacHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TpaBu/i 0e30rmacHOTrO TMOBefeHus Ha
TPAHCIIOpTe, Ha J0pOrax, C 3/JeKTPUUeCKUM U TeTUIOBbIM 000py/l0BaHHEM B
JIOMAlIHUX yCJIOBUSIX;

- cpOopMHUPOBAHHOCTb HaBblKa pediekcry, TIpU3HaHWe CBOero IMpaBa Ha
oLIMOKY U TaKOTO JKe MpaBa y JIPyroro ueaoBekKa;

6) TPy/10BOr0 BOCIMTAHMSI:

- aKTMBHOE yuaCTHe B pelleHUM TMpaKTUYeCKUX 3ajau (B paMKax CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3alid, TOpOAQd, Kpasi) TeXHOJOTMUeCKOW U



COL[MA/IbHOM HarpaB/eHHOCTH, TpeOymoIMX B TOM uWCAe U (QU3NUECKUX
3HAHUU;

e - MHTEpeC K MPaKTUYeCKOMY U3yUeHHI0 Npo¢eCcCri, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0/1I0THYeCKOro BOCIIMTAHUS:

e - OpUeHTalMs Ha TMpUMeHeHHWe (PU3MYeCKUX 3HAHWWM [/Is1 pelleHds 3ajad B
obmacTy OKpysKatoilleld cpejibl, TJIAHMPOBaHUSI TIOCTYTKOB U OLIEHKUA UX
BO3MOJKHBIX ITOC/IeICTBUU /11 OKPY KaroLleld Cpeibl;

e - OCO3HaHWe T00aMbHOTO XapakTepa 3KOJIOTMUeCKHX TpobjeM u myTel uUx

pelleHus;

e 8) aanTanMM K HM3MEHAIOI[AMCA YC/JI0BHAM COLHA/IBHOW W MPHUPOAHOM
cpeapbi:

e - TIOTPeOHOCTH BO B3aWUMOJEMCTBUU TIPU BBITIOJITHEHUW WCC/I€ZIOBAaHUM U
ITPOEKTOB Cl)I/I3I/II-IECK0ﬁ HallpaBJ/JIEHHOCTH, OTKPBLITOCTb OIIBITY W 3HdHUSAM
APYTHX;

e - TIOBBbIIEHWE YPOBHS CBOEM KOMITETEHTHOCTH uUepe3 MPaKTHUUECKYHO
JesITeNTbHOCTb;

e - 1OTpPebHOCTL B (hOPMUPOBAHUU HOBBIX 3HAHWM, B TOM umc/ie (OpMYIMPOBaTh
UZIeH, TIOHSITHSI, TUTTOTE3bI 0 GDHU3NUECKUX 00bEKTax U SIBJIEHUSX;

e - 0CO3HaHMe JedHUIMTOB COOCTBEHHBIX 3HAHWM U KOMITETEHTHOCTeM B 00/1acTH
($U3UKY;

e - IJIAHUPOBAHHME CBOEr0 pa3BUTHSA B TMPUOOPETEHMH HOBBLIX (H3UUECKUX
3HAHUU;

e - CTpeMJ/IeHHe aHaJIM3UPOBAaTh U BIAB/IATH B3aMMOCBSI3U MMPHUPO/IbI, 00II[eCcTBa U
9KOHOMMKH, B TOM UHCJIe C UCTI0/Ib30BaHUeM (hH3UUeCKUX 3HaHUM;

e - OLIEHKA CBOUX [JEUCTBUM C YUETOM B/IMSIHUST HAa OKPYXKAIOLIYI Cpexy,
BO3MOJKHBIX T7I00a/TbHBIX TI0C/I€CTBHUM.

METAITPEAMETHBIE PE3YJ/IBTATDBI

B pe3y/ibTaTe OCBOEHUsS TpOrpamMMbl 10 (HM3MKe Ha YPOBHE OCHOBHOTO
ob1ero obpa3oBanus y obyuatorrierocst OyayT copMUpOBaHEI MeTanpegMeTHbIe
pe3y/bTaThl, BK/IFOUAIOIIVe MT03HaBaTe/IbHbIe YHUBEpCATbHbIe yueOHbIe 1eHCTBYS,
KOMMYHHUKATHUBHbIE ~ YHMBEpCa/lbHble  yueOHble  [I€MCTBUs,  pEryJ/sTUBHbIE
YHUBepCasbHbIe yueOHble JelCTBYSI.

ITo3HaBaTe/ibHBbIE YHHUBePCA/IbHbIE y‘-lEﬁHbIe ﬂEﬁCTBHH

ba3oBbie jloruuecKue efcCTBUA:
e BBISIBASATH W XapaKTepH30BaTb CYIleCTBeHHble TIPU3HAKU OO0BEKTOB
(ssBJIEHMM);



yCTaHAB/MBATh CYII[eCTBEHHbIN MPU3HAK KlacCU(UKAI[UH, OCHOBAHUS IS
0000111eHYsI ¥ CpaBHEHMS;

BBISIB/ISITh 3aKOHOMEPHOCTH 1 TIPOTHBOPEUHS B PACCMAaTPUBAEMBIX (haKTax,
JAHHBIX ¥ HAO/TIOIeHUSIX, OTHOCSIIMXCS K (PU3NUECKHUM SIBJIEHUSIM;
BLISIB/ISITh TIPUUWHHO-C/IE/ICTBEHHBIE CBSI3M TIPU W3YyUYeHHUH (PU3NUeCKUX
sIBJIEHUI W TIPOLIECCOB, /le/iaTh BBIBOZBI C UCIIOIb30BAaHUEM [IeYKTUBHbBIX
Y WHAYKTUBHBIX YMO3aK/IIOUeHUH, BbIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX
(bU3rMUeCcKUX BeIMUUH;

CaMOCTOATE/IbHO BbIOMpaTh Criocob pelieHuss yueOHOW (hH3MUeCKOU
3a7iaur (CpaBHEHHWe HECKOJIbKMX BapHaHTOB pellleHusi, BLIOOD Haumboee
TIOIXO/ISAIIIEr0 C YUETOM CaMOCTOSITeTbHO BbIle/IeHHBIX KPUTEPUEB).

Ba3oBble Hccej0BaTe/IbCKHe IelCTBHUA:

MICTI0JTb30BaTh BOMPOCHI KaK MCC/IeI0BaTeIbCKUM MHCTPYMEHT T03HAHMS;
TIPOBO/IUTD TI0 CAMOCTOSATETbHO COCTABJIEHHOMY IJIaHY OITbIT, HEC/IOXKHBIM
bu3nuecknuii IKCTIepUMeHT, HeOosbIlloe HCCaeoBaHUe (PU3NUECKOT0
SIBJIEHUSI;

OlLlEHWBaThb HAa TPUMEHMMOCTb U JOCTOBEPHOCTh HWH(OPMALIHIO,
TI0JTyUeHHYIO B XO/Ie UCC/Ie/JOBaHHS WK SKCTIepUMEHTa;

CaMOCTOSITe/ILHO (hOPMYJTUPOBATh 0000IIEHHUST U BBIBOABI 110 pe3y/ibTaTaM
TIPOBe/IEHHOT0 HAO/TFO/IeHNs1, OTTbITa, UCC/IeJOBAaHUS;

TIPOTHO3UPOBAaTh  BO3MOXKHOE  JlafibHeiillee  pa3BUTHe  (U3NUECKUX
TIPOIIECCOB, @ TaKXKe BBIZIBUTaTh IMPE/TIO/IOKEHUS 00 MX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora c uadopmanmeii:

TIPUMEHSITh pa3/inuHble MeTO/bl, UHCTPYMEHThI U 3alipOChl TIPU TIOUCKe U
orbope WHbOpPMAILMK WM [aHHBIX C Y4ETOM TIpeJjiokKeHHOU yueOHOM
(bu3rueckou 3aziauy;

aHa/IM31MpoBaTh, CUCTEMAaTU3WPOBAaTh U UHTEPIIPeTUPOBaTh HMH(OpMaI[1Io
pa3MYHbIX BUIOB U (JOPM TIpe/iCTaB/IeHUS;

CaMOCTOSITeJTLHO  BbIOMpaTh ONTUMAaNbHYI0 (OpPMY  Tpe/cTaB/ieHuUs
vHbopMalui W WIIIOCTPUPOBATh pelllaeMble 3aJjaud  HeCJI0)KHBIMU
CcXeMaMu, iMarpaMMaMy, MHOU rpadyKoi ¥ 1X KOMOMHALIASMU.

KoMMyHHKaTHBHbIE YHHBepca/lbHbIe yueOHbIe /e CTBUS:

B Xxojle 00CyXzeHHs1 yueOHOTO MaTepuasa, pe3y/bTaTOB J1ab0paTOPHBIX
paboT ¥ IPOEKTOB 3a/jaBaTh BOIIPOCKHI TI0 CYIIeCTBY 00CY>K/1aeMOU TeMbl U
BBICKa3bIBaTh W/I€W, HalleJIeHHbIe HA pelleHHe 3aJaud W ToAJepKaHue
6/1aroykenaTeIbHOCTH OOII[eHNS;

COTIOCTAB/IATh CBOW CYXKIEHHS C CY)XKAEHUSAMU [IPYyTMX YyYaCTHHUKOB
Juaiora, oOHapy)KMBaTh pa3/ilnurie U CXOZCTBO TIO3UI[HH;



BbIP@)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyO/IMYHO MpeJCTaB/sATh Pe3y/bTaThl BHITOJTHEHHOTO (PM3MUECKOro OIlbITa
(9KCIiepuMeHTa, UCC/ieJOBaHUsl, TIPOeKTa);

MOHMMAaTb W MCIOMAb30BaTh  TMpeMMylllecTBa  KOMaHAHOM U
WH/IVBUAYaMbHOM paboThl TIpU pelleHud KOHKPeTHOW (u3nueckoi
1Ipo0/IeMBI;

MIPUHUMATh LieJId COBMECTHOW /leATe/TbHOCTH, OpPraHU30BbIBaTh JECTBUS
Mo eé [OCTWKEHWIO: pacrpefiensTb poyd, 00CyXJaTb IIpPOLiecChl U
pe3y/IbTaTbl COBMECTHOM paboThl, 000011[aTh MHEHUS HECKOJIBKUX JTHO/Iel;
BBIMOJIHATH CBOIO YaCTh PaboThI, AOCTUrasi KaueCTBEHHOTO pe3y/ibTaTa 1o
CBOEMY HarpaB/ieHUI0 U KOOPJAWUHUPYSl CBOU JEUCTBUS C JApPYyTUMHU
yjleHaMU KOMaH/Ibl;

OlLIeHMBaTh KaueCTBO CBOET0 BKJaJa B OOIIMN MPOAYKT IO KPUTEPHsIM,
CaMOCTOSITeJIbHO C(POPMYTMPOBAaHHBIM yUaCTHUKaMH B3aUMOZEeUCTBUS.

Pery/iAaTHBHBIE YHUBEPCA/IbHbIE yUeOHbIe e CTBHUSA

Camoopranusanus:

BBLISIB/ISITH TIPOOJIEMbI B JKM3HEHHBIX U YUeOHBIX CUTYyalUsiX, TPeOyIOLUX
JJ1s1 pellieHust (U3UUeCKUX 3HaHUM;

OPHEHTHPOBATbCS B  PA3/IMUHBIX  TOAXOAAX TPUHATHS  pelleHui
(MHOWBUAYyanbHOE, TIPUHATHE peIleHUs B TPYIIe, MPUHSATHE pellleHui
rPYyNIon);

CaMOCTOSITe/TbHO COCTaB/IsITh alfOPUTM pellieHus: (pu3nueckol 3ajauu Win
TJlaHa WCC/IeZIOBaHUSI C YUETOM HMEROIIMXCS PeCypCoB M COOCTBEHHBIX
BO3MO>XHOCTEH, apryMeHTUPOBATh Mpe/ijlaraeMble BapUaHThI PellieHu H;
Jieath BbIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellleHue.

C&MOKOHTPOJIB, 3M01[HOH&J'lebIﬁ HHTEe/IVIEKT:

JlaBaTh aJ|leKBaTHYIO OLIEHKY CUTYyal[My Y TIpejijiarath rjiaH eé u3MeHeHHUs;
OOBSICHSITH ~TPUYMHBI  JOCTWKEHUS  (HeJOCTIKeHUs]) pe3y/bTaToB
JesiTeNTbHOCTH, /laBaTh OI[eHKY TTPUOOPEeTEHHOMY OIIbITY;

BHOCUTh KOPPEKTHUBBI B IeSITe/IbHOCTb (B TOM UHWCJ/€ B XOJ, BBITIOJIHEHUS
¢u3nUeckoro UCCAeOBaHUS WM TIPOEKTa) Ha OCHOBe HOBBIX
00CTOSATENBCTB, W3MEHUBIIMXCS CUTYyallUi, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIIUX TPYAHOCTEW;

OLIeHWBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUTH cebsi HA MeCTO [IPyroro uesioBekKa B XOfie CIIOpa WIW AUCKYCCHUN
Ha HayuYHYIO TeMy, IOHWUMaTh MOTHBbI, HAMEPEHUSI U JIOTUKY [IPyroro;
TIpU3HAaBaTh CBOE MPABO Ha OMIMOKY TIpU pellieHny (PU3NUecKuX 3aj1au Uin
B YTBEPJK/|€HUSIX Ha HayuHbIe TeMbI U TaKOe >Ke MPaBo JIPyroro.



INPEAMETHBIE PE3YJ/IBTATBI

K koHIly oOyueHusi B 7 Kj1acce ripeMeTHbIe pe3y/ibTaThl HA 0a30BOM ypPOBHe
JIOJDKHBI OTpa)kKaTh C(hOPMHUPOBAHHOCTH Y 00YUaroL[UXCsl YMEHU:

WCTO/b30BaTh  MOHATUS:  (PU3MUECKWe W XMMHUUeCKue  sBJIeHMUs,
HaOJTI0/leHre, SKCITIeEPUMEHT, MO/ie/lb, TUIIOTe3a, eAUHMIIbI (DHU3UUECKUX
BeJIMUMH, aTOM, MOJIeKYyJ/a, arperatHble COCTOSIHWS BellecTBa (TBEpAoe,
JKUAKoe, Tra3000pa3Hoe), MexXaHW4YecKoe [BIWKeHHe (paBHOMEpHOe,
HepaBHOMepHOe, TMPSMOJIMHEeNHOe), TpPaeKTOpUsl, paBHO/IeMCTBYOIIast
cuna,  pedopmauus  (ympyras, — mjlacTUyeckasi),  HEBeCOMOCTb,
COOOII[AIOIIeCs COCY/IbI;

pa3nuuath siBiaeHus: (Auddysus, TeraoBoe ABWKEHHE YacCTUL] BelecTBa,
paBHOMEDHOe  /IBW)KEHWe, HepaBHOMEDHOe  [IBW)KeHWe, WHepLus,
B3aMMO/IeHICTBUE TeJl, paBHOBeCHMe TBED/bIX Te/l C 3aKPeriéHHOM OChIO
BpallleHWs], mepefada JaBjeHUsi TBEPABIMU TeJaMU, >XUJKOCTIMU U
ra3amy, aTtMocdepHOe [laBjieHWe, TIJlaBaHWe Tes, TpeBpalleHus
MEeXaHUUeCKOM SHepruu) Mo OMUCAHUI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JJaHHOe (hpH3UUeCcKoe siBJIeHUE;
pacro3HaBaTb TMPOsIBJIEHWE UW3YYEHHbIX (PU3NUECKUX SIBJIEHUW B
OKpY>Karoll[eM Mupe, B TOM uuc/ie (U3nueckue sIBJeHUs] B MPUPOJE:
MpUMephI IBWKEHHS C Pa3/IMUHbBIMUA CKOPOCTSIMM B >KMBOM U HEXHBOU
Tpupojie, AEeUCTBUE CU/Ibl TPeHWs B TIPUPOJe U TeXHUKe, BIUSHUE
aTMoc(hepHOro /laB/ieHus] Ha >KUBOW OpraHW3M, TlaBaHUe PbIO, pbluaru B
TeJie YejioBeKa, TIPU 3TOM TIepeBOIMTH TTPAKTHUUECKYIO 3a/jauy B yUeOHYIO,
BbIJIe/ISITh CYLI|eCTBEHHbIE CBOMCTBA (MPHU3HAKK) (PU3NUECKHUX SIBJIEHUM;
OMUCHIBAaTh U3yUeHHbIe CBOMCTBA Tel U (r3nUecKue siBjieHUs, UCTI0/Ib3Ysi
¢dusnueckre BeaMUMHBI (Macca, 00BEM, TUIOTHOCTh BelleCTBa, BpeMs,
MyTh, CKOPOCTb, CPe/IHSIS CKOPOCTh, CH/a YIIPYrOCTH, CUIa TSHKeCTU, Bec
Tena, CWla TpeHus, JAaBieHWe (TBEPJOro Tela, >KUJKOCTH, Tasa),
BBITA/IKUBAIOIIasi CHjla, MexXaHHWJecKass paboTa, MOI[HOCTb, TIJIeUO CHJIBI,
MOMEHT CU/bl, KO3(@UIMEHT [O0/e3HOro JeHCTBUSI MEeXaHU3MOB,
KUHeTUuUecKasi U TIOTeHLMa/JbHasi SHeprus), MpyU OMNMCAHUM TPaBUJIBLHO
TPaKTOBaTb  (PU3WUECKUX CMBICJI  MCMOJb3YeMbIX  BeJMYMH, UX
o0o3HaueHus1 W eAUHUIIbl (U3UUECKUX BeJWYMH, HAXOAUTh (POPMYIIbI,
CBSI3bIBAKOIIME [JAHHYH (PU3NUECKYHO0 BeMYMHY C APYTUMH BeTUYMHaMU,
CTPOUTH TPaPUKU N3yUeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;
XapaKTepu30BaTb CBOWCTBA Tes, (U3MYecKue SBJeHUS] U TIPOLIeCCHI,
WCIIO/Tb3Ysl TIpaBWIa CJI0KeHUsI CUJl (BAOJb OHOM MpsiMOi), 3aKoH ['yka,
3akoH ITackansi, 3akKoH ApxuMe/ia, TIPABWIO paBHOBecHs pbiyara (6/10Ka),



«30JI0TOe TIPaBWJ/IO» MeXaHWKH, 3aKOH COXpaHeHWsl MeXaHWUeCKOU
JHEpruy, Mpyd S5TOM JaBaTb CJIOBECHYIO (DOPMYJIMPDOBKY 3aKOHa M
3alMChIBaTh €r0 MaTeMaTUueCcKoe BhIpakKeHHe;

00BSICHATL (hr3uUecKure siBJIeHUs], TIPOliecChl U CBOMCTBA TeJl, B TOM UMCJie
U B KOHTEKCTe CUTyal[uli NpPaKTUKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIB/ISITh TIPUYUHHO-CJIeZICTBEHHbIE CBSI3U, CTPOUTh 00ObscHeHWe u3 1-2
JIOTUYEeCKHX I1aroB C OMOpPoM Ha 1-2 U3yueHHbIX CBOMCTBA (DU3MUECKUX
sIBJIEHU, (DU3NUYEeCKHX 3aKOHA WM 3aKOHOMEPHOCTH;

peliatb pacuéTHele 3ajjauyd B 1-2 [JEeUCTBUS, WCMO/b3ysl 3aKOHbI M
(dopMysbl, CBS3BIBAOIIME (PU3NUECKHe Be/JWUYMHBI: Ha OCHOBE aHa/iu3a
yCJIOBUS 3a/lauy 3aryChiBaTh KpaTKOe YCJIOBUe, MOJCTaB/sATh (hH3UUecKue
BeJIMUMHBI B (DOPMYJIbI M TIPOBOJUTH pPaCyéThbl, HAXOAUTb CIIPABOUHBIE
JlaHHbIe, HeOOXOoJUMbIe /IJis pellleHus 3a/layu, OlleHUBaTh PeaTMCTUUHOCTh
TOTyUYeHHOU (PU3UUeCKON BeJIMUVHBI;

pacrio3HaBaTh TPOO/IEMbI, KOTOPble MOJKHO peIUTb TIPU TIOMOIIU
(br3uUeCcKuX MeTO/I0B, B OMTMCAaHUU HUCC/e0BAHUS BbIZE/ISATh POBEPsieMoe
NpeAnoaokeHde  (rumnoresdy),  pa3ivuaTb W MHTEPHPETUPOBATh
TIOJTyUeHHBIM pe3y/bTaT, HAaxXOJWUTh OIIMOKA B XOZe OIlbITa, [eaTh
BBIBO/IBI T10 €ro pe3yJibTaTaM;

TIPOBOINTh  OTBITEI 1O HabOMOZeHNI0  (PU3MUeCKUX SIBJIEHUNA WA
bur3uUeckux CBOMCTB Te: dhopmyMpoBaTh TIpoBepsieMble
TIpe/ITI0J/I0>KeHHs1, COOMPATh YCTAHOBKY U3 TIPe/IJI0’KeHHOr0 000py/J0BaHMS,
3aMyChIBaTh X0/ OMbITa U (H)OPMYJIMPOBAaTh BLIBO/IbI;

BBLITIOJIHATHL TIpsIMble W3MePeHUs] PACCTOsIHUs, BpPeMeHM, MacChl TeJa,
00BéMa, CUBI U TeMIIepPaTypbl C HCIOJb30BaHWEM aHaJIOTOBLIX U
1[MbpOoBLIX TPUOOPOB, 3aMuChiBaTh II0Ka3aHUs TPUOOPOB C YuéTOM
3a/]JaHHOM abCOMIOTHOM MOrPeIIHOCTH U3MepeHuH;

TIPOBO/IUThH UCC/Ie[JOBaHHe 3aBUCHMOCTH OZIHOM (hH3UUeCKol BeJTMUHUHbI OT
JPYyrol C WCIOb30BaHWEM TMPSMbIX W3MepeHUl (3aBUCUMOCTU IyTH
PaBHOMEDHO [IBWXKYIL[ETOCS Tejla OT BPEMeHM [JBWKEHHUs Tesa, CUJIbI
TPeHUsI CKOJIbKeHUsI OT Beca TeJia, KauecTBa 00paboTKu MoBepxXHOCTeN Tes
Y HEe3aBUCHUMOCTH CHWJ/Ibl TPEHHSI OT I/I0LLa/[ COTTPUKOCHOBEHUS Tesl, CUJIbI
YIPYTrOCTU OT yAJUHEHUs TPY’>KWHbBI, BbITAJKWBAKOILIeld CUIbl OT 00bEéMa
TIOTPY>KEHHOM YacTH TeJjla M OT TJIOTHOCTHU >XKUAKOCTH, eé He3aBUCHUMOCTH
OT TUIOTHOCTH Tesa, OT TTyOUHBI, Ha KOTOPYIO TIOTPY>KEeHO TeJio, YCI0BUMN
TIJIaBaHUsI TeJl, YCJOBUM paBHOBECHS! pbluara M 0JIOKOB), y4acTBOBaTh B
TJIAaHUPOBAaHUM ~ y4eOHOrO UCCIefioBaHWs, CoOMpaTh YCTaHOBKY U
BBLITIOJIHATh W3MepeHUs], Cleflys TIpe/JIo)KeHHOMY TIlaHy, (PUKCHpOBaTh
pe3y/ibTaThl TOMYUEeHHOM 3aBUCMMOCTH (DU3MUECKHUX BeJMUMH B BHU/E



TIpe/I/I0yKeHHBIX Tab/Mil U rpaduKoB, Ae/aTh BBIBOJLI IO pe3y/bTaTaM
WCCieJOBaHMS;

TIPOBO/IUTh KOCBEeHHble H3MepeHHs (U3NUeCcKUx BeMUUUH (TIJIOTHOCTh
Bell[eCTBa JKUAKOCTH UM TBEPAOrO Tena, CWla TPEHUS CKOJIbKeHUs,
JlaBlleHWe  BO3/yXa, BbITAJKMBAlOLlasi CWIa, [JeHCTByHOLlas  Ha
TIOTPYKEHHOE B JKUAKOCTb Teso, KO3(D(PUIMEeHT TIoe3HOro AelCTBUS
TPOCTBIX MEXaHW3MOB), CJie[lyss TIPe[JIO)KeHHOW WHCTPYKI[UU: TIpU
BBLITIOJTHEHUU H3MepeHui coOupaTh 3KCIepUMeHTa/IbHYH0 YCTAHOBKY U
BBIUMC/ISITH 3HaUeHHe MCKOMOW BeJTMUMHbI;

co0siroaTh MpaBUIa TeEXHUKK 0e30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM
obopy/ioBaHEM;

yKa3bIBaTh MPUHIUIIBI JeMCTBUS MPUOOPOB U TeXHUUYECKUX YCTPOUCTB:
BeCbl, TEPMOMETp, [AWHAMOMETpP, COOOIIArIIMecss CocyZbl, OGapometp,
phbIuar, MoABWXHBIN U HETIOZBMKHBIN 0/10K, HAK/TOHHAsI T/IOCKOCTh;
XapaKTepU30BaTh TIPUHIUIBI  [IeWCTBUS MW3yUeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM Ha WX onucaHus (B TOM UHCJIe:
TOJIIMITHUKY, YCTPOMCTBO BOZOTIPOBOJA, THUJPABIAYECKUI  TIpecc,
MaHOMeTp, BbICOTOMED, TIOPIITHEBO HAcOC, apeoMeTp), UCTIO/b3ys 3HAHUS
0 CBOMCTBaxX (hM3UUeCKUX SIBIEHWM U HeobxoauMble (pu3nuecKre 3aKOHbI
Y 3aKOHOMEpPHOCTH;

NIPUBOJUTL  TIPUMepbl  (HaXoAuTh  WHGOpMALMI0 O  TpUMepax)
TIPAKTUUeCKOTO KCI0/Ib30BaHMsl (PU3MUeCKUX 3HaHWW B TOBCeJHEBHOU
JKU3HM 711 oOecrieueHust 6e3omacHOCTH TIpy obpartieHuH ¢ Tipubopamu 1
TeXHUUECKUMH YCTPOWCTBAMH, COXPaHEHHUsSI 3/J0POBbSI M COOJIO/IeHHS
HOPM 3K0JIOTUYECKOTO0 MOBeJIeHUsI B OKpY>Karollleli cpeJe;

OCYIIIeCTB/ISITh  OTOOp HWCTOUHWKOB uH(opmaimu B HTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TTIOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEHOIINXCS
3HaHUH W TyTéM CpaBHEHHWS pa3/MUHbIX WCTOYHUKOB BBIZIEJISATH
WHGbOpMAIIMI0, KOTopas SIB/SeTCS TPOTHUBOPEUMBOM WM MOXKET OBIThb
He/I0OCTOBEPHOM;

WCTI0/Tb30BaTh TP BBIMOTHEHUN YUeOHBIX 3a/laHui HayUHO-TIOMYJ/ISIPHYIO
nuTepaTypy  (U3MUecKoro Cofiep>KaHUs, CIIPAaBOUHble  MaTepHalibl,
pecypchbl ceTu VIHTepHeT, BafieTb NMpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
ripeoOpa3oBaHusl MH(POpPMaILMY 13 OZJHOU 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBEHHBIE KpAaTKHe THMChMEeHHbIe U YCTHBbIe COOOIIeHus Ha
OCHOBe 2—3 MCTOYHWKOB WH(MOpMaliy (pU3nUecKoro Cofiep>kaHusi, B TOM
yucie MyOAMUHO JesiaTh KpaTKhe COooOIeHusi 0 pe3y/bTaTaX IMPOEKTOB
UMM  yueOHBIX WCCAe[OBaHUN, TIPU 3TOM TPaMOTHO HCII0/Ib30BaTh



W3yueHHbIM TIOHSTUWHBIM armapaT Kypca (U3UKH, COTPOBOXKJATh
BBICTYTI/IEHWE TIpe3eHTaliel;

TIPU  BBITIOJTHEHWM YueOHBIX ITPOEKTOB M WCC/Ie[JOBaHUMN pacrpeiensiTh
00s13aHHOCTU B TpyMIe B COOTBETCTBUMM C TIOCTAaB/JIeHHBIMU 3aJjauaMH,
C/eIUTh 3a BbBINOJHEHWEM IUJlaHa [eUCTBUM, aZleKBaTHO OL|€HHWBATh
COOCTBeHHBIM  BK/AaZi B  [JesTebHOCTh  TPYMMbl,  BBICTPAaWBaTh
KOMMYHUKAaTUBHOE B3aUMO/|eMCTBUE, YUUTHIBAs MHEHUE OKDPY KaroIUX.

