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INIOACHUTEJIBHASA 3AIIMCKA

[TporpaMmMa 10 (u3MKe Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus
COCTaB/ieHa Ha OCHOBe TIOJIO)KeHWH W TpeOOBaHUM K pe3y/bTaTaM OCBOEHHUs Ha
6a30BOM ypoBHE OCHOBHOI 00pa3oBaTe/ibHOW MpPOTrpaMMbl, TIpeJCTaB/eHHbIX B
®I'OC 00O, a Takxe ¢ yuétoM (peepanbHOM paboueii TPOrpaMMbl BOCITUTAHUS U
KoHnrtjenmu ripernofjaBaHusi yuebHoro npeameTa « Pu3nKa».

Copep>xaHue TMporpaMMbl 10 (GH3MKe HampaB/ieHO Ha (GopMHpOBaHUe
eCTeCTBeHHOHAaYYHOW TPaMOTHOCTH OOyYaroIMXCsi W OpraHu3aluio U3yueHust
GbU3MKM Ha JesTelbHOCTHOM OCHOBe. B mporpamme mo ¢u3vKe yUMThIBAIOTCS
BO3MOJKHOCTH yueOHOro mpeaMera B peanu3aiuu Tpeboanuii ®I'OC OO0 K
TJIAaHAPYEMbIM JTMUHOCTHBIM M MeTarpeAMeTHbIM pe3yJsibTaTaM 00ydeHus, a TakKe
MeXXTpeZIMETHbIE CBSI3M eCTeCTBEHHOHAYUYHBIX YUeOHBIX MpeMEeTOB Ha ypOBHE
OCHOBHOTO 0011]ero 00pa3oBaHus.

[TporpammMa 110 (r3MKe yCTaHaBIWBaeT pacipeziesieHre yueOHOro MaTepuasia
o rogam obyueHus (1o Kjaccam), TipejjiaraeT MPUMePHYO TI0C/e[0BaTeTbHOCTD
W3y4YeHUsT TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTUs TIPEMETHOrO COJepKaHUs U
yuéTe BO3pacTHBIX 0COOeHHOCTeM 00yUaromxcs.

[TporpamMmMa 110 (u3uKe pa3paboTaHa C 1e/lbI0 OKa3aHUS MeTOJUYecKoi
TIOMOIIM YUUTETF0 B CO3/laHKH paboueli mporpamMmbl 110 yueOHOMY TIpeMeTy.

dusmKa SIBISIeTC CUCTEMOOOPA3yOIIM /ISl eCTeCTBeHHOHAYyUHbIX YueOHbIX
MpeJIMEeTOB, TIOCKOJbKY (H3MUeCcKre 3aKOHBI JIe)KaT B OCHOBe TIPOIIECCOB U
SB/IEHUM, W3yuyaeMbIX XHUMUeW, OHO/IOTHeH, acTpOHOMHeM ¢  (H3UUeCcKou
reorpadvieli, BHOCHUT BKJaJ B eCTeCTBeHHOHayuHyH0 KapTHHY MHPa,
npefocTaB/isieT Haubosiee sicHble 0Opa3ijbl TIPUMEHEHHsT HAyyHOrOo MeToja
MO3HaHMS, TO eCTh CIoco0a MoTydyeHrs JOCTOBEPHBIX 3HaHU O MHPe.

OpiHa W3 I/aBHBIX 3afau (u3nueckoro obpa3oBaHUs B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOMT B (DOPMHPOBAHWM €CTECTBEHHOHAyUHOW TPaMOTHOCTH U
MHTepeca K Hayke y 00yuaroIuxcs.

W3yuenne ¢u3uku Ha 0a30BOM ypOBHe IIpe/rojiaraeT OBJlafieHUe
CJIeYIOMMMYA  KOMITETEHTHOCTSIMH, XapaKTepPHU3YIOIIMMH eCTeCTBeHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYUHO OOBSCHATH SIBJIEHUS;

e OIleHMBATh U TIOHUMAaTh 0COOEHHOCTH HAYYHOT'O MCCIe/JOBaHMS;

e UHTEpPIPETHpPOBaTh  JlaHHble W  HWCIIO/Ib30BaTb  HAay4YHBIE
Jl0Ka3aTebCTBA JJIs IOy YeHHsI BBIBOZIOB.

Llern w3yueHusi (U3WKAM Ha YpPOBHE OCHOBHOTO O00iijero o0pa3oBaHus
oripesiesiedbl B KoHIemiuu TipernofiaBanus yueOHoro mpeamera «®Pusnka» B
oOpa3oBaTe/ibHBIX OpraHu3alusx Poccuiickort @ezepaiyi, peasM3yrOIIUX
OCHOBHbIe  00I1[e0Opa3oBaTe/lbHbIE TPOTPaMMbI, yYTBEP)KAEHHOW pellleHreM



Kosnernn MunucrtepcTtBa nipoceltenus Poccuiickor ®epeparyu (MpoTOKOA OT 3
nekabpst 2019 r. Ne [TK4BH).
emu uzyueHus GuU3uKu:

npuobpeTeHre WHTepeca W CTpeM/eHUs OO0yuaroluXxcsi K HayuHOMY
W3YUYEHUIO0 TMPUPO/bI, Pa3BUTHE WX WHTE/JIEKTyaJbHbIX M TBOPUYECKUX
CII0COOHOCTel;

pa3BUTHE TIPe/ICTaB/IeHNU 0 HAyUHOM MeTo/ie MOo3HaHus U (hOpMHUpOBaHue
MCC/IeI0BATE/IbCKOT0 OTHOILIEHUS K OKPY KalOLLMM SIBJIEHUSIM;
dbopMHUpOBaHWEe HAyYHOTO MHPOBO33DEHHMsI KakK pe3yJ/bTaTa U3y4YeHUs
OCHOB CTPOEHUsI MaTepUU U (PyHJaMeHTalbHbIX 3aKOHOB (PU3HKY;
dbopMupoBaHue TIpe/iCTaB/AeHUM O Pojiu (UMUMKW JJisi pa3BUTUSL APYTUX
eCTeCTBEHHbIX HaYK, TEXHUKW U TEXHOJIOTHN;

pa3BUTHe  TIpeACTaBAeHHWH O  BO3MOXHBIX  cdepax  Oyayiei
rpoceCcCUOHA/ILHON JlesiTe/TbHOCTH, CBSI3aHHOW C (DU3KKOM, MOJArOTOBKA K
nanbHelieMy 00y4eHHI0 B 3TOM HallpaB/IeHUH.

,Z[OCTI/I)KGHI/IE 9THUX ueHEﬁ IIpOrpaMMmel 110 (1)I/IBI/IK€ Ha YPOBHE€ OCHOBHOTI'O
061_[1@1"0 O6p&30BaHI/IH obecrieurBaeTcs pemeHreM CIeyHoImx 3agau:

npuobpeTeHHe 3HAHWM O [JUCKPETHOM CTPOEHHWH BelleCTBa, O
MeXaHWYeCKHX, TeI/IOBbIX, 3/€KTPUYEeCKUX, MarHUTHbIX U KBAHTOBBIX
SIBJIEHUSIX;

nprobpeTeHre yMeHUI OMUCHIBaTb U OOBSICHATH (pU3MUeCKre siBJIeHUS C
MCII0/Ib30BaHMeM T0/TyYeHHbIX 3HAaHUM;

OCBOEHWe METO/IOB pellleHHds TIPOCTeWIIMX pPacyéTHbIX 3a7auy C
MCII0J/Ib30BaHUEM (buznyeckrx Mogiesien, TBOPUECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHe YMeHWU Hab/ro/laTh MPUPO/IHBIE SIBJIEHUSI U BBITTO/IHSTE OTIBITHI,
naboparopHele paboOThl W JKCIIePUMEHTa/bHble HCC/IeJOBAaHUS C
MCTI0/Tb30BaHNEM U3MePUTEe/TbHBIX TIPHO0pPOB;

OCBOeHHe MpHEMOB paboThl ¢ MH(OPMaIrer (HU3NUeCKOTro CojepKaHus,
BKJIFOYasi UH(OPMaLIMIO O COBPEMEHHBIX JOCTWKEHUSIX (PM3WKH, aHa/Iu3 U
KPUTHUYECKOe OLleHUBaHue MH(OpMaLuy;

3HAaKOMCTBO €O c(hepamMu TIPO(PeCcCUOHATLHOM [esiTeTbHOCTU, CBSI3aHHBIMU
C (u3MKON, U COBPEMEHHbIMM TEXHOJIOTHUSIMHA, OCHOBaHHbIMUA Ha
JNOCTW)KEeHUSIX (PU3MUYeCKOM HayKH.

Ha u3syuenue ¢u3mku (0a30BbIi ypOBeHb) Ha yPOBHE OCHOBHOTO OOIIETo

oOpa3oBaHUst 0TBOAUTCs 238 yacoB: B 7 Kiacce — 68 uacoB (2 yaca B Hefie/ii0), B 8
K/acce — 68 yacoB (2 uaca B Hefle/nt0), B 9 knacce — 102 yaca (3 yaca B HeJesit0).

[TpennaraeMelii B TiporpaMMe 1o (u3uKe TiepeueHb 1ab0paToOpHBIX paboT u
OTBLITOB HOCHUT PEKOMEH/IaTe/IbHbIM XapaKTep, YUUTe/Ib Jie1aeT BLIOOD TPOBeeHMS



nabopaTopHbIX pabOT ¥ OMNBITOB C YYETOM WHIWBUAYaJbHBIX 0cCO0OeHHOCTel
00yuaroluXxcs, CIHMCKa SKCIIePUMeHTaTbHBIX 3aZlaHUM, Tpe/ijlaraéMbIX B paMKax
OCHOBHOTO rOCYZ,apCTBEHHOT0 3K3aMeHa Mo (u3uke.



COJEPXAHUE OBYUEHUSA
7 KIIACC

Paszjen 1. ®usuka U eé poJib B I03HAHUM OKPYKaloliero Mupa.

du3rKa — Hayka 0 mpupoge. fABneHuss npupobl. PuU3UUecKue SBJIeHUS:
MeXaHWueCcKue, TerjIoBble, 3/IeKTPUYeCKre, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeJWUYMHBL. V3MepeHUe (QuU3MUecKuX BequurH. Pusnyeckue
nipubopsl. [TorpeliHoCTs U3MepeHuit. MexxayHapo/iHasi CUCTeMa eJUHMULI.

Kak ¢usvka wu [Apyrve ecTecTBEHHble HAyKuM H3y4yalOT [PUPOJY.
EcTecTBeHHOHayuHbId MeTO[, TO3HaHUWs: HaOJO/leHre, TIOCTAHOBKA HAyUHOTO
BOTIPOCA, BBIIBU)KEHHE TUIOoTe3, SKCTIePUMEHT I10 MPOBepKe TUIOTe3, 00bsCHeHre
Hab/rojaemMoro siByieHus. Onrcanye GU3NUeCKUX sIBJIEHUH C TIOMOIIIbIO MO/IeTei.

demoncmpayuu.

1. MexaHuueckre, TeI/IOBble, 3/€KTPUUECKHE, MarHUTHblE, CBETOBbIE

SIBJIEHUS.

2. ®usnueckre TTPUOOPBI U TIPOIielypa MPsSIMBIX U3MEpPeHUN aHaJIOTOBbIM U
LU(PPOBBIM TIPUOOPOM.

JlaGopamopHble pabombl U ONbIMbL.

1. OmpegesieHue 11eHbl /ie/IeHUs 1IKa/Tbl K3MepUTeIbHOTO Mprubopa.

2. V3mepeHue pacCTOSTHUMN.

3. W3mepenue 00bEMa KHUAKOCTHA U TBEP/OTO TeJa.

4. OrnpejeneHve pa3MepoB MabIX TeJl.

5. V3mepeHue TemriepaTypbl MpPU MOMOLIYA >KUAKOCTHOTO TepMOMeTpa U
JlaTurKa TemIieparypsl.

6. IIpoBeseHue ucciefoBaHUs I10 MPOBEPKe TUIIOTe3bl: [aJbHOCTH I10J16Ta
IIapyviKa, MyIIeHHOr0 FOPU30HTa/IbHO, TeM 0oJibilie, YeM 0oJibIlle BbICOTa
ycCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeIeHUsI 0 CTPOEHUM BellecTBa.

CtpoeHue BelmjectBa: arOMbl W MOJIeKY/bl, WX pa3Mepbl. OIbITHI,

[l0Ka3bIBaroIUe TUCKPeTHOe CTPOeHHe BelljeCTBa.

[Oewxenue yactul BellectBa. CBsi3b CKOPOCTH [BWKEHUS YaCTUL] C
TeMIiepaTypor. bpoyHoBckoe aBwkeHue, nud@ysus. BlaumopencTBue uacTuil
BellleCTBa: IPUTSDKeHUe U OTTa/IKUBaHUe.

ArperarHble COCTOSIHUSI BeILleCTBa: CTPOEHHWE ra3oB, KUJKOCTeH W TBEPZBIX
(KpucTa/ymmyeckux) Tesa. B3avMOCBA3b MeXXJy CBOWCTBaMHM BeLEeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

demoHncmpayuu.

1. HabsrogeHre 6pOyHOBCKOTO JBUKEHMUS.



2. Habmogenue auddysum.
3. HaGmomenve  sBieHWi,  OOBACHSAIOIMIUXCS  TPUTSDKEHWEM WU
OTTa/JIKUBaHWEM YaCTHL] BellleCTBa.

JlabopamopHbie paGombl U ONbIMbI.

1. OueHka JuaMerpa aroMa MeTOZOM PpsLOB (C UCI0JIb30BaHUEM

doTtorpaduii).

2. OMbITHI 0 HAOJTIOJEHUIO TETJIOBOTO PaCIIPEeHHs Ta30B.

3. OnbITbI MO OOHAPYKEHUIO IeHCTBHSI CHUJT MOJIEKYJ/IIPHOTO TIPUTSDKEHUS.

Pa3jen 3. [IBokeHUe ¥ B3aMMO/ieliCTBHe TeJl.

MexaHnnueckoe [JBWXKeHHe. PaBHOMepHOe W HepaBHOMEDHOE [BIKeHHe.
Ckopoctb. CpefHsAsi CKOPOCTb MPU HEPAaBHOMEDHOM [BM)KeHUU. Pacuét myTtu u
BPEMEHMU JIBIKEHUS.

ABnenvie vHepuuMM. 3aKOH WHepUWd. B3aumopencTBre Tesl Kak NPUYMHA
VM3MEHeHUs] CKODOCTH [BWXeHus Te/l. Macca Kak Mepa HWHEPTHOCTU TeJa.
[TnoTHOCTE BemiecTBa. CBSi3b MJIOTHOCTU C KOJIAUECTBOM MOJIEKY/T B e[UHULIE
o0BEMa BelljecTBa.

Cula Kak XapaKTepuCTHKa B3auMozeucTBus Tesl. CWia ynpyrocTd U 3aKOH
['yka. VI3mMepeHue CWsibl C IOMOLIBIO AUHAMOMeTpa. fBjeHue TATOTeHUs U CUia
TspkecTy. Crila TsSDKeCTU Ha Ipyrux IiaHerax. Bec tena. HeBecomocts. CoxkeHue
CHWJ/I, HalpaB/eHHBIX TI0 OJHOM TpsiMoM. PaBHOelcTBYytolast cui. Cria TpeHUsl.
TpeHure CKOJIb>)KeHUs1 U TPeHUe TIOKOs1. TpeHre B MPUPO/ie U TeXHUKe.

demoncmpayuu.
1. HabmrogeHrie MexaHMUeCKOTO ABW)KEHHS Tesla.
2. V3mepeHune CKOPOCTH MPSIMOJIMHENMHOTO [IBU)KEHUSI.
3. HabOsmomenue siBlieHUs HHEPLIWU.
4. HabnromeHvie U3MeHeHUsT CKOPOCTH TPH B3aUMO/IeHCTBUH TeJl.
5. CpaBHeHMe MacC M0 B3aUMO/eHUCTBUIO TeJl.
6. Co)xeHuMe CWJ/1, HallPaB/eHHbIX M0 OJHOM TIPSIMOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OnpefesieHrie CKOPOCTA PaBHOMEPHOTO /IBM>KeHHs (IlIapuKa B >KUAKOCTH,
MO/IeJIM 3/IEKTPUUYECKOT0 aBTOMOOU/IS U TaK Jjanee).

2. OrmipesienieHrie cpefjHeM CKOPOCTH CKOJb)KeHHs1 OpycKa WM IIapvka Iio
HaKJIOHHOU IJIOCKOCTH.

3. OnpegeneHue MJIOTHOCTU TBEPAOTO Tea.

4. OnbIThl, AeMOHCTPUPYIOIME 3aBUCHUMOCTb pacTsbKeHUs (Jedopmariun)
TIPY>KUHBI OT TIPUIO’KEHHOU CUJIBI.

5. OMbITBI, JeMOHCTPUPYIOILIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUST OT
Beca Tejla U XapakTepa CONPHKACAIOIUXCS [TOBEPXHOCTEH!.

Pa3pen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTeH U ra3os.



Hapnenuie. Criocobbl yMeHbIIIeHUsI U YBeJIMueHusi JaBieHus. [laByieHue rasa.
3aBUCUMOCTh [JlaBjieHUsI rasa oT 00Béma, TemmepaTypbl. [lepesaua [aBreHust
TBEPABIMU TeJlaMU, >KUJKOCTAMU U ra3amu. 3akoH Ilackans. [THeBMaTHueckue
MalllMHbl. 3aBUCUMOCThL JaBjeHUs] XUAKOCTH OT TybuHbl. I'MapocTaTuuecKuii
napajiokc. Coobiaroiiuecs: cocyabl. ['MpaBiueckrie MeXaHU3MBbI.

