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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o ¢ur3uMKe Ha YpPOBHE OCHOBHOTO 06iero o6pa3soBaHus
COCTaB/IeHA Ha OCHOBE TOJIOXKEeHWH W TpeOOBaHUM K pe3y/ibTaTaM OCBOEHHUS Ha
6a30BOM ypOBHe OCHOBHOH 00pa3oBaTe/bHOM MPOrpaMMbl, NPe/CTaB/IeHHbIX B
®T'OC 000, a Takke ¢ yuérom deaepaibHOi paboueil TPOrpaMMeI
Bocrutanus U Koutenuu npenojasanust yuebHoro rpemera «Dusukar.

Copep>kaHye miporpaMMbl 10 (pU3MKe HarpaB/ieHO Ha (OpPMHpOBaHHe
eCTeCTBeHHOHayYHOW IPaMOTHOCTH 00y4YarOLUMXCsl U OpraHu3aldio W3yuyeHUs
Gu3uKu Ha JeaTeIbHOCTHOM OCHOBe. B mporpamme no (u3uke yUMTLIBAIOTCS
BO3MO)KHOCTH yuyeOHOro mpegmeta B peanu3auuu tpeboBanuii ®I'OC 000
MIAHUPYEMBIM JIMUHOCTHBIM M MeTaripeJMeTHbIM pe3yibTaTaM ofyueHus, a
TaK)Ke MEXXIIPeJMETHbIe CBSIi3U eCTeCTBEHHOHAYUHbIX yueOHbIX TMpeJMeTOB Ha
YPOBHE OCHOBHOrO 00111ero 06pa3oBaHusl.

[Tporpamma 1o (u3MKe yCTaHAB/IMBAET pacripefeneHde yueOGHOro
Marepuasia 1o rojgam oOyueHust (1o Kjaccam), Ipejjiaraer IPUMEpPHYIO
NOC/1e/I0BaTe/IbHOCTh  U3YUYEeHHsI TeM, OCHOBAHHYH) Ha JIOTWKe Ppa3BUTHS
NpeJMEeTHOr0 CO/iePXKaHus U Y4éTe BO3pacTHbIX 0COOEHHOCTel 00yUaroLUXCsl.

[Tporpamma mno ¢usuke pa3paboraHa C Lebi0 OKa3aHUs MeTOAUYeCKOit
[OMOLLY YUUTEJIH0 B CO3/aHUU paboue porpamMmsl 1o yueOHOMY 1peJMeTy.

dusnka sABAsSETCH CUCTeMOOOpasyolUM [/  eCTeCTBeHHOHAyYHbIX
yuebHbIX TMpefMeTOB, TMOCKOAbKY (DU3WYecKre 3aKOHbI JIe)KaT B OCHOBE
MPOLIECCOB W SIBJICHUM, M3ydaeMbIX XuMHeH, Ouosoruei, acTpoHOMHed u
(u3nueckor reorpaueil, BHOCUT BK/aJ B €CT@CTBEHHOHAYyUHYH) KapTUHY
MUpa, TpefocTapjisieT Haubosiee siCHble 00pa3sijbl MPUMEHEHUs] HAyYHOro
MeTo/ia [103HaHKS, TO eCThb Criocoba MoJyYeHust JOCTOBEPHbIX 3HAHWUM 0 MuUpe.

O/iHa M3 rnaBHBIX 3a7iau (PU3nueckoro obpasoBaHus B CTPYKType 001iero
oOpa3oBaHusl COCTOUT B (POPMUDOBAHUK €CTEeCTBEHHOHAaYUYHOW IPaMOTHOCTH U
MHTepeca K HayKe y 00yuaroLuxcsl.

N3yuenve ¢u3uku ©Ha 0a30BOM ypOBHe TIpejrosiaraeT OBJaJeHue
C/ieyIOIIMMI KOMITeTeHTHOCTSIMH, XapaKTepr3yHOIIMMU eCTeCTBeHHOHayuHY10
IPaMOTHOCTb:

e HAyYHO OOBSCHSTE SIBJICHUS,

e OLIEHMBATh U MOHUMaTh 0COOEHHOCTH HAYUHOTO UCC/IeJOBaHMS;

e VHTepNpeTUpPOBaTh  JaHHble W  UCIO/b30BaTbh  HayuHble
[l0Ka3aTe/ibCTBA /IIsl TI0JIyUeHUsI BIBO/IOB.

Llenmn wu3yueHust U3MKM Ha YpOBHE OCHOBHOro o0Owjero obpa3oBaHus
oripejiesieHbl B KoHLenuuu rnperozaBanys yuebHoro npeamera «®usuka» B
oOpasoBaTenbHbIX OpraHu3auusax Pocculickoii Pezepauuu, peanu3yroLKx
OCHOBHBIe 001je00pa3oBarenbHbIe TIPOTPAaMMbl, YTBEP)KJEHHONW pelleHHueM
Konnernn MunucrepcrBa npocseiienuss Poccurickon ®Pegeparuu (IpOTOKOM
ot 3 nekabpst 2019 r. Ne TTK4BH).

Ilemn n3yyenus: pusnku:

e npuobpereHue uHTepeca WU CTpeMyieHUsI 00yUarOLMXCS K HayuHOMY
U3YUEHUIO TPUPO/Ibl, PA3BUTHUE UX UHTE/IEKTYa/IbHbIX U TBOPUECKUX
Cr1IocobHOCTeH;

e DasBUTHE [IpeJCTaB/eHWH O HAyYyHOM MeTo/e [I03HaHUSl U
(hOpMHpOBaHME KCC/Ie/|0BATE/ILCKOI0 OTHOIIEHUS] K OKPY)KarolLuM
SIB/IEHUSIM;

« (hopmMupoBaHWe HayuyHOTO MMPOBO33DEHUsI KakK pe3y/bTaTa W3ydeHus
OCHOB CTPOeHUSA MaTepuy ¥ (PyHZAMEHTA/IbHBIX 3aKOHOB (DU3KKH;



+ (opmMupoBaHUe MNpe/CTaBaeHuil 0 posi DU3KMKK JJis1 Pa3BUTHS JIDYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BWUTHE TIPeJCTaBI€HWHA O BO3MOXKHBIX cdepax Oyayiien
1IPO()eCCUOHAILHON [1eATeIbHOCTH, CBSA3aHHOU C (DU3MKOH, NOAr0TOBKA
K JlalbHeHIneMy 00yueHH 0 B 3TOM HampaB/IeHHH.

IocTikeHre 3TUX 1ie/ieit TporpamMMbl N0 (U3MKe Ha YPOBHE OCHOBHOTO

obuero obpaszosanust 06ecrieurBaeTCs peleHueM CaeyoLux 3afay:

o nipuobOpeTeHWe 3HaHWM O [JUCKPETHOM CTPOEHWM BelecTBa, O
MeXaHWYeCKUX, TeIUIOBbIX, S/IeKTPUUECKUX, MArHUTHLIX U KBAHTOBBIX
SIB/IEHUSIX;

¢ mnpuobpeTeHre YMeHHI OMUCHIBATh U OOBACHATH (PM3UUECKHe SIBIEHUS
C UCTIOMb30BaHMEM TIOJTyUeHHbIX 3HaHWM;

e OCBOEHME METOJIOB pelleHUss TPOCTEHIINX pacubTHbIX 3a74au C
HCITO0/IL30BaHHEM (u3nUeCcKux MOJIeJIeH, TBOPYECKUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BuThe yMeHuW HaOMO4aTh TPUPO/HbIE SIBJIEHUS U BBIMNOJIHAT
OTIBIThI, JJADOPATOPHBIE PAOOTHI U IKCTIEPUMEHTA/TbHBIE UCC/IeJOBAHUS C
UCIO0/Ib30BaHKUEM U3MEepPUTeJIbHBIX PUOOpOB;

e OCBOeHHMe npuémoB paboThl C€ HHMOpMaLMer  (PU3NUECKOro
cojiep>KaHusi, BK/IOuUasi MH(OPMALMIO O COBPEMEHHbIX [J0CTHXXeHHSX
Gu3MKY, aHaM3 U KPUTHUECKOe OlLleHHBaHKue nHpopMaLuy;

e 3HAaKOMCTBO €O cdepamMu  TpodecCHOHANTBHOW  /IeATeNbHOCTH,
CBA3AHHBIMU C  (DM3MKOM, M  COBPEMEHHBIMM TEeXHOJIOTUSMH,
OCHOBaHHBIMH Ha AOCTIWKEHUAX (PU3UULCKON HAYKHU.

Ha usyuenue ¢u3uku (6a30Bblil ypOBEHb) HA YPOBHE OCHOBHOIO 00LLErO0
obpasoBanust oTBOAUTCS 238 uacos: B 7 K1acce — 68 uacos (2 uaca B HeJIeN0), B
8 knacce — 68 uacos (2 yaca B Hezenw), B 9 knacce — 102 vaca (3 vaca B
HEJIeNH0).

[Tpeaaraemsiii B nporpamme 1o (u3snke rnepedyerb 1ab0paTopHbIX paboT
M ONBITOB HOCUT pEKOMeH[aTelbHbIi XapakTep, YUWTe/lb JeaeT BbIOOD
npoBe/ieHust 1abopaTopHbIX paboT W OMBITOB C YUBTOM WHAWBUAYATbHBIX
ocobenHocTeil  0OyuarOmuxcs, CMHUCKAa JKCIIEDUMEHTANBHBIX  3a/aHUH,
Tpe/jlaraeMblX B paMKax OCHOBHOIO IOCYZJapCTBEHHOI'0 9K3aMeHa 1o (U3HKe.



COJEP>KAHME OBYYUYEHMSA
7 KITACC

Pa3pen 1. ®u3uKa U eé PoJ/ib B I03HAHUU 0KPYKAKIEro Mupa.

@du3uka — HaykKa O Ipupoge. fBneHus: npuposbl. Dusuueckue sBICHUS:
MexaHUueCcKue, Ter/IoBble, 3/IeKTpUUeckue, MarHUTHbIe, CBeTOBbLIE, 3BYKOBBIE.

®dusnyeckve BenunHbl. Vi3mepeHue GU3MuecKUx BeIMUMH. PU3MYECKHe
npubopsl. [TorpeHocTs U3MepeHri. MexxyHapoiHas CucTeMa eiuHUL.

Kak ¢u3vka U /Jpyrue ecTeCTBeHHble HAyKW U3yuyarOT [PUPOAY.
EcTecTBeHHOHAyuUHbI METOJ M03HaHusA: Hab/oJeHre, MOCTaHOBKA HAy4HOTrO
BOMPOCa, BBIABWKEHWE TUIOTe3, 9KCMEepUMEeHT T10 TPOBEepKe THUIIOTe3,
obbscHeHune HabmozaeMoro siBneHus. OnucaHve (QU3NUECKUX SIBJEHUM C
TOMOLIBI0 MO/IEJIEH.

Jlemoncmpayuu.

1. MexaHuuecKue, TeIUIOBble, 3/IeKTPUUECKUe, MarHUTHble, CBETOBbIE

SIBJICHUSL.
2. ®usnueckue NpyubOPLI K MpoLieaypa NPsMbIX U3MepPeHUH aHanoroBbiM
1 LU(POBLIM ITPHOOPOM.
JlabopamopHble padbombi U ONnbiMbl.
OnpepienieHue LieHbl AiefieHns IIKaJIbl U3MepuTe/ibHOro npubopa.
M 3mepeHne pacCTOSTHUN.
M3mepeHne 00béMa XKUAKOCTH U TBEPAOTO Tea.
OmipezienieHre pasMepoB MaJibIX TeJl.
V3mepeHue Temrieparypbl MpU MOMOLIU XXUAKOCTHOIO TepMOMeTpa U
[aTuuKa TemrepaTyphbl.
[IpoBezsieHre UCC/Iej0BaHMSI 110 TIPOBEPKe THUIIOTe3bl: [ja/IbHOCTh MOJIETa
lIapvKa, MYyLeHHOr0 TOPHU30HTa/bHO, TeM Oosbllie, yeM OoJbLIe
BBICOTA Iy CKa.
Pa3pen 2. IleppoHaya/sibHbIEe CBeieHUA 0 CTPOEHHUM BeliecTBa.
CrtpoeHue BelljeCcTBa: aTOMbl M MOJMEKY/bl, WX pa3Mepbl. OIBITHI,
IOKa3bIBaloIlne UCKPETHOe CTPOEHHE BeleCTBa.
OBwxeHne yactul BemlectBa. CBsi3b CKOPOCTU [BWKEHMSI UaCTUL] C
TeMIlepaTypoi. bpoyHoBckoe aBvKenue, pugdysus. B3anMogeincTBue yacTur
BeLLeCTBa: MPUTSDKEHUE U OTTa/IKUBaHUE.
ArperaTHble COCTOSIHMSI BeIl|eCTBA: CTPOEHWE Ta30B, >XU/IKOCTeH U
TBEP/bIX (KPUCTA/UIMYECKUX) Te/l. B3auMOoCBsi3b MeX/y CBOMCTBAMH BELLECTB B
pasHbIX arperatHbIX COCTOSIHMAX W MX aTOMHOMOJIEKYJISIPHBIM CTDOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSSHUM BO/IbI.
Jemoncmpayuu.
1. HabmrozeHne 6POYHOBCKOTO IBWKEHHSI.
2. Habmopenue guddys3uu.
3. Habmopenue  siBjieHWH, OOBSCHSAIOUUMXCS  TNPUTSDKEHUEM — WM
OTTA/IKMBAHWEM UaCTHL] BellleCTBa.

JlaGopamopHbte pabomb! U ONbLMbL.

1. OueHka /judamMeTpa aromMa MeTO[OM DpsJOB (C HCI0/b30BaHUEM
(oTorpacduii).

2. OnbIThI 10 HAO/MIOJEHHIO TeTVIOBOI0 PaCLUMPeHKs ra30B.

3. OnbITbl 10 0OHAPY)XEHUIO JeUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSHKEHMUSI.

Pa3pnen 3. /IBW)keHue U B3aUMO/JeiCTBHE TeJl.
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MexaHuueckoe jBwkeHHe. PaBHOMepHOe U HepaBHOMEPHOEe /IBU)KeHUe.
Ckopocts. CpejiHsisi CKOPOCTb NPU HEPABHOMEPHOM /IBWKeHUHW. Pacuér nytu u
BPeMeHHU [IBHKeHHUS.

fiBnenue uHepuYd. 3aKOH WHEPLMM. B3auMoAencTBue Tesl Kak MpUUrHa
M3MEHEeHUs1 CKODOCTH [BIJKeHUsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJla.
ITnoTHOCTE BemjecTBa. CBsI3b IJIOTHOCTH C KOJIMUECTBOM MOJIEKY/I B eIUHULIE
oObEMa BellecTsa.

Cuna KaK xapakTepucTHKa B3auMo/eicTeust Tes. Cuia yrpyroctTy v 3aKoH
I'yka. 3aMepenue Cubl C TIOMOLLBIO iIMHaMOMeTpa. ABeHue TAroTeHus U Cuiia
Tsokectd. Cuna TsDKeCTH Ha Jpyrux ruiaHetax. Bec Ttena. HeBecomocTs.
Cno)keHue CW/, HarpaB/e€HHBIX MO OJHOW MpPsSMOWU. PaBHOAENCTBYyIOLIas CHUIL.
Cwuna TpeHus. TpeHue CKOJIbBXeHUS U TPeHWe T0KOs. TpeHue B NpUpoje u
TeXHUKE.

,ZIeMOHcmpaquu.

HabsmoieH1e MeXaHUueCKOro JABHKeHHUsl TeJIa.

M3mepeHure CKOPOCTH MPSIMOJIMHENHOT0 [IBU)KEHUSI.

3. HabnrojieHue siB/ieHUs UHEePLIUU.

4. HabnrogeHue U3sMeHeHUs! CKOPOCTH TIPH B3aUMO/JeCTBUU TeJl.
5

6
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CpaBHeHHe Macc 10 B3aUMO/eHCTBHIO Tel.
. C/o)xeHue Cu/1, HarpaBJ/eHHBIX 110 OJHOM MPSIMOM.

Jla6opamopHbie pabomb! u ONbIMbL.

1. OnpeneneHve CKOPOCTA PaBHOMEPHOrO [IBWkKeHWA (11apuka B
JKUZKOCTH, MOJE/N 3/1IEKTPUUeCKOT0 aBTOMOOW/IS U TaK Janee).

2. OmnpepnenexHue cpefiHel CKOPOCTH CKOJbXKeHUst GPyCKa WM IIapuKa To
HAaKJ/IOHHOM TJIOCKOCTH.

3. OnpenenexHue rIOTHOCTY TBEPIOrO TeJa.

4. OmbITbI, 1EMOHCTPUPYHOLLME 3aBUCMMOCTh pacTshkeHus (Aedopmalyn)
MPY>KUHBI OT NPUI0KEHHON CHUJIBL.

5. OnbITbI, J€MOHCTPUPYIOLL{E 3aBUCUMOCTb CUJIbI TPEHHsI CKOJIbXKEHMS
OT Beca TeJla M XapakTepa CONMpPUKACAIOLIMXCsl MOBEPXHOCTEH.

Pa3pen 4. [laBneHue TBEP/ABIX TeJl, XKUJKOCTEeH U ra3os.

Hasnenne. CriocoObl yMeHbIIIEHWS U YBeNWUYeHUs AaBjieHus. [laBieHuve
rasa. 3aBUCUMOCThL /aBleHHMs rasa OT 00béma, Temmneparypel. [lepesaua
JaBleHUsl TBEPABIMM TenaMM, JKUAKOCTSMM M rasaMu. 3akoH [lackans.
[THeBMaTHueCKyWe MallUHbI. 3aBUCUMOCTb JIaBJIEHUS! XUJKOCTU OT IJIyOUHBL
I'mapocrarnueckuii mapagokc. Coobuiatouguecss cocypapl. 'mapasanueckiie
MeXaHH3MBbl.

ATtmocdepa 3emiu 1 atmochepHoe AapsieHue. [IpUUMHBL CYLLeCTBOBAHUS
BO3AyLIHON 00010uku 3emau. OnbiT Toppuuennn. M3mepeHue atMocdepHOro
JlaBfieHus. 3aBUCUMOCTE aTMOC(EpPHOTO [aBJeHHsT OT BBICOTHI HaJ, YPOBHEM
Mopsi. [Tpubops 71 u3meperusi aTMOCHEPHOTO /IaB/IeHHS.

HeulcTBUe >KUIKOCTM W rasa Ha MNOrPYyXEHHOe B HHUX  TeJo.
BeirankuBarnjass (apxuMmenoBa) cuia. 3akoH Apxumena. [lnaBaHue Teul.
Bosgyxoriasanue.

emoncmpayuu.

1. 3aBHCHMMOCTH J|aBJIEHUs ra3a OT TeMIepaTyphbl.

2. Ilepepayva jaBaeHHs KUAKOCTBIO U Fa30M.

3. Coo0uiaromuecst CoOCyzpbl.

4. T'mppaBavueckuii mpecc.

5. TIposiBneHue AercTBUAsi aTMOC(HEPHOTO [1aB/IeHHUS.



6. 3aBUCUMOCTH BBITAJIKUBAIOLLEH CU/IbI OT 00BEMA MOrpy>KEHHOM uacTu
TeJa U MI0THOCTU XKUKOCTH.

PaBeHCTBO BbITANKMBAIOIIIEH CU/TbI BECY BBITECHEHHOW KU/ JKOCTH.
YcnoBue 1iaBaHUA Te: [JIaBAHWE WIM IIOTPY)KCHHE Tel B
3aBUCUMOCTU OT COOTHOIIIeHHSI TJIOTHOCTEH Te/ia U YKUAKOCTH.

JlabopamopHbie pabombl U ONbIMbL.

1. MccnenoBaHue 3aBUCMMOCTM Beca Tefda B Boje OT 00béma
MOrpy>KEHHOM B >KUKOCTb YaCTH TeJia.

2. OnpezieneHyde BbITA/IKUBAIOLIEH CHUJIbL, JEACTBYIOLIEH Ha TeJlo,
TMOTPY’KEHHOE B KU/KOCTb.

3. IlpoBepka He3aBUCHMOCTH BbITA/IKMBAIOIIENH CHUJIbI, JeHCTBYIOLeNd Ha
TEJI0 B )KU/JKOCTH, OT MacChl Tena.

4. OmpITbl, AEMOHCTPUDPYIOIHE 3aBUCHUMOCTb BBITA/IKMBAIOMIEH CUJIbI,
JEUCTBYIOIIEH Ha TEM0 B J>KUAKOCTH, OT 00BEMa NOTrpyKEHHOU B
JKUJKOCTb YaCTH TeJla U OT IUIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYUDOBaHUE JIOJKU U
orpejiesieHue eé rpy30nobEMHOCTH.

Pa3gen 5. PaboTa u MOIHOCTb. JHEpPrus.

Mexanuueckas paborta. MOIIHOCTb.

[IpocTble MexaHW3Mbl: pbiuar, 010K, HaK/JOHHAas M10CKOCTb. [IpaBusio
paBHOBecusi pbiuara. [IpuMeHeHue mipaBuWna paBHOBecHs pblyara K OJ0Ky.
«3onotoe mpaBuno» MexaHuku. KIII mpocteix MexanusmoB. [IpocTteie
MeXaHK3Mbl B OBITY U TeXHUKe.

Mexanuueckas 5SHeprus. KuHernueckass M II0TeHLHANbHAs SHEPIHd.
[TpeBpauienye OAHOrO BUJA MEXaHUUECKOW SHeEPruuM B [JpPYyro. 3akoH
COXPaHEeHUS FJHePrUU B MeXaHUKe.

Jlemoncmpayuu.

1. TIpumepsbl MPOCTBIX MEXaHU3MOB.

JlabopamopHble padbombi U ONbMbL.

1. Omnpegenenre paboTel CUAbI TPEHUsI MPU PABHOMEDPHOM [IBHXKEHWM

TeJia Mo TOPU30HTAILHOM TTOBEPXHOCTH.

2. WccnepoBaHue yCIOBUE paBHOBECHS pbluara.

3. W3mepenue KII/] HaK/1I0HHOM IIJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAHEHUs MEeXaHUUeCKOU SHEPruu.
8 KITACC
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Pa3pen 6. TenioBbie AB/IeHUS.

OCHOBHbBIE TOJIOKEHUsI MOJIEKY/IIPHO-KHHEeTHYeCKOH TeOpHUH CTPOEHHs
BelllecTBa. Macca U pasMepsl aTOMOB M MoJieKyJ/l. OIbIThl, [MOATBEPXKAAoLIue
OCHOBHBIE TI0JIOKeHHS MOJIEKYISIPHOKMHETUUECKOW TeOPHH.

Mopeni TBEPAOro, JKHAKOTO M Ta3000pa3sHOr0 COCTOSTHWM BeIeCTBa.
Kpucranmueckue 1 amopdHbie Tesia. OObsicHeHHe CBOMCTB rasoB, KUIKOCTeH
U TBEPABIX Te/l HAa OCHOBE TMOJIOXKEHWUH MOJIEKYJIAPHO-KUHETUUYeCKOW TEeOpHHU.
CmauvBaHve U KaruusipHble siBjieHus. TeryioBoe paciliipeHue U CxaTue.

Temnepatypa. CBsi3b TemriepaTypbl CO CKOPOCTbI) TEIVIOBOTO ABUKEHUS
yactul. BHyTpeHHssi 3Heprus. CrnocoObl M3MeHeHWs BHYTDEHHeH SHepruu:
Teruiorepejaua M coBepiueHue  paboThl.  Buzbl  Terjornepejauu:
TerJIONpPOBOJAHOCTb, KOHBEKLIUA, U3/lyueHue.

KonuuecTBo TenIoThl. Y ie/ibHasi TETJIOEMKOCTD BeliecTBa. TeryioobMeH u
TETUIOBOe paBHOBecHe. YpaBHeHHWe TerioBoro OamaHca. [InaBnenune wu
OTBEpJEBaHWE KPUCTA/UIMUECKUX BEIEeCTB. YAe/lbHasA TerioTa I1/IaB/IeHU.



[Tapoobpa3oBaHne U KoHAeHcauus. Vcrapenue. Kunenue. Y enbHasi Terjora
rapoobpa3oBaHusd. 3aBMCMMOCTb TeMIlepaTypbl KWIIEHHSI OT aTMoc(epHOro
JlaBIeHUSI.

B1a)xHOCTB BO3yXa.

OHeprus TOIIUBA. Y [ie/IbHAs TeIUI0Ta CrOPaHMUs.

[TpuHIUIel paboTel TeryioBbix Apurareneii KII/I TeryioBoro ABUraTeis.
TerioBble ABAraTe/N U 3all[UTa OKPY)KArOL[el cpe/ibl.

3aKOH COXpaHeHHus U TpeBpallieHusi SHEPTUH B TEMJIOBbIX MpoLieccax.

demoncmpayuu.

HabmoeHre 6POYHOBCKOI0 JBUXKEHUSI.

Habmogenue guddysum.

HabroeHne siBieHNN CMauMBaHUs ¥ KaMAUTSPHBIX SIBJEHUM.
HabmroieHuie TerioBOro paciiMpeHus TeJl.

V3MeHeHre JaBeHUs Tra3a Mpy W3MeHeHHH 00béMa W HarpeBaHu! UM
OXJIKIEHUH.

[TpaBu/ia u3MepeHusi TemMIiepaTyphbi.

Bwubl Tenuionepeaumn.

OxnakaeHue rpy coBepilieHuH paboThl.

HarpeBaHue rpu coBepiueHiH paboTbl BHELTHUMH CH/IAMH.

10. CpaBHeHHe TeIIOEMKOCTel pa3/IMuHbIX BelLeCTB.

11. HabnrojeHre KureHus.

12. HabroieHre TIOCTOSTHCTBA TeMITepaTyphbl MPH MUIaB/IeHUN.

13. Mogenu TerioBbIX [JBUTATE/ICH.

JlabopamopHbie pabombl u ONbIMbL.

1. OnbIThl 110 0OHAPY)KEHUIO AEUCTBUS CUJT MOJIEKY/ISIPHOTO MPUTSDKEHUSI.
2. OnbIThl 110 BbIPAL{MBAHUI) KPUCTAJI/IOB [IOBAPEHHOM COJIM UM Ccaxapa.
3. OnbIThl 110 HAOMHOAEHUIO TEM/IOBOTrO PaclIMpeHMs ra3oB, KUJKOCTel U
TBEpbIX TeJl.

Onpezienenue AaBjeHus Bo3ayxa B Da/loHe LUNpPULIA.

OnbITh, AEMOHCTPUPYIOLL{ME 3aBMCUMMOCTb JdB/IeHUS BO3JyXa OT ero
06béMa 1 HarpeBaHus WA OXJIaXK/JeHHSI.

6. [IpoBepka THIIOTe3bl JIMHEWHOW 3aBHCHUMOCTH [JIMHBI CTOJOWKa

JKUAKOCTH B TEPMOMETPUYECKOM TPyOKe OT TeMmepaTyphbl.
7. Habmogenue wW3MeHEHWs BHYTPEHHeH SHEPrMM Telda B pe3y/bTaTe
Terionepejauy ¥ paboThbl BHEIIIHUX CHUJL.

8. WccnenoBaHue siBJIeHUS TEMJIOOOMEHA MPU CMeLIVWBAaHUU XOJIOJHOU U

ropsiuer BOJpl.

9. OnpegeneHve KOIMYECTBA TeIJIOThbI, TOJYYEeHHOr0 BOAOW TIpH

Ter1000MeHe C HarpeThiM MeTa/l/IMUeCKUM LIMIUH/POM.

10. OmipefienieHre y/iebHOM TEIJIOEMKOCTH BEILleCTBa.

11. iccneoBanue ripoiiecca ucrapeHusi.

12. OnipezienieHle OTHOCUTEILHOM B/I&XKHOCTH BO3/yXa.

13. OnpenenieHye yAenbHOMN TEIIOTHI TI/IaB/IeHUS JIbJIA.

Pazpen 7. DieKTpuueckyue 1 MarHUTHbIE SIBJICHUS.

JnekTpu3alus Te. [IBa poja 3/eKTpUUecKux 3apsijoB. B3aumojelicTBue
3apsDKeHHbIX Tesl. 3akoH KysoHa (3aBUCMMOCTb CHJIbI  B3aMMO/IEHCTBHSA
3apsUKEeHHBIX T/l OT BeJIMUMHBI 3apsA/0B U PaCCTOSHUA MEXY TeJlaMHu).

JJieKTpuueckoe roJsie. HanpsokéHHOCTb 3/1eKTpUUeckoro rnojst. IIpuHLun
CyINepro3uLiMy 3/IeKTPUUECKUX Mojiel (Ha KaueCTBeHHOM YPOBHE).
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Hocutenu 3neKTpuuecKux 3apsiloB. JJleMeHTapHbIM  3JIeKTpUUeCKUi
3apsig. Crpoenue aroma. [IpOBOAHMKM M [M3/IEKTPUKUA. 3aKOH COXPAHEHUS
3/1eKTPUUeCKOT0 3apsja.

OJIEKTPAYECKUN TOK. Y(C/I0BUSA CYLeCTBOBAHUA J/ICKTPUYECKOrO TOKa.
VICTOUHUKYM TIOCTOSIHHOTO TOKa. JIeMCTBUSI 3/1IEKTPUUECKOr0 TOKa (TersioBoe,
XUMHUECKOe, MArHUTHOE). DJIeKTPUUECKUI TOK B KUAKOCTSIX U Ta3ax.

JnekTpuueckass 1ernb. Cuna TOKa. JNEKTPUUECKOe HarpsbKeHue.
CorpoTyB/IeHHe TPOBOJHHUKA. Y/Ie/JIbHOe COMNPOTHUB/IEHUE BeLecTBa. 3aKOH
Oma pna yuactka uenud. IlocnepoBaTesnbHOe W Tapajuie/ibHOe COeJUHeHHe
[IPOBO/IHUKOB.

Pabora M MOIIHOCTL 3/IEKTPUUYECKOr0 TOKa. 3akoH [Dxoynsi—J/leHia.
OneKTpAYecKre I1|eNd M TOoTpeOWTenu 3/1eKTPUUeCKOr SHepruv B OBITY.
KopoTkoe 3aMbIKaHUe.

[ToCcTOAIHHBIE ~MAarHWThl. B3auMOZENWCTBHE IOCTOAHHBIX  MarHUTOB.
MarHuTtHOe nose. MarHuTHoe moJjie 3eM/IM U ero 3HaueHwe Jjis JKM3HU Ha
3emsie. OnbIT 3pcresa. MarsuTHoe 11osie 371eKTpuueckoro Toka. [Ipumenenuve
3/IEKTPOMarHUTOB B TeXHUKe. [leliCTBMe MAarHWTHOTO TIO/si Ha TPOBOJHUK C
TOKOM. JNeKTpo/iBUraTesib MOCTOSTHHOT'O TOKa. Ucnonb3oBanue
3/1eKTpO/BUraTesield B TeXHHUECKUX YCTPOMCTBAX U Ha TPaHCIopTe.

OnbiTel ®apajesi. SABjieHHE 31EKTPOMArHUTHOM MHAYKLMHU. [IpaBuo
Jlenna. 3JnexktporeHepatop. Criocobbl MOAyueHWs 3/€KTPUUECKOW IHEPTHUH.
OMeKTPOCTaHIMK Ha BO30OHOB/SIEMbIX UCTOUHMKAX YHEPTUH.

Jemoncmpayuu.

1. D/IeKTpU3aLus Tesl.

2. J1Ba popja 3/71eKTpUUYECKUX 3apsi0B U B3aUMO/EUCTBUE 3apsUKeHHbIX

TeJl.

3. YCTpOMCTBO M J|eiCTBHE 3/1eKTPOCKOIIA.

4. DnekTpocTratuyeckas UHIYKLUS.

5. 3aKOH COXpaHeHHUs 3JIeKTPUUeCKUX 3apsi/ioB.

6. ITpOBOAHMKM U JUD/IEKTPUKH.

7. MojenvpoBaHue CAIOBBIX TMHUAMN 3/1EKTPUYECKOTO TOJIs.

8. VI CTOUHMKYM OCTOSIHHOTO TOKa.

9. [elCTBHs 3/IEKTPUUECKOr0 TOKA.

10. DNIEKTPUUECKUM TOK B JKUJKOCTH.

11. 'a30BblIi paspsij,.

12. I3MepeHue Cu/ibl TOKa aMIiepMeTpOM.

13. VI3MepeHue 3/1eKTPUYECKOro HarnpspkeHUst BOJIbTMETPOM.

14. PeocTar ¥ MarasuH COTPOTUBI/IEHUM.

15. B3aumozelcTBre 1OCTOSIHHLIX MarHUTOB.

16. MogenvpoBaHie HEBO3MOXKHOCTU Pa3fie/ieHus MOMICOB MarHUTa.

17. MoaenvpoBaHye MarHUTHBIX MOJIed TTIOCTOSTHHBIX MarHUTOB.

18. OnbIT JpcCTeaa.

19. MarHuTHOE MoJIe TOKa. JNeKTPOMAarHur.

20. [leiicTBMe MarHUTHOI'O I10/1s1 HA IIPOBO/HUK C TOKOM.