K koHIly oOyueHusi B 8 K/1acce npemMeTHbIe pe3y/ibTaThl HA 6a30BOM yPOBHe
JOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsSl YMEeHU:

WCTI0/Ib30BaTh TIOHATUS: Macca U pa3Mepbl MOJIEKYJI, TeTJIOBOe ABMKeHHe
aTOMOB U MOJIEKY/JI, arperaTHble COCTOSTHUS Bell[eCTBa, KpUCTa/UIMUeCcKue U
aMmop(Hble Tesa, HACBILEHHBIM U HEeHACHIeHHbIM Map, BJIAXXKHOCTb
BO3/lyXa, Temreparypa, BHYTPEHHSII SHEPrus, TeIUIOBOW [IBUraTeb,
3/IeMeHTapHbIN 3/IeKTPUUeCKUN 3apsi/l, 3/IeKTpUUecKoe ToJie, TIPOBO/JHUKU
Y IN3JIeKTPUKU, TIOCTOSTHHBIN 3/1IeKTPUUYECKU TOK, MarHUTHOE TI0JIE;
pa3nuuarth siBjieHUs (TeryioBoe paclliMpeHWe W CKaTue, Teriornepejaua,
TeIJI0BOe PaBHOBECHE, CMauvMBaHWe, KalWIsIpDHbIE SIB/IEHUs, MCIIapeHue,
KOH/IeHCal[usl, T/IaB/ieHre, KpUCTa/nu3aiys (OTBep/ieBaHUe), KUIeHHe,
Terionepeayva (TernyIoNpOBOAHOCTb, KOHBEKI[US, W3J/ly4eHue),
3/IeKTpU3alfusl TeJl, B3aUMO/eHCTBHe 3apsifioB, JEMCTBUS 3/IeKTPUUECKOTO
TOKa, KOPOTKOe 3aMblKaHWe, B3aMMOJIEMCTBME MarHUTOB, [eNCTBHe
MarHuTHOTO TOJ/Is1 Ha TIPOBOJJHUK C TOKOM, 3JIeKTPOMAarHuTHasi MHAYKIMS)
M0 OMNWCAHUIKD WX XapaKTepHbIX CBOMCTB UM Ha OCHOBE OIBbITOB,
JIeMOHCTPUPYIOIIUX JJaHHOe (hH3UuecKoe sIB/IeHUE;

pacrio3HaBaThb TMpOsIBieHWe UW3YUYeHHBbIX (PU3NUeCKUX SIBIeHUN B
OKpy)KarollleM Mupe, B TOM uucie (usmyeckue sB/ieHHs B MPUPOJe:
MOBEPXHOCTHOE HaTSDKEHWEe W KalWUISpDHble SIBJIEHWST B TIPUPOJE,
KpUCTa/Ulbl B TIpuUpoje, u3nydeHue CoJjHIja, 3amep3aHue BO/I0EMOB,
MoOpCcKue 6pu3bl, 06pa3oBaHUe pOChI, TYMaHa, HHesl, CHera, 3/IeKTprUUeCcKue
sIBJIeHUs] B aTMocdepe, 3/1eKTPUUYECTBO KUBBIX OpPraHM3MOB, MarHUTHOE
nosie 3em/H, Jipeiid TOJIFOCOB, POJib MarHUTHOTO TIOJISL JJisl >KU3HU Ha
3emJie, MOISIPHOE CUsTHUE, TIDU 3TOM TepeBOAUTh MPaKTUUeCKYI0 3a/lauy B
yueOHY0, BbIIEJIATb CYIIleCTBEHHbIE CBOMCTBa (MpU3HAKK) (HU3NUECKUX
SIBJICHUM;

OMUCHIBAaTh U3yUeHHbIe CBONCTBA Tel U (r3nueckue siBjieHUs, UCTI0/b3Ysl
¢dur3nueckue BeMUUHbI (TeMIiepaTypa, BHYTPeHHsISl SHEPrHsi, KOJUYeCTBO
TeIJIOThI, yJenbHasi TeIJIOEMKOCTb BeLeCTBa, y/Je/bHasg TerioTa
Ti7IaB/ieHus], yjle/ibHas TeryioTa IlapooOpa3oBaHUsl, yje/ibHas TeryioTa
CropaHusi TOIUIMBA, KO3(@UIIMEHT T10Jie3HOro [JeHCTBUS  TeryiIoBOU



MalllMHbI, OTHOCUTE/IbHAsi BJAXHOCTb BO3/yXa, 3JIEKTPUUECKWM 3apsif,
Cula TOKa, 3/IeKTPUYECKOe HarpsbKeHHe, COTMpPOTUBJIEHWE TPOBO/HHUKA,
ylenbHOe  COTMpOTHB/IeEHWEe  BelllecTBa, pabora W  MOILJHOCTb
3/IEKTPUUECKOTO0  TOKa), TpPU OIMHWCAHUM TPaBWIbHO  TpaKTOBaThb
bu3nUecKrii CMBIC/T HUCTIO/Ib3YeMbIX BeJIMUMH, 0003HAUeHUs U eUHUIIBI
¢bu3nUeckux BeMWUYMH, HAXOAUTh (OPMYJIbl, CBSI3bIBAIOLIME [IaHHYIO
¢bu3MUecKyl0 BeJIMUMHY C JAPYTMMM BeJIMUMHAMH, CTPOUThH rpaduKu
V3yUYeHHbBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

XapaKTepu30BaTb CBOWCTBA Tes, (U3MYecKue SBJAEHUS] U TIPOLIeCCHI,
WCTIO/Ib3ysl OCHOBHbIE TIOJIOXKEHUS] MOJIEKY/ISIPHO-KUHEeTUUeCKOW Teopuu
CTpOEHUs BellleCTBa, MPUHLUI CYTepro3ul[Mu Tosield (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsia, 3akoH OMa [i/1s1 yuacTKa Lielu, 3aKOH
Ikoyns—JleHnja, 3akOH COXpaHeHWs SHepPruv, TIIpd 3TOM [aBaTh
CJI0BeCHYHO (DOpPMY/IMPOBKY 3aKOHa M 3alvChiBaThb €r0 MaTeMaTH4ecKoe
BbIDA)KEHUE;

OOBSICHATh (PU3HUUECKHe TIPOIleCcChl W CBOMCTBA Tes, B TOM UHC/ie U B
KOHTEKCTe CUTyaldd NMPaKTUKOODUEHTUPOBAHHOI'O XapaKTepa: BBISB/ISTh
TIPUUMHHOC/IeICTBEHHbIE CBSI3H, CTPOUTH O0BSICHEHHE M3 1—2 JIOTUUeCKUX
IIarOB C OIMOpOM Ha 1-2 H3yueHHBIX CBOMCTBA (DM3MUECKUX SIBJIEHUU,
(br3MUeCcKrX 3aKOHOB W/IU 3aKOHOMEPHOCTe;

pelllaTb pacuéTHble 3aJjauM B 2—3 [EUCTBUS, WCIOMb3ysl 3aKOHBI U
dbopmyibl, CBs3bIBalOIME (PU3MUYeCKWe BeIUYMHBI: Ha OCHOBE aHasuv3a
yCJIOBUS 3a/layM 3alMChiBaTh KPAaTKOe YCJ/IOBHE, BBISB/IATh HEJOCTAaTOK
JAHHBIX /I peIlleHWs 3ajilaud, BbIOWpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoJuMble [Jii e€ pelleHus, TIPOBOAUTbL pPACuéThl W CpPaBHUBATH
ToJIy4yeHHOe 3HaueHUe (PU3NUecKol BeJTMUMHbBI C U3BECTHBIMU JJaHHBIMUY;
pacro3HaBath Tpo0/ieMbl, KOTOpble MOKHO peIlUTb T[pu T[OMOILIU
Gbu3uUecKkuX MeTO/IOB, UCIO/b3ysl OMMCaHWe MCC/e/JOBaHus, BbIJIENSTh
TipoBepsieMoe  TIpe/INIo/Io’KeHWe, OLleHUBaTh TMPABU/IBHOCTb  TOPSiiKa
TIpOBe/IeHUs UCCJIe[JOBaHus, [eJlaTh BbIBOJbI;

MIPOBOINTh  OTBITHI 10 HabOMOZeHNI0  (U3MUeCKUX SBIEHANW WA
(bur3nUecKruX CBOUCTB Tes (KanwIsipHbIe SIBJIEHUsT, 3aBUCUMOCTD /laBJ/IeHUS]
BO3/lyXa OT ero o0béMa, TemriepaTyphbl, CKODOCTH Tpoliecca OCThIBaHUS U
HarpeBaHUsi TPU U3AyUYeHUM OT LIBeTa W3/yuaroliei (TOrJoljarolei)
TIOBEPXHOCTH, CKOPOCTh MCIapeHusi BO/bl OT TeMIlepaTyphbl KUJKOCTU U
nouaau eé TIOBePXHOCTH, 9JJIeKTpuU3aliusi Tel UM B3auMO/elCTBUe
3JIEKTPUUECKUX  3aps/ioB, B3aUMOJEeMCTBUE TOCTOSIHHBIX MarHUTOB,
BU3ya/M3alusi MarHUTHBIX TI0/iIel TIOCTOSIHHBIX MAarHUTOB, [1eMCTBUS
MarHuTHOTO TIOJIi Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3/1eKTPOMAarHuTa,



CBOMCTBA 3JIEKTPOJABUTaTesisi TMOCTOSIHHOTO TOKa): (OpMy/JMpOBaTh
TIpoBepsieMble TPeATOI0XKeH!s, COOMpaTh YCTAHOBKY U3 TIPe//I0KEeHHOTO
000pyJ0BaHUS, OMMUCHIBATb X0/ OTbITAa U (DOPMYJIMPOBAaTh BLIBO/IBI;
BLITIOJIHATH ~ TIpsIMble  W3MePeHUs  TemrepaTrypbl,  OTHOCUTE/bHOMN
BJI@&XXHOCTU BO3/lyXa, CWIbl TOKA, HarpsbkeHUsi C UCI0Jb30BaHUEM
aHaJIOTOBBIX TIPUOOPOB M [JaTUMKOB (DU3MUECKUX BeMUWH, CPaBHUBATh
pe3y/ibTaThl U3MEPEHHUM C yUETOM 3a/laHHOM abCO/TIOTHOM ITOTPEITHOCTH;
TIPOBO/IUTL UCC/IeZIOBaHKe 3aBUCUMOCTH OIHOM (hr3nuecKoi BeJTMUMHbI OT
Jpyrol C WCIO/Ab30BaHWEM TIPSIMBIX  W3MepeHUW (3aBUCHMOCTD
COTIPOTUB/IEHUS] TIPOBOJHWKA OT €ro JJIMHbI, TUIOIIA[ T10TepevyHoro
CceuyeHUs U yZieJIbHOTO COTIPOTUBJIEHUS BellleCTBa MPOBO/IHUKA, CUJTbI TOKa,
UAYIIero uepe3 TIPOBOAHUK, OT HamlpsyKeHUST Ha TIPOBOJHHKe,
WCC/ieJoBaHUe  TI0C/e/oBaTe/IbHOTO UM Tapasule/lbHOTO — COeAMHeHUi
TIPOBOIHUKOB): TIJIAHUPOBATh HCC/Ie/JOBaHWe, COOHMpAaTh YCTAHOBKY U
BBITIOJIHATh W3MepeHUs], Ceflysl Tpe/JI0O)KeHHOMY I/1aHy, (PUKCHUPOBaTh
pe3y/ibTaThl TOMy4YeHHOW 3aBUCUMOCTA B BHje Tabmuil U rpadukos,
Jle/1aTh BBIBO/IBI 110 pe3y/ibTaTaM HCCe/JOBaHus;

TIPOBO/IUTh KOCBEeHHble U3MepeHUs (Uu3nueCcKUux BeJUuuH (yZenabHas
TeTUVIOEMKOCTh ~ BeIlleCTBa, COIMpPOTHBAeHWe TIPOBOJHMKA, pabota
MOII[HOCTh 3J/IEKTPUUECKOTO TOKa): IJIAHUPOBaTh H3MepeHus, CcoOHpaThb
9KCIepUMEeHTabHYI0 YCTaHOBKY, CJie[lysi MpeJ/I0)KeHHOM UHCTPYKLUU, U
BBIUMC/ISITH 3HAUeHHe Be/TMUKHbI;

cobJtro/1aTh TIpaBUJ/ia TEXHUKH 0e30T1acCHOCTH TIpU paboTe ¢ 1abopaTopHbIM
o0opy/lIoBaHHEM;

XapaKTepu30BaTh TPUHIUMBI  AeWCTBUS HW3YUYEeHHbIX TIPUOOPOB W
TeXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONucaHud (B TOM 4YuUCe:
CUCTeMa OTOIUIeHHUsI [JOMOB, TUTPOMETp, MapoBasi TypOuHa, amriepMeTp,
BO/IbTMETD, CUETUWK 3/IEKTPUUECKOW 3HEepruu, 3/eKTPOOCBETUTEe/bHbIE
nIpubOpbI, HarpeBaTebHbIE IEKTPONPHUOOPHI (TIPUMEpHI), 3/IeKTPUUeCKHe
TIpeJOXPaHUTE/TH, 3JIEKTPOMArHuT, 37IeKTPOABUraTe/ b TIOCTOSTHHOTO TOKa),
WCTIO/b3Ysl 3HAHUS O CBOMCTBax (hM3MUECKUX SIBJIEHWH U HeobXoquMble
¢bu3nUecKrie 3aKOHOMEPHOCTH;

pacro3HaBaTh TIPOCThble TeXHUYeCKHWe YCTPOMCTBA U HW3MepUTe/bHbIe
nmpuboOpbl TI0 CXeMaM M CXeMaTHYHbIM pHUCYHKaM  (KHIKOCTHBIN
TePMOMETp, TepPMOC, TCUXPOMETpP, TUTPOMETp, [BUraTe/lb BHYTPEHHEro
CTOpaHUsl, 37EeKTPOCKOI, peoCTaT), COCTaB/SATh CXeMbI 3JIeKTPHUYECKUX
1eTieli ¢ Toc/efoBaTe/IbHbIM U Tapasijie/ibHbIM COeJUHEHUEeM 3/IeMeHTOB,
pasyinyasi yCJI0BHbIe 0603HaUeHUsI 3/IEMEHTOB 3/IeKTPUUeCKUX Lierel;



NPUBOJUTL  TpuUMepbl  (HaxoAuTb  HH(GOpPMAaLMI0O O  [pUMepax)
NIPaKTUUeCKOI0 KCII0/Ib30BaHUsl (PU3MUEeCKUX 3HAaHUKW B TOBCeJHEBHOU
)KU3HU [ obecrieueHust 6e30MacHOCTU TMpU o0palljeHu ¢ rpubopamu U
TeXHUUYEeCKUMHU YCTPOMCTBaMH, COXPaHEHHsl 37I0POBbs W COOJIIOZIeHUs
HOPM 3K0JIOTUYECKOTO MOBeJieHUsI B OKpY>Katollleli cpeJe;

OCYILeCTB/ISATb TIOWCK HMH(pOpPMALMM  (PU3NYECKOTO COJep)KaHusl B
VHTepHeTe, Ha OCHOBE HMEIOLIMXCA 3HAHUHW U TIyTéM CpaBHEHUs
JIOTIO/IHUTEIbHBIX ~ MCTOUHUKOB  BBIJENATh  MH(OpMAaLMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUMBOW M/IM MOXKET ObITh HeJJOCTOBEPHOW;
WCTIO/Tb30BaTh TIPU BBITIOJTHEHWH yUeOHbIX 3a/JaHUil HayUHO-TIOMYJISIPHYIO
nUTepaTypy  (U3MUecKoro Cofep)KaHWs, CIpaBOUHble MaTepualibl,
pecypchl ceTu VIHTepHeT, BiafieTb NMpUEMaMM KOHCIIEKTUPOBAHUS TEKCTa,
ripeoOpa3oBaHyst MH(GOPMALIUX U3 OZJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBeHHbIe THMCbMEHHbIe W KpaTKHWe YCTHbIe COOOIIeHus,
0000mass uHGOPMAIMI0O W3 HECKONBKHUX WCTOYHMKOB (DHU3UUECKOTO
cofiepKaHWs, B TOM UWcCAe TyO/JMYHO TIPe/ICTaB/ATh Ppe3yJ/bTaTbl
TIPOEKTHOM W/IM WCC/e/l0BaTebCKOW JeITe/lbHOCTH, P 3TOM IPaMOTHO
VICTIO/Ib30BaTh W3YUEHHBbIM TOHATUMHBIA —anmapar Kypca (U3HKH,
COTIPOBOXK/ATh BHICTYII/IEHHe IIpe3eHTaluel;

NPYA  BBIMOJIHEHUM Y4eOHBIX TIPOEKTOB U HCC/IeA0BaHUM (hU3MuecKux
TIPOLIECCOB  pacripefieiiTb 0053aHHOCTHM B TPYINle B COOTBETCTBUU C
MIOCTaB/IeHHBIMU 3a/layaMy, CIeJUTh 3a BBINOIHEHWeM I/laHa [eMCTBUM U
KOppPEeKTUpOBaThb €ro, aZleKBaTHO OLeHUBaTb COOCTBEHHBbIM BK/IaZ, B
JesITe/IbHOCTb TPYIIIbI, BHICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMO/IelCTBIe,
TIPOSIBJISIS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koHIly oOyueHusi B 9 Kj1acce nipeMeTHbIe pe3y/ibTaThl HA 0a30BOM ypPOBHe
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCsl YMEeHU:

VICTIO/Ib30BaTh TOHATHS: CHUCTeMa OTCUéTa, MarepuarbHasi TOYKa,
TPaeKTOpHsl, OTHOCHUTETbHOCTh MeXaHWYeCKOro [BWXeHUs, Aedopmarys
(ynipyrasi, TiiacTUuyeckasi), TpeHUe, LIeHTPOCTPEMUTE/IbHOe YCKOpeHUe,
HEBECOMOCTb U Teperpy3Ku, LIeHTP TsKecTH, abCOJIFOTHO TBEpZOe TeJio,
L[eHTP TSDKeCTU TBEPAOTO Tesia, paBHOBeCHe, MexaHWUyeckue KoyieOaHus U
BO/HBI, 3BYK, WH(Pa3BYyK U Y/IbTPA3BYK, 3J€KTPOMAarHWTHbIE BOJIHBI,
IIKaja 3/1eKTPOMarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U /1a/IbHO30PKOCTb,
CTeKTPhl UCIYCKAHUS U TOTJIOIIeHus], anbda, 6eTa- U ramMmma-u3aydeHus,
W30TOIIbl, i/jepHasi JHEPreTHKa;

pa3nuyath siBjieHUs (paBHOMEDHOEe ¥ HepaBHOMEDHOE MPSMOJIMHENHOoe
JBI)KeHUe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [BWKeHUe, CBOOOJHOe
rajZileHue Tesl, paBHOMEpPHOe [IB)KeHHe M0 OKPY>KHOCTH, B3aUMOJIelCTBHE



TeJl, peaKTUBHOe [BW)KeHHe, KojebaTesbHOe ABMKeHUe (3aTyxarolyie U
BLIHY)KZIeHHble KoJie0aHUsI), Pe30HaHC, BOJIHOBOe ABM)KeHHWe, OTpakeHHe
3ByKa, TPSIMOJIMHEHOe pacrlpoCTpaHeHHe, OTpakeHuWe U TIpesIoMJIeHUe
CBeTa, ITOTHOe BHYTPEHHee OTPa’KeHHe CBeTa, pa3/io’keHre 0eioro cBeTa B
CTIeKTp U CJIO’KeHWe CIeKTpajbHbIX I[BETOB, [UCIIEPCUSl  CBETa,
ecTeCTBeHHasi PaJIMOaKTUBHOCTb, BO3HUKHOBEHUE JIMHENUYaTOro CIieKTpa
W3/ly4eHUs ) 10 OTNKMCAHMI0 UX XapaKTepPHBIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIeMOHCTPUPYIOIIUX JJaHHOe (hM3UUecKoe sIBJIeHUE;

pacro3HaBaThb TMpPOsIBJIEHWE UW3YYEHHBbIX (U3UUECKUX SIBJIEHUW B
OKpy)KaroilleM Mupe (B TOM uuc/ie (usndueckue siBIeHUS B TPUPOJIe:
TIDUWIUBBI U OTJIMBBI, ABIKeHHe 1ylaHeT CO/IHeUYHOW CHUCTeMbl, peaKTUBHOe
JBIDKEHHWE JKMBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMJIeTpsICeHHe, CeMCMHUYecKrWe BOMHBI, I[yHaMH, 3X0, I[BeTa TeJl,
OTNITUYEeCKHe SIBJIEHUs B TIPUpOZie, OMOIOrMYecKoe AeMCTBUE BUIHUMOTO,
y/lbTpaUoIeTOBOr0 W PEHTreHOBCKOTO M3/yueHWM, eCTeCTBeHHbIN
PaIMOAKTUBHBIM (POH, KOCMHYeCKHe Jyud, PafiuOaKTUBHOE W3TyuyeHue
TIPUPOJHBIX MHWHEDPAJIOB, [eWCTBUE DPAJUOAaKTUBHBIX W3IyueHUW Ha
OpraHusM 4ejioBeKa), TIPU 3TOM I1epeBOJUTH TPaKTUUECKYI0 3a/lauy B
yueOHy0, BbIIEJIATb CYII[eCTBEHHbIE CBOMCTBa (MpU3HAKU) (HU3NUYECKUX
SIBJICHUM;

OMUCHIBAaTh U3yUeHHbIe CBOWCTBA Tel U (Gr3nueckue siBjieHUs, UCTI0/b3Ysi
¢u3nUeckue BeJIMUMHBI (CpeflHssI M MrHOBEHHas CKODOCTb Teja TIpU
HEpPaBHOMEDHOM [IBM)KEHWM, YCKODeHWe, TiepemellleHue, MyTh, YTraoBas
CKOPOCTb, CW/la TPEeHMs, Cuja YMNPYroCTH, CHa TSDKeCTH, YCKOpeHue
cBOOOIHOTO TIaZieHWsl, BeC Tejla, HUMITYJbC Tela, HWMITYyJIbC CUJIBI,
MexaHuueckass paboTa W MOIIHOCTh, TIOTeHLMasbHasi SHEeprusi Tera,
TIOHATOrO HaJ, MOBEPXHOCTHIO 3eMJIM, MOTEeHLMabHasi SHEPrys C’KaTou
TIPY)KUHBI, KUHeTUuUecKasi SHeprus, TIIojiHas MexaHuuecKasi 3Heprus,
TIepUo, ¥ YacToTa KonebaHuH, [i/TMHa BOJTHBI, TPOMKOCTh 3ByKa W BBICOTA
TOHA, CKOPOCTb CBeTa, T0Ka3aTe/b MpPeIOM/IeHUs] Cpe/ibl), TIPU OMUCAHUU
MPaBUBLHO TPAKTOBaTh (M3UUECKUN CMBICA MCIOJb3yeMbIX BeJIMUMH,
o003HaueHUsT W eJUHUIBI (U3NUECKHUX BeTMYMH, HAXOAUTb (hOPMYJIBI,
CBSI3BbIBAIOLIME [AHHYHO (PU3WUECKYI0 BETMUMHY C APYTMMU BeTUYMHAMM,
CTPOUTH TpaPpUKU U3yUeHHBIX 3aBUCUMOCTeN (pU3NUeCKUX BeJTMUMH;
XapaKTepu30BaThb CBOWMCTBa Tes, (PU3HWUecKude SIBJIEHUST W TIPOLIeCCHl,
WCTIO/Ib3Yysl 3aKOH COXpaHEeHHWsl SHepryud, 3aKOH BCEMHUDHOIO TATOTeHWs,
MIPUHLMIT CYNepro3ULIMM  CWI, TPUHLUII OTHOCUTeNbHOCTH [‘anmunes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEeHUs UMITY/bCa, 3aKOHbI OTpakeHUsl U
TipesioMJ/IeHUs1 CBeTa, 3aKOHbI COXPAHEeHUsI 3apsiIoBOI0 U MacCOBOT'O UMCesT



TIpU SiIEpPHBIX peaklysX, MPU 3TOM [laBaTh CJIOBECHYHO (hOPMY/JIHUPOBKY
3aKOHa Y 3alMChIBaTh €ro MaTeMaTUUYeCKoe BbIpaXKeHUe;

00BSICHATHL (hU3UUeCKWe MPOoIeCcChl M CBOMCTBA Tel, B TOM UWC/Ie U B
KOHTEKCTe CUTyalluii NMPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BbISB/ISATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00BsICHEHUEe U3 2—3 JIOTUUeCKUX
IIIaTOB C OTOpOM Ha 2—3 H3yueHHbIX CBOMCTBA (hU3MUECKUX SIBJIEHUM,
(bhr3MUeCcKrX 3aKOHOB W/IU 3aKOHOMEPHOCTeH;

pellatb PpacyéTHble 33Jaud (onMparoluecs Ha cuctemMy wu3 2-3
ypaBHEHUM), UCTI0JIb3ys1 3aKOHBI U (DOPMYJibl, CBsi3bIBatoOlle (hH3NUeCcKre
BeJIMUMHBI: Ha OCHOBE aHa/vM3a YCJIOBUS 3aZlauM 3arvChbiBaThb KpaTKOe
yCJIOBHE, BHISIBJISITH HeJIOCTAIOI[Me WIA M30BITOUHbIE JaHHBbIe, BHIOMPATDH
3aKOHBI U (hOpMYJIibl, HeOOXOAUMbBIe /IS pellieHUs], TIPOBOAUTb PacuéThl U
OLIeHVMBAaTh PEeaJMCTUYHOCTb TOJIyUEHHOTO 3HaueHusi (Pu3nuecKou
BeJINUUHBbI;

pacrio3HaBaTh TPOO/IEMbI, KOTOPble MOJKHO peIUTb TIPU TIOMOIIU
¢ur3nUeckuXx MeTOJOB, WCIO/b3ysl OMNMCAaHWE WCC/ie[JOBaHusl, BBIAE/SATh
TpoBepsieMoe  TIPeANO/IOKeHWe, OLIeHWBaThb TMPABU/IBHOCTb  TOPSiAKa
MpOBeJieHHs]  WCC/Ie[JOBaHUs, JleJlaTb  BBbIBOJbI, HHTEpIIPETHPOBATh
pe3yJibTaThl HAabJTIO/JeHUI U OTIBITOB,

TIPOBOINTh  OTBITEI 1O HabOMOZeHNI0  (PU3MUeCKUX SIBJIEHUNA WA
(bur3uUeckux CBOMCTB Ten (M3yueHHWe BTOPOrO 3akOHa HbIOTOHa, 3akoHa
COXpaHeHHs1 SHepruM, 3aBUCUMOCTL Tiepuofia KojebaHui TIPY>XMHHOTO
MasiTHUKa OT MacChl Tpy3a M >KECTKOCTU TIPY)KHMHBI U HE3aBUCUMOCTb OT
aMIUTATY/IbI MasbIX KOie0aHWH, pSMOIMHEMHOe PAacIpOCTPaHeHWe CBeTa,
passio’keHue 0esioro cBeta B CMEKTP, M3yUyeHHEe CBOMCTB U300pakeHUs B
TIJIOCKOM 3epKajie U CBOMCTB M300pakeHUsI TIpejMeTa B coOuparoieit
nuH3e, Hab/roZileHWe CIUIOLIHBIX W JIMHeMUYaTbhIX CIeKTPOB M3/Ty4YeHUs):
CaMOCTOSITEJILHO ~ COOMpaTh yCTaHOBKY U3 U30bITOUHOro Habopa
o0Opy/loBaHUs, OMHUCHIBAaTH  XOZ  OMbITa W €ro  pe3yJbTaThl,
(dhopMyIMpOBaTh BBIBO/IbI;

TIPOBO/INTH TP HEOOXOAWMOCTH CEPUI0 TIPSIMBIX HW3MepeHUH, orpezesisis
cpefHee 3HaueHWe U3MepsieMol BenuuuHbI ((DOKYCHOe paccTosiHUe
cobupatolijeli JMH3bI), OOOCHOBBIBATHL BBIOOp crocoba H3MepeHUs
(u3mMepuTenbHOTO TIpUbOpa);