ATtMocdepa 3emsii U aTtmocepHoe naBreHue. [IpuuvHBI CyleCTBOBaHUS
BO3ayIHOM o6os0uku 3emin. Ornbit Toppuuesnm. M3mepeHue atMochepHOTo
JaBjieHusl. 3aBUCUMOCTb aTMOC(EPHOr0 AaB/eHUs: OT BbICOThI HaZl YDOBHEM MOPSI.
[Tpubops! A/1s1 U3MepeHust aTMOC(EPHOTO /laBJ/IeHUs.

[elicTBYe XUAKOCTU U ra3a Ha MOrpy>KEHHOe B HUX Tesi0. BeITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumesa. [1naBanue Ten. Bo3gyxomniaBaHue.

demoncmpayuu.
3aBUCUMOCTH /laB/IeHUs ra3a OT TeMIepaTyphbl.

[Tepenaua faBaeHUs XKUAKOCTBIO U Ta30M.
Coo011jaro1ruecs: CoCy/Ibl.
[MiapaBnryeckuii mpecc.
[TposiBieHUe 1eUCTBUS aTMOC(HEPHOTO JaB/IeHUS.
3aBUCUMOCTh BBITAJIKMBAIOIe CWIbl OT 00BEMa TOTPYKEHHOW uacTH
Tesa U MJIOTHOCTU YKUJKOCTH.
PaBeHCTBO BbITA/IKMBAIOLLEl CU/IbI BECY BbITECHEHHOW YKUAKOCTH.
8. Yc/oBue IJlaBaHUs Teql: TJIaBaHWe WU TIOTPY)KeHWe Tesl B 3aBUCMMOCTU
OT COOTHOLLEHUS TIJIOTHOCTEM TeJla U XKUAKOCTH.

JlaGopamopHble pabombl U ONbIMbL.

1. WccrenoBaHre 3aBUCMMOCTH Beca Tejla B BoJle OT 00bEéMa MOrpyKEHHOU B
JKUZKOCTb YaCTH TeJla.

2. OmpenenieHVe  BbITATKUBAIOIEN CuU/bl, [JeWCTBYIOILEM Ha TeJo,
IIOTPY>KEHHOE B )KUJKOCTE.

3. TlpoBepKa He3aBMCUMOCTH BbITAJIKUBAIOIEH CUJIbI, JeUCTBYIOIEH Ha Teso
B )KM/IKOCTH, OT MacChl TeJia.

4. OmbBITBI, Je€MOHCTPUPYIOIIME 3aBUCUMOCTh BbITAIKHBAOIEN CHUJIbI,
OeUCTByIOIeld Ha Telo B JKUAKOCTH, OT 0O0BbEMa MOrpyXEHHOU B
JKAJKOCTb YaCTH TeJla U OT TJIOTHOCTH XKUAKOCTH.

5. KoHcTpyupoBaHue apeoMmeTpa W/IM KOHCTPYMpOBaHUe JIOAKU U
oripeziejieHue eé rpy3ornogbEMHOCTH.

Pa3gen 5. PaGoTa 1 MOIIHOCTBL. JHEPrUs.

MexaHnnueckasi pabota. MoII[HOCTb.

[TpocTbie MexaHW3MbI: pbluar, O/IOK, HaK/JIOHHAs TIJIOCKOCTh. I[IpaBuiio

paBHOBecHsi pbluara. IIpyiMeHeHHe TIpaBWIa paBHOBecHs pbiuara K O/I0Ky.

o Uk W=
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«3omotoe mpaBuno» MexaHuku. KIIJI 1ipocteix MexaHusmoB. IIpocTeie
MeXaHU3MbI B ObITY U TeXHHKE.

Mexannueckass 3Heprus. KuHeTuueckas U IOTeHLMa/JbHas SHEPIUs.
[IpeBpailieHre OJHOTO BU/la MEXaHUUECKOW SHEPTUM B [IPYro. 3aKOH COXpaHEeHUSs
SHepruv B MexXaHUKe.

demoncmpayuu.

1. IIpuMepsbl NIPOCTBIX MEeXaHU3MOB.

JlabopamopHbie paGombl U ONbIMbI.

1. OmnpegneneHvie paboThl CU/bI TPEHUSI TIPM PaBHOMEPHOM [IBMKEHUM Tesa

10 TOPU30HTA/IbHOM MOBEPXHOCTH.
2. WccnepoBanue ycioBUY paBHOBECHS pblyara.
3. W3mepenue KII/l HaKTOHHOM MIOCKOCTH.

4. VI3yuyeHMe 3aKOHA COXpaHEHUs MeXaHUUYeCKOW SHepruMu.
8 KVIACC

Pa3pen 6. TenyioBble sAB/IeHHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOpPUM CTPOEHUs
BeljectBa. Macca U pa3mepbl aTOMOB U MOJIeKyJ/l. OMbIThl, MOATBepP’KAaroLLKe
OCHOBHBIE M0JIOXKEHHUS MOJIEKY/IIPHOKUHETUYECKOU TEOPUHU.

Mojen TBEPAOTO, >XUAKOTO M Ta3000pa3HOr0 COCTOSIHUM BelllecTBa.
Kpucranmiueckrie 1 amopdHbie Tena. OObsICHEHHe CBOWMCTB ra30B, XKHAKOCTeH U
TBEP/IbIX Te/l HAa OCHOBE TI0JIO)KEHUH MOJIeKYJ/IIPHO-KUHETUUEeCKOW TeOopUH.
CmauvBaHve U Kanu/uispHble siBjieHus. TerioBoe pacllivpeHue U CxaTue.

Temneparypa. CBs3b TemriepaTypbl CO CKOPOCTBIO TeIJIOBOI'O [BH)KEeHUS
yactuil. BHyTpeHHsin 3Heprusi. CrocoObl W3MeHeHUsT BHYTDeHHeW SHepruu:
Teruionepezava u COBepILIeHre paboTHI. Bugpl Tervionepesauu:
TeryIONpPOBOJAHOCTb, KOHBEKLIUS, U3/TyUeHHe.

KomuecTBO TersioTel. Y/jenbHasi TEIJIOEMKOCTh BelljeCTBa. TerioobMeH u
TeTJIOBOE paBHOBecHe. YpaBHeHWe TerjioBoro OasmaHca. [liaBrieHwe u
OTBep/JleBaHHe KPUCTA/VIMUeCKUX BeLeCTB. YJenbHas TeryioTa Il/laB/JeHus.
[Tapoobpa3oBanue M KoHAeHcaius. Vcrmapenuwe. Kumenue. YgenbHasi Terjiora
napoobpa3oBaHHs. 3aBHCHUMOCTb TeMIIEPATypbl KHWITEHHUSI OT aTMOC(EepHOro
[laBJIeHNS.

BnaxkHocTh BO3ayXxa.

OHeprus TOI/IMBa. Y fie/ibHasi TeryioTa CropaHus.

[TpuHIUIIBI paboThl TeryioBbIX aApurareneit KII/I TerioBoro gBuraresis.
TeryioBble ABUTaTeM U 3allUTa OKPY KaroLller Cpe/ibl.

3aKOH COXpaHeHus U npeBpallleH!si SHePTrUU B TEIVIOBBIX MpoLieccax.

HdemoHncmpayuu.

1. HabGsrogeHrie 6pOyHOBCKOTO JBUKEHMS.



ok W

Lo N D

Habsmogenue auddysum.

HabmroieHue siB/ieHU CMauvBaHUS U KalTA/UIAPHBIX SIBJIEHUH.
HabsroieHrie TerioBOro paciliupeHust TeJl.

V3MeHeHVe faBjieHHWsl ra3a NMpU M3MeHeHWH 00bEMa M HarpeBaHUM WU
OXJIKIeHUH.

[IpaBusia ©3MepeHusi TemIieparyphl.

Bubl Tenonepesaum.

Oxytaxk/ieHre Tpy CoBepIlieHUH paboThl.

HarpeBaHue npy coBepiiieHU paboThbl BHEIITHUMU CHIaMHU.

. CpaBHeHHe TeryIoEMKOCTel pa3/IMUHbIX BEI[eCTB.

. Habmopenue kumnexus.

. HabsroieHre moCTOsSIHCTBA TeMIiepaTyphl MPH TJ1aBI€HUH.
13.

Mopenu TenoBbIX ABUTraTe/ek.

JlaGopamopHble pabombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OmBITHI 110 0OHAPY>KEHUIO JIeHCTBHUS CHJT MOJIEKY/ISIPHOTO TPUTSDKEHMS.
OMnbIThI O BbIPAI[MBAaHUIO KPUCTA/IZIOB OBaPEHHOM COJIU WX Caxapa.
OmnbITeI TI0 HAOGFOZIEHUIO TETUIOBOTO PACIIHMPEHUs Ta30B, >KUAIKOCTEH M
TBEPABIX TeJl.

OmnpefeneHye faBjieHus BO3Ayxa B OasiioHe LITIpULIa.

OnbIThl, JAEMOHCTPUPYHOLME 3aBUCUMOCTb JaBjIeHUs BO3JyXxa OT €ro
00BEMa ¥ HarpeBaHUs UK OXJIaXK[€HHSI.

[TpoBepka rumoTe3bl TMHENHON 3aBUCUMOCTH JJIMHBI CTO/I0MKA XKUJKOCTH
B TEDMOMETPUUECKOM TPyOKe OT TeMIiepaTyphl.

HabGsofjeHe wm3MeHeHUsI BHyTpeHHeW OJHepruu Tejla B pe3y/bTare
TerIonepeauu ¥ paboThl BHEIITHUAX CHJI.

ViccnemoBanuie sIB/IEHHSI TeIJIOOOMeHa TIpU CMeEIIMBAaHWM XOJOJHOU H
ropsiuer BOJbl.

OrnipefeneHye  KOMMYeCTBA  TEIUIOTHI, [OJY4YeHHOTO BOJOW  TIpU
Terioo0MeHe ¢ HarpeTbIM MeTa/UTHUeCKHUM I[UTUH/POM.

OrnpesiesieHye y1e/IbHOM TEMJIOEMKOCTH BellleCTBa.

WccnemoBanue mporecca UCrapeHusl.

OrnpefienneHre OTHOCUTETBHOM BJI&YKHOCTH BO3/yXa.

OmnpeziesieHyie y1e/IbHOM TeIUIOTHI I1/1aB/IEHUS JIbJA.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHHS.

Onektpu3auus Tes. [IBa poja 3meKTpyUuYeCcKuX 3apsiioB. B3aumogelicTBue
3apsoKeHHbIX Ten. 3akoH KysioHa (3aBUCMMOCTB  CWIbI  B3aWMO/JEHUCTBUS
3apsDKEHHBIX TeJl OT BeJTMUMHBI 3apsiZIOB U PACCTOSTHUSI MEXAY TeJIaMH).

DJieKTpuyeckoe Tiojie. HampsykEHHOCTb 3/1€eKTPpAUeCKOro TiosisA. [IpuHimn
CyneprHo3uLIUU 3/IeKTPUUECKHX T10/iel (Ha KaueCTBEHHOM YPOBHE).



Hocurtemm snekTpuyeckyx 3apsijoB. DjeMeHTapHbIM 37eKTPUYeCKUM 3apsif.
Crpoenne aroma. IIpoBOAHMKM WM [USJIEKTPUKU. 3aKOH  COXPaHEeHWs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCcKuid TOK. YC/IOBUSI CYILEeCTBOBAHUS 3€KTPUYECKOrO TOKa.
VICTOUHMKM TIOCTOSHHOTO TOKa. [lelCTBUSI 37€KTPUYECKOro ToKa (TersioBoe,
XUMHUYECKOe, MarHUTHOE). DJIeKTPUUECKUM TOK B )KUJKOCTSAX U rasax.

Onekrtpuueckass pernb. Cujga TOKa.  OJIeKTPpUYeCKOe  HalpspKeHue.
CormpoTrB/ieHre TPOBOJHUKA. Y[leJlbHOe COIpPOTUBJIeHMe BelllecTBa. 3aKOH Owma
A ydyactka udenu. [locienoBatenbHOoe U mapayie/ibHOe — COeUHEHHe
TIPOBOJHUKOB.

Pabota ¥ MOIIHOCTb 2JIEKTPUYECKOro ToKa. 3akoH J[koyns—/leHiia.
DieKTpUuecKue 1eny U MoTpebuTe/y 3/eKTpuiecKoit sHepruu B ObiTy. KopoTkoe
3aMbIKaHue.

[TocTosiHHbIe ~ MarHuUTBl.  B3aumopgencTBHe  TOCTOSIHHBIX ~ MarHWUTOB.
MarnuTHoe mnosie. MarHuTHOe noJie 3eMJIM U ero 3HaueHue JJIs1 JKU3HU Ha 3emJie.
OneiT  Opcrepma. MarauTHoe TmoJie  37€KTPUYECKOro ToKa. IIprmeHeHme
3JIEKTPOMAarHMTOB B TEXHUKE. /|eliCTBe MarHUTHOI'O TOJIs1 HA IPOBOJHUK C TOKOM.
ONeKTpoJBUrarTe/ib MOCTOSHHOTO TOKa. Mcrnosib30BaHWe 371eKTpOABUraTenen B
TeXHAUYeCKUX YCTPOMCTBAaX U Ha TPAHCIOPTe.

Omneitel @apagesi. SIBeHre 371eKTPOMarHUTHOU MHAYKUMU. [1paBuno JleHna.
OJ1eKTporeHepaTop. Crioco0sI TI0JTyYeHUs 3JIEKTPAYECKOU SHEepruu.
DNeKTPOCTAHLIUM Ha BO300HOB/ISIEMbIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.

OJieKTpu3aLus Tesl.
[1Ba pojia 3/1eKTpUUeCKHUX 3apsi0B U B3aUMO/IeMCTBHE 3apsKeHHBIX TeJl.
Y CTpouCTBO U [ieHiCTBUE 3/1IeKTPOCKOIIA.
DeKTpoCcTaThuecKast UHAYKLUSI.
3aKOH COXpaHeHUSs eKTPUUeCKUX 3apsiJoB.
[TpOBOJHUKM U IU3NIEKTPUKH.
MogenvpoBaHue CUIOBBIX JIMHUM 3/IEKTPUUECKOrO MOJIS.
VICTOYHMKM OCTOSIHHOTO TOKa.
[encTBUs 3M1€KTPUUECKOT0 TOKaA.
. DNIeKTPUUYeCKUH TOK B JKUJKOCTH.
. I'a30BbIi1 pa3psz.
. I3amepeHue cuiibl TOKa aMnepMeTpoM.
. I3mepenue 3/1eKTprueCcKoro HarnpspkKeHUs1 BOJIbTMETPOM.
. PeocTaT 1 MmarasvH CONpPOTHUBJIEHUN.
. BsanmogiericTBre TTOCTOSIHHBIX MarHUTOB.
. MopenvpoBaHue HEBO3MOXKHOCTH pa3zie/IeHusI TT0JIF0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MogenvpoBaHue MarHUTHBIX M10J1€X IOCTOSTHHBIX MarHUTOB.

OrnbIT Opcresa.

MarHuTHOe 110/1e TOKa. JJIeKTPOMAarHur.

eiicTBe MarHUTHOTI'O T10JI1 HA IPOBOJJHUK C TOKOM.

O/eKTpoJBUraTe/ b [IOCTOSTHHOI'O TOKaA.

VccnenoBanue siB/IeHUs 3/1eKTPOMarHUTHOW MHYKLIWU.

OrmbiTel Dapages.

3aBUCHMOCTb HampaB/eHUs WHAYKLMOHHOIO TOKAa OT YCJOBUM ero
BO3HUKHOBEHUS.

O/leKTporeHepaTop MOCTOSIHHOI'O TOKa.

JlabopamopHble pabombl U ONbIMbL.

1.

o Uk~ W

10.
11.

12.

13.

14.

15.

16.

OnpITel TI0O HAOMIOZAEHWIO 37eKTpU3allud  Tejl WHAYKIWeHM U IIpH
CONPHUKOCHOBEHUU.

WccnepoBaHue [eUCTBUSI 3/€KTPUUECKOTO T0s HAa TMPOBOJHUKU U
JTU3TIEKTPUKHU.

C6opKa 1 TIpoBepKa paboThI 3/IEKTPUUECKOM IIeMU ITOCTOSIHHOTO TOKa.
V3mepeHue U peryMpoBaHUe CUJIbI TOKA.

V3mepeHue U peryMpoBaHyie HarpshKeHusl.

VccnepnoBaHve 3aBUCMMOCTM CWJIbI TOKA, WAYIIEr0 uepe3 pe3ucTop, OT
COTIPOTUB/IEHUS] Pe3UCTOpa 1 HallpsDKeHUs1 Ha pe3ucTope.

OMBITHI, JIeMOHCTPUpYIOII[1e 3aBUCUMOCTb 3/IEKTPUUECKOTO
COMPOTUB/IEHUS TIPOBOJHMKA OT €ro JJjvHbl, TUIOLIAAU TOMepeuyHoro
cevyeHUst U MaTepuasa.

[IpoBepka TMpaBWia CJIOXKEHUs] HalpsDKeHWM TMpU M0C/ie[oBaTeIbHOM
Coe/IMHEeHUU JIBYX Pe3UCTOPOB.

[TpoBepka TipaBW/ia /[Jid CWIbl TOKa TIpU Tlapa/jie/lbHOM COeJUHeHU!
Pe3UCTOPOB.

OmnpegeneHre pabOTHI 3/IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OrmpesiesieHrie  MOIIHOCTH  3JIEKTPUUECKOTO TOKa, BbiJensieMol Ha
pe3ucTope.

VccnenoBaHve 3aBUCUMOCTH CWJIbI TOKA, W/yIllero uepe3 JIaMIIOUKY, OT
HarpspKeHUs Ha Hew.