21. DJIeKTpO/BUraTeib IOCTOSIHHOIO TOKa.

22. ccnejoBaHue sIBJIEHUS 3/1IEKTPOMArHUTHOW UH/YKLIUH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTb Hampap/eHusi MHAYKLMOHHOTO TOKa OT YC/IOBUM ero

BO3HUKHOBEHMUSI.
25. DNeKTporeHepaTop MOCTOSIHHOTO TOKA.
JlabopamopHbie padbombl u ONbIMbL.



1. OneiTel 10 HaOMIOAEHUIO S7EKTPU3aLUU Tel UHAYKLUed U Ipu

CONPUKOCHOBEHHH.

MccnenoBanve [eNCTBUS IMEKTPUUECKOTO TIONST HA TIPOBOJHUKU W

OUDJIEKTPUKH.

Cbopka 1 rpoBepka paboThI 3/IEKTPUUECKOM 1[eMTH TIOCTOSTHHOTO TOKa.

V3MepeHue U peryMpoBaHue CUbI TOKa.

V3mepeHue U peryiupoBaHue HarpsDkeHUs..

W ccnenoBaHue 3aBUCUMOCTH CHJTbI TOKA, W/YILEro uepe3 pe3ucrop, OT

COINPOTHB/IEHUs PE3UCTOPA U HATIPS)KEHKUS Ha Pe3UcTope.

7. OnbITHI, J1IeMOHCTPHUPYIOLL{He 3aBUCUMOCTh 3JIEKTPUUECKOTO
CONMpPOTUB/IEHUS MPOBOJHMKA OT €ro JJIMHbI, IJIO@ANA MONepeyHoro
CeueHusi U Marepuarna.

8. IlpoBepka TpaBwWia C/IOKEHUsI HAaMps)KeHUWW MNpU T0CJIeI0BaTe/IbHOM
COeAMHEHUH ABYX Pe3UCTOPOB.

9. ITpoBepka mpaswia Jjisi CWIbl TOKa IPU Iapajule/IbHOM COeJUHEeHUN

B
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PE3UCTOPOB.
10. Onipesieienie  pabOTBI  /IEKTPUUECKOTO  TOKA, HWAYIIEro uyepe3
pe3ucTop.
11. OnipejieieHie  MOLLJHOCTM  3/1eKTPUUECKOTO TOKa, Bbjle/IsieMOM Ha
pe3ucrope.

12. iccepoBanmne 3aBUCMMOCTH CUJIBI TOKA, UAYILEro Yepes JIaMIl0ukKy, OT
HarpsyKeHUs: Ha He.

13. Onpenenenue KIT/] HarpeBaTersi.

14. icciieoBaHMe MarHUTHOTO B3aUMO/eHCTBUSI IIOCTOSIHHBIX MAarHUTOB.

15. /i3yueHMe MarHWTHOTO I10/is1 IIOCTOSIHHbIX MarHWUTOB [IpU  UX
00beUHEHUH U Pa3/Ie/IeHUH.

16. MccnenoBanue  [eUCTBUSL  3/IEKTDUUYECKOTO TOKA HA MAarHUTHYHO
CTPeJIKY.

17. OmbITI, AeMOHCTPUPYIOLUE 3aBHCUMOCTb CH/bl B3aUMO/ENCTBUS
KaTyLUKA C TOKOM M MdrHuTa OT CWUJIbl TOKA M HarpaB/IeHUs TOKAa B
KaTylIKe.

18. VI3yueHue JerCTBUS MarHUTHOTO 107151 HA IIPOBOJAHUK C TOKOM.

19. KoHCTpyupOBaHHe U U3yueHue paboThl 3/IeKTPOJABUTATEIS.

20. 3mepenne KI1/I 5/1eKTpoABUTaTe/IbHON YCTAHOBKH.

21. OnpIThl 110 UCC/IE[0BAHUIO SIBJIEHUSI 3/1eKTPOMArHUTHOM WHYKLMU:
Wccne/ioBaHUe VM3MEeHeHU 3HaueHWsi M HarpaB/ieHusi UH/AYKLIMOHHOTO
TOKa.

9 KITACC

Pa3pen 8. MexaHunueckue siBJieHUSI.

Mexanuueckoe paBwKeHue. MarepuanbHas Touka. Cucrema OTCuéra.
OTHOCHUTE/ILHOCTE MEXaHUYeCKOr0 ABWKEeHHUA. PaBHOMepHOe NpPAMOIUHEeNHOe
ABwkeHue. HepaBHOMepHOe TmIpsMO/IMHeNHHOe [BwkeHue. CpenHss U
MI'HOBEHHAasi CKOPOCTb TeJia 1P HePaBHOMEPHOM /[IBU>KEHUH.

Yckopenue. PaBHOyCKOpeHHOe mnpsiMojiHeliHoe apwkeHue. CBobozHoe
najgenue. OrbIThl ['anunes.

PaBHOMepHOe /iBH)KeHHWe 10 OKPY)KHOCTH. [Teproy 1 uactora obparieHusl.
JlvHeiliHas U yryioBast CKOPOCTH. LleHTpoCTpeMUTe/IbHOe YCKOPEHKe.

[TepBoiii 3akoH HeloToHa. Bropoit 3akon HproToHa. Tperuii 3akoH
HeroToHa. [IpuHIMIT Cynepno3vium CAJl.



Cuna ynpyrocty. 3akoH ['yka. Cuia TpeHMsi: CUla TPEHUS CKOJIbXKeHUS,
CWJ1a TPeHHst TIOKOS, IPyTrye Br/ibl TPEeHUS.

Cuvna TsSHKeCTH M 3aKOH BCEMHPHOTO TSATOTeHWs. Y CKOpeHWe CBOOOJHOTO
nageHus. [swkenue riaHer BOKpyr Comnia. IlepBas kocMuuyeckas CKOPOCTb.
HeBecomoCTk U Ieperpysku.

PaBHOBeCHEe MarepuasbHOW TOUKA. AOCOMOTHO TBEPAOE  TeJo.
PaBHOBecue TBEpAOro Tena C 3aKperuvléHHOM OChbO BpallleHusi. MOMEHT CUIbL.
LleHTp TsKeCTH.

WUmnynec  Tena.  V3mMeHeHwe umnynabca. MMnynsC  cusibl.  3aKOH
COXPpaHeHUst UMITy/Ibca. PeakTUBHOE JBUKEHHeE.

Mexanuueckass pabora u moigHocTh. PaboTta cun TsbkecTH, yrpyrocTw,
TpeHus. CBsizb 9HepruM U padbotel. [ToTeHIManbHAs YHEPrus Tena, MOAHATOro
HajJ, TOBEPXHOCTbIO 3emsn. [loTeHIManbHAass OSHEPrusi CKAaTOW TMPY>KUHBIL.
KuHetnueckas sHeprus. Teopema 0 KUHeTHUCCKOM SHEPryuu. 3aKOH COXPAHeHHs
MeXaHHUUeCKO! SHepruu.

emoncmpayuu.

1. HabarojieHre MeXaHUUeCKOro [IBUKEHHSI Tella OTHOCUTE/IbHO pa3HbIX

Tea OTCYETA.

2. CpaBHeHMWe MyTel M TpPaeKTOPUM JBW)KEHHs OAHOIO0 M TOro ke Tesa
OTHOCUTEJILHO pa3HbIX Te/1 OTCUETaA.
3MepeHne CKOPOCTH ¥ YCKOPEeHMsI PSIMOJIMHEMHOT O JIBV)KEHHSI.

M ccnenoBanre MpU3HaKOB PaBHOYCKOPEHHOTO JBIKEHUS.

HabmojeHre JBIKEHUs Te/a TI0 OKPYKHOCTH.

HabmofeHue MeXaHWUYeCKUX SIBJIeHUM, MPOUCXOASAIIMX B CUCTEME

orcuéra «Tenexka» 1npu eé paBHOMEPHOM U YCKOPEHHOM /BUXKEHUU

OTHOCUTE/IbHO KabuHeTa (usuku.

7. 3aBUCHMOCTb YCKOPEeHHs Tesla OT MacChl Tela U JeHCTBYHLIeH Ha Hero
CHJIBL.

8. HabnrogeHue paBeHCTBA CUJI IPU B3aUMO/1eHCTBUU Tel.

9. M3meHeHue Beca Tesid MPU yCKOPEHHOM JABIXKEHHH.

10. [Tepeiavya nmmyibca NPy B3aWMO/IEHCTBIM Tel.

11. [Tpeobpa3oBaHusi SHEPTUU TIPU B3aUMO/IEHCTBUA Tel.

12. CoxpaHeHue UMITYJ/IbCa TIPU HeYTIPYTOM B3auMO/JeMCTBHUH.

13. CoxpaHeHue UMITy/ibCa IIPU a0CO/MIOTHO YIIPYTOM B3aUMO/I€MCTBUH.

14. Hab/1ir0ieH1e PeaKTUBHOIO JIBVDKEHUSI.

15. CoxpaHeHre MeXaHUUeCKOW 3HepPruu npu CBODOJHOM Ta/|eHUH.

16. CoxpaHeHWe MeXaHWU4eCKOW 3Heprud Mpu [JBWKEHWH Tejla 10/
AEeNCTBHUEM IPY)KHUHBI.

JlabopamopHble padbombi U ONbMbL.

1. KouHcTtpympoBaH#e TpakTa /s pa3roHa u fja/IbHelIero paBHOMepHOTo
JBVKEHUS IapUKa WK TeeXKKH.

2. Ormipesenienue cpefiHeld CKOPOCTH CKOJIbKEHHUS OpycKa WA JBIKEHUS
11apYKa 10 HAaKJIOHHOH TJIOCKOCTH.

3. OmnpeziesieHue YCKOpeHUsI Tejla TPU PaBHOYCKOPEHHOM /IBM)KEHUU 110
HAK/IOHHOM IJIOCKOCTH.

4. WccnepoBaHue 3aBUCUMOCTHU TIyTH OT BPEMEHHU TPU paBHOY CKOPEHHOM
JBWXEHUH 0e3 Haua/ibHOW CKOPOCTH.

5. TIpoBepka THWIIOTe3bl: €CAM TP PaBHOYCKOPEHHOM JABWXKeHUH 0e3
Haua/IbHOM CKOPOCTH TMYTU OTHOCATCS KakK psii HEUETHBIX UMCes, TO
COOTBETCTBYOIIME TIPOMEKYTKHA BPEMEHH O/IMHAKOBHI.
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6. VccnegoBaHue 3aBUCMMOCTH CWJIbl TPEHWSI CKOJIbXKEHUS OT CHJIbI
HOPMaJIbHOTO [IaB/IeHMS.
Onpenenenue KO3(MPUIMEHTa TPEHNUS CKOMbKeHUS.
OnpegeeHue )XECTKOCTH NPYKUHBIL.
Omnpeznenenue paboTel CUIBI TPEHUSI TIPH PABHOMEPHOM JBHXKEHUU
Tesa 1o TOPU30HTA/IbHON TTOBEPXHOCTH.

10. Onipenenienue paboTbl CWIbI YIPYrOCTA TPU MNOAbEME Tpy3a C

MCI0JIb30BaHUEM HENO/IBUXKHOTO M TMOIBUXKHOTO O/I0KOB.

11. i3yueHHe 3aKOHa COXPaHEHHUs SHEPryHu.

Pa3jen 9. MexaHnueckKkue Ko/ie0aHus ¥ BOJIHBI.

KonebarenbHoe jBwxkeHue. (OCHOBHbIE XapaKTEPUCTMKU KosiebaHMi:
Mepuoyl, 9acToTa, aMIUTMTy/a. MareMaTHueCKMd W TPY’KWHHBIA MasiTHUKH.
[TpeBpaliieHre SHEPruy MPHU KojiedaTeTbHOM JBHKEHNU.

3atyxatone KonebaHusi. BoiHyKAeHHele  KomnebaHusi.  Pe3oHaHc.
MexaHuueckue BOHbL. CBOMCTBA MeXaHUUECKUX BOJH. I[Ipojo/ibHbIE U
[OTIepeuHble BOJIHBL. JI/IMHa BOJIHBI U CKOPOCTb €€ PpacIipOCTpPaHeHUsl.
MexaHuueckue BOJIHbI B TBEP/IOM TeJle, CeliCMUYeCcKre BOJIHBI.

3ByK. 'pOMKOCTb 3ByKa W BbiCOTa TOHA. OTpakeHue 3ByKa. MH(ppa3ByK u
y/bTPas3ByK.

demoncmpayuu.

1. Habmrogenve koebaHuii Ten 10/ AEMCTBUEM CHUJIBI TSDKECTH W CHJIBI

YTIPYTOCTH.

2. Habmomenue kosebaHuii rpy3a Ha HUTH U Ha TPYIKUHE.

3. Habmomenue BuIHYK/I€HHBIX KO/ie0aHUi U pe30HaHca.

4. PacnipoctpaHeHue MPOAO/IbHBIX U MOMEPEUHBIX BOJIH (Ha MOJE/H).

5

6.
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HabroieHue 3aBUCUMOCTH BbICOThI 3BYKA OT UaCTOThI.
AKyCTUUeCKHWIi pe30HaHC.
Jlabopamoptble padbombi U ONbIMbL.
1. Omnpezenenvie uyacTOThl W Iepuoja KoJjeOaHMi MaTeMaTHUyecKoro
MasiTHUKA.
OnpefienieHne yacTOTHI U Tiepro/ia KojebaHuii NpyKWHHOTO MassTHHKA.
VccnepoBaHe 3aBUCHMOCTH Tiepro/ia KosiebaHuii TOJBElIeHHOTO K
HUTH TPy3a OT J/IMHbI HUTH.
4. WccnepoBanue 3aBUCMMOCTH  Tepuofia  KoneGaHuil  TPY»KUHHOTO
MasiTHUKA OT MacChl rpy3a.
5. IlpoBepka He3aBUCUMOCTH Iepuo/a KosedaHuil rpysa, MoJBelleHHOro
K HUTH, OT Macchbl rpysa.
6. OnbITbl, JEMOHCTDUDYIOLIME 3aBUCUMOCTL Tepuoja KosebaHui
MPY>XMHHOT0 MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYXKUHBI.
7. W3mepenue yckopeHusi CBOOOJHOTO MafeHusl.
Pa3zgen 10. 91eKTpoMarHuTHOE M0JIe ¥ J/IeKTPOMarHUTHbIE BOJTHBL.
ONEeKTPOMAarHuTHOe moje. JJIeKTPOMarHWTHble BOMHbL.  CBOKCTBa
3JIEKTPOMarHuTHLIX BOJIH. [IlKasa 371eKTPOMAarHUTHBIX BOJIH. MCIIO/b30BaHHe
3/IEKTPOMAarHUTHbIX BOJIH /11 COTOBOM CBSI3U.
OJneKTpoMarHuTHasi mpupoja ceera. CKOpocTs cBeta. Bo/iHOBbIe CBOMCTBA
CBeTa.
demoncmpayuu.
1. Cpo¥WCTBAa 371eKTPOMarHUTHBIX BOJIH.
2. BonHoBbIe CBOMCTBA CBeTa.
Jla6opamopHbie pabombi u ONbIMbI.
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1. V3yyeHue CBOWCTB 3/IeKTPOMArHUTHBIX BOJIH C MOMOILLBI0 MOOUIBHOTO
TenedoHa.

Pa3pnen 11. CBeToBbIC AB/ICHUA.

JlyueBas mopens  csBera. Mcrounuku — csera.  [IpsamosunHeiHOe
pacrpocrtpaHenre cBera. 3armenus ConHua U JIyHel. OTpaxkeHue cCBeta.
ITnockoe 3epkano. 3aKOH OTPaKeHUsI CBeTa.

[IpeslomsieHue cBeTa. 3aKOH MpejiomyieHUsi cBeTa. [lo/iHOe BHyTpeHHee
OTpa)keHue cBeTa. Vcronab3oBaHKWe TIO/IHOTO BHYTPEHHEr0 OTpPa)XeHHs B
OINTHYEeCKUX CBETOBO/AX.

JIunza. Xop nyueit B smH3e. OnTuueckas cucrema oroarinapara,
MMKDOCKONa M Tesieckona. ['a3 kak ontuvueckasi cucrema. bimsopykocts u
JlambHO30PKOCTb.

Pasnoxenue Oemoro csera B crekrp. Omeitel HeroroHa. Crioxenue
CIeKTPaIbHBIX L[BETOB. [Jucriepcus CBeTa.

Jlemoncmpayuu.

1. ITIpsimonuHelHOe pacrpoCcTpaHeHue CBeTa.

2. OTtpaskeHue cBeTa.

3. IlonyyeHue wu300pakeHWil B IIJIOCKOM, BOTHYTOM U BbINYK/IOM
3epkasax.

[TIpenomneHue ceeTa.

OnTHYeCcKuii CBeTOBO/I,.

Xoj nyueii B coOMparoiiei 1mH3e.

XoJ ny4eu B paCcCeuBaroLLel JIMH3e.

ITosyuenne U306p@KeHUH C MOMOLIBIO JIMH3.

ITpuHymn geiicteus oroariapara, MUKPOCKOIIA ¥ TeJIeCcKoIa.

10. Mopeis rnasa.

11. PasnoxxeHue 6e0ro cseTa B CrieKTp.

12. TTonyuenue 6enoro cBeTa rpu CJI0KEHUH CBETA Pa3HbIX L{BETOB.
JlabopamopHble padbombi U ONblMbL.

1. MccnepoBanve 3aBUCMMOCTH yT/la OTPaXXeHKs CBETOBOTO Jiyua OT yria
najleHus.

V3yueHue xapakKTepuCTUK W300pa)keHus rnpeMeTa B TUIOCKOM 3epKarie.
WcenenoBanue 3aBUCHMOCTH YIVIA TIPEJIOM/IEHHsT CBETOBOIO Jiyda OT
yTJ1a TIa/IeHUs Ha TPAHULIE «BO3YX—CTEK/I0».

4. TlonyueHue u300pa>keHUli C TIOMOLIbI0 COOMPAOLIE JTUH3BI.

5. Onpesenenue  (OKyCHOrO  pacCTOSIHUS W ONTUUECKOW  CHUJIBI
cobuparolen TMH3bI.

OmnbITHI 110 Pa3noKeHHIo 0e10ro cBeTa B CreKTp.

OmnbIThI 110 BOCTIPUATHUIO LIBETa MPeAMeTOB MPy UX HabI0JeHUH yepes
1[BETOBBIE (DUIBTPHI.

Pa3pnen 12. KBaHTOBBIE sIB/ICHHS.

OmnbiThl Pe3epdopaa u raHeTapHas Mofenb atoma. Mogens atoma bopa.
M crnyckanue U nor/onieHye ceeta aromoM. KeaHTel. JIMHeluarsie ClieKTpsl.

PasuoaktuBHOCTE.  Aubpa, Oera- u ramma-usnyueHus. CrpoeHue
atToMHOro sijpa. HykjaoHHas Mofiels  atoMHOro  sjpa. M3oronsl
PaspoakTuBHbIe rpespaienus. [Tepuop rosypacriaza aroMHbIX sep.

SljepHble peakiMu. 3aKOHbI COXPaHeHHs 3apsA0BOro U MacCoBOr0 YMUCeJL.
OHeprus CBA3M aToMHbIX sjep. CBaA3b MacCel ¥ SHepruu. Peakuuu cuHTe3a U
Aenenus siaep. Vicrounuku sHeprun ConHLa u 3BE3,.

fnepHas sHeprervka. [leliCTBUA paJMOAaKTUBHBIX WM3/IyYeHWU Ha JKMBbIE
OpTaHU3MBl.
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ﬂemoucmpauuu.

CriekTpbl M3/Ty4eHUsi U TOT/IOLLEHMS.

CrieKTphl Pa3TYHBIX TA30B.

CriekTp BOJ0pO/a.

HabmojeHne TpeKoB B Kamepe BunibcoHa.

PaboTa cuéTurKa MOHW3UPYIOLUX U3/TyUeHHUH.

Peructpatjusi u3nyueHus PUPOIHbIX MUHEPAIOB U MPOAYKTOB.
ﬂaﬁopamopﬂble padbombl u ONbIMbL.

1. HabmrozeHue C/IOLIHBIX U IMHEHYaTbIX CIeKTPOB U3/TyUYeHUsl.

2. VccnepoBaHue TPEKOB: M3MepeHHe 3Hepryuy 4aCTHLbl 110 TOPMO3HOMY

nytu (no dotorpadusm).

3. W3mepenue paioakTHBHOTO (hOHa.

IToBTOpHTE/THEHO-0000 A0 IIMA MOY/Tb.

[ToBTOpUTE/ILHO-00001IAI0 I MOAY /b npeJHa3HaueH ISt
CUCTEMaTH3alid ¥ 0000IeHUsT TMPeAMETHOTO COJEep)KaHUsl ¥ OTbITa
JIesITe/IbHOCTH, NMPUOOPEeTEHHOrO MPU M3YUEeHUHU BCEro Kypca (pu3mKu, a Takke
JU1sl IOJITOTOBKM K OCHOBHOMY TOCY/apCTBEHHOMY 3K3aMeHYy M0 (u3uke Jjis
oOyuaroluxcs, BbIOpaBIIKX 3TOT yueDHbIM NpeaMeT.

[Ipy uM3yyeHHMM JAHHOTO MO/YJIsS peajr3ylOTC W CUCTeMaTU3UPYIOTCS
BU/bl JeATe/IbHOCTHM, Ha OCHOBE KOTOpbIX OO0ecreuuBaeTcsi [JOCTH)XKEHHe
npeMeTHBIX W MeTamnpeJMeTHBIX IUIaHHPYEeMBIX pe3yibTaToB o0yueHus,
dopmupyeTcs ecTeCTBeHHOHayYHasi TPaMOTHOCTh: OCBOEHHE HayUHBIX METO/IOB
HCC/IeJOBaHUS SIBJIEHWI TTPUPO/ILI M TEXHUKH, OB/IaJIeHHe YMEHUSIMH O0BSCHATE
(u3rueckue sIB/IeHUs, TIPUMEHSIS T10/IyUeHHbIe 3HAHMS, PellaTh 3a/1au, B TOM
UKC/ie KaueCTBEHHbIE U 3KCTIePUMEHTAa/TbHbIE.

[IpUHLIMITAANIBHO ~ JeSITe/IbHOCTHBIM ~ XapakTep  /IaHHOrO  pasjesa
peayii3yeTcst 3a CYUET TOTO, UTO 0OyuarolMecs: BBITIOMHSIOT 3a/jaHusl, B KOTOPBIX
MM Tpe/i1araeTcs:

Ha OCHOBe I10JIyUeHHBIX 3HAaHWUM pacrio3HaBaTb WM HAy4yHO OOBSCHATH
¢u3rueckue siBieHKsT B OKPY )KAIOLL[el TIPUPO/ie U MOBCE/IHEBHOM )KU3HHY;

MCMOIh30BaTh HAayuHble METO/bl MCCIeJOBaHUS (DU3NUECKUX SIBIIEHUH, B
TOM YHCJIe [/ TPOBEPKU TUTIOTe3 U MOTyUeHHsI TEOPeTUUeCKUX BbIBO/IOB,;

OOBSICHATL HayuHble OCHOBBI Haubo/ee BAKHBIX AOCTH)KEHHI COBPEMEHHBIX
TEeXHOJIOTUH, HanpuMep, TPAaKTUUECKOTO0  MCIIOJIb30BAHUSI  Pa3/IAUHBIX
WMCTOUHMKOB 3HEPrMM Ha OCHOBE 3aKOHa MpeBpallleHusi U COXPaHEHUsI BCeX
W3BECTHBIX BU/IOB HEPTUH.

O Ul W



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA INTPOT'PAMMBI 110
®HN3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

N3yuenre (u3nku Ha ypoBHE OCHOBHOrO 00iero o6pa3oBaHus
HAMNpaB/IeHO HAa [JOCTWKEeHHe JIMYHOCTHBIX, MeTanpeMeTHbIX M TpeJIMEeTHbIX
o6pa3oBaTenbHbIX Pe3y/ILTATOB.

B pe3ynbrate wu3dyueHusi (GU3MKKA HA YPOBHE OCHOBHOro 061ero
obpasoBaHuss y obyuwarouerocs OyayT chopMUpOBaHbl  ClleAyolye
JTMYHOCTHBIE Pe3y/IbTaThbl B YaCTH:

e 1) NaTPHOTHUYECKOr0 BOCIIUTAHUSA:

e - TMpOSIB/IEHWE WHTEpeca K MCTOPDUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickon (hr3nuecKoi HayKu;

e - [IEHHOCTHOE OTHOILIEeHHE K JOCTH)KEHHUSIM POCCUMCKUX YUéHbIX-(DU3HUKOB;

e 2) rpaXAaHCKOro ¥ AYXOBHO-HPABCTBEHHOr0 BOCIIMTAHHA:

- TOTOBHOCTh K aKTMBHOMY YyUYaCTHI0 B OOCYXJeHWU OOI[eCTBeHHO
3HAUMMbIX W 3THUECKUX 1po0sieM, CBSI3aHHBIX C  IPAKTUYECKUM
NpUMEeHEeHHeM JI0CTHXeHUN (PU3UKY;

e - OCO3HaHWe BAXXKHOCTU MOPAIbHO-3TUUECKUX TMPUHLUIIOB B /IeATeIbHOCTU
YUEHOro;

3) 3CTeTHYeCKOro BOCIIUTAHUA:

e - BOCTIpUSATHE ICTETHUECKUX KaueCTB (U3NUeCKON HayKu: eé rapMOHUUHOTO
MOCTPOeHUs1, CTPOTOCTH, TOUHOCTH, TAKOHUUHOCTH;

e 4) HeHHOCTH HAYYHOT0 NMO3HAHUA:

e - OCO3HAHHE LIEHHOCTH (PM3UUECKON HAyKu KaK MOLJHOI0 WHCTPYMEHTa
[I03HAHWSI ~ MUpa, OCHOBbI  pasBUTUA  TEXHOJIOIMM,  BaKHeWLlein
COCTaB/ISIIOLLIEN KY/IbTYPbI;

e - pasBUTHe HayuyHOW Jir0OO3HATE/NBHOCTH, UHTEpeca K MCC/e/loBaTeIbCKON
[eATe/IbHOCTH;

« 5) dopmupoBaHusA KyJbTYpPbl 3J0POBbSI M  OMOLHOHA/ILHOIO
O/1aromosryums:

e - O0CO3HaHWe 1ieHHOCTH 0Oe3omacHoro obpa3a JKU3HU B COBDPEMEHHOM
TEXHOJIOTHUECKOM MHpEe, B&KHOCTU TMpaBu 0e30MmacHoOro ToBeeHUus Ha
TPaHCIIOPTe, Ha A0POrax, C 3AeKTPUYECKUM U TEel/IOBbIM 000pyj0BaHUEM B
OOMAILIHUX YCTIOBUSIX;

e - C(hOpPMUPOBAHHOCTb HaBblKa peduieKCuH, MPU3HAHKWe CBOEro IpaBa Ha
OIIMOKY U TAKOTO JKe TpaBa y JIPyroro uejaoBeKa;

6) TPYA0BOr0 BOCIIUTAHUA:

e - AKTMBHOE yuyacTHhe B pelleHWH MpPaKTUYeCKHUX 3a/au (B paMKax CeMmbH,
o0pa3oBaTe/ibHOM OpraHy3aldy, TIopoja, Kpas) TeXHOJ/IOTMUecKon |
COL[Ha/IbHOM HarpaBJIeHHOCTH, TPeOyIOIMMX B TOM uucie W (PHU3NUeCKHX
3HAHUM;

e - AHTEpeC K NMPAKTUYeCKOMY U3YUCHHIO NPO(eCCuH, CBA3aHHBIX C (DPU3UKON,;

e 7) 3K0/IOTHYECKOr0 BOCITUTAHHSA:

* - OpHMeHTALWsl Ha MpPUMeHeHWe (PU3MUeCKUX 3HAHWN [/ PellieHus 3a/ad B
obacTu OKpy>KaroLei Cpe/pl, MJIAHUPOBAHUS TOCTYIIKOB ¥ OLIEHKU KX
BO3MOJKHBIX [OCJ/IeACTBHM [/1s1 OKPYKArOLLEe Cpe/ibl;

s - 0CO3HaHMWe I7100a/bHOTr0 XapakTepa 3K0JI0rMYeCcKUX rnpobsemM u myTeil Ux
pelLeHus;

+ 8) aganTanun K M3MEHAILHMCA YCUIOBHSIM COLMA/IbHONH U NPUPOAHOM
cpefbI:



- NOTpPeGHOCTb BO B3aUMOJEMCTBUM TIPU BBLIMIOJIHEHUWW MCC/IeJ0BaHUN U
MPOEKTOB (pU3MuecKol HamnpaBleHHOCTH, OTKPBITOCTb OMbLITY M 3HAHUAM

JpYTHX;

e - TIOBBILICHHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MpPaKTUUYeCKy1o
JIesITeIbHOCTh;

e - mortpefHOCTE B (OPMHMpDOBAaHMM HOBBIX 3HAHWHA, B TOM UHCJIE

bopMy/MpoBaTh WU, TOHSTUsSI, TUMOTe3bl O (U3NUECKUX OOBeKTax wu
BJICHUSIX;

e - (QCO3HaHWe Ae(@UUUTOB COOCTBEHHBLIX 3HAHWUHW M KOMIIETEHTHOCTEH B
00/1aCTH (U3HKY;

* - [JIAHUPOBAaHWE CBOEr0 pa3BUTHUs B NPUOOpPETeHWM HOBBIX (U3MUECKMX

3HAHWMN;

e - CTpPeM/IEHHE aHa/W3UpPOBaTh U BbIABASATH B3aWUMOCBS3U TIPUPO/IBI,
001iecTea ¥ KOHOMHUKH, B TOM UHCAE C HCTOMAb30BaHHEM (HU3AUECKHX
3HAHMI;

* - OLEHKAa CBOMX JeHCTBUN C YU&TOM BJIMSIHUSI Ha OKPYXKatOLYI0 Cpezy,
BO3MOJKHBIX I7100a/IbHBIX OC/Ie/[CTBUN.

METAITPEJMETHBIE PE3YJ/IbTATBI

B pesy/ibTaTte OCBOEHMsI NMPOTPaMMbl 10 (DM3MKe Ha YPOBHE OCHOBHOTO
obmiero  obpasoBanus y  obywawomierocs  OyayTr  chOpMHPOBAHBI
MeTanpejMeTHbIe pe3y/IbTaThl, BK/TIOUAIOILINE T1I03HaBaTe/bHbIe
YVHUBEpCa/lbHble yueOHble [eHCTBHUS, KOMMYHHMKATHBHBIE YHHUBEDPCAbHBIE
yueOHble [1eiCTBUSl, Pery/isiTUBHbIe YHUBEPCa/bHble yueOHble JelCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yueDHbIe JefCTBHSA

Ba3oBble Ioruyeckue JelicTBUA:

e BbLIIBJISIT U XapakTepPU30BaTh CyIL[eCTBEHHbIE TPU3HAKKM OO0BLEKTOB
(sBNeHUM);

e yCTaHAB/IMBATh CYIIECTBEHHbIH TPU3HAK KIaCCU(UKAL[MH, OCHOBAHHS
17151 0000IIIeHNsT U CDABHEHMST;

e BBIIBJIITh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS B PacCMaTPUBAEMBIX
(akTax, JAHHBIX W HAO/IOIEHUSIX, OTHOCSIIMUXCS K (DU3UUECKUM
SIBJICHUSIM;

*  BbIAB/ATh MPUUHMHHO-C/IECTBEHHbIE CBSI3U IPU U3Y4YEHUH (PU3UUECKUX
sIB/leHUA W TpOLeCCOB, JenaTb BBLIBOALI C  MCIO/Ab30BaHUEM
JAeAYKTUBHBIX U MHAYKTUBHBIX YMO3aK/IHOUeHUH, BbIJABUIATb MITOTE3bI
0 B3aMMOCBS35X (PU3NUECKUX BeIUUNH;

e CaMOCTOSITETbHO BBIOWpaTh criocob periieHus yueOHONW (HU3AULCKON
3a[au (CpaBHeHHWEe HeCKOMLKUX BADHAHTOB pelleHus, BeIDop HanboJiee
TIO/IXO/SIIIEr0 C YUBTOM CaMOCTOSITE/TEHO BBIIE/IEHHBIX KDUTEPUEB).

Ba3zoBbie uccie0Bare/IbCKUe 1eiCTBUA:

e WCIIO/Ib30BAaTh  BOMPOChl KaK  WUCC/IeJOBATE/IbCKUNM  WUHCTPYMEHT
MO3HAHMS;

e TMPOBOAUTL IO CAMOCTOSITE/IbBHO COCTaB/IeHHOMY T[UJIaHy  OIbIT,
HECJ0KHBIM  (DM3UUeCKMM 3KCIepuMeHT, HeDo/blloe HWCCe/l0BaHUe
(bu31ueCcKoro siBeHus;

e OIfHWBATh Ha TIPUMEHHUMOCTb ¥ JIOCTOBEPHOCTH HMH(OPMaIHIO,
TIOJIYYeHHYI0 B XO/ie UCC/IeA0BaHNs WX IKCIIePUMEHTA,;



camocTosiTe/IbHO  (hopMy/iupoBaTk  000011eHHMsT W BBIBOJBI 110
pe3yJibTataM NpoBeJEHHOrO Hab/II0JeHus, OIlbITa, UCC/IeJ0BaHMS;
MPOTHO3UPOBATh BO3MOXKHOE JanbHeiiee pasBuThe (PU3NUecKux
MPOLIECCOB, 4 TAKXKe BbIIBUTATH TPEANOJ0XKeHus 00 UX pa3sBUTHU B
HOBBIX YC/IOBUSIX U KOHTEKCTaXx.