TIPOBO/JIUTh UCCJ/Ie[JOBaHHEe 3aBUCUMOCTel (DU3UUeCKUX BeIUUYUH C
WCIO/Ib30BaHKEM TIPSIMbIX U3MepeHUl (3aBUCUMOCTb MYyTH OT BpPeMeHU
TIPU PaBHOYCKOPEHHOM /IB)KeHWM 0e3 HaualbHOW CKOPOCTH, Tiepuofa
KonebaHW MaTeMaTHJYeCKOro MasiTHMKA OT J/IMHBbI HUTH, 3aBUCUMOCTU
yrja OTpakeHusl CBeTa OT yrIJa INaJeHusl U yrIja IpeoMJIeHUs OT yrja



najieHusi): TUIaHUPOBAThb HWCC/Ie[0OBaHHE, CaMOCTOSITe/IbHO cobupaTthb
YCTaHOBKY, (PUKCHpOBaTb pe3y/ibTaTbl T[OYYEHHOW  3aBUCHMOCTH
bu3nUeckux BeWUYMH B BHUZEe Tabmuil ¥ rpaduKoB, [eaTh BBIBOJLI TI0
pe3yJibTaTaM UCC/Ie0BaHuS;

TIPOBO/IUTh KOCBEeHHble HW3MepeHUus (GU3UUeCKUX BeUUrdH (CpeaHsist
CKODOCTb M YCKOpeHWe Tejla TpU PaBHOYCKODEHHOM [BWKEHUH,
yCKOopeHHe CBOOOAHOrO TMajieHus, KECTKOCTb TPY>KUHBI, KO3(PQUIeHT
TPEeHUsI CKOJIbKeHUsl, MexXaHWueckas paboTa M MOIIJHOCTb, YacTOTa U
nepuof;, KosjebaHu{i MaTeMaTHYeCKOro W TIPY>KUHHOTO MasiTHUKOB,
ONTHYeCKasi Cwia coOuparomield JWH3bI, PpaJMOaKTUBHBIA  (hOH):
TIJIAHUPOBAaTh U3MepeHus, cobupaTh SKCTIepUMEeHTabHYI0 YCTaHOBKY U
BBITIOJIHATh M3MepeHUsl, Cyieflysi MpeA/i0yKeHHOW WHCTPYKLUHU, BBIYMC/ISTh
3HaueHHe BeJIMUYMHBLI U aHa/IM3UPOBATh T0/IydeHHbIe pe3y/bTaThl C YUETOM
3a/]JaHHOM MOTrPeIHOCTH U3MepeHul;

co0oaTh MpaBu/ia TEXHUKK 0e301acHOCTH npy paboTe ¢ labopaToOpHBIM
obopygoBaHHEM;

pa3nMyaTb OCHOBHbIE TPH3HAKKM W3Y4YEHHBIX (U3UYECKUX MOJereu:
MaTepuajbHasi TOUYKa, aOCOMIOTHO TBEpJOE Te/0, TOUEUHBbIM HCTOUHHUK
CBeTa, Jiy4y, TOHKas J/IMH3a, IJlaHEeTapHas MOJelb aroMa, HYK/JIOHHas
Mo/ie/Tb aTOMHOT0 $/1pa;

XapaKTepu30BaTh TPUHIUMBI  AeWCTBUS HW3YUYEeHHbIX TIPUOOPOB W
TeXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONucaHud (B TOM 4YuCe:
CIUJOMEeTp, [aTUMKW TOJIOKeHUs], PACCTOSIHUS W YCKODEHHs, pakeTa,
9XO/I0T, OUKM, IIepucKorl, oToarnmnapar, OMNTUUYeCKHe CBETOBO/IbI,
CTMIeKTPOCKOM, J03UMeTp, Kamepa BuibCcoHa), WCMHO/Ab3ys 3HAaHUS O
CBOMCTBaX (PU3MUeCKUX SBAEHUM U HeoOXoAuMble (u3MUecKue
3aKOHOMEPHOCTH;

WCTI0/Ib30BaTh CXeMbl U CXeMaTHUUYHble PUCYHKH W3YUEHHBIX TeXHUUEeCKHUX
YCTPOMCTB, W3MepUTETbHBIX TPHUOOPOB W TEXHOJIOTUUECKHUX TIPOIIeCCOB
TIPU pellleHUH y4eOHO-TIPAaKTUUYeCKUX 3afiau, ONTHUeCKUe CXeMbl [Jis
TOCTPOeHUsI N300pa’keHui B TJIOCKOM 3epKaJsie U cobuparoliiei JIMH3e;
MPUBOAUTH  TMpUMepbl  (HaxoAWThb  HH(OpPMaLMI0 O  TpUMepax)
MPaKTUYeCKOr0 MCIIO/Ib30BaHUSl (PU3NUECKHUX 3HaHWW B TOBCeAHEBHOU
YKU3HU 7151 0becrieyeHusi 6e30MacHOCTH TIPU oOpailleHuu ¢ rprubopamul u
TeXHUYECKUMH YCTPOWCTBaMH, COXPaHEHHUsI 3/[0POBbSI U COOIO/IeHUs
HOPM 3KOJIOTUUYECKOT0 TIOBeJieHUs1 B OKPY Kalollleil cpefie;

OCYLLIECTB/SATh TMOMCK HWH(POpPMaLMKU (U3UUECKOr0 COJepKaHusi B
HTepHeTe, cCaMOCTOSITe/IbHO (hOPMYJIMPYSI TIOMCKOBBIN 3arpoc, HaXOAUTh



TyTU OTpeZieJieHUs] TOCTOBEPHOCTH TO/Ty4YeHHOU UH(pOpPMAalLIUM Ha OCHOBe
VMMEIOLIUXCSl 3HAaHUM U IOTI0JIHATE/TbHBIX HCTOYHUKOB,;

WICTI0/Tb30BaTh TIPY BBITIOTHEHUM yUeOHBIX 3ajlaHUi Hay4YHO-TIOMYJ/IIPHYHO
nuTepaTypy  (pM3MYeCcKOro COZIep’KaHWs, CIpaBOuUHble MaTepuasbl,
pecypchbl cetu MIHTepHeT, B/1aJileTb NPUEMaMU KOHCIIEKTUPOBaHHUS TEKCTa,
nipeoOpa3oBaHys WHGOPMALMK M3 0THOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTh COOCTBeHHbIe TIMChbMEHHbIE W yCTHbIE COOOII[eHHS Ha OCHOBe
vH(MOpMalMM K3 HEeCKOJbKUX WCTOYHUKOB (PU3UUECKOTrO COJlep>KaHus,
myOIMYHO TIpeJICTaB/SATh pe3y/bTaThl IPOEKTHOM WX UCC/ie/I0BaTeIbCKON
JleATeJIbHOCTU, TIPpU 3TOM TPAaMOTHO  MCIOJ/Ib30BaThb  W3YUEHHbIU
TIOHSATUIHBIM anmapaT u3yuyaeMoro pasjiena (GU3MKA U COTPOBOXK/JATh
BLICTYIIJIEHWE TIpe3eHTal[eri C yuéToM 0co0OeHHOCTel ayAuTOpUu
CBEpPCTHUKOB.



TEMATHUYECKOE IVTAHUPOBAHUE
7 KITACC

KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
Ne HaumeHoBaHue pa3/e/ioB U TeM (qudpoBbie)
Kontposbabie IIpakTHueckue
n/n nporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
paboThI padoThI
pecypchIl
Pa3pen 1. dusuka U eé posib B I03HAHUH OKPY)KaloLero Mupa
bubmmoreka LIOK
1.1 ®usrKa - HayKa 0 Ipupoze 2
y PHPOA https://m.edsoo.ru/7f416194
bubmoreka LIOK
1.2 dusnueckue BeJIMUMHBI 2 1 nomotexa I
https://m.edsoo.ru/7f416194
. bubmoreka IIOK
1.3 EcTecTBeHHOHayuUHbIM MeTO/| TTI03HAHUS 2 1 4
https://m.edsoo.ru/7f416194
Wtoro no pazpeny 6
Pa3zpen 2. [leppoHava/ibHbIe CBe/JeHUsA 0 CTPOEHHUH BellecTBa
bubmioreka IIOK
2.1 CrtpoeHue BeljecTBa 1 4
https://m.edsoo.ru/7f416194
59 [IBr>KeHYe ¥ B3aUMO/IelICTBUE YaCTHL] ) 1 bubmmoreka LIOK
’ BellecTBa https://m.edsoo.ru/7f416194
bubmioreka LIOK
2.3 ArperarHble COCTOSIHUA BellleCTBa 2 4
https://m.edsoo.ru/7f416194
Wroro no paspeny 5
Pa3pen 3. /IBikeHue U B3aUMO/ieCTBUE Tel
b K
3.1 MexaHnueckoe JBUXXeHUE 3 ubmotexa O
https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTb 4 1 Bbubmoreka IIOK




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

3.3 Cuna. Bugpl cun 14 1 2
https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3pen 4. /laBneHue TBEPABIX TeJl, )KUAKOCTeH U ra3oB
41 [HaBnenue. [Tepesaua naBieHus TBEPAbIMU 3 bubmmoreka LIOK
' TeJlaMU, JXUJAKOCTAMU U razaMu https://m.edsoo.ru/7f416194
4.2 [asieHve XUAKOCTU 5 Bubmorexa LIOK
https://m.edsoo.ru/7f416194
bubmioTeka LIOK
4.3 A 6
TMOC(epHoe /jaBieHre https://m.edsoo.ru/7f416194
44 [elicTBHe XUAKOCTHU Y Ta3a Ha MOTPY>KEHHOe 7 9 3 bubmmoreka LIOK
' B HHX TeJIO https://m.eds00.ru/7f416194
Ntoro no paspeny 21
Pa3zpgen 5. PaboTa 1 MOIHOCTH. JHEPrus
5.1 PaboTa 1 MOIIIHOCTb 3 1 Bubmiorexa [IOK
https://m.edsoo.ru/7f416194
5.2 [TpocThie MexaHU3MBbI 5 1 Bubmaorexa [TOK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckas SHeprus 4 1 1 Bubmaorexa [IOK
https://m.edsoo.ru/7f416194
Ntoro no paspeny 12
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 12




8 KIIACC

KosmmuecTBO yacoB J/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/je/ioB U TeM (mudpossbie)
Ne n/nn KonrtpoibHaeie IIpakTHueckue
NporpamMmsbI Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypcsl
Pazgen 1. TensioBblie AB/IeHUA
1.1 CrpoeHue 1 CBOMCTBA BelllecTBa 7 Bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
1.2 TernoBble MpoLeccsl 21 1 5 Bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
Ntoro no pa3peny 28
Paspen 2. DjleKTpuyeckre 1 MarHUTHBIE AB/ICHUSA
21 DJIeKTpUYeCcKue 3apsiJbl. 3apsKeHHble Tesa 7 1 bubmoreka IIOK
' 1 UX B3aUMO/IelCTBHE https://m.edsoo.ru/7f4181ce
. . b K
2.2 [ToCTOSAHHBIN 3/IEKTPUUYECKUM TOK 20 2 7 ubmaotexa O
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIe sIBlIeHUs 6 1 1.5 Bubmiorexa [JOK
https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
24 3 4
JICKTPOMATHHTHAA MHAYKHIA https://m.edsoo.ru/7f4181ce
Wroro no paspeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5



9 KJ/TACC

KosmmuecTBO yacoB J/IeKTPOHHBbIE
HanmeHoBaHMe pa3/je/ioB U TeM (qudpoBbie)
Ne n/nn KonrtpoibHaeie IIpakTHueckue
NporpamMmsbI Bcero oOpa3oBaTe/bHbIE
paboThI padoThI
pecypchI
Pazgen 1. MexaHuueckye SAB/IeHUA
MexaHUUYeCKoe JBHKEHHe U CITIOCOObI ero BubmioTeka 1IOK
1.1 A 10 1 (craproBas) 1 nomorexa L
OIMCaHus https://m.edsoo.ru/7f41a4a6
. bubmmoreka IIOK
1.2 B3aumogeiicTBue Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubmoTeka IIOK
1.3 3aKOHbI COXpaHeHUs 10 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3fen 2. MexaHuueckue Kojie0aHusi U BOJIHBI
bubmoreka IIOK
2.1 MexaHuYecKue KojaedaHus 7 1 (3a 1 o/r) 3 1
https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
2.2 MexaHu4ecKue BOHBI. 3BYK 8 1 3 1
https://m.edsoo.ru/7f41a4a6
Uroro o pasgeny 15
Pa3pgen 3. D/IeKTpOMarHUTHoOe 1oJie U 3/1IeKTPOMarHUTHbIE BOJTHBI
31 OJIeKTPOMarHUTHOE TI0/1e U 6 ) Bbubnumoreka LIOK
) 3/IeKTPOMarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pa3zeny 6
Pa3pen 4. CBeTOBBIe sIB/IeHMS
4.1 3aKOHbI pPacripoCTpaHeH!s CBeTa 6 2 bubmioreka 1IOK



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

4.2 JIvH3BI ¥ oNTHYeCKHe TIPUOOPHI 6 3 Bubmiotexa IOK
https://m.edsoo.ru/7f41a4a6
4.3 PassioykeHrie 6esioro cBeta B CIIEKTP 3 2 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Wroro mno paszeny 15
Pa3pen 5. KBaHTOBbBIe AB/IeHUS
5.1 HWcriyckanue ¥ TIOTJIOI[eHre CBeTa aTOMOM 4 1 Bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHrie aTOMHOTO siipa 6 1 Bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
5.3 A 7 1 1
ACPHBIE peartiu https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 17
Pa3jen 6. IloBTOpHUTE THLHO-00001[AIOII{UI MOAY/Ib
IT
6.1 OBTOpEeHHe U 00001IIeHre CO/IePyKaHMUST 9 | (urorosas) 5 bubmmoreka LIOK
Kypca (pu3MKu 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Wtoro no pazpeny 9
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 6 27






IIOYPOYHOE IVNTIAHNPOBAHUE
7 KITACC

KosmmuecTBO yacos

Ne
w/n Tema ypoka Beero KonTposibHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3yUyeHusl

J/IeKTPOHHBbIE
u¢poBbIe
o0Opa3oBaTe/bHbIE

pecypchl

®du3rKa — HayKa O TpUpoze.

Asnenus npupoabl. Pusnyeckue 1
SIBJICHUS

MexaHnueckue, TeIjioBble,

3/1eKTpUUYecKre, MarHUTHEIE, 1
CBETOBbLIE, 3BYKOBbIE SIBJICHUS

du3nyeckre BeTMUUHBI U UX
v3MepeHue

Ypok-uccnenopanue "M3mepeHuve
TeMIlepaTypbl IPYU MOMOILU
JKAJKOCTHOTO TeEpPMOMeTpa U aTurKa
TeMIlepaTypsb!"”

Kak ¢usuka u ipyrue ecreCTBeHHbIe

HayK{ M3yvaroT [IpUpoay.
EcTrecTBeHHOHayuUHbIN METO/ 1
no3HaHus1. OnrcaHue (HU3NYeCcKUx
SIBJIEHUM C TTOMOIIbI0 MO/ie/ien
Ypok-uccnenosanue "IIpoBepka
TUIIOTe3bl: 1a/IbHOCTD T0J1ETa [IapUKa,
MYLLEHHOT0 TOPYU30HTA/IbHO, TeEM
OosibItie, yeM OOJIbITIE BBICOTA ITyCKa"

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




Crtpoenue BewjectBa. OMbITHI,

7 OKa3LIBarollliie TMCKPeTHOe CTPOeHUe Bubmiorexa [IOK
A e P P https://m.edsoo.ru/ff09fe0a
BellleCTBa
8 [Brw>KeHre yaCTHl] BelecTBa Bubmmorexa [JOK
H Bem https://m.edsoo.ru/ff0a013e
Ypok-uccienoanue «OrbIThI MO
9 Ha0JTIO/IEHUIO TETVIOBOTO PacCIIpeHus]
ra30B»
10 ArperaTHble COCTOSIHMS BeLeCTBa
B3auMocBs3b MeXay CBOMCTBAMU
BeILeCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSAX U UX Bbubmoreka LIOK
aTOMHOMO/IeKYJISPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco06eHHOCTH arperaTHbIX COCTOSTHUMN
BO/IbI
MexaHUueCcKoe JIBWKEHHE.
bubmmoreka LIOK
12 PaBHOMepHOe ¥ HepaBHOMeEpHOe
https://m.edsoo.ru/ff0a05c6
JIBIDKeHHe
bubmoreka LIOK
13 CkopocTtb. EquHUIEI CKOPpOCTH
p A I p https://m.edsoo.ru/ff0a079c
14 PacueT myTU ¥ BpeMeHU IBIKEHUS Bubmorexa [IOK
yr p A https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3aKoH UHEPIUN.
PH . PH bubmuoreka [IOK
15 BsanmopencTBue Tes Kak NpU4yrHa
https://m.edsoo.ru/ff0a0c10
V3MEeHEeHUs] CKOPOCTHU [IBWKEHHS TeJl
16 [1noTHOCTH BelecTBa. PacueT macchl bubmuoreka LIOK
U obbeMa Tesia 1o ero II0THOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast paboTa «Ormipe/ienieHue



IMMJIOTHOCTHU TBép,ELOFO Tel1a»

Pentenue 3anau o teme "TII0THOCTB

bubmoreka LIOK

18
BeljecTea" https://m.edsoo.ru/ff0al123c
Cwua Kak XapakTepuCTHKa
19 B3auMozencTBus Ten. Cuna
yIpyrocty. 3akoH I'yka
JlabopaTopHasi paboTa «/3yueHue
20 3aBUCUMOCTH PaCTsKeHUs!
(medopmaliyiv) Mpy>KUHBI OT
TIPUIO’KEHHOM CUJIbD»
21 Arnenue Tarorenust. Cuna TSHKeCTU
Casi3b Me CUJION TSKEeCTU U
N A Bbubmioreka LIOK
22 Maccou Tena. Bec Tesa. PelieHue
R . https://m.edsoo.ru/ff0al1778
3ajia4 1o Teme "Cua TsoKeCTu
23 Cuna TsKeCTy Ha Jpyrux IjlaHeTax. bubnuoreka LIOK
du3nyecKre XxapakTepUCTHUKY IlJlaHeT https://m.edsoo.ru/ff0a1502
bubmioreka LIOK
24 N3mepenue cui. JuHamoMeT
P A P https://m.edsoo.ru/ff0al8cc
bubmuoreka LIOK
25 Bec tena. HeBecoMocTb nomorexa L
https://m.edsoo.ru/ff0al1778
Cro>xeHHe IBYX CWJI, HallpaB/IeHHBIX
N . bubmoreka LIOK
26 10 OZJHOU IIPSIMOM.
. https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYyIO1LIAs CUIT
57 PelieHue 3a7iau 1o teme
"PaBHozelcTBYIOIIAsS CUt"
)8 TpeHue CKObKeHUs U TPeHHe IOKOs. bubmmoreka IIOK
TpeHnue B ripupojie U TeXHUKe https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHasi pabota «/3yueHue bubmoreka [IOK




3aBUCUMOCTH CUJIbl TPEHHUS
CKOJIb)KEHUS OT CUJIBI /1aBJIeHUsI U
Xapakrepa COIpPUKaCaroLUXCsl
TOBEPXHOCTEMN»

PerieHue 3a/1au Ha orpeziesieHHe

https://m.edsoo.ru/ff0alcc8

30 . .
PaBHOZEUCTBYIOLLEN CUIIbI
Perenue 3aau mo temam: «Bec

31 Tesa», «I'paduueckoe u300pakeHre bubmoteka LIOK
cun», «Cusel», «PaBHOZENCTBYOLAs https://m.edsoo.ru/ff0alde0
CUD»

KoHnTpospHast paboTa 1o TeMam:
«MexaHnueckoe JBrKeHue», «Macca,

32 IVIOTHOCTB», «Bec Tena»,
«I'padrueckoe n3obparkeHre CHIT»,
«Cub»

33 HNaenenune. CriocoObl yMeHbIIIeHUs U Bbubmoreka LIOK
yBeJINUeHUs aB/IeHUs https://m.edsoo.ru/ff0a20a6
[asyieHuve rasa. 3aBUCUMOCTb

) bubmoreka LIOK
34 JlaBJIeHUs ra3a oT 00bEéMa,
https://m.edsoo.ru/ff0a2376
TeMIiepaTyphbl
[Tepenaua faBneHust TBEPAbIMU
bubmioreka LIOK
35 TeaMU, )XUAKOCTSIMM Y ra3aMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
[Tackansa

36 [aBieHue B )KUIKOCTH U rase, bubmoreka IIOK
BbI3BaHHOE /IeiCTBUEM CUJIbI TSKECTH https://m.edsoo.ru/ff0a2718

37 Perenue 3azau ro teme «/laBneHue B bubmoreka IIOK
JKUKOCTH U rase. 3akoH ITackamnsi» https://m.edsoo.ru/ff0a2826

38 Coo01jarommyecs: CoCyzbl bubmoreka [IOK




https://m.edsoo.ru/ff0a2970
bubmioreka LIOK

39 IM'uppaBnyueckuii mpecc
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. ITopiHeBon
JKUJIKOCTHBIM HAacOC
Atmocdepa 3emu. [TprumHbI
CyILL[eCTBOBaHUS BO3 HOU
Y A bubmioreka LIOK
41 000/10uKy 3eMyii. 3aBUCUMOCTb
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JjaB/eHUsl OT BbICOTbI
Ha/J| ypPOBHEM MOPSI
bubmioreka LIOK
42 Bec Bo3nyxa. ATMoc(epHoe faBieHye
Ay bep A https://m.edsoo.ru/ff0a2b5a
43 Vi3mepeHue aTMoc(hepHOro /jaBaeHusl. bubnuoreka LIOK
OneiT Toppuyenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTbL aTMOC(epHOro
44 aBJIeHUs OT BBICOTHI H OBHEM Bubmiorexa [IOK
A aAyP https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapometp-anepous. ATMocgepHoe Bbubmoteka LIOK
JlaBjIeHUe Ha pas3/IMUHbIX BbICOTax https://m.edsoo.ru/ff0a2fc4
46 PelieHue 3a7iau 1o teme
"ATMocdepHoe faBieHue"
[etlicTBYe KUKOCTHU U Ta3a Ha
47 MOrpY>KeHHOe B HUX TeJI0 Bubmiorexa LIOK
24 ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHast paboTa «Ormipe/ienieHue
48 BbITA/IKUBAIOLLIel CUJIbI, bubmuoreka IIOK

JieCTBYIOILel Ha TeJlo, TIOrpy>KeHHOoe
B XKUJJKOCTb»

https://m.edsoo.ru/ff0a33fc



49

50

JlaboparopHasi paboTa 110 Teme
«MccnenoBanue 3aBUCHMOCTH Beca
TeJsia B BoJie OT 00bEMa MOTPY>KeHHOM
B JKUZIKOCTb YaCTH TeJia»

IInaBanue Ten

bubmioreka LIOK
https://m.edsoo.ru/ff0a3514

bubmiorteka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHast paboTa
"KoHcTpyupoBaHue apeomeTpa Ui
KOHCTPYUPOBaHUeE JIOAKHU U
oripeziesieHue eé rpy30noAbeMHOCTH"

52

53

54

Peiienue 3azau ro temam: «IlnaBanue
cyzoB. Bo3nyxomniaBanue,
«/]aB/ieHre TBepAbIX Te, KUAKOCTeN
X ra3oB»

MexaHuueckasi paboTta

MouHocTs. EAVHULBI MOLLIHOCTH

bubmioreka LIOK
https://m.edsoo.ru/ff0a3654

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

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

55

Ypok-uccnenosanue "Pacuér
MOII[HOCTH, Pa3BMBaeMOM TpH
noAgbéMe 110 jilecTHULle"

56

57

58

ITpocTeie MexaHu3MBbI. Phiuar.
PaBHOBecue cus Ha peluare

KoHTposbHast paboTa 1o Teme
«/laByieHre TBepbIX TeJl, >KUJKOCTel
1 ra3oB» / Bcepoccuiickas
TIpoBepoyHasi pabora

Pe3epBHbIii ypok. PaboTa ¢ TekcTamMu
110 TeMe «/laBjieHUe TBEPABIX TeJl,

Bbubmoteka LIOK
https://m.edsoo.ru/ff0a4ffe




JKUZAKOCTel U ra3oB» / Bcepoccuiickas
rpoBepoyHasi paboTa

Pbiuary B TeXHUKe, OBITY U TIPUPO/IE.
JIabopaTopHasi paboTa

bubmioreka LIOK

59 «MccnenoBanue ycoBU paBHOBECHS 05 https://m.edsoo.ru/ff0a478e
pbluara»
Perienue 3az1au 1o teme «Y cj10BUS bubmmoreka IIOK
60 paBHOBeCHUs pblyara» https://m.edsoo.ru/ff0a48a6
KosdduiyeHT rnone3Horo aeicTBus
61 MexaHn3Ma. JlabopaTopHas pabora 0.5
«3mepenuie KIT[I HAK/IOHHOM )
TIJIOCKOCTU»
5 Perenue 3azau o Teme "PaborTa, bubmioteka LIOK
6 Mo1HocTh, KITA" https://m.edsoo.ru/ff0a4c48
MexaHnuecKasi SHeprus.
63 KuHeTnueckasi ¥ rioTeHLMa bHas Bubmorexa OK
https://m.edsoo.ru/ff0a4252
SHeprus
64 3aKOH COXpaHeHHsI MeXaHUUeCKO1 bubmoteka LIOK
SHepruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIepUMEHT I10 TeMe
"OKCrepuMeHTa/bHOe Orpe/ie/ieHHe
WM3MEeHEeHHsI KWHEeTUYEeCKON U 1
65 MOTeHL{MabHOM SHeprUu NpU
CKaTbIBaHUU TeJjia 110 HAK/IOHHOU
IJIOCKOCTH"
KonrpospHast paboTa 1o Teme
66 «PaboTa ¥ MOIITHOCTb. DHEPTHs»
67 Pe3epBHbIil ypok. PaboTa ¢ TekcTamu bubmoreka [IOK




1o Teme "MexaHUUeCKOe BUKeHue" https://m.edsoo.ru/ff0adee6

Pe3epBHbIii ypok. PaboTa ¢ TekcTamMu
68 o Teme "Pabora. MOIIHOCTb. 1
OHeprus"

OBLIEE KO/IMYECTBO YACOB I10

ITPOI'PAMME 68 4 12



8 KIIACC

KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
Ne aTa nudpoBbie
Tema ypoka KontposibHble IIpakTHyeckue A op
n/n Bcero u3yueHuss oOpa3oBaTe/IbHbIE
paboThI paboThI
pecypchl
OcHOBHBI€ NIOJI0’KEHUS MOJIEKYJISIPHO-
. bubmmoreka [IOK
1 KUHETHYeCKOW TeOPHH M UX OIbITHbIE 1
https://m.edsoo.ru/ff0a5256
TIO/ITBEPIKIeHHUS
2 Macca 1 pasmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPAOTO, )KUIKOTO U 1 bubmioreka LIOK
ra3000pa3HOro COCTOSTHUM BelljecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHe CBOMCTB TBEP/IOTO,
4 JKUJIKOTO U ra3000pa3HOro COCTOSIHUM 1
BellleCTBa Ha OCHOBE T0JIOKeHU
MOJIEKY/ISIPHO-KUHETUUeCKOW TeOpUHU
Bbubmioreka LIOK
5 Kpucraniueckue u amopdHbIe Tesa 1 1
https://m.edsoo.ru/ff0a5800
5 CmauurBaHMe Y KaluuIsIpHOCTb. 1 bubmmoreka IIOK
IToBepxXHOCTHOE HaTsKeHUe https://m.edsoo.ru/ff0a5530
bubmoreka IIOK
7 TeruioBoe pacllpeHUe U CKaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TEeIVIOBOT'O [JBUKEHUS 1
YacTHL]
9 BHyTpenHsist sHeprust. Crioco6bt 1 bubmoreka LIOK
V3MeHeHUsl BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 Buzpl Teruionepenauu 1 bubmoreka LIOK




Ypok-koHbepeHius "TIpakTnueckoe
WCII0/Ib30BaHKe TerJIOBbIX CBOWCTB

https://m.edsoo.ru/ff0a6412

bubmiorteka LIOK

11 BelleCTB U MaTepuasoB B LieJiaX https://m.edsoo.ru/ff0a65c0
sHeprocbepexeHus"

12 Ko/mmyecTBo TerioTel. Y fiebHas bubnuoreka LIOK
TeIVIOeMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHUe TeryioBoro 6anaHca. bubmoteka LIOK
TeryiooOMeH U TeTJIOBOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopatopHasi paboTa

14 "UccnenoBaHuve sBIeHUs bubmuoreka LIOK
TeryI000MeHa MPU CMeIMBaHUH https://m.edsoo.ru/ff0a6a98
X0JIOAHOW U ropsiueli BoAbI"
PacueT KonuuecTBa TemuioTkl,

15 Heo0OX0IUMOro [T HarpeBaHHs Tejia
Y BbI/Ie/I1eMOr0 MM TIPU OXJIaK/|€HUN

16 JlabopatopHasi pabota "OmnpepeneHve bubmuoreka IIOK
y/leJIbHOM TeTsIoeMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIMBa. Y ejibHas Teruiora Bbubmioreka LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepAeBaHue

18 KPUCTa/UIMYeCKUX TeJl. Y fie/ibHast Bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

Teru10Ta MJ1aB/eHNs

19 JlabopatopHasi pabota "OmnpesienieHre bubnuoreka LIOK
yZeJIbHOM TeIUIOThI IJ1aB/IeHus Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue U KOHZEeHCalIUs. bubmiorteka LIOK
Ucnapenne https://m.edsoo.ru/ff0a740c

21 Kunenue. Y esibHasi TeIioTa bubmoreka [IOK



22

23

24

25

26

27

28

29

30

rapoo6pa3oBaHUsl ¥ KOHJeHCaL[1H.
3aBUCUMOCTbh TeMIepaTyphbl KUTIEHHUS
0T aTMOC(epHOTro JaB/ieHus

BnaskHocTh Bo3gyxa. JlabopaTopHas
pabota "Omnpegenenue
OTHOCHTEJ/IbHOW B/IaKHOCTH BO3ayxa"

Peiienue 3d44d4 Ha orpeaejeHue
BJ/I&’JKHOCTH BO34yXd

[TpuHIMIIBI pabOTHI TETJIOBBIX
neuratesieit. [TapoBasi TypOuHa.
JlBuraTe/ib BHyTPEHHEr0 CrOpPaHUs

KII/I TersioBoro ABurare/is.
TeruioBbIe JBUTaTeIN U 3all{UTa
OKpY>KatolLleid cpeibl

3aKOH COXpaHeHUs U IIpeBpalleHUs
SHEepPruy B TeIUIOBbIX IpoLieccax

[ToaroToBKa K KOHTPO/IBHOM paboTte
1o TeMe ""TernsioBbie IB/IEHUS.
V3meHeHMe arperaTHbIX COCTOSIHUM
BeljecTa"

KoHTpospHast paboTta o Teme
"TeruioBble sBneHus. MIsmeHeHue
arperaTHbIX COCTOSIHU BelllecTBa"
OuekTpusaLus Tes. IBa pozga
3/IeKTPUYECKUX 3apsi/i0B
Ypok-ucciegoBanue "JeKTpUsaLus
Tes UHAYKLUeN U Tipu
COIIPUKOCHOBEHUU"

https://m.edsoo.ru/ff0a786¢

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

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

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

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




B3aHMOAEﬁCTBH€ 3dpSA’KE€HHBIX TeJI.

bubmiorteka LIOK

31 3akoH KysoHa https://m.edsoo.ru/ff0a87e4
O/eKTpruyeckoe 1oJie.