Onpepenenuve KII/I HarpeBaressi.

MCC]’IEAOB&HI/IE MArHUTHOTI'O BBEII/IMO,E[EI;'ICTBI/IH IMOCTOAHHBIX MAI'HUTOB.
I/IBY‘IEHI/IE MdAI'HUTHOTI'O o4 IMOCTOSAHHBIX MAIrHuTOB Ipu nux
00beIMHEeHWH U pa3/eIeHUH.

WccnepnoBaHue eliCTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPeJIKY.



17. OnbITBI,  JEMOHCTPUPYIOLME 3aBUCHMOCTb CWIBl B3aMMOJENCTBUS
KaTyIIKU C TOKOM M MarHura OT CW/IbI TOKa W HallpaB/IeHUs TOKa B
KaTylIKe.

18. VI3yueHue 1eliCTBHSI MarHUTHOT'O T10/151 HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHuve U n3ydeHue paboTbl 3/1eKTPO/IBUTaTeIsl.

20. 3mepenue KI1/] snekTpoABUraTesibHOM yCTaHOBKHY.

21. ONOBITBI IO UCC/IEJOBAHUIO SIBJIEHUSI S/IEKTPOMAarHUTHOW WHIYKLWU:
UCC/Iej0OBaHUe W3MEeHeHWM 3HaueHWs W HarpaB/ieHUs HUHAYKLMOHHOIO
TOKa.

9 K/IACC

Pa3pen 8. MexaHnueckue siBJIeHHA.

MexaHnnueckoe JBrvKeHHe. MarepuanbHasg Touka. (Cucrema OTCYéTa.
OTHOCUTE/ILHOCTb MEeXaHUUeCKOro [BWKeHUs. PaBHOMepHOe mNpsMOIMHENHOe
ABwxeHne. HepaBHOMepHOe npsiMosiMHeNHoe ABrkeHWe. CpeHsIi U MTHOBEHHas
CKOPOCTB TeJjla IPU HepaBHOMEPHOM /[IBUKEHUH.

YckopeHue. PaBHOyCKOpeHHOe TIpsIMOJiMHelHoe [BwkeHue. CBoOOAHOe
nagenve. OnbIThl ['anues.

PaBHOMepHOe [BWKeHHe T0 OKpPY>KHOCTH. [leproj v uyacToTa obpaiiieHusl.
JIvHeliHas v yrJjioBasg CKOpPOCTU. LleHTpoCcTpeMUTeIbHOE YCKOPEHMe.

[TepBrii1 3aKk0H HetoToHa. BTropou 3akoH HetoToHa. Tpetunii 3akoH HeroToHa.
[IpyHLMN CyTIeprio3uLy CUJL.

Cuna yrnipyroctu. 3akoH ['yka. Cua TpeHUsi: Cujia TPeHHUs CKOJIbXKEeHHs, ChJjia
TPeHUs TI0KOsI, APYrre BU/bl TPEHUS.

Cuna TsDKeCTH Y 3aKOH BCEMHDHOTO TSTOTeHHs. Y CKOpeHHe CBOOOIHOTO
najenus. /IBwkeHue ruiaHeT BOKpYr CosHua. IlepBasi kocmuueckasi CKOpPOCTb.
HeBecoMocTh 1 neperpysku.

PaBHOBecre MaTepua/sibHOM TOUKH. AOCO/IOTHO TBEpZOe Teso. PaBHOBecue
TBEPJOrO TeJia C 3aKPeryIEHHOM OChIO BpaleHus1. MoMeHT cuibl. LeHTp TshkecTu.

NmMnysnsc Tena. Mi3meHeHre yMiyJibca. VIMIy/ibC Cuiibl. 3aKOH COXpaHEeHHUs
VMITyJIbCa. PeakTHBHOe JBUIKEHNe.

Mexanuueckasi pabora ¥ MOIJHOCTb. PaboTa cu TSPKeCTH, YMIPYroCTH,
TpeHusi. CBsI3b 3Hepruu U pabotsl. [ToTeHI[MabHAs SHEPTUs Tena, MOAHITOr0 Hajl
MTOBEPXHOCTHIO 3eM/M. [loTeHLManbHass 3Heprus CxaTtou npy>kuHbl. Kunetnueckas
sHeprusi. TeopeMa O KMHETUUECKOW 3HEPryuy. 3aKOH COXPaHEeHUs MeXaHW4YeCKOM
SHEepPruu.

demoncmpayuu.

1. HabmromeHre MexaHUUeCKOTO JBM)KEHUS Tefla OTHOCUTEeIbHO Pa3HbIX Tesl

OTCuéTa.



S

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

CpaBHeHHe TyTeld M TPaeKTOPUM [BWKEHHS OJHOTO W TOTO JKe TeJa
OTHOCHUTE/IbHO pa3HbIX TeJl OTCUéTa.

V3mepeHne CKOPOCTU U YCKOPEHUS TIPSIMOJIMHEMHOTO JIBVKEHUSI.
VccnepoBaHue Npr3HAKOB PABHOYCKOPEHHOTO IBMXKEHMUS.

Habsro/ieHue 1BUKeHUS TeJla TI0 OKPYKHOCTH.

HabofeHre MexaHUUeCKUX SIBJIEHUM, POUCXOASIIMX B CUCTEMe OTCUETa
«Tenexxka» mNpu €8 paBHOMEDHOM U YCKOPEHHOM [IBVDKEHUU
OTHOCUTEJIbHO KabrHeTa (U3HKHU.

3aBUCMMOCTb YCKODEHMSI Tesla OT MacChl Tejla M [IeWCTBYIOLe Ha HEero
CUJIBI.

HabrofeHrie paBeHCTBA CUJT TIPY B3aUMO/IeHICTBUM TeJl.

V3meHeHMe Beca Tesa Mpy YCKOPEHHOM JIBUKEHUH.

[Tepemaua uMItyibca Mpy B3aUMO/JIEUCTBUM TeJl.

[Tpeobpa3oBaHuis SHEPTHU MPH B3aUMOZEMCTBUU Tel.

CoxpaHeHHe UMITy/IbCa IPU HEYIIPYTOM B3aWMO/€MCTBHUH.

CoxpaHeHHe UMITYJIbCa MPU abCOMIOTHO YIIPYTOM B3aUMO/IeHCTBUM.
HabsroieHrie peakTUBHOT'O JABVKEHMSI.

CoxpaHeHHe MeXaHUUeCKOMN SHeprur Ipu CBOOOJHOM TaZieHUH.
CoxpaHeHHe MeXaHUYeCKOW SHePryu TMpH ABWKEHUU TeJla Mo/, 1elCTBUeM
TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyrpoBaHve TpakTa Jjisi pa3roHa W [ajibHelllero paBHOMEPHOTO
JBYKEHUS 1IapUKa WU TeJIeXKH.

OmnpeneneHve cpefHell CKOPOCTU CKOJIb)KEHHUSI OpyCKa WM [IBWKEHUS
IapyKa M0 HaKJIOHHOW MJIOCKOCTH.

OrnpesiesieHVie yCKOpPeHHWs] Tefa MNpPA PaBHOYCKOPEHHOM [IBUJKEHHUU 10
HAaKJIOHHOU TJIOCKOCTH.

WccnepoBaHve 3aBUCMMOCTH MYTH OT BpeMEHU TIPU PaBHOYCKOPEHHOM
IBWKeHUU 0e3 Haua/lbHOM CKOPOCTH.

[TpoBepka TruWIIOTe3bl: €C/M TPH PaBHOYCKOPEHHOM [JBIDKEHHH 0Oe3
Haya/lbHOM CKOPOCTU IyTH OTHOCATCS KaK psifi HEUETHBIX UHCesI, TO
COOTBETCTBYIOLLIie TIPOMEXXYTKU BPEMEeHU OZJMHAKOBHI.

WccnenoBanne 3aBUCUMOCTH CWJIbI  TPEHHUS CKOJIB)KEHUSI OT  CUJIbI
HOPMAJIbHOTO JIaB/IEHUS.

Ornpegenenuve Ko3(pdulivieHTa TPeHUsT CKOJIb)KEeHMUS.

OrnpeeneHye XéCTKOCTU NPYKUHBI.

OmnpegeneHrie pabOThI CH/bI TPEHUSI TIPH PaBHOMEPHOM [IBIKEHUM Teja
10 TOPU30HTA/IbHOW ITOBEPXHOCTH.



10. OripesienieHe  paboThl CWIbI yOPYroCTH TIpU TIOAbEME Tpy3a C
HCTI0/Tb30BaHHEM HEMOBI>KHOTO M TIOJBHXKHOTO OJIOKOB.

11. VI3yueHue 3aKOHa COXpaHEHUs SHePTrUM.

Pa3zen 9. MexannuecKkue Ko/ie0aHus ¥ BOJTHBI.

KonebaTenbHoe ABwKeHre. OCHOBHbIE XapaKTePUCTUKU KoyiebaHMI: Tiepro/,
YyacToTa, aMIUIMTyZa. MaTtemMaTUueCKU U NPYKUHHbIA MasiTHUKU. [IpeBpaiiieHue
SHEepPIruu TpH KojiebareTbHOM JABH>KEHUU.

3aryxaroiue  KonebaHus.  BeiHy)X#eHHble — KonebaHus.  Pe3oHaHc.
MexaHnuueckue BoJyiHbl. (CBOWMCTBA MeXaHWUUeCKMX BOMH. [IpofonbHble U
rorepeyHble  BOJHbL. [IMMHA BOMHBI M CKOPOCTb €€  pacClpOCTpPaHEeHHs.
MexaHnuecKure BOJTHbI B TBEPJOM Tejle, CEMCMUYeCKUe BOJTHBI.

3ByK. I'poMKOCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3ByKa. MIH(ppa3ByK U
yIbTPa3BYK.

demoncmpayuu.

1. HabsrogeHne Kosie0aHWM Tes TIOJ JeHCTBHEM CH/bl TSDKECTH W CHJIBI
YIIPYTOCTH.

HabromeHue kKosiebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabJiroieHue BBIHYX/I€HHBIX KOosieOaHW U pe30HaHCca.
PacnipoctpaneHue Npo0/ibHBIX Y TTONIEPEYHBIX BOJIH (Ha MOZEN).
Habmro/1eH1e 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.
AKyCTUUeCKUM pe30HaHC.
JIaﬁopamopHme pabombl u onbiMbl.
1. OmpegneneHve YaCTOTBI UM Tepuoja KojebaHWi MaTeMaTH4ecKoro
MasiTHUKA.

2. OrmipeseneHye 4acTOThI U Tiepro/ia KojebaHui Npy>KMHHOTO MasiTHHKaA.

3. UccnenoBaHue 3aBUCMMOCTH TepUO/ia KoJyiebaHWH MO/IBEIlIeHHOTO K HUTH

rpy3a OT J/IMHbI HUTH.
4. WccnemoBaHye 3aBUCMMOCTH TleproZia KoyiebaHui NPY>KMHHOTO MasTHHKA
OT MaccChl rpysa.

5. TlpoBepka He3aBUCUMOCTH TepHoZia KosiebaHUM rpy3a, MOJBEIIeHHOTO K
HUTH, OT MacCChl rpy3a.

6. OMbITbI, [IeMOHCTPUDYIOI[ME  3aBUCMMOCTh Tepuoja  KosjebaHui
TIPY>KMHHOT'O MasiTHUKA OT MacCChl IPy3a U KECTKOCTU NPY>KUHBI.

7. VI3amepeHue ycKopeHUst CBOOOIHOTO TIa/IeHUSI.

Paszgen 10. 31ieKTpoMarHuTHoOeE 1oJie U 3JIeKTPOMarHUuTHbIe BOJIHBI.

ONeKTPOMarHWuTHOe  MoJle.  DJIEKTPOMarHuTHele  BOHBL.  CBOMCTBa
3/7IeKTPOMAarHuTHbIX BOJIH. [llKana 37eKTpoMarHUTHBIX BOJIH. VIcrionb3oBaHUe
3JIEKTPOMAarHUTHBIX BOJIH /s COTOBOU CBSI3U.
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DneKTpoOMarHuTHasi rpupoga ceeta. CKOpoOCTb cBeTa. BO/HOBBIE CBOUMCTBa
CBeTa.

demoncmpayuu.

1. CBoWCTBa 3/IeKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTa.

JlabopamopHble pabombl U ONbIMbL.

1. M3yueHre CBOWCTB 3/1€KTPOMarHUTHBIX BOJIH C TIOMOIIbIO MOOWUIBHOTO

TesiepoHa.
Pa3pen 11. CBeToBbIe SIB/ICHHS.
JlyueBass ~ Mogenb  cBeTa. McTouHuWku  cBeta.  [IpsiMosivHelHOe

pacripoctpaHeHue cBeta. 3atMeHus1 CosiHLa U JIyHbel. OTpakeHue cBeta. [1nockoe
3epKaso. 3aKOH OTpakeHus CBeTa.

[IpesiomnieHne cBeta. 3akOH TIipesiom/eHust cBera. [losiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHME TMOJIHOTO BHYTPEHHEr0 OTpPakeHUsS B
ONTHUYECKHUX CBETOBO/AX.

Jlunza. Xopx nyuern B JiMH3e. Onruueckasd cucTtema (poToamnrapara,
MUKPOCKOMa M Tejieckora. ['71a3 Kak omnrtuyeckass cucteMa. Bian3opykocTe u
JlaTbHO30PKOCTb.

Pa3nokeHve 6Gemoro cBera B crnekTp. Ombitel HbtoToHa. CrioxkeHue
CTIeKTpa/IbHbIX LIBETOB. [ucriepcus cBeTa.

demoncmpayuu.

[IpsiMOIMHEHOe pacrpoCTPaHeHre CBeTa.

OTpaskeHue cBerTa.

[MTosyuenvie n306pa>keHni B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJiax.

[IpenomsieHue cBeta.

OnTuueckuii CBeTOBO/I.

Xop nydeit B cobuparoliieit vH3e.

Xopg nyuer B pacCerBarolLlen JIMH3e.

[MonyueHvie n300paXkeHUI C TTOMOIIBIO JIUH3.

[TpuHUMn fAercTBUS oToanmnapaTa, MUKPOCKOIIA U TeJieCKoma.

10. Mogesnb riasa.

11. Pa3noykeHue 6esoro cBeTta B CIIEKT.

12. TTosyueHue Gesioro cBeTa Mpy CJIOXKEHUH CBeTa Pa3HbIX 1BETOB.

JlaGopamopHble pabombl U ONbIMbL.

1. WccnenoBanue 3aBUCUMOCTH yIjla OTPaKeHUs CBETOBOIO Jjiyya OT yrJja
rajieHus.

2. V3yuyeHne xapaKTepUCTUK M300pa’keHHsI TIpe]MeTa B TJIOCKOM 3epKarie.

3. WccnepoBaHre 3aBUCMMOCTH yTJia MpejioOM/IeHUs] CBeTOBOIO Jjiyya OT yrJia
TaJieHys Ha TpaHulLle «BO3JyX—CTeK/I0».
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4. TlonyueHue M300payKeHUM C TIOMOIIbI0 COOMPAIOIIIeld JTMH3BI.
Omnpegenenre hOKYCHOTO PaCCTOSTHUSI U ONTUUECKON CUJTbI COOMparoIieit
JIVH3BL.

6. OMBITBI 0 pa3/10>KeHHI0 0esIoro cBeTa B CIIEKTP.

7. OMBITBI TIO BOCIIPUSITUIO 1[BeTa TpeAMETOB TpPU WX HabI0ZieHUu uepe3
LIBETOBbIE (DU/IBTPHI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHMS.

OmnbiTel Pe3epdopza ¥ myiaHeTapHas Mojenb atroMma. Mogenb atoma bopa.
WcnyckaHuye U MorioljeHye cBeTa arToMoM. KBaHThI. JIMHeliuaThble CIIEKTPHI.

ParoakTHBHOCTL. Anb(a, 6eTa- v ramma-usnyueHus. CTpoeHHe aTOMHOTO
aapa. HyknoHHas Mogens artoMHoro sgpa.  Msorombl.  PapguoakTuBHBIE
ripeBpaileHus. [leproy rmonypacriaza aTOMHBIX sifiep.

AnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsSfOBOTO M MaCCOBOTO YMCes.
OHeprus CBs3U aTOMHBIX sifep. CBsA3b MacChl U 3Hepruv. Peakiuyu cuHTe3a U
nesienus sgep. icrounuku sHepruv CoJtHLA U 3BE3/.

AnepHasi SHepreTvka. [lelCTBUSI DPaJMOAKTHUBHBLIX M3/IyUYeHUM Ha >KUBBIE
OpraHu3MBblI.

demoncmpayuu.

1. CniekTpbl U3/1y4YeHHs U MOTJIOLLEeHUS.

2. CnekTpbl pa3/IMYHbIX Ia30B.

3. CrekTp BOAOpOZaA.

4. HabmopeHue TpekoB B Kamepe BusbcoHa.

5. Pabora cuéTumKa MOHU3UPYIOIINX U3TyUeHHM.

6. Perucrpanysi u3nyueHusi NPUPOHBIX MUHEPAIOB U PO YKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. HabJsrozieHre CIIIOMIHBIX W TMHEMUATBIX CIIEKTPOB U3TyUeHMS.

2. WccnepmoBaHve TPEKOB: M3MEPEHWE 3HEPIMM YacCTHLbI [0 TOPMO3HOMY

nyTu (1o doTorpadusim).

3. VI3mepeHue pafiIMOaKTUBHOTO (hOHa.

IToBTOpHTE/TLHO-00001IAIOIHIT MOAY/Ib.