PaGora ¢ uadopmanueii:

IIPUMEHSITh pa3/IMuHble MeTO/bl, UHCTPYMEHThI U 3alpOCh! IIPY TOUCKe
1 0TOOpe MH(MOPMALIMK WX JJAHHBIX C YYETOM Mpe/JI0>KEHHOW yueOHOM
(pu3rueCcKo 3a7auu;

aHaJIM3UpOBaTh, CUCTeMaTH3UPOBaTh 7 MHTepIIPeTUPOBaTh
uH(OPMAaLMIO Pa3MUHbIX BUZOB U (hOpM MpejicTaBeHus;
CaMOCTOSITENTbHO  BBIOMpaTh ONTUManbHyl (opMy TIpe/CTaB/IeHUs
uHQOpPMallii ¥ WUTIOCTPUPOBATh peIllaeMble 3aJaud HeCJI0KHBIMU
CcXeMamH, AuarpaMmmaMi, UHOM rpadyKoi U UX KOMOHHALUSIMHU.

KoMMyHHKaTHBHBIE YHHBEpCa/IbHbIe yue0HbIe 1elCTBHA:

B Xxozie 00cy>x/eHust yueOHOro marepuasa, pe3y/bTaToB /1abopaTopHbIX
paboT M TPOEKTOB 3ajlaBaTh BOMPOCHI MO CYLIECTBY 00Cyaaemoi
TeMbl M BbICKAa3blBaTb MH/leH, HalleJleHHble Ha pelleHde 3a7aud U
nozjep>kanue Oaroxxenare/bHOCTH 001 eHus;

COIOCTAB/ISITh CBOM CY)K/IEHMsI C CYXK/eHUsIMU [JPYruMX YUaCTHUKOB
Juanora, o6Hapy >KMBaTh pa3/iMure 1 CXO/CTBO TTO3HULHH;

BBID@KATh CBOIO TOUKY 3PEHMS B YCTHBIX M MMChMEHHBIX TEKCTaX;
myO/IMUHO MpeJCTaB/IsATh Pe3yabTaTbl BLIMOJHEHHOrO (U3UUYECKOro
OmbITa (3KCMIePUMEHTa, UCCIeI0BaHus, TIPOEKTA);

MOHMMAaTh W WCIO/b30BaTh  TPEMMYIIECTBA  KOMAaHJHOM U
UH/UBKUyabHOW paboThl MpU pelleHUd KOHKPeTHOM (u3uueckoi
npobiemel;

MPUHUMATh LieId  COBMECTHOH  /1eATe/IbHOCTH, OpraHW30BbIBATh
JeUCTBUSL 10 e8 [JOCTWKEeHWI: pacrpejensiTb pojad, 00CyXKJaTh
MpOLIeCChl M pe3yJsbTaThl COBMeCTHOM paboTtel, 0000mmiate mHeHus
HECKONBKUX JTIOAEH;

BBITIOJTHATH CBOKO YacThb PabOThI, J0CTUTast KAUeCTBEHHOTO pe3y/ibTara
[0 CBOEMY HallpaBJeHUI0 U KOOPAWHUDPYS CBOU [I€MCTBUS C APYTUMH
YJIeHaMH1 KOMaH/IbI;

OL|eHUBATh KauecTBO CBOEI0 BKJiaza B OOLMIA MPOAYKT 10 KPUTEPUsIM,
CaMOCTOSITENTbHO CHOPMY/IMPOBAHHBIM YUaCTHUKAMU B3aUMO/IeHCTBUSI.

PeryiaTHBHBbIE YHHBEpPCa/IbHbIe yueOHbIe e CTBHA

Camooprasusanus:

BLIABIAT MPOO/MEeMbI B JKW3HEHHBIX W yueOHBIX CHUTyarusx,
TPeOYIOLMX /71 perieHus (GrU3nUeCKuX 3HAHUM;

ODUEHTHUDOBATLCS B PA3MUHBIX TI0JX0/laX TPHUHSTHS DeIIeHUH
(MHAUBU/YA/IbHOE, [IPUHSTUE PeLleHUs! B IpyIlle, [IPUHATHE PelleHUi
rpynmnou);

CaMOCTOSITEJIbHO COCTAB/ISITh a/rOPUTM pelleHus: (pU3nyecKor 3azauu
WIM IUlaHa WCCAeJ0BaHUs C YUY€TOM MMEIOLIMXCS pecypcoB H
COOCTBEHHBIX  BO3MOJXKHOCTeH, apryMeHTHUDOBaTh  [pejiaraeMble
BapUaHThl PeLeHmi;

7ienath BBIOOP ¥ 6paTh OTBETCTBEHHOCTH 3a PeIieHne.

CaMOKOHTPO0/Ib, 3MOLIHOHA/IbHBIN HHTE/I/IEKT:



[laBaTb Q/|eKBaTHYI0 OLeHKYy CMTyalMd M TIpejjaratb IUlaH eé
V3MEHEeHUS;

OOBACHATL TMPUUYHHBI IOCTYKEHUS (HEIOCTYKEHWsT) DPe3yJsIbTaToB
JleATe/IbHOCTH, AaBaTh OLIeHKY MPHOOPeTEHHOMY OIBITY;

BHOCUTb KOPPEKTHBEI B [IeSITE/IbHOCTH (B TOM UMCJIE B XOZ, BHITIO/THEHUS
(U3UUECKOTO HUCC/eIOBAHUST W/IM TIPOEKTa) Ha OCHOBE HOBBIX
00CTOATE/ILCTB, M3MEHUBILUXCS CUTYyalUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILMX TPYAHOCTEMH;

OL|eHHUBaTb COOTBETCTBUE pe3yJbTara Lie/k U YC/IOBUSAM;

CTaBUTH Ce0si Ha MeCTO Jpyroro uejoBeKa B XOJe Cropa WU
JMCKyCCMM Ha HAy4HYI0 TeMy, TMOHMMAaTb MOTHBBI, HamepeHusi U
JIOTHKY APYTOTO0;

NpU3HaBaTh CBOE MpaBO Ha OMIMOKY MU pelneHnd (U3NYecKux 3aaau
WM B YTBEPK/IEHUAX Ha Hay4YHbIe TEMbI ¥ TAKOe JKe MPaBo APYToro.

IMPEJMETHBIE PE3YJ/IbTATHBI

K koHILly oOyueHusi B 7 Kjiacce rpejMeTHbIe pe3y/nbTaThl Ha 0a30BOM
YPOBHE /I0/KHBI OTPaXkaTh CHOPMHPOBAHHOCTh Y 00YUAIOIIMXCST YMEHHA:

MCII0/1b30BaTh  MOHATUS:  (uU3Mueckue U XUMUYECKHe  siB/IeHMUS,
HabmoeHre, IKCIIePUMEHT, MOJe/Tb, THUI0Te3a, eAUHULBI (Pr3NUecKux
Be/TMYMH, aTOM, MOJeKyJ/ia, arperaTHbie COCTOSIHUS BeliecTBa (TBEpaoe,
JKUAKOe, Ta3000pa3Hoe), MexaHHdyeckoe [ABIKeHHe (paBHOMEDHOE,
HEPAaBHOMEpHOe, NPSMOMHENHOe), TPAeKTOPUs, PaBHO/EHCTBYHOLLAs
cuna,  gedopmauus  (yopyras, —IUlacTA4Yeckasl),  HeBeCcOMOCTb,
COOBIIAOIINECsT COCY/IbI;

pa3nuyath siBieHdd  (AuQQy3usa, TernyioBoe IBUKEHHe YaCTHL|
Bell(eCTBa, paBHOMEDHOe [BW)KeHWe, HepaBHOMEpHOe [BUKeHue,
UHepLUsl, B3aUMOJENCTBHe TeJl, paBHOBeCMe TBEPALIX Tel C
3aKperyIeHHOW OCbI0 BpalleHusi, T[epejaya /iaBjieHUsi TBEPAbIMU
TelaMH, JKUJKOCTSIMU M ras3amu, atMochepHoe [aBiieHue, TiaBaHue
Tesl, TIPeBpPALeHHsI MeXaHWYeCKOW SHepruM) II0 OINUCAHUI0 UX
XapakTepHbIX CBOMCTB M HAa OCHOBE OMbLITOB, /[e€MOHCTPUPYHOLINX
JlaHHOe (pr3UUeCKoe sIB/IeHue;

pacrio3HaBaTh [pPOSIB/IEHUE U3YUEHHbIX (PU3MUeCKUX sIBJIEHUU B
OKpY’KarllleM Mupe, B TOM uuc/ie (pU3nueckue siBJIeHUsl B MPUPOJe:
MPUMEDBbI IBWKEHUS C Pa3/IMUHbIMU CKODOCTAMHU B )KMBOH U HEXHUBOM
npupojie, AelCTBUE CU/Ibl TPEHWsI B TIPUPOJE U TexXHUKe, BIIMsIHUE
arMoc(epHOro /laB/ieHUsl Ha )XUBOW OpPraHusM, IjlaBaHue pbi0, pbluaru
B Tejie Ye/iOBeKa, MPU 3TOM TePeBOJAUTHL MPAKTAYeCKyl0 3aJauy B
yuebHYI0, BbIIENIATEH CYIeCTBEHHbIe CBOWCTBA (MPU3HAKK) (PU3HUUeCKnX
SIBJICHUH;

OMHUCBbIBATH M3yUEHHbIE CBOMCTBA Tel W (U3UUECKUE SIBJICHUS,
UCrosib3yst Quanueckue BenuuurHbl (Macca, 00BEM, [JIOTHOCTb
BelleCcTBa, Bpemsi, MyTb, CKOPOCTb, CPEJHSISI CKOPOCTb, CUJjla YIIPYIOCTH,
cdna TSKeCTH, BeC Tela, CWla TPeHWs, JaBjeHue (TBEDAOro Tesa,
)KU/IKOCTH, rasa), BbITA/IKMBAIOI|ass Cuia, MexaHuueckas paborta,
MOILHOCTb, TUIeYO0 CHJIbl, MOMEHT CHJIbl, KO3(hGOULUEeHT I10/1e3HOro
JeNCTBUSI MeXaHU3MOB, KWUHETUUeCKast v NMoTeHLUabHast SHeprust), rnpu
OTMMCAHWK TIPaBU/IBHO TPAKTOBATH (PM3MUYECKUN CMBICT WCTIONH3yeMbIX
BeJIMUMH, WX 0003HaueHWsT W eAuHULBl (PU3NUECKUX BeJIMYUH,



HaxXOAUTh (OPMYIIbl, CBS3BIBAIOLLME JAHHYIO (U3UUECKYIO BEJIUUHMHY C
APYTMMM BeIMUMHAMH, CTPOMTH rpadMKy M3y4YeHHBIX 3aBUMCUMOCTEN
(hM3MYeCKHUX BeJINUMH;

XapakTepu30BaTb CBOMCTBA TeJ, (pU3nUeCKHe SBJIEHUS U TPOLECCHI,
UCIIOMb3ys TpaBWwiIa CJIOKeHUs CWI (BAOJIb OAHOU MPSIMOM), 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxume/a, PaBU/I0 PaBHOBECUS pbluara
(bnoka), «30/70TO€ TIPABW/IO» MEXaHWUKW, 3aKOH COXpPaHEHUs
MeXaHWYeCKON 3Hepruu, rpy 3TOM JaBaTh CJIOBECHYH (HOPMYIUPOBKY
3aKOHA U 3aIMCbIBaTh €ro MaTemMaTHueckoe BbIDaKeHHe;

00bACHATL (PU3MUecKue sBJIeHUS, MPOLIeCCHl U CBOMCTBA Te, B TOM
yucae M B KOHTEKCTe CUTyalud [PAaKTUKOOPUMEHTUPOBAHHOIO
XapakTepa: BBbISIBNSITh TPUYAHHO-C/IE/ICTBEHHBbIE CBA3M, CTPOMTh
obbsicHeHue U3 1—2 MOTMUYECKUX IIaroB C OMOpPOW Ha 1-2 W3yueHHBIX
CBOMCTBA  (DM3MYECKUX  fABJIGHUM, (PU3NYECKHMX  3aKOHa WA
3aKOHOMEPHOCTY;

pellarts pacuéTHble 3ajaud B 1-2 [eUCTBUS, UCIIO/b3ysl 3aKOHbI U
(hopMyibl, CBsI3bIBatOLME (PU3MUECKUE BeIMUMHBL: Ha OCHOBE aHaau3a
YyCJIOBUSL  33@/layd  3alMChiBaTh KParkoe yC/I0BUE, I0/CTaB/ATh
bu3snueckue BenMurHbl B (DOPMYJIbl U MPOBOAWUTL PACYETHI, HAXOAUTh
CrpaBOuHbIe JlaHHble, HeOOXOAKUMbIe Ui pelleHusi 3a/iay, OLieHUBAThb
PeaTMCTUYHOCTD TI0/TyUeHHOW (PH3MUeCKOU BeTMUMHBI;

pacrio3HaBath MpoOieMbl, KOTOpPble MOXHO PEIUTh TIPU TOMOIIH
(y3MueCcKux MeTOZOB, B ONHWCAHUU MCCJIEAOBAHUSA  BBIAEIATDH
IpoBepsieMOe  IMPeANOo/okKeHue (runore3sy), pa3iMyatb U
VHTEepIpeTupoBaTh [10/IyUeHHbIH pe3ysbTar, HaX0AUTb OLUMOKU B X0ze
OMbITa, [1e/1aTh BbIBO/bI 10 €r0 pe3y/bTaTaM;

MPOBOAWTEL OMbIThl 110 HAOMHOAEHUIO (DU3MUECKUX SIBJIEHUH WIIH
Gu3nyeckux  CBOWCTB  Tel:  (OpPMYy/IMpOBaTb  MpoOBepsieMble
NpeAronoKeHusi,  cobupatb  YCTAHOBKY M3  TIPeJIOXKEHHOrO0
obopyoBaHusl, 3aNMCbIBaTh X0/, OMbITa U (POPMYIMPOBATH BHIBO/IbI;
BBITMIOJTHATh TIPSIMble W3MEPeHWsi PacCTOSHUS, BPeMeHW, MacChl Tesa,
0bbéMa, CUMbI M TeMIlepaTypbl C MCIOJb30BAHUEM aHAJIOTOBLIX U
IUPPOBLIX TMPUOOPOB, 3aMUChIBATL TMOKa3aHWs TPUOOPOB C YuETOM
3a/IaHHOU abCOTIOTHOM TIOTPEITHOCTH H3MEPEeHHH;

IIPOBO/IUTL UCC/IE/I0BAHUE 3aBUCUMOCTH OJHOU (hPM3UUECKOU BeJTMUUHbI
OT JIPyTrO# C UCTO0JIb30BAHUEM TPSIMBIX M3MePEeHUH (3aBUCUMOCTH TyTH
DaBHOMEDHO [BWXKYLIEroCs Tefa OT BPEMEHHU /JBWKEHHs TeJla, CHIIbI
TPeHUsI CKOJIb)KeHHsI OT Beca TeJla, KauectBa 00paboTKu MOBepXHOCTeH
TeJl U He3aBUCUMOCTHU CHJIbl TPEHUsl OT IIOL@Ad CONPUKOCHOBEHUS
TeJl, CU/Tbl YIIPYTOCTH OT YJJIMHEHUSI TIPY>KUHBI, BHITA/TIKABAIOILEN CHJTbI
oT 06BéMa MOTPY/KEHHOW YaCTU Tefa M OT TUIOTHOCTH JKHUJKOCTH, eé
HE3aBUCHUMOCTHA OT IUIOTHOCTH Tejia, OT T[/yOWHBI, Ha KOTOPYIO
HOIG‘]JY)KEHO TeJI0, YC/I0BUH I/1aBaHUSI TeJl, YCJIOBUN PaBHOBECHUs pbluara
u 0/10KOB), yuacTBOBaTh B IJIaHMPOBaHUM yueOHOI0 UCC/Ie/l0BaHUS,
cobupath  YCTAaHOBKY U  BBINOJHSTH  WU3MEPEHUsi,  Clefys
[pejoKeHHOMY [UlaHy, (UKCUpPOBATh pe3y/bTaThl [01YYEHHOU
3aBUCHUMOCTH (DU3UYECKUX BETMYMH B BHJE MpPeJI0KeHHbIX Tabul U
rpaduKoB, AenaTh BLIBO/bI [10 pe3yJibTaTaM UCC/iel0BaHUs;

MPOBO/AWTL KOCBEHHbIE M3MepeHusi (U3NUecKMX BeMUuYUH (MJI0THOCTh
BeIIeCTBa JXKWAKOCTM M TBEPJOrO Tena, CWla TPeHUsi CKOIbXeHWs,
JaBjeHre BO34yXd, BBbITA/JKMBAKOLAaA CWIa, [eUCTBYIOLAs Ha



MOrPY’>KEHHOE B XKH/KOCTb Teso, KOIMMOULMEHT I0Je3HOro JeiCTBus
MPOCTbIX MEXaHW3MOB), C/eAysi TpejI0KeHHOW WHCTPYKLMK: TIpU
BBITIOJTHEHUM W3MepeHn cobupaTh 3KCrepuMeHTanbHyH YCTaHOBKY U
BBLIUMC/IATh 3HAUEHHE UCKOMOM Be/IMUMHBI;

coOMOAaTh TpaBW/la TEXHUKM 0Oe30macHOCTH mpu  pabore C
nabopaTopHbIM 000PYyJ0BaHUEM;

yKa3bIBaTh MPUHILUIbI JeHCTBUsI MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BEChI, TEDMOMETD, WHAMOMETD, COODLaroIMecs cocy/bl, bapomerp,
pbIyar, MoJBHKHBIN W HEMO/BIKHbIH 010K, HAaK/IOHHAS T/I0OCKOCTb;
XapaKkTepu30BaTh TMPUHLMUIbLI JIeMCTBUS  U3yUeHHbIX npnﬁopos "
TEXHUUECKHUX YCTPOMCTB C OMOPOM HA MX OMMcaHus (B TOM 4HCIe:
MO/JIIMITHUKY, YCTPOWCTBO BOJIONPOBO/A, THUAPAaBIMUECKUM Tpecc,
MaHOMeTp, BbICOTOMEp, TMOPIIHEeBOW HACOC, apeoMeTp), MCIO/b3yd
3HaHUsI O CBOMCTBAx (U3MUECKMX SIBGHUM U HeoOXogumble
(hu3rueckue 3aKOHbI U 3aKOHOMEPHOCTH;

IIPUBOJUTL  [pUMepbl (HAXoAWTh MH(MOPMALMKD O IIpUMepax)
MPaKTUUeCKOr0 WCII0/1b30BaHusl (PU3NUeCKUX 3HAHWUK B TMOBCE/HEBHOM
)KU3HM /151 obecrieueHus: 6e30macHOCTH Mpu obpareHny ¢ npubopamu
U TeXHUYECKUMH YCTPOMCTBAaMH, COXPAHEHUS 3/J0POBbA U COOJIIOeHNSsI
HOPM 3K0JIOFMUeCKOro MoBeJeHust B OKpY KatolLel cpejie;
OCyILeCTB/IsATH 0TOOP uCTOUHMKOB wuHGpopMaimu B UWHTepHeTe B
COOTBETCTBMM C 3aJ@HHBIM TIOMCKOBBIM 3alpoCOM, Ha OCHOBe
UMEIOIMXCSA 3HAHUM U MyTEM CPABHEHUS DPa3/IMUHBbIX MCTOYHUKOB
BbIIEIAT MH(OPMALMIO, KOTOpas $BJASETCSl NPOTUBOPEUMBON WU
MOXKeT ObITb HEIOCTOBEPHOI;

UCMO0/b30BaTh MPU  BBINOJIHEHUA yueOHbIX  3a/laHUl  HayuHO-
MOMNY/ASAPHYI0 JIATepaTypy (HU3MUecKoro cCo/jiep)KaHus, CrpaBOYHbIe
marepuaszbl, pecypcel cerd VHTepHer, BjajeTb  NpuUémamu
KOHCIIeKTUPOBaHUs TeKcTa, npeobpasoBaHusi MHGOPMALUK K3 OJHOM
3HAaKOBOM CUCTEMBI B [IPYTY10;

CO3/]aBaTh COOCTBEeHHbIE KPaTKWe MHAChbMEHHbIe W yCTHbIe COOOIeHus
Ha OCHOBe 2—3 MCTOYHUKOB MH(OPMaLUU (PU3NYECKOr0 COZepKaHus, B
TOM uMciae MyO/nuuHO fAenath KpaTkue COoOmmieHuss O pe3ysbTaTax
NIPOEKTOB WM yuyeOHbIX WUCC/Ae[0BaHUIl, NPU 3TOM TIPAMOTHO
UCII0/Ib30BaTh W3YUEHHbIM [IOHSATUMHBIA anrnapar Kypca (u3mky,
COTIPOBOXK/IaTh BBICTYII/IEHUE MPe3eHTal|uei;

DU BBINIOJIHEHUM YUeOHBIX [POEKTOB W WCC/IeJ0BaHUI PaCIpeesisiTh
00513aHHOCTH B TpYIMe B COOTBETCTBHUM C MOCTaB/IeHHLIMU 3a/lauyaMHy,
CIe[UTh 32 BBINOJHEHWEM I[1/1laHa [elCTBUM, a/JieKBaTHO OLIEHWBATh
COOCTBeHHBIM  BK/Ia[ B  JeATe/IbHOCT TPYMMbI, BBICTPAWBaTh
KOMMYHMKAaTUBHOE B3aUMO/IeliCTBHE, YUUThIBasi MHEHHe OKPY KatOIIUX.

K konuy oOyuenus B 8 K/acce rnpeiMeTHble pe3ybTaTbl Ha 0a30BOM
YPOBHE /I0/DKHBI OTPaXKaTh CHOPMHUPOBAHHOCTb Y 00YUAFOI[UXCST YMEHHIA:

UCIMO0/Ib30BaTh T[OHATHS: Macca M pa3sMepbl MOJIEKYJ/l, TEerJloBOe
IBW)KEHUE aTOMOB W MOJIEKYJ, arperatHble COCTOSIHUSI BeIeCTBa,
KPUCTA//IMUeCKKe U aMop(HbIe Te/la, HACBIL[EHHbIM W HeHAChII|eHHbIH
rmap, BA@XHOCTb BO3/JyXa, TeMrepaTypa, BHYTPEHHsA 3HEprus,
TENJIOBOM  JIBUraTe/b, 3/eMEHTApHBLIM  JMEKTPUUECKHI  3aps/,
3JIEKTPAUYECKOE 10716, TPOBOAHUKM W AWUIIEKTPUKHM, TOCTOSHHBIA
3NMEKTPUUECKNIN TOK, MATHUTHOE TIOJTE;



pas/imyath sBJIeHUs (TeryioBoe pacilvpeHHre U CKartue, Terionepejaua,
TerUIOBOe  paBHOBeCHe, CMauvMBaHWe, KalwUpHble  SBJIEHUS,
MCriapeHme, KOH/IeHCalus, T/1aB/ieHue, KpUCTaaIu3anys
(oTBepaeBaHue), KUIeHWe, Temvionepejada (TerUIONpOBOAHOCT,
KOHBEKLIUsI, U3/TyUeHUe), 3/1eKTpU3aLysl Tesl, B3aUMO/eiCTBHe 3aps/ioB,
JenCTBus 3JIEKTPUUECKOTO TOKa, KOPOTKO€ 3aMbIKaHue,
B3aUMO/eCTBYEe MarHUTOB, AEUCTBHE MAarHUTHOTO [10/151 Ha MPOBO/JHUK
C TOKOM, 3/IeKTDOMAarHWUTHasi WHAYKLMUS) [0 OMUCAHWUK  UX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OIbITOB, [EMOHCTPUPYIOLLHX
JlaHHoe (hu3rueckoe siBJIeHUE;

pacrno3HaBaTb NPOSIBJIEHUME U3YyUeHHbIX (U3MUECKMX SIBJIEHUM B
OKPY’KaIOllleM MHpe, B TOM uucie (u3nueckue siBeHWs B MPUPOJE:
MOBEPXHOCTHOE HaTsDKeHWe W KalwUIsipHble SiBJeHUs B TIPUPOJE,
KpPUCTa//Ibl B Tpupoge, usnyueHne CosHL, 3amep3aHue BOLOEMOB,
MOpckue Opu3sbl, o00pa3oBaHuWe PpOChl, TyMaHa, WHes, CHera,
3/IeKTpUYecKre siBJeHUst B arMocdepe, 3/IeKTPUUECTBO JKUBBIX
OpraHusmMOB, MarHWTHOe T0je 3eM/IH, /[peid TMoJCoB, poJib
MarHMTHOTO TOJIs /I KU3HU Ha 3emJie, Mo/sipHOe CUsHUE, TIPDU 3TOM
MepeBOJAUTL  NPAKTHUECKyl  3a7ayy B yueOHyIO,  BbIJE/ATh
CyLeCTBEHHbIE CBOMCTBA (MPU3HAKHK) (DU3UUECKUX SBJEHUH;
OMMCHIBATh M3yueHHbIe CBOWCTBA Ten U (QU3MUECKHe sIBIeHUS,
UCTIONB3ysl  (U3MUeCKWe BeNMuMHBl  (TemMrepaTypa, BHYTPEHHSS
SHEPrus, KOJWYECTBO TeIUIOThl, Y/e/bHas TeIIOEMKOCTb BeLeCTBa,
yJe/bHas TemIOoTa I/1aB/IeHMs, y/elbHas TeioTa napoobpa3oBaHus,
yJe/bHasi TelyloTa CropaHysi TOIUIMBA, KO3((ULIMEHT [10/1e3HOro
NeUCTBUs TEIUIOBOM MallMHbl, OTHOCUTE/IbHAsl BJAXXHOCTb BO3/yXa,
3/IEKTPUYECKHAN 3aps/, CWla TOKa, 3/IeKTPUYEeCKOe HaripsukeHue,
COIpPOTHB/IEHWE TIPOBO/IHMKA, Y/e/lbHOe COINPOTHUB/IeHHe BeLeCTBa,
paboTa ¥ MOL{HOCTh 3/1IeKTPUUECKOT0 TOKa), TIPU OMMCAHUM TIPABU/ILHO
TPAKTOBaTh (PM3UUECKUI CMBIC/ UCITI0/Ib3YeMbIX BEIMUMH, 0003HaueHus
Y eJUHUIIbI (PU3MUeCKUX BeJIMYMH, HaXOUTh (QOPMYJIbl, CBA3bIBAIOLIME
NAHHYH (U3UYeCKYH0 BeJIMUMHY C APYTUMH BeTMUMHAMH, CTPOUTb
rpauKy U3y4eHHbIX 3aBUCUMOCTeN (PH3UUeCKUX BeJINUUH;
XapakTepu30BaTh CBOWCTBA Tesl, (pU3MUeCKHUEe SIB/IEHUSI U TIPOLIECCHI,
UCII0JIb3Y51 OCHOBHBIE [10/10)KeHUs MOJIeKY/ISIpPHO-KUHeTUYeCKON Teopuun
CTPOEHHWsl  BellleCTBa, TPUHLMIT  CyMNeprosuiuu  mnojeit  (Ha
KaueCTBEHHOM YDOBHe), 3aKOH COXpaHeHus 3apsza, 3akoH Oma [/
yuacTka 1iern#, 3akKoH /oy ns—JleHnia, 3aKkoH COXpaHeHUsl JHePruu, Ipu
9TOM /laBaTh C/0BeCHYH (OPMY/JMPOBKY 3aKOHA W 3aluChiBaTh €ro
MaTemMaThUyeCcKoe BbIpaKeHue;

00BACHATH (PU3MUeCKUe TIPOIeCChl W CBOWMCTBA Tel, B TOM YMCJie U B
KOHTEKCTe  CUTyalMid  MPAaKTUKOOPHMEHTUPOBAHHOTO  XapakTepa:
BBISIB/IATH [IPUUMHHOC/IE/CTBEHHbIE CBSI3H, CTPOUTL 00bsICHeHHE U3 1-2
JIOTMYeCKUX L1aroB C OMopoi Ha 1—2 u3yueHHbIX CBOMCTBA (PU3UUECKUX
sIB/IeHUH, (DH31MUeCKUX 3aKOHOB U/ 3aKOHOMEPHOCTeH;

peliaTth pacuéTHble 3a7aud B 2—3 JeKCTBUS, MCI0/Ib3Ysl 3aKOHbI U
(hopMyJibl, CBfI3bIBAIOLLME (HU3HUECKHe BeJIMYMHBI: Ha OCHOBE aHasu3a
YCJIOBUS 3a/lauy 3aMMChIBaTh KPaTKOe YC/I0BUE, BISB/IATH HeJ0CTaTOK
JAHHBIX 1S pelleHust 3ajaud, BbIOMpaTh 3akoHbl U (OPMYIIbI,
HeoOXouMbIe /711 eé pelleHusi, TIPOBO/IMThL PacuéThl U CPAaBHUBATh



M0JIlyyeHHOe 3HaueHue (U3UUeCKOW BeJMUMHBI C  W3BECTHBIMM
J@HHBIMMU;

pacrio3HaBath MpoOieMbl, KOTOpble MOXKHO PEIIuTh TIPU TOMOIH
(hU31UeCKUX METOZO0B, UCIO/Ib3ys ONUCAaHUe UCC/Ie0BAHNUS, BbIACIATH
IIPOBEPSIEMOE  TIPE/IO/I0KEeHWe, OLIeHMBATh IPAaBUILHOCTE ITOPsJKa
NIPOBEIeHUS UCC/IeIOBaHUS, [1e/1aTh BbIBOJRL,

IIPOBO/IUTh ONbITHI M0 HAOMIOAEHUI0 (U3UUECKUX SIBJIEHUN WU
(pu3rueckux CBOMCTB Tejl (KanmWIsipHbIE SIBJIEHUS, 3aBUCHUMOCTh
JaBJIeHUsI BO3/yXa OT ero o0béma, Temriepatypbl, CKOPOCTH MpoLiecca
OCTHIBAHWSI M HarpeBaHus [pU HM3/yYeHUH OT LBeTa W3/yyarollei
(rorsojaromie) TMOBEPXHOCTH, CKOPOCTh MCIApeHus BOAbI  OT
TemIepaTypbl XUAKOCTA W TUIOMIa M e€ MOBEePXHOCTH, 3/eKTpU3als
Tel W B3aUMOJENCTBHE 3JIEKTPUUECKUX 3apsiioB, B3anMOJEWUCTBHE
MOCTOSTHHBIX MarHUTOB, BU3ya/M3alUsi MATHATHBIX T10JIeH MOCTOSHHBIX
MarHuTOB, J[eWCTBUS MAarHUTHOIO II0/II HA IIPOBOJHUK C TOKOM,
CBOWCTBA 3/1IKTPOMAarHura, CBOMCTBA 3/IEKTPO/BUraTe/Isl [IOCTOSIHHOIO
TOKa): (OpMy/IMpOBaTh TIPOBepsieMble TpPEANO/IOXKeHUs, cobuparth
YCTaHOBKY M3 IpeJ/10KeHHOro 000py0BaHusl, OMUCHIBATL X0/, OIbITa
1 (OpMyTUPOBAThH BLIBO/bI;

BBIMOJIHATL ~ MIPSIMble  KM3MepeHUsi TemrepaTypbl, OTHOCUTE/bLHON
BJI@KHOCTU BO3/yXa, CWIbl TOKA, HarpsbDKeHWs C WCI0Jb30BaHUEeM
aHaJIOTOBbLIX MPUDOOPOB ¥ JATUMKOB (PHU3MUECKMX BETMUKH, %paBHI/IBaTL
pesyjbTaTbl  M3MEpeHUHM € yuyéToM  3a/aHHOW  abCOoMOTHOU
MOTPEILHOCTH;

[IPOBO/IUTE UCC/IE/I0BAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOU Be/IMUUHbI
OT [JpYyrol C WCIMO/Jb30BaHUEM IIPSIMbIX W3MepeHU! (3aBUCUMOCTb
COTMPOTHB/IEHUs TIPOBO/IHMKA OT €ro /JIMHBI, TJIOLa/AN MONepeyHoro
CeueHus1 U Y/ie/IbHOTO COTIPOTHUBJIEHUS BelleCTBa IPOBOZHUKA, CHUJIbI
TOKa, W/JYLLEro uepe3 MPOBOJHMK, OT HalpsyKeHUs Ha IPOBOJHHKE,
MCC/Ie/j0BaHME [10C/Ie/I0BATEILHOIO M Tapajie/ibHOr0  COeAMHEeHUH
MIPOBOJJHUKOB): TUIAHMPOBATh MCC/IelOBaHKWe, CcOOMpaTh yCTaHOBKY M
BBIMO/THATb U3MepPeHus, CJieAysl NMpeJIoKeHHOMY T1aHy, (PMKCHPOBAaTh
pe3yJsbTaThbl MO/YYEHHOW 3aBUCUMOCTU B BUjJe TabmuL U rpadukos,
JlesiaTh BBIBO/IBI 10 pe3y/bTaTtaM UCC/IeJ0BaHuS,