3 HanpsskeHHOCTh 3/1eKTPUUeCKOro bubmuoreka IIOK
roJig. [TpyHLUIT CyTieprio3uLun https://m.edsoo.ru/ff0a8a0a
3/1IeKTPUYECKUX T0JIeM
Hocurenu anekTprueckyx 3apszoB.

33 OnemeHTapHbI 3apsf. CTpoeHue
aToma

34 [IpOBOJHUKY Y JU3/IEKTPUKU. 3aKOH bubmmoreka LIOK
COXpaHeHUs JIeKTPUYeCKOro 3apsiza https://m.edsoo.ru/ff0a8ef6

35 PelieHue 3as1au Ha rp¥MeHeHHe bubmioreka LIOK
CBOMCTB 371eKTPUUECKHUX 3apsifioB https://m.edsoo.ru/ff0a90cc
ONeKTpUYeCcKri TOK, YCJIOBUS €r0

36 cyiectBoBaHus1. ICTOUHUKH Bubmaorexa LIOK

https://m.edsoo.ru/ff0a95a4

3/1eKTPUUECKOr'0 TOKa

37 [elicTBYS 3/1IEKTPUUECKOT0 TOKa Bubmaorexa [IOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnenoBanue "leiictBue

38 3/IEKTPAYECKOTO T10J151 Ha MPOBOJHUKHU 1
U IUSIEKTPUKKA"

39 O/eKTpUUeCKuM TOK B MeTallax, bubnuoreka LIOK
JKUAKOCTSAX Y rasax https://m.edsoo.ru/ff0a9838

40 OneKTprYeckas Lienb U eé COCTaBHbIe
4yacTu
Cuna Toka. JTabopaTopHasi pabora
" bubnuoreka LIOK

41 W3mepeHue U perynvupoBaHue CUIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DJeKTprYecKoe HarpspKeHHe.
BonbT™meTp. JlaboparopHasi pabota

bubmioreka LIOK

42 "VI3MepeHue U pery/iupoBaHue 0-5 https://m.edsoo.ru/ff0a9e14
HarnpsoKeHus"

43 CorpoTyBieHHe IPOBOJHUKA. bubmuoreka IIOK
Y menbHOe COTIPOTUB/IEHHE BellleCTBa https://m.edsoo.ru/ff0aa738
JlabopatopHasi paboTa "3aBUCUMOCTb

44 3/IeKTPUUYECKOT0 COTIPOTHUBIIEHUS 1 bubmuoreka LIOK
IIPOBOJHMKA OT ero JJ/IUHEI, IJIOaau https://m.edsoo.ru/ff0aa738
TI0IIepevyHOro ceyeHusl ¥ Marepuasna’
3aBHCUMOCTb CHJIbI TOKA OT

45 HanpsokeHus. 3akoH OMa [i/11 yyacTKa Bubmaorexa [IOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlabopatopHasi paboTa
"UccnenoBanve 3aBUCMMOCTH CUJIBI

46 TOKa, UAYLero uepes pesncTop, OT 1 Bubmaorexa [IOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBJ/IEHHUS Pe3rCTOopa U
HarpsKeHus Ha pe3ucrope”

47 [TocnenoBarenbHOE U Mapasuie/ibHOe
COeIMHeHUsI TIPOBOJHUKOB
JlaboparopHas paboTa "TIpoBepka

48 TpaBWJ/ia CJI0KeHUsI HarlpsDKeHU TIpu 1 bubnuoreka LIOK
110C/1eJ0BaTe/IbHOM COeJMHEeHUHU [IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHas paboTta "TIpoBepka

49 TpaBwW/Ia Jis CU/IbI TOKA MpU 1 bubnuoreka LIOK

rapasieJ;ibHOM COeIMHEHUU
pe3ucTopos”

https://m.edsoo.ru/ff0aadle




50

51

52

53

54

55

56

57

58

Pemenue 3aa4 Ha IIpUMeHeHUe
3aKoHa Oma /119 pa3iuyHoro
COeJJiHeHUsI [IPOBO/JHUKOB

PaboTa 1 MOIIIHOCTh 37IEKTPUYECKOTO
ToKa. 3akoH [Ixoysi-JleHua

JlabopatopHasi pabota "OmpesieneHve
PabOTHI ¥ MOIITHOCTH 37IEKTPUYECKOTO
TOKAQ"

OreKTpuUecKue 1ery U otpeduTenu
3/IEKTPUUECKOM SHEpPTHH B OBITY.
KopoTkoe 3amMbIKaHue

[TocTOsTHHBIE MAarHUTHI, KX
B3aMMO/IECTBHE

Ypok-uccienosanue "l3yuenue
[10J1eH TI0OCTOSIHHBIX MAarHUTOB"

MarsauTHoOe 1osie. MarHuTHoe 11oj1e
3eMJI1 U ero 3HaUYeHue /1 )KU3HU Ha
3emiie

[ToaroToBKa K KOHTPOJIBHOM paboTte
0 Teme "DJIeKTpUUecKue 3apsijbl.
3apsKeHHbIe Tesa U UX
B3auMozeucTBus. ITocTossHHBIN
371eKTpUUeCKui ToK"

KonTpospHas paboTta o teme
"DnekTpuueckue 3apsjpl.
3apspKeHHbIe Tesla U UX
B3auMoiercTBUS. [ToCTOSTHHBIN
s7eKTpuueckuii Tok" / Bcepoccuiickast

bubmioreka LIOK
https://m.edsoo.ru/ff0aaf8a

bubnuoreka LIOK
https://m.edsoo.ru/ff0ab124

bubmoreka LIOK
https://m.edsoo.ru/ff0ab3e0

bubmioreka LIOK
https://m.edsoo.ru/ff0ab660

bubmioreka LIOK
https://m.edsoo.ru/ff0ac3d0

bubmoreka LIOK
https://m.edsoo.ru/ff0acOba

bubmoreka LIOK
https://m.edsoo.ru/ff0abd2c

bubmoreka LIOK
https://m.edsoo.ru/ff0abea8




59

60

61

rpoBepouHasi paboTa

Pe3epBHbIN ypok. PaboTa ¢ TekcTamu
no Teme "[ToCTOSTHHBIM

3/1eKTpuYeckui ToK" / Bcepoccuiickas

rpoBepouHasi paboTta

OmbIT OpcTesa. MarHuTtHoe 1oje
3/1eKTPUUeCcKoro Toka MaruurHoe
T10J1e KaTyILLIKU C TOKOM

[TprMeHeHVe 3/1eKTPOMarHuToB B
TexHUKe. JlabopaTtopHast paboTa
"N3yueHue [erCTBUSI MarHUTHOTO
T10J151 Ha MIPOBO/HUK C TOKOM"

0.5

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

bubmoreka LIOK
https://m.edsoo.ru/ff0ac1d?

bubmoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

63

64

65

O/IeKTPOABUraTe/ib TOCTOSSHHOTO
TOKa. Vcronb3oBaHue
371eKTpPOJBUTraTeIel B TEXHUUeCKUX
YCTPOUCTBAX U Ha TPAHCIIOPTe.
JTabopaTopHas pabora
"KOHCTpyupOBaHue U U3yueHue
paboThl d/1eKTpoABUTaTE IS

OnbiTel @apazies. 3akKoH
3/1eKTPOMarHUTHOM UHAYKLIWH.
IIpaBuo JleHua

OnekTporeneparop. CriocoObl
TIO/TyYeHUs 3/1eKTPUUeCKON SHepruu.
OJIEKTPOCTAHLIMY Ha
BO300HOBJ/ISIEMBIX UCTOYHUKAX
SHepruu

[ToaroToBKa K KOHTPOJIBHOM paboTe
0 Teme "DJIeKTpUUecKue u

bubmoreka IIOK
https://m.edsoo.ru/ff0ac86c¢




MarHuTHbIe sIB/IeHUs"

KonTtponbHasi pabora 1o Teme

66 "DneKkTprueckre U MarHUTHbIE
SBJIeHUA"

67 Pe3epBHbIii ypok. PaboTa c TekcTamu
1o TeMe "TerioBble ABIeHUS"

68 Pe3epBHbIi ypoK. PaboTa ¢ TekcTamMu

1o TeMe "MarHuTHbIe IBjIeHusa"

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

14.5

Bbubmoteka LIOK
https://m.edsoo.ru/ff0acb14

bubmioreka LIOK
https://m.edsoo.ru/ff0acc5e




9 KJ/TACC

KosinuecTBo uacos J/1IeKTPOHHbIE
Nem/m  Tema ypoka KoHTposibHbie IIpakTHueckue Alara unpossre
Bcero u3yueHUusi oOpa3oBare/bHbIE
paboThI padoThI pecypcbi
MexaHnueckoe JBYKEHHE.
MarepuasibHasi TOUKa 1 bubmoTeka LIOK
Cucrema otcueta. OTHOCHUTEIBHOCTh 1 https://m.edsoo.ru/ff0ad474
MeXaHUYeCKOTr0 JIBUKeHUs
PaBHOMepHOe npsIMOTMHEeNHOe 1 bubmoreka LIOK
JBYDKeHue https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpSIMO/IMHEHOe
JIBwkeHve. CpefHsss U MTHOBEHHas 1
CKOPOCTb
CrapToBasi KOHTpO/IbHast paboTa 1 1
[TpsiMonuHeltHOe paBHOYCKOPEHHOe 1 bubmoreka IIOK
[IBI)KeHue. Y CKopeHue https://m.edsoo.ru/ff0ad8d4

CKOpOCTb IPSIMO/TMHENHOT 0
PaBHOYCKOPEHHOTO JIBUKEHUSI. 1
I'padhuik ckopocTu

JlaboparopHas paboTta "OmnpeeneHue

YCKOpeHHUs Tejla Ipu 1 1 bubmmoreka LIOK
PaBHOYCKOPEHHOM [IBUKEHUU 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TJI0CKOCTH"

CeobopHoe nagenue Te. OMNbIThI 1

Tanmunes

PaBHOMepHOe ABUKeHHe 110 1 bubmoreka LJOK



okpykHocTH. [Tepros 1 yacToTa
obOparrienusi. JTuHeliHasi ¥ yriaoBas
CKOPOCTH

https://m.edsoo.ru/ff0ael176

10 LlenTpocTpeMuTeIbHOe yCKOpeHue
1 [Tepsebiii 3akoH HbtoTOHA. Bektop bubnuoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HetoTOHa. bubnuoreka LIOK
PaBHOZeliCTBYIOIIas CUla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeroTOHa. bubmoreka LIOK
Cyrnieprio3uuuys CuiI https://m.edsoo.ru/ff0ae982
14 Pelienue 3azau Ha nprMeHeHue bubnuoreka LIOK
3akK0HOB HbroToHa https://m.edsoo.ru/ff0aeb6c
bubnmoreka LIOK
15 Cuna ynpyroctit. 3axort Lyka httDs://m.edsogru/fanecaZ
16 Pemtenue 3amau o teme «Cua
YHIpyroctm»
17 JlaboparopHast paboTa «OrmipeienieHue bubmoreka IIOK
JKeCTKOCTH IPYKUHBI» https://m.edsoo.ru/ffO0aee28
18 Cuna Tpers bubmoreka LIOK
https://m.edsoo.ru/ff0af738
19 Perienue 3azau ro teme «Cuna bubmmoreka IIOK
TpeHus» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast pabora "OmnpezienieHne bubmmoreka LIOK
Ko3dduieHTa TpeHUs CKOJTbXeHus " https://m.edsoo.ru/ff0af8be
Perienue 3amau 1o TeMme "3aKOHbI
21 Herotona. Cuna ynpyroctu. Cuna Bubmmoreka LIOK
N https://m.edsoo.rw/ff0afb8e
TpeHusl
22 Cuia TSDKeCTH M 3aKOH BCeMUPHOI'0 bubnuoreka LIOK



23

24

25

26

27

TATOTEHUS. YCKOPEHI/IE CBOGOAHOFO

nafieHust

Ypok-koH(epeHLus "[IBr>keHUe Tes
BOKPYT IPaBUTALIMOHHOIO LIEHTPa
(Conneunas cuctema). ['aakTuku"

Pemrenne 3amau o teme "Cuna
TSDKECTU Y 3aKOH BCEMHUPHOI'0

TATOTEeHUs"

ITepBast KocMuyeckast CKOpOCTb.
HesecomocTs 1 neperpysku

PaBHOBecue MaTepuasbHOW TOUKH.

AbGcosroTHO TBEpZOE Teso.

PaBHOBecue TBEPAOTO Tesa C
3aKpervIéHHOW OChIO Bpall|eHUsl.
MowmeHT cusbl. LleHTp TskecTH

PaBHOBecue MaTepuasbHOW TOUKH.

AGcCo/I0THO TBEpZOE TEJIO.

PaBHOBecue TBEpzOro Te1a C
3aKpervIéHHOW OChIO Bpall|eHUsl.
MowmeHT cuibl. LIeHTp TsKecTH

https://m.edsoo.ru/ff0af044

bubnmoreka LJOK
https://m.edsoo.ru/ff0af5f8

bubmoreka LJOK
https://m.edsoo.ru/ff0af33c

bubnmoreka LJOK
https://m.edsoo.ru/ff0afe36

28

Perienue 3azau no teme "MOMEHT

cwibl. LleHTp TsxkecTn"

bubmmoreka IIOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroTOBKa K KOHTPOJILHOM paboTe 1o
TeMe "MexaHWUeCKOe OBUKeHHe.

BsaumopeiictBue ten"

bubmmoreka IIOK
https://m.edsoo.ru/ff0b0408

30

KontpospHast paboTa 1o Teme
"MexaHuueckoe ABUXKEeHHUe.

BsaumopeiictBue Ten"

bubmmoreka IIOK
https://m.edsoo.ru/ff0b06ec




Nmnynbce Tena. UMmynbe cysibl. 3aKOH

bubnuoreka IIOK

31 COXpaHEHHA HMHYHLCE - Yrpyroe u https://m.edsoo.ru/ff0b07fa
HeyTpyroe B3auMo/ieliCTBUe
3 Perienue 3azau ro teme "3akoH bubnuoreka IIOK
COXpaHeHus1 UMITyJibca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbepeHius "PeakTHBHOE
[IBU)KeHUe B IIpUpO/ie U TeXHUKe"
bubnmoreka LJOK
34 Mexanieckas paboTa u MOUHOCTE https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSPKeCTH, CUBI bubmmoreka LIOK
VIIPYT'OCTU U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaboparopHast paboTa «OrmipeienieHue
36 paboThI CUJIbI TPEHUSI TIPH
PaBHOMEPHOM JBM>KEHUU TeJla T10
rOPU30HTA/IbHOW TTOBEPXHOCTH»
37 CBsi3b SHepruv u paboTsbl.
IToTeHumanbHast 3Heprus
38 Kunetuueckas sHeprus. Teopema o bubmoreka LIOK
KUHETUUeCKOU SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHHs SHepruu B
MeXaHHKe
40 JlaboparopHas paboTa «/3yueHue bubmoreka LJOK
3aKOHa COXpaHeHUsl SHEePTUH» https://m.edsoo.ru/ffOb12fe
41 KonTposbHast pabora 3a 1 mosyrogue 1(3a 1 /) Bubmaorexa [JOK
https://m.edsoo.ru/ff0b1858
KonebarenbHoe JBM>KeHHE U €70
bubnuoreka IIOK
42 XapaKTepUCTUKHU. 3aTyxarolye

KosiebaHus1. BeiHYKZIeHHbIe

https://m.edsoo.ru/ff0b20f0




43

44

45

46

Kojie0aHus. Pe3oHaHc

MaTemaTruecKrii U Npy>KWHHBIA
MasiTHUK!

Ypok-uccienoBaHve «3aBUCUMOCTb
riepriofia KojebaHWi OT KeCTKOCTH
MIPY’KHMHBI U MacChl Fpy3a»
[IpeBpailieHrie SHEPTrUK Mpu
MeXaHUUeCKUX KomebaHUsIx
JlaboparopHast paboTa «OrmipeienieHue
YacTOThI U MIepUO/ia KoebaHu
TIPY’KWHHOI'O MasiTHUKa»

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

bubmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

48

49

50

51

52

JlabopaTopHas pabora «ITpoBepka
HEe3aBUCHMOCTH TIepro/ia KojiebaHMid
rpy3a, Mo/BeIIeHHOr0 K HUTH, OT
MacChl Fpy3a»

Mexaanueckre BojIHbI. CBOMCTBA
MeXaHW4eCcKuX BOJIH. [IpoonbHbIe U
rornepeyHbie BOJIHbI

Ypok-kKoHbepeHIus "MexaHUueckKue
BOJIHBI B TBEPZIOM Tesie. CelicMUUecKre
BOJIHBI"

3ByK. PacripoctpaHeHnue v oTpaxkeHue
3ByKa

Ypok-uccnenopanue "HabsomeHue
3aBUCHMMOCTH BBICOTHI 3BYKa OT
YacTOThI"

I'pOMKOCTB 3ByKa U BbICOTa TOHA.
AKyCTHMYeCKUI pe30HaHC

bubmoreka IIOK
https://m.edsoo.ru/ff0b197a

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




Ypok-kKoHbepeHIus Y IbTpa3ByK U

bubmoreka LJOK

53
rH(pa3ByK B NIPUPO/ie U TeXHUKe" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTe 1o
Y bubmmoreka IIOK
54 TeMe "3aKOHbI COXpaHeHUs.
" https://m.edsoo.ru/ff0b25f0
MexaHuueckue KoseOaHUst ¥ BOJTHbI
KonTtponbHast paboTa o Teme
55 "3aKoHbI COXpaHeHUs. MexaHnueckue
KosiebaHusi U BOJTHBI"
56 OJIeKTPOMarHUTHOeE 10J1e. bubnuoreka LIOK
ONeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoliCcTBa 3/1eKTPOMarHUTHBIX BOJTH
Ypok-koHbpepenius "llkana
cg 3/IeKTPOMAarHUTHBIX BOJIH. bubmoteka LIOK
Mcnonb3oBaHue 371eKTpOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI7Is COTOBOM CBSI3U"
Ypok-uccienoBanue "V3yueHue
N bubnmmoreka LJOK
59 CBOWCTB 3JIEKTPOMAarHMTHBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6¢
TIOMOIL[bI0 MOOM/IbHOTO TesleoHa
Perenue 3az1au Ha onpe/enenue
60 YaCTOThI U JIUHBI 3JIEKTPOMarHUTHON
BOJIHBI
OneKTpOMarHvWTHasi IpyUpo/a CBeTa.
. bubnuoreka IIOK
61 Cxkopocts cBeTa. BosTHOBBIE CBOKCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku cBeta. [IpsiMonuHeiiHOe
bubmoreka IIOK
62 pacripocTpaHeHue cBeTa. 3aTMeHUs
https://m.edsoo.ru/ff0b3658
CosHua u JIyHbI
63 3aKOH OTpakeHus CBeTa. 3epKasa. bubmoreka LJOK




Perienne 3a44d4 Ha IIpUMEHEHNEe
3dKOHaA OTPa>K€HHs CBETaA

[Ipenomenuve cBeta. 3aKOH

https://m.edsoo.ru/ff0b38c4

bubmoreka IIOK

64
TIpe/IoMJ/IeHus CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOe BHyTpeHHee OTpakeHue CBeTa.
65 Wcnonb3oBaHue MOHOTO BHYTPEHHEro Bubmorexa OK
y1p https://m.edsoo.ru/ff0b3c5c
OTpakeHUs1 B OMTUYECKHX CBETOBO/AX
JlaboparopHas pabota "VicciegoBanue
66 3aBMCUMMOCTH yTJla PeIOM/IeHUs
CBETOBOTO JIy4a OT yTJia NaZileHus1 Ha
rpaHuiie "BO34yxX-CTeKn10""
Ypok-koHbepeHius "Vcrosib30BaHre
67 TI0/THOTO BHYTPEHHEr 0 OTPakeHus:
CBETOBO/IbI, OTTTUKOBOJIOKOHHAS CBSI3b"
bubnmoreka LIOK
68 JIun3bl. OnTHYecKast Crja JIMH3bI 4
https://m.edsoo.ru/ff0b3f2c
bubnmmoreka LJOK
69 [TocTpoeHue n300paXkeHUH B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabora "OmnpezeneHve
patopHaii p PeA . bubmoreka LJOK
70 (hOKyCHOT0 pacCTOSTHUSI U ONTUUeCKOMN
o " https://m.edsoo.ru/ff0b4206
CHJTbI COOMpAFOIIel JIMH3BI
7 Ypok-koHbepeH1us "OnTuyeckye bubnuoreka LIOK
JTMH30BbIe TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmuoreka IIOK
72 ['na3 kak onthueckas cucteMa. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeHius "ledeKTb
3peHus. Kak coxpaHuTh 3peHue"
74 Pa3noxeHue 6esioro cBeTa B CIIEKTP. bubmoreka LIOK



OmnrITel HeroToHa. CoskeHue
CreKTpanbHbIX L[BeTOB. [Jucriepcus
cBeTa

JIabopaTopHasi pabota "OMNBIThI 110
pas/ioKeHuro 6eI0ro CBeTa B CIIEKTP U

https://m.edsoo.ru/ff0c0f4c

bubmoreka LJOK

75 BOCII
PUATHIO IPETA NPEAMETOR TPH HX https://m.edsoo.ru/ff0cOe2a
Hab/roIeHNH uepe3 1[BeTOBbIe
bunbTpeI"
Ypok-npakTUKyM "BosIHOBbIe
76 CBOWCTBA CBeTa: AUCIepCus,
vHTepdepeHIs U Audpakiys”
o OneiTel Pe3epdopaa v nyiaHeTapHas bubmmoreka IIOK
MOJeJsib aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mopens aroma bopa
WcnyckaHnue U nor/oieHue ceeta
N bubmoreka LJOK
79 atoMoM. KBaHThl. JInHenyaTsie
https://m.edsoo.ru/ff0c144c
CIeKTPBI
80 Ypok-ripakTukyMm "HabmoaeHue bubmoreka [IOK
CIIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
) bubmoreka [IOK
81 PagnoakTHBHOCTE U €€ BU/IbI
https://m.edsoo.ru/ff0c1672
82 Ctpoenue atoMHOro spa. HyknoHHas bubmoteka LIOK
MoJesb https://m.edsoo.ru/ff0c18ac
83 PapnoakTriBHBIE TIpeBpalLjeHus. bubnuoreka LIOK
N3oTorsl https://m.edsoo.ru/ffOclal4
84 Pemienue 3azau 1o teme: bubmorteka LJOK
"ParioakTUBHBIE TIPEBpaIlieHns " https://m.edsoo.ru/ffOc1b4a
85 [Tepuog nonypacmnaza



Ypok-koHbepeH11s "PajuoaKTHBHbIE

86 W3/IyUeHUs B IIpUpOJe, MeJuLHe Bubmiorexa [JOK
ya | PHPOAE, MEAHIHIE, https://m.edsoo.ru/ff0c2126
TeXHUKe
SAnepHble peakiuy. 3aKOHbI
AEP peait bubmmoreka IIOK
87 COXpaHeHUs 3apsJ0BOr0 ¥ MacCOBOTO
https://m.edsoo.ru/ff0c1c58
yucer

38 OHeprus CBsI3M aTOMHBIX sifiep. CBsi3b bubmoreka IIOK
MaccChbl ¥ SHePTruu https://m.edsoo.ru/ff0c1d7a

89 Perienue 3azau o teme "fAznepHoie
peakiuu"

90 Peakiyu cuHTe3a U fjesieHus saep. bubmmoreka IIOK
Ncrounrku 3Hepruu CosiHLIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHLus " nepHas

91 SHepreTuka. [leicTBus
Pa/IM0aKTUBHBIX U3TyYeHU Ha )KUBbIe
OopraHusMmsbI"

[ToaroTOBKa K KOHTPOJIBHOM paboTe 1o

92 TeMe "OJIeKTPOMarHUTHOe I1071€. bubmoreka LIOK
OJIeKTPOMarHUTHbIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KsaHTtoOBBIC S1B/IEHNS"

KoHTtponbHast paboTa o Teme

93 "DJIeKTpOMarHuTHoe 1ojJie.
ONeKTPOMarHUTHbIE BOJTHBI.
KBanToBbIe siBneHus"
[ToBTOpeHue, 06001IIeHNE.