[ToBTOpUTE/ILHO-00001IIA0IMI MO/TY/Ib TIPeIHA3HAUEeH /11 CUCTeMaTH3alin
U 0000IieHnss TpeAMETHOTO  COZiep)KaHUsi ¥ ONbITa  JAesTe/IbHOCTH,
NIPUOOPeTEHHOTO TIPU U3yUeHHH BCETo Kypca (PU3WKH, a TakKxkKe sl TIOATOTOBKU K
OCHOBHOMY TOCYZIlapCTBEHHOMY 3K3aMeHy TI0 Gu3uKe /15 00yuarouuxcs,
BBIOpABIIMX 3TOT YUeOHBIN MpeiMeT.

[Ipy u3yueHUM JaHHOTO MOAYJIA Peajm3yrTCd U CUCTeMaTU3UPYHOTCS BUJbI
JesiTeTbHOCTA, Ha OCHOBe KOTOPBLIX 00ecrieunBaeTCsi AOCTHXKeHUe TpeMeTHBIX U
MeTanpeAMeTHbIX  TUIAaHUPYeMbIX  pe3y/JbTaToB  o0yueHus, (hOpMUPYeTCs
eCTeCTBeHHOHayyHasi FPaMOTHOCTb: OCBOEHME Hay4HbIX METOJOB MCCJIe[OBaHUS



SBJIEHU TIPUPO/IbI U TEXHWKH, OB/aJieHHe YMeHUsMU OOBSICHATH (hU3nuecKre
sIBJIeHUsI, TIDUMeEHsisl TOJlyueHHble 3HaHWsS, pelllaTh 3aJaud, B TOM 4YMCJIe
KaueCcTBeHHbIe U KCIIepUMeHTa/bHbIe.

[TpUHLIMITAAMBHO JleATeTbHOCTHBIM XapaKTep JAaHHOTO pasfiesia peaau3yeTcs
3a CUéT TOro, 4To oOOyuarol[uecsi BBITIOJHSIOT 3aZlaHUs, B KOTODBIX UM
npejjjiaraeTcsi:

Ha OCHOBe TIOJIyUeHHBIX 3HAHWM pacrio3HaBaTh M HAYYHO OOBSICHSTH
dbu3ryeckue siBJieHUs B OKpY»Karollel TIpHpo/ie U MOBCeAHEBHOM JKHU3HU;

MCTI0JTb30BaTh Hay4yHble MeTO/IbI UCC/IeJOBaHUs (DH3UUeCKUX sIB/IEHUH, B TOM
yucsie /171 TIPOBEPKY TUTIOTe3 U MOTyYeHUs TeOpeTHUYeCKUX BhIBO/IOB,;

OOBSICHITH HayuyHble OCHOBBI Hambosiee Ba)KHBIX [JOCTVKEHHH COBpEMEHHBIX
TeXHOJIOTUM, HarlpruMep, MTPAKTUUeCKOT0 UCII0b30BaHUsl Pa3/IMUHbIX UCTOUYHUKOB
SHepPrUy Ha OCHOBe 3aKOHa MpeBpallleHys U COXPaHeHUsl BCeX M3BECTHBIX BUIOB
SHEepPruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOI'PAMMBI I10
OUN3NKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yueHve ¢pu3MKU Ha ypOBHE OCHOBHOrO 001jero o6pa3oBaHusi HarlpaB/ieHO

Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeZMeTHbIX U MpeMeTHbIX 00pa3oBaTebHbIX
pe3yJ/bTaToB.

B pe3ynbrare n3yueHus ¢hU3MKM Ha YPOBHe OCHOBHOT'O 00111ero oOpa3oBaHus

y obyuatoiierocsi 6yAyT c)OpMUpOBaHBI CJieIyIOIIe TUUHOCTHbIE Pe3y/IbTaThl B
YacTu:

1) naTpMoTUYECKOr0 BOCIIUTAHUSA:

- MPOsIBJIEHVEe WHTepeca K MCTOPUU U COBPEMEHHOMY COCTOSITHUKO POCCHUKCKOU
¢bur31UeCcKoil HayKu;

- LIeHHOCTHOE OTHOIIIeHHe K JIOCTHKeHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaXkJaHCKOro U AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- FTOTOBHOCTh K aKTUBHOMY yUaCTHIO B 00CY>KJeHUM 00111eCTBeHHO 3HAaUMMBbIX U
TUUECKUX MP0o0/ieM, CBA3aHHBIX C TIPAKTUUECKUM TTPUMeHeHHEeM /I0CTHKeHHH
(U3MKY;

- 0OCO3HaHWe BAXKHOCTU MOPAJbHO-3TUYECKUX TIPUHLIUIIOB B JesiTe/IbHOCTU
YU4EHOTI0;

3) 3cTeTUYeCcKOro BOCIIUTAHUSA:

- BOCTIpUSITHIE 3CTETUMUECKUX KaueCTB (PU3NUeCKOW HayKU: eé TrapMOHUYHOTO
TIOCTPOEHHs], CTPOTOCTU, TOUHOCTH, TAKOHUYHOCTH;

4) 11eHHOCTH HayYHOTr'0 MO3HAHMS:

- 0CO3HaHWe 1[eHHOCTU (PU3MYeCKOM HayKyM KaK MOIL[HOTO HWHCTPYMeHTa
MO3HAHUSI MUPA, OCHOBBI Pa3BUTUSI TEXHOJIOTMH, BaKHEUIIeHM COCTaB/ISIOLeN
KYJIbTYPHbI;

- pasBUTHe HayuyHOW /r0003HATE/NILHOCTH, WHTEpeca K MCC/IeloBaTe/TbCKOU
JesiTe/TbHOCTY;

5) ¢opmupoBaHusi KyJbTYpbl 3/10POBbSi ¥  3MOLMOHA/ILHOIO
Os1aromo/Tyuusi:

- O0CO3HaHUEe IleHHOCTH Oe3omacHOro oOpa3a JKW3HM B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TipaBu/i 0e30macHOTO TIOBeJeHUs Ha
TPAHCIIOPTe, Ha [OpOrax, C 3/IeKTPUUYEeCKUM M TeTUIOBBIM 000py/I0BaHHEM B
JIOMaIIIHUX yCIOBUSIX;

- C(OpMUPOBAHHOCTL HaBbIKA pedieKCUM, TIpU3HaHWEe CBOEro MnpaBa Ha
olMOKY ¥ TaKOTO ke MpaBa y JPyroro ueioBeKa;

6) TPyA0BOr0 BOCIIUTAHUSA:

- aKTHMBHOE yuacThe B pelleHWH TPaKTUYeCcKUX 3ajau (B paMKax CeMbH,
oOpa3oBaTe/lbHOM  OpraHu3aly, TOpOZa, Kpas) TeXHOJIOTUUeCKOM U



COLMa/IbHOM HarpaB/eHHOCTH, TPeOymIMX B TOM UWCIe U (QU3NUECKUX
3HAHUM;

e - UHTepecC K NPaKTUYeCKOMY M3yUYeHUI0 MPoQeCccuid, CBI3aHHbIX C (PU3UKOI;

e 7) 3K0/I0rH4eCKOro BOCIUTAHMA:

e - OpMeHTalYsl Ha NpUMeHeHue (PU3MYeCKUX 3HaHWW [JIs pelleHus 3a7ad B
obnacTu OKpysKatolleid cpejibl, TIJIAHUPOBAaHUS TIOCTYIIKOB M OLIEHKH UX
BO3MO>KXHBIX [TOC/IeCTBUM [JI7Is1 OKPY’Karollei Ccpefibl;

e - OCO3HaHUe Ta00a/nbHOrO XapakTepa 3KOJIOTMUeCKHX TpobjeM U MyTel HX

peleHus;

e 8) apanTanuM K HU3MEHSKINUMCS YC/I0BUAM COLHMA/IBHOM M TPUPOJHOMN
cpeabl:

e - TIOTPeOHOCTHL BO B3aUMO/IEHICTBUU TIPU BBIMIOJTHEHUUA WCC/Ie0OBaHUN U
TIPOEKTOB (DU3HMUECKOM HAIpaBIeHHOCTH, OTKPBITOCTb OIBITY W 3HAHHUSIM
APYTHX;

e - TIOBBIIIIEHWE YPOBHSI CBOEM KOMIIETEHTHOCTH uepe3 TMPAKTUUECKYHO
JleITe/IbHOCTb;

e - OTPeOHOCTHL B (hOPMUPOBAHUM HOBBIX 3HAHU, B TOM uucie (hOpMy/IUpOBaTh
uzled, MOHSITHSI, TUTOTe3bl O (U3NUYeCKUX 00beKTax U SIBJIeHUSIX;

e - 0CO3HaHMe /edULUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTel B 00/1aCTH
(U3MKY;

e - IUJIAHMPOBaHWE CBOET0 pa3BUTHUS B TPUOOpPETeHHWH HOBBIX (PU3NUECKUX
3HAHUM;

e - CTpem/ieHHe aHaJU3UPOBATh Y BbISIB/ATH B3aUMOCBSI3M TIPUPO/bI, 00I1leCcTBa U
5KOHOMUKH, B TOM UMCJIe C UCTIOIb30BaHUEM (PU3NUYEeCKUX 3HAHUM;

e - OLIEHKA CBOMX J€MCTBUM C Y4YETOM BI/IMSIHUSI Ha OKDY)KaroLyH Cpezy,
BO3MOJKHBIX I'I00a/TbHBIX TTOC/Ie/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

B pe3y/bTaTe OCBOEHHS MpPOrpaMMbl MO (pU3MKe Ha YpPOBHE OCHOBHOTO
ob1iero obpa3oBanus y obyuatoiiierocst 6yyT copMUpoOBaHbEI MeTanpeMeTHbIe
pe3y/bTaThl, BK/IFOUAIOIIME TI03HABaTe/IbHbIE YHUBEPCa/IbHbIE YUueOHbIe IeHCTBYS,
KOMMYHUKAaTUBHbIEe  yHUBepCalbHble  yueOHble  JEWCTBUS,  PETY/ISTUBHbBIE
yHUBepCa/ibHble YueOHbIe IeliCTBYSI.

ITo3HaBaTe/bHbIe YHHUBePCa/IbHbIE YUeOHbIe AeiiCTBUSA

Bba3oBble jiornueckKue JjefiCTBHA:
e BBIBIATH W XapaKTepH30BaTb CYIIIeCTBEHHbIE TIPU3HAKU OOBEKTOB
(sIBJIEHUN);



yCTaHaB/IMBATh CYIIeCTBEHHbIM MPU3HAK K/IaCCU(PUKALIUK, OCHOBaHUS [Jist
0000111eHUsT ¥ CPaBHEHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B PACCMAaTPUBAeMbIX (haKTax,
JAHHBIX U HAOJIIO/IeHUSIX, OTHOCSIIMXCS K (DU3UUeCKUM SIBJIEHUSIM;
BBISIB/ISITH TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3U TIPU M3yUeHHUH (PU3NUYeCcKuX
SIBJIEHUI U TPOLIeCCOB, /ieflaTh BBIBO/bI C UCIO/Ib30BaHUEM /e JyKTUBHBIX
W WHAYKTUBHBIX YMO3aK/IIOUEHHUH, BbIIBUraTh THIOTE3bI O B3aMOCBSI3SIX
(bH31MUeCKUX BeIMUUH;

CaMOCTOSATE/IbHO BbIOMpATh Criocob peliieHUs yueOHOW hH3MUeCKOM
3ajjaui (CpaBHEHMe HEeCKOJIbKMX BapHWaHTOB pellleHusi, BbIOOp Haubosiee
MOJXO/ISAIIEr0 C YUETOM CAMOCTOSITE/ILHO BbI/[@/IEHHBIX KPUTEPUEB).

Ba3oBble HCc/Iei0BaTeIbCKHE IeHiCTBUA:

MCII0J/Ib30BaTh BOMPOCHI KaK UCC/Ie[0BaTeIbCKMI MHCTPYMEHT TT03HaHWS;
MPOBO/IUTH MO CAMOCTOSITE/TBHO COCTAB/JIEHHOMY I1JIaHY OIbIT, HeC/IO>KHbIMN
¢dusnueckuil SKCIIepUMEHT, HeOosblloe uccaefoBaHre (U3NUECKOTO
sIBJIEHUS;

OLleHMBaThb HAa TPHMEHUMOCTb U  JOCTOBEPHOCTb MH(OpPMALUIO,
MOJIyYeHHYIO B X0/l UCCIIe[JOBaHKsI U SKCIIePUMEHTAa;

CaMOCTOSITe/TbHO (hOpMyIMpPOBaTh 0060011[eHNUsI U BLIBO/IBI TI0 pe3y/bTaTaM
TIpOBe/IEHHOT0 Hab/IF0/IeHu s, OTIbITa, MCC/IeZJOBaHuS;

MPOrHO3UPOBaTh BO3MOXKHOE  JajbHelilllee  pa3BUTHE  (PU3NUECKUX
TIPOL[ECCOB, a TaK)Ke BbIIBUraTh MPEATION0KeHUsI 00 WX pa3BUTUU B HOBBIX
YC/IOBUSIX Y KOHTEKCTaXx.

Pabora c uadopmanmeii:

TIPUMEHSITh pa3/IMUHble MEeTO/bl, UHCTPYMEHThI 1 3amlpOChl MPU MOKCKe U
orbope WHGOpPMAI[UH WA [aHHBIX C YUETOM MpeJIOKEeHHOM yueOHOMH
dbu3rueckoi 3aziauu;

aHa/IM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh UH(OPMAIUIO
pa3MYHbIX BUZIOB U (DOPM TIpe/ICTaB/IeHNsI;

CaMOCTOSITE/ILHO ~ BbIOMpaTh ONTUMAabHYIO (OpPMY  TpeCTaB/IeHUs
vHboOpMaIlMi ¥ WUIIOCTPUPOBATh pelllaeMble 3aJjaudl  HeC/I0XKHBIMU
CcXeMaMH, iMarpaMMaMu, MHOM TpadyKoi U X KOMOWHALIASMHU.

KoMMyHUKaTHBHbIE YyHUBePCa/IbHbIE YueOHbIe AeHCTBUS:

B xoJie 00CyX7eHHs1 yueOHOrO MaTepuasia, pe3y/bTaTOB j1ab0paTOPHBIX
paboT ¥ MPOEKTOB 3a/jaBaTh BOMPOCHI [0 CYIIIECTBY 00CY>X/JaeMOU TeMbI U
BBICKA3bIBaTh W/IeM, HalleJIeHHble Ha pellleHue 3a/laud W Tojjiep)KaHue
6/1aroxkesiaTeTbHOCTH OOIIIeHNS;

COTIOCTABJISIT CBOW CYXKIEHUS C CYXXAEHUSIMU JADYTMX YYaCTHUKOB
nranora, oOHapy>KUBaTh Pa3/IMUUe U CXO/ICTBO MMO3UIIUL;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
my6/IMUHO TIPe/ICTaB/SATh Pe3y/bTaThl BLITIOJTHEHHOTO (PU3MUeCKOro OIbiTa
(9KcIiepuMeHTa, UCC/ieIoBaHsl, TIPOEKTa);

MOHUMAaTb W MCIOMb30BaTh  TpeUMYyIleCTBAa  KOMaHAHOM U
WHAWBUya/lbHOM paboThl MpU pellleHud KOHKPETHOW (U3NUeCKOmn
npobieMbr;

NIPUHAMATh 11eJTH COBMECTHOMW [lesATeTbHOCTH, OPraHU30BbIBaTh [1eHCTBUS
Mo eé [OCTWKEHHUIO: pacrpefiesiiTb PO, 00CyKJaTh TMpOLlecChl U
pe3ynbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJILKUX JTHO/Iei;
BBITIO/THSTH CBOIO YacTb pabOThI, JOCTUTasi KaueCTBEHHOTO pe3y/bTaTa Io
CBOEMY HarpaB/ieHUI0 W KOODJAWHUPYS CBOU J[AEeUCTBUS C JIPYTUMH
yjleHaMH KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOETO BK/aja B OOIIMM MPOAYKT IO KPUTEPUsIM,
CaMOCTOSITe/IbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZeNCTBUSI.

PEI‘yJ'lHTI/IBHble YHHUBepPCA/IbHbIE y‘-IEﬁHbIe /I[El‘/’lCTBl/lﬂ

Camoopranusanus:

BBISIB/IATH TIPO0JIEMBI B KU3HEHHBIX U YUeOHBIX CUTYalUsiX, TPeOYIoIMX
JJ1s pelleHys (pM3UUecKrUx 3HaHUM;

OPUEHTUPOBATbCSI B  PA3/IMUHBIX [OAXOJax [MPHUHATUS  pelleHui
(vHAMBUAYaATbHOE, TIDUHSTHE peIleHus B TpyIle, MPUHATHE peLleHd!
TPYIIION);

CaMOCTOSITE/IbHO COCTaB/ISITh alTOPUTM pellieHus1 (PU3MUeCcKoH 3a/jaul Win
TlaHa WCC/Ie[OBaHUSI C YYETOM MMEOIIMXCS PeCcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMeHTUPOBATh Ipe/ijlaraeMble BapHUaHThl PelleHul;
ZiesiaTh BBIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellieHHe.

CaMOKOHTPOJIb, 3M0uI/IOHaJIbeIﬁ HHTE/I/IEKT.