IIPOBO/IUTH KOCBEHHbIE W3MepeHusi (PU3MUecKux BeJMuuH (yze/ibHast
TErJIOEMKOCTb  BEI[eCTBA, COMPOTHUB/IEHWE TPOBOJHUKA, paboTa u
MOLHOCTb JIEKTPUUECKOr0 TOKA): [/IaHUPOBaTh W3MepeHusi, cobupaTh
SKCIePUMEHTAIbHYI0 YCTAHOBKY, C/e/ys NpeaiosKeHHOH UHCTPYKLUH,
1 BBIYUC/ISATH 3HAYEHKEe Be/IMUUHBI;

cobmopaTte TpaBWIa TeXHUWKM Oe3ormacHoctTh Tipu  paboTte ¢
nabopaTopHbIM 000PYAOBaHKEM;

XapaKTepu30BaTh TIPUHLIUIBLI JEMCTBUS M3yueHHbIX TIPUOOPOB U
TeXHUUECKUX YCTPOMCTB C OMOPOM HAa UX ONHCaHHA (B TOM 4HUCIE:
cucTeMa OTOIIEHUs! [[OMOB, TUTPOMETP, rapoBasi TypbuHa, amriepmerp,
BOJIbTMETD, CUETUUK 3/IEKTPUUECKOW 3HePruu, 3/JeKTPOOCBeTUTE/IbHbIe
rpubopkl, HarpesaTeJbHbIe 3/1eKTPONPUOOPSI (ripumepsr),
3/IeKTPUUeCKHe TpeJ0XPaHUTe/H, /IeKTPOMAarHuT, 3/1eKTPO/ABUraTeslb
MIOCTOSIHHOTO TOKA), MCIO/b3ysl 3HAHMSI O CBOMCTBaX (HU3MUYECKUX
sIB/IEHUI U HeoOXoauMble u3nUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTth TPOCTbIe TEXHUUYECKWEe YCTPOMCTBA M M3MEPUTebHbIe
npubopbpl MO CXeMaM M CXeMAaTWYHbIM PHCYHKaM (PKUAKOCTHbIM



TePMOMETP, TepMOC, TICUXPOMeTpP, TUIPOMETD, JIBUraTe/lb BHYTPEHHEero
CropaHusi, 3/1eKTPOCKOM, PeocTaT), COCTABJISATh CXeMbl 3JIEKTPUULCKUX
1eres C ToCne/loBaTe/ibHbIM W TlapasuleNibHbIM — COeMHEeHHeM
3/IEMEHTOB,  pa3/uasi  yCJIOBHbIe  0003HaUueHWs  37IEMEHTOB
3JIEKTPAUECKUX LIeTeH;

e TMPUBOJUTL [IPpUMepbl (HAaXOJWUTb WH(OPMALUD O IpUMepax)
[IPaKTUUECKOI'0 UCII0/1b30BaHusl (PU3MUECKUX 3HAHUN B IOBCE/HEBHOM
)KU3HHU /151 obecrieueHusi 6e301acHOCTY Mpy oOpallieHuy ¢ rpudopamu
Y TEXHUUECKUMU YCTPOMCTBAMH, COXPaHeHHUs 3/10pOBbsl U COO/IO/IeHHS
HOPM 9K0JIOTUUECKOro MoBe/leHus B OKPYKarolel cpefe;

¢ OCYILIECTB/IATH TMOUCK HHGOPMALMKU (U3MUECKOTO COJep)KaHUsS B
MHTepHeTe, Ha OCHOBe WMEIOLUXCS 3HAHWNW W TMyTEM CpaBHEHUS
JOTOJIHUTE/IbHBIX WCTOUHMKOB BbIAENATh HH(OPMAIMI0, KOTOpas
SIBMISIETCS] POTUBOPEUHBOM WU MOKET ObITh HeZJOCTOBEPHOIA;

e WCMOMb30BAaTh TIPU  BBINOJHEHWM yueOHbIX 33/laHUM  HayuHO-
IHOIYJISIPHYI0  JIMTeparypy (U3UUecKOro CO/jep)kKaHusi, ClipaBOYHble
MaTepuasnbl, pecypcbl ceTu WHTepHeT, BiajeTb IpUéMaMu
KOHCITeKTUPOBaHHs TeKCTa, npeobpasoBaHus MHGOPMALUKM K3 OJHOM
3HAaKOBOM CUCTEMEI B [IPYTYIO0;

e (03/laBaTh COOCTBEHHbIE MMUCbMEHHbIe U KPAaTKue YCTHbIe COODLeHus,
0606m1asi HGOPMALMI0O W3 HECKONBKHMX HCTOUHWKOB (Pr3nNuecKoro
cofiepkaHusi, B TOM uuciae NyOMMYHO TIPeACTaBisiTh Pe3y/bTaThl
IIDOGKTHOM WIM HCUIES0BATE/IbCKOM  [eATeNbHOCTH, IIPU  ITOM
I'PaMOTHO MCII0/Ib30BaTh M3YUEeHHbIM [MOHATUMHBIM armapar Kypca
(U3MKY, CONPOBOXK/ATh BHICTYIL/IEHVE TIPe3eHTaLuel;

e IIPU BbIMNO/HEHUU yueOHBIX MPOEKTOB U MCCAe0BaHUN (PU3NUecKux
IMPOLIeCCOB pacrpezensaTs 0053aHHOCTH B TPYINe B COOTBETCTBUM C
MOCTaBJEHHbIMU 3a/la4aMH, CJIe[IUTh 3a BbIMOJHEHUEM I1/1aHa e CTBUN
U KODDEKTUDOBaThb €ro, aJeKBaTHO OLeHWBATh COOCTBEeHHBIN BK/a[ B
JesiTe/IbHOCTh rpynbl, BbICTPauBaTh KOMMYHUKaTHBHOE
B3aMMO/eICTBHE, TIPOSIB/ISISi TOTOBHOCTD pPa3pelaTh KOH(IUKTHI.

K koHily ofyueHus B 9 Kjacce mpeaMeTHbie pe3ynbTaThl Ha 0a30BOM

YPOBHE [JO/DKHBI OTPaXKaTb CHOPMHUPOBAHHOCTb y 00YUaIOIUXCST YMEHWM:

e HCIIO/Ib30BaTh IIOHATHS: CUCTeMAa OTCuéTa, MaTepuaybHas TOUKa,
TPaeKTopus, OTHOCUTE/IbHOCTh MeXaHHU4eCKOoro JBYDKEHUS,
Jfeopmarus (ynpyras, rnjactuueckas), TpeHue, LieHTPOCTPeMUTe/TbHOe
YCKODEHUe, HeBeCOMOCTb W Meperpy3Ku, LIeHTD TsDKeCTH, abCOMHTHO
TBEp/JOE Teno, LEeHTP TsKeCTH TBEPJOro Teja, paBHOBeCHe,
MexaHuueckue Kosie0aHusi U BOJIHBI, 3BYK, UH(Pa3BYyK U yJbTPA3BYK,
5/IEKTDOMarHMTHbIe BOJHBI, IIKajsa 3/IeKTPOMAarHUTHBIX BOJIH, CBET,
GMM30pyKOCTh W [1albHO30DKOCTh,  CMEKTPbl  WUCMYCKAHUS U
noryonlenus, anba, Oeta- U ramma-usnyueHusi, U30TOMbI, sepHas
SHEPreTHKa,;

e pas3/uyarb fB/EeHUS (PaBHOMEPHOE U HepaBHOMEPHOE IPSMO/IMHeHHOe
IBIDKEHUE, PaBHOYCKOPEHHOE TPSMOJIMHEMHOe ABWKeHue, CBOOoaHOe
najieHue  Tesll,  paBHOMEpDHOe  JBWKEHWe 110  OKDYKHOCTH,
B3aMMO/ZeCTBUE  Te/l, DeakTHBHOe [BWXeHHWe, KosiebareibHoe
JBW)KeHUe (3aTyxarollue M BbIHYXKJEHHble Ko/ieDaHus), pe30HaHC,
BO/IHOBOE  /IBU)KEHHWe,  OTpaXKeHWe  3ByKa,  MPSIMOJIMHeK’Hoe
pacripocTpaHeHue, OTpaKeHWe W TIpe/ioM/IeHuWe CBeTa, MOIHoe
BHyTpPeHHee OTPa&KeHHe CBeTa, pas3/okeHWe 0enoro ceera B CIEKTP U



C/I0KeHHWe CreKTpaJbHbIX L|BeTOB, JWCIEPCUs CBeTa, eCTeCTBeHHas
paZii0aKTUBHOCTb, BO3HUKHOBEHME JIMHEMUaToro CIrieKTpa U3/1yueHus)
M0 ONWCAHWID WX XapakTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JeMOHCTPUPYIOLUX JaHHOe (PU3UUYeCKOe ABJICHHE;

pacrio3HaBaTh MPOSIBJIEHUE U3YUEHHBIX (U3UUECKUX SIBJICHUU B
OKpy’>KawllleM Mupe (B TOM uucjie (pu3MuecKue SBJIeHUs B IIPUPOJE:
IIpDUIUBbI U OT/IUBbIL, JBWKeHUe I1aHeT (CoOJ/IHEUHOM CUCTEeMBI,
PEAKTUBHOE [IBUXKEHWE JKUBbIX OPraHW3MOB, BOCIIDUSTUE 3BYKOB
JKUBOTHBIMH, 3eM/IeTpsiCeHUe, CelCMHYecKue BOJIHBI, LIYHaMH, 3XO,
L[BeTa TeJl, ONTUUYEeCKUe SIBJIeHUs1 B NIpUpo/e, OUosioruueckoe JeicTere
BUJMMOTO, yAbTPAapUONeTOBOrO UM  PEHTreHOBCKONO  M3/1yYeHUi,
eCTeCTBeHHBIM  paJiMOaKTHMBHBIA  (OH,  KOCMHUYEeCKue  JIyuw,
pPaZiOaKTUBHOE H3/lyueHHWe TIPUPOJHBIX MHHEpaaoB, [AelCTBHE
PaJHOaKTUBHBIX M3/IyUeHMM Ha OpraHuM3M 4Ye/oBeKa), IpPU 3TOM
NIepeBOJUTh  MPaKTUUYeCKyH 3ajauyy B yueOHYH, BblJe/ATh
CyLL|eCTBEeHHbIe CBOUCTBA (IIPU3HAKU) (PU3UUECKUX SIB/IEHUM;
ONUCbIBATh M3yUeHHbIe CBOMCTBA Tell M (U3UUYECKUE SIBJIeHUS,
UCMob3ysl (GU3ruecKkue BeTMUUHbI (Cpe/iHsAs U MIHOBEHHasi CKOPOCTb
Tesia NpU HepaBHOMEPHOM /IBU)KeHUH, YCKOpeHHe, repeMellieHre, My Th,
yriaoBas CKOPOCTb, CWUJla TPEHMUsi, CWjla YIIPDYIOCTH, CHUJIa TSDKeCTH,
yckopeHue cBOOOAHOTO mafeHusi, BeC Teja, UMITY/IbC Teja, UMITYJIbC
CWIbl, MexaHuuyeckass pabota ¥ MOIIHOCTh, TIOTEHIMaNbHAs IHEPTHst
TeJsa, NOJHATOr0 Haj MOBEPXHOCTBIO 3eM/IM, MOTeHLManbHas SHeprus
(KaroHW MNPYKWUHBI, KUHETHUECKass SHEeprus, I0/HAs MeXaHWuecKas
SHeprus, Mepuoj, U 4acToTa KojeOaHuM, AIMHA BOJIHBI, [POMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBeTa, I0OKasaTe/b IPeIOM/IEHUs
Cpe/ibl), MPU OMWCAHUM TIPABUIBHO TPAKTOBaTh (DM3MUECKUH CMBIC
UCMO/b3yeMbIX BeIWYMH, 0003HAaueHUs] U eJUHHLbl  (PU3UUYECKUX
Be/IMYMH, HAXOJUTb (DOPMYJIbl, CBSI3bIBAIOLLUE [AHHYIO (U3UUECKY!0
BEJIMUMHY C JDYTMMU BeNMUMHAMH, CTPOUTb TpaMKu M3yueHHbIX
3aBUCMMOCTe!N (DU3UUYECKUX BeJTMYMH;

XapaKTepu30BaTb CBOMCTBA Tes, (U3NYECKHe SB/ICHUA U TPOLeCCHI,
VCTIONB3YS 3aKOH COXPAHEHUsT SHePru, 3aKOH BCEMHUPHOrO TATOTEeHHs],
MIPUHLIAIT CYTNIepPIIO3ULUM CWI, TIPUHLIUIT OTHOCHUTeNbHOCTH [anmasies,
3aKOHbl HbIOTOHA, 3aKOH COXPaHeHUsl UMITYJIbCa, 3aKOHb! OTPaXKEHUsI U
NpeJIOMJIEHUS] CBETA, 3aKOHbl COXPaHEHWs 3apsiioBOr0 M MacCOBOTO
yudces TPU  AEPHBIX peakLusAX, IPU 3TOM JlaBaTh CJIOBECHYIO
GopmMy/IMpDOBKY 3aKOHa M 3alMCbiBaTh ero  MaTemaTHueckoe
BbIPA)KEeHUE,;

00BACHATE (PU3HUECKHe TIPOIeCChl ¥ CBOWMCTBA T/, B TOM UHWC/IE U B
KOHTEKCTe  CUTyaldii  MpakTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIB/IATH IPUYUHHO-C/IE/ICTBEHHbIE CBSI3H, CTPOUTh 00BsCHEHHe U3 2—
3 JIOTUUeCKUX [IAroB C ONOPOM Ha 2-3 M3YUeHHBIX CBOMCTBA
(py3nUeCcKux siBjIeHUH, (PU3NUeCKUX 3aKOHOB WX 3aKOHOMEPHOCTEH;
peliaTh pacuéTHble 3ajaud (onuparondecs Ha cucremy u3 2-3
YDaBHEHUH), HCMO/Mb3ys 3aKOHbl W (OpMy/bl,  CBsI3bIBAKOLLKE
(dusryeckde BeMUMHBI: HA OCHOBe aHaau3a YC/I0BUSL 3a/jauM
3alMChbIBaTh  KpaTKoe yCJIOBUE, BbIABJSATL  HEAOCTAWOIHe WU
130bITOUHBIE [JaHHbIE, BLIOMPATh 3aKOHbI U (DOPMYJIbI, HEOOXOAUMBbIE
JUIsl perieHus, MPOBOJWTH pacuéTbl W OLIEHUBATh PeaTMCTUYHOCTh
TO/TYYeHHOT0 3HaueH!s (PM3UUeCKON Be/TMUUHBI;



pacrio3HaBaTh I[p006/eMbl, KOTOpble MOXKHO PpeIUWTb TPU TOMOLLU
(bu3nuecKux MeTo/0B, UCIO/b3ys ONMUCAHWE MCC/IeJ0BAHUS, BbIJE/ISATH
MpOBepsieMoe  TIPe/IOI0KeHre, OIeHUBATh TIPABUIBHOCTh TOPs/IKa
NIPOBEJICHUS HCC/IeA0BAHUS, Je1aTh BBIBOZBI, HWHTEPIPETHPOBATh
pe3y/IbTaTbl HAO/IHOIeHUI U OIIBITOB;

IIPOBO/UTh ONbITHI MO HAOMOAEHUI0 (U3UUECKUX SIBJIEHUN WU
(u3nUecKux CBOMCTB TeJl (M3yueHUe BTOPOro 3akoHa HbelTOHa, 3aKOHa
COXPAHEHHs1 SHEePryu, 3aBUCUMOCTb Mepuosia KonebaHuh NpyKUHHOTO
MasiTHUKa OT MacChl rpy3a 1 )KECTKOCTH MPYKUHbI U HE3aBUCUMOCTb OT
aMIUTUTYZbl MajblX KojiebaHuii, TNpsMOJIMHEelHOe pacrpocTpaHeHue
CBETa, pas3/noxeHue Oenoro cBera B CIEKTP, H3yueHHE CBOWCTB
1300pakeHUsI B TUTOCKOM 3epKasie ¥ CBOWCTB M300pakeHUs TIpeMeTa B
cobuparoiieit 1rH3e, HabMoJeHre CIUTOMIHBIX U TUHeHUaThIX CIIeKTPOB
W3/IyueHUs1): CaMOCTOATEIbHO COOUPATh YCTAHOBKY W3 M30LITOUHOTO
Habopa 000OpyZOBaHMUS, OIMHCLIBATH XOJ OIBITA W €ro pe3y/bTaThl,
(opMy/IMPOBaTh BLIBO/IbI;

MPOBOJUTHL TPU  HEOOXOJUMOCTH CEepUK) TMPSAMbIX  U3MEpEeHUH,
orpejiesisisfi  CpeJjHee 3HAuYeHWe H3MepsieMoil BeuuuHbl ((hOKyCHOe
paccTtosiHue cobuparoled JuH3bI), 000CHOBBIBATH BBIOOP Criocoba
u3MepeHus (M3MepUuTe/ibHOr0 npubopa);

MPOBOJUTH MCCeJOBaHKEe 3aBUCHMOCTeN (M3UYeCKUX BeIUUMH C
MCTIOMb30BaHUEM TIPAMBIX U3MepPeHHH (3aBUCHMOCTh MYTU OT BPEMeHH
IIPY PaBHOYCKOPEHHOM JBIKeHWH 0e3 Haua/jbHOM CKOPOCTH, Mepuoja
KosieDaHUM MaTeMaTUueCKOr0 MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yr/1a OTpaKeHUsi CBeTa OT yrJjia IajleHust U yIJia rpejoM/eHust OT yria
na/ieHys1): TJIaHUPOBaTh WCCJIEI0BAHUE, CAMOCTOSTE/IbHO Cobupath
YCTAHOBKY, (MKCMPOBATh pe3y/lbTaThl IMOJYYEHHOW 3aBUCHMOCTH
(u3nyecKux Be/MUMH B BUJe Tab/uL U rpaUKoB, AenaTh BbIBOABI 10
pe3y/bTaTaM UCC/Ie/I0BaHUS;

MPOBOAWTL KOCBEHHble H3MepeHusi (prU3nuecKux BenuuuH (CpeHsis
CKOPOCTb ¥ YCKOpeHWe Tela TIpM paBHOYCKODEHHOM [BIKEHUH,
yCKOpeHue CBOOOAHOrO mafieHusi, }KECTKOCTb NPYKUHbL, KOIDDUIMEeHT
TPEHUsl CKOJIb)KeHHsI, MexaHuueckas pabota ¥ MOLJHOCTb, YacToTa U
nepuos KosebaHui MaTeMaTMueckoro M TIPY>KMHHOTO MasiTHUKOB,
onTuueckass cuiaa cobuparonieid JIMH3bIL, PaJiMOAKTUBHBIN  (DOH):
M/IAHUPOBATh U3MEPEeHMUsl, COOUPATh IKCIIePUMEHTAIBHYI0 YCTAHOBKY U
BBIMOJIHATb ~ M3MEDeHUs, C/lefysl  [PeJJIOKEHHOH  HMHCTPYKLIHH,
BBIUMC/IAT 3HAUEHWe BeIUUMHbBI M aHa/lW3UpOBaTh [0JyUYeHHbIe
pe3yJibTaThbl C YUETOM 33/laHHOM MOrpeLHOCTH U3MepeHuH;

cobmopaTte TpaBWIa TeXHHWKM Oe3ormacHocth Tipu paboTte ¢
nabopaTopHbIM 000PYAOBaHKEM;

pa3/iuyath OCHOBHBIE TIPU3HAKU H3YyUEHHbIX (DU3MUECKUX MOJesieit:
MaTepuasbHasi TOUKa, abCOMIOTHO TBEPAOE TE/I0, TOUCUHBIM MUCTOUHUK
CBeTa, Jlyu, TOHKAsi /IMH3a, TJlaHeTapHas MO/ie/ib aToMa, HyKJ/IOHHast
MO/1eJ/1b aTOMHOI'0 $i/1Pa;

XapaKTepu30BaTh TMPUHLMIBL JeMCTBHs M3yUeHHbIX TIPUOOPOB U
TeXHUUeCKHUX YCTDOMCTB C OMOPOM HAa WX ONUCaHus (B TOM 4HCIe:
CIUJOMETD, AATUMKHU TOJI0KEHUSs], PAaCCTOSIHUSL U YCKODeHHsl, pakerta,
9X0JI0T, OUYKM, Mepuckorl, ¢oToanmnapar, ONTUYECKHe CBETOBO/IbI,
CMeKTPOCKOI, [I03UMeTp, Kamepa BuibCOHa), MCMONb3ys 3HAHWAA O



CBOMCTBAX (PU3MUECKUX SBJIEHUM M HeoOXoauMmble (PU3NuecKue

3aKOHOMEePHOCTH;
WCIO/MB30BaTh  CXeMbl M CXeMaTUYHble DPUCYHKM  HM3yUeHHBIX
TeXHUYECKUX YCTPOMCTB, U3MEpPHUTe/bHBIX npubopoB "

TeXHOJIOTUUECKUX TIPOIECCOB TPU PEIIeHUH yueOHO-TIPAKTHUeCKUX
3a/ia4, ONTUYECKHe CXeMbl /ISl IOCTPOeHUs U300paXKeHnuM B TJI0CKOM
3epKajie ¥ CoOOUparoILeil TuH3e;

NMPUBOAUTL  TpHUMepbl  (HaxXoAUTb WH(MOPMAL[MID O TpuMepax)
MPAaKTUUECKOro WCI0/b30BaHusl GU3MUYeCKUX 3HAHWK B MOBCEe/HEBHOM
)KU3HU 151 obecrieueHusi 6e30macHOCTH MpU obpareHuy ¢ mpubopamu
M TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 310POBbsSi M COO/MIOeHMsI
HOPM 9KOJIOTHUECKOTO0 TIOBe/IeHHsT B OKPY KaroILei cpe/ie;
OCYIIeCTBIATh TMOMCK WH(MOpPMAIi (GU3MUeCKOTO COMIeP)KaHUus B
WHTepHeTe, (CaMOCTOATEIbHO (POPMY/IMUpPys TIOMCKOBBIM  3arpoc,
HAXOAWTb  TYTH  OMpeJe/eHUss  JOCTOBEPHOCTH  TOYUeHHOI
uH(OpMAIMM HAa OCHOBE WMEIOUIMXCS 3HAHWKW U JIOTIOJIHUTE/IbHBIX
UCTOUHUKOB;

UCIIONb30BaTh TPU  BBINOJIHEHMHA Y4eOHbIX 3a/laHUH  Hay4HO-
MONYJ/ISIPHYIO JIUTepaTypy (M3uueckoro cojepskaHusi, CIpaBOYHbIE
mMaTepuasibl, pecypcbl CeTH VIHTepHeT, B/aJeTb  IPUEMaMu
KOHCTIeKTMPOBaHMWsI TeKCTa, npeobpa3oBanHusi MH(MOPMALIMKA U3 O/HOM
3HaKOBOM CHCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIE MUCEMEHHBIE M YCTHBIE COOOIIEeHHst Ha OCHOBE
uH(OPMAIUK W3 HECKOJBKUX UCTOUHUKOB (PU3MUECKOTO COZIePIKAHUS,
1y 0/1MuHO TIPe/ICTaB/ISATh pe3y/bTaThbl MPOEKTHOI W
UCC/Ie/IOBATe/IbCKOU JIeATe/IbHOCTH, TPU 3TOM TPAMOTHO MCII0/Ib30BaTh
M3yUeHHbIN TOHATUWHBIA armnapat M3y4yaemMoro pasjena (QU3uKu U
COIPOBOXK/JATh BBLICTYIUIEHHE Tpe3eHTalel ¢ yuyéTtoM ocobeHHOCTel
ay/IMTOPUM CBEPCTHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KonnuecrBo uacoB
No HaumenoBaHue pa3sjie/ioB SnexkTpoHHkIe (MppoBbIe)
sif KoHTponbHbIe IIpakTHUYeckue
T | ¥ TeM NpOrpaMMmsl Bcero oOpazoBaTe/NbHbIE PeCcypChI
paboThI padoTsI
Paspen 1. @u3nka u eé posib B N0O3HAHUH OKPY)KAKIEro MUpa
Bubnuoreka [IOK
1.1 Pu3MKa - HayKa o NpHpoje Z
y PHPOA https://m.edsoo.ru/7f416194
Bubmuoreka LIOK
1.2 ®u3nuecKre BeTHUHHBI
2 1 https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHay YHBIH 9 ] Bubnuoreka ITOK
’ MeTO/] [T03HAHHA ) https://m.edsoo.ru/7f416194
WUroro ro pasaeny 6
Pa3pien 2. IlepoHavaibHbIe CBeJJleHHsI 0 CTPOeHHUM BelljecTBa
Bubnuoreka LIOK
21 CrpoeHue BelljecTBa
P o 1 https://m.edsoo.ru/7f416194
Jsrxenue u
2.2 B3auMo/lelicTBHe uacTH 2 1 Exmotesa TIOK
' i 5 https://m.edsoo.ru/7f416194
BelllecTBa
23 ArperaTHble COCTOSIHUS 9 Bbubnuoreka [JOK
' BelljecTBa https://m.edsoo.ru/7f416194
WUroro no pasgeny 5

Pazjen 3. [IBHKeHHe U B3aUMO/eHCTBHE Te/l




Bubnmoreka [IOK

St MeExaunseEcioe AEmseiie . https://m.edsoo.ru/7f416194
32 WHepims, Macca, 4 Bubnuoreka LIOK
i [UIOTHOCTh https://m.edsoo.ru/7f416194
bubmoreka [IOK
3.3 Cuna. B
R k3 https://m.edsoo.ru/7f416194
Wtoro no pasgeny 21

Pasjen 4. [laieHue TBEpABIX Tell, XKUAKOCTel U ra3os

Jasnenue. ITepesjaua
[laBJIeHUA TBEPALIMU

Bubnuoreka [JOK

4.1
TeJlaMH, KUIKOCTSIMU K 3 https://m.edsoo.rm/7f416194
rasamu
Bubnmuoreka [IOK
4.2 | Jlannesue XuAKOCTH > https://m.edsoo.ru/7f416194
Bubmoreka [IOK
48 ARHICCHCHIOE ATRTRIC g https://m.edsoo.ru/7f416194
JlelicTBUe XUIKOCTH U raza
4.4 Ha TOrpy’kKéHHoe B HHX 7 Fummorea LIOR
' Py https://m.edsoo.ru/7f416194
TeJlo
Uroro no pasgeny 21
Pazgen 5. Pa6oTa ¥ MOIHOCTEL. JHEPTHSA
Bbubmoreka [IOK
5.1 Pabora 1 MoljHOCTb
n 2 https://m.edsoo.ru/7f416194
bub OK
5.2 ITpocTbie MeXaHHW3MBI 5 .

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




Bubnmoreka [IOK

%3 Mexnemecins SHepLA 4 1 https://m.edsoo.ru/7f416194
WToro no pa3peny 12
Pe3sepBHoe Bpemsi 3
OBUIEE KOJTMYECTBO
68 12

YACOB TIO ITPOTPAMME




8 KJTACC

HanMeHoBaHKe KonuyecTBo yacos
Ne dneKTpoHHbIE (LU (pOBHIe)
pas3fie/IoB H TeM KonTpo/ibHbIe IIpakTHUeckune
n/n Bcero obpazoBaTeLHEIE pecypchl
NporpaMMaI padoTbl padoThl
Pazpen 1. Tenopble AB/IeHUA
CrpoeHue U cBo¥CTBa Bubmoreka LIOK
1:1 7 .
BelllecTBa https://m.edsoo.1u/7f4181ce
Bubnuoreka [JOK
1 T
SIVIOBRIE TROUECCH] 4 1 2 https://m.edsoo.1u/7f4181ce
Uroro no paspeny 28
Paspen 2. neKTpHyecKkue ¥ MarHUTHBIE ABJIEHUSA
OnekTpUuecKue 3aps/bl.
2.1 3a H)KZHHI:.IE Tesa ﬁ Sx 7 1 DyGoTeR TIOH
- B ¥ https://m.edsoo.m/7f4181ce
B3aWMOJIefiCTBHe
29 [TocTosiHHBIH 20 5 7 bubmoteka LIOK
' 3/IEKTPUUECKHI TOK https://m.edsoo.ru/7f4181ce
Bubmoreka [JOK
2.3 MarHuTHbIe IB/IeHHs 6 1 1.5 b/t diioe w741 Bl
O/eKTpoMarHuTHast Bubnuoreka IJOK
2.4 4
UHJYKLHS https://m.edsoo.ru/7f4181ce
Wroro o pa3geny 37
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO
YACOB I10 IMTPOI'PAMME

68

14.5




9 K/TACC

HanmeHoBaHHe KonuyecTBo yacos
Ne dneKTpoHHbIE (LU (pOBHIe)
pa3/ie/ioB U TeM KonTpo/ibHbIe IIpakTHueckue
n/n Bcero obpazoBaTeLHEIE pecypchl
NporpaMMaI padoTbl padoThl
Pazpen 1. Mexanuueckue siBJIeHUS
MexaHuueckoe
1 BIDKEHUE U CII0CODBI 10 1 Bufjtrioresa TIOR
' A https:/m.edsoo.ru/7f41a4a6
ero ornucaHus
bubmoreka [IOK
12 B 7
AR EIREE A 4 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3
AKOHET CoXpareHist 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pasgeny 40
Pazpen 2. MexaHHUecKHe Ko/1e0aHHUs H BOJTHBI
21 MexaHuueckue 7 3 bubmioreka LIOK
i KosnebaHust https://m.edsoo.ru/7f41adab
29 MexaHHuecKue BOJTHBI. " 1 3 bubmoteka LIOK
) 3ByK https://m .edsoo.1u/7f41a4a6
WUtoro no pasgeny 15
Pazgen 3. DeKTpoMarHuTHoOe 1oJie H 3/IeKTPOMarHuTHbIE BOJTHBI
3.1 OneKTpOMarHuTHOe 6 2 bubmuoreka LIOK
rosie U https://m.edsoo.ru/7f41a4a6

3J1eKTPOMdI'HUTHbLIE




BOJ/THBI

HToro ro pasgeny 6
Pa3zjien 4. CBeToBBIE AB/IEHHSA
3aKoHbl Bubauoreka LIOK
4.1 6
pacrpocTpaHeHUs cBeTa https://m.edsoo.ru/7f41a4a6
40 JIviH3BI ¥ ONITHYeCKHe 6 Bubuoreka LIOK
’ npUbOpbI https://m.edsoo.ru/7f41a4a6
43 PaznoxeHue Henoro 3 bubmioreka LIOK
' CcBeTa B CIIeKTp https://m.edsoo.r/7f41a4a6
Uroro no pasgeny 15
Pazpen 5. KBaHTOBBIe AB/IeHUA
Ucnyckanue u
5.1 Tor/iolljeHye cBeTa 4 EpGioyeR LIOK
' H https://m.edsoo.ru/7f41ada6
aToOMOM
5.9 CTpoeHue aTOMHOro 6 Bubnroreka [JOK
i Ajpa https://m.edsoo.ru/7f41a4a6
Bubmuoreka LIOK
>3 SliepHble peakiiu j https://m.edsoo.1u/7f41a4a6
WUtoro no pasgeny 17

Paspen 6. IloBTopuTe/1bHO-0000 a0 K MOAY/Tb

6.1

[loBTOpenue u
o0bobieHue
cojlepKaHus Kypca

9

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




¢usmku 3a 7-9 Knacc

Wroro o pasgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'’PAMME

102

27







INIOYPOYHOE IVIAHUPOBAHUE
7 KITACC

Ne

—

Tema ypoka

KonuuecTBo yacoB

KoHTpoibHBIe

Bcero
padoTnl

IIpakTHUecKue
paboTeI

Jdara
H3yUeHHs

DeKTpOHHBbIe

u@poBbie
obpazoBaTe/aLHbIe

pecypchbl

®duU3MKa — HayKa o
npupofie. ArneHus
npupo/ipl. Pusnyeckue
sIB/IeHUS

MexaHHueCK1e, TeIUVIOBLIE,
3/IeKTpUUecKue,
MarHHWTHEIE, CBETOBEIE,
3BYKOBbI€ SIBJIeHUS

dusnueckre BeJMUUHBI U
HX U3MepeHHe

Ypok-ucciegoBanre
"W3mepenue TemriepaTyphl
TIPU MTOMOILH JKUAKOCTHOTO
TepMoMeTpa M JaTyuka
TeMriepartypsl"

Kak ¢usuka u gpyrue
€CTeCTBEeHHEIE HAyKH
M3y4aroT IPHPOY.

bubnmoreka [IOK
https://m.edsoo.ru/ff09f72a




EcrecTBeHHOHaYUHBII
MeTO/| MO3HaHHs].
Omnucanue pusnuecknx
SIB/IEHUI C TTOMOLLBIO
Mogesnei

Ypok-ucciaegoBaHue
"[TpoBepka runoressb:
JlaNILHOCTS T10/18Ta 111apuKa,
TMy11{eHHOT0
TOPU30HTA/IbHO, TeM
0onbie, uem bonkblle
BbICOTA TycKa"

CrpoeHue BelllecTBa.
OrbIThl, JlOKa3bIBatOLLUe
AHUCKDeTHOe CTpOeHHe
BelllecTBa

bubnmoreka LIOK
https://m.edsoo.ru/ff09fe0a

,HBH}KE.‘HI/I'E JacTul
BelllecCTBa

bubnmoreka [IOK
https://m.edsoo.ru/ff0a013e

YP OK-HCC/IefOBdHKE
«OnbIThI 110 HabTHOEHHIO
TeIVIOBOr'o pacCllipeHHdA
raszoe»

10

AFPEI‘&THI:IE COCTOAHHS
BelleCcTBa

11

B3aumMocBa3b MeXAy
CBOMCTBaMH BelecTB B
Pd3HEBIX arperaTHBIX

Bubnuoreka LJOK
https://m.edsoo.ru/ff0a0378




COCTOSIHUSIX U UX
aTOMHOMOJIEKY ISIPHBIM
crpoenvieM. OcobeHHOCTH
arperaTHbIX COCTOSIHUIM
BO/IbI

MexaHuueckoe AdBHXXEeHHeE.

bubmuoreka LIOK

12 ParHOMepHoe U
P https://m.edsoo.ru/ff0a05c6
HepaBHOMepHOe JIBHKeHHe

13 Cxopocts. Egunuiibi bubmoreka LIOK
CKOpPOCTH https://m.edsoo.ru/ff0a079¢

1 Pacuer nyTv 1 BpeMeHH Bubmoreka LIOK
JABWKeHUs https://m.edsoo.ru/ff0a0aed
Muepuus. 3akoH vHepLUN.

15 B3aumogelicTBre Ten Kak bubmoreka LIOK
TIpUYMHa W3MeHeHUs https://m.edsoo.ru/ff0a0c10
CKOPOCTHU JABIDKEHUS Tell
IInoTHOCTEL BellecTra.

bubnuoreka [IOK
16 | Pacuer macce! u obrema
https:/m.edsoo.ru/ff0a0fee
TeJia 1o ero rJ0THOCTH
JlabopatopHas pabora

17 | «OmnpepeneHue TUIOTHOCTHA
TBEPJLOro Te/a»

18 Pentenue 3agau no Teme bubmoreka LIOK
"IMnoTHOCTH BeljecTra” https:/m.edsoo.ru/ff0al23c

19 | Cuna KaK XapakTepucTHKa

B3auMoeicTBus Tes. Cuiia




ynpyrocTtu. 3akoH I'yka

JlabopatopHas pabora
«I/IB_Y‘-IEHI/IQ 3dBHCHUMOCTH

20 pacTtspkeHus (fedopmaliym)
TNIPY>KUHBI OT MPU/I0XKeHHOI
CU/IBI»

71 fAnenue Tarorenus. Cuna
TSDKEeCTH
CBsi3b MEX]y CHUIOH

2 TSDKeCTH U Maccoii Tena. Bubnnoreka LIOK
Bec Tena. Pelienue 3asau https:/m.edsoo.ru/ff0al778
no teme "Cuna Tsokectn"

Cuja TSHKecTy Ha Jpyrux
23 n/iaHeTax (DHSHKIeiI:{{{e b
) https://m.edsoo.ru/ff0a1502
XapaKTepUCTUKH IJIaHeT

24 W3mepenue cun. Bubnmmoreka [TIOK
duHamomeTp https://m.edsoo.ru/ff0a18cc

bubmoreka [IOK

25 | Bec tena. HesecomocTth

https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CUJ,

»g | HampaB/MeHHbIX MO O/JHOM bubnuoreka LIOK
TIPSIMOA. https://m.edsoo.ru/ff0ala70
PaBHopelicTBY 01 CUT

27 Perienue 3agiau no teme
"PaBHopelicTByO1Iag CUI"

28 | TpeHuWe CKOMbKEHUS U bubnmoreka LIOK




TpeHue nokos. Tpenue B
MpUpO/Ie U TeXHUKe

https://m.edsoo.ru/ff0alb9c

29

JlabopatopHas pabora
«/13yueHHe 3aBUCUMOCTH
CHUJIbI TPEHUSA CKOJTbKEHUs!
OT CUJIBI JAB/IeHUs U
XapakTepa
COTpUKAaCarLUXCH
TIOBEPXHOCTeM»

Bubnuoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

PerieHue 3aj1au Ha
ornpejieseHye
PaBHO/EHCTBYIOLIEH CUITbI

31

Perienue 3aau 1o TemMam:
«Bec Tena», «I'padrueckoe
uszobpaxeHue cu»,
«CHIBD?,
«PaBHOzeliCcTBy1OIIAs CAM»

bBubnuoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTtposnbHast pabota o
TeMaMm: «MexaHuueckoe
ABWXKeHHe», «Macca,
MIJIOTHOCTB», «Bec Tena»,
«['padrueckoe
u3obpakeHre CHI»,
«Cunsi»

33

Hagnenne. Criocobbl
yMeHbLIeHHs U
yBe/IMueHus JaB/leHHs

Bubnuoreka LIOK
https://m.edsoo.ru/ff0a20a6




[aBneHue raza.