94 JlabopartopHble paboTHI 10 KypC bubmmorexa OK
. P pu P i ypey https://m.edsoo.ru/ff0c245a

B3aumopeiicTBue Ten
95 [ToBTOpEHUe, 06061TIeHE. PertieHne bubmmoreka IIOK




pacueTHBIX U KQUeCTBEHHBIX 3a/au I10
Teme "TernuioBele nporieccer”

[ToBTOpeHue, 006001IeHe. PelieHre

https://m.edsoo.ru/ff0c2572

bubmoteka LIOK
96 pacueTHbIX U KaueCTBEHHBIX 3a/iau 1o 1
. https://m.edsoo.ru/ff0c2a2?2
Teme "KII/l TerioBbIX gBUTaTE/IeN"
[ToBTOpeHue, 06001IeHe. PelieHre
bubnmoreka LJOK
97 pacueTHBIX U KaUeCTBeHHbBIX 3a/au 110 1
. A https://m.edsoo.ru/ff0c2b30
Teme "KII/l 3/1eKTpOyCTaHOBOK
[ToBTOpeHue, 00001IIEHNE.
98 JlabopaTopHbIe paboThI 110 KypC 1 1 bubmmotexa OK
i parop P i yPey https://m.edsoo.ru/ff0c2¢52
CBeTOBbI€ sSIBJIEHUSI
99 ITpomesxyToUHast KOHTpOJIbHas paborta 1 bubmoreka [IOK
(romoBas) https://m.edsoo.ru/ff0c2d6a
[ToBTOpeHue, 060611eHme. PaboTa c
100 TEKCTaMH M0 TeMaM '3aKOHbI 1 bubmmoreka LIOK
coxpaHeHus1 B MexaHuke'", "KosiebaHust https://m.edsoo.ru/ff0c2e82
Y BOJIHBI"
[ToBTOpenue, 0600611eHIe. PaboTa ¢
., bubmorteka LJOK
101 TeKCTaMHu 110 Teme "CBeTOBbIe 1
N https://m.edsoo.ru/ff0c3044
SIBJIeHUSI
[ToBTOpenue, 06001eHIe. PaboTa ¢
102 TeKCTamu 1o teMe "KBaHTOBast 1 1
sepHas pusmuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOI'PAMME






ITPOBEPAEMBIE ITPEAMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHO# OBPA30BATEJILHOM ITPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

7 KITACC

Kop
IpoBepsAeMoro
pe3y/ibTara

IIpoBepsieMble npeMeTHBIE Pe3y/1bTaTbl 0CBOEHHs 0CHOBHOU
o0pa3oBaTe/IbHOI MPOrpaMMbI 0CHOBHOI'0 0011ero 00pa3oBaHHs

1.1 HCII0J/Ib30BaTh U3yUEHHBIE TTOHATUS

Lo pasnuuaTh SBJIEHHS I10 ONMCAHUI0 UX XapaKTepHbIX CBOMCTB M Ha
OCHOBe OIIbITOB, /IeMOHCTPUPYIOIIMX JJaHHOe (PU3HUeCcKoe sIB/ieHre

pacro3HaBaTh MPOSIBIeHWEe U3YUYeHHbIX (U3NUYECKUX SIBJIEHW B
13 OKpy’KatollleM Mupe, B TOM 4Uuc/ie (U3nueckue siBjieHUs B MPUPO/e,
TIPYU 3TOM IE€PEeBOAUTH MPAKTUUECKYIO 3aZlauy B yueOHYO, BBIZE/SATh

CyleCcTBeHHbIe CBOMCTBA (TIpU3HAKK) (PU3NUECKUX SBIEHUM

OMUCHIBaTh H3y4YeHHble CBOMCTBA Tel U (U3NUeCKUe SIBIEHUs,
WCTOJb3ysl  (U3UUecKde BeNWYUHbI, TPU OMUCAHUM TMPABUIBHO
TPaKTOBaTb (PU3UUECKUII CMBIC/I HCIOAb3yeMbIX BeIWYMH, HUX
1.4 0003HaueHus1 ¥ eJUHULIbI (PHU3UUeCKUX BeJTMUMH, HAXOJUTb (POPMYIIbI,
CBsI3bIBAIOL[Me JAHHYI0 (U3NUYEeCKyl0 BeIUUMHYy C JApYTUMH
BeJIMUMHaMM, CTPOUTb Trpa(UKu  U3yUeHHBbIX  3aBUCHMOCTEU

CbI/IBI/IquKI/IX BeJIMYKNH

XapaKTepu30BaTh CBOMCTBA Tesl, (huU3UuUecKue SIBJeHHs U MPOLIeCChl,
L5 WCTOJIb3ysl M3yUeHHble 3aKOHbl, MpPH 3TOM [JaBaTb CJIOBECHYIO
dbopMy/nMpOBKYy 3aKOHa W 3alMChiBaTh €ro MareMaThyecKoe

BbIDa’>Ke€HHEe

OOBSICHATH (pU3HUeCcKHe siB/IeHHs, TIPOLIeCChl U CBOMCTBA TeJ, B TOM
yucie W B KOHTEKCTe CUTyallMid MpPaKTUKO-OPUEHTUPOBAHHOTO
L6 XapaKTepa: BBISIB/SITb TMPUUHMHHO-C/Ie/ICTBEHHbIe CBsI3H, CTPOUTh
' o0bsicHeHWe M3 1 — 2 JIOTUUECKWX IIaroB C Omopod Ha 1 — 2
M3yUYeHHBIX CBOMCTBA (hM3UUeCKUX sIBIeHUM, (PU3NUeCKHUX 3aKOHA WU

3dKOHOMEPHOCTH

1.7 peliatb pacyéTHble 3a7auv B 1 — 2 [eMCTBUSA, UCIOJ/b3ys 3aKOHBI U



1.8

dhopmyJibl, CBsI3bIBatOIMe (PU3MUecKre BeJTMUUHbI: Ha OCHOBe aHau3a
yCJIOBUSL 3aflaud  3alMChbIBaTh KpaTKOe yCJIOBUe, TIO/CTaB/ISTh
(u3uyeckre BeMUKUHbBI B ()OPMYJbl M IPOBOAUThL PAaCyéThl, HAXOJUTh
CrpaBOYHbIE JJaHHBIe, HEOOXOAMMBIe /ISl PelleHus 3a/]a4, OLIeHUBaTh

peaylMCTUUHOCTh T0JIyueHHOU (pU3nuecKol BeTMUUHbI

pacrio3HaBatb MpoO/eMbl, KOTODble MOXKHO DeLIUTb TIPA TTOMOLA
¢bu3nuecKUx MeTO/OB, B OMNWCAHWU MCC/Ie[OBAHUS  BbIJEATh
rpoBepsieMOe  MPeAroJioXKeHre (rumotesy), pasivuatb U
VHTEPIPeTUPOBATh TIOJIyUeHHbIN pe3y/bTaT, HaXOJuUTh OLIMOKA B

X0/Jie OIIbITa, A4e/1dTh BBIBO/BI I10 €r0 pe3y/ibTaTaM

1.9

1.10

TIPOBOZIMTL OIBITHI MO HaOMOAeHHI0 (U3UUECKUX SBJIEHUN WM
¢busnueckux  CBOWCTB  Ten:  (opMmynupoBaTb  IpOBepsieMble
TIPEATIONIOKEHUsI,  COOMpaTh  yCTAHOBKY W3  MPEJIOXKEHHOTO
000pyZi0BaHUsl, 3aMMChIBATh X0/ OTbITa ¥ (JOPMYIMPOBATh BHIBO/IbI

BBITIO/THATE TIPSIMbIe W3MEPEHHUs] C HCIO/h30BAHMEM AaHAJIOTOBBIX M
1[M(bPOBLIX TPUOOPOB, 3aMMChIBaTh TOKa3aHUsI MPUOOPOB C yUuETOM

3a/JaHHOM aOCOTFOTHOM TTOTPEIIHOCTA U3MepeHHi

1.11

MPOBO/IUTL  WCCHe[0BaHWE  3aBUCHMOCTH  OJHOW  (hU3UUeCKOu
BEJIMUMHBI OT JPYroil C WCIOMb30BaHUEM TMPSIMBIX H3MepeHuH,
yuaCTBOBaTh B TUIAHUPOBaHWM Y4yeOHOTO WCC/e/0BaHUs, COOUpaTh
YCTaHOBKY U BBITIO/IHATH U3MePeHus], C/ieflysl MpefijIoxKeHHOMY TI/IaHy,
¢buKCcUpoBaTh pe3y/bTaThbl IOTYYEHHOM 3aBUCUMOCTH (PU3NUYEeCKUX
BeJTMUWH B BHU/IE TIPE/JIOKEHHBIX TaO/MUI] U TPadHUKOB, [/1e/1aTh BBIBOZbBI

110 pe3y/ibTaTaM HCC/1eJ0BaHUA

1.12

1.13

1.14

MpOBOAWUTL KOCBEHHBIE HW3MeEPEHUS q)HBI/I‘JECKI/IX Be€/IMUMH, C/1eays
HpeAHO)KEHHOﬁ HWHCTPYKLHWU: T1PDU BBITIOJTHEHHUHU I/I3MEPEHI/Iﬁ CO6I/IpaTb
SKCIIEPUMEHTA/IBHYIO YCTdHOBKY W BbLIYUC/IATH 3HAYE€HHUE HCKOMOI

BeJIMUYHHBI

cobnroiaTh TIpaBWJla TeXHUKA OesoracHocTd Tmipu  pabore ¢

sabopaTtopHbIM 000pyJ0BaHHEM

yKasblBaTh TIPUHLUMBI  I€HACTBUS TMPUOOPOB M TeXHUYECKUX
YCTPOUCTB, XapaKTepyu30BaTb [PUHLMIBI [JeHUCTBUS H3YUYEHHbIX
NpuOOPOB M TeXHUYECKUX YCTPOMCTB C TIOMOIIbIO WX OIMHUCAHUS,
WCTOJIb3ysl 3HAHUSI O CBOMCTBaX (U3WYECKUX  SIBJIEHUN U

H806XO,E[I/IMBIG (1)I/I3I/I‘—IeCKI/Ie 3dKOHBI 1 3dKOHOMEDHOCTH



1.15

1.16

TIPUBO/IUTh TMPUMephbl (HaxOAUTb WH(OpMAI[MI0O O TpUMepax)
MPaKTUYeCKOI'0 UCMO/b30BaHUs (PH3UUeCKUX 3HaHUM B MTOBCEJHEBHON
KU3HU i1 obecriedeHusi 6Ge3omacHOCTH Tpu  obOpalljeHuu ¢
npubopamMu ¥ TeXHUUECKHMH yYCTPOMCTBAMU, COXPAHEHHUS 3/10POBbsI U

cobsir0ieHrst HOPM KOJIOTHYeCKOTO MOoBe/IeHusT B OKpY»Karolleit cpejie

OCYILEeCTBJISITh 0TOOP MCTOYHUKOB MH(OpMalLuu B ceTd VIHTepHET B
COOTBETCTBUM C 3a/laHHBIM TIOMCKOBBIM 3alpoCcoOM, Ha OCHOBE
UMEIOIUXCs 3HAaHWUM M TIyTéM CpaBHEHUSI Pa3/IMUHBIX WCTOUHHKOB
BbIZIeIATh MH(OPMAILMI0, KOTOpasi SIBJSIETCS TIPOTUBOPEUMBON WK

MO>KeT ObITh He/[OCTOBEPHOM

1.17

VICII0JIb30BaTh TpH BBITIOJTHEHUH yueOHBIX 3a/laHuM
HayYHOTIOMYJISIPHYI0 ~ JIUTepaTypy  (U3WYeckoro  cofeprkKaHwus,
CrpaBOYHblE MaTepuasbl, pecypcel ceTu VIHTepHeT, BajeThb
npuéMamMM KOHCIIEKTUPOBaHUsI TeKCTa, TipeoOpa3oBaHusi HHPOPMaLIUU

13 OJJHOM 3HAKOBOM CHUCTeMBbI B IPYTYIO

1.18

1.19

8 KV/IACC

Kopg,
NMpoBepsieMoro
pe3y/ibTara

1.1
1.2

co3/iaBaTh COOCTBeHHBIE KpaTKWe TTMChbMEeHHbIe U YCTHBIe COOOIIeHNs
Ha OCHOBe 2 — 3 UCTOYHHMKOB WHPOpPMALMK  (PU3NUECKOTO
CoZiep>KaHusi, B TOM UKC/le MyOJIMYHO ZiesiaTb KpaTKWe COOOIeHHs O
pe3y/ibTaTax TPOEKTOB WM YyueOHBbIX WCC/Ie[OBaHUM, TPU 3ITOM
rPaMOTHO MCII0J/Ib30BaTh W3yU€HHbIM TOHSATUMHBIM anmapaTr Kypca

(bu3MKY, CONPOBOXK/IaTh BHICTYIVIEHUE TIpe3eHTaluei

TIPY BBITIOJTHEHUH Y4eOHBIX TTPOEKTOB U UCC/IeIOBaHUM PacIipeesisiTh
00513aHHOCTH B TPYIITNIe B COOTBETCTBUM C MOCTAB/IEHHBIMH 3a/JauaMH,
C/leuTh 3a BBINOHEHWEM I/laHa [eMCTBUM, a/leKBaTHO OLIeHHWBAThb
COOCTBEHHBIM BK/Ia[, B [IeSTeJbHOCTh TPYINIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/IeiCTBUE, YUWThIBast MHeHUe

OKDY’Karolux

IIpoBepsieMble npeMeTHbIE pe3y/1bTaTbl 0CBOEHHs 0CHOBHOU

06pa30BaTEﬂbH0ﬁ NporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/IH

HCII0/1b30BdTh ITOHATHUA

pa3/iuaTh ABJIE€HUA IO OIIMCAHHWIO HMX XdpPadKTe€PHBIX CBOMCTB U Ha



OCHOBE€ OIIbITOB, A€EMOHCTPUPYIOLHUX OIdHHOE (1)I/I3I/ILIECKOG sBJ/IeHHre

1.3

1.4

pacrio3HaBaTh TIPOSiBJieHWe W3YUYeHHbIX (U3NUECKUX SIBJIEHUM B
OKDY’KalollleM MHUpe, B TOM uucie (u3nuyeckue siB/ieHUsl B MPUPOJe,
TIPYA 3TOM TE€PeBOAUTH MPAKTUUECKYH 3aZiauy B yueOHYIO, BBIJEJSATh

CyleCcTBeHHbIe CBOMCTBA (TIpU3HAKK) (PU3NUECKUX SIBIEHUM

OTNMChIBaTh M3yueHHble CBOWCTBA Tesl U (pU3NuecKue sIBIeHUs,
WCTOJIb3ysl  (U3UUeCKWe BeJWYMHbI, TPU ONUCAHUM TPaBUIBHO
TPakTOBaTb  (PU3WYECKUH  CMBICI  UCMO/b3yeMbIX  BeJMUMH,
0003HaueHUsI U eJMHULIBI (U3NUECKUX BeWYMH, HAXOAUTh (POPMYJIBI,
CBSI3bIBAIOLL{ME  JIlaHHYIO0 (DM3UUYECKYl0 BeJMUMHY C JpPyrUMHU
BeJIMUMHaMH, CTPOUTb TIpa(UKuM  M3yUEHHBIX  3aBUCHMOCTEU

(h13rUeCcKUX BeJTMUMH

1.5

1.6

XapaKkTepu30BaTh CBOWMCTBA Tesl, (M3UuUeCKHe SIBJIEHUSI U TPOLIeCChI,
VICTIOJ/Ib3YSl M3yYeHHble 3aKOHbl, NPHW 3TOM JiaBaTb CJIOBECHYIO
dbopMy/MpOBKY 3aKOHa W 3alkChiBaTh €ro MareMaThyecKoe

BbIDa’>KeHHEe

OOBSCHATH (U3NUECKHe TIPOLIeCCH U CBOWCTBA TeJ, B TOM UKC/Ie U B
KOHTEeKCTe CUTyallMd IpPaKTUKO-OPUEHTHMPOBAaHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-C/IE/ICTBEHHBIE CBSI3H, CTPOUTH 00BsICHeHHe u3 1
— 2 JIOTMYeCKHX LIaroB C MOMOLBK 1 — 2 M3y4yeHHBIX CBOWCTBA

(hu3uUecKux siBeHUH, PU3nUeCKUX 3aKOHa WX 3aKOHOMEPHOCTH

1.7

1.8

peliatb pacuyéTHble 3a/auv B 2 — 3 JIeMCTBUs, UCIOJIb3ysl 3aKOHbI U
¢dbopMyibl, cBsi3bIBaroOLMe (hH3MUeCKHe BeJIMYMHBI: Ha OCHOBE aHa/iv3a
YCJIOBUS 33/lauM 3allMChIBaTh KPaTKOe YCJIOBUE, BLISIB/ISITH HEAOCTAaTOK
JAHHBIX [IJiA peIllleHus 3afiaud, BbIOWpaTh 3aKOHBI W (HOPMYJIBI,
HEoOXOAuMbIe /1 €€ pellleHus], MPOBOANUTh PacyéThl U CPAaBHUBATh
MOJIyueHHOe 3HaueHue (U3MYecKold BeMUUMHBI C U3BECTHBIMU

JAaHHBIMH

pacrno3HaBaTh MPOOJIeMbl, KOTOPble MOXHO PEeILINTh IPU TIOMOIIA
(b13MUeCcKrX MeTO/I0B, UCIIO0JIb3Ysl OMKCaHKe UCC/Ie0BaHMUS, BbIeNSATh
TIpOBepsieMOe TIpeJIo/IoKeHNe, OLIeHHMBaTh IIPABW/IBHOCTH IOpSJKa

TIPOBe/IeHUs UCCIIe/I0BaHusl, [ieflaTh BBIBO/IbI

1.9

NIPOBO/IUThL OMNbITHI 1O HabmofeHH0 (U3NYeCKUX SIBJIEHUM WM
¢u3nueckUx  CBOMCTB  Tem:  (pOpMy/aupoBaTb  IpOBepsieMble

TIPE/ITIONIOXKEHUs, ~ COOMpaTh  YCTAaHOBKY W3  TIPEAJIOXKEHHOTO



060py,£[OBaHI/ISI, OIMMChIBATH X0/, OIIbITA U q)OpMYJII/IpOBaTB BbIBO/IbI

1.10

1.11

1.12

BBITIO/IHAThL TIPsSIMble U3MEepPeHUsi C HCIO0Jb30BaHWEM aHa0TOBBIX
NpUOOPOB U AATUMKOB (PU3UUECKUX BETUUYHMH, CDAaBHUBAThH Pe3yJ/IbTaThl

M3MepeHUH C YUETOM 3a/laHHOM abCOJTFOTHOM MOTPeITHOCTH

MPOBOJUThL  MCCJ/Ie[lOBaHWE  3aBUCUMOCTA  OJHOW  (PU3MUYECKOU
BeJIMUMHBI OT /JPYroil C WCIO0/Jb30BaHUEM TIPSIMBIX W3MepeHUid:
TUIAHUPOBaThb HWCC/Ie/IOBaHHe, COOMpaTh YCTAHOBKY U BBITOJIHSTD
V3MepeHus, C/efys  TpeAJioO)KeHHOMY  IaHy, (UKCHPOBAThb
pe3y/ibTaThl TIOJIyUeHHOW 3aBUCHMOCTH B BHje Tabmui u rpadyKos,

JeJ/1aTb BBIBOABI 110 pe3y/ibTaTaM MCC/1eJOBAHUA

MPOBOJUTL  KOCBEHHble  M3MepeHUs  (PU3NYeCKUX  BeJMUMH:
TJIAaHUPOBAThb U3MepPeHHs], COOMpaTh IKCIIEPUMEHTATBHYIO YCTaHOBKY,
cnefysa TIpe[/IOKeHHOW MHCTPYKLMM, W BBIYMC/SATH 3HayeHue

Be/IMYHHBI

1.13

CO6J'IIO,£[(:1TB MMpaBW/la TE€XHUKH 0e30racHOCTH pu pa60Te C

nabopaTopHbIM 060py10BaHUEM

1.14

XapaKTepu30BaThb TIPUHIUIMbLI [IeHCTBUS HW3yUeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMNOPOM HAa MX OIWCaHUS, WCIIO/b3YS
3HAaHUSI O CBOMCTBaX (U3MUECKHUX sBJIEHUA U HeobOXoJguMble

(ur3nyecKre 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

pacrio3HaBaTh TMPOCThle TeXHUUECKHEe yCTPOWMCTBA U U3MepUTe/bHbIe
TIprOOpHI TI0 CXeMaM M CXeMaTHYHBIM PUCYHKAM, COCTAB/ISTb CXEMBI
9/IEKTPUYECKUX Tlereldl C T0C/iefloBaTe/IbHBIM | apasiie/TlbHbIM
coeMHEHWEM 37IeMeHTOB, pa3/idyas  yCIOBHble  0003HaueHus
9JIEMEHTOB 3/IEKTPUUECKHUX Liernei

TIPUBO/IUTh TPUMephbl  (HAaXOAWTb WH(OPMAI[MI0O O TpUMepax)
MPaKTUYeCKOIro UCT0/Ib30BaHusl (pM3UueCKUX 3HaHUW B OBCeIHEBHOU
KU3HU i1 obecrieyeHusi 0e30MacHOCTA TIPU  OOpaIljeHuH  C
npubopaMy ¥ TeXHUUECKUMH yCTPOMCTBAMU, COXPaHEHUS 3/[0POBbS U
co0JTr0IeHNst HOPM KOJIOTHYECKOTO TTOBe/IEHUS B OKPY)KaroILel cpejie
OCYILIeCTB/ISITh TTOUCK UH(OPMaLu GU3UUeCKOTo CO/Iep>KaHus B CeTH
VHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUM M TIyTEM CpaBHEHUs
JIOTIOJTHUTENTbHBIX HWCTOUYHUKOB BBIZIEJISITH WH(MOPMALMIO, KOTOpast

AB/IAeTCA HpOTHBOpE‘—IHBOﬁ W/IA MOYKeT OBbITh HeAOCTOBepHOﬁ

HCIO0JIb30BaTb TIpDK  BBITIOJIHEHUA YHE6HBIX BH,E[EIHI/II\/JI HAy4HO-



1.19

MOMY/SIPHYIO JIUTEpPaTypy (PU3NUeCcKOro Co/iep>KaHusl, CIIpaBOYHbIE
MaTepuasbl, pecypcbl ceTd VIHTepHeT; BiajeTb IpUEMaMH
KOHCIIeKTHPOBaHUs TeKcTa, ripeobpa3oBaHusi WHGOpPMALUK U3 OFHOMN

3HAaKOBOM CUCTeMBI B IPYTYIO

Co3/jaBaTh COOCTBEHHbBIE MMMChMEHHbIE Y KPaTKUe YCTHBIE COOOIIeHUS,
0006miasi nHMOpMaIMI0 W3 HECKOJbKUX HCTOYHUKOB (PU3HUUECKOTO
cofiep>KaHusi, B TOM uHc/le TyOMUYHO TIpe/CTaB/IsATh pe3y/IbTaThl
TIPOEKTHOM WM HCC/Iel0BaTe/IbCKOM  /leATeNTbHOCTH, TIPU  3TOM
rpaMOTHO MCIIO/b30BaTh M3YyUeHHBIM TMOHSATUIHBIA amnmapar Kypca

(h13UKH, CONPOBOXKAATh BLICTYII/IEHHE TIpe3eHTalel

1.20

9 K/IACC

Kop
IpoBepsAeMoro
pe3yJ/ibTarTa

1.1

1.2

1.3

1.4

TIPU BBITIOJIHEHUM YueOHBIX TIPOEKTOB M MCC/Ie0BaHUN (HU3UUECKUX
TIPOIIECCOB pacrpe/ienisiTb 00s3aHHOCTH B TPYIINie B COOTBETCTBUU C
MOCTaB/eHHbIMUA ~ 3aflauaMi, CJAeJWTb 3a BBLITIOJIHEHWEM Ti/laHa
JleiCTBUM U KOPpPeKTUpPOBaTb  €ro, ajJeKBaTHO  Ol[eHHBAaTh
CcOOCTBeHHBIM BK/IaJ, B [IeiTeJIbHOCTh TPYIIbl, BBICTPAUBAThb
KOMMYHUKaTUBHOE  B3aWMOJIEHICTBHe,  TIPOSIBJIAA ~ TOTOBHOCTh

paspeliaTb KOHGIMKTHI

HpOBEpHEMbIe npeaMeTHbI€e pe3y/ibTAaThl 0CBOEHUSA OCHOBHOM
06p830BaTEJIbH0ﬁ MporpaMmbl OCHOBHOI'O 06111@1"0 06pa30BaHI/IH

HCII0JIb30BaThb U3yUE€HHBIE TTOHATUSA

pa3/iuaTh ABJIE€HUA II0 OIIMCAHHWIO MX XdpPaKTePHBbIX CBOMCTB U Ha

OCHOBE€ OIIbITOB, J€EMOHCTPUPYIOIINX NdHHOE Cl)I/IBI/I‘-IECKOE ABJIeHHe

pacro3HaBaTh TMPOsiBieHWe W3Yy4YeHHbIX (GU3NUECKUX $SIBJIEHUM B
OKDY>KaloIlleM MHpe, B TOM uuc/ie ¢u3dyeckue siBjieHUs] B TPUPOJe,
TP 3TOM TE€PeBOAUTL MPAKTUUECKYH 3aZiauy B yueOHYIO, BBIJEJSATh

CyleCcTBeHHbIe CBOUCTBA (TIpU3HAKK) (PU3NUECKUX SBIEHUM

OMUChIBaTh H3yueHHble CBOWCTBA Tel U (U3NUeCKUe SIBJIeHUs,
WCToJb3ysl  (U3UUecKre BeNWYUHbI, TIPU OMUCAHUM TMPABUIBHO
TPaKTOBaTh  (PU3MUYECKUM  CMBICT  WCMOMb3yeMbIX  BeJUYMH,
0003HaueHus1 ¥ eJUHULIbI (PHU3UUeCKUX BeJTMUWH, HAXOJUTb (POPMYIIbI,

CBSI3bIBAIOLL{ME JIlaHHYIO (DM3UYECKYl0 BeJMUMHY C JpPyrUMHU



1.5

Be/IMYHHAMU, CTDOUTH FpaCbI/IKI/I HN3YYE€HHBbIX 3aBUCUMOCTEH

bur3nUeCKrX BeJIMUNH

XapaKTepu30BaTh CBOMCTBA Tesl, (M3UuUecKue sIBeHHsI U TMPOLIeCChI,
WCTOJIb3ysl M3yYeHHble 3aKOHbl, MNpPH 3TOM JaBaTb CJOBECHYIO
¢bopMy/MpOBKY 3aKOHa W 3alMChiBaTh €ro MareMaThyecKoe

BbIDa’>K€HHEe

1.6

1.7

1.8

1.9

1.10

1.11

00BSICHAATE (U3MUeCKre TIPOLiecChl U CBOMCTBA TeJl, B TOM UWC/Ie U B
KOHTEeKCTe CUTyallMid IpPaKTUKO-OPUEHTHMPOBAaHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHEe U3 2
— 3 JIOTMYeCKHX WIaroB C TMOMOLIBKD 2 — 3 M3y4YeHHbIX CBOWCTBA

(bu3nUecKux siB/IeHUH, (HU3UUeCKUX 3aKOHa WX 3aKOHOMEPHOCTH

peliaTb pacuéTHble 3afauu (omMparoyecs Ha CUCTeMy u3 2 — 3
ypaBHeHHUI), WUCMoJ/b3ys 3akOHbl W  (OpPMyJbl, CBsI3bIBAOIIIHE
¢usnueckde BelMWUMHBI: Ha OCHOBE aHalW3a YCJIOBUS 3a/lauu
3aMychiBaTh KpAaTKOe yCJOBWe, BbISB/ASATh HeAOCTANOIIUe WU
130bITOYHbIE JlaHHbIe, BHIOMPATh 3aKOHBI U (OPMYIIbI, He0OX0UMbIe
JJIs1 pellieHusi, TPOBOJUTh PacuéThl M OL|eHUBaTh PeaJMCTUYHOCTh

IMMOJIyU€HHOI'O 3HAU€HUA (1)H3I/I‘JECKOI\/’I Be/IMYHHBI

pacrio3HaBaTh MpOOJieMbl, KOTOPble MOXKHO peLIUTb TIPY TIOMOLLH
¢U3UeCcKUX MeTOZ0B, MCIIO/b3Ysl OMMCaHWe WCC/IeIOBaHMS, BBIEJSTH
TpoBepsieMoe  TIpe/ITIo/IoXKeHWe, OLIeHWBaTh TPaBU/IBHOCTb TOPSAKA
TIPOBE/IeHNsT  MCC/IeIOBaHUsl, JleflaTb BBIBOZBL, HMHTEPIIPEeTHPOBAaTh

pe3y/ibTaThl HAOJTFO/IEHUH U OTIHITOB

MPOBOZIUTH OMBITHl TI0 HabmofeHn0 (U3NUYeCKUX SIBJIEHUM WIH
¢u3MUeCcKUx CBOMCTB TeJ: CAMOCTOSITE/IbHO COOMpaTh YCTAaHOBKY W3
n30bITOUHOTO Habopa 00OpYZOBaHMS, OMHUCHIBATH XO[] OIbITA M €ro

pe3ysibTaThl, (POPMY/IMPOBATH BHIBO/IbI

NPOBOIUTH TPU  HEOOXOAMMOCTH CEPUI0 TIPSIMBIX W3MepeHHH,
orpefiesisisi CpefiHee 3HaueHUe H3MepsieMOM BeUuuHbl ((POKyCcHOe
paccTtosiHue cobuparolieii JMH3bI), 000CHOBBIBaTH BBLIOOpP criocoba

r3MepeHusi (M3MepUTebHOTOo rpubopa)