[laBaTh a/leKBaTHYIO OLIeHKY CMTYyally U NpejJiaraTh [J1aH eé U3MeHeHNs;
OOBSICHATL ~ TPUYMHBI  JOCTM)KeHUS]  (HeJOCTW)KeHWs)  pe3y/bTaToB
nesiTe/TbHOCTH, aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B J€STEJbHOCTb (B TOM YKCJIe B XOJ, BBIOJIHEHHUS
(Y3UUeCKOro WCCAeOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITE/ILCTB, W3MEHUBIIMXCSl CUTyalldd, YCTaHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYZHOCTeW;

OLIeHMBaTb COOTBETCTBUE pe3yJ/ibTaTa LieJIh U yCIIOBUSM;

CTaBUTh cebs Ha MeCTO APYroro uesioBeKa B XOfie CIOpa WX AWCKYCCUH
Ha Hay4YHYIO TeMy, [IOHMMAaTh MOTHBbI, HAMEPEHUs U JIOTUKY [IPyroro;
MpY3HaBaTh CBOE MPaBO Ha OLIMOKY IMpU pellieHuH pU3NUeCcKUX 3aau Win
B YTBEP)KJEHUSAX Ha HAyUHbIE TeMbl ¥ TaKOe JKe IPaBo Jpyroro.



INPEAMETHBIE PE3YJ/IBTATBI

K koH11y oOyueHusi B 7 K/1acce rnpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JO/DKHBI OTPa)kaTh CPOPMUPOBAHHOCTh Y 00YUaroIIUXCsl yMeHHH:

WCIO/Ib30BaTh  MOHATUS:  (U3NUECKWe W XUMHUUeCKue  SIBJeHwus,
HabJ/iro/ileHre, SKCIepUMeHT, MOJeJb, TUIoTe3a, eAVHULIbI (PU3MUeCcKux
BeJIMUMH, aTOM, MOJIeKyJa, arperaTHble COCTOSIHUS BelllecTBa (TBEp7oe,
JKUZIKoe, ra3000pa3Hoe), MeXaHWuecKoe [BIbKeHUWe (paBHOMEpHOe,
HepaBHOMepHOe, TpSMOJIMHEMHOe), TpaeKTOpUs, paBHOZENCTBYHOIast
cuna,  pAedopmaiusa  (ympyras, rjacTAYeckasi),  HEeBeCOMOCTh,
COOOIIIAIOIIMECS] COCY/IBI;

pa3nuyath siBiaeHus (aAuddysusi, TeraoBoe ABWKeHHEe YacTUI] BelllecTBa,
paBHOMEpDHOe  /IBIDKeHWe, HepaBHOMepHOe  /IBI)KeHWe, UWHepIus,
B3aUMO/IE/ICTBUE TeJl, paBHOBeCUe TBEDJBIX TeJ C 3aKPeIJIEHHOW OChIO
BpallleHusi, Tmepejaya [aBjeHUs] TBEPAbIMU TeaMH, >KUJKOCTSIMU U
rasamuy, arMocepHoe [aBjeHWe, T[UIaBaHWe TeJ, T[peBpallleHus
MexXaHWYeCKOW 3Hepruy) o OIMCAaHHI0 MX XapaKTepHbIX CBOMCTB U Ha
OCHOBe OITbITOB, /IEMOHCTPUPYIOIIUX JaHHOe (r3nUecKoe sIBJIeHUE;
pacrio3HaBaTh TIPOsIBJIeHWEe W3Y4YeHHbIX (U3UUEeCKUX SIBJIEHUHW B
OKpy)KarollleM Mupe, B TOM uucje (uU3Myeckre sIBJIeHUsS B MPUPOJeE:
TIpUMepbl JIBMXKEHUS] C pa3/IMUYHbIMU CKODOCTSIMH B >KMBOW U HEXUBOU
TpUpoie, AeUCTBUEe CUbl TPeHUs B TIPUPOZIe M TeXHWKe, BJIUsSHUE
aTMoc(hepHOro JlaB/ieHus] Ha >KUBOW OpraHW3M, TylaBaHue PbIO, pbluarv B
Tejie Ye/IOBeKa, MPHU 3TOM TepeBOAUTh MTPAKTUUECKYIO 3a7jauy B yueOHYIO,
BbIJIe/ISITh CyIl[eCTBeHHbIe CBOMCTBA (MpHU3HaKK) hH3UUYeCKUX sBIeHUMH;
OTMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (Pu3nuecKue sIBJIEHUS], UCTIOJIb3Ys
bu3nueckre BeMMUMHBI (Macca, 00BEM, TUIOTHOCTH BeII[eCTBA, BpeMs,
MyThb, CKOPOCTb, CPeAHsIS CKOPOCTb, CH/ia YNPYTrOCTH, CHJIa TSHKeCTH, BeC
Tena, CWia TpeHusi, JaBjeHue (TBEPAOro Tesja, >KUAKOCTH, Tra3a),
BBITA/IKMBAOIIasl CHjla, MeXaHWuecKasi paboTa, MOIIHOCTb, TIJIEYO CHJIB,
MOMEHT CHU/bl, K03(hdUIIMEHT TO0/e3HOr0 JelCTBUS MeXaHW3MOB,
KUHeTUuUeCcKasi U TIOTeHIMa/ibHasi SHeprusi), Mpy OINUCAHUU TIPaBUIBHO
TPaKTOBaTh  (DM3UUECKUM  CMBICJ  MCIOJIb3yeMbIX  BEeJUUWH, UX
o003HaueHUsT W eJWHMIIBI (U3NUeCKUX BeNUWH, HAaXOAuTh (HOPMYIIb,
CBsI3BIBAOIIME JaHHYIO (PU3NUECKYI0 BeTMUMHY C JAPYTMMU BeTMUYUHAMU,
CTPOUTH rpaPUKy U3yUeHHbIX 3aBUCUMOCTeN (hH3UUYeCKUX BeJIMUWH;
XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKrde SIBJIEHUSI U TIPOLIeCChl,
WCIIO/Ib3yS TIpaBUIa CJIOJKEHUsT CUI (BAOJIb OJHOW MpsiMOM), 3aKoH ['yka,
3akoH [lackassi, 3aKoH ApxuMe/ia, TIPAaBWJIO paBHOBecHsl pbiuara (6/10Ka),



«30/7I0TO€ TIPDABW/IO» MEXaHWKM, 3aKOH COXpaHeHWs MeXaHUUeCKOMn
SHePruM, MpU S5TOM JiaBaThb CJOBECHYH (OPMYJMPOBKY 3akKOHa U
3aMyCchIBaTh €r0 MaTeMaTU4yeCcKoe BbIpaKeHUe;

00BSICHATH (hH3UUeCKre SIBIeHHs], TPOLIeCChl ¥ CBOMCTBA Tesl, B TOM UMC/ie
M B KOHTEKCTe CUTyal[uld MPaKTUKOOPUEHTHMPOBAHHOIO XapakTepa:
BBISIB/IAT TIPUUMHHO-C/Ie[ICTBEHHbIE CBSI3U, CTPOUTH OOBsiCHeHue u3 1-2
JIOTMYECKUX 111aroB C OMOpPOi Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUYECKUX
sIBJIeHWH, (hr31MUeCcKUX 3aKOHa WX 3aKOHOMEpPHOCTH;

peliatb pacuéTHble 337auyd B 1-2 JeMCTBUS, WCMO/b3ySl 3aKOHBI M
dbopMy/ibl, CBsI3bIBalOLME (PU3HMUYECKHe BeIUYMHBI: Ha OCHOBE aHasm3a
YCJIOBUSI 33/lauy 3alMChIBaTh KPaTKOe yCJIOBUe, TIOJCTaB/IsITh (prU3nyecKue
Be/IMUMHbBI B ()OpPMyJ/ibl UM TIPOBOAUTH PacyéThbl, HAXOAWUTb CIIPABOYHbIE
JaHHble, HeoOXOoAUMbIe i pellieHHs 3a/lay, Ol[eHUBaTh PeaTuCTUUYHOCTD
MoTyueHHOW (pr3ruecKom Be/IMUKHbI;

pacrio3HaBaTth TIpo06eMbl, KOTOpble MOJKHO PpEIIUTb TIpU TIOMOILH
($uU3nUeCKrX MEeTOZIOB, B OMMCAHUU UCC/Ie/I0BaHus BbI/Ie/ISITh IPOBepsieMoe
npejro/io)keHde  (TUMoTe3y),  pa3idyaTb W UHTEpPNpeTHpOBaTh
TOJyUeHHBbIM pe3y/bTaT, HaxOJuTh OLIMOKKW B XOZe OIbITa, [JenaThb
BBIBO/IbI T10 €ro pe3y/ibTaTaMm;

MPOBOJUTh ONBITBI TI0 HaOmMoeHnI0 (U3NYeCKUX sBJIEHUA WU
bu3nuecKux CBOWCTB TeJ: dbopMynpoBaTh ripoBepsieMble
TIpe/ITI0JI0’KeHHs1, COOMPATh YCTAaHOBKY M3 TIPe/I/I0)KeHHOT0 060py/j0BaHuUs,
3aMUChIBaTh X0/, OMbITa U (POPMYJIUPOBATh BBIBO/IbI;

BBLITIOJIHATh TpsIMble K3MEPeHUs] DPACCTOsIHWS, BpPEeMeHM, MacChl TeJa,
00béMa, CWIbl W TeMIlepaTypbl C MCIOJb30BaHUEM AaHAJIOTOBBIX M
MGPOBBIX TPUOOPOB, 3aMuChiBaTh TIOKa3aHHs TPUOOPOB C yUETOM
3a/laHHOM aOCOJTFOTHOM TMOTPEITHOCTH U3MepeHUi;

MPOBO/JIUThH UCC/IeJOBaHUE 3aBUCUMOCTH OFHOW (pM3UUeCKOW BeJTUUMUHBI OT
ApYyroii C WCIO/Mb30BaHUEM TPSIMbIX M3MepeHuM (3aBUCMMOCTU TyTU
PaBHOMEPHO [IBW)KYIL[ETOCS Tejla OT BPEMEHW [IBW)KEHHUSI Tesa, CUJIbI
TPEHUs CKOJILKEHUS OT Beca TeJia, KauecTBa 00paboTKM MOBEPXHOCTeN Test
Y He3aBUCHMMOCTH CHUJIbl TPEHUS OT TIJIOLaZu COTIPUKOCHOBEHUS TeJl, CUJIbI
yIPYroCTH OT YAJUHEHUs! TMPY)KWHBI, BbITAJKMBAIOIIe CUIbl OT 00bEéMa
MOTPY>KEHHOM YacTH Tejla U OT TVIOTHOCTH >KUJKOCTU, eé He3aBUCUMOCTU
OT TUIOTHOCTH TeJja, OT ITyOWHBI, HA KOTOPYIO MOTPYKEHO TeJio, YCIOBUM
TIaBaHUsSI TeJl, YCIOBUM paBHOBeCHsl pbluara v OJIOKOB), yuyaCTBOBaTh B
TUIaHUPOBaHUM yueOHOTO WCCIe[oBaHUsl, COOMpaTb yCTAHOBKY U
BBITIO/IHATE M3MepeHusi, Crefysl TpeJo)KeHHOMY IlIaHy, (UKCHPOBAThb
pe3y/ibTaThbl TOJyYeHHOM 3aBUCHMOCTU (PU3NUYECKUX BEeJUUMH B BUJE



TIpe//IoKeHHBIX Tabmuil ¥ TpadUKOB, Ze/aTh BBIBOJBI T10 pe3ysabTaTaM
MCCJIe/IOBaHMSI;

TIPOBO/IUTL KOCBEHHBbIe W3MepeHUs (U3NMUeCKNX BeMUUYWH (TIJIOTHOCTD
BellleCTBa JKUAKOCTH W TBEDPJOr0 Tena, CUa TPEHUs] CKOJIbKeHUs,
JaBlieHWe  BO3/yXa, BbITaJKMBalollasi Cula, [JeNCTByoIlas Ha
TOTPYKEHHOE B J>KUAKOCTb Tejo, KO3((UIMEeHT Iose3HOro AelCTBUS
MIPOCTBIX MEXaHWU3MOB), CJieflysl TIpe[/IOKeHHOW WHCTPYKIUH: TIpU
BBITIOJTHEHUU HW3MepeHui coOupaTh SKCIepUMeHTa/lbHYH0 YCTAHOBKY U
BBIUMC/ISITH 3HaUeHHe MCKOMOW BeJTMUMHbI;

cobJtro1aTh TIpaBr/ia TEXHUKK 0€3011acHOCTH TIpU paboTe ¢ 1abopaToOpHBIM
o0bopy/10BaHHEM;

yKa3bIBaTb TPUHIUIIBI JIEMCTBUS MPUOOPOB M TeXHUUYECKUX YCTPOUCTB:
BeChbl, TePMOMeETp, AWHAMOMeTp, coobilaroluecss cocyabl, Gapometp,
phblyar, TO/IBM)KHBIN ¥ HEIMOABW>KHBIN 010K, HaK/IOHHAS! TIJIOCKOCTH;
XapaKTepU30BaThb TIPUHIMMBI  JIeWCTBUS UW3yUYEeHHBIX TPUOOPOB U
TeXHUUECKUX YCTPOWCTB C OIOpPOH Ha WX OMucaHus (B TOM UHCIIE:
TIO/IIIIUITHUKY, YCTPOMCTBO  BOZOTIPOBOZIA, THUPAB/IAYECKHI  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIITHEBOM HAcOC, apeoMeTp), UCTIOb3ys 3HAHUS
0 CBOMCTBax (U3NUeCKUX siB/IeHUN U HeoOXoAumbie (r3nuecKre 3aKOHbI
W 3aKOHOMEPHOCTH;

NIPUBOJUTE  TPUMeEpPbl  (HaXoAuTh  WHGOpPMAIMIO O  IIpUMepax)
MIPAKTUUeCKOTO HCII0/Ib30BaHMsl (PU3MUeCKUX 3HaHWW B IOBCeHEBHOMU
JKU3HM 711 o0ecrieueHns: 0e30MacHOCTH TpU obpaltieHHuH ¢ mpubopaMu 1
TeXHUUECKMMH YCTPOMCTBaMU, COXPAHEHHWs 3[0pOBbsS U COOIOAEeHUs
HOPM 3KOJIOTHUUYeCKOT0 TIOBeZIeHHsI B OKpY Kalollleil cpefie;

OCYyIIeCTB/ISAITb OTOOp HCTOUHWKOB uWHGMoOpMaiiu B VIHTepHeTe B
COOTBETCTBUHM C 3aZJaHHBIM TTIOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEFOIINXCS
3HaHWW U TIyTEM CpaBHEHHs Ppa3/IMUHbIX HWCTOYHUKOB BBIIE/ATD
WHbOpMAI[MI0, KOTopas SIB/SeTCS TPOTHMBOPEUMBOM WM MOXKET OBIThb
He/JJ0CTOBEPHOM;

HCTI0JTb30BaTh TIPH BBIMTOTHEHWH YUeOHBIX 3a/[aHHi HayUHO-TIOMYJ/IIPHYIO
MUTepaTypy  (U3NYeCKOro COZiep)KaHWsi, CIpaBOYHble MaTepHasbl,
pecypchl cetd VIHTepHeT, B/aZieTh NMprUéMaMi KOHCTIEKTUPOBAHHUS TEKCTa,
ripeoOpa3oBaHys MHGOPMALUY U3 OJJHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO;
COo3/1aBaTh COOCTBEHHBIE KpAaTKHe IMMChbMEHHbIE W YCTHbIE COOOIeHUS Ha
OCHOBe 2—3 MCTOYHHWKOB WHGOpMaIuu (Hr3MUeCcKoro Cofiep>KaHus, B TOM
yuciae myO/JMYHO fenaTh KpaTKye COOOLeHUs] O pe3yJbTaTax MPOeKTOB
WA yueOHbIX WCCAelOBaHWM, TIPU 3TOM TPaMOTHO WCII0/Ib30BaTh



M3yYeHHbI TIOHATUMHBIM anmapaT Kypca (U3MKH, COINPOBOXK/ATh
BBICTYTIJIEHHE TIpe3eHTallew;

MpY  BBITIOJIHEHUU Y4ueOHBIX TPOEKTOB U MCC/IeIOBaHUM DacIipeesisiTh
00s513aHHOCTM B TpyMie B COOTBETCTBHMU C IOCTaB/EHHBIMU 3a/layaMuy,
C/IefUTb 3a BBINIOJHEHWEeM I[l/laHa [elCTBUW, aZileKBaTHO OLeHUBaThb
COOCTBeHHBI  BKJIaZi B  [JIeATeNbHOCTb  TPYMIbI,  BbICTPAUBaTh
KOMMYHHKaTUBHOE B3aWMO/|eMCTBHE, YUNThIBAs MHEHHE OKPY KatoIUX.