34 3aBHMCUMOCTE JlaB/leHus bubnmoreka LIOK
rasa ot obséma, https://m.edsoo.ru/ff0a2376
TeMIlepaTy pbl
Ilepepaua faBieHust
35 TBEpPABIMH TelaMH, bubmoreka [IOK
JKUAKOCTAMU U rasamu. https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
aBJiIeHHE B XKUJKOCTH H
36 Ea3e BbI3BaHHOE Bufinaresa LOK
L https://m.edsoo.ru/ff0a2718
JIeHCTBMEM CMJIb] TSDKECTH
PelieHue 3a7au 1o teme
37 «/laBneHHe B >KUJKOCTH U Bubmorexa [IOK
https://m.edsoo.ru/ff0a2826
raze. 3akoH [lackans»
bubmoreka [IOK
38 Coob1arormecs cocy bl
rHaror ya https://m.edsoo.ru/ff0a2970
39 T'uapaBuueckuii ripecc BuOmugrexs LIOK
als p https:/m.edsoo.ru/ff0a3136
40 Manomertpsl. TlopiiHesoii
JKUJKOCTHBIN Hacoc
ATmocdepa 3emn.
[TpuunHbI CyIieCTBOBaHUS
BO3/1yILIHOU 060/10uKK
Bubnuoreka LJOK
41 3eMJI4. 3aBUCUMOCThL

aTMocdepHOro JaBneHus
OT BbICOTbI Ha/| YPOBHEM
Mopst

https://m.edsoo.ru/ff0a2b5a




Bec Bo3gyxa.

bubuoreka [IOK

42
ATMocdepHoe JaBieHye https://m.edsoo.ru/ff0a2b5a
W3mepenne atmocdepHoro
43 aﬁn::mg OnbiT e By TOK
A ) https://m.edsoo.ru/ff0a2da8
Toppuue/u
3aBUCUMOCTh
44 aTmocdepHoro JaBneHHs Bubnuoreka [JOK
OT BbICOThI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bapometp-anepoug.
45 ATF;ADCCIJE Hoep El:?‘[EHHe Ha BiGuniceis I{OK
P A https://m.edsoo.ru/ff0a2fc4
Pas3/IMYHbIX BbICOTaX
46 Pewienue 3agau no reme
"ATmocdepHoe JaBieHye”
JeticTBHe >XUKOCTH U ra3a
47 | HamorpyeHHoe B HUX Bi@iatad TIOK
Py https:/m.edsoo.ru/ff0a3276
TeJ0. ApxuMeji0Ba c1a
JlaboparopHas paboTa
«Onpepenenye
48 | BbITaIKMBAIOILEH CUIIBI A
s ]f ' https://m.edsoo.ru/ff0a33fc
JelcTByoLleid Ha Tero,
MOrpyKeHHOe B JKUIKOCTb»
49 | JlabopatopHas pabora no bubmuoreka LIOK

Teme «MccnegoBaHue
3aBUCHMOCTH Beca Tesia B
BOJie 0T 0ObéMa
MOrPY)KEHHOM B KU/KOCTh

https://m.edsoo.ru/ff0a3514




YaCTH Tesaa»

50

IInaBaHue Ten

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

51

JlabopatopHas pabora
"KoHcTpyupoBaHue
apeoMeTpa Win
KOHCTPYUpPOBaHHe JIOKH U
onpejeneHue eé
rpysonoabéMHoOCTH"

52

Peluenue 3a1au No TeMam:
«[1naBanue cyoB.
BosayxonnaBaHue»,
«JlaByieHue TBep/ibIX Tell,
JKHAKOCTEeH W ra3oB»

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

53

Mexannyeckast pabota

bubnuoreka LJOK
https://m.edsoo.ru/ff0a3f82

54

MotuHocTb. EpHULE]
MOIITHOCTH

Bubnunoreka LJOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-ucciegoBaHue
"PacyéT MOLLIHOCTH,
pa3BHBaeMoii TIpU MoAbEMe
1o JjiecTHULe"

56

HPDCTBIE MeXaHHM3MBI.
Phiyar. PaBHoBecHe cHJ1 Ha
pbluare

57

KonTposbHas pabora o




TeMe «JlaB/ieHue TBep/IEIX
TeJ, JKUJKOCTel 1 ra3oB» /
Bcepoccwuiickas
npoBepouHas pabora

58

Pe3epBHblii ypok. Pabota ¢
TeKCTaMH T10 TeMe
«[laB/ieHre TBEpAbIX TeJ,
JKUJKOCTeH U rasop» /
Bcepoccuiickas
npoBepouHas pabora

Bubnuoreka [IOK
https://m.edsoo.ru/ff0adffe

59

Pbluaru B TexHuke, ObITY U
nipupofe. JlabopatopHast
pabota «McceioBanue
YC/IOBUM paBHOBeCHS
pbIuara»

0.5

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

60

Pertieriie 3a/au 1o teMe
«YcoBus paBHOBeCHs
pbIuara»

bubuoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KosdduripeHT nonessoro
JefcTBUA MeXaHU3Ma.
JlabopatopHas pabora

«M3mepenue KI1/1
HAK/IOHHOH T/IOCKOCTH»

0.5

62

Petiienue 3a7jau o Teme
"Pabora, morHocTs, KIT/1"

bubnmoreka LJOK
https://m.edsoo.ru/ff0ad4c48

63

MexaHuuecKas IHeprus.
Kunetnueckas u

bubnmoreka [IOK
https://m.edsoo.ru/ff0ad252




IMOoTeHLHa/IbHaA SHePrisl

3akoH COXpaHeHHs

64
MeXaHW4eCKOH SHepryuu

bubsmoreka [IOK
https://m.edsoo.ru/ff0a4360

YPOK-IKCIIePUMEHT T10
TeMe "DKclriepuMeHTallbHoe
orpe/iesieHle U3MeHeHust
65 KHHEeTHYEeCKOH 1
NOTeHLMaIbHOI 3Heprun
TIPU CKaTbIBaHHH TeJla TI0
HaKJIOHHOM TU10CKOCTH"

KoHTponbHast pabora 1o
66 Teme «Pabora U MOLIHOCTb.
OHeprus»

Pe3epBHblii ypok. Pabora ¢
g7 | TeKcram ro Teme
"MexaHuueckoe

JABHXKeHHe"

Bubnmoreka LIOK
https://m.edsoo.ru/ff0adee6

Pe3epBHbiii ypok. Pabota ¢
68 | Tekcramu no teme "Pabora.
MorHocTs. SHeprus"

OBLIEE KOJTUYECTBO
YACOB I10 ITPOI'PAMME

68

12




8 KJTACC

Ne KonuuecTBo uacor
OIeKTpOHHBIe
Jara uudpoBbIe
n | Tema ypoka KonTpobHbIe IIpakTHUeckue
Bcero H3y4eHHs oOpa3oBaTe/NLHBIE
/ padoTnl paboTsl
pecypchl
n
OCHOBHBIE MT0JIOKEHUS
1 MOJIeKY/ISIPHO- i Bbubnmmoreka IJOK
KMHETHYECKON TeOPUH U X https://m.edsoo.ru/ff0a5256
OTIbITHBIE MOJTBePIK/ eHNs]
9 Macca 1 pasmep aTOMOB U 1
MOJIeKYJ1
Mopenu TBEpOTrO
3 6’ 1 Bubnuoreka [IOK
XKMJKOT0 ¥ razoobpasHoro
7 2 D https://m.edsoo.ru/ff0a540e
COCTOSIHUY BelllecTBa
O0BsACHeHHe CBOMCTB
TBEP/0r0, JKUJAKOro U
4 razoo0pa3HOro COCTOSTHUM )
Bell[eCTBa Ha OCHOBE
MOJIOKeHUH MOoJeKy /IspHO-
KHHeTHYeCKOl Teopuu
5 Kpucrannmueckue u 1 bubuoreka IJOK
amopdHble Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U 1 bubnuoreka LIOK
Kal1//ISIPHOCT. https://m.edsoo.ru/ff0a5530




[ToBepxHOCTHOE
HaTsDKeHue

TennoBoe pacumipenue u

bubnuoreka [IOK

"UccnenoBaHue siBfieHust

7
oKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. Cssisb
8 TemriepaTypbl CO
CKOPOCTBIO TeTUI0BOTO
JIBWDKEHMsT YaCTHL]
BHyTpeHHsisi sHeprusi.
9 Cl‘[icgﬁbl H3M9H§Huﬂ Bufimigred TOK
5 https://m.edsoo.ru/ff0a5c¢60
BHYTpeHHeid sHepruuv
bubmmoreka [IOK
10 | B
AL TEIHIOT BpEAaT https:/m.edsoo.ru/ff0a6412
Ypok-koHpepeHius
"[TpakTHueckoe
1 HCI0/Ib30BaHUe TeryioBbIX Bubmioreka LIOK
CBOMCTB BeIIeCTB U https://m.edsoo.ru/ff0a65c0
MaTepHasIoB B L[e/ISX
3HeprocbepekeHus”
19 KomuecTBo TerioTsl. bubnnoreka LIOK
Y eneHasi Terna0eMKocThb https://m.edsoo.ru/ff0a6976
YpaBHeHWe TeryioBoro
13 | OGananca. TeroobmeH U Submsmrera 0K
' https://m.edsoo.ru/ff0a7088
TeryloBoe paBHOBecHe
14 | JlabopatopHas pabora bubmuoreka [IOK

https://m.edsoo.ru/ff0a6a98




TerioobMeHa Mpu
CMellIWBaHUH XOJIO/IHOM U
ropsiueit Bofibr"

Pacuet KonuuecTtra
TervioThkl, HEOGXO}.{HMOFO

15 | ps HarpeBaHUA Tena U
Bbl/le/IsIeMOro UM Npr
oxXnaxKieHuH
JlabopatopHag pabora
16 "On z eﬂEHHe P e/IbHOM Bubaresa TIOK
PEdl YA N https://m.edsoo.ru/ff0a6bb0
TerioeMKOCTU BelllecTBa
OHeprus TornaMea.
17 Y nenwHas TeruioTa e
A https://m.edsoo.ru/ff0a7b5a
cropaHusi
I1naBneHue u
OTBep/ieBaHle
18 K HCI?["EJ'[J'[H YecKHX TeJl Bubmgrena TIOK
P ? https://m_.edsoo.ru/ff0a71d2
Y aenbHas TeriioTa
T1/1aBIeHUs
JlabopaTopHas pabora
19 "On E enzHHe ; eLHOH Bubsmromesa HOK
P 3 " https://m.edsoo.ru/ff0a72fe
TeTUIOThI MJIaBJIEHUS JTbjja
20 TMapoo6pa3oBanue Bubnuoreka IIOK
KoHJeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kurnenue. Y penbHas bubimoreka LIOK

TersioTa napoobpasoBanus
Y KOHJIeHCal[nuu.

https://m.edsoo.ru/ff0a786¢




3aBHCMMOCTb TeMIIepaTypbl
KHITeHHsl OT aTMOCcepHoro
JlaBJIeHns

22

BnaskHocTb Bo3pyxa.
JlabopatopHas pabora
"Onpenenenve
OTHOCHTE/TbHOM BNIAXKHOCTH
BO3/yxa"

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

23

Pemtenue 3agau Ha
ornpe/ienieHHe BIa)KHOCTH
BO3/lyXa

24

IMpuHumnel paboTsi
TeI/IOBBIX JiBUraTe el
[lapoBasi TypbuHa.
JBurare/ib BHyTpeHHero
cropaHusi

25

KI1/] TernnoBoro
ABHIraTe/d. TernnoBblie
ABUI'dTeJIM H 3allliTa
OKpYy KatoLLei cpefibl

Bubnuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpaHeHH: |
npeBpallieHnst SHeprum B
TeIIOBBIX MpoLieccax

27

IMoaroroeka
KOHTpOJ/IbHOM pabore 1o
Teme "TerioBbie SABAEHUA.
V3mMeHeHMe arperaTHbIX

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




COCTOSTHUIA BelllecTBa"

28

KouTtposnbHast pabora ro

Teme "TerioBble ABIeHHA.

HM3smenenue arperaTHbIX
COCTOSIHHUI BelljecTBa"

bubnuoreka [IOK
https:/m.edsoo.ru/ff0a86ae

29

DnekTpu3salys Ten. [Iga
pofa 3/1eKTPHYeCKHX

3apsifloB

30

Ypok-uccieoBaHye
"DneKkTpU3sanus Ten
UHAYKLHMer 1 1pu
CONPHUKOCHOBEHUK"

31

Bzaumogelicteue
3apsKeHHBIX Tesl. 3aKoH
Kynona

bubnnoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpUyYecKoe rorne.
HanpskeHHOCTB
JJIEKTPHYECKOr' O IMoJId.
[TpuHLMN cyreprosyLun
3/1eKTPUUECKUX MoJleid

bubnuoreka [IOK
https://m.edsoo.ru/ff0aBa0a

33

HocuTenu 31eKTpUUeCKUX
3apAzloB. D/leMeHTapHbIHA
3apsaz. CTpoeHue aToma

34

[TpoBoiHMKH 1
[M3/1eKTPUKH. 3aKOH
COXpdHEeHHWA

Bubnmoreka LIOK
https://m.edsoo.ru/ff0a8ef6




3JIEKTPHUUECKOr'O 3apsaiad

35

Peluenue 3agau Ha
IIpUMEHeHHe CBOHCTB
3/IeKTpUUeCKHWX 3aps/ioB

Bubmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIeKTpUUYeCKUA TOK,
yCJIOBUS €ro
Cy1l|eCTBOBaHMA.
Ucrounuku
3/1eKTPHUECKOro TOKa

Bubnuoreka LIOK
https://m.edsoo.ru/ff0a95a4

37

HelicTBUA 3/1€KTPUYECKOTO
TOKa

Bubnuoreka LJOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnegoBanue

" [leticTBue
3/IeKTPUYECKOro I10J1s1 Ha
TIPOBOJJHUKH U
JV3JIeKTPUKU"

39

OneKkTpuuecKuii ToK B
MeTa/Liax, X KHUIKOCTAX H
rasax

bubnuoreka [IOK
https://m.edsoo.ru/ff0a9838

40

OneKTpyuecKas 1iellb 1 eg
COCTaBHble YacTH

41

Cuna Toka. JlabopaTopHas
pabora "U3mepenue u
peryJiMpoBaHie CHIbl
ToKa"

0.5

bubnuoreka LIOK
https://m.edsoo.ru/ff0a8bd6

42

OJleKTpHUecKoe

0.5

bubsmoreka LIOK




HarpsbkeHe. BoabT™eTp.
JlabopatopHas pabora
"M3mepenue
peryiupoBaHue
HarpskeHus"

https://m.edsoo.ru/ff0a%14

43

ConpoTuBneHue
MPOBOJHUKA. Y [le/ibHOe
COTpOTHB/IEHHE BelljecTBa

bubmuoreka LIOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTh
3JIeKTPUUECKOro
COTMPOTHUB/IEHHS
MPOBO/IHMKA OT ero J/IMHEI,
1/10111a/1 MOrepeyHoro
ceueHHA U MaTepyana"

Bubnnoreka [IOK
https://m_.edsoo.ru/ff0aa738

45

3aBHCUMOCTh CHJ/IbI TOKa OT
HanpsbkeHus. 3akoH Oma
Ji11 ydacTKa Lieru

bubuoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

JlaboparopHas pabota
"Mccnegosanue
3aBUCMMOCTH CHUJ/IbI TOKA,
UJlyL1ero uepes pesucTop,
OT COTPOTHB/IEHUA
pe3ncTopa 1 HarpsKeHUs
Ha pesHcTope”

bubnuoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

HOCJ'IE,H,OB&TEJ'I]:-HOE 4]
Iapa/uiejibHOe COeJMHEHNWSA




ITPpOBOJHHKOB

JlabopatopHas pabora
"IIpoBepka npaBuia
CJIOXKEeHUsl HarlpsoKeHUH

Bubnuoreka [IOK

48
TIpH r10c/1e/ioBaTe/IbHOM https://m.edsoo.ru/ff0aaa58
COoeJMHEeHUH [IBYyX
pesucTopos”
JlaboparopHas pabora
"[IpoBepka npaBu/a
49 cm:) bl Tcl:xa n pH w Bubinarera LIOK
P https://m.edsoo.ru/ff0aadle
napasie/ibHOM
COoeIMHEHWUH PE3UCTOPOR"
Perienue 3agau Ha
g | TPMMeHeHKe 3akoHa Oma Bubnmoreka [1IOK
JU/IS pas/IMuHoOro https://m.edsoo.ru/ff0aafBa
Ccoe/IMHeHUs NPOBOJIHUKOB
Pabora # MolLHOCTB
51 3/IeKTPHYECKOr0 TOKa Babisoreed TIOE
P ) https://m.edsoo.ru/ff0ab124
3akoH [xoyns-/lenia
JlabopatopHas pabora
52 "Onpepneserre paboTbl U Bubnuoreka LJOK
MOIL[HOCTH 3/1eKTPHYeCKOTo https://m.edsoo.ru/ff0ab3e0
TOKa"
53 OneKTpUUecKue LI U bubnuoreka LIOK

norpebuTenv
3/IEKTPUUECKOMN IHEPTiH B
owITy. KopoTkoe

https://m.edsoo.ru/ff0ab660




3dMBbIKaHHe

54

ITocTosiHHBIE MarHUTBI, UX
B3aMO/IeliCTBHE

55

Ypok-uccienopanue
"Wsyuenue rnonen
MOCTOSHHBIX MarHUTOB"

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MarsuTHoe noie.
MarHauTHOe rnose 3eMiu U
€ro 3HaUeHHe /15l XKU3HU
Ha 3emMie

bubmoreka [IOK
https://m.edsoo.ru/ff0acOba

57

INoaroroeka K
KOHTpO/ILHOM pabote o
Teme "DIeKTpUUecKue
3apa/ibl. 3apsKeHHbIe Tesa
Y UX B3aUMO/IeICTBUSA.
INocTosnuHbIA
3/IeKTPHUECKHH TOK"

bubnnoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KontponbHas pabora 1o
TeMe "DIeKTpUYeCKHe
3aps/ibl. 3apsKeHHbIe Tesia
Y UX B3aUMO/efICTBUA.
[TocTosiHHBIH
3JIeKTPUUeCcKHii TOK" /
Bcepoccuiickas
npoBepouHas pabora

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

59

PesepaHbiii ypok. Pabota c
TEKCTaMU T10 TeMe

bubnmoreka [IOK
https://m.edsoo.ru/ff0acdc6




"TlocTosiHHBIH
3JIeKTPUYECKHH TOK" /
Bcepoccwuiickas
npoBepouHas pabora

60

OneIT OpcTeja.
MarHuTHoe 1oJjie
3JIeKTPUYECKOro TOKA
MarHurHae roJe KaTyLUKH
C TOKOM

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

61

[IpumeHeHue
3/1eKTPOMarH1uTOB B
TexHuKe. JlabopaTtopHasi
pabota "U3yueHue
JleHCTBUS MarHUTHOIO
110/ Ha TMMPOBOAHHK C
TOKOM"

0.5

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

62

OneKkTpoABUraTesb
TIOCTOSIHHOT'O TOKa.
Mcnons3oBanue
371eKTpo/IBUTaTeNeil B
TeXHUUeCKHUX yCTpoiicTBax
W Ha TpaHcIopTe.
JlabopatopHas pabora
"KoncTpynupoBaHue u
u3yueHue paboThl
3jIeKTpojBUraresns"”

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Onbitel Papajies. 3aKoH




BJIEKTPOMHI‘ HUTHOU
uHAYKUMK. [TpaBuno JleHua

OnekTporeHeparop.
Criocobb! nonyueHus
3/1eKTPUUECKOW IHePrUH.
OneKTpoCTaHLIAK Ha
BO300HOB/NSIEMBIX
WCTOUHHMKAX 9HEPrUH

64

[Moaroroeka k
KOHTpO/bHOH pabore no
TeMe "3/IeKTPUUeCKUE U
MarHUTHbIE IBJIeHUsT"

65

KoHTponbHas pabota o
66 | Teme "DnekTpuyeckue u
MarHHTHbIe sB/ieHus"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acb14

PesepBHblii ypok. Pabora ¢
67 | Tekcramu 1o TemMe
"TerioBble AB/IeHUA"

Bubmoreka [IOK
https://m.edsoo.ru/ff0acc5e

PesepsHeIit ypok. Pabota ¢
68 TeKCTaMM [10 TeMe
"MarauTHEIe ABTeHua"

OBHIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

14.5




9 K/TACC

N KoiuuecTBo uacor 3/1eKTPOHHBbIE
o
P Jara uuppoBbIie
n/ Tema ypoka KouTpoaesHbIe IlpakTHUecKHe
Bcero H3y4eHHSs oOpaszoBaTenbHbIe
n padoTbI padoTbI
pecypchl
1 MexaHnueckoe JBUKeHHE. 1
MarepuaneHast TOUKa
Cucrema oTcuera. bubmoreka LIOK
2 OTHOCUTENEHOCTE 1 https://m.edsoo.ru/ff0ad47
MeXaHUUYEeCKOoro JBMKEHMS 4
PaBHOMepHoe Bubnvoreka [JOK
3 P " 1 https:/m.edsoo.ru/ff0ad19
NIpAMOJIMHeHHOe IBWKeHHe "
HepaBHomepHoe
4 NpsAMOJTMHEHOe JIBKeHHe. i
CpenHsisi 1 MTHOBEHHAs
CKOpOCTb
ITpaAMonurHeliHoe bubmoreka LIOK
5 PaBHOYCKOPEHHOe 1 https://m.edsoo.ru/ff0ad8d
JIBIKeHHe. Y cKopeHue 4
CKOpOCTb TIPIMO/TUHEHHOTO
6 PaBHOYCKOPEeHHOI0 i
JBWKeHUs. I'paduk
CKOpPOCTH
7 JlabopaTopHas pabota 1 1 Bubnuoreka LIOK
https://m.edsoo.ru/ff0adb1




"OmnpefesieHne yCKOpeHUs
Te/a MpH paBHOY CKOPEHHOM

I'yka

8
JIBIDKEHWH T10 HAK/TOHHOW -
T10CcKoCTH"
8 CpobojiHoe rnajieHue Tej.
OrmbiTel I'anunes
PaBHOMepHOe ABWKeHHe IO
okpy»kHocTu. [Tepruog n bubmuorexka LIOK
9 yacToTa obparlieHusI. https://m .edsoo.rw/ff0ael?
JlvHeiiHas W yryioBas 6
CKOpPOCTH
10 LlenTpocTpemuTenbHOe
yCKOpeHHe
[lepBbiii 3akoH HbtoToHa. Buomioreka TIOK
11 https://m.edsoo.ru/ff0ae61
BekTop cuibl )
B i bubsmoreka LIOK
Topoi 3akoH HbtoToHa.
12 o https://m.edsoo.ru/ff0ae72
PaBHopelicTBYIO11Iad CUla -
TpeTuii 3akoH HeroToHa. BEGsRGEEIT
13 https://m .edsoo.ru/ff0ae98
CyTepriosuLysa cui ?
Peruenue 3agau Ha Bubsimoreka LIOK
14 TIpYMeHeHHe 3aKOHOB https://m.edsoo.ru/ff0aeb6
HbroToHa <
15 Cuna ynipyrocty. 3akoH bubmioreka [IOK

https://m.edsoo.ru/ff0aeca




M2

Pernienue 3dfauy o Treme

16
«Cuna yrpyroctm»
JlabopaTopHnas pabota Bubvoreka LJOK
17 «OrnipegienieHne KecTKoCTH https://m.edsoo.ru/ff0aee2
NPy >KUHbI» 8
Bubmmoreka LIOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
Perenue 3asay 1o teme Bubwerso LOK
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHUs» 6
JlabopaTopHas paborta
,, patoprazip Bubnmoreka LIOK
Omnpenenexue B
20 https://m.edsoo.ru/ff0af8b
K03 uiMeHTa TpeHUs %
CKOJbKeHust" =
PeluieHue 3aja4 1o Teme Bubnnoreka [JOK
21 "3akonbl HetoToHa. Crina https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpenus” e
Cuuia TSKeCTU W 3aKOH
Bubnuoreka [IOK
BCEMMPHOIO TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopenHe cBoboHOTO 4
najleHust B
23 Y pok-KoH(pepeHLs

" [IBH>KeHHe TeJl BOKPYT
rpaBUTALIMOHHOTrO LIeHTpa
(CosHeuHast CUCTeMa).




IamakTuk"

Peluienye 3aflay ro reme

Bubmuvoreka [IOK

24 "Cuna TSXecTH U 3aKOH
. https://m.edsoo.ru/ff0af5f8
BCEMHUPHOIO TSTOTEeHUst
[TepBast KocMUyecKas Bbubnuoreka LIOK
25 cKopocTk. HeBecomocThb M https://m.edsoo.ru/ff0af33
neperpysKu c
PaBHOBecue MaTepHabHOM
TOuKW. ADCOMIOTHO TBEp/I0e
. Bubnmoreka [JOK
Teno. PaBHoBecue TBEp0ro
26 - i https://m.edsoo.ru/ff0afe3
Te/la C 3aKperyIEHHOH 0ChbHo 6
BpaujeHHs. MoMeHT CUibL. -
Lentp TsoKkecTH
PaBHOBecHe MaTepHa/ibHON
Touk#. ABcomoTHO TBEpAOe
7 Teno. PaBHOBecue TBEp0ro
Te/a ¢ 3aKperiéHHON 0Chio
BpaijeHusi. MoMeHT cubl.
LenTp TsDKECTH
Pernienue 3asiau 1o Teme Bubnuoreka 1IOK
28 "MowmeHT cunbl. LleHTp https://m.edsoo.ru/ffOb02b
TsDKeCTH" 4
[MoaroroBka K KOHTPOIEHON
Bubmoreka LIOK
pabore 1o Teme
29 hitps://m.edsoo.ru/ff0b040

"MexaHHuecKoe JABHKEHHE.
Bzaumogeticteue Ten"

8




KoHTponsHas pabota ro
TeMe "MexaHuueckoe

Bubmorteka LIOK

30 . https:/m.edsoo.ru/ffOb06e
JBKeHHe. B3aumopeiicTBre ”
Ten" -
WNmnynsc Tena. ViMmynsc
Bubnuoreka LJOK
CU/Ibl. 3aKOH COXpaHeHUs
31 https://m.edsoo.ru/ffObO7f
WMITyJibCa. YTIpyroe u l
Heyrnpyroe B3auMogelcTBue B
Pemtenue 3aau 1o Teme Bubnvoreka LJOK
32 "3aKoH coxpaHeHUs https://m.edsoo.ru/ff0b096
umIyabca” c
Ypok-koHpepeHLus
33 "PeakTHBHOe IBM>KEHUE B
MpPUPO/ie U TeXHUKe"
bubmoteka [JOK
MexaHuueckasi pabora u
34 P https://m.edsoo.ru/ffOb0a8
MOILIHOCTb 4
Pabota cuibl TSXKeCTH, CU/IbI BTDISTIOR
35 4 https:/m .edsoo.ruw/ffOb0db
YNIPYTOCTH U CU/bI TPEHUS 3
JlabopartopHas pabota
«OnpeeneHue paboThl CUJIBI
36 TPeHUs MPU paBHOMEPHOM
JIBIDKEHUH Tesia 110
TOPH30HTaILHOM
MOBEPXHOCTH»
37 CB#3b 9HEPrMH U paboThl.