MIPOBOJIUTh MCC/Ae/JOBaHHWe 3aBUCHMOCTeN (HM3UYeCKUX BeIUUUH C
VCTIO/b30BaHUEM MPSIMBIX M3MepPeHU: IUIaHMpOBaTh KCC/Ie/0BaHue,
CaMOCTOSITEJIBHO COOMpaTh yCTaHOBKY, (DMKCHPOBATh pe3y/bTaThl

HOJIy‘—IEHHOﬁ 3dBHUCHMMOCTH (1)I/I3I/I‘—IeCKI/IX Be&JIMYMH B BHUE Ta6JII/IL[I/I



Fpa(.I)I/IKOB, Ae/1aTb BBIBOJBI 10 pe3y/ibTaTaM UCC/Ie40BAHUA

1.12

MPOBOZUTL  KOCBEHHble  u3MepeHUs  (U3NUYECKUX  BeJIMUMH:
TJIaHUPOBaTh M3MepeHHs], COOMPaTh SKCIIEPUMEHTATBHYIO YCTaHOBKY
Y BBINOJIHATh W3MEpeHus, Cjefysl TpeAJoKeHHOW WHCTPYKLUH,
BBIUMCJ/IATh 3HAu€HWEe BeJIMUMHbl W aHaJIU3UMpOBaTh I0JIyYeHHbIe

pe3y/bTaThl C YUETOM 3aZJaHHOM MOTPEILTHOCTA N3MepeHuH

1.13

CO6J'II-O,£[aTb MpaBW/ila TE€XHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHbIM 060py10BaHEM

1.14

1.15

pa3nuuaTb OCHOBHble TPU3HAKKW M3YUYEHHBIX (U3UUECKUX MOJeNei:
MaTepuanabHas TOUKa, abCO/IFOTHO TBEP/OE Tes0, TOUeUHbIH MCTOUHUK
CBeTa, Jiyu, TOHKasl JiIMH3a, TJlaHeTapHasi MOJie/ib aTOMa, HYKJIOHHast

MOJeJ/Ib aTOMHOTI'O Apda

XapaKTepU30BaTh TPUHLUINBI AeWCTBUS W3YUYeHHbIX TMPHUOOPOB W
TeXHUYeCKHUX YCTPOMCTB C ONOPOM Ha HX OIWCaHWS, MWCIIO0JIb3ys
3HaHUSI O CBOMCTBaX (U3MUECKHUX sIBJIeHUA U HeoOXoJuMble

(du3nyeckre 3aKOHOMEPHOCTH

1.16

1.17

1.18

UCTIOMb30BaTh CXeMbl U CXeMaTU4YHble PUCYHKH U3Y4eHHBIX
TeXHUUYECKUX YCTPOUCTB, M3MepUTe/IbHbIX npubOpoB u
TEXHOJIOTMUeCKUX TIPOLeCCOB TIPU pellleHUH Yy4eOHO-TIPaKTHYeCKUX
3a/la4, ONTHYECKHe CXeMbI Zjis TIOCTPoeHus1 n300paykeHH B TJIOCKOM
3epKasie ¥ cobuparoleit H3e

MPUBOAUTL TIpUMepbl  (HAXOJWTh WH(POpPMALMIO O TpUMepax)
MPAKTUYeCKOT0 UCTIO/Ib30BaHUs (hU3UUeCKUX 3HaHUU B MTOBCETHEBHOMN
KU3HU i1 obecrieyeHusi 6Ge3omacHOCTH Tpu  obOpalljeHuu C
npubOpaMy ¥ TEXHUYECKMMU YCTPOWCTBAMH, COXPAHEHUS 3/[0POBbs U

co0stro1eHrst HOPM KOJIOTHYeCKOT0 TOBeZIeHHs B OKpYyKarollleid cpejie

OCYILIeCTB/ISITh MOMCK UH(OPMaLMK (U3UUECKOTO CO/Iep>KaHUsl B CeTH
WNHuTepHeT, camocTosiTe/ibHO (GOpPMYy/IMpYys TOMCKOBBIM  3ampoc,
HaxOJUTb IyTH  OMpeje/eHus]  JIOCTOBEPHOCTH  II0JIyUeHHOU
vHbOpMallMd Ha OCHOBe MMEIOIIUXCS 3HAHWM M JOTIO/IHUTEeTbHbBIX

HNCTOYHHMKOB

1.19

WCTIOMb30BaTh TP BBIMOJIHEHUM  yueOHbIX 3a/aHuii  Hay4yHO-
MOMY/ISIPHYIO JIUTEepPaTypy (U3MuecKoro cojep>kaHus, CIpaBOUYHbIe
MaTepuasnbl, pecypcbl ceTH VIHTepHeT; BriajeTb IpUEMaMU

KOHCITeKTUPOBaHUs TeKCTa, Tipeobpa3oBaHusi WHGOPMALUK U3 OFHOMN



3HAaKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3faBaTh COOCTBEHHBbIE TNHCbMEHHbIE U YCTHbIEe COOOIIEeHUs Ha
OCHOBe WH(OpMalUM U3 HEeCKOJbKUX WCTOYHUKOB (PU3NUECKOro
cofiep>KaHusi, MyOMYHO TPe/CTaB/sATh pPe3y/IbTaThl TIPOEKTHOW WM
VCC/Ie[|0BaTe/IbCKOM  IeITe/IbHOCTH,  TNIpU  3TOM  I'PaMOTHO
VICTI0JIb30BaTh M3YUYeHHbIN TTOHATUMHBIN arrapaT U3yuyaeMoro paszesa
GU3MKU ¥ COMpPOBOXK/JATh BBLICTYIJIEHWe Tpe3eHTaldell C y4éToMm

ocobeHHOCTel ayJUTOPUX CBEPCTHUKOB

TIPU BBITIOJIHEHUH yueOHBIX MPOEKTOB U UCC/IeOBaHUN (U3NUEeCKUX
TIPOIIECCOB pacrpe/iesiiTh 00S3aHHOCTH B TPYIIe B COOTBETCTBUU C
MOCTaB/AeHHbIMM  3ajlauaMM, CAeJAUTh 3a BbINOJHEHHWEM TJlaHa
JeUCTBMA W  KOPPEeKTMPOBaThb  €ro, a/lekBaTHO  OLleHWBaTh
COOCTBEHHBI BK/IaJ, B [JIeSTeJbHOCTh TPYIIIbI, BBICTPAUBAThb
KOMMYHUKaTUBHOe  B3aUMOJENCTBUe,  TPOSB/sAA  TOTOBHOCTb

paspeliiaTh KOHGIUKThI



ITPOBEPAEMBIE 3J/IEMEHTBI COAEPKAHUSA

7 KIIACC

Kopg Kopg

pa3jesia 3/IEMEHTa

HPOBEPHEMBIE 3J/IEMEHTHI COAE€PIKAdHUA

®U3VKA U EE POJIb B IO3HAHUU OKPYXXAOILIETO MUPA

1.1

1.2

®dusuka -— HaykKa O TIIpyUpoje. SBnenus MpUpoabI.
dusznueckue ABJ/I€HUS: MeXaHHu4decKue, TeIlJyIOBbIe,

3/IeKTpUYeCcKue, MarHUTHbIe, CBETOBBIE, 3BYKOBbIE
dusnueckue BeaUUMHbL.  VI3MepeHHe — (U3MUECKUX

BemunH.  Pusnueckre  mipubopel.  IlorpemHocTh

r3MepeHul. MexxiyHapoHasi CUCTeMa eJUHUL]

1.3

EcTecTBeHHOHayuHBIN MeTO/| TO3HaHWs: HaOJofeHue,
M0CTaHOBKA HayYHOrO BOMNPOCA, BbIJBW)KEHUE TUIIOTe3,
JKCIIEDUMEHT 10 TIDOBEPKe TUIoTe3, OOBsICHeHHe

Ha0/1I0/1aeMOro SIBJIEHUS

1.4

1.5

Ornrcanve pU3MUeCKUX SIBJIEHUN C TIOMOILIbIO Mojiesiel

[MpakTryeckue paboTHI:

###Par##l13MmepeHre pacCTOSTHUMN.
###Par##l3MepeHrie 00bEMa >XKMIKOCTU W TBEPAOIO
Tesa.

###Par###0OnpeesnieHre pa3MepoB MaJlbIX TeJl.
###Par###lI3MepeHre TeMrieparypbl IIpM  [IOMOLLHA

KUOKOCTHOI'O TEPMOMETPA U AdaTUHKA TeMITePATYPhbI

[TEPBOHAYAJIBHBIE CBEAEHVA O CTPOEHMU BEILIECTBA

2.1

###Par###CTpoeHue BelljeCTBa: aTOMbI U MOJIEKYJIbI, UX
pasMmepbl.  OIbITEL,  [OKasblBarwolllie  AUCKPETHOE

CTpO€HHKE BellleCTBa

2.2

2.3

#H##Par### [|Bwkene  vactuy — BewjectBa.  CBA3b
CKOPDOCTU  [IBWJKEHHsI 4aCTML] C  TemIepaTypoOi.
BpoyHoBcKoe aBwkeHue, auddysus

B3aumopencTBre yacTUL] BelecTBa: NMPUTSDKEHUE U

OTTaJIKMBaHHEe



###Par### ArperaTHble COCTOSIHUSI BellleCTBa: CTPOEHHE

ra3oB, >KUJKOCTeN U TBEPABIX (KPUCTA/IIMUECKUX) TeJl.

24 B3auMocBsA3b MeXXJy CBOWCTBaMH BEILECTB B pasHbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISIPHBIM
CTpPOeHueM

2.5 Oco6eHHOCTH arperaTHbIX COCTOSIHUM BO/bI
[pakTrueckue paboThI:
###Par###0O11eHKa JuaMeTpa aToMa MeTO/IOM PSiZioB (C
rcrosib3o0BaHueM doTorpaduii).

2.6 #H##HPar###ONBITEI TI0  HAO/MIOJIEHWI0  TErUI0BOTO

pacllIpeHus ra3oB.
#H##HPar###ONBITEI 0  OOHApY)KEHWIO /IeWCTBUS  CHJT

MOJIEKYJIADHOTI'O MPUTIKEHUA

JBVDKEHUE U B3AUMO/JENCTBUE TEJ

31 MexaHnueckoe JIBIDKEHHeE. PaBHOMepHOe 17}
. HepaBHOMEpPHOe [IBI)KeHHe
#H##Par###CKOopOCTb. CpenHsis CKOpOCTb rnpu
3.2 HEepaBHOMEPHOM [BIWKeHUU. PacuéT nyTtu U BpeMeHU
JIBIDKeHUsI
SIBneHue WHeplMU. 3aKOH WHepLUU. B3aumMojelicTBue
3.3 Tes Kak NPUYMHA U3MEeHEeHWs] CKOPOCTH [IBUKEHUS TeJl.
Macca KkaK Mepa UHEepTHOCTH TeJla
34 ###Par###InotHOCTL BeljecTBa. CBSI3b IIJIOTHOCTU C
' KOJTMYeCTBOM MOJIEKYJI B eluHUIIe 00BEMa BellecTBa
3.5 Cwla KakK XapakTepUCTUKa B3auMO/IeUCTBUS Tell
36 Cuna ynpyroctd v 3akoH I'yka. M3MmepeHue cuibl C
' TOMOLLbIO IMHAMOMETpa
3.7 #H##Par###sABneHnre TaroteHuss U cuaa TsokecTu. Cusia
' TSDKeCTH Ha [IpyTrux IiaHetax. Bec tenia. HeBecomocTh
38 Cuna tpeHus. TpeHUe CKONbXEHUSI U TpeHUe IIOKOSl.
' Tpenue B mpUpoZie U TEXHUKE
3.9 ###Par###CnoxkeHue CW/, HalpaB/eHHBbIX [0 OAHOU
' NpsiMoii. PaBHOZIeMCTBYOIIIAs CHJT
3.10 [MpakTryeckre pabOTHI:




OrnpefesieHre  CKOPOCTM PaBHOMEDHOTO  JBH)KEHMS
(wapyka B JKAOKOCTH, MOJeNU  3JeKTPUUeCKOro
aBToMOOW/IE W Tak Janee). OrnpefesieHWe cpejHei
CKOPOCTH CKOJIb)KeHUs Opycka WIM Iapvka II0
HaKJIOHHOM TUIOCKOCTU. OrmipefiesieHHe  TJIOTHOCTU
TBEPAOr0 Tesa. OnbITHI, JeMOHCTpUpYoLLe
3aBUCHMOCTh DPAcTsUKeHus (fedopmarnu) MpYy>KHWHBI OT
TPUIOKEeHHOM  cuibl.  OmNbIThI, J1€MOHCTPUPYHOLLIYE
3aBMCUMOCTb CWJIbI TPEHHS CKOJIb)KEHUsI OT Beca Tesa U

XapakTepa COTPUKACAIOIINXCs TOBEPXHOCTeH

du3nyeckue sBEHUS B TIPUPOJe: NPUMephl JBIKEHUS C

3.11 pa3/IMUHBIMUA CKOPOCTSIMU B >KUBOW Y HEXXUBOMW TIPUPO/Ie,
JIeVICTBYE CUJIbI TPEHUSI B TIPUPOJe U TeXHUKe
3.12 TexHuYecKre yCTPONCTBA: JUHAMOMETP, MO/IIUITHUKU

JABJIEHUE TBEPIBIX TEJ, )KUKOCTEN 1 I'A30B

4.1

4.2

4.3

4.4

HaBnenne TBEépHoro Tema. CrocoObl yMeHbIIEHUS U

yBe/IM4YeHUs /1aBieHUst
IaBneHue rasza. 3aBUCUMOCTh JIABJIEHUS Ta3a OT 00bEMa,
TeMIiepaTyphl

[Tepenaua maB/ieHUs] TBEPABIMU TeJlaMU, >KUAKOCTSIMHU U
rasamu. 3akoH Ilackans. ITHeBMaTHUecKye MalIlHbI
3aBUCUMOCTh  [JJAaBIEHUSI >KUAKOCTH OT  TyOWHBI.

T'uapocTaTueckuii napagokc. CooObIarommecs: CoCyabl.

'vapaBnvueckye MexaHu3Mbl

4.5

ATtmocdepa 3emnu 1 atMocdepHoe JaBieHue. [IpUUMHbBI
CYII[eCTBOBAaHMUS BO3AYIIHONW 0007M0ukKy 3emsid. OTIbIT
Toppuuesniv. 3aBUCUMOCTL aTMOCGHEPHOTO JiaBieHust OT

BBICOTBI Ha/Jl YPOBHEM MODP4A

4.6

4.7

4.8

W3mepenue arMocdepHoro aapneHusi. [Ipubopel Ajis
v3MepeHusi aTMOC(hepHOro JjaBieHus

[HevicTBUe >KUAKOCTM W ra3a Ha TOTPY>KEHHOe B HUX
Teno. BrelTankuparowjass (apxuMezoBa) cuaa. 3aKoH
Apxumena

I1naBanue Ten. Bo3ayxoruiaBaHue



4.9

4.10

[MpakTryeckre pabOTHI:

WccnefoBaHve 3aBUCMMOCTU Beca Tejla B BOJe OT
00béMa TOTPYKEHHOM B JKUJAKOCTH UacTU TeJa.
OmnpefienieHrie BbITaKUBAIOLLEN CUJIbI, JeMCTBYIOLLEN Ha
TeJ0, TOrpy)XéHHOe B >KMAKOCTb.  IIpoBepka
HEe3aBUCHMOCTHU BBITAJIKUBAIOIed CWU/IbI, JeUCTBYIOLIeN
Ha Tel0 B JKMJKOCTH, OT Maccel Tena. OmNbITH,
JIEMOHCTPUPYIOILIMe  3aBUCUMOCTb  BbITaJKMBAOLlel
CWIbI, JEUCTBYIOIIEH Ha Telo B JXUIKOCTH, OT 0OBEMa
MOTPY>KEHHOW B >KMJKOCTb YaCTU Tejla U OT IJIOTHOCTU
KuAKocTH.  KOHCTpyupoBaHMe — apeoMmeTpa  WIH
KOHCTPYMDOBaHWe  JIOAKA U  ompefiefeHde  eé
Ipy30II0AbEMHOCTU

®dusuyeckue  sABJIeHUMST B TpPUPOJe:  BIWsSHUE
aTMOC(epHOro /iaB/ieHHs Ha )KUBOUM OpraHu3M, IJlaBaHue

pBIO

4.11

TexHuueckrde yCTPOMCTBAa: COOOIIAOIINECsS COCY/bl,
YCTPOMCTBO BOJOIPOBOJA, THJpaBIMYeCKUN Mpece,
MaHOMeTp, OapoMeTp, BBICOTOMep, TOPILIHEBOM Hacoc,

apeoMeTp

PABOTA, MOILIHOCTDB, DOHEPT'MIA1

5.1 MexaHnueckasi paborta
5.2 MexaHnueckast MOLLIHOCTh
c 3 [MpocTble MexaHW3MbI: pbluar, O/IOK, HaK/JIOHHas
' MJIOCKOCTh. [IpaBuio paBHOBeCHs pbluara
5.4 [TpumeHeHMe MpaBU/ia PaBHOBECHS pbluara K 010Ky
«3070TOE  TpaBWIO»  MeXaHUKU.  KosdduipmeHt
5.5 T10/1e3HOr'0 JleNCTBUs MeXaHU3MOB. IIpocTele
MeXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTeH1ManbHasi SHEPTUU Tesa, MOAHSATOr0 Haj, 3eM/Iéi
5.7 Kunetnueckas sHeprus
5 g [TonHasg MexaHU4YecKas SHeprvs. 3aKOH H3MeHeHusl U
' COXpaHeHHsl MeXaHUUeCKOM SHepruv
5.9 [pakTrueckue paboThI:



#H##Par###Onipesjesiene  paboOThl CU/IbI  TPeHUs TIpU
PaBHOMEPDHOM [IBWJKEHHWM Tejla [0 T'OPHU30HTa/IbHOU
NoBepxHOCTU. lcciefoBaHve yC/IOBUM — paBHOBeCHUS
pbruara. Vsmepenue KII/J| HakJIOHHOM TIJIOCKOCTH.

V3yueHure 3aKOHa COXpaHeHHsI MeXaHUUeCKOM SHepruu

dusuueckue SBIE€HUS B rnpupoje: pblyark B TeJjie

5.10
yesioBeKa
TexHuueckre YCTPOWCTBAa: pblyar, TMOABWXKHbIA U
5.11 HETIOZIBW)KHBIA 0JIOKH, HAK/IOHHAsl TJIOCKOCTh, TPOCThIE
MeXaHU3MbI B OBITY
8 KJ/TACC
Kop Kopg
IIpoBepsiemMble 371eMeHTHI COAepPKaHUs
pa3jena 3/IeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIO)KEHUS]  MOJIEKY/ISIPHO-KUHETUYeCKOU
6.1 TEOpUM CTpPOeHHs1 BewjecTBa. Macca U pasmepsbl
' MosieKyn.  OmbITbl, TNOATBEP)KJAIOLIUE  OCHOBHbIE
T10JI0’KEeHHsI MOJIEKY/ISIPHOKMHETUUECKON TeOPUU
Mopenu  TBEpAOrO, JKUJKOTO W Ta3000pa3HOTo
6.2 COCTOSIHUM BelllecTBa. Kpucraminueckue M aMOp(QHbIe
Tena
OOmbsicHeHHe CBOWCTB ra3oB, KUAKOCTeM U TBEPABIX Tesl
6 6.3 Ha OCHOBE TIOJIOKEHUM MOJIEKY/IIPHOKUHETUUeCKON
TeOpUMn
6.4 CMmaunBaHUe ¥ Karnu/jisipHble sIBJIEHUS
6.5 TeryioBoe paclivpeHue U cxaTue
66 Temneparypa. CBsg3b TemriepaTypbl CO CKOPOCTBIO
' TETUIOBOTO [IBWKEHUS YaCTHL]
6.7 BuyTpenHsist sHeprusi. CriocoObl M3MeHeHs1 BHYTPeHHelH
' SHEPIHU: Terionepeaua v COBepIeHre paboThl
6.8 Buppl Teruionepesaun: TersionpoBOAHOCTb, KOHBEKLIUS,



u3/ly4yeHue

KomnuectBo  TermnoTel.  YenbHasi  TeMIOEMKOCTb

6.9
Bell[eCTBa
TerutooOMeH ¥ TeIUIOBOe paBHOBecHe. YpaBHEHHE
6.10
TeryioBoro bamaHca
611 [InaBneHue u oTBepAeBaHue KPUCTA/I/IMYECKUX BellleCTB.
. Y enbHas TerioTa riaB/ieHust
[Mapoobpa3oBaHre ¥  KOHjeHcauus.  VicrapeHwue.
6.10 Kurnienne.  YgenbHass  Teryiota  MapooOpa30oBaHMS.
. 3aBHCUMOCTb TeMIlepaTypbl KUAIMEHUs: 0T aTMOC(hepHOro
JlaBJIeHus]
6.13 Bnaxnocts Bo3gyxa
6.14 DHeprus TOrvinBa. Y ie/ibHasi TernjoTa CropaHust
[MpuHuunbl  paboTbl  TeryioBbIX — Auratenet  KII
6.15 TerJIOBOr0 ABuratesis. TerioBble JBUraTe/Nd W 3alliUTa
OKpY’Karoller cpefibl
3aKOH COXpaHeHUs Y MpeBpaljeHusl SHePIrUy B TeIIOBbIX
6.16
rporeccax
[TpakTryeckue paboOTHI:
#H##HPar###ONBITEI IO  0OHAPY)KEHWIO JeWCTBUSI  CHJI
MOJIEKYJIIPHOI'O [IPUTSKEHHS.
#H##Par###OMNbITBI 110  BbIpAllMBAaHUIO  KPUCTAJIJIOB
NOBapeHHOU CO/IU WJ/IU caxapa.
HHHPar###OMNBITEL  TI0  HAO/MIO/IEHHI0  TEeTJIOBOTO
617 paclIMpeHys ra3oB, )XUAKOCTeH U TBEPABIX TeJl.

###HPar###OripeieneHrie [aB/ieHUs BO3Ayxa B OasioHe
LITIpULA.

HH##HPar###ONBITBL,  @MOHCTPUPYIOLLIME  3aBUCHMOCTh
JlaB/IeHHs1 BO3AyXa OT ero o0béMa W HarpeBaHUs WU
OXJIaXK/IeHUs.

###Par###[1poBepka rUnoTessl TMHEWHON 3aBUCUMOCTH

JUTMHBI  CTONOWMKAa JKUAKOCTH B TepMOMETpPHUYeCKOM



6.18

6.19

TpyOKe OT TemMIiepaTyphbl.

#iHPar###HabmoneHve U3MeHeHUs BHYTpeHHel
JHEpPryuu Tejla B pe3ysbTaTe Teluiorniepeiaud U paboTh
BHEeIIIHUX CUJIL.

#i#Par###llccnenoBanre siBlieHUs TeruiooOMeHa TIpU
CMeIlMBaHWUU XOJI0JHOU 1 TOpsiuer BOJBI.
#H##HPar###OnpeeneHue KOJIMYeCTBa TerJIoThl,
TOJTly4YeHHOTO BOJIOM TIpU TeryioobMeHe C HarpeTbiM
MeTa/UTM4eCKUM LJWIUH/POM.

###Par###0Onpeenene  y/eJibHOM  TeIJIOEMKOCTH
Bell[eCTBa.

###Par###l1cciefoBaHue mpoLiecca UCrapeHus.
###Par###0npeieneHe  OTHOCUTEIBHOW — BJI&YKHOCTH
BO3/yXa.

#i#HPar####0rnpeieneHre y/ieflbHOW TeI/IOTHI T1/1aB/IeHUs
JIbJa.

dusnueckre sBAEHUS B TMPUPOJe: ITTOBEPXHOCTHOE
HaTsDKeHWe W KalnwuisipHble $IBJIEHUS B TPUPO/E,
KPUCTa/Ulbl B NIpUpoje, usnydeHre CoJsiHLa, 3aMep3aHue
BO/I0EMOB, MOpPCKHe Opu3bl; 0bpa3oBaHre POChl, TyMaHa,

WHes1, CHera.

TexHuuyeckue  yCTpPOMCTBA:  KalW/UIspbl, TpPUMeEPbI
VICTIO/Ib30BaHUsl KPUCTAJIZIOB, >KUJKOCTHBIA TepMOMETP,
[AaTUMK TeMIlepaTypbl, TepPMOC, CUCTeMa OTOIIEHUS
JIOMOB, THUTPOMETpBI, TICMXPOMETpP, TapoBas TypOuWHa,

ABUTraTe/Ib BHYTPEHHEro CropaHus.

SJIEKTPUYECKUNE 1 MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

DJieKTpr3alus Tei. [IBa pojia 3/IeKTpUUeCKHX 3apsi/ioB

B3aHMO,HeﬁCTBHe 3dpsDKEHHBIX — TeJl. 3aKoH KynOHa
(3aBI/ICI/IMOCTb CHJIBI B33HMO,[L€I>1CTBHH 3apsDKEHHBIX TeJI OT

BeJ/IMUMHEI 3apsAA0B U PaCCTOSAHUA MEXAY TeJIaMI/I)

OnekTpuueckoe mose. HanpsokéHHOCTh 371eKTPUYeCKOro

I10JI. HPI/IHL[I/IH CyTIepIIO3ULUN 3JIEKTPHUUYECKUX TrioJiet



(Ha KaueCTBEHHOM yPOBHE)

Hocutenn »3neKTpuyecKdx 3apsifioB. OJjieMeHTapHbIM

7.4 snekTpuueckuit 3apsiz. CtpoeHue atoma. [IpoBoAHUKY U
JADJIEKTPUKHU
7.5 3aKOH COXpaHeHUs 3JIeKTPUUeCKOro 3apsza
. ONeKTpUYecKuii  TOK.  YC/IOBUSL  CYLeCTBOBAHHUS
' 3JIEKTPUUECKOro TOKa. VICTOUHMKU MOCTOSTHHOTO TOKa
[HeiictBus 371eKTPUYeCKOro TOKa (TerioBoe,
7.7 XUMUUECKOe, MarHuTHOe). OJJIeKTPUUeCKUid TOK B
JKUZKOCTSIX M ra3ax
- OnekTprueckass wernb. Cuma ToKa. JDJIeKTpAUYeCcKoe
' HarpsbkeHue
79 CormpoTuBieHue TPOBO/IHMKA. YnensHoe
' COMNPOTHUB/IEHUE Bel|eCTBa
7.10 3akoH Oma fij1s yyacTKa Lenu
[TocnemoBatesnibHOE UM Mapajjie/lbHOe — COeiMHEHHe
7.11
TIPOBO/IHUKOB
Pabora W MOIIHOCTb 3/IEKTPUUECKOTO TOKa. 3aKOH
7.12
Lbxoysisa — JleHua
513 OJieKTpuUecKre Ierd W TMOTPeOuTeny 37eKTPUYecKOoi
' 3Hepruu B ObITy. KOpoTKoe 3aMbIKaHue
[TocTosiHHbIe MarHuThbl. B3avMojencTBHe TMOCTOSHHBIX
7.14
MarHuTOoB
_— MarnutHoe Tmosle. MarHuTHoe T1I0JIe 3eMJd U ero
' 3HayeHue /151 KU3HU Ha 3emiie
216 OmnbIT Opcresa. MarHuTHoe 11071e 3/IeKTPUYeCcKOoro TOoKa.
' [IpriMmeHeHue 3/1eKTPOMarHMTOB B TEXHUKE
[elicTBe MarHUTHOrO TOJIA HAa TPOBOJHUK C TOKOM.
17 OneKTpojBUrare/ib IOCTOSHHOIO ToKa. Vcrionb3oBaHue
' 3/1eKTpOJBUTraTe/lell B TeXHUYeCKHUX YCTPOWMCTBaxX M Ha
TpaHCIopTe
7.18 Oneiter Papagess.  fIBneHuWe  3/1€KTPOMarHUTHOM



vHayKuuu. ITpasuno Jlenua

OJleKTporeHeparop. Criocobmr M0JIy4YeHus1
7.19 3J1eKTPUUeCKOU SHEeprum. OJIEKTPOCTAHL[UU Ha

BO300HOB/ISIEMBIX UICTOUHHUKAX YHEPTUU

[MpakTrueckue paboTHI:

OnbIThl IO HAOMIOEHUIO 37IEKTPU3AIUK TeJT UHIYKIHeH

Yl TIPY COTIPUKOCHOBEHUH.