K koH11ly o0yueHusi B 8 Kj1acce mipejMeTHbIe pe3y/bTaThl Ha 6@30BOM YPOBHe
JO0JDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTH Y 00YUarOLUXCSl YMEHUI:

VCII0/Ib30BaTh TOHATUS: Macca U pa3Mepbl MOJIEKYJI, TEIVIOBOE /IBMXKEHUE
aTOMOB ¥ MOJIEKY/JI, arperaTHble COCTOSTHUS BeIl|eCTBa, KPUCTAa/InUuecKre 1
amop(Hble Tesa, HACHIIEHHbIA U HeHAChIeHHbIM Map, BJAXXHOCTb
BO3/lyXa, Temreparypa, BHYTPEHHSIsl SHEPrus, TeIUIOBOM [IBUraTe/b,
3/IeMeHTapHBIN 3/IeKTPUUYECKUN 3apsi]], 3JIeKTpUUYecKoe moJie, MPOBOAHUKU
Y JU3NIeKTPUKU, IOCTOSIHHBIN 3/IEKTPUYECKUU TOK, MarHUTHOE T0JIE;
pas/ivuaTh siBJieHUs1 (TerVIOBOe pacilMpeHue U C)KaTue, Tervionepezaada,
TeIJIOBOe paBHOBeCHe, CMauyvBaHWe, KalW/UIsIpHbIe SIBJI€HUS, MCIapeHue,
KOHJleHcal[usl, T/laBjieHre, KpUCTa/iu3auus (OTBepJeBaHUe), KUIeHUe,
Tervionepezaya (TeryIonpoBOJHOCTb, KOHBEKLIHS, U3JlydyeHue),
3JIeKTpU3alusl Tesl, B3aUMOJeHNCTBUe 3apsifioB, NEUCTBUS 3/I€KTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHWe, B3auUMOJIEMCTBUE MAarHWUTOB, [IeUCTBUE
MarHuTHOTO TOJIs1 Ha TIPOBOJHUK C TOKOM, 3/IeKTPOMarHuTHasi UHIYKLIVS)
M0 OMNUCAHUID HWX XapaKTepHbIX CBOMCTB U Ha OCHOBe OIbITOB,
JeMOHCTPUPYIOLIUX JaHHOe (hM3UuecKoe sIBJIeHUE;

pacro3HaBaTb TIPOSIBJIeHWE W3yYeHHbIX (DU3NUECKUX SBJAEHUHA B
OKpY>Karoll[eM Mupe, B TOM uucie (U3UUYeCKue SIBJIeHUsI B TPUPOJE:
MOBEDXHOCTHOE HaTsDKEeHWe U KalW/UIIpHble SIBJIeHWsT B TIPUPOJE,
KpUCTa/UlTbl B Tipupofe, u3iydyeHue Co/HIja, 3amep3aHue BOJI0EMOB,
MOpCKue 6pu3bl, 00pa3oBaHHe pOChl, TYMaHa, WHesl, CHera, 3/IeKTprUUeCcKue
siB/IeHUs1 B aTMocdepe, 3/eKTPUUeCTBO KMBBIX OPraHM3MOB, MarHUTHOE
nose 3em/H, JApel(d MOJOCOB, POJb MAarHUTHOTO MOJIS [/l )KW3HU Ha
3emiie, MOJISIPHOE CUSTHYWE, TIPU 3TOM TepeBOAUThL MPaKTUUECKYI0 33/lauy B
yueOHYI0, BbIZIEJIATh CYI[eCTBEHHbIe CBOWCTBA (MpU3HAKW) (DU3AUECKUX
SIBJICHUM;

OMMChIBaTh U3yUYeHHbIe CBOMCTBA Tesl U (PU3NUeCKUe SIBJIeHUs, UCI0/Ib3Ysl
bu3uueckue BeJMUUHbI (TeMIiepaTypa, BHYTPEeHHSIsl SHeprusi, KOJUYeCTBO
TeIUVIOThI, yJe/ibHasi TeIUIOEMKOCTh BellleCTBa, yJelbHas TerioTa
TJIaB/IeHUs, yjenbHas TeIryioTa Iapoobpa3oBaHus, yjenabHas TeryioTa
CropaHusi TOIUIMBa, KO3((UIMEHT T[0JIe3HOTO JeNCTBUSI TeI/IOBOM



MalllMHbl, OTHOCHUTE/IbHAs BJIAKHOCTb BO3ZyXa, 3JIEKTPUUECKUM 3apsif,
Cua TOKa, 3/IeKTPUYEeCKOe HarlpssKeHue, COIPOTHBI/IEHHE IIPOBOJHUKA,
ylenbHOe  COMpOTHBJIEHHWEe  BellecTBa, paboTa ¥  MOIIHOCTb
3/IEKTPUUECKOrO0  TOKA), TMpHA ONWCAHMWM T[PaBWIbHO TPaKTOBAaTh
bu3nueckruii CMBIC/T KCI0J/Ib3yeMbIX BeJMUMH, 0003HaueHUs U eUHULIbI
¢u3nUeCKMX BeJIWYMH, HAaXOAUThb (HOPMYJbl, CBSI3bIBAIOLME J[IAHHYIO
bu3uUeckyl0 BeJIMUMHY C JPYTMMU BeJIMUMHAMH, CTPOUTb Tpa(uKu
M3yUeHHbIX 3aBUCUMOCTeN (pH3UUeCKHUX BeJINUKH;

XapaKTepu30BaTb CBOWCTBA Tes, (U3MYeCKHe SIBJAEHUSI U TIPOLIeCCHI,
VICTI0J/Ib3ysl OCHOBHbIE TOJIO)KEHUS] MOJIEKY/ISIPHO-KUHETUUECKOW TeOpUH
CTPOEeHMsI BellleCTBa, MPUHLMIT CYINepro3uLuK MoJield (Ha KaueCTBeHHOM
YPOBHe), 3aKOH COXpaHeHMs 3apsza, 3akoH OMa /11 yuacTKa L|elu, 3aKOH
Ixoyns—JleHila, 3akKOH COXpaHEHUSI DSHEpPruyd, TIIpM STOM [laBaThb
CJIOBeCHYIO0 (DODMYJIMDOBKY 3aKOHa M 3alvChiBaTh €ro MaTeMaThUuecKoe
BBID&)KEHUE;

00BSICHATL (hU3MUeCKHe TIPOLlecChl W CBOWCTBA Tes, B TOM UHC/Ie U B
KOHTEKCTe CUTyald MPaKTUKOOPUEHTUPOBAaHHOI'O XapaKTepa: BBISB/ISATh
TIPUUMHHOC/IeICTBEHHbIE CBSI3H, CTPOUThH 00BsICHEHHWe U3 1—2 JIOTUUecKux
IIIarOB C OIOpoW Ha 1-2 HW3yueHHBIX CBOMCTBA (hHM3UUECKUX SIBJIEHUM,
(r3UUeCKMX 3aKOHOB WA 3aKOHOMEPHOCTEM;

peliaTb pacuéTHele 3a/aud B 2—-3 [€UCTBUS, WCIO/b3yS 3aKOHbI M
dbopmyibl, CBs3bIBalOIME (PU3MUYECKHWe BeIUYUHbI: Ha OCHOBE aHasu3a
yC/IOBUS 3a/laud 3aluchiBaTh KpaTKOe YC/IOBUe, BBISIB/ISTh HeJ0CTaTOK
NAHHBIX [/ pellleHus 3afiaud, BBIOMpATh 3aKOHbI W (OPMYJIBI,
HeoOXo[uMble /71 €€ pellleHusi, TMPOBOJAWUTL pacuéTbl W CPABHUBATh
MOJIyYeHHOe 3HaueHre (PU3NYeCKOM BeJIMUMHBI C U3BECTHBIMU JJaHHBIMUY;
pacro3HaBaTh TMpPoOOeMbl, KOTOPble MOKHO peIIUTb IIPHU TOMOIIU
bur3nUecKuX MeTOJOB, HWCIIO/b3ysl OMUCAHWe WCC/Ie[OBaHUsl, BBIE/SATh
MpoBepsieMOe  TIPeAIOo/IOKeHre, OLleHWBaThb MPaBWIBHOCTb TMOPsJKa
MPOBe/IeHNs UCC/IeJOBaHus, JeJ1aTh BbIBO/bI;

MIPOBO/IUTb  OMBITBI 10 HaO/IOZeHNI0  (PU3HUEeCKUX SBJGHWA WA
bur3nUecKuX CBOUCTB Tesl (KanwIsipHbIe SIBJIeHUs], 3aBUCUMOCTD /laBJ/IeHUs
BO3/lyXa OT ero 00béma, TeMriepaTyphbl, CKOPOCTH TpoLiecca OCThIBAHUS U
HarpeBaHWsl TPU M3/AyUYeHWH OT LBeTa M3/ayvarolled (MOrJoLaroien)
MOBEPXHOCTH, CKOPOCTb MCIapeHUsi BOJAbI OT TeMIlepaTypbl KUJKOCTU U
/IO  eé TIOBePXHOCTH, 3JIEKTpU3alusl Tel U B3auMOJeHCTBUe
3JIEKTPUUECKUX  3aps/ioB, B3aUMOJEWCTBUe IIOCTOSIHHbIX MAarHuTOB,
BU3ya/M3allusi MarHUTHBIX TI0Jiell TIOCTOSIHHBbIX MAarHUTOB, [eHCTBUS
MarHMTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 371€KTPOMArHMTa,



CBOMCTBA 5JIEKTPOJBUraTesisi TOCTOSIHHOTO TOKa): (pOPMYJIMPOBAaTh
TIpOBepsieMble TIPeATION0KeHHs], COOMpaTh YCTAHOBKY W3 TIPeJJI0KeHHOTO
000py/10BaHUs, OMUCBIBATh X0/ OIbITa ¥ (HOPMY/TMPOBATh BHIBO/IbI;
BBITIOJIHATL ~ TpPsIMble  K3MepeHusi  TemIiepaTypbl, = OTHOCUTETbHOU
BA@KHOCTU BO3[lyXa, CWIbl TOKA, HAlpSUKeHHsT C HCI0/Ib30BaHUEM
aHAJIOTOBLIX TIPUOOPOB U JATUMKOB (DM3MUECKUX BEJWYWH, CPAaBHUBATh
pe3y/ibTaThl K3MEePEHUM C YUETOM 3a/JaHHOM aOCO/TFOTHOM TTOTPEIIHOCTH;
MIPOBO/IUTH UCCJIe/IOBaHUE 3aBUCUMOCTHU OAHOM (DU3NUeCKOUW BeJIMUKHBI OT
JPYyrol C WCIIO/b30BaHWEM TIPSIMbIX  H3MepeHul (3aBUCMMOCTb
COTIPOTHBJIEHUS] TIPOBOJHMKA OT €ro [JIMHbI, TIIOL[af TIOTIepeYHOro
CeuyeHUs U y/ieJIbHOTO COTIPOTUBJIEHUS BelljeCTBa MPOBO/IHUKA, CU/Ibl TOKA,
WAylllero uepe3 TMPOBOAHUK, OT HalpsODKeHWsi Ha TPOBO/IHUKE,
WCC/IejOBaHWe TI0C/Ie/JOBaTe/IbHOTO UM TlapasuieJIbHOTO  COeAMHEeHUi
TIPOBOIHUKOB): TIJIAHMPOBATh MCC/e[JOBaHUe, COOMpATh YCTAHOBKY U
BBLITIOJIHATh W3MepeHus, Crefysl TpejJIo)KeHHOMY Il1aHy, (DUKCUPOBATh
pe3y/ibTaThl TMOMYYEHHOW 3aBUCHMOCTA B BHje Tabmuil ¥ Tpadukos,
JienaTh BBIBO/IbI 110 pe3y/bTaTaM UCC/Ie/JOBaHus;

TIPOBO/IUTb KOCBEHHble H3MepeHUs (PU3MUecKuxX BenuuuH (yZe/bHasi
TeTJIOEMKOCTh ~ Bell[eCTBa, COTPOTHB/IeHWe TIPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUUECKOT0 TOKAa): IJIAHUPOBaTh H3MepeHHs, CoOHpaThb
9KCIIepUMeHTaNlbHYI0 YCTaHOBKY, C/iefys Tpe/jioXKeHHOW WHCTPYKIUH, U
BBIUMC/ISITh 3HAUeHHe Be/TMUKHbI;

cobJTro1aTh TIpaBr/ia TEXHUKH 0€3011aCHOCTH TIpU paboTe C 1abopaTOpHBIM
obopyoBaHHeEM;

XapaKTepu30BaThb TMPUHIMMBI  JIeWCTBUS W3yUYEeHHBIX TNPUOOPOB U
TeXHUUYEeCKHUX YCTPONCTB C OMOpPOM Ha HX OMNUCaHus (B TOM YHCIIe:
CHCTeMa OTOIUIeHUsI [JOMOB, TMTPOMETp, TapoBasi TypOWHa, amriepMeTp,
BOJIbTMETDP, CUETUMK 3eKTPUUECKOW JHEpPruH, 3JIeKTPOOCBETUTE/bHbIE
npubOpBI, HarpeBaTebHBIE 3IEKTPONPHOOPHI (TIPUMEpHI), 3/IEKTPUUeCKHe
Tpe/IoXpaHUTe !, 37IeKTPOMAarHuT, 3/IeKTPO/IBUTaTe b [TOCTOSTHHOTO TOKa),
WCTIOJTb3YSl 3HAHUS O CBOMCTBAx (M3WUECKUX SIBJIEHWH U HeobXouMble
¢du3nueckre 3aKOHOMEepPHOCTH;

pacrio3HaBaTh TIPOCTble TeXHUUeCKUe YCTPOWMCTBAa U HW3MepUTeJIbHbIe
npubOpbl 10 CXeMaM ¢ CXeMaTUYHbIM pHUCYHKaM  (>KMIKOCTHBIN
TePMOMETp, TepPMOC, TICUXPOMETp, TMTPOMETp, [BUrareb BHYTPEHHEro
CropaHusi, 3/71eKTPOCKOIl, peoCcTaT), COCTaBJ/SATb CXeMbl 3/IeKTPUUYECKUX
1ereli C MocsjeAoBaTe/IbHbIM U Mapajiie/ibHbIM COeIMHEHUEM 371eMEHTOB,
pa3nuuasi yC/IoBHbIe 0003HaUeHHsT 37IEeMEHTOB 2/IEKTPUUECKUX TieTleif;



NpUBOJUTL  TpUMepPbl  (HaXoAUTb  WHGOpMaLKMI0O O  IIpUMepax)
MPAKTUUeCKOTO HCII0/Ib30BaHUsI (PU3MUECKUX 3HaHWK B TOBCEJHEBHOU
JKU3HU [i71s1 obecrieyeHrsi 6e30MacHOCTH MpU obpallleHuu ¢ ripubopamul u
TeXHUUECKMMH YCTPOMCTBaMU, COXPAHEHHWs 3[I0pOBbs U COO/IOAEHUs
HOPM 3KOJIOTUUYECKOT0 TTOBeJIeHUsI B OKPY KaloILlel cpeie;

OCYILeCTBJISITb TIOUCK HWH(POpMaLuM  (PU3NYECKOTO COJep)KaHusi B
VHTepHeTe, Ha OCHOBE HMEIOLUMXCS 3HAaHWKW U TIYTéM CpaBHEHUs
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB  BbIJENATh  WH(POpPMALMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUUBOM WU MOXKeT ObITh HeI0CTOBEPHOM;
WCTI0JTb30BaTh TIPU BBIMOJHEHWH Y4eOHBIX 3a/laHuil HayuHO-TIOMYJ/ISIPHYIO
UTepaTypy (U3MYeCcKoro COZepkKaHWs, CIpaBOUHble MaTepuasbl,
pecypchbl ceTu VIHTepHeT, BjafieTb NMpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
nipeobpa3oBaHusl HHGOPMALIMY U3 OJTHOW 3HAKOBOW CHUCTEMBI B AAPYTYIO;
co3/laBaTb COOCTBEHHbIe TMHUCbMEHHbIe W KpaTKHe YCTHble COOOIIeHus,
000011ass uHGOpPMAIMI0 W3 HECKOJBKUX WCTOUHUKOB (DHU3UUYECKOTO
CcofiepKaHWsl, B TOM UHC/Ae TyOJWYHO TIPe/ICTaB/ATh pe3yJbTaThl
MPOEKTHOUW WM WCC/e/0BaTe/IbCKOW /leATe/TbHOCTH, TP 3TOM I'PaMOTHO
WCIIO/Tb30BaTh U3YyUeHHBbIM TIOHATUMHBIM  amnrmapar Kypca (HU3MKY,
COMPOBOXX/IATh BBICTYTIJIEHUE Mpe3eHTaluel;

MpY  BBITIOJIHEHUM yueOHBbIX TIPOEKTOB U MCC/AeOBaHUM (hr3MUecKux
TIPOLIECCOB  pacripefie/iiTb 00s3aHHOCTH B TPYINle B COOTBETCTBUM C
MOCTaB/eHHbIMU 3a/lauaMu, CeIUTh 3a BbIMOJHEHWEM TjlaHa JelCTBUM U
KOpDpPEKTHPOBAaTh €ro, a/lekBaTHO OILleHWBaTb COOCTBEHHBIM BK/a[ B
JesiTeTbHOCTh TPYMIIbl, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aMO/eliCTBYe,
TIPOSIBJIsisS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHI1y 00yueHusi B 9 K/1acce npeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JIO/DKHBI OTPa)kaTh CPOPMUPOBAHHOCTh Y 00yUaroIIMXCsl yMeHH:

WCIO/Ib30BaTh TOHSITHS: CUCTeMa OTCUéTa, MarepuasjbHasi TOUKa,
TPAeKTOpUsi, OTHOCUTE/IbHOCTb MeXaHHWYeCKOro JABW)XeHus, JedhopmMaiys
(ynpyrasi, mjacTuueckasi), TpeHHe, LeHTPOCTpeMHTebHOe YCKOpeHUe,
HEBECOMOCThb U TIepPerpy3Ku, LIeHTP TsDKecTH, abCOJIFOTHO TBEpZOe TeJio,
L[eHTP TSDKeCTU TBEPOTo Teja, paBHOBecHe, MeXxaHWUeckue KojiebaHus U
BO/HBI, 3BYK, WH(Pa3BYyK U Y/AbTPA3BYK, 3/€KTPOMAarHUTHbIE BOJIHBI,
IIKa/ia 37IeKTPOMarHUTHBIX BOJTH, CBeT, O/TM30PYKOCTh U [JaTbHO30PKOCTD,
CTEeKTPbI WCITyCKaHWs U TIOTJIoleHus], anb(a, OeTa- U ramMMa-u3nydeHus,
W30TOIIbI, si/lepHast SHePreTHKa;

pa3nuuaTh SB/eHUsI (PaBHOMEpDHOE W HepaBHOMEpDHOE IMpsIMOJIMHEeHHOe
[BIDKeHUe, PaBHOYCKODeHHOe TIpsIMOJIMHelHOe [BWKeHue, CBOOOJHOe
nafieHyde Tesl, paBHOMepPHOe /IBHKeHHe M0 OKPY>XHOCTH, B3aUMO/IeliCTBHe