HOTEHL[}*IELTH)H&H 3Heprus

KuHetnueckas SHeprus.

bubmioreka LIOK

38 Teopema 0 KHUHETHUECKOH https://m.edsoo.ru/ff0b0c3
IHEPrun 2

39 3aKOH coXpaHeHUs 3Hepruu
B MeXaHUKe
JlaboparopHas paboTa bubmoreka LIOK

40 «W3yyeHue 3akoHa https://m.edsoo.ru/ff0b12f
COXpaHeHUs IHEPTUm» e

Bubauvoreka [IOK

KonebaTenpHOe ABMXKEHUE U

41 https://m.edsoo.ru/ff0b185
€ro XapaKkTepUCTHKU 8
3aryxaroriye KonebaHus. Bubamoreka [JOK

42 BbIHY KeHHble KonebaHus. https://m.edsoo.ru/ffOb20f
Pe3sonaHc 0

43 Maremartuyeckuii u
NPy KUHHBIM MasTHUKH
Ypok-uccieoBaHye

Bubmioreka LIOK

«3aBHUCUMOCTE TTeproja

44 . https://m.edsoo.ru/ff0b197
KornebaHWi OT JKeCcTKOCTH 5
MPY>XHHBI U Macchl rpy3a» i

45 I[TpeBparijeHle 3HepPryU NIPU
MeXaHUuYecKHX KonebaHusx

46 Jlabopatophas pabora Bubmoreka [IOK

«OI‘IPE,H'EHEHI/]E HaCTOThI U
nepuoyia KosnebaHui

https://m .edsoo.ru/ff0blae
C




MPY>KHHHOI'O MasiTHHKa»

47

JTabopatopHas pabora
«Hp(}BepKa He3aBHCHMOCTH
nepuo/a Kosebanuit rpysa,
M0/|BeLIeHHOr0 K HUTH, OT
Macchl rpy3a»

Bubnnoreka LJOK
https://m.edsoo.ru/ff0b197
a

48

MexaHHueCKHe BOJIHBL.
CBOHCTBa MEXaHUUECKHAX
BorH. [IpojjonbHbIe U
rorepeyHble BOJHbI

Bubmmoreka LIOK
https://m.edsoo.ru/ff0b21f
e

49

Y pok-KoHepeHLHs
"MexaHWueckue BOJIHBI B
TBEPAOM Teje.
CelicMMUeCKHe BOHbI"

50

3Byk. PacripocTpaHeHue u
OTpakeHue 3ByKa

51

Ypok-ucciegoBaHue
"Habmogenue 3aBHCUMOCTH
BBICOTBI 3BYKa OT 4acTOThI"

52

I'pomMKOCTB 3ByKa M BbICOTa
TOHA. AKYyCTUUeCKUI
pe3oHaHC

53

Y pok-KoHbepeHI1s
"YnbTpasByk v UH(pPasByK B
NpUpojie U TeXHHKe"

Bubaroreka LIOK

https:/m.edsoo.ru/ff0b23c
d

54

ITogroroBka K KOHTPOJ'[]:.HOI?

Bubnnoreka LIOK




pabore o Teme "3aKoOHbI
coxpaHeHus. MexaHuueckue
KonebaHust ¥ BOTHBI"

https://m.edsoo.ru/ff0b25f
0

55

KoHTtponeHas pabora ro
TeMe "3aKOHBI COXPaHEHHH.
MexaHnndeckue Koebanus u
BOJTHBI"

56

OJIeKTpOMarHuTHoe 110J1e.
OeKTpOMarHUTHbIE BOJIHEI

Bubnmoreka [JOK
https://m.edsoo.ru/ff0b2ab
e

57

CBolicTBa
9/1eKTPOMarHUTHLIX BOJTH

58

Ypok-koHdepenius "Ikana
3/1eKTPOMarHWTHBIX BOJIH.
Wcrione3oBanue
37IeKTPOMarHUTHBIX BO/TH
JU1si COTOBOM CBsI3U"

Bubmoreka LIOK
https://m.edsoo.ru/ffOb2fe
6

59

Ypok-uccaeoBaHue
"M3yueHue CBOICTB
3JIeKTPOMarHUTHBIX BOJIH €
TOMOIBI0 MOOUTBHOTO
TenedoHa"

bubauoteka LJOK
https://m.edsoo.ru/ff0b2c6
c

60

PelueHue 3agauy Ha
orpejejeHHe 4aCTOTbl H
AJIHHBI BHEKTPOMamHTHOI:i
BOJIHBI




OleKTpoMarHuTHasl IpUpoga

Bubmmoreka LIOK

61 ceeTa. CKOpoOCTh CBeTa. https://m.edsoo.ru/ff0b31d
BonHoBbie cBoMCTBa cBeTa 0
Ucrounuku ceera.
7 Bubsmoreka [JOK
[IpAmonHeliHoe
62 hitps://m.edsoo.ru/ff0b365
pacrpocTpaHeHHe CBeTa. 3
3atmenus CosHia v JIyHsl -
3aKOH OTpa)kKeHUs CBeTa.
3epkana. PelnieHue 3asau Ha Bntbmmorera [IOK
63 ) https://m .edsoo.ru/ff0b38c
npyUMeHeHHe 3aKOHa 4
OTpa)kKeHusi CBeTa -
Bubmoreka LIOK
[1penomnenue ceeta. 3aKoH
64 https://m.edsoo.ru/ff0b3ae
rnpesioM/IeHHUs CBeTa .
ITonHOe BHYTpeHHee
OTpakKeHHe CBeTa. BubmioTeka ]_[OK
65 Mcnonb3oBaHKe Mo/iHOTO https://m.edsoo.ru/ff0b3c5
BHYTPEHHEI'0 OTPa)KeHUs B c
ONTHUYECKUX CBETOBOJAX
JlabopatopHas pabora
"UccnenoBaHue
66 3aBHCHUMOCTH yI/ia
TpesioM/IeHUs] CBeTOBOTO
Jlyua oT yrJ/a rnajieHusi Ha
rpaHuile "Bo3ayx-cTekao""
67 Ypok-KoH(pepeHLHs

"M cnonb3oBaHKe TTOJTHOTO




BHYTPeHHero OTPKeHUsI:
CBETOBO/IBI,
OINMTHUKOBOJIOKOHHAA CBA3L'

JIun3el. OnTHueckas cuia

Bubnuoreka [IOK

68 https://m.edsoo.ru/ffOb3f2
JIUH3bI
c
[MocTpoenue H300pa’keHHi B Butmorexa [{OK
69 https:/m.edsoo.ru/ff0b444
JIMH3ax
a
JlabopaTopHas pabota
"On z,qenzl-me E;)OK CHOT'O Butminrexa [{OK
70 P y . https:/m.edsoo.ru/ff0b420
PacCTOsHUSL U ONTUYECKOH 6
cuiIbl cobupatoLei TMH3b!" B
Ypok-KoHpepeHLHs Bubroreka LJOK
71 "Onrryeckye JTHH30BbIE https://m.edsoo.ru/ff0c0a?
npubopsr” e
Bubnmoreka [IOK
I'na3 xak ontuyeckas
72 https://m.edsoo.ru/ff0b468
cucTeMa. 3peHue 4
Ypok-koHpepeHLus
73 "ledexTsbl 3penus. Kak
COXpaHMUThb 3peHue”
Paznokenue Genoro ceeta B
bubmoreka [IOK
criekTp. OnbiTel HElOTOHA.
74 https://m.edsoo.ru/ff0c0Of4
CnoxeHue crieKTpaabHbIX C
1BeToB. Jlkcniepcus cseta =
75 JlaboparopHast pabota Bubnuoreka LJOK




"OIBITBI 10 Pa3/IOXKEHUIO
besnoro cseta B Cr1eKTp H
BOCTIPUATHIO 1|BeTa
TIpe/IMeTOB TIPH UX
HabmoieHnH yepes
1|BETOBbIE (PUILTPHI"

https://m.edsoo.ru/ff0cOe2

da

YpOK-IpakTUKy M
"BoJ/IHOBbLIE CBOMCTBA CBeTa:

76
Jucrnepcusi, UHTepdepeHIus
v pudpakius”
bubnvoreka [TOK
OnsiTel Pezepgoppa v
77 pdopa https://m.edsoo.ru/ff0c12a
TylaHeTapHas Mo/jieflb aToMa 8
78 [Mocrynate! bopa. Mogerb
aToMa bopa
Wcnyckanuie v morJionieHAe bubmioreka [IOK
79 cBeTa aToMoM. KBaHTHI. https://m.edsoo.ru/ff0c144
JluHeliuaTble CrIeKTphbI [d
Y pOK-TIpakTUKyM Bubroreka [1OK
80 "HabnrozieHre crieKTpoB https://m.edsoo.ruw/ff0c155
ucry ckanms'” 0
Bubmoreka [JOK
81 PaguoakTMBHOCTEL M € BH/lbl https://m.edsoo.ru/ff0c167
2
CTpoeHHe aTOMHOIO f7pa Bubmiorexa LIOK
82 P Apa- https://m.edsoo.ru/ff0c18a

Hyknonnas moziens

C




PagnoakTuBHbIE

bubmoreka LIOK

83 https://m.edsoo.ru/ffOclal
nipeBpatiieHus. M3otornel 4
Perienue 3agau ro teme: Bubnvoreka LJOK

84 "PanrioakTHBHbBIE https://m.edsoo.ru/ff0c1b4
npeppattieHus” a

85 [epuop nonypacrazga
YPOK-KOH(pepeHL1s
" P PepeHl Bubnuoreka LIOK

PasyioakTHBHbBIE U3/TyUeHUA

86 https://m.edsoo.rw/ff0c212
B MPUPOJie, MeULIUHE, 6
TeXHUKe" =
SlnepHbIe peakiiuy. 3aKOHbI Bubmoreka LJOK

87 COXpaHeHus 3apsA/j0BOro U https://m.edsoo.ru/ff0clc5
MaccoBOro ymuces 8
OHeprus CBsI3¥ ATOMHBIX Bubnuoreka IJOK

88 anep. Cea3b Maccel U https://m.edsoo.ru/ff0c1d?
3Hepruun a

89 Peienue 3asau rno teme
"HAnepHeble peakluH"”
Peaxuiuu cvHTe3a U JlesieHus bubauroreka LIOK

90 anep. Mctounnku sHeprumn https://m.edsoo.ru/ff0cle8
CosHLa M 3BE3J 8

91 Ypok-KoH(pepeH1rs

"fnepHas sHepreTHka.
HelcTBUsA pa/IMOaKTHBHBIX
W3/TyUeHU I Ha JK1BbIe




OpraHu3Mb!"

ITojroroBka K KOHTpOﬂbHOﬁ

pabore 1o Teme Bubnnoreka LJOK
92 "BneKTpoMarHUTHOE MoJle. https://m.edsoo.ru/ff0c223
D/1eKTPOMarHUTHbIE BOJIHEI. e
KsaHToBbIe siBIeHUSA"
KonrponsHas pabora o
93 Teme "3/IeKTpOMarHUTHOe
rose. J1eKTPOMarHUTHbIe
BO/IHbI. KBaHTOBbIE ABNEHUA"
[ToBropeHue, 0bobiLeHHe.
bubmoreka [IOK
JTabopatopsbie paboTsi 1o
94 . £ https://m.edsoo.ru/ff0c245
Kypcy "B3aumopeiicTere 5
Ten" .
[ToBTOpenue, o6ob1eHNKE.
P Bubanoreka [JOK
ellleHHe pacueTHBIX U
95 https://m.edsoo.1u/ff0c257
KayecTBeHHBLIX 3ajau 1o ’
TeMe "TernoBbie MpoOLeCChI" B
[ToBTOpeHue, obobieHue.
PellieHHe pacyeTHBIX W BubnuoTeka L[OK
96 KaueCTBEHHBIX 3a/jau 1Mo https://m.edsoo.ru/ff0c2a2
teme "KII/I TerioBbix 2
JBuraresnei”
97 IToBTOpeHue, o6obieHue. Bubmoreka LIOK

Pertienye pacueTHbIX W
KaueCcTBEeHHbIX 3ajay 1o
teme "KI1/]

https://m.edsoo.ru/ff0c2b3
0




3/IeKTPOYCTaHOBOK "

IToBropeHue, obobieHue.

bubmioreka LIOK

98 Jlabopatophbie paboTsI 1o 1 1 https://m.edsoo.ru/ff0c2c5
Kypcy "CgeToBble siB/ieHUs" 2
[Tosropenue, obobieHue.
bubmioreka [IOK
Pabora c TekcTaMH 110 Teme
99 N 1 https://m .edsoo.ru/ff0c2d6
3aKoHbI COXpaHeH!d B 5
MexaHuKe" =
[MosTopexue, o6obieHMeE. Bubsmoreka [JOK
100 Pabora c TekcTamu no Teme 1 https://m.edsoo.ru/ff0c2e8
"Konebanus 1 BosiHel" 2
[ToBTOpenue, obobieHMe. Bubmoreka LIOK
101 Pabora c Tekcramu no Teme 1 https://m.edsoo.ru/ff0c304
"CseToBble AB/IeHHA" 4
[ToeTopenue, o6ob1EHKE.
102 Pabora ¢ TekcTamu 1o Teme 1
"KsaHTOBas U sjepHas
¢uzmka"
OBHIEE KOJIMYECTBO YACOB
102 27

IT1O ITPOI'PAMME







ITPOBEPSIEMBIE ITPEJJMETHBIE PE3YJ/IbTAThI OCBOEHUSI
OCHOBHOM OBPA30BATEJ/JIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIET'O OBPA30BAHUS

7 KIIACC

Kop nposepsiemoro
pesy/bTaTa

IIpoBepsieMbie NpeMeTHBIE pe3y/IbTaThl 0OCBOEHHSI OCHOBHOM 06pasol
OCHOBHOTro0 001ero o6pasoBaHus

1.1

MCIIOJIB30BATh M3YyUeHHbIe MOHATHSA

1.2

pPa3IHuaThk ABJ/IEHHWA 110 OINMMCAHMID HMX XapaKTepHBIX CBOMCTB M Ha OCHC
JaHHoe ¢H3H‘]ECKOE‘ ABJIeHHe

1.3

pacriosHaBaTh TpPOAB/IEHWE W3yUeHHbIX (PU3NUECKUX SBIEHWH B OKP)
¢13nUeckyie ABeHHUA B MPUPOJe, TIPU 3TOM IepeBOAHThL MPaKTHUeCKYH
CyljecTBeHHble cBOHCTBa (NMPU3HAKK) (PU3UUECKUX SIBIEHUH

14

OIMUCBIBAaTh M3yueHHbIe CBOWCTBaA Tesl U (U3MUecKHe SBIeHUs, WUCIIONb3
OINMUCaHWW TPaBWIBHO TPaKTOBaTh (M3MUECKWH CMBIC/ HCIO/b3YeMbl)
e/IUHULILI (PU3MYECKHUX BeIHUYHH, HAXOAUTL GOpMYJIbl, CBSI3bIBaIOILUE JI2
JIPYTUMHA BeTMYMHAMHA, CTPOUTH TPa(PUKN U3y UeHHBIX 3aBUCUMOCTeH (u3

1:5

XapakTepHU30BaThb CBOIiCTBa Te, C])I/IBI/I‘-[ECKI/IQ SIBJIEHMA U TIPOLeCChI, HCII
3TOM JaBaTb CJIOBECHYHO Cl)OpMyJ'IHPOBK}’ 3aKOHa M 3allichbIBaTb ero MaTemy

1.6

OOBSCHATL (pU3UUECKUe SIBJIEHHS, TPOLIECCHI U CBOWCTBA Tell, B TOM U
NpPaKTHKO-OPUEHTUPOBAHHOIO ~ XapaKTepa: BbIIBJISATE  MPUYMHHO-CII
obbsicHeHHe U3 1 — 2 IorMueckux LaroB ¢ ornopoi Ha 1 — 2 u3yueHHbIX
bu3UUeCKUX 3aKOHA WA 3aKOHOMEDPHOCTH

17

pelIaTh pacuéTHble 3agauu B 1 — 2 neliCTBUS, UCTIO/B3YA 3aKOHBI U pOpM
Be/IMUMHbL: HA OCHOBe aHa/M3a YCI0BHUS 33/auM 3alMchiBaTh KpaTKoe ycl
BeJIMUUHBL B (POPMY/IBI U [POBOJAWUTH Pacyérbl, HaXO/AWTb CIIPaBOYHE
pellleHUs 3a/lay4, OL{eHUBaTh PealTMCTUHUHOCTD 11071y YeHHON GHU3HUYeCKOi B

1.8

pacrno3HaBaTb NMpob/eMbl, KOTOpble MOXKHO DELIUTh IPU TOMOLIN (3
WCceoBaHKus BbYIe/IATb TpOBepsAeMoe TpeArosioxKeHue (TUIOTe3y), |
TOJ/IyYeHHbIH pe3y/ibTaT, HaxoAWTb OIIMOKK B X0/€ OIlbITa, Je/aTh BbIBOJ,

1.9

[NpoBOAMTEL  OIIBITBI IO Haﬁﬂ}O,E[EHH}O El)I-BH‘lECKHX SIBICHW  WJIL
hopmyIMpoBaTh NpoBepsieMble MPe/NonoKeH s, CObUpaTh YCTAHOBKY M3
3aMuChIBaTh XOJ OfbiTa W GOPMYIMPOBAaTh BBIBO/bI

1.10

BbITITOJIHATH TIPAMBIE H3MepeHMsI C HMCII0JIb30BdHHMEM aHaJIOI'OBbIX H ILH




INoKasaHHsA HPHGOPOB & y‘léTOM Sa,ﬂ,aHHOﬁ abcomoTHO# ror PEeIHOCTH H3N

1.11

[MPOBOAMUTH WCC/IeJ0BAHME 3aBUCHMOCTH OJIHOW (H3UYecKoN BelUYHHBb!
NpSIMBIX W3MepeHWl, Y4acTBOBaTh B TUIAHUPOBaHMM yueGHOro Mccies
BBIMOJIHSTE M3MEPeHWsl, CeAys TMpej/IOKeHHOMY IUlaHy, (UKCHpO
3aBUCUMOCTH (PU3MUECKUX BE/IMUMH B BHU/E TIPeJIOXKeHHbIX Tabiui U
pesyJ/IbTaTam UCCIeJOBaHus

1.12

MPOBOAUTL KOCBEHHbIE H3MepeHHsl (U3UUeCKUX BeIMUMH, C/IeAys TIp
BBINIOJTHEHWM M3MepeHni cobupaTh 3KCMepUMeHTasbHYH YCTaHOBKY U
Be/TMUUHbL

1.13

cobsroaTh MpaBu/a TeXHUKK be3onacHocTH 1ipy pabore ¢ 1abopaTopHBI

1.14

yKasblBaTb TPHUHLMIBI J1eHCTBHSL NMPUOOPOB M TeXHWYECKUX YCTPOHCT
[JelCTBHS U3yUeHHLIX MPUOOPOB U TeXHUUECKHUX YCTPOHCTB C MOMOLLBIO
0 CBOMCTBax (PU3MULCKUX SAB/IEHUM W He0DX0uMbIe (M3UUeCKHe 3aKOHbI

1.15

MPUBOAUTE NPUMepbI (HaXoAUTh MH(OPMaL{HIo O pUMepax) MpakTHYeck
3HaHWH B TIOBCEJHEBHOW JKWU3HW /51 obecreueHwss GesomacHOCTH TIp
TEXHUYEeCKUMHU YCTPOHCTBAMM, COXPAHEHUSI 30POBbsI U COOJTIOIeHUs HOJ
OKpYy’Katollei cpejie

1.16

OCYLLeCTB/IATb 0T60p MCTOYHHUKOB MHCl)OpMaLLMH B CeTH MHTEPHET
[MOHCKOBBIM 3allpOCOM, Hd OCHOBE HMEIOIIHUXCH 3HAaHWUH H HYTE‘M Cpak
BBEIIE/IATE I/IHCI)DpMa]_[HI-O, KOTOpasl ABIAETCS HpUI‘HBOpQ‘-IHBOﬁ WK MOXKeT

1.17

HCIIO/TB30BaTh TIPU  BBITIOHEHWH YUueOHBIX 3ajlaHuii HayUHOIOIYJISIP
cofiepKaHusi, CripaBOUHbIe MaTepHallbl, pecypcbl cety VIHTepHeT, Biajiet
TeKcTa, rpeobpasoBaHusl MHGOPMaL|KU U3 O/JHOM 3HAKOBOW CHCTEMBI B /Ip

1.18

co3jlaBaTh COOCTBEHHble KpaTKWe MHUCbMeHHble W YCTHble COOOIeHMs
uHopMaLyu (HU3UUYECKOro CO/lep)KaHUsl, B TOM uHc/ae TMyOJUuHO

pesy/bTaTax MPOEKTOB WM Yy4eOHbIX HCC/IeOBaHW, TPU TOM Tpam
MOHATUHHBIN anmapar Kypca GU3UKH, COTTPOBOXK/JATh BLICTYTUIEHHE TPE3€

1.19

[NPpH BbINOJHEHUH y‘-IEGHbIX MpOeKTOB H HCCJ'IE,HOB&HHFI pacripeiesi
COOTBETCTBMH C IOCTaB/ieHHLIMHM 3afladyaMH, c/lelWTh 34 BBIINMOJIHEHHE
OLleHUBAaTb COOCTBEHHBIH BK/JIad B [OeATe/IbHOCThH TPYIIIbI, Bh
BBaHMOﬂEﬁCTBHe, YUHMThIBast MHeHHe OKPYKaloIlHX

8 KJIACC

Kopg npoBepsiemoro
pesyJjibTaTa

IIpoBepsieMble peMeTHBIE Pe3y/IbTaThl 0CBOCHHSA 0CHOBHOH 00pa3oB:
OCHOBHOT0 0011ero o6pasoBaHus




1.1

HCI10J/Ib30BaTh IOHATHA

1.2

pas3inyaTtbh ABJEHHA [0 OMHCaHMK MX XapaKTepHbIX CBOMCTB M Ha OCHO
AaHHOe q)HSH‘JECKOE sAB/IeHHe

1:3

Pacrio3HaBdTh TIIPpOABJIeHHE MHM3YUE€HHBIX ll)Ir’IBH‘-IECKHX SIBIEHHH B OKpY
¢dusiueckue sBeHUS B TPUPOJE, NIPHU 3TOM MepPeBOJUTL MPAKTUUECKYH
CylLleCTBEeHHbIe CBOMCTBA (MPH3HAKK) HU3HUYECKHX SABJIEHUH

1.4

OINHCbIBATE HU3yUeHHbIe CBOMCTBa Tell U Cl)HBl/I‘-]ECKHE SABJ/IeHHUs, HCII0JIb3]
OMUCAHUH MPAaBU/IBHO TPaKTOBAaTh (PU3UYECKHUI CMBIC/ UCIO/IB3YeMbIX BeJ
(hU3MUECKMX BeNMUWH, HAXOAUThb (POPMYJibl, CBSI3bIBAIOLLME [IAHHYIO (U:
Be/TMUMHAMMU, CTPOUTH TPAahUKH M3YUeHHbIX 3aBUCUMOCTeH (p1r3ruecKux Be

1.5

XdpPaKTepHu30BaTh CBOMCTRa Ten, EbH3H'-IECKHE ABJIEHWs W TIPOLIECChI, KCII
9TOM [ldBaTh C/I0BECHYHO C]JOPMyanOBK}’ 3dKOHa H 3ariMCBEIBaThL ero MaTeMa

1.6

OOBSICHATH CIJH3I¢‘I‘-IECKI/IE rpoLeccbl A CBOMCTBA Ten, B TOM YHC/Ie W B
OPHEHTHPOBAHHOI'O XdpaKTepa: BbIAB/IATE IMPHUHHHO-C/IeCTBeHHbIe CBA3K
JIOTUYeCKMX 111aroB C roMotibio 1 — 2 H3YUYeHHbIX CBOIiCTBa llJHBHqECKHX Al
3dKOHOMEPHOCTH

1.4

pellaTh pacyéTHbIe 3alauu B 2 — 3 JlelCTBHA, UCII0/L3Y$ 3aKOHBI U opM:
BeJIMUMHBI: HA OCHOBE aHAaNM3a YCJIOBUS 3a/laud 3aluchlBaTh KpaTKoe

JlaHHBLIX [/IA PelleHus 3a]auy, BBIOMPATh 3aKOHBI U (pOPMYJIbI, HeobXoAuN
pacuéThl ¥ CPaBHUBATh T10/IyueHHOe 3HaueHre (PHU3HUeCKOoil BeTMUMHBI C U3

1.8

pacrio3HaBaTh MpPOO/IeMBI, KOTOpPbIE MOXKHO DELIUTh TPU TMOMOIIH (U
ofnucaHWe WCC/IefloBaHus], BbIJE/SATh NPOBepsieMOe Mpejriosio)KeHue, OLe
IpOBeJIeHUsl UCC/Ie/loBaHHsl, Jie/laTh BbIBO/bI

1.9

MPOBO/JMTb OMbITHI MO HaboAeHNI0 PU3NUECKUX ABIeHUH Wi (QU3YeCK)
rpoBepsieMble TIPeATONOXKeHHsl, COOUpaTh YCTAaHOBKY M3 IMpe/i/IoKeHHOro
OrbiTa ¥ OPMYTMPOBATH BEIBO/IbI

1.10

BbIIO/IHATE [IpsiMble H3MepeHKst C HCIIO/Ib30BaHHEM dHA/IOI'OBbLIX HPHG
BeJIMYMH, CPaBHUBATh Pe3yJ/IbTaThl H3MePeHuii ¢ YYETOM 3a/JaHHOH abcoo’

1.11

MPOBOJUTE HCC/Ie[OBaHHe 3aBUCHMOCTH OfHOH (hM3HuecKol BesJMUUHbBI
MpAMBIX M3MepeHW: rylaHUpoBaTh UcCcle/joBaHHe, cobUpaTh YCTaHOBKY W
Mpe//IoKeHHOMY TU1aHy, (PMKCMPOBATh Pe3y/bTaThl TIOYUeHHOM 3aBUCUMC
JlelaTk BLIBOZBI 110 pe3y/IbTaTaM UCC/IefIoBaHUs

1.12

MPOBOAUTb KOCBEHHble U3MepeHHs (PU3NUECKMX BeMUMH: TUIaHHU|
5KCIePUMEHTa/IbHYI0 YCTaHOBKY, Cle/ys Mpej/IoKeHHOM MHCTPYKLIMM, U B

1.13

cobntofiaTh NpaBK/Ia TeXHUKH be3ornacHocTy npu pabore ¢ n1abopaTopHbIM

1.14

XapaKTepHU30BaTh TPUHIIUITEI AeHCTBUSA W3yUeHHBIX MPUOOPOB U TeXHHUUeC
OMWCaHMs, WCIIONB3YA 3HAHUS O CBOMCTBaX (U3NYECKUX SIB/IEHUH




3dKOHOMEPHOCTH

1.15

pacrio3HaBaTh MpOCTble TEXHUYECKHe YCTPOiCTBa M M3MepuTe/ibHble NpUb
PHCYHKaM, COCTaB/IAITh CXeMbI 3/IeKTPHYECKHX Lierlel ¢ roc/ieloBaTe/IbHbIM
3/1eMEeHTOB, pa3/ikyasi yca0BHble 0003HaYeHKsi 3/1eMEHTOB 3/1eKTPUYeCKHX 1

1.16

TIPUBOJUTE TIPUMEpPBI (HAXOAUTL UH(OPMALIHIO O TIpUMepax) MpaKTHUECK(
3HaHWH B TIOBCe/|HEBHOM JKM3HM i obecrieveHusi 6GesoracHOCTH Iipy
TeXHUYeCKMMH YCTPOMCTBAMH, COXPaHEeHHs 3[0POBbs U COO/IIO/IeHUs HOP
OKpY’Karoliei cpesie

1.47

OCYLLeCTB/SATL MOUCK MH(popMaLun dusnueckoro cojepykanusi B cetv Mk
3HAHUHA U HYTEM CpaBHEHHs AOIMOJHHUTE/IbHbIX MCTOYHHKOB BbIAETATH H
l'IpUI' HBOPE‘-IHBOﬁ W/ MOYKeT ObITh HEQOCTDBEPHOI\;I

1.18

WCIIO/B30BaTh TMPH  BbINOJIHEHUM yueOHBLIX 3afaHuii Hay4HO-MOMy/Isp
cojlep)KaHus, CripaBOuHble Marepuarbl, pecypcbl ceT VIHTepHeT; BiajeT
TeKCTa, peobpa3oBaHus HH(OPMALIMK U3 OJHON 3HAKOBOH CUCTEMBI B /IPYT

1.19

CO31aBaTh coDCTBeHHbIE ITMCBMEHHBLIE M KpaTKHe YCTHbIe COOﬁIlIEHI/]
HeCKOJIbBLKMX HMCTOYHHKOB C])I/IBPF-IQCKOFO CoJiepsKaHHA, B TOM UHCIIe HYGII
MPOEKTHON WM HCC/Ie/I0BaTeNIbCKOW  IeATEeIBHOCTH, TIPU 3TOM  PaMa
MOHSTHMHBIM anmapaT Kypca GU3HKH, CONPOBOXK/ATh BLICTYTI/IEHHE Tpe3eH

1.20

TpH BBIIIO/THEHHH y‘-leﬁHbIX TMPOEKTOB H HCCIeI0BaHUM d)HBHHECKI/IX Tpoije
B IpyIliie B COOTBETCTBHUM C TIOCTaB/JIe€HHBIMM 33afauaMi, C/IeQUTh 3a Bh
KOpPpPeKTHUpOBaTh €ro, aJekKBaTHO OlLeHHWBaTb coBCTBeHHBIH BK/1aj B JesT
KOMMYHHKAaTHBHO®E B3aHMOﬂEﬁCTBHe, [poABJIsisd rOTOBHOCTb paspelllaTb KOH

9 KITIACC
Kopg npoBepsiemoro IIpoBepsieMbie NpeAMeTHBIE pe3y/IbTaThl 0CBOEHHUsS 0CHOBHOH obpa3
pe3y/jibTaTa OCHOBHOr0 001ero o0pasoBaHus
1.1 WCI10/Ib30BaTh U3yUeHHbIe NTOHATHUS
10 pas/MuaTh fIB/IeHHsl 110 ONUCAHUI0 WX XapaKTepHBIX CBOWMCTB U Ha OCHC
' JaHHoe u3nuecKoe gB/eHHe
pacriosHaBaTh [pOsB/IeHHe H3YUYeHHbIX (U3MUYECKUX SB/IeHUA B OKp
1.3 (usnueckue sBIEHMS B TIPUPO/e, NPY 3TOM TepeBOJMUTE ITPaKTUUECKY
CYI[eCTBEHHbIe CBOWMCTBA (MPU3HAKH ) (PU3MUYECKHX SIBTeHUH
1.4 OIMChIBaTh W3yueHHble CBOWCTBA Te/l U (pU3MUECKUe SIB/IeHHs], UCIIO/b
OINMCAHWUU TIPaBU/ILHO TPAKTOBaTh (PU3HUUECKHA CMBICT HCMO/b3yeN
eIMHULIb] QU3MUeCKUX BeTUYMH, HAXOAUTH (OPMYJIbl, CBSI3BIBAIOIINE JI




JPYTHMH BeJIMUMHAMK, CTPOUTb rpapuKH U3YUeHHbIX 3aBUCUMOCTel (U

1.5

XapaKTepu3oBaTh CBOIMCTBa Te/, hU3MUeCcKHe sIBeHHs U MPOLeCchl, UCK
9TOM JlaBaTh C/IOBeCHY10 (hOPMY/IMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTe

1.6

Oﬁ'bHCHﬂ'I'b Cl)I/IBIflT-IECKHe IpoLecchbl U CBOMCTBA Te/qd, B TOM 4YMC/le H B
OpHEHTHpOBaHHOFO xapaKTepa: BLISIBJIATH ITPI/I‘-IHI—H—IO'CIIE,H'CTBQHHI)IE CB
3 JIorMyecKMx 1IaroB ¢ NMOMOILbI0 2 — 3 H3y4YeHHbIX CBOWCTBa (u3nyecK
WJIA 3aKOHOMEPHOCTH

1.7

peluaTh pacuyéTHble 3afaud (OruparoLecss Ha cucTemy U3 2 — 3 yp
dopMyJibl, cBs3bIBatoLMe (pU3NUECKHe BelWUMHbI: Ha OCHOBE aHaIu
KpaTKOe yCJ/IOBHe, BBIABIATE HEJOCTAROIIHE WK U30BITOUHBIE AaHHbIE,
HBOGXO,I[HM])IE AJIs1 pellleHust, TIPOBOANTL paCI-IéTBI H OLjeHHBAaThb peaaTncT
(hr3uYecKoi BeJIMYKHbI

1.8

pacriosHaBath TPO6/IEMbI, KOTOPbIE MOKHO DEIIMTh MPU MOMOLIM ]
OTIMCaHWe MCC/Iel0BaHUA, BbIeNATh MpOBepsieMoe IpeArlo/ioyKeHue, oL
[pOBe/leH!s UCC/eloBaHus, e/laTh BbIBO/bl, UHTEPIIPeTUPOBATh Pe3y IbT:

1.9

MPOBOJAWTE OMbITI TI0 HabmofgeHHio (U3NUECKUX SIBEHWI W
caMocCTosITe/IbHO cOOMpaTh YCTaHOBKY M3 M36BITOUHOr0 Habopa obopy
ero pesyJibTaTbl, POPMYJHPOBAThH BLIBO/IbI

1.10

IMMPpOBOAHTL ITPpH HEOGXO,IU/IMOCTH CepHIO TMIPAMBIX HBMEPEHHFI, onpeneJsis
Be/iuKHbI (POKyCcHoe paccTosHHe cobupatolleif /MH3bI), 060CHOBLIB
(u3mepuTesibHOro rprbopa)

1.11

NMpoBOAUTbL UCC/lejOBaHHE 3aBUCUMOCTeH (l:).HBHHECKHX BeJIMUKWH C MCII0J|
MUJIAHUPOBaTh MCC/IE[J0BaHHE, CAMOCTOSITe/IbHO COBWpaTh YCTaHOB
MO/IyYeHHOH 3aBUCHMOCTM (PU3UUECKUX BelMUMH B Buje Tabauuu
pe3yjibTaTaM UCC/IeJOBaHHA