WccnenoBanne [1eWCTBUSL  37€KTPUYECKOTO TOJST  Ha

TIPOBOAHUKU U JU3/IEKTPUKHU.

Cbopka ¥ mpoBepka pabOThI 3EKTPUUYECKOUN Iiernu

MOCTOSIHHOT'O TOKa.

W3MmepeHue 1 peryivpoBaHue CUJIbI TOKA.

W3mepeHue u peryivpoBaHUe HallPsKEHUSI.

UccnenoBanue 3aBUCMMOCTH CUJTbI TOKA, WAYILEro uyepe3

pe3uCTOop, OT COMPOTHBJIEHUS] PE3UCTOPAa M HaMpsDKeHUs!

Ha pe3ucTope.

OnbITHI, JIeMOHCTPUPYIOLL1e 3aBUCUMOCTb

3/IeKTPUUECKOTO COTPOTUBJIEHUS] TPOBOJHMKA OT €ro
7.20 JUTVHBI, TIJIOLLIA/IA MOTIePeYHOro CeYeHus U MaTepuasa.

[IpoBepka 1mpaBw/ia C/IOXKEHWs] HalpsDKeHUM  I1pU
10C/Ie/loBaTe/IbHOM ~ COeIMHEeHUH [IByX Pe3UCTOPOB.
IIpoBepka mpaBuia [/l CWIbl TOKA IPU Iapajlle/ibHOM
coefuHeHUM  pe3uctopoB.  OmpefesnieHne  paboThI
9JIKTPUUECKOr0 TOKa, WAYILIero 4epes pe3ucTop.
OmnpefeneHve  MOILHOCTU — 5JIEKTPUUECKOIO  TOKa,
BbI/le/IsIeMOU Ha pe3ucrope. VccieoBaHue 3aBUCUMOCTH
CWIbl TOKa, UAYLIEro uepe3 JIaMIIOUYKy, OT HalpshDKeHUs
Ha Hel. Onpesienenue KI1/I Harpesarens. VccienoBanve
MarHMUTHOTO B3aUMOJENCTBUS ITOCTOSIHHBIX MarHWUTOB.
M3yueHvie MarHUTHOIO I10J1s1 ITIOCTOSAHHBIX MarHUTOB IIPU
ux oOBbeauHeHMM W pasfeneHuH. VicciesoBaHue
[leMCTBUS /IeKTPUUECKOro TOKa Ha MAarHUTHYIO CTPeJIKY.

OnbIThl,  JE€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI




7.21

7.22

BBaHMO,ZLEIZCTBHH KaTyIlIKX C TOKOM W MdrHUTaA OT CHJIbI
TOKAd W HAIllpaBJ/JIEHHWd TOKd B KdTyLIKe. I/I3yquI/Ie

AEﬁCTBHH MAIrHUTHOI'O I10Ji1 Hd ITIPOBOJHHUK C TOKOM.

KoHcrpyuposanue u V3y4yeHue paboTbl
9/IeKTPOJBUTATEJIA. N3mepenue KIIJ
5/IeKTPO/IBUraTe/IbHOM  YCTaHOBKU. OneITel 110

Hnccjaeg0BaHUIO SBJIEHUA BHEKTPOMaFHHTHOﬁ WHAYKIHN:
HncciaegoBanme M3MEHeHWH 3HaueHus | HalipaB/IeHUA

WHAYKIIMOHHOT'O TOKd

dusuyeckue sBJIeHUST B TPUPOJE: 3eKTpUUYecKue
sB/ieHUsT B atMocdepe,  37EKTPUUYECTBO  JKUBBIX
OpraHM3MOB, MarHUTHOe Ti0Jie 3eMJid, Jpek( TOoJIHOCOB,
POJIb MarHUTHOTO TIOJIS [/IsT YKU3HU Ha 3emJie, TIOJISIpHOe

CHUsiHHIEe

TexHuUUeckue yCTPOMCTBA: 3/eKTPOCKOI, amIlepMeTp,
BOJIbTMETP, PeoCTaT, CUETUMK 3/IeKTPUUYECKON SHEepruw,
3/IEKTPOOCBETHUTE/IbHBIE  TIPUOOPBI,  HarpeBaTe/bHbIE
3JIeKTPOITPHUOOPEI (mpumepsl), 3/1eKTpUYeCcKHe
NpeJlOXpaHUTe/IM, 3/1eKTPOMAarHuT, 3/1eKTpOJBUraTeslb

IMMOCTOAAHHOI'O TOKA4, 'reHepaTop ITOCTOAHHOI'O TOKd

9 K/IACC
Kop
Kog snementa [IpoBepsiemMble 3/1eMeHThI COZepyKaHUs
paszena
MEXAHUYECKUWE ABJIEHUA
MexaHuueckoe fBwkeHue. MarepuasbHas TOUKa.
51 Cucrema orcuéra
g 8.2 OTHOCUTEe/IbHOCTh MeXaHUUeCKOI'O JBUKEeHUS
8.3 PaBHOMepHOe NpsSIMO/IMHENHOe JBY)KeHUe
###Par###HepaBHOMepHOe MPSIMOJIMHENHOE ABMKeHUe.
8.4 CpegHsiis M MIHOBEHHass CKOpPOCTb Tejla IIpU

HepaBHOMEPHOM [BU>XKE€HWN



Y ckopeHue. PaBHOyCKOpeHHOe NpSIMOJIMHENHOe

8.5
[BIDKeHHe
8.6 CBobopHoe masienue. OmbiThl ["amues
PaBHOMepHOe nBWKeHUe MO OKpY)XHOCTU. Ilepuon u
8.7 yacrora obpaiieHus. JIMHeliHass M yrioBasi CKOPOCTH.
LleHTpOCTpEMHUTE/ILHOE YCKOPEHUe
8.8 [TepBbIit 3akoH HbroTOHA
8.9 Btopoii 3akoH HeroTOHa
8.10 TpeTuii 3akoH HbtoTOHa
8.11 [TpyuHUM CyTIepTIO3ULIUA CUIT
8.12 Cwuna yripyroctu. 3akoH I'yka
813 Cuna TpeHUs: CU/lIa TPEHHUsI CKOJIb)KEHMs, CH/la TPeHUs
' TIOKOS, IpyTrie BU/Ibl TPeHUs!
814 Cuma TSDKeCTH UM 3aKOH BCEMHDHOTO TATOTEHHs.
' YckopeHre cBOOOJHOTO Ma/|eHUs
815 Oewkenve  rtuiaHer  BOKpyr  CosiHua.  IlepBas
' KOCMHUeCKasi CKOpocTb. HeBeCcOMOCTb U meperpysku
PaBHOBecre MaTepuanbHOM TOUKU. ABCOIOTHO TBEPOE
8.16
Teso
817 PaBHOBecue TBEpPAOro Tema C 3aKpervIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskeCTH
8.18 Nwmnynbc Tenna. IsMeHeHre umiysibca. VIMIy/ibC CUIIbI
8.19 3aKOH COXpaHeHUs1 UMITyJ/IbCa
8.20 PeakTrBHOe fBH)KEeHUE
8.21 MexaHuueckasi paboTa ¥ MOILIHOCTb
8.0 Pabota cum TsKeCTH, yrpyroctd, TpeHus. CBsizb
' 3HepPruu v paboThI
8.3 [loTeHuanbHasi 3Heprus Teja, IOAHATOrO  Haj
' TOBEPXHOCTLIO 3eMJIU
8.24 [ToTteHLanbHas 3Heprys CKaTou MPY>KUHbI
Kunetnueckass sHeprus. TeopemMa O KHUHETUUYECKOMU
8.25
SHepruu
8.26 3aKOH COXpaHeHHsI MeXaHUUeCKON SHepruu



8.27

8.28

8.29

[MpakTryeckue paboThI:

OmpezeneHye cpefHer CKOPOCTH CKOJIb)KeHUs Opycka
WIA [BWKEHUs [IapyuKa 10 HaKJIOHHOW TIIOCKOCTH.
OmnpesiesieHre yCKOPeHUs! Tejla MPU PaBHOYCKOPEHHOM
JBYDKEHUM T10 HAaKJIOHHOM TJIOCKOCTH.

WccnenoBanve 3aBUCUMOCTH TYyTH OT BpPeMEHU IIpU
PaBHOYCKODEHHOM /IBW)KeHUU Oe3 Haua/bHOW CKOPOCTH.
[TpoBepka THUIIOTE3bl: €C/IM TPU PABHOYCKOPEHHOM
JBWKeHUU 0e3 HavajbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psiJ, HeUuéTHbIX uYMCel, TO COOTBETCTBYIOLIME
TIPOMEKYTKUA BPeMeHU OZIMHAKOBBI.

VccnemoBanyie 3aBUCUMOCTU CHUJTbI TPEHUS CKOJIbXKEHUS
OT CWIbl HOpManbHOTO [aBjeHus. OmnpezeneHue
ko3 duieHTa TpeHUs CKonbxeHus. OrnpeeneHue
YKECTKOCTU TIPYKHWHBbI. OripefiesieHe pabOThl  CHJIBI
TPeHUs1 TIpM pPaBHOMEPHOM /IBIJKEHMM Tela IO
rOpU30HTa/IbHON TIoBepxHOCTH. OripesiesieHre paboThI
CWIbl  YIPYroCTM  TMpH  TIOgbEMe  rpy3a C
WCTIOMb30BaHUEM  HEMOJBWKHOTO U TOZABUKHOTO
6/10K0B

du3nueckue siB/IeHUsI B TPUPOJE: TIPUIUBLI U OTJ/IUBHI,
JBwKeHue TulaHeT CoOJIHEUHOW CHUCTeMbl, peaKTHBHOe

ABIKeHKe )KMBBIX OPTraHU3MOB

TexHuueckre  yCTpOWMCTBA: COWJOMETp, JAaTUMKHU

T10JIOKEHMHS, PACCTOAHUA U YCKOPEHUS, PAKETHI

MEXAHWYECKUE KOJIEFAHMA 11 BOJIHBI

9.1

9.2

KosnebarenbHoe aBvKeHHe. OCHOBHbIE XapaKTepUCTHUKU
KoJsiebaHMM: Iepuo/i, UacToTa, aMIUTUTYy/ia

MareMaThueCcKuit U TIPY>KUHHBIN MasITHUKHU.

[TpeBpaiijeHre YHEPTUY MPH KOjie0aTeTbHOM JIBVKEHUU

9.3

3aTyxatomye KosneOaHusi. BbIHYXIeHHBbIe KojeOaHusI.

Pe3onanc

9.4

Mexanuueckue BOHbI. CBOMCTBa MeXaHUYeCKUX BOJIH.
[TpofonbHBIe U MONepeyHble BOJHBI. [JIMHA BOJIHBI U

CKOPOCTB eé pacripocTpaHeHusi. MexaHWuecKue BOJIHbI B



TBED/IOM TeJjie, CeliCMHUUYeCKHe BOJTHBI

9.5
9.6

9.7

9.8

9.9

3ByK. ' pOMKOCTB ¥ BbICOTa 3BYKa. OTpakeHue 3ByKa

WHbpa3ByK U yabTpa3BykK

[TpakTHueckue paboThI:

OmpeziesleHde  YacTOTBI W Tlepuoja  KosiebaHui
MaTeMaTHUueCKOro MasgTHHKA.

OmnpefeneHyde 4YacTOTBl W Tepuoja  KoyieOaHWM
TPY>KUHHOT'O MasiTHUKA

Vccnemopanvie  3aBUCMMOCTH  Tiepyofia  KosebGaHui
MO/IBEIIIEHHOT0 K HWUTH Tpy3a OT [JIMHBI HUTH.
ViccnemoBanrie  3aBUCHMMOCTH  Tiepyojila  KoiebaHWi
TIPY>KMHHOTO MasiTHMKa OT Macchl rpy3a. IIpoBepka
HEe3aBUCHUMOCTHU repyuoia KoJie0aHuI rpy3a,
TMO/IBEIlIEHHOT0 K HUTU, OT MacChl Tpy3a U >KECTKOCTH
MIPY>KUHBL. MI3MepeHue ycKopeHUst CBOOOIHOTO TIa/IeHUsT
dusuueckue siBJeHUs] B MPUPO/ie: BOCTIPUSATHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHHe, CeHCMUUecKre BOJIHBI,
I[yHaMH, 3XO

TexHUuecKre yCTPOWCTBA: 3XOJIOT, HCII0/Ib30BaHHe

y/bTPa3ByKa B OBbITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ]EKTPOMaFHI/ITHOE I1oJie. BJ'IEKTPOMEIFHI/ITHBIE BOJIHBI.

104 CBoliCTBa 3/1eKTPOMarHUTHBIX BOJTH

10.2 ITTkana 3/1eKTpOMarHUTHBIX BOJIH

103 OnekTpoMarHurtHasl npupoga csera. CKOpPOCTb CBeTa.

' BonHoBble cBoNiCTBa cBeTa

[TpakTryeckue paboOThI:

10.4 V3yyeHre CBOWCTB 3/1€KTPOMAarHUTHbIX BOJH C
TIOMOIIIbI0 MOOUIBLHOTO TesiedoHa
dusnyeckue sBAEHUST B TpUpofe: Ouo/IOrMUYecKoe

10.5 JlerCTBHe BUJIMMOTO, yJIbTPa(rOI€TOBOrO v
PEHTTeHOBCKOT0 U3/Ty4ueHU!

10.6 TexHuueckue YCTPOMCTBaA: UCTI0/Ib30BaHKue

3JIGKTPOMAIHUTHBIX BOJIH /1 COTOBOM CBSI3U



11

CBETOBBIE ABJIEHUA

11.1
11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

11.11

JlyueBasi Mojiesib cBeTa. VICTOUHUMKM CBeTa
[psiMmonMHeHOe pacTpoCcTpaHeHHe CBeTa

OTpa)KEHI/Ie cBeta. IInockoe 3€pKaJio. 3aKoH OTpaXKeHu4d

CBeTa

IIpenomnenvie cBeta. 3akOH TIpeJIOMJIEHHS CBeTa.

[TostHOE BHYTpeHHee OTpa’keHHe CBeTa
JIunza. Xog yyuel B JIMH3e

Onrtuyeckass cuctema QoToarnmapaTa, MHUKPOCKOTAa U

TeJIeCKoIla

['ma3 Kak onTdueckas CUCTeMa. BJ'II/I3OPYKOCTB %1

Ad/IbBHO30PKOCTDb

Pa3noxkenue Gesoro cBeta B crieKTp. OmnbIThl HbroTOHA.

CnoxxeHue CIIeKTPa/IbHbIX [JBETOB. ,Z[I/ICHEPCI/IH CBeTa

[MpakTryeckue paboThI:

WccnemoBanvie  3aBUCMMOCTA  yI/la  OTPaKeHUs
CBETOBOTO JIy4a OT yTJa MajieHusl.

V3yueHre xapaKTepUCTHK W300pakeHUsi TpeaMeTa B
TIJIOCKOM 3epKarie.

WccnemoBanvie  3aBUCUMOCTA — yIJia  TPeJIOMJIEHUS
CBETOBOTO Jiy4a OT yTIJia MaJileHust Ha TPaHULle «BO3JYX —
CTeKJ/IO».

[TonyueHre w300pa’keHUWH C TIOMOIIBIO cobOuparoreit
JIUH3BI.

OnpegeneHrie (OKYCHOTO PacCTOSIHUSIT U ONTUYECKOU
CHWIBI COOMpATOIIIeH JIMH3BI.

OmbITHI 110 pa3oXKeHuto 6eyioro cBeTa B CIIEKTP.

OmnbITEl TI0 BOCIPUATUIO IIBETa TMPEAMETOB TIPU KX
HaOJTI0/IeHNH Yepe3 LIBeTOBbIe (PUITBTPBI

du3nueckue siBleHUs1 B npupoje: 3atMeHus: CosHLa U
JIyHBI, 1[B€Ta TeJ, ONTHYECKUEe sIBIeHUS B atMocdepe
(uBeT Heba, pedpakiiysi, pajyra, MUPax)

TexHuueckue yCTPOMCTBa: OUKH, TMepyCKoTl,

(oToanmnapar, onTuyecKkrue CBETOBO/IbI



12

KBAHTOBBIE ABJIEHUA

OmnbiTel Pesepdopja U miaHeTapHas Mojiellb aToMa.

12.1
Mopgens atoma bopa
129 McnyckaHye ¥ MOIVIOLeHUe CBeTa aToMOM. KBaHTHI.
' JIuHeliuaTble CIIEKTPbI
12.3 PasmoakTiBHOCTE. Anb(a, 6eTa- ¥ raMMa-u3/TydeHust
124 Ctpoenne aroMHoro szpa. Hyk/ioHHasgs Mozesnb
' atoMHOro sipa. M130Toribl
125 PapyoaktvBHble mipeBpailleHus. [lepuon mosypacnaza
' aTOMHBIX s17iep
126 AnepHble peakjuu. 3aKOHbI COXPaHeHHUs 3apsilOBOr0 U
' MacCOBOI'0 YHCeJI
12.7 OHeprus CBsI3U aTOMHBIX sziep. CBsi3b MacChbl ¥ SHEPTUU
128 Peakijuu crvHTe3a U feseHus sgep. VICTOUHUKU SHepPruu
' CouHIla ¥ 3BE3]
129 fAnepHas oSHepretuka. /[leliCTBHe  paJiMOaKTHMBHBIX
' V3/TyuyeHUM Ha )KUBbIe OpraHMu3Mbl
[MpakTrueckue paboTHI:
HabmrofjeHre CIUIOMIHBIX UM JIMHEMYaThlX CIEeKTPOB
12.10 V3J/Iy4YeHUs..
VccnenoBanve TPeKOB: U3MepPEHHE 3Hepruy YacTULIbI
10 TOPMO3HOMY NyTH (110 hoTorpadusim).
Vi3mepeHue paitOaKTUBHOTO (POHA
dusnueckue sSBIEeHUST B IPUPOJe: eCTeCTBEHHbIN
paJMi0aKTUBHbBIN ¢oH, KOCMUUeCKHe Jyuy,
12.11 pPaZii0OaKTUBHOE W3/Iy4eHHe MPUPOJHBIX MUHEepPasoB,
JleMICTBUe paJVO0aKTUBHBIX H3JlyueHUM Ha OpraHu3M
yesioBeKa
1212 TexHuueckue yCTPOMCTBA: CIIeKTPOCKOII,

VH/IMBUYyalbHbIN 03UMeTp, Kamepa BunbcoHa



ITPOBEPAEMBIE HA OI'D IT1O ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHNA OCHOBHOM OBFPA30BATEJ/IbHOM
ITPOI'PAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kop
MIPOBEPsIeMOro
TpeOoBaHUsA

ITpoBepsiemble TPeOOBaHUs K MPeAMETHBIM pe3y/IbTaTaM
0a30BOro ypoBHSI 0CBOEHHsI OCHOBHOM 00pa3oBaTe/IbHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[MonnMaHue posd  (QU3MKKM B  HAYYHOM  KapTUHe  MHpa;
copMUpOBaHHOCTb 06A30BBIX TIPE/ICTABIEHHI O 3aKOHOMEPHOM CBSI3U
Y T[I03HAaBaeMOCTU SIBJIEHWW TPUPOABI, O POMM SKCIeprMeHTa B
busmMke, 0 cucremooOpa3ymoileii pomd GU3WKKM B pa3sBUTHH
eCTEeCTBEHHbIX HayK, TeXHUKA M TeXHO/IOruil, 00 3Bo/IOLMU
¢bu3nuecKrx 3HaHUM M UX POJIM B LIeJIOCTHOM eCTeCTBeHHOHAy4YHOMU
KapThHe MHpa, O BKJaJle POCCUHCKMX W 3apyOe)KHBbIX YUYEHbIX-
¢U3MKOB B pa3BUTHE HayKH, 0OBSCHEHHE TPOL|eCCOB OKPY)KAIOIIero

MHPa, pa3BUTHE TEXHUKU U TeXHOJIOTUM

3HaHMs O BUJAX MaTepuu (BelLeCTBO U TMO/e), O [BWKEHUU Kak
criocobe CyIecTBOBaHUSI MaTepUH, 006 aTOMHO-MOJIEKY/IIPHOM TeOpUH
CTPOEeHMs BellecTBa, O (PU3NYECKOW CYLIHOCTH SIBJI€HWM TPUPOJbI
(MexaHWYeCKHUX, TeIUIOBbIX, 3/eKTPOMarHUTHbIX W KBAHTOBBIX);
yMeHNe pa3nuaTh SIBJIeHUs 110 OMKCAaHUI0 UX XapaKTepHbIX CBOMCTB U
Ha OCHOBe OIBbITOB, [leMOHCTPUPYIOLLMX JaHHOe (pr3ruecKoe sIBJIeHUE;
yMeHUe paclio3HaBaTh IMPOsIBJIEHUE W3YUYeHHbIX (PU3NUeCKUX SIBJIEHUU
B OKpYyXKalolleM Mupe, BblJe/sii MX CylLleCTBeHHble CBOWCTBA

(mpy3HaKM)

Bniajenve ocHOBaMM TOHSITUMHOIO arrapaTta ¥ CHMBOJIMYECKOTO
s3blKa (M3UKK U UCII0/Ib30BaHUe WX [Jis pellieHUst yueOHbIX 3ajiau;
yMeHHe XapaKTepu3oBaTh CBONCTBa Tes, (u3UuecKrde SIBJeHUS U

TNIPOLIeCChI, UCMOb3Y$ QyHJAaMeHTa/lbHble U SMIIUPHUYeCKHe 3aKOHbI

YMeHMe onuchiBaTh HN3y4YeHHbIe CBOMCTBA TeJl U (1)H3I/IIIECKI/IE sAB/1eHN,

WCTI0JTB3Y$ hr3UUecKre Be/TMUHHbI

BrageHvie ocHOBaMM MeTOZOB HAy4YHOTO TI03HaHUSI C Yy4ETOM
cobsroieHnst TIpaBU/I Oe301acHOro Tpy/a: Hab/ofZieHne (U3NUeCKUX
SBJICHUI:

yMeHHe CaMOCTOSITeJIbHO COOMpaTh 3KCIIePUMEHTA/IbHYI0 YCTaHOBKY



U3 JlaHHOTO Habopa 06opyZoBaHUs M0 UHCTPYKLMH, OIMUCHIBATh XO[
OTbITA U 3alKChIBaTh €ro pe3ybTaThl, (HOPMY/IUPOBAaTh BHIBOAbI;
TIpOBe/IeHNe TPSIMBbIX M KOCBEHHBIX M3MepeHUM (U3NuecKuX BeJTUUrH:
yMeHWe T[JIAaHUPOBATh W3MEPEeHHs, CaMOCTOSITeJIbHO —COOMpaTh
SKCMepPUMEHTalbHYI0  YCTaHOBKY IO MHCTPYKLUM, BBIUYMCIATH
3HayeHVe BeJIMYMHBbI U aHa/lM3MpOBaTh TOJyUYeHHble pe3y/bTaTbl C
yUETOM 3a/laHHOM MOTPeIIHOCTH pe3y/IbTaTOB U3MepeHMUI;
TpOBeJileHNe  HEeCJO0XKHBIX  9KCIepUMEeHTa/lbHbIX  MCC/Ie[JOBaHUA;
CaMOCTOSITE/TBHO ~ COOMpaTh JKCMEPUMEHTA/bHYI0  YCTAaHOBKY U
MPOBOJIUTb ~ WCC/Ie[0OBaHME 1O  MHCTPYKLUM,  TpeJCTaB/sATh
TOJTyYeHHbIe 3aBUCUMOCTUA (PU3NUECKUX BeJIMUMH B BHe Tab/mul U
rpadyKoB, yUHUTHIBaTh MMOTPEIITHOCTH, [ieIaTh BHIBO/BI 110 pe3y/ibTaTaM

Hncciaeq0BaHuUA

[ToHrMaHMe  XapaKTepHbIX  CBOMCTB  (pu3MueckKux  Mojeseit
(MaTepuanbHasi TOUKa, abCOFOTHO TBEPZOE Te/N0, MOJENHd CTPOEHHs
rasoB, >XMJKOCTeld W TBEPJbIX TeJ, IUlaHeTapHas MOZe/b aToMa,
HYK/IOHHasl MOJ/ile/lb aTOMHOTO siipa) U yMeHue INpPUMEHSTb UX /s

00bsicHeHUsT (PU3NUECKUX TIPOLIECCOB

YMeHre 00BSICHSTH (pU3MUYECKHe TIPOLeCChl U CBOWCTBA Tes, B TOM
yhc/ie W B KOHTEKCTe CUTyalluid MpPaKTUKO-OPHeHTHUPOBaHHOTO
XapakTepa, B UaCTHOCTH, BbISIB/JISITb IPUUMHHO-C/IE/ICTBEHHbIE CBSI3U U
CTPOUTHL OOBSICHEHHE C OTIOPOI Ha W3yueHHbIe CBOMCTBA (DM3NUECKUX

HBHEHHﬁ, CbI/IBI/IIJECKI/Ie 3dKOHBI, 3dKOHOMEPHOCTHU U MO eJ/I1

YMeHue pelath pacuéTHble 3aziaud (Ha Oase 2 — 3 ypaBHEHWH),
WCMOJIb3ysl  3aKOHbI U (opMyrnbl, CBsi3bIBarOLMe (hr3UUecKue
Be/IMUMHBI, B YaCTHOCTH, 3alWChiBaThb KpaTKOe YC/IOBHEe 3a/auM,
BBISIB/IAT HEZIOCTAIOLI[Me JlaHHBbIe, BLIOWPATh 3aKOHBI W (HOPMYJIbI,
HeoOXOoAuMbIe /Il €€ peIleHus, UCII0/Ib30BaTh CIIPABOYHBLIE JIaHHbIE,
MPOBOJUTL PACuéTbl U OLIEHWBaThb PeaTMCTUYHOCTh TOJYyYEeHHOIO
3HaueHUs (U3UUeCKON BeMUMHBI;, yMeHUe Ompe/ensaTh Pa3MepHOCTb

(u31UeCcKoil BeJTMUMHbI, [IOTyUeHHOMW MPH pelleHuH 3a/jauu

YMeHre XxapakTepu30BaTb IMPUHLMIMbBI  [eMCTBUSL TeXHUYEeCKUX
YCTPOWCTB, B TOM YHCJie OBITOBBIX MPUOOPOB, U TPOMBIIITIEHHBIX
TeXHOJIOTMUeCKUX MPOL|eCCOB M0 UX OMUCAHUIO, UCIOb3YSl 3HAHUS O

CBOMCTBaX (U3NUYECKUX SIBJIEHWA W HeoOXoguMble Qu3nyeckre




3dKOHOMEPpHOCTH

10

11

YMeHUe UCMOMb30BaTh 3HAaHUS O (U3UYECKMX SIBJIEHUSIX B
TOBCeIHEBHON JKU3HM i1 obecrieyeHrst 0e301TaCHOCTH  TIPH
obpaijeHUd C  OBITOBBIMM  TIpUOOpaMHd M TeXHUUECKUMU
YCTPOWCTBAMM, COXPAHEHUSI 3/I0POBbSI W COOJIOIGHUSI HOPM
9KOJIOTUYECKOTO TIOBeJileHHs B OKpYXKarolled cpeZie; TOHUMaHUe
HEOOXOZIMMOCTH TIPUMEHEeHHUsI JOCTWKEHUH (U3MKM W TEeXHOJIOTHH