Tes, peakTHBHOe ABW)KeHUe, KojebarenbHOoe ABMXKeHUe (3aTyxarolye U
BBIHY KZIeHHbIe KoJie0aHMsI), pPe30HaHC, BOJIHOBOe ABI)KeHUe, OTpakeHUe
3ByKa, MNPSIMOJIMHEMHOE pacClpOCTpaHeHHe, OTPaKeHWe W MpesioM/IeHue
CBeTa, MO0JIHOe BHyTPeHHee OTpa)keHHe CBeTa, pa3/ioxkeHre 6eioro cBeTa B
CIEeKTP U CJI0)KeHWe CHeKTpaJbHbIX LIBETOB, JUCIEPCUS CBeTa,
eCTeCTBeHHasi paJJu0aKTUBHOCTb, BO3HUKHOBEHHE JIMHEUUATOro CreKTpa
M3/Ty4deHuUs ) 0 ONMCaHWI0 UX XapaKTepPHbIX CBOMCTB U Ha OCHOBE OIIbITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PM3UUeCKOe SIBJIEHUE;

pacro3HaBaTh TIPOsIBJIeHWE W3Y4YeHHbIX (DU3UUeCKUX SIBJIEHUW B
OKpy)KarolleM Mupe (B TOM u4uc/ie (Qu3huecKue SBJeHUS B MPUPOJE:
TIPUIKBBI U OTJIMBSI, ABMKeHUe TiyiaHeT COo/THeYHOM CUCTeMbl, peaKTUBHOe
NBIDKEHHE JKUMBBIX OpraHM3MOB, BOCIIpUSATHE 3BYKOB >KWBOTHBIMU,
3eMJIeTpsiCeHHe, CelMCMUYecKde BOJHBIL, I[yHamMH, 3X0, LiBeTa TeJ,
OTTHYeCKHe siBJeHUs B TIpUpOjie, OuUonoruueckoe [eliCcTBHE BUAMMOTO,
ynbTPaHOIEeTOBOTO W PEHTTeHOBCKOTO W3/JyUeHUM, eCTeCTBEeHHbIN
Pa/IMOAaKTUBHBIM (POH, KOCMHUECKHe JyuM, paJ[M0aKTHBHOe H3/TyueHHe
MIPUPO/IHBIX MWHEpPA/ioB, [IeiCTBUe pPaJIMOAaKTUBHBIX U3/yueHUd Ha
OpraHu3M 4eJjioBeKa), MPU 3TOM TepPeBOAUTH TPAaKTUUYECKY 3ajjauy B
yueOHY10, BBIZIE/IATh CYI[eCTBEHHbIE CBOMCTBA (TIpU3HAKK) (DU3NUECKUX
SIBJICHUM;

OTMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (Pu3nUecKue sIBJIEHUS], UCTIO/Ib3Ys
du3nueckue BeJIMUMHBI (CpefiHs WM MrHOBEHHas CKODOCTb Teja MpU
HepaBHOMEDHOM /IBW)KEHWM, yCKOpeHUe, mepeMellleHue, MyTb, YI/OBas
CKOPOCTb, CW/la TPEeHMs, Cuja YMPYroCTH, CWla TSDKECTH, YCKOpeHue
cBOOOIHOTO TIaZIeHWsl, BeC Tejla, WMITYJbC Tela, HWMITY/IbC CHJIbI,
MeXaHWueckass paboTta M MOIIHOCTh, TIOTEHI[Ha/bHasi SHEpPrus Teja,
MOJHSATOr0 HaJl MOBEPXHOCTbIO 3eMJ/IM, TIOTeHLMalbHasi SHeprusi CXKaTou
MPY)KMHBI, KUHEeTUuUecKasi SHeprus, TI0JiHasg MeXaHWuecKasi >SHeprus,
Tepyuoi ¥ YacToTa KoiebaHWH, JIMHa BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBeTa, MOKa3aTe/b MpeJIOMJIeHUs] Cpe/ibl), MPU OMHUCAHUU
MPaBUBLHO TPAKTOBaTh (DM3UUECKUM CMBIC UCIO/b3yeMbIX BeJMUMH,
0o003HaueHUsT W eJUHMIIBI (U3NUYECKUX BeMUWH, HAaXOAuTh (HOPMYIIbI,
CBsI3bIBAIOI[ME JaHHYIO (PU3UUECKYI0 BeMUMHY C JAPYTMMU BeTUUYMHAMU,
CTPOUTH rpaPUKy U3yUYeHHbBIX 3aBUCUMOCTeN (hH3UUeCKUX BeTMUMH;
XapaKTepyu30BaTh CBOWCTBa Tes, (U3WUYECKUe SBAeHWS W TMPOLIeCChl,
WCIIO/Ib3ysl 3aKOH COXpaHEeHUWsl SHepryd, 3aKOH BCEMHUDHOIO TATOTeHWS,
MPUHLIMIT  CYTIepIIO3ULIUMK  CWJI, TIPUHLUIT OTHOCUTeIbHOCTH [anures,
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHHWsI UMIMYJIbCa, 3aKOHbI OTPaKeHUsl U
rpesioM/IeHUs1 CBeTa, 3aKOHbI COXPaHeHUsI 3apsiJOBOr0 U MaCCOBOTO UKCeT



NpU SIIePHBIX peakLUsiX, MPU 3TOM JlaBaTb CJIOBECHYHO (DOPMY/IUPOBKY
3aKOHa U 3al1ChIBaTh €r0 MaTeMaTUUeCKoe BbIpayKeHUE;

00BSICHATL (U3MUecKre TIPOLleCChl W CBOWCTBA Tes, B TOM UHUC/ie U B
KOHTEKCTe CUTyal[ii MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISB/IAThH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00bsICHEHUEe U3 2—3 JIOTUYeCKUX
1aroB C OIMOpPOM Ha 2—3 M3yYeHHBbIX CBOMCTBa (DM3UUECKUX SIBJIEHUM,
(br3MUeCcKrX 3aKOHOB UM 3aKOHOMEPHOCTe;

peliaTh pacyéTHble 3aJaud (Onuparolyecss Ha CUCTeMy U3 2-3
ypaBHEHMI), UCTI0JIb3Yys1 3aKOHBbI U (hOpMYyJibl, CBsi3bIBatolllie (pr3nUecKre
BeJIMUMHBL: HAa OCHOBE aHajM3a YCJOBUSI 3aJjaud 3aluChiBaThb KpaTKOe
yCJIOBUE, BBISB/ISTH HEAOCTANOLMEe WU W30BITOUHBIE /JaHHbIe, BLIOUPATh
3aKOHBI U (POpPMyJIbI, HEOOXOAMMbIe AIJIsi pellleHus], POBOJAUTL PAaCUEThl U
OLleHUBaTb  PEa/IMCTUUHOCTb TIOJTyUYEHHOTO 3HaueHus (U3UUeCcKou
BeJINUUHBI;

pacrio3HaBaTth TIpo06eMbl, KOTOpble MOJKHO PpeIIUTb TIpU TIOMOILU
du3MUeCKMX MeTO/I0B, UCIIO/b3ysl OMMCAHWE WCC/IeJOBaHUs, BbIE/SATh
MpoBepsieMOe  TPEeATOoJIo’KeHHe, OLIeHWBaTh IPABWIBHOCThL — TOpsJKa
MpOBe/IeHUs]  MCC/elOBaHUs], [iejlaTb  BBIBOJbI, MHTEPIPeTHPOBaTh
pe3yJibTaThbl HabJII0/IeHNH U OTIBITOB,

MPOBOJUTh ONBITBI TI0 HaOMoOgeHNI0 (U3NYeCKUX sIBJIEHUA WU
(r3nUeCcKMX CBOWCTB Tes (M3yueHre BTOPOro 3akoHa HbrOTOHa, 3akOHa
COXpaHeHHUs SHepruM, 3aBUCUMOCTb Tiepuofia KojebaHui TPY>XMHHOTO
MasiTHUKa OT MaccChl TPy3a M >KECTKOCTU TPY)KHWHBI U HE3aBUCUMOCTb OT
aMIUIATY/IbI MasIbiX KoJ/ie0aHUi, MPSIMOJIMHEHOe pacripoCTpaHeH e CBeTa,
pasjio’keHue 0esioro cBeta B CIEKTP, M3ydyeHHEe CBOMCTB M300pakeHUs B
TUIOCKOM 3epKajie U CBOMCTB M300pakeHUs TIpefiMeTa B cobOuparoreit
nvH3e, HabJtoJjeHre CIUVIOMIHBIX U JIMHEMUaThIX CIeKTPOB W3/Ty4eHUs):
CaMOCTOATE/IbHO  CcOOMpaTh  yYCTAaHOBKY M3 H30bITOUHOTO Habopa
o0OpyZoBaHUsl, OINHMCHIBaTH  XOJ] OMbITA W €ro  pe3y/bTaThl,
(dbopMy/IMpOBaTh BLIBO/IbI;

TIPOBOJIUTh TP HEOOXOANMOCTU CEPUI0 TIPSIMbIX U3MepeHUi, orpezeisisi
cpefiHee 3HaueHWe u3MepsieMol BenuuMHbI ((DOKYCHOe paccTosiHue
cobuparoieli JMH3bI), 00OCHOBBIBATH BBIOOpP cIocoba HW3MepeHus
(u3MepuTeIBbHOTO MpHOOpa);

MPOBOJUTL UCC/e[0BaHWE 3aBUCUMOCTeW (DU3NUECKUX BeJIUUYUH C
MCI0/Ib30BaHKEeM TIPSIMbIX U3MepeHUu# (3aBUCUMOCTb MyTH OT BpPeMeHU
NPy PaBHOYCKOPEHHOM /IBIKeHUM 0e3 Haua/ibHOW CKOPOCTH, Tepuoja
KoneOaHUT MaTeMaTH4eCKOro MasiTHMKa OT [JWHBI HUTH, 3aBUCHMOCTU
yrja OTpa)kKeHUsl CBeTa OT yrJia MajieHusl U yrja MpesioM/eHust OT yria



nafieHyst): TUIaHUPOBaTh HCC/eloBaHHE, CAaMOCTOSTe/IbHO CoOWpaTh
YCTaHOBKY, (PUKCHpOBaThb pe3y/ibTaTbl T[OTYYEeHHOW  3aBUCHMOCTH
bu3nUecKUXx BeMWUMH B BHZe Tabimi] ¥ rpadukoB, JenaTh BBIBOJBI 10
pe3y/bTaTam UCC/Ie/JOBaHusI;

MPOBOJUTb KOCBEHHble HW3MepeHUs (U3UUeCKUX BeIUUMH (CpeHsst
CKOPOCTb U YCKOpeHHWe Tejia TIpM PaBHOYCKOPEHHOM [IB)KEHUU,
yCKopeHHe CBOOOIHOTO TiafieHusi, >KECTKOCTb TIPYXXUHBI, K03(hduIeHT
TPEeHUsI CKOJIbXeHUsl, MexaHWueckas paboTa M MOIIHOCTb, YacToTa U
nepuosi KosnebaHUM MaTeMaTHYeCcKOr0 U TPY>KUHHOTO MasiTHUKOB,
ONTUUeCKasi Cuia coOuparoiied JIMH3bl, PaJAMOAKTUBHBIM  (DOH):
TJIaHUPOBaTh U3MepeHus, cobUpaTh 3KCIepHMeHTaNbHYI0 YCTaHOBKY M
BBITIOJIHATh W3MepeHusl, Cjieflysi Mpe/yiIoyKeHHOW WHCTPYKIMH, BHIUMC/ISITh
3HaueHWe BeJIMUMHBI U aHa/IM3UPOBAaTh T0J/lydeHHbIe pe3y/bTaThl C YUYETOM
3aJaHHOM MOTPeIIHOCTU U3MepeHNH;

cobmroIaTh MpaBH/ia TEXHUKH 0e30MacHOCTH MpH paboTe ¢ ylabopaTopHBIM
obopy/10BaHHEM;

pa3uMyaTh OCHOBHbIE TIPHM3HAKKM M3YUYeHHBIX (U3UUECKUX MO/iesei:
MaTepyajbHasi TOUKa, abCOMIOTHO TBEpJOE Tes0, TOUEUHBbIM HCTOUHUK
CBeTa, Jiy4y, TOHKas J/MH3a, TJlaHeTapHas MoJelb aTroMa, HYK/JIOHHas
MO/ie/ib aTOMHOTO Si/Ipa;

XapaKTepu30BaThb TIPUHIMIMBI  JIeHCTBUS M3yUYeHHBIX NPUOOPOB W
TeXHAUECKUX YCTPOUCTB C OINOPOW Ha HUX oOnucaHug (B TOM 4HCIIe:
COUAOMEeTp, [JaTUMKW TI0JIOKEHUs], PACCTOSIHUS W YCKODEeHMs, pakera,
9XO0JIOT, OUKW, TepucKor, ¢oToarnmapaT, OINTAYeCKUe CBETOBOJbI,
CTIeKTPOCKOT, [I03UMeTp, Kamepa BuiabCOHA), WCMO/b3ysl 3HAHUSA O
CBOMCTBaX (U3WUECKUX SABJAEHWHA UM HeobxoquMble GbHU3NUECKHe
3aKOHOMEpHOCTH;

MCII0/Ib30BaTh CXeMbl U CXeMaTHUUHble PUCYHKH M3YUYEHHBIX TeXHUUECKUX
YCTPOMCTB, W3MEpPUTEBbHBIX MPHUOOPOB W TEXHOJIOTUUYECKUX TMPOIIECCOB
NIPU  pellleHUH y4ueOHO-TIPAKTUUeCKUX 3a/lau, ONTHUeCKHe CXeMbI IS
MOCTPOEHHUs N300paykeHWH B IJIOCKOM 3epKaJjie M COOMparollel TMH3e;
MPUBOJUTL  TMpUMepbl  (HaxoAuTh UWHGOpPMALMI0O O  MpUMepax)
MPaKTUYECKOTO HWCI0/Ib30BaHUsS (DM3UUeCKUX 3HAaHWM B TMOBCEAHEBHOU
JKU3HU [ o0ecrieueHus1 0e30MMacHOCTH MPH 0OpalljeHuH C MprubopamMu U
TeXHUUECKHUMU YCTPOMCTBAMM, COXPAHEHUs 3/I0pPOBbs U COOJIFOZeHMS
HOPM 3KOJIOTHUUYeCKOT0 TI0OBeJieHUsI B OKPY Karolllel cpe/ie;

OCYLIeCTB/SATh TMOMCK WHGOpMalMu  (U3UUEeCKOTO0 COJepKaHusi B
WHTepHeTe, camMoCTOsITeIbHO (DOPMYJIMPYS MOMCKOBBIN 3arpoC, HAXOAUTh



MyTH OTMpe/ie/ieHus1 JOCTOBEPHOCTU TMOJIyYeHHOU WH(OpPMAaLMY Ha OCHOBE
VMMEIOLINXCSl 3HAHUU U [JOTIOJTHUTETbHBIX UCTOUYHUKOB;

MCTIO/Tb30BaTh TIPU BBITIOJTHEHHWN yueOHBIX 3a[jaHUii HayUHO-TIOMYJISIPHYO
UTepaTypy (U3MYeCKOro CoJiep)kaHWs, CIIpaBOYHble MaTepHasbl,
pecypcel ceTd VIHTepHeT, BiaZieTb MpUéMamMu KOHCITIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHusi THPOPMALIMU U3 OFHOM 3HAKOBOM CHUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBEeHHbIe TTMCbMEHHbIe U YCTHbIe COOOI[eHUsT Ha OCHOBE
MHpOpMaLMyi K3 HeCKOJbKUX HCTOYHMKOB (PU3UUECKOIO COZeprKaHus,
ny6/IMYHO TIpeJCTaB/IsATh pe3yabTaThl IPOEKTHOW WU UCCe0BaTeNbCKON
[esITeIbHOCTH, TPU  5TOM TPaMOTHO  MCMOJ/b30BaTbh  W3yYeHHBIU
MOHATUMHBIN armapaT M3yuyaemMoro pasfena (U3MKU M COIMpPOBOXAATh
BBICTyTIJIEHME Tipe3eHTaljeid C yuéToM 0COOeHHOCTel ayAUTOpPUU
CBEPCTHUKOB.