1.12

IMMpOBOJWTL KOCBEHHbIE HW3MEPEHHA CbI/IBI/I‘IECKHX Be/IMYHMH: ILIaHY
SKCIIepHUMEeHTa/IbHYHD YCTAHOBKY ¢ BBIIIOJIHATL HM3MepeHHdA, C/Ieays
BbIUHC/IHTH 3HaUYeHHe Be/IMUHMHbI W dHa/IM3HpOBATb [MO/Y4YeHHbIe pPe
MOrPelIHOCTH U3MepeHHH

1.13

cobroaTh nMpaBrna TeXHUKK Oe3omnacHocTH npu paboTe ¢ 1abopaTopHE

1.14

Pa3/iMu4dTb OCHOBHbIE TIDH3HAKH HM3YyUEHHbIX (l]HBI/l'-{ECKHX MO,[{EHEI‘_/'II M
TBép,[[OE TeJs10, TOUeUHbLIH HCTOUHHK CBeTa, /1y4, TOHKdA JTHUH34d, TIJIaHEeTd
MO/JieJIb dTOMHOI'O 51/1pa

1.15

XapaKTepu30BaTh MPUHLIMITBI JeCTBUS M3YUYeHHBIX MPUOOPOB U TEXHH
HX OIIMCaHKWA, HCMOJIb3YA 3HAHHA O CBOMCTBax Cl)I/IBHLIECKHX ABJ/IEHHA
3dKOHOMEPHOCTH

1.16

HCIMOJIb30BATh CX€MbI H CXeMdTHYHbIE DHCYHKH H3YUEHHbLIX TeXHHYeC




npubOpPOB U TEXHOMOTMYECKMX MPOLIECCOB IMPU pelleHuu yuebHO-Tp
CXeMbl 15 TOCTPOeHUs U30DpaXKeHUH B MI0CKOM 3epKasie ¥ cobuparoL]

1.17

NPUBOJMTL TPUMephl (HaXo[uTb WH(POPMALKI0 O TpuMepax) |1
(U3MYECKHX 3HAHWA B TOBCEJAHEBHOW »XW3HM s obecrnieueHus Oe
npubopaMu M TEeXHHYECKHMHM yCTPOHCTBaMH, COXPaHeHWsT 370
5KO0/IOFMUECKOr0 110BeJIEHUs B OKpYJKatollleii cpejie

1.18

OCYLLIeCTB/IATE TOUCK HMHGOPMAaLUU (U3UUECKOro CcojepyKaHud B Ce
(hopMynupys TOWCKOBBIA 3aMpoc, HAXOAWTb TMyTH ONpeje/eH:s
MHGMOPMALIK Ha OCHOBE UMEIOIUXCSI 3HAaHUIA U [JOTIOTHUTE/TEHBIX UCTOY

1.19

WCII0/Ib30BaTh TPH BBITIO/THEHHM Y4eOHBIX 3a/laHAN Hay4HO-TIOMYJIS]
CoJlepsKaHMsA, CIIPdBOYHBIE MaTepHa/libl, peCypChl CeTH HH’I‘E‘pHeT; BJae]
TeKcTa, npeobpaszoBaHus WHHOPMALIMK U3 OJJHOI 3HAKOBOI CUCTEMbI B /i

1.20

co3jjaBaTh COOCTBEHHbIE MMMCbMEHHBIE W YCTHbIE COODINEHHST Ha OCHO
HUCTOYHUKOB (DU3HUECKOTO CcofepsKaHus, MNyOJUUHO TIpejcTaBisiTh
UCC/1Ie[J0BaTE/IbCKON  [1esITeIbHOCTH, TIPU 3TOM TIPaMOTHO HCIIONB30
anrapatr usyyaemoro pasjena (M3MKM M COMPOBOXJATb BbICTYILI
ocobeHHOCTel ay/iUTOPUX CBEPCTHUKOB

1.21

MPU BbLINOMHEHUH YyueOHBIX T[POEKTOB M MCC/eJoBaHUH (HU3UUeC
00s3aHHOCTH B IPYTITIE B COOTBETCTBUM C MOCTABJIEHHBIMM 3a/jauamy, (
JefCTBUI U KOPPeKTHUPOBaThL ero, afieKBaTHO OLIeHUBATH CODCTBEHHBIH

BbICTPaMBdTh KOMMYHHUKATHBHOE BBaI/IMO,{I‘EﬁC’I‘BHE, IposBJIsiA F'OTOBHOCT




IMPOBEPAEMBIE 3JIEMEHTBI COJEP)KXAHUSA

7 KITACC

Kopg
pazjena

Kop
3/1eMeHTa

HpDBEpHeMble J/IEMEHTDbI CoAepXKaHHsA

®U3UKA U EE POJIb B [TO3HAHUU OKPY KAIOLIEI'O MUPA

1.1

du3KKa — Hayka o npupoge. fBieHus rnpupojsl. PDusznueck
TEIUIOBbIE, JJIEKTPHYECKHEe, Malr'HUTHbIE, CBEeTOBbIE, 3BYKOBbIE

1.2

dusnueckre BenMunHbl. V3mepenue ¢Gu3NUECKMX  BeNUUM
ITorpeliHOCTL W3MepeHHid. Mexk/lyHapo/Hasl cucTeMa eJJMHHL]

1.3

ECTECTBEHHOH&}"-IHI:[I:"I MeTOo/[ [103HaHWs: HEIEJ'II'D}],EHHQ, IMoCT
BblIBUKeHHe TI'HIoTe3, 3KCIepuMeHT TI10 MpOBepKe TI'HIIOTe3,
ABITeHHA

1.4

Orcanue GpU3NUECKUX SIBJIEHUH C MOMOLLbIO0 Mo/lesieit

1.5

[IpakTiueckue paboTsi:

###Par###l13MepeHre pacCTOSHUA.

Hi#Par#t#lsmMepeHre 06bEMa )KMIKOCTH W TBEPJOrO Tesa.
#H##Parf##0npeienieHrie pa3MepoB MasbIX Tell.
###Parf##lI3MepeHuie TemMriepaTypbl MPU TIOMOILM KUJKOCTH
TeMITepaTy pbl

I[MEPBOHAYAJIBHBIE CBEONEHUWA O CTPOEHWU BEIITECTBA

2.1

###Par###CrpoeHye BelljecTBa: aToOMbl U MOJIEKY/Ibl, HX pa3mMe
AUCKPETHOE CTPOeHWE BeleCTBa

22

#H##PartH#t# [ BurkeHne yacTul] BelllecTBa. CBA3b CKOPOCTH JiBUXKe
bpoyHoBckoe aBwkenue, tuddy3ust

2.3

BSaHMUﬂEﬁCTBI/IE YacTHLl BellleCcTBa: NMpUTHKeHHe U OTTa/IKUBaH]

2.4

###Par###ArperaTHble COCTOSIHMSI Bell[eCTBa: CTPOEHMe TIas(
(KpucTaMyeckux) Tes1. B3auMocBA3b MeKay cBOWCTBaMM Bel
COCTOSHMAX U UX aTOMHO-MOJIEKYJISSPHBIM CTPOEHUEM

2.5

OcobeHHOCTH ar peraTHbIX COCT (03:18151%1 BO/IbI

2.6

[IpakTnueckue paboThr:
###Par###0OneHKa AraMeTpa aToMa MeTOJ0M PSI0B (C UCIIO/Ib3C
H#H#Par###0nBITEI 0 HabJIIO/EHUIO TETIOBOTO PacllIMpeHnst ra3
#i#HPar###OnbITbl MO OOHAPY)KeHHIO JeHCTBHSI CUJI MOJEKY JISPH




JBWKEHUE Y B3BAUMOJENCTBUE TEJI

3.1 MexaHnuueckoe iBrKeHUe. PaBHOMepHOe 1 HepaBHOMEpHOE JIBU
3.0 ###Par###CkopocTs. CpeflHAA CKOPOCTb IIPH HePaBHOMEDPHOM
) BPEMEHH /IBUKeHUs!
33 SlBneHue vHepLMU. 3aKOH MHepLUK. B3aumogeiicTBre Tesl Kak I1
’ ABWKeHuUs Tesl. Macca Kak Mepa MHEPTHOCTH TeJ1a
3.4 ###Parf##lnoTHocTs BelilecTBa. CBA3b TJIOTHOCTH C KOJIWUE
’ obbéMa BelllecTBa
3.5 Cula KaK XapakTepyucTHKa B3auMO/eCTBUS Tejl
3.6 Cuna ynpyroctH 4 3akoH ['yka. Vi3mepenue cunibl ¢ MOMOIIBHO /11
_ #i#Parft##fBnenre Tsarorenua M cuna Tsokect. Cuna TsKecT
' Tes1a. HepecomocCThb
3.8 Cuna TpeHus. TpeHue CKoMb)KeHUs! U TPeHUe MoKos. TpeHue B 11
3.9 ###Par###CnoxKeHne Ci/1, HarpaB/IeHHBIX 110 OfHOM npsAMoii. Pa
[IpakTueckue paboTsr:
OnpejiefieHe CKOPOCTHM PAaBHOMEPHOrO [IBIKeHUs  (L1apu
3/1eKTPUYeCKOro aBToMobUIA U Tak fanee). OnpejlesieHde cpe
3.10 Opycka MM LapyKa o HakJOHHOM MockocT. OripejeseHue
OmnbITEI, [1€MOHCTPUPYIOLIME 3aBHCUMOCTb pacTSkeHus ([
TIPU/I0JKeHHOI ciiibl. OMBITE, leMOHCTPUPYIOLLYe 3aBUCHMOCTb
Beca Te/la U XapaKTepa COIpUKacarol{uxcsl MoBepXHoCcTel
311 Dusnueckue sSBIeHUS B MPUPOJe: NPUMepbl ABIKeHMs C pas/ivuk
' He)XUBOU NpUpo/ie, JelicTBUe CHJIbl TPEHUs B IPUPOJie U TeXHUKe
3.12 TexHuueckue ycTpoicTBa: JMHAMOMETP, MOAIUMITHUKA

IOABJIEHUE TBEPBIX TEJL, )KUIKOCTEN I TA30B

4.1 Hasnenue tBépgoro tesna. Criocobbl yMeHbLIEHUS W YBeTHUEHHS
4.2 JlaBnenue rasa. 3aBUCMMOCTb JIaB/IeHHs Ta3a oT 06bEMa, TeMITep,
43 ITepepaua jgapieHusi TBEPALIMU - TesaMM, JKUJAKOCTAMU U
) [THeBMaTHUeECKHE MalIMHbI
4 3aBUCUMOCTb  JaB/eHUA JKAAKOCTH oT raybunel. ['ng
% Coobmatonmecs cocyabl. ['npapnuueckrie MeXaHU3MBI
Atmocdepa 3emsnd U arMocdepHoe gapsieHue. [IpuuMHbI
4.5 obonouku 3emsu. OnbIT Toppuuesnv. 3aBUCUMOCTb aTMOChepH
ypOBHeM Mops
4.6 N3mepenue atmocdepHoro gasnenus. [pubopsl 15 usmepeHus




4.7

HelicTBUe XUJAKOCTH M rasa Ha [OrpyXéHHOe B HUX Teso. Bbl
cuiia. 3akoH Apxumeja

4.8

I1naBanue Tes. Bo3pyxoruiapaHue

4.9

[pakTueckue paboThr:
MCCJ’[E,&OB&HI/I@ 3daBUCHMMOCTH BecCa TeJla B BOJe OT 06néma Iorg
Tesa. OnpejeneHve BbITalKUBaloOLleld CUIIbL, [JelCTBYrOLLEN
JKUJKOCTb. TIpoBepKa He3aBUCMMOCTH BBITA/IKUBAKOLLEH CU/b
JKAJKOCTH, OT Macchl Tena. OMNbIThI, JeMOHCTPHUPYIOIMe 3al
CHUJIbI, IeHCTBYIONIEH Ha TeO B )KUAKOCTH, OT 00BEMA MOTPYIKEl
H OT TUIOTHOCTH XHUIAKOCTH. KDHCTP}’HPDBHHHE dpeoMeTpa WK
orpezie/ieHHe eé rpy30robé MHOCTH

4.10

dusnyeckue siBJeHUS B MPUPOje: BMsHWe aTMocdepHOro jak
rJiaBaHue pblo

4.11

TexHuueckse  ycTpoiicTBa:  cooblljaroliydecs — COCYy/EL,
rW/ipaBIMuecKuii npecc, MaHoMeTp, 6apoMeTp, BbICOTOMED, MOPL

PABOTA, MOIITHOCTL, SHEPT'UA

5.1

Mexanudeckast pabora

5.2

MexaHuueckas MOLIHOCTb

53

npOCTb]E MeXdHWU3MBI: pblyar, 6.!101(, HAK/TOHHA4 I/10CKOCTh. ]'[pa

5.4

HPHMEHGHHE rpaBHJ/la paBHOBeCHs pbludra K 6J"[Dl(y

5:5

«3onoToe MpaBrUio» MexaHukH. KoadduipeHt nonesHoro gei
MeXaHHW3Mbl B 6blT}’ U TEXHHKe

5.6

[ToreHipanbHas SHepPIuK Tela, HOAHATOrO Haj 3eMIéi

5 5.7

KuHeTHueckas 3Heprus

5.8

[TonHas mexaHUuecKas SHepIrusl. 3aKOoH H3MeHeHMs U COXpaHeHH

5.9

[TpakTnueckue paborsi:

###Par###Onpesenedde paboTbl CHAbI TPEHUSA [PU PaBHOM
rOPU30HTANILHOM ToBepxHOCTU. VcciejjoBaHue yc/lOBUMIA paBH
KII][l naknoHHOM miockocTy. VsyueHue 3aKoHa coXpaHeHUs MeX

5.10

dusnuyeckue ABEHNs B INMpHpO/ie: pbl4ard B TeJie 4e/10BeKa

5.11

Texuuueckue yCTpOﬁCTBEl: pbl4ar, HO,[I.BH}KHI:IIL"I U  HelloAB
[1JIOCKOCTD, INPpOCTble MeXaHH3Mbl B 6b[Ty

8 KITACC



Kop Kopg
IIpoBepsieMble 3/1eMeHThI COiepP)KaHHUA
pasjiena 3/IeMeHTa
6 TEITJIOBBIE ABJIEHUSA
OcHOBHbIe MO/I0KeHUs MO/EKY I pHO-KMHEeTUYEeCKOM TeopuH ¢
6.1 pa3Mephl MOJIeKY 1. OnbIThI, Mo TBep KAatoLye
MOJIeKY IS PHOKMHeTHUECKOH TeopuHn
6.2 Mopenu TBEp/IOTO, KUAKOTO M ra3o06pasHOro COCTOSHWN Be
‘ aMopdHbIe Tesa
- OObsicHeHHe CBOHCTB Ta30B, JKUAKOCTEM U TBEPABIX Te
' MOJIeKy IS PHOKUHEe THUeCKOH Teopun
6.4 CmauyBaHHe W Kallu/UIgpHble sB/eHUs
6.5 TersioBoe paciivipeHye U CxKaTHe
6.6 Temriepatypa. CBf3b TeMIlepaTypbl CO CKOPOCTBIO TeI/IOBOIO [
6.7 BryTpennsisi sHeprus. Criocobbl M3MeHeHWs BHYTPeHHel
‘ coBepliieHre paboTel
6.8 Bujbl Teruionepesaun: TerJionpoBoHOCTb, KOHBEKLMS, U3/1YUE
6.9 KonnuecTBo TenioTel. ¥ fle/bHas TelIoéMKOCTb BelljecTsa
6.10 TerioobMeH U TeryioBoe paBHOBecHe, Y paBHeHHUe TerIoBoro €
6.11 [1naBneHue 1 oTBepeBaHre KPUCTANIMYECKHUX BelLecTB. Y ien
612 IMapoobpa3oBaHue W KoHjeHcauus. Vcnapenue.  Kurie
‘ rapoobpasoBanus. 3aBUCHMOCTh TEMIEPATYPbl KUITEHHUsI OT aTn
6.13 BnakHocTs BO3AYyXa
6.14 OHeprus Tonauea. Y/iesbHasl TerioTa cropaHus
&1 INpuniunel pabotsl TemoBbIX gsuraTeneit KIIJ TernoE
' JIBUraTenu U 3aluTa oKpysatoleii cpejibl
6.16 3aKoH coxpaHeHHs W IIpeBpallleH!s JHepruM B TeIUIOBLIX MPOL]
6.17 TMpakTrueckue paboTsi:
##H#Par###0nbITbl N0 0OHapYKeHWI0 JeHCTBHS CUIT MOJIEKY ISP
###Par###OnbITh] 10 BRIpAIlJMBAaHUIO KPUCTA/I/IOB [10BADEHHOU
###HPart###OnbIThl Mo HaO/MIOAEHUIO TENJIOBOTrO pacllMpeHus I
TeN.
##H#Pari#OnpejesieHue faBneHus Bosjyxa B 6asuioHe LTpuML
HHHPar##H#OnbIThI, JEMOHCTPUPYIOLLME 3aBMCHMOCTD [laBlieHy
HarpeBaHUs WK OX/IaKAeHUs.




###Par###lIpoepka runoTesbl JIMHeHHOW 3aBUCUMOCTH [J1
TepMOMeTpHUeCcKol TpyOKe OT TeMriepaTypsl.
#i#Parit#Habmogenne  M3MeHeHMsl  BHYTPeHHed  3Hepr
Tervionepefaud ¥ paboTel BHEIIHUX CHJL.
###HPar##ccneqoBanue siBneHus TeryioobOMeHa TpU CMellu
BOJIBI.

#HHPar###OnpeiesieHle KOMMUeCTBa TeIJIOThI, MOJyUYeHHOTO
HarpeThIM MeTa/lTH4eCKUM LIMITHH/POM.
###HPar###OnpelesieHUe yAe/IbHOM TEIUIOEMKOCTH Bell|eCTBa.
##HPar###ccnepoBadye rpoliecca McrapeHus.
#H#Par###Onpe/ieNieHie OTHOCUTEBHOMN BIaKHOCTH BO3/yXa.

#H#Par###OnpeiesieHue yAebHON TeILIOTHI [1/1aBJIeHUA JIbAa.

du3nueckuie SIBAEHUS B rpupoje: INoBepXHOCTHOE HaTXKeHMHE

6.18 Tpypo/le, KpUCTal/ibl B Opupofie, usnyueHne ComnHla, 3ame
6pu3bl; 0bpasoBaHHe pockl, TyMaHa, UHes!, CHera.
Texnuueckne  ycTpoiicTBa:  KamWIsipel, IpPUMepbl  UC

6.19 XKUJKOCTHBIM TEepMOMETp, JaTuuK TeMIlepaTypbl, TepMoc,

TUrPOMETPBI, ICUXPOMET], rapoBasi TypbuHa, JBUraTesb BHYT]

SJIEKTPUYECKWE 1 MATHWUTHBIE ABJIEHUA

71 OnekTpu3alys Ten. [IBa pofia 3/1eKTpUUeCKiX 3apsiioB
BsaumojielicTBue 3apspkeHHBIX Tenl. 3akoH KysioHa (3aBUCHM
bk 3apsUKEHHBIX TeJl OT BeJTMUKHbI 3apsii0B U PAaCCTOSIHUS MeXAY Te)
73 OnekTpuueckoe riosie. HarpsykK8HHOCTL 3/1eKTPHUUECKOro 10/
' 3JIeKTPUUECKHX MoJieli (Ha KaueCTBEHHOM YPOBHE)
54 Hocutenn asnekTpuueckux 3apsijoB. OD/eMeHTapHBIA 371€KT
' aToma. [TpoBOIHUKY U AU3/IeKTPUKI
7.5 3aKOH COXpaHeHUs 3/IeKTPUUeCcKoro 3apsja
ONeKTpUYecKUid TOK. YC/IOBUS CYLL|eCTBOBAHUA 3JIeKTPH
76 TIOCTOSTHHOT'O TOKa
_ HelicTBUs 3/716KTPUUECKOr0 TOKa (TeruioBoe, XMMUYeCKoe, Martk
' B JKMJKOCTSX M rasax
7.8 DnekTpuueckas Lers. Cuila ToKa. D/1IeKTpUUeCcKoe HarpsyKeHUE
7.9 ConpoTrBeHKe NMPOBOAHUKA. Y JenbHOe COTIPOTUB/IeHNe Bellle
7.10 3akoH Oma i1 yuacTKa Lienu




7.11

I'Iocnep,oaaTeanoe U MNapa’/iiejibHoe coe/IHHeHe NMPpOBOJAHHKOE

7.12 Pabora 1 MOLHOCTE 3/IeKTpHUUecKoro Toka. 3akoH xoyns — JI

713 OJnleKTpUuecKre LUenu M notpebutend 3/71eKTPUYECKOH 3H
. 3aMbIKaHHe

7.14 IMocTosinHbie MarHuTel. B3anmo/elicTRIe MOCTOAHHBIX MaTHUTY(

7.15 MaruuTHoe ronie. MarHuTHoe 11o/1e 3eM/IM K ero 3HayeHue Ji71s

— OmnbiT Opcerefa. MarHuTHoe nosie sjekTpuyeckoro Toka. Ilpu
' TeXHUKe

s [HelicTBHe MarHUTHOTO MO/ HAa IPOBOJAHUK C TOKOM. DEKTPO/]
' Vicrionib30BaHue 3/1eKTpO/IBUTaTe el B TeXHUYECKUX YCTPOMCTE

7.18 OnbITel @Papajies. fBneHre s71eKTpOMarHiTHOH UHAY KLU, T1pe

216 AnexTporeHeparop. Criocobbl MoiyueHust 31eKTPUUECKOR 3k
' BO30OHOB/IIEMbIX UCTOYHUKAX IHEPrUM

7.20 [TpakTrueckue paboTsI:

OnbIThI 110 HABMIOEHUIO S/IeKTPU3aLIMY Tesl UHAYKLYel U Npu
HccnepoBaHue gelicTBUS 3/1€KTPUUECKOrO [10/151 Ha IPOBO/HUKI
Cbopka v mpoBepka paboTbl 3MeKTPUYeCKOiT 1elH MOCTOSTHHOT
M3mepeHue u perysiupoBaHue CUJIbI TOKa.

W3mepenue u peryivpoBaHue HarpsyKeHHs].

MccnepoBanue 3aBUCMMOCTH CU/IbI TOKa, WAYIIEro 4yepe3 p
pesucTopa U HarpsuKeHUsl Ha pe3ncTope.

OnbIThl, A@MOHCTPUPYIOIIHAe 3aBUCHMOCTb 3/1eKTPHYeCKOro CO
ero JI/IMHBI, TIJIOLIA/IH [olepeyHoro ceyeHust U MaTepuasa.
[TpoBepka mpaBuia C/I0KEHWSI HaNpsDKeHWH TIPH TIOC/IeO0B:
pesuctopoB. IlpoBepka rmpaBwia [JJid CHIbI TOKa IIpU
pesuctopoB. OrnpejeneHye paboTbl 37eKTPUUECKOrO TOKa,
OnpepeieHye MOILHOCTH 3/IEKTPUYECKOrO TOKA, BhIJe/IAeMOn
3aBUCUMOCTH CHJIbI TOKA, WAYILero uepes JIaMIIOYKy, OT Harps
KIT/l uarpeBatensa. WccneqoBaHue MarHUTHOTO B3aMMOJEHCT
M3yuyeHne MarHMTHOrO T10J1S1 TIOCTOSHHBIX MarHWTOB TPH UX
HccnepoBaHue [elicTBUs 3/1eKTPUYECKONO TOKAa Ha Mar
JeMOHCTPUPYIOIIUE 3aBUCUMOCTE CH/IbI B3aUMOZENHCTBUA Kar)y
CW/Ibl TOKA M HarpaB/eHusi TOKa B Karyuike. M3ydeHue peif

TIPOBOAIHUK € TOKOM. KoHCTpyrpoBaHUe U u3yueHue paboThl 371

KIIZI  snekrpojBuratenbHoi  ycraHoBKM. OmbIThl M0




3/1eKTPOMarHATHOM WH/YKLMK: HCC/IefloBaHHe H3MeHeHWH
MHYKLHOHHOTO TOKa
dusnueckre sBleHUs B NPUPOJe: 371eKTpUUeCKHe SIBIeHUS B
21 JKMBBIX OPraHW3MOB, MarHUTHOE Tosie 3eMu, Jpeid nosocoR
JKU3HU Ha 3emJie, MONSAPHOE CHsIHUE
Texnuueckre yCTpOMCTBa: 3/1eKTPOCKOI, aMIIepMeTp, BOJ
55 IeKTPUYECKOM IHEpPryH, 3/1eKTPOOCBETUTE IbHbIE n
' sneKTporipibopbl  (NpUMepbl),  31eKTpUUYeCKUe  TPejioX|
3/IeKTPO/IBUraTe b MOCTOSHHOTO TOKa, FeHepaTop NMOCTOAHHOIC
9 KITACC
Kog Kopn
ITpoBepsieMble 3/1eMeHTbI COZlepXKaH!
pasjena 3/71eMeHTa
8 MEXAHWYECKUE ABJIEHNA
8.1 MexaHuueckoe ABHKeHHe. MaTteprasibHas TouKa. CHcTeMa OTCY
8.2 OTHOCHTeNBHOCTh MeXaHHUeCKOro ABHKeHHsI
8.3 PaBHOMEpHOE MPSAMOJIMHEHHOe JBV)KeH1e
8.4 #i##Par##HepaBHOMepHOe npsiMosIMHeliHoe [BiKeHUe. Cpept
’ TeJia NPy HepaBHOMePHOM JIBIYKeHUH
8.5 YckopeHue. PapHoycKopeHHOe MpsiMOIMHeHOe [iBHKeH e
8.6 #i#Par###CBobogHoe najgieHue. OneITh! ['amunes
8.7 #HHParfPaBHOMepHOe JIBH)KeHHe 110 OKpYy»KHOCTH. Ilepu
’ JIuneitHas u yrnoBas ckopocTu. LleHTpocTpemuTensHOe ycKope
8.8 ITepBelii 3akoH HbroTOHA
8.9 Bropoii 3akoH HeloToHa
8.10 Tpetnii 3akoH HbloToHa
8.11 HE#HParfH#HTIpUHLIMIT CyIepTIO3ULIMA CHJI
8.12 Cua ynpyroctu. 3akoH I'yka
8.13 #H#HPart#Cuna TpeHUA: CU/Ia TPeHHsl CKONBXEeHWd, CUla T
’ TpeHust
8.14 #HHPar###Cua TSHKeCTH U 3aKOH BCEMUPHOIO TATOTeHMSA. ¥ CKC
8.15 Jpwmwxkenue mnaHer Bokpyr ConHia. [lepras kocmuueckas
neperpysKu




8.16 PaBHOBecHe MaTepHasibHOI TOUKH. ABCOMIOTHO TBEPOE Teo
8.17 ###Par#t##PaBHoBecHe TBEPJOro Tesla C 3aKpervieHHOW OChIO
’ LIeHTp TSHKeCTH
8.18 WNwmnynbe Tena. M3ameHeHue ummysbca. UMIyibc CHbI
8.19 3aKoH coXpaHeHHUs UMIYJ/Ibca
8.20 #H##Par###Peak TUBHOe [IBIDKEHHE
8.21 MexaHHuecKas paboTa ¥ MOIHOCTb
8.22 Pabora cun TsykecTH, yripyroctH, TpeHus. CBsi3b 3Hepruy U padb
8.23 [ToreHumanbHast S3Heprus Tena, MOJHATOro Ha/i MOBEPXHOCThIO 3
8.24 [MToreHuManbHast SHEPrus CXKaToi MPY>KUHbI
8.25 #i##HPar###KuHeTnueckas sHeprusi. Teopema 0 KUHeTHUECKOM 3k
8.26 H#i##Parft##3akoH coxpaHeHUs MeXaHUYeCKOW SHepruu
[TpakTrueckue paboTsr:
OrnipefienieHNe cpefHeli CKOPOCTH CKOJIBKeHUST 6pycKa WK B
nockoct. OrpejiesieHde YCKOpPeHUs Tesla TIpU paBHOY CKOpeHH
M/I0CKOCTH.
WccnenoBanue 3aBUCMMOCTH TyTH OT BPEMEHM [PU PABHO
HAua/ILHOM CKOPOCTH.
i 57 [TpoBepKa rurnotesbl: ec/y NpU PaBHOYCKOPEHHOM [JBIDKeHUH O
’ OTHOCATCSl KaK psifi HeUéTHBIX 4YHCes, TO COOTBETCTBYIOL
O/JUHAKOBBI.
VccnenoBaHue 3aBUCHMOCTH CHW/IbI TPEHHSI CKOJIbXKEHUSI OT CF
Ormpefiennenne Ko3¢duieHTa TpeHUs CKoibkeHUs. Onpepjen
OnpesienieHre paboThl CUIIbI TPEHUs TIPYU paBHOMEPHOM JIBHKER
nopepxHocTu. OrnpeflenieHHe  paboThl  CUIBI  YIIPYrOCTH
MCTIO/Ih30BaHMEM HETTOBMKHOTO M TIOJBHKHOTO B/T0KOB
8.28 du3nyeckye sIBJIeHUs] B MpUpoOJie: TIPUIMBBL U OT/IUBLI, JIB
) CHCTEeMbI, PeaKTUBHOE /IBIIKeHHE >KUBBIX OpraHH3MOB
8.29 TexHuueckre ycTpoifcTBa: CIUJOMETP, JAaTUUKK [OJOXKEeHUs

PaKkeThbl

MEXAHWYECKHWE KOJIEEAHWSA 1 BOJIHEBI

KonebaTtensHoe ABHKEHHE. OcHoBHBIe XdPaKTepHUCTUKH KO

9.1

aMIUTHTYyda

MareMaTHUeCKHiI W TIDY)KMHHBIM MasTHUKW. [IpeBpaiieHue 3.
92 ABHXKEeHHH
9.3 3aryxatolue Kosebanus. BolHyKaeHHbIe KonebaHus. PesoHanc




94

MexaHnueckue Bo/Hbl. CBOWCTBA MeXaHHUUeCKUX BosiH. [1popo)
IinMHa BOJHBI M CKOPOCTh e pacrpocTpaHeHus. MexaHuuecy
ceiCMHUYeCKIHe BOJIHBI

9:5

3BykK. ['/poMKOCTE M BBICOTa 3ByKa. OTpakeHHe 3ByKa

9.6

H$pa3ByK U yAbTPa3ByK

9.7

[IpakTHueckue paboTs:
OrnipefienieHKe YacTOThI U TIEpUO/Ia KonebaHMii MaTeMaTHUeCKOT(
Ornpe/iesieH1e YacTOThI U TIepUO/a KonebaHui NMpyKHHHOTO Masi
VcciefoBaHue 3aBUCMMOCTH Tepuoga KonebaHuil rogBelleHH
HuTH. MccnegoBanye 3aBUCHMMOCTH Teproja Konebauuii mpyx
rpysa. [IpoBepka He3aBUCHMOCTH Mepuofa KonebaHuil rpysa,
Macchbl rpy3a M »KECTKOCTH IpYyKuUHbI. M3MepeHue yckopeHus cB

9.8

dusnyeckre SHABAEHUS B npypojie: BOCIIpHUATHE 3BYKOB K
celicMHYeCKHe BOJIHBI, IYHaMH, 3X0

9.9

TexHuueckue yCTpOﬁCTBa: 9X0JIOT, UCITI0/Tb30BaHKe Y/IbTPA3BYK¢

SJIEKTPOMATHUTHOE TIOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 OeKTPOMAarHUTHOe T10J1e. DJIeKTPOMarHuTHbIE BO/IHbL. CBOICTE
10.2 [lTxana 3/1eKTPOMarHUTHLIX BOJTH
10.3 OneKkTpoMarHuTHas npupoga ceeta. CKkopocTh cseta. Bo/lHOBBIE
10 10.4 [TpakTrueckue paboTsr:
’ V3yyeHue CBOUCTB 3/1eKTPOMarHUTHBIX BOJIH C [TOMOLLbI0 MODU,
®u3nyeckye SBIeHUA B NpUpo/e: Ouomornueckoe /eiCTBHe BY,
i 1 PEeHTTeHOBCKOrO M3/Ty4eHuiH
10.6 TexHuueckue yCTpoiCTBa: UCMOIL30BaHUE 3/IEKTPOMArHATHBIX
11 CBETOBBLIE ABJIEHUA
11.1 JlyueBasi mosienib cBeta. MlcTtouHMKM cBeTa
11.2 [TpsiMosIMHelHOe pacripocTpaHeHue cBeTa
11.3 OtpaxkeHue cBeTa. [1/10cKOe 3epKasio. 3aKOH OTpakeHusl CBeTa
11.4 [Ipenomnenue cBeTa. 3akoH npenomieHus cBeTa. [lonHoe BHYT]
11.5 Jlunza. Xop nyueii B TMH3e
11.6 OnTuyeckasi cuctema oToannapara, MUKpOCKOITa 1 TeJieckoria
11.7 I'n1a3 KaK ornruyeckasi cicreMa. biM3opyKocTs U 1a/IbHO30PKOCT
: Pa3snoxkenue 6enoro csera B crnektp. OnbiTel HotoTona. Crox
118 Hucniepcus cBeta
11.9 [TpakTHyeckue paboThbl:




#H#Part##lccnepoBaHye 3aBUCHUMOCTH YI/la OTpakeHUsl CBETOR
#i##HPar###3yueHre XxapakTepUCTUK U300paXkeHUs ripeJmMeTa B
###Par###lccnegoBaHue 3aBUCHMOCTH yIJla TIPe/IOM/IeHUS CBeT
Ha FPaHULie «BO3/YX — CTEK/IO».
##Par##f lonyueHre usobpakeHui ¢ romMollibo cobupatoleil
###Par###OnpeeneHue poKyCHOro pacCTOSHHS U ONITHYeCKON
#H#Par####ONbITHI M0 pa3okeHn o Heoro cBeTa B CIeKTp.
###Par###OnbIThl 110 BOCTIPHUATHIO 1]BeTa MPeAMETOB TIPU HX H
GbunbTpEI
11.10 ®usnueckre sBneHuss B npupofge: 3arMeHuss CosHia u Jlyi
’ siBNieHKsl B atMocepe (LBeT Heba, pedpakisi, pajyra, MUpax)
11.11 TexHuueckue yCTPOHCTBA: OUKH, NIEPUCKOI, (hoToarmapar, oty
KBAHTOBBIE ABJIEHUSA
12.1 OnbiThl Pesepdopaa 1 rtaHeTapHasi Moziesis aroMa. MoJiesns aTc
12.2 Wcnyckanue v niorsioiiieHyie cBeta aroMoM. KBaHThl. JInHeuaTe
12.3 PasuoakTuBHOCTb. Asiba, beta- U raMma-usiyueHust
12.4 CrpoeHue aToMHOrO siapa. Hyk/i1oHHas Mofie/ib aTOMHOIO sifjpa.
12.5 PapuoaktuBHbIe npeepainienus. [lepuog momnypacnaga aTOMHBIX
12.6 fAnepHble peakii. 3aKOHbI COXpaHeHMs 3apsiZloBOI0 U MaccoBO
12.7 OHeprust cBA3M aTOMHBIX sifiep. CBsi3b Macchbl U SHepruu
5 12.8 Peakijuu cuHTesa U lesieHusd siep. Mctounuky sHepruu CosHLd
! 12.9 SAApepHas sHepreTHka. JlelicTBHe pajiMOAKTUBHLIX U3/TyYeHUI Ha
[NpakTrueckue paboTsr:
Habmro/jeHre CIUIOUIHBIX W MMHeHYaThIX CIIEKTPOB U3/Ty UeHHUS.
12.10 WccnepoBaHie TpekoB: HW3MepeHWe 3HEPrvM YacTHULbl 11
¢dororpadusm).
3mepenue paguoakTUBHOrO (hoHa
®u3nyeckye sIBEHUS B [IPUPOJIe: eCTeCTBeHHbIM pajMoaKTUBH
12.11 PaZMOaKTUBHOE W3/TyYyeHHe MPUPOJHBLIX MUHepanoB, JAeHCTBHe
Ha OpraHusM 4esi0BeKa
12.12 TexHuUUecKue yCTPOUCTBA: CIIeKTPOCKOM, UHAUBHUAY abHbIH 103




IMPOBEPAEMBIE HA OI'3 11O ®U3MKE TPEBOBAHUA K
PE3Y/IBTATAM OCBOEHVSI OCHOBHOM OBPA30BATE/TbHOM
IMPOT'PAMMBbBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koj npoBepsieMoro
TpeboBaHus

IIpoBepsiemble TpeboBaHHA K NMpejMeTHBIM pe3y/ibTaTam 6a3oBoro y
oOpa3oBaTeLHOI MporpaMMbl 0CHOBHOT0 001iero obpa3oBaHus Ha ¢

[ToHUMaHWe posiu U3KMKK B HAYUHOW KapThHe MHUpa; copMHUpOBaHH
3aKOHOMEPHOW CBsi3M W T03HaBaeMOCTH SIB/IEHWH TIPUPOJIbI, O POJI
cuctemoobpasytoijeii pormu (U3NKK B Pa3BUTHM eCTeCTBEHHBIX Hay
3BOMIOLMNA (PU3UUECKUX 3HAHWMIA U UX PO/ B 1I/IOCTHON eCTeCTBeHHOH
POCCHHCKHX M 3apy6eKHbIX YYEHbIX-(DU3UKOB B Pa3sBUTHe HayKH, 0ObsiC
MIUpa, pa3BUTHe TEXHUKU U TEXHOIOIMH

3HaHMA 0 BHUJAAX MaTepHHd (BelleCcTBO U M0Jie), O ABIWKEHHUH KaK Croco
aTOMHO-MOJIEKY/IIPHOM TEOpUW CTPOeHHsl BelllecTBa, O (DU3MUEeCKO
(MexaHHWUecKUX, TerUIOBbIX, 5/1eKTPOMarHUTHLIX W KBaHTOBLIX); V)
OTMMCAHWIO MX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIMbITOB, /1EMOHCT]
SIB/IeHHe; YMeHHe Pacrio3HaBaTh TPOSB/IEHUe H3YYeHHBIX (U3HUeCcKUX
BblZle/Is1s1 UX CYLeCTBEeHHbIe CBOMCTBA (IIPU3HAKH)

Bﬂa,ILEHHE OCHOBaMH TTOHSTHIAHOI'O dallliapaTa ¥ CHMBOJIMUECKOr'0 A3bIK
ANsl pellleHMs yuebHBIX 3ajlay; yMeHHe XapaKTepu30BaTh CBOICTB3
TpOLIeCChl, UCTI0/1b3Ys1 ByHAaMeHTa/IbHbIe U IMITMPHYECKHe 3aKOHBI

YMeHHe OIHChIBaTh H3yYeHHbIe CBOiicTBA Ten W CI)H3H‘-I€CKHE sABJ
Be/IMUMHEI

Bnaenuie ocHOBaMM METOIOB HayUHOrO TO3HaHMs C yuéToM cobmogel
HaburofieHre GpU3NUeCKUX sIBJIEHHI:
yMeHHe CaMOCTOATE/IbHO COOUpaTh 3KCIIePUMEHTA/IbHYI0 YCTaHOBKY M3
0 MHCTPYKLMK, ONUCHIBaTh X0/, OMbITa U 3aIUChIBATh €r0 pe3y/ibTaThl,
NpOBejieHHe TPSIMBIX U KOCBeHHBIX U3MepeHHi (GHU3HUeCcKUX Be/THUMH: Y
CaMOCTOSITeNIbHO COOMpaTh 3SKCIEpUMEHTANBHYI0 YCTAaHOBKY [0 HHC
BEJIMUMHBI M aHA/IM3MPOBATh MOJyYeHHbIe pe3y/bTaThl C YYETOM 3ajak
WU3MepeHui;

MpPOBeIeHHe  HEeC/OKHBIX  JKCIIePUMEHTATbHBIX  MCC/eJOBaHUM;
9KCIIePUMEHTa/ILHYI0 YCTAHOBKY UM TIPOBOAUTH MCC/Ie[OBaHUE T
NoJTyYeHHble 3aBUCHMOCTH GU3HYeCKHX Be/TMYMH B BH/le Tabumiy u rpad
Je/1aTh BBIBO/IbI 110 pe3yJibTaTaM MCC/Ie/|0BaHUs

[ToHMMaHWe XapaKTepHbIX CBOMCTB (hU3MYeCKUX Mojesell (MaTepuallb
TeJI0, MOJ|e/IM CTPOEHUS ra30B, XKMAKOCTeN W TBEPABIX Tesl, TIaHeTaf




MO/ie/ib aTOMHOI'O ﬂ,u,pa) H yMeHHe IpHMeHATb UX 17151 00ObsIICHEeHHs CIJHBI'

YmeHue 0OBACHATh U3MYEeCKHe TPOLIecChl U CBOWCTBA Tel, B TOM U
NPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa, B YaCTHOCTH, BBLISIBJATEL TP
CTPOUTH OOBSCHEHME C OIMOPOM Ha M3yUeHHble CBOWMCTBA (DU3MUBCKMX
3aKOHOMEPHOCTH U MOJIeNTH

YMeHHe peluaTh pacyéTHble 3ajauM (Ha Oase 2 — 3 ypaBHeHMH), W
CBSA3bIBalOLIME (pU3UUECKHe Be/IMUMHBI, B UACTHOCTH, 3alMChIBaTh Kpal
HeJ0CTalol|e JaHHbIe, BLIOUPaTh 3aKOHBI U (OPMYJIbI, He0DXOAUMBIE
ClipaBOYHbIE [JaHHBIE, TMPOBOJAHWTL pacqé'nﬂ W OLeHHBAaThL pPeaiiuCTHY
Gusnueckoll BeJIMUUHBI, YMEHUe OrpeJe/isTh pasMepHOCTb (PU3UYECK(
pelLleHHuH 3a4a4uu

YMeHHe XapakTepu30BaThb TPHHLMITbI AeHCTBHUS TeXHUYECKHX YCTP
nprubopoB, W MPOMBILUIEHHBIX TEXHOJOTHYECKHX TPOLIECCOB IO HX Q
CBOMCTBax (hU3UUeCcKuX SBJeHUNA U Heobxoumble husruecKkre 3aK0HOM

10

¥YMeHHe Hcrnonb30BaTh 3HAHUSA O ClJI/IBM‘-lECK_I/IX SAB/IEHUAX B I10BCeHE
BesonacHocTi nipu obpailieHnk ¢ 6bITOBBIME MPUBOPaMU U TEXHUYECK]
3/l0pOBbSi W COO/MIOAEHUST HOPM 3KOJIOFMUECKOro T[OBeJeHUsi B OK
H806X0,[[I/IMOCTH NpHUMeHeHHA )IOCTI/IH{EHIIﬁ ¢H3I/IKH H TexXH(
INPHPOAOITI0/Ib30BaHHA

11

OneiT moucka, nipeoOpa3zoBaHusl W TPeJCTaB/IeHHs WHPOPMaILUU
MCII0/1b30BaHHEM MH(OPMaLMOHHO-KOMMYHUKATUBHBIX TEXHOOTUH; YN
Mo/ly4YeHHoH WH(OpMaLMi Ha OCHOBe HMEROILMXCA 3HaHWM W Jl0Mo/H
UCII0/1b30BaTh 1PU BLINOJHEHUU YueOHbIX 3a/laHUi HayuHO-IOMY s
coJepkaHus, CIpaBOYHble MaTepHanbl, pecypcbl ceTH VIHTepHeT; E
nipeo6pa3oBaHys HH(pOPMALIUK U3 OfIHOH 3HaKOBOM CHCTEMbI B JPYIVIO;

INHUCbMeHHbIe H YCTHbIe COOGLL{EHI/IH Ha OCHOBe HHClJOpMaLH/II/I M3 HEeCKOJIb




INEPEYEHDB 3JTEMEHTOB COJIEP)XKAHUSA, ITPOBEPAEMbIX HA
Oro3 I10 ®U3UKE

Kop IIpoBepsieMblii 3/71eMeHT coJjepXaHusA
1 MEXAHUYECKUE ABJIEHUA
1.1 MexaHuueckoe aBrkeHre. MarepuasbHas Touka. Cucrema orcyéra. OTHOCUTENBHOCTS /]
12 PaBHOMepHOe 1 HepaBHOMepHOe ABWkKeHue. Cpe/jHsist cKopocTb. @opMyJia A/1si BBIUMCIIEE
PaBHOMepHOe TIpsIMO/IMHEHHOe [ABWKeHWe. 3aBUCMMOCTh KOOpPAWHAThl Tela OT Bpe
TIPSIMO/TMHEHHOTO JIBWKEHUST:
= — :
1.5 ) =x,+vt
I'padyiku 3aBUCHMMOCTH OT BpPeMEHM [Jii TIPOEKI[UM CKOPOCTH, TIPOEKI[UM TiepemMell
paBHOMEPHOM TPSMONMHEHHOM /IBIDKeHHH
3aBHCHUMOCThL KOOp/JMHATHI Te/la OT BpeMeHH B c/lyyae paBHOYCKOPEHHOr o MpsSMOJIHHEMH(
e
Sx(f) =1r|a= * l"l‘ﬂ';( * E
@opMybl A TPOEKLUM TepeMellleHHs, MPOeKLUH CKOPOCTH U MPOeKLHU YCKC
MPSAMOIMHENHOM JIBHKEHUN:
)
£
1.4 Sx(f)=f_)m.‘f+ﬂx-?_
v )=y, +a,-f,
a,(f)=canst,
Uhl - Ul.x : = 2”15.\
I'padyku 3aBUCUMOCTM OT BpeMeHW [JIsi TNPOeKLUM YCKOPeHUs, IIPOeKIUM CKOpC
KOOpP/|MHaThI MPH paBHOY CKOPEHHOM TPSAMOJIMHEMHOM JIBUKeHUN
CBobopiHoe najienne. @opMynbl, ONUchiBarole cBoDO/HOE MMajileHHe Tesla 10 BepPTHH
1.5 BBEepPX OTHOCHTE/ILHO TMOBEepXHOCTH 3emiid). I'papyKH 3aBUCMMOCTH OT BpeMeHH JAJis T
CKOPOCTHM M KOOP/JMHATHI TIPY CBOOOIHOM MajieHuH TeJia 1o BepTUKAIN
1.6 CKOpOCTb PaBHOMEPHOT'O JIBHIKEHHS! Tejla TI0 OKPY KHOCTH. HarnpaBiieHne cKOpocTH.
Dopmyia 15t BBIYKCIEHUs CKOPOCTH Yepe3 pajiiyC OKPYKHOCTH U reprog obpalleHus:
27R
=
T
LleHTpocTpeMuTeibHOe ycKopeHHe. HampaBnieHHe I|eHTPOCTPEMHTEBHOTO YCKOPeHV
YCKOpeHus:




i
a m— R
®opmyna, CBA3bIBAIOIAs MMEPUO/, U YacTOTy obpaijeHus:
V= 1
)

Macca. [11oTHOCTB BellecTBa. (DOPMY}IEI AJ1s BBIUHMC/IEHHA TJIOTHOCTH:

. m
1.7 v
1.8 Cusa — BeKTOpHas (husrueckas BeuuuHa. CaoKeHHe CHjl
19 fAsnenne nnepuun. [lepsbiii 3akoH HeioToHa
Bropoii 3akon HetoToHa:
1.10 F=m-a
CoHaripaB/eHHOCTh BEKTOPA YCKOPEHHS Tesla U BeKTOpa CUJIbl, JeiCTBYIOIIeH Ha Teno
B3aumoyeiicTBre Tesl. TpeTtuid 3akoH HeloToHa:
F, =-F,
21 1—=2
1.11 -
Tpenue 1oKos 1 TpeHUe cKobKeHusl. @opMyia /1t BBIYMC/IeHHUS: MOJYJISL CU/IbI TPEHUS (¢
=u-N
F,=u
1.12
Hedopmanus Tesa. Yripyrve v Heynpyrue gegopmariid. 3aKoH ypyroi gedgopmainuu (3
F=k-A
1.13
1.14 BcemupHoe TAroTeHue. 3aKOH BCEMUPHOr'O TATOTEHUSI:

My -1,
F=G-—1 2

R -
Cuila TsSKeCTH. YCKOPEHI/IE CBOGO,[[HOFO raaeHus.
(Dopmy.na AJIA BBIUMC/IEHUA CUJIBI TAKEeCTH B6/M3H INNOBEPXHOCTH 3emiu: F = mg.




JBHKeHue rniaHeT BOKpYT ConHua. HGPBEIH KOCMHYeCKasl CKOPOCTb. HegecomocTb 1 reg

1.15

Vimnynibc Tesla — BeKTOpHasi husnveckast BellMumHa.

p=m0

I/IMlTy.TIbC cucTeMsbl Tesl. M3meneHue HMITYy/1bCa. MMITYIII:C CHJIbI

1.16

3aKoH COXpaHeHWs UMITyJ/JIbCa AJ1s BEIM'KHyTOﬁ CHCTEeMBI Tesd:

D=1+, U, =const

PeakTHBHOe JIBH)KeHHe

17

Mexanuueckasi pabora. @opmyia /19 BLIYUCIEHUS] pabOTBI CHIIBI:
A=Fscosa
MexaHHUecKasi MOLIIHOCTh:

N=2
3

1,18

Kunetuueckas u NOTeHLIHd/IbHAasA SHeEPIHUA. (Dopmyna AJ151 BBIUMC/IEHHA KHHeTHYeC KO 3H¢

2
gy
2
Teopema o KMHeTHYeCKOM 3Hepruv. Popmya /i BIYKUCIeHH NoTeHLMalbHON Hepruy
Haj, 3eMJIEi:

E,=mgh

1.19

MexaHHuecKas! IHepru:
E=E,+E,
3aKoH COXpaHeHUs MeXaHUUeCcKoH SHEpruH. (DOPM}’HH AJIs1 3dKOHa COXPdHEHHS MeXaH1Y

CHJI TpeHHA: E = const.
HPEBpaLLIEHHe MeXaHW4YeCcKou IHepruM rnpu HaJiIiunu CHJibl TPeHUH.

1.20

[IpocTble MeXaHU3Mbl. «30/10TOe MPABUI0» MeXaHHUKH.
Peiuar. MomeHT cuibl: M - FIL.
Y cioBre paBHOBECHS pblvara:

M+M, +..=0

[ToaBWwKHBIHA ¥ HeMOABWKHLIH 610kU. KI1/] IpOCTHIX MeXaHH3MOB,




== "%zonasm
n o
A'zarpaqemz

HaBnenve TBépaoro Tena.
@opmyia /11 BIYMCIeHUs JaB/leHHus TBEPAOro Tesa:

e F
S
191 Iapnenue rasa. ATMocdepHoe JaBieHue.
' I'napocTaThueckoe JaB/ieHue BHYTPU KULKOCTH.
Dopmyna A9 BEIUHC/IeHUS JaBeHHs] BHYTPH KHUAKOCTH:
P=pgh+Dm,
122 3akoH [Tackana. ['mgpapmmueckuii npecc
3akoH Apxumesna. dopmyna Ans onpefeseHHs BbITAaJKUBAaIOLIel CUMEBL, JeHCTBYHOI
JKUJIKOCTh WM ras:
123 -
F Apx. =pgV
Ycnosue riaBaHud Tesa. [lnaBaHue cyj0B M BO3/lyXOIUlaBaHHe
MexaHuueckue KosebaHus. AMIIMTY/a, Nepydoj U YacToTta Kosebanuit. @opmyna, i
KosiebaHmii:
1.24
o= 1
/ i
1.25 MaTemaTHuecKHii ¥ NPYKUHHbIN MasiTHUKHU. [IpeBpatiieHye sHepruu npu KonebaTeLHOM
1.26 3aryxarolpe Konebanus. BeIHyKeHHble KosiebaHus. PesoHaHc
Mexanuueckue BosnHbl. [TpoobHble 1 nonepeunslie Bo/HbL [I/11Ha BOJIHBI U CKOPOCTH P
1.27 A=v-T
1.28 3ByK. I'poMKOCTE U1 BbICcOTa 3ByKa. OTpaykeHue 3BYKOBOM BOJIHBbI Ha IpaHulie AByX cpef. |
1.29 IIpakmuueckue pabomsl

W3mepenne cpefiHel TITOTHOCTM BelIeCTBA; apXUMeJOBOW CH/bI; »KECTKOCTH TIpY
CKO/NB)KeHHd; paboThl CUMBI TPeHUA, CU/IbI YIIPYTOCTH; CpefiHeil CKOPOCTH ABWKeHUs Of
ycKkopeHusi Opycka TMpu JBWKEHMM T10 HAK/JIOHHOW MJIOCKOCTH; 4acTOThl U [EepUOj
MasTHHMKA; YacTOThl U rnepuoga KonebaHuii NMpyKMHHOIO MagTHUKA; MOMEHTA CUJIbI, i€
CUJIbl YIIPYTOCTH T1PU N04bEME Ipy3a C MOMOILLBIO HelO/BKHOro 6/10Ka; paboThl CUJlbI
TIOMOII[bIO MOABIKHOIO 610Ka.

WccnefoBaHne 3aBUCHMOCTH apXMMefloBOii CUbl OT 06bEéMa MOrpyKEHHOI uacTu Te




He3aBUCHMOCTH BbITa/IKMBAKOLLIEH CU/Ibl OT MacChl Te/la; CHJIbl TPEHUS CKOJIBXKEHUSA OT CH
po/ia MOBEePXHOCTH; CH/Ibl YIIPYIOCTH, BO3HUKAIOLLEH B TIPY)KUHe, OT CTereHu jJedopmati
OT yIJla Hak/IoOHA HampaB/solield; mepuojaa (4acToTbl) KonebaHW HUTSHONO MasTH
Kosie6aHMil MIPY)KMHHOTO MasfTHUKA OT MAacChl TPy3a U JKECTKOCTH MPY>KUHBI; UCCIEJIC
KosilebaHWi HUTAHOIO MasiTHUKa OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBeCHsl pPblyara

duzuueckue neneHus & npupode: MpHUMepbl ABWKeHHS C pas3/IMUHBIMU CKOPOCTAMU
,E],E‘ﬁCTBI/IE CHJ/Ibl TPpeHHA B NMpHUpoJe H TeXHHKe, IPpHUIHBBl H OT/IMBbI, ABHXeHHe I/laHeT C

1.30 JBWOKeHHe >KUBBIX OpraHM3MOB, pbluarM B Teje Ye/loBeKa, BAMSIHUe aTMOC(epHOoro
TI/IaBaHKe Pbi0, BOCTIPUATHE 3BYKOB KMBOTHBIMHU, 3eM/IETPSICEHHe, CeCMUYECKHe BOJTHbI,
TexHuueckue ycmpolicmea: CNMAOMETpP, JaTUUMKU TOJIOXKEHUs], PacCTOSHUS W YCKOpeH

131 pakeTbl, pbiYar, TOJABWKHbLIA W HeroABWKHBIA OJ0KM, HAK/JIOHHAsh TUIOCKOCTb, I

' coobiiatonpecs cocy/ibl, YCTPOWCTBO BOJONPOBO/IA, THAPABAMUECKUNA TIpecc, MaH
TIOPIIIHEBOI HAacoC, apeoMeTp, 3X0JI0T, UCIO/Ib30BaH|e Y/ILTPa3ByKa B OBbITY U TEXHUKE
2 TEITJIOBBIE ABJIEHWUA
51 OCHOBHbIe T10JIOJKEHUsl MOJIeKy/ISiPHO-KMHETUUeCKOd TeopUd CTpPOeHMsl BelllecTBa. |
) rasoobpasHoro coctosiHui BelllectBa. Kpucranirueckue U amopgHble Tena

2.2 JBvokenuve yacTtuly BetllectBa. CBfA3b CKOPOCTH JIBU)KEHUA YacTHL]| C TemriepaTypoid. bpoy

2:3 CMmauuBaHUe U Kallu/IsipHble SBIeHUs

2.4 TerioBoe pacllipeHHe U CKaTHe

2.5 TeruioBoe paBHOBecHe

2.6 BuyTpennss sneprusi. Pabota u Tervionepejaya Kak criocodbl i3MeHeH!s1 BHY TPEHHeH 3H

2:7 Bupl Teronepejaun: TeMJIONPOBOIHOCTh, KOHBEKLMS, U3y YeHIe
Harpeanue u oxnaxzenue ten. KonuuecTBo TeruloTel. Y e/bHasi TEI/IOEMKOCTb:

2.8 O=cm(t,—1,)
3aKoH coXpaHeHWsl JHePrHy B TETIIOBBIX Mpolleccax. Y paBHeHWe TerioBoro HamaHca:

2.9 0+0¢ +..=0
Ucnapenue u KoHpaeHcauus. V3MeHeHue BHyTpeHHell 5Hepruu B IIpoLjecce McCIape

2.10 YKUAKOCTH. Y JesibHast Teryiora napoobpasoBanus: L = Q/m

211 Bnaxknocts Bo3ayXa

2.12 [TnaBneHue u KpucTaM3alys. MsMeHeHre BHyTpeHHeH 3HEPTUU MPH T/IaBIeHUH U KPU(

II/IaBJ/IEHHUSA:




_Q
n

A

BHyTpeHHsis SHeprusi CropaHus TOIUIMBA. Y /ie/lbHasi TeruioTa CropaHusi TorMBa: q = Q/n

213
2.14 IpuHumMnbl paboTsl TeruioBbIX gBurareseii. KIT TerioBoro jurareis
IIpakmuueckue pabomsl
V3mepeHue y/ieNMbHON TeMMOEMKOCTH MeTal/THuecKoro HAIMH/PA; KOTMYecTBa TeToThl,
TeMrepaTypbl (UKCHPOBAHHOH MAacChkl, B KOTOPYHO OMNYILEH HarpeTbli LHIHHAD; KC
21 HarpeTbIM LAIMH/POM, TOC/e OMyCKaHWsl ero B BOJAY KOMHAaTHOM TeMmeparypbl; OTHO
y/Jie/IbHOM TeryIoThl T/1aB/eHus Jbja. MceneioBaHue U3MeHeHHs TemIiepaTypbl BO/bI NPk
TeryiooOMeHa Nnpy CMeLLIMBaHUM XO/I04HOI U ropsiueid Bo/ibl; NpoLiecca McrapeHust
dusuyeckue s81eHUA 8 npupode: TIOBEPXHOCTHOE HATSKeHMe U KallW/UISIPHBIE AB/I€HUS B
216 nsnyudenne ColHlila, 3aMep3aHue BOJOEMOB, MOpPCKHe Gpu3bl; 0Opa3oBaHUe pockl, TYMaHa
TexHuueckue ycmpolicmea: KaNnWUIspbl, NPUMepbl MCIIOIb30BaHUSI KPUCTA/IOB, KK
217 TemriepaTypbl, TepMOC, CHUCTeMa OTOIUIeHWSl [JOMOB, TMIDOMeTpbl, TCHUXpOMeTp,
BHYTPEHHEI 0 CropaHus
3 SJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OneKkTpu3ala Ten. [IBa BH/a 3/1eKTPUUeCcKHX 3apsAjoB
3.2 BsaumoyieiicTBre 3apshkeHHbIX Tesl. 3akoH Ky/oHa
3.3 3aKOH COXpaHeHHUs 3/IeKTPUUEeCcKOro 3apsijia
3.4 OnekTpuueckoe mosie. HanpsokéHHOCTH 3/71eKTpUueckoro mons. TIpUHLMIT Cyrieprnosu
) KaueCTBEHHOM YPOBHe)
35 Hocutenu snektpuyeckux 3apsjioB. [lelicTBUe 5/1eKTPUUECKOro M0/ Ha 3/1eKTpUY
) [A3/1eKTPUKA
[TocTosiHHBI 3/1eKTpUUecKUid TOK. [leiicTBus 3nekTpuueckoro Toka. Cuna Toka. Harpsoke
16 I=qgt,U=Aq
OnexkTpuuecKoe CONPOTHUBAEHNE. Y jelIbHOe 371eKTPHUecKoe CONpOTHB/IEHHUE:
3.7 R =pl/S
38 3akoH Oma Jiuis1 yuactka asekrpuueckoid yenu: I = U/R
3.9 IlocnepoBaTenbHOE COeMHEHHE [TPOBO/IHAKOB:




ﬂapanneanoe coe/liHeHKWe NMPOBOJAHHWKOB PaBHOIO CONMPOTHB/IEHUWA:

U=U;I=I+I;R=2.
* - g

et

CMelliaHHbIe Coe/JHHeHHs MpOBOAHHKOB

Pabora 1 MOLLHOCTb 3/leKTpuyeckoro Toka. A = Ult, P = Ul

3.10
3akon Ixoynsa — Jlentja:

311 O=I*-R-t

3.12 OrieIT 3pcreaa. MarHuTHOe 110/1€ NpsMOro rMpoBO/IHUKA € TOKOM. JIMHUW MarHUTHOM HH/

3.13 MarHuTHoe roJie MoCTOIHHOro MarHuTa. B3aumogelicTBIe MocTOSHHBIX MarHUTOB

3.14 JelicTBrie MarHMTHOIO I10J1s1 Ha MPOBO/HUK C TOKOM

3.15 OneiTel @apages. fBeHue 31eKTpoMarHATHOM UHAYKIH. [1paBuo JleHia
TIpakmuueckue pabomel
V3MepeHne 371eKTPUYeCKOTO COTMPOTHUB/IEHUS Pe3HCTOpPa; MOIJHOCTH 371eKTPHYeCKOTo
TOKa.

3.16 WccnepoBanne 3aBUCMMOCTM CU/IBI TOKA, BO3HMKAOLIEr0 B IPOBOJHUKe (pe3suCTopEl,

' KOHL|aX MPOBO/HKMKA; 3aBUCUMOCTH COINPOTUBJIEHUS OT JUIMHBI TMPOBOAHUKA, TUIOLLa/

y1eTbHOT'O COMPOTUB/IEHUS.
[TpoBepka npaBuia A5 3/1€KTPUUECKOTO HaMNpsKeHUs NPU MOC/Ie0BaTe/TbHOM COe[JUHE
CWJIBI 3/IEKTPUYECKOT0 TOKa MNPy Tapasiie/lsHoM COeJJMHEHNH TIPOBOJAHUKOB (pPe3ncTophl ¥

3.17 dusuyeckue seneHUs € npupode: 3/1eKTpUUecKue sBjleHust B atMocdepe, 3/1eKTpUUeCTBO

' rionie 3eM/IH, Jpekd Mom0CcoB, pojib MarHUTHOTO TIONS [JIs1 KU3HU Ha 3emJie, TIOJIIPHOe CI

TexHuueckue ycmpolicmea: 3MeKTPOCKOT, aMIepMeTp, BOJbTMETpP, PeoCTaT, Cué]

3.18 3/IeKTPOOCBETHTE/TLHEIE TPUOOPLI, HarpeBaTe/bHbIe 371eKTPONpPUOOpLI (TIpUMEpEI), 37
5/1eKTPOMarHuT, 3/eKTPOJBUraTeslb MOCTOSHHOIO TOKA, FeHepaTop MOCTOSIHHOTO TOKa

el DJieKTpoMarHuTHeIe Bo/IHEI. [1IKaia 3/1eKTpoMarHUTHbBIX BOJIH

3.20 JlyyeBasi Mogienb cBeta. [IpsimonnHeliHoe pacripacTpaHeHue cBeTa

3.21 3akoH oTpakeHus cgeTa. [Inockoe 3epkano

3.22 [TpenomsieHHe cBeTa. 3aKOH MpeiOMIeHHs CBeTa

3.23 Hucriepcud cBeta

3.24 JIunza. Xop nyueii B muH3e. DOKyCHOe paccTosHUE AMH3bL. OnTHUeckas cuia muH3b: D =

3.25 ['n1a3 kak onruueckas cucreMa. OnTuueckre npubopbl




IIpakmuyeckue pabombl
###Par##ilIsaMepeHye OINTHUECKOW cUnbl cobuparolleil JIMH3bL;, (OKYCHOro paccTo:
CBOMCTBY paBeHCTBa pa3MepoB TpeaMeTa ¥ u300paykeHus, Korja MpejMeT PacrioyioykeH

3.26 TIpesioM/IeHHs] CTEKJIa.
###Par###lccneoBane  CBOMCTBA M300pakKeHWs, TITOJYYEHHOIO C TMOMOLIBIO  COf
(hOKyCHOro paccTosiHUsl JIBYX CJIOXKeHHbIX JIMH3; 3aBUCHUMOCTH YI71a TIpe/ioM/IeHUs] CBeT
rpaHuLle «BO3YX — CTEK/IO»
3.97 dusuyeckue seneHus e npupode: 3atmeHuss CosHua U JIyHel, LiBeTa Tesl, ONTUUECKUe SE
' pedpakiys, pagyra, MUpax)
3.28 TexHuyeckue ycmpoticmea: OuKy, riepuckort, oroanmnapar, oNnTHUECKUe CBETOBO/IbI
4 KBAHTOBBIE IBJIEHUSA
4.1 PajiioakTHBHOCTD. Asibga-, beta-, raMma-u3nyuyenus. Peakiyu anbga-u bera-pacrnaja
4.2 OnbiTel Pe3epdopaa no paccesiHuio anbpa-uactull. [1naHetapHas Mo/ienlb aToMa
4.3 Coctas aTomHoro sigpa. 3otonbi
4.4 ITepuog nosypacrnajia aToMHbIX siiep
4.5 SlepHble peaklUu. 3aKOHbI COXpaHeHHUsl 3apsi,0BOro U MacCOBOI'O UUCes]
dusuyeckue AeneHuUn 8 npupode: eCTeCTBeHHBI paJHOaKTHBHLIN (POH, KOCMUUYECKHE T
46 TIPUPOJHBIX MUHEPAJIOB, JelicTBUe pajMOaKTUBHBIX U3/TyueHHil Ha OpraHKu3M uejioBeKa
4.7 TexHuueckue ycmpolicmed: CTIEKTPOCKOMN, UHIUBKAYa/IbHbIN A03UMeTp, KaMepa BunbcoH




YYEBHO-METO/UYECKOE OBECIIEYHEHUE
OBPA30OBATEJ/IBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUUTEJIA

OVUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETH
NUHTEPHET