AJId palJuOHAJIBHOT'O TTPUPOAO0IT0J/Ib30BaHUSA

OmbIT 1OMCKa, TpeoOpa3oBaHUs W TpefCcTaBiaeHus WH(oOpMayu
bu3MUecKoro Ccojiep)KaHusi C HUCI0JIb30BaHUEM UH(OPMAaIMOHHO-
KOMMYHUKATUBHBIX TeXHOJIOTUM; yMeHHe OLleHHWBaTh [J0CTOBEPHOCTh
MOJIyuUeHHOW WHQOpPMAMM HAa OCHOBE UMEIOIUXCSA 3HaHUW U
JIOTIOJTHUTENIbHBIX ~ MCTOUHUKOB;  yMeHHe  WCII0/b30BaTh  MIpU
BBITIOJTHEHUM yueOHBIX 3a/laHuii HayUHO-TIOMYJ/ISIPHYIO JIUTepaTypy
(13MUecKoro cojep)kaHusi, CIipaBOYHble MaTepuasbl, pecypchbl CeTH
VHTepHeT; BrageHue 0a30BBIMM  HaBbIKaMW IpeoOpa3oBaHuUs
vHpOpMaLlMd U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYT'YIO; yMeHHe
co3faBaTh COOCTBEHHblIE THCbMEHHblE U YCTHble COOOIIeHUsT Ha

OCHOBe I/IH(l)OpMaL[I/II/I M3 HeCKOJIbKMX NCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXAHUNS, IIPOBEPAEMBIX HA OI'D

110 ®PU3UKE
Kop IIpoBepsieMblii 3/71eMeHT CO/lep)KaHus
1 MEXAHUWYECKUE ABJIEHVA
1 Mexanuueckoe fABwkeHue. MartepuanbHas Touka. (CucremMa  OTCYéTa.
' OTHOCUTENTBHOCTD JABUKEHUS
PaBHOMepHOe ¥ HepaBHOMepHOe [BIbKeHue. CpefHsiss cKopocTb. dopmyna [s
1.2 BBIUMC/IEHUS CPeJHEH CKOPOCTH: V = S/t
PaBHOMepHOe mpsIMONMHENHHOe [BHKeHue. 3aBUCMMOCTb KOODJWHAThl Tesla OT
BpPEMEHHU B C/Iyyae paBHOMEPHOTIO NPSIMOIMHENHOTO [IBHKEHUS:
13 x(t)=x,+vt
I'paykn 3aBUCMMOCTM OT BpEMEHU [Jil TPOeKLUM CKOPOCTH, THPOEKLUH
nepeMellleHus, IyTH, KOOpPAWHATbl IIPU PABHOMEPHOM MPSIMOIMHENHOM
JBYDKEHUU
3aBUCHMOCTb KOOpJMHAThl Teja OT BpPEMEHU B (Jlyyae pPaBHOYCKOPEHHOI'O
NIPSIMOJIMHEMHOT O [IBV)KEeHUSI:
2
S =vy #i+ay = %
@opMysibl /11 TPOEKLMM TlepeMellleHrs], NPOeKLUA CKOPOCTU M IPOeKLUU
YCKOpeHUsI IPY PABHOYCKOPEHHOM IPSIMOJIMHENHOM [JJBY)KEHUH:
1.4 s.(D=uyy, t+a,- % .
U.\'U) =Upy T4, 1,
a (f)=canst,
UH: - U 1: =2a,s,
'paduku 3aBUCUMOCTM OT BpeMeHU [jisi TIPOeKLMU YCKOPeHMsl, MPOeKLUH
CKOpPOCTH, TMpOeKLUM IlepeMellleHus,, KOOpJWHATbl IPH PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBM)KEHHUH
CBobogHoe maseHre. PopMysibl, OMMCHIBAIOIIME CBOOO/HOE TIaJileHHe Tesia T10
L5 BepTUKaIU ([BI)KeHHWe Tela BHU3 WM BBePX OTHOCHUTE/IbHO [OBEPXHOCTH

3emmu). ['paduky 3aBUCMMOCTU OT BpeMeHM [iji TPOEeKLUM YCKOpeHWs,

Nnpoekngrn CKOPOCTH W KOOpAWHATBI TIIpU CBOGOAHOM najiednn TeJa II10



BepPTHUKa/IU

CKOpOCTb paBHOMEPHOTO [BW)KEHUSI Tejla I0 OKPY)KHOCTH. HampaBneHue
CKOPOCTH.

dopmyna A BBIYUCIEHUS] CKOPOCTU 4Yepe3 paiuyC OKPY)XHOCTH M TIEpUO[,

obparrieHust:
2R
L=
T

LlenTpoCcTpemMuTeibHOE — yCKOpeHHe. HarpaBrieHWe —1jeHTPOCTPEMUTETBLHOTO

1.6 yckopenusi. dopmyiia [1s1 BBIUUC/IEHUST YCKOPEeHUS:
2
a. — L
“ R
dopmyiia, CBsI3bIBarOLIast €U0/, M UaCTOTy oOpallieHus:
v = 1
T
Macca. ITnotHOCTS BeljecTBa. @opmyJia [/11 BbIUWC/IEHUS TIJIOTHOCTHU:
_m
1.7 V
1.8 Cwuia — BeKTOpHasi ¢hr3nueckasi BemmurHa. Crio)keHue CHj
1.9 fBnenvie uHepuuu. IlepBbiii 3akoH HbroToHA
Bropoti 3akoH HeroToHa:
F=m-a
1.10
CoHaripaB/1eHHOCTb BEKTOPA YCKOPEHUS Tejla U BeKTOpa CUJIbl, JeUCTBYIOLEN Ha
Tesi0
BsaumopgeiictBue Ten. Tpetuii 3akoH HeroToHa:
1.11 Fy 4 =—-Fi
TpeHue NOKOS1 ¥ TPeHUe CKO/bXeHUsl. @opMyra JJisl BBIYUC/IeHUsI MOJYJISI CHbI
1.12 TPEHUs CKOJIbKEeHUS:

Frpzp-;"-.r



1.13

1.14

1.15

1.16

1.17

1.18

Hedopmarusi Tenma. Ympyrue W Heyrpyrue Jedopmauyu. 3aKOH YIIpyrou
nedopmarinu (3akoH I'yka):

F=k-Al

BcemupHoe TAroreHue. 3akOH BCeMUPHOI'O TATOTEHUS:
my - 1M,
F=g L1 _2%
R
Cua TsbKecTH. Y cKopeHHe cBOOOZAHOTO MafieHusl.
dopmyra /151 BBIUMC/IEHHS CUJTbI TSDKeCTH BO/M3U noBepxHOCcTH 3eMan: F = mg.
[erxenure raHeT BOKpyr CosHuja. [lepBas KocMyuueckasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbc Tesia — BeKTOpHasi pusryeckasi BeJIMurHa.
=m0
Nwmrnynbc cuctemsl Tesl. U3MeHeHre umrynbca. IMIybC CUIbI
3aKOoH COXpaHeHHUsI UMITyJIbCa /1Jis1 3aMKHYTOM CUCTeMBbI Ter:
D=0+, U, =const
PeakTrBHOe JiBU)XeHUe

Mexanuueckasi pabora. @opMyra A/isi BBIYMC/IeHUsT PaOOThI CUJIBIL:

A=Fsooso

MexaHnueckasi MOLLIHOCTb:

N=24
I

Kunetnueckast u TMOTeHIWMa/IbHasA SHEePrus. (DOpMYJ'Ia AJ1s1 BBIUKMC/IeHUA

KWHEeTHUeCKOM SHEpruu:

}.HUE
By

TeopeMa 0 KUHEeTUYEeCKOU SHEepruu. (DOPMYJ'I(:I AJI1 BBIUMCJIEHUSA HOTGHL[I/I&I]'IBHOﬁ

SHEeprvu TeJjiad, IoAHATOro

HaJl 3eMJ/IEH:



E,=mgh

MexaHuueckas SHeprus:

E=E;.+E 2
1.19 o
3aKOH COXpaHeHUs: MexaHuueckou sHepruun. dopmyiia Aj1s 3aKOHa COXpaHeHuUs
MeXaHU4eCKOW SHepruy B OTCYTCTBUe cuil TpeHus: E = const.
[TpeBpalijeHre MexaHUUeCKOM SHePrUU MPU HaJIMUUU CUJTIbI TPEHUSI.
IIpocTbie MexaHU3MBI. «30/10TO€ NPaBUIO» MeXaHUKHU.
Pbruar. MomeHT cunsi: M - FL
YcnoBue paBHOBecUs pblyara:
M +M +..=0
1.20
[MoaBwKHBIN 1 HenoABKHBIN 0/10ku. KI1/T MPOCTBIX MEXaHU3MOB,
n= Aﬂme&ﬂaa
Aﬂrpaqema
[aByieHvie TBEpZOro TeJa.
dopmya [/1s1 BBIYMC/IeHUS [aBjleHys TBEPA0ro Tesa:
- F
5
191 [aBnenue rasa. ATMoccepHoe JaByieHue.
I'mapocraTyeckoe faByieHWe BHYTPU XKUAKOCTH.
dopmya [i/1s1 BBIYMC/IeHUs [aB/leHrs BHYTPU XKUJKOCTU:
P=Pgh+Dpm,
1.22 3akoH Ilackasnsi. I'vapaBanueckuii rpecc
3akoH Apxumezsa. Popmyna [ oOnpefie/ieHUs] BbITaIKUBAKOIEH CUJIB,
JleMICTBYIOLLIeH Ha TeJsl0, IOTPY>KEHHOe B )KUJKOCTb WY ras:
1.23
Fagm =P8V
Ycnosue niaBanus Tesna. [11aBaHue CyZi0B U BO3ZyXOIl/laBaHUe
194 MexaHuueckue KosiebaHusl. AMIUIMTY/Jja, TIepHOJ, W YacTOTa KoJieOaHWi.

dopmyiia, CBA3bIBAIOIIASI YACTOTY U TIepUO/] KoJlebaHuit:



1.25

MareMaTUuecKuii ¥ MPYXUHHBIM MasTHUKU. [lpeBpaiieHue SHepruM Impu

KosiebaTe/TbHOM /IBV>KEHUH

1.26

3aryxatoiue Kojebanusi. BoiHyX/1eHHbIe Kosiebanusi. Pe3oHaHC

1.27

1.28

1.29

MexaHuuecKkre BOJIHBL. HpO,E[OJIBHbIe M T1ioriepeyHble BOJIHBI. ,[[]II/IHa BOJIHBI U

CKOPOCTh PacrpOCTPAHEHUSsT BOJTHBI:

h=v-T

3Byk. 'poMKOCTb U BbICOTa 3ByKa. OTpakeHue 3BYKOBOM BOJIHBI Ha TpaHULIe
IByX cpef. IH(pPpa3ByK U yIbTPa3ByK

ITpakmuueckue pabombil

N3mepenune cpefHel TJIOTHOCTA BeLeCTBa; apXMMeJOBOM CWJIbI; >KECTKOCTU
MPY)XKUHBI; KO3 UIMeHTa TPeHUs] CKOMBKeHUsT; pabOTbl CU/bl TPEHMS], CHJIbI
YIIPYTOCTH; CpeIHel CKOPOCTH [JBW)KEHHUSI OpycKa 10 HaK/JIOHHOW TJIOCKOCTH;
yCKopeHUs1 OpycKa TIpYM [JBW)KEHHWM TI0 HAK/JIOHHOW TUIOCKOCTH; YaCTOThI U
rnepuoZia KosebaHWM MaTeMaTHUeCKOro MasiTHMKa, 4YacTOThl U Tiepuoja
KosiebaHW TIPY’KUHHOTO MasiTHUKA; MOMEHTa CHJIbI, IeMCTBYIOIEr0 Ha phIuar;
paboThl CWIBI YIPYrOCTH TIPU TIOAbEME TIpy3a C TIOMOIIbIO HEMOABUKHOTO
6/10Ka; paboThI CWILI YIIPYTOCTH TPH TIO/BEME I'Py3a C TIOMOIIBIO TIOJBHKHOTO
OJ10Ka.

VccemoBanve 3aBUCMMOCTH apXWMeZIOBOM CU/BI OT 00BEMAa TMOTPY>KEHHOU
YyacTH TeJjla U OT TVIOTHOCTH »KUJKOCTH; He3aBUCHMOCTH BBITA/JIKUBAIOILEN CHJIbI
OT MacChl Tejia; CUJIbl TPEHUS CKOJIbXKEHHUS OT CUJIbl HOPMA/IbHOTO aB/I€HUS U OT
pojia TIOBEPXHOCTH; CWU/Ibl YMPYTrOCTH, BO3HUKAIOLEH B MPYXXUHE, OT CTEleHU
nedopMallii MPY>KUHBI, YCKOpeHUs1 Opycka OT yriia HaK/OHA HarpaB/soIeH;
nepuozia (4acToThl) KosiebaHUM HUTSHOTO MasiTHMKA OT JJIMHBI HUTH; Tepuofia
KosiebaHW TIPY>)KMHHOTO MasiTHUKA OT MAacChl TPy3a U JKECTKOCTH TIPY)KUHBI,
HCCieJoBaHUe He3aBUCUMOCTH Tepuojia KoyiebaHUM HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepKa yC/I0BUsi paBHOBECHS pbluara

1.30

dusuyeckue s61eHUA 6 npupode: TIPUMepbl [BWKEHUs C pas/IMUHbIMU
CKOPOCTSIMM B JKHUBOW U HE)KUBOW MPUPOJie, eMCTBHUE CUJIbI TPEHUS B PUPOJIE U
TeXHUKe, TPWIMBbl W OT/IMBbI, [JBWKeHUe I71aHeT CoOJHEUHOW CHUCTeMBl,
peakTUBHOE [IBM)KeHHe KUBBIX OPraHM3MOB, pbluaru B Tejle YeJ0BeKa, BIUSHUe

aTMOC(epHOTO [laBIeHHsI Ha >XUBOW OpraHuW3M, IlaBaHWe pbIO, BOCIIPUSTHE



3BYKOB XXUBOTHBIMH, 3eMJIeTpsSICEHUE, celicMHYeCKHe BOJIHBI, IyHaMH, 3X0

TexHuueckue ycmpolicmea: CIAJOMETp, AATUMKU TIOJIOKEeHUsl, PacCTOSIHUSL U
YCKOpEeHUs, [WHAaMOMEeTp, TMOJIIWIIHUKA, PpaKeTbl, pbluar, TOJBWKHBIA U

HGHO,Z[BH)KHI)IFI 6J'IOKI/I, HaKJ/IOHHAasA IIJIOCKOCTb, IIPOCTble Me€XaHWM3MbI B 6I)ITy,

131 coo0mjaronrecss COCyZAbl, YCTPOMCTBO BOJOMPOBOJA, TMAPABIAYECKUM TPecc,
MaHOMeTp, OapomeTp, BbICOTOMEp, TIOPIIHEBOW HAcOC, apeoMeTp, 3XO0JIOT,
WCTI0/Ib30BaHUE y/IbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE AABJIEHUA
OCHOBHbIE  TIOJIOKEHUS]  MOJIEKY/IIPHO-KUHETUYeCKOM  TeOpUM  CTPOEHUs

2.1 BelllecTBa. MoJiesiu TBEPIOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BelljeCTBa.
Kpucrannmueckre 1 amopgHble Tesa

25 [BwkeHne yactul, BemlectBa. CBsA3b CKOPOCTM [BIDKEHHSI UacTUL] C

' TemriepaTypoil. BpoyHoBcKoe aBkeHue, Auddysus

2.3 CmaurBaHue U Kalu/IsIpHbIe SIBJIeHUS

24 TernioBoe paciiMpeHue U CKaTve

2.5 TeruioBoe paBHOBecHe

26 BHyTpennsis sHeprusi. Pabotra W Temsomepesaua Kak CriocoOObl M3MeHeHHs

' BHYTPEHHEMN 3Hepruv

2.7 Bupl Tennonepejaun: TenaonpoBOAHOCTb, KOHBEKLS, U3TyYeHNe
HarpeBanve u oxnaxzenue Ten. KosmyecTBo  TemsoThl.  YjenbHas
TeIJIOEMKOCTh:

2.8
O=am(t,—1)
3aKOoH COXpaHeHWs SHepPrud B TeIUIOBBIX Ipolieccax. YpaBHEHUE TeroBOro
OamnaHca:

29
0 +0, +..=0
Vcnapenve u KoHzeHcauus. V3MeHeHVWe BHYTpeHHeN >HepruM B IIpoLiecce

. ucrapeHuss M KOHJeHcauuM. KurneHwe JKUIKOCTH. YJe/bHas TeruioTa

' napoo6Opa3oBanust: L = Q/m

2.11 Bnaxnocts Bo3ayxa

5 1o [TnaBneHvie ¥ Kpuctaiusauus. Vi3MeHeHWe BHYTDPEHHEMl SHeprud Ipu

IJ1IaBJIEHWU U KPUCTAJIJIM3dLl1N. Y,qeanaH TeIryi0Ta IlJIaBJIeEHU !



2.13

2.14

,_0

m

BHYTpeHHHH SHeprusa CropaHuvsd TOIIMBA. YAEJ'IBHEIH TEI/I0Ta CrOpdHUA TOI/IMBA:

q=Q/m

[TpuHIMMBI paboThI TeroBbix Apuratesnei. KI1/I TerioBoro ABuraTesis

2.15

2.16

ITpakmuueckue pabombil

Vi3mepeHuve yzieNbHOW TeTIOEMKOCTH METa/UTHUeCcKOro LWIMH/IPA; KOJMUYecTBa
TEIUIOThbI, TIOJIyYEHHOTO0 BOJOM KOMHATHOM TemrepaTypbl (PUKCHMPOBAHHOM
MacCbl, B KOTOPYIO OIyI[eH HarpeThlid LWIWHAD; KOJIWYEeCTBA TEIUIOTHI,
OT/IaHHOTO HAarpeThiM LIWIMHAPOM, IOC/e OMYCKaHWs €ro B BOJY KOMHATHOM
TEMITePATypPbl; OTHOCHUTE/NBLHOW B/IXKHOCTA BO3/yXa; Y/JEe/JbHOW TEeIIOThI
TUIaB/ieHUst Jibja. VIccienoBaHWe W3MEHEHWsl TeMIepaTypbl BOJbl  TIPU
Pa3/IMUHBIX YC/IOBUSIX; SIBJIEHUs TerjiooOMeHa MpPU CMENIUBAaHWU XOJIOJHOW U
ropsiueii BOZbI; Mporiecca UCTiapeHust

@usuueckue si8MeHus 8 npupode: TIOBEPXHOCTHOE HATSPKEHWE W KaIWIIsSPHbIE
SIBJIEHUsI B TIPUPOJie, KPUCTa/Ibl B TIPUPOAe, u3nydenue CoHIlA, 3amMep3aHue

BO/I0EMOB, MOPCKHe O6pu3bl; 00pa3oBaHue POChI, TyMaHa, MHes, CHera

2.17

3.1
3.2

TexHuuecKue ycmpoticmea: Karu/uispbl, TIPUMephl UCI0/Ib30BaHUsl KPHCTAJIIOB,
JKUJKOCTHBIM TepMOMeTp, /aTUMK TemrlepaTypbl, TEPMOC, CUCTeMa OTOILJIeHUs
JIOMOB, TUTDOMETPbI, TICUXPOMETp, MapoBasi TypOWHa, ABUraTe/b BHYTPEHHEro
CropaHusi

SJIEKTPOMATHUTHBIE ABJIEHUA

DJieKTpr3alus Ted. [IBa BUJa 3/IEKTPUUECKUX 3apsiioB

BsaumogeiicTBue 3apsykeHHBIX Tesl. 3akoH KysoHa

3.3

3.4

3.5

3aKoH COXPaHEHUS JIGKTPUUECKOIr'O 3aps/d

JJieKTprueckoe Tiosie. HarmpsokEHHOCTH  3/IEKTPUYECKOro mosist.  TIpuHIuI

CYTepIIO3ULIUU 3JIEKTPUUYECKUX T10J1el (Ha KaueCTBeHHOM YPOBHe)

Hocuremu »snekTpuyeckux 3apsiioB. /[lelicTBHe 5/7eKTPUUECKOro TO/s Ha

j/ieKTpUueckue 3apsifibl. [IpOBOAHUKY U AN3/IeKTPUKU

3.6

[TocTOsIHHBIN 3/1€KTPUYECKUI TOK. [lericTBUS 3/1eKTpuueckoro Toka. Cra Toka.
HarnpspkeHnue.
I=q/t,U=Aq



SJIEKTDI/I‘-IECKOE COTIpOTHUBJIEHHE. y,E[e.TIBHOE 3JIEKTPHUYECKOE COINPOTHUBJIEHHE:

3.7 R =pl/S
3.8 3akoH OMa fy1s1 yuacTka ssekrpudeckou tenu: I = U/R
[TocnenoBarensHOE CcoejiHeHKe ITPOBOJHUKOB:
L =1, U=U+U,: R=R +R,
1 1 1 2
3.9 [TapannensHoe coefjiHeHYe TTPOBOJHUKOB PABHOI'O COTIPOTUBJ/IEHUS:
U=U;I=L+I; rR=5,
2 2 7
CwMmelliaHHbIe COeIMHEeHUs [IPOBOJHUKOB
3.10 Pabota 1 MoIIHOCTE 3neKTpudeckoro Toka. A = Ult, P = Ul
3akoH [Ixoyns — JleHua:
3.11 0= 12 ‘R-t
310 OneiT Opcrefa. MarHuTHOe mMoJie MPSMOro TPOBOJHMKA C TOKOM. JIMHWU
MarHUTHOW UHYKLIUU
313 MarnuTHOe T07le TIOCTOSIHHOTO MarHuTta. B3aumopencTBHe MOCTOSTHHBIX
MarHuTOB
3.14 [elicTBYie MAarHUTHOTO TI0JIS1 HA IPOBOJAHUK C TOKOM
3.15 OnbiTel Papagies. SABneHUe 3/1eKTPOMarHuTHOM UHAYKLMK. [IpaBunio JleHiia
IIpakmuueckue pabomnl
W3mepenne  3/1eKTPUUECKOTO  COMPOTHB/EHUS  Pe3UCTOpPa;  MOLJHOCTU
3/IEKTPAYECKOT0 TOKa; pabOThI 3/IeKTPUUYECKOT0 TOKa.
WccnepoBanue 3aBUCUMOCTU  CUJIBI  TOKA, BO3HHUKAIOIIEro B IIPOBOJHUKE
3.16 (pe3ucTophl, 1aMIIOUKa), OT HarpsDKeHWs Ha KOHL[aX MPOBO/IHUKA; 3aBUCUMOCTHU

COTIPOTHBJIEHUS OT JJIMHBI POBOJHUKA, MJIOLIAJM ero MornepeyHoro CeyeHus u
yZle/TbHOT'O COMPOTUBJIEHUSI.
[TpoBepka mpaBu/a [Jjisi 371eKTPUUYECKOT0 HaTpsKeHHUsl TPY M0C/ej0BaTe/IbHOM

coeMHeHW TIIPDOBOJHUKOB; IIpaBW/Ia [OJid CWJIbBI S3J/IEKTPUYECKOI0 TOKa IIpH



rapa’siie/lbHOM COeIMHeHNY TIPOBO/IHUKOB (Pe3UCTOPbI M JIaMITOUKA)

duzuueckue se1eHUA 8 npupoae: JJIEKTpHUYECKHE 4ABJIEHUA B aTMoccbepe,

3.17 3/IeKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE TI0Jie 3eMJ/i, JIpeid MoJ0CoB,
POJIb MarHUTHOTO TI0JISA [/ )KU3HU Ha 3eMJie, MOJISIpHOe CUsIHHe
TexHuueckue ycmpoticmeda: 3JIeKTPOCKOII, amIlepMeTp, BOJIbTMETP, pPeocTar,
CUETUMK  2JIEKTPUUECKOW  SHEPrHM,  3JIeKTPOOCBETHUTe/bHbIe  TIPUOOPHI,
3.18 HarpeBaTeJbHble 3JIeKTPOTPUOOPEI (mpumepsr), 3J1eKTpUUeCcKue
rpeJOXpaHUTeM, 3/eKTPOMarHuT, 3/IeKTPOJBUraTe/lb TOCTOSTHHOTO —TOKa,
reHepaTop MOCTOSHHOI'O TOKa
3.19 OJIeKTPOMarHUTHbIe BOJTHBI. [1IKana 3/1eKTpOMarHuTHBIX BOJTH
3.20 JlyueBast Mmozienb cBeta. IIpsMonuHeliHOe pacripocTpaHeHre CBeTa
3.21 3aKkoH oTpakeHus cBeta. I170ckoe 3epkano
3.22 IIpenomiieHue cBeTa. 3aKOH MpeJIOM/IEHUS CBeTa
3.23 Jucnepcus ceseta
3.4 JIunza. Xop nyuei B nvH3e. DoKycHOe paccTossHUe vH3bL. OnrTyUyeckass cuia
. JvH3bl: D = 1/F
3.25 ['na3 Kak orntuueckasi cucrema. OnTuueckue nprubopbl
IIpakmuueckue pabomnl
V3MepeHure OINTHUYECKOW CH/bI CcoOWparolriei JUH3bI;, (OKYCHOTO PaCCTOSTHHS
cobuparoiedi MH3bBI (IO CBOWMCTBY paBeHCTBA pa3MepoB TipeaMeTa U
n300pakeHus], KOT/la MpeIMeT PAcCIoioKeH B JBOMHOM (hDOKYycCe), MOKasaTesis
3.26 TIpesIOMJ/IeHUs CTeKJIa.
VccnepnoBanue cBoMCTBa M300pakeHuUsl, TIOJYYeHHOTO C TIOMOILbI0 coOuparoIei
JVH3bl; W3MeHeHUs: (OKYCHOrO pacCTOSIHUS [JIByX CJIOKEHHBIX —JIMHS3;
3aBUCUMOCTH yIJla MIPe/IOMJIEHUs] CBETOBOTO Jiyua OT yrJa INajieHWs Ha TpaHULie
«BO34yX — CTEKJ/I0»
397 dusuueckue seneHus 6 npupode: 3atmeHuss ConHua u JIyHbI, 1iBeTa TeJ,
' orTHUeCKue siBjieHusi B atMocdepe (LBeT Heba, pedpakiiysi, pasyra, MUPax)
308 TexHuueckue ycmpolicmea: OYKH, TIepUCKOI, (oToamnmapaT, ONTUUeCKHe
' CBETOBO/bI
4 KBAHTOBBIE ABJIEHUA
il PagnoakTrBHOCTh. Anb(da-, 6eTa-, raMmma-u3nyueHus. Peakiuu anbda-u Geta-
' pacraza
4.2 OnbiThl Pe3epdopga ro paccesinuio anbga-uactul]. [11aHeTapHasi MoZiesib aToMa



4.3

CocraB aTomMHoro sifipa. 130TorB!

4.4
4.5

4.6

4.7

[Mepriof monypacrazia aTOMHbIX si7iep
SlnepHble peakly. 3aKOHbI COXPaHeHUsI 3apsZI0BOT0 U MaCCOBOT'O YKCe

Qdusuueckue seaeHUss 6 npupode: eCTeCTBEHHBbIM paJu0aKTHUBHbIA (HOH,
KOCMWUYEeCKHe JIyYd, pPaJUOaKTUBHOE W3ydeHHe TIPUPOJHBIX MHHEPAJIOB,

I,E[(-Z‘I‘/JICTBI/IE PagHOaKTUBHBIX I/IBJIy‘—IEHI/Iﬁ Ha OpraHuv3M 4eJIOBEKd

TexHuueckue ycmpolicmed: CHeKTPOCKOI, UHAUBU/YaIbHbIN 103UMeTp, Kamepa

BusnbcoHa, siiepHasi SHepreTvka
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IODUPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
MHTEPHET

. ’KuBas ¢usuka: obyuaroras nmporpamma. http://www.int-edu.ru/soft/fiz.html

. Ypoku ¢hU3MKHU C UCTo/ib30BaHueM MHTepHeTa. http://www.phizinter.chat.ru/

. ®usuka.ru. http://www.fizika.ru/

. ®u3MKa: KoJuleKLus ombITOB. http://experiment.edu.ru/

. ®u3MKa: 3/1eKTpOHHast KoJeKLusi onbIToB. http://www.school.edu.ru/projects/physicexp
. Karanor ccbuiok Ha pecypchl o pusuke http://www.ivanovo.ac.ru/phys

. BecriiatHbie obyuatorue mporpammei 1o ¢usrke http://www.history.ru/freeph.htm
. JTabopaTopHbIe paboThl 1o (u3uKe. BupTyasnbHbie 1abopaTopHbIe paboTHI.
http://phdep.ifmo.ru

9. AHMMalus pU3NUeCKUX MpoIieccoB 00bsicHeHusMU. http://physics.nad.ru

10. dusnyeckas sHUMKIoNeAus http://www.elmagn.chalmers.se/%7eigor
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