TEMATNUYECKOE INTAHUPOBAHUE

7 KIIACC
Ko/muecTrBo yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/je/oB U TeM (qudposbie)
Koutposibabie IIpakTnueckue
n/n NpPorpamMMsbI Bcero oOpa3oBaTe/bHbIE
padoTsI padoThI
pecypchl
Pa3zgen 1. ®u3uka U eé poJib B N03HAHUH OKPY)KaloLiero Mupa
bubmoreka [JOK
1.1 ®dui3MKa - HayKa o oze 2
M3HIKA - HAYKA O TIPHPOX https://m.edsoo.ru/7f416194
b K
1.2 dusnyeckue BeTMYMHbI 2 1 ubmmotexa O
https://m.edsoo.ru/7f416194
. bub6 OK
1.3 EcrecTBeHHOHay4HbINM METO/, [I03HAHUA 2 1 nomotexa [
https://m.edsoo.ru/7f416194
Wtoro no paspeny 6
Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUS 0 CTPOEHHH BellecTBa
bub6 OK
2.1 CtpoeHue BellleCTBa 1 nomotexa [
https://m.edsoo.ru/7f416194
99 [Br>keHue U B3aUMO/eMCTBUE YaCTUL] 9 1 bubmoreka LIOK
' BeIeCTBa https://m.edsoo.ru/7f416194
bub6 OK
2.3 ArperaTtHble COCTOSIHUS BellleCTBa 2 nomotexa [
https://m.edsoo.ru/7f416194
WNroro no pa3peny 5
Pa3pen 3. /IBim>keHue U B3aUMOJieliCTBHe TeJl
bub6 OK
3.1 MexaHUUeCcKoe IBU)KeHHe 3 nbmorexa L
https://m.edsoo.ru/7f416194
3.2 Nuepuus, Macca, MIOTHOCTD 4 1 bubmoreka [JOK




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

bubmoreka [JOK

3.3 Cwuna. Bugbr cun 14 1 2
https://m.edsoo.ru/7f416194
Nroro no pa3speny 21
Pasgen 4. [laB/ieHue TBEP/bIX TeJI, )KMAKOCTeH 1 ra3oB
41 HaBnenue. [lepesaua faByieHus: TBEPAbIMU 3 bubmoreka [JOK
' TejlaMU, KUJKOCTSIMU U ra3amu https://m.edsoo.ru/7f416194
4.2 JaBieHve XuaKOCTU 5 Bubmorexa LIOK
https://m.edsoo.ru/7f416194
b K
4.3 ATMocdepHoe aBieHMe 6 ubmmotexa O
https://m.edsoo.ru/7f416194
44 [elicTBUe )XKUIKOCTH Y Ta3a Ha MOTPY>KEHHOe . 9 3 bubmoreka [JOK
) B HUX TeJI0 https://m.edsoo.ru/7f416194
Nroro no pa3peny 21
Pa3pen 5. PadoTa 1 MOIIHOCTb. DHEpPrus
5.1 PaboTa 1 MOIIHOCTb 3 1 Bubmiorexa [TOK
https://m.edsoo.ru/7f416194
5.2 IIpocTbie MexaHU3MBI 5 1 Bubmiorexa [TOK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckas SHeprus 4 1 1 bubmmorexa OK
https://m.edsoo.ru/7f416194
Wroro no pa3peny 12
Pe3epBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 12




8 KVIACC

Ko/muecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/e/ioB U TeM (qudpossbie)
Ne i/ KontpoibHbie IIpakTH4yeckue
NporpamMMsbI Bcero oOpa3oBaTe/bHBIE
padoTsI padoThI
pecypcsl
Pa3pein 1. TenyioBbIe siB/IeHUS
1.1 CTpoeHye 1 CBOWCTBA BelllecTBa 7 Bubmiorexa [TOK
https://m.edsoo.ru/7f4181ce
b K
1.2 TernoBbie MpoLECCHI 21 1 5 ubmmotexa O
https://m.edsoo.ru/7f4181ce
Ntoro no pa3peny 28
Pa3pen 2. DneKTpuyecKue 1 MarHUTHbIE SIBJICHUS
51 OJIeKTpUYeCcKue 3apsi/bl. 3apsuKeHHble Tesa 7 1 bubmoreka [JOK
) U MX B3aUMO/IeHCTBHE https://m.edsoo.ru/7f4181ce
. . b K
2.2 IToCTOSAAHHBIN 3/IeKTPUYECKUM TOK 20 2 7 ubmmotexa O
https://m.edsoo.ru/7f4181ce
2.3 MarnuTHbIe SIBJIeHUS 6 1 1.5 Bubmiorexa [TOK
https://m.edsoo.ru/7f4181ce
bubmoreka LIOK
24 DJIeKTpoma a 4
JICKTPOMATHITHAT UAAYKIHA https://m.edsoo.ru/7f4181ce
Wroro no pa3peny 37
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5




9 KVIACC

Ko/muecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/e/ioB U TeM (qudpossbie)
Ne i/ KontpoibHbie IIpakTH4yeckue
NporpamMMsbI Bcero oOpa3oBaTe/bHbIE
padoTsI padoThI
pecypchbl
Pa3pgen 1. MexaHunueckue siBJIeHUSA
11 MexaHHUeCKOe JIB)KEHHE U CITOCOObI ero 10 1 bubmoreka LIOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka LIOK
1.2 BsaumopeiictBue Ten 20 1 3 nomotexa [
https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
1.3 3aKOHbI COXpaHeHUs 10 3 nomorexa L1
https://m.edsoo.ru/7f41a4a6
Nroro no pa3peny 40
Pazpen 2. MexaHHUYeCKHe KOIe0aHHUs ¥ BOTHBI
bubmoreka [LJOK
2.1 MexaHWueckue KojeOaHUs 7 3 1
https://m.edsoo.ru/7f41a4a6
bubmoreka LJOK
2.2 MexaHunyeckue BO/IHbL. 3BYK 8 1 3 1
https://m.edsoo.ru/7f41a4a6
WNroro no pa3peny 15
Pa3pen 3. D1eKTpoMarHuTHOE 10J1e ¥ 3/IeKTPOMarHUTHbIE BO/THBI
31 OJIEKTPOMAarHUTHOe T10/1e U 6 ’ bubmoreka LIOK
) 3/1eKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
WNroro no pa3peny 6
Pa3pen 4. CBeToBbIe SIB/ICHUS
4.1 3aKOHBI PacIripoCTPaHeH!s CBeTa 6 2 bubmoreka LJOK




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

4.2 JIVH3bI 1 ONTHYeCKHe TTPUOOPEI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3noykeHue 6e10ro CBeTa B CITEKTP 3 2 Bubmiorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3speny 15
Pa3pgen 5. KBaHTOBBIe IB/IEHUS
5.1 Mcnyckanue U norJionjeHye cBeta aToMoM 4 1 Bubmiorexa [OK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHrie aTOMHOTO si/ipa 6 1 Bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
. b | 7 1
>3 ACPHbIE peaxtiu https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 17
Pa3pen 6. IToBTopuTe/1bHO-00001A0IHIT MOJY/TH
6.1 [ToBTOpEHUE 1 0000IIIEHHE COEPIKAHMS 9 ) bubmoreka LIOK
) Kypca pu3suku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







ITIOYPOUYHOE IVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3MKa — HayKa O IIpUpoze.
ABnenus ipupoel. PUrUecKue
SIBJIEHUS

MeXaHI/IIJECKI/Ie, TeIlJIOBhIEe,

3JIEKTpHUYeCKre, MarHuTHEIE,
CBETOBbLIE, 3BYKOBbI€ SBJIEHUSA

KosmmuecTBo uacoB

Bcero

KonTpo/ibHbIE
padoThI

IIpakTueckue
padoTsI

Jdara
U3ydeHHs

JJIeKTPOHHBIE

nu¢poBbIe
oOpa3oBaTe/bHbIE

pecypchbI

du3nyecKre BeJTMUUHBI U UX
v3MepeHue

JTaboparopHoasi paboTa
"OmnpepeneHue roKasaHUs
W3MepUTEeIbHOTO rprbopa”

Kak ¢um3uka u ipyrvie ecreCTBeHHbIE
HayKu U3y4aroT MpUpoay.
EcTecTBeHHOHayUHBINA METO
no3HaHus1. Omcanre GU3NUeCKUX
SIBJIEHUM C TIOMOIL[bI0 MOZesieit

JlabopatopHasi pabota "VM3mepeHue
Macchl Tena" "Vi3MepeHue o6beMa
Tesa"

Ctpoenue BerjectBa. OMbITHI,
JlOKa3bIBaroI1e UCKPeTHOe CTPOeHHe

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

bubmoreka [JOK
https://m.edsoo.ru/ff09fe0a




BellleCcTBa

BeljecTsa"

8 [ BwKeHHe yacCTHL] BelecTBa Bubmiorexa IOK
H Bl https://m.edsoo.ru/ff0a013e
9 JlaboparopHoasi pabota
"OnpepeneHre pa3MepoB MajbIX Ten"
10 ArperatHble COCTOSIHUA BelllecTBa
B3aumocBsi3p Mex/ly CBOWMCTBaMH
BelLleCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUAX U UX bubmoreka LIOK
aTOMHOMOJIeKY/IIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BO/bI
MexaHHuUeCcKoe JBHU)KEHHUE.
bubnmoreka [JOK
12 PaBHOMepHOe ¥ HepaBHOMEPHOe
https://m.edsoo.ru/ff0a05c6
JIBIDKEHUEe
bubnmoreka [JOK
13 CkopocTb. EAUHULIBI CKOPOCTH
P A P https://m.edsoo.ru/ff0a079¢c
bubnmoreka [JOK
14 PacueT nyTH ¥ BpeMeHU [|BUKEeHUs
https://m.edsoo.ru/ff0a0ae4
WHuepuus. 3aKOH MHEpLIUHU.
PH . PH bubmoreka LIOK
15 BsaumopencTBue Tes Kak IpuyvHa
https://m.edsoo.ru/ff0a0c10
H3MeHeHUsI CKOPOCTU [IBUYKEHUS TeJl
16 [TnotHOCTS BeljecTBa. PacueTt maccel bubmoreka LIOK
1 oObeMa TeJa 1o ero MI0THOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast paboTa «OrnipejeneHue
IVIOTHOCTY TBEPOI0 Tesa»
18 Perienue 3azau o teme "I1710THOCTB bubmioreka LIOK

https://m.edsoo.ru/ff0al23c




Cwua Kak XxapakTepruCTUKa

19 B3auMozeuncTsus ten. Cuna
yIpyroctu. 3akoH I'yka

20 JlaboparopHast paboTa
«MccenoBanye CUbl YIIPYTOCTU

21 fABnenue tarorenus. Cuna TSHKeCTU
Casi3b Me CUJION TSDKEeCTU U

N AY bubnmoreka [JOK
22 Maccou tena. Bec Tesa. Pelenue
\ " https://m.edsoo.ru/ff0a1778
3aj1au 1o TemMe "Cusia TsOKeCTH

73 Cuiia TsKeCTH Ha Apyrux IjiaHeTax. Bubmoteka LIOK
du3nyecKkue XxapakTepyuCTUKU IJIaHeT https://m.edsoo.ru/ff0a1502
Nsmepenune cun. [JuHamomeTp.

24 JIabopatopHoast pabota bubmoreka [JOK
"I'pagyupoBanyie NpyXKUHbI 1 https://m.edsoo.ru/ff0al8cc
W3MEPEHU € CUJT JUHAaMOMeTpOM"

bub6 OK
25 Bec Tena. HeBecomoctb uommoreka Il
https://m.edsoo.ru/ff0a1778
CroxxeHue IBYX CHJI, HarlpaB/Ie€HHBIX
N N Bbubmoteka LIOK

26 10 OJHOU TIPSIMOM.

. https://m.edsoo.ru/ff0ala70
PaBHOzieICTBYIOIL[asA CUJT

57 Perienue 3azau no teme
"PaBHOAeNCTBYOIIAs CUT"

)8 TpeHue CKO/IbXeHUs U TPeHUe MOKOs. bubmoreka LIOK
TpeHue B Ipupoje U TeXHUKe https://m.edsoo.ru/ff0alb9c
JTaboparopHasi pabota

79 «HMccnenoBaHre 3aBUCMMOCTH CUJIBI bubnuoreka LIOK

TPEHUS CKOJIbXKeHUSI OT IJI0LIa v
COMPUKOCHOBEHMUS, IPYKUMAFOILei

https://m.edsoo.ru/ff0alcc8




CUJTBbI, PO/Ia TIOBEPXHOCTH»

Peluienue 3az1au Ha oripefiesieHve

30 . .
PaBHOZEUCTBYIOLLEN CUIIbI
Peruenue 3azau 1o temam: «Bec

31 Tesa», «I'paduueckoe u3obpakeHre bubmoteka LIOK
cun», «Cusel», «PaBHOZENCTBYOLIAs https://m.edsoo.ru/ff0alde0
CHUJI»

KonTtposbHast paboTa o TeMam:
«MexaHuueckoe JBwKeHHe», «Macca,

32 IUIOTHOCTL», «Bec Tena»,
«['padryeckoe n300pa>keHNe CU»,
«Cunb»

33 Iapnenue. CriocoObl yMeHbIIIEHUs U bubmoreka LIOK
YBeJIMYeHUs JaBIeHUs https://m.edsoo.ru/ff0a20a6
JaBieHue rasa. 3aBUCUMOCTb

B, Bbubmoteka LIOK
34 JlaBJIeHHs ra3a oT 00béMa,
https://m.edsoo.ru/ff0a2376
TeMIlepaTyphbl
[lepenaua gaByieHus1 TBEPABIMU
PeAaTa A PA Bbubmoteka LIOK
35 TeJlaMU, )XUJKOCTSIMU U razaMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBjieHue B )XU/IKOCTH U rase, bubmoreka LIOK
BbI3BaHHOE /IeiCTBUEM CUJIbI TSKECTH https://m.edsoo.ru/ff0a2718

37 Peruenue 3azau 1o teme «/laByieHue B bubmoreka LIOK
JKUJIKOCTH U rase. 3akoH [Tackasi» https://m.edsoo.ru/ff0a2826

bubmoreka LIOK

38 Coob1mjarormumecs: Cocypl

Harom A https://m.edsoo.ru/ff0a2970
. bubmoreka LJOK
39 I'mppaBnuueckuit npecc 4

https://m.edsoo.ru/ff0a3136




MaHomeTpsl. [TopiiiHeBoM

40 .
JKAJKOCTHBIM HAaCcOC
Atmocdepa 3emu. [IprunHbI
CYLL|eCTBOBAHUS BO3/YIIHOMN
T AY bubmoreka [JOK
41 060s10uKy 3eMyid. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMoC(epHOro JaBeHUs OT BbICOThI
HaJ| ypPOBHEM MODSI
bubnmoreka [JOK
42 Bec Bo3ayxa. ATMocgepHoe faBieHue
ad Pep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMochepHOro JaB/ieHusl. bubmoreka [JOK
OmnbiT Toppuuesiv https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThL aTMOCHEPHOTo
44 aBJIeHUs OT BBICOTHI Ha, OBHEM Bubmiorexa [TOK
a A YP https://m.edsoo.ru/ff0a2fc4
Mops
45 BapomeTtp-aneponj. ATmocdepHoe bubmoreka LIOK
JlaBjIeHre Ha pa3/IM4yHbIX BbICOTax https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3aziau 1o Teme
"AtmocdepHoe fnaBieHue"
[JelicTBUe )KUJKOCTH Y ra3a Ha
bubmoreka [JOK
47 IIOrPY>KeHHOe B HUX TeJI0.
https://m.edsoo.ru/ff0a3276
ApxuMesioBa cuia
JTaboparopHast pabota «OmnipeeneHue
48 BbITA/IKUBAIOLLIEN CHJIBI, bubnuoreka LIOK
JleliCTBYIOILIel Ha Teslo, MOTrpy>KeHHOe https://m.edsoo.ru/ff0a33fc
B JKU/IKOCTb»
JTaboparopHast paboTa 110 Teme
bubmoreka LJOK
49 «WccnenoBanue 3aBUCMMOCTH Beca

TeJia B BoZie OT 00bEMa Torpy>KeHHOoU

https://m.edsoo.ru/ff0a3514




B XXMJKOCTb YdCTHU Tejia»

50 [1naBanue Ten Bubmiorexa [OK
https://m.edsoo.ru/ff0a3a96
£1 Ha6opafopHaﬂ pabora "BrisicHeHue 1
yCJIOBUM TI/IaBaHUSA Ten"
Peruenue 3azau ro temam: «IlnaBanue

5 cyznoB. Bo3nyxorsiaBaHue», bubmoreka [JOK
«/laBneHye TBepAbIX TeJ, XXUAKOCTeH https://m.edsoo.ru/ff0a3654
K ra30B»

53 MexaHuueckasi paboTa Bubmiorexa [IOK
https://m.edsoo.ru/ff0a3f82
bubmoreka [JOK

>4 MouHOCT®. EAMHHLE! MOLIHOCTH https://m.edsoo.ru/ff0a3f82

Ypok-uccnenoBanue "Pacuét
55 MOII[HOCTH, pa3BUBaeMOM Tpu 1
MoAbEME M0 JieCTHULle"
56 [IpocTeie MexaHu3Msbl. Pbiyar.
PaBHOBecHe cu/l Ha pblyare
KonTponbHasi paboTa 1o Teme
£ «[laBneHre TBeP/bIX Te, XUAKOCTeH
1 ra3oB» / Bcepoccuiickas
rpoBepouHasi paboTta
Pbiuaru B TeXHUKe, OBITY W TIPUPO/IE. Bubmorexa LIOK
58 JlabopaTopHast paboTa «BbIsicHeHHe 0.5
. https://m.edsoo.ru/ff0a478e
yCJIOBUM paBHOBECUSI pblyara»

59 Peluienue 3az1au 110 TeMe «Y C/10BUS bubnuoreka LIOK

paBHOBeCHd pbluara» https://m.edsoo.ru/ff0a48a6

60 KoadduiyeHT mone3Horo AelcTBust 0.5




61

MexaHu3Ma. JlaboparopHast paboTa
«M3mepenue KII/l HakOHHOU
ITJIOCKOCTH»

Perienue 3azau o Teme "Paborta,
MOLLIHOCTB, KITI"

bubmoreka LJOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuyueckast SHeprus.
KuHeTHueckas v roTeHLUa IbHAs
SHeprusi

bubmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHeHUs1 MeXaHUYeCKOou
SHepruu

YPOK-3KCTIepUMEHT 110 TeMe

" JKCriepuMeHTa/IbHOe Orpe/e/ieHre
H3MeHeHHsI KWHeTUYeCKOu 1
MOTeHL[MaTbHOW SHepruu Npu
CKaTbIBAaHUU TeJla TI0 HAK/IOHHOMU
TJIOCKOCTH"

KonTponbHasi paboTa 1o Teme
«PaboTa 1 MOITHOCTb. DHEpPrusi»

Pe3epeHbIii ypok. PaboTa ¢ TekcTamu
1o Teme "MexaHHUUeCKOe JBWKeHHe"

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4360

bubmoreka LJOK
https://m.edsoo.ru/ff0adee6

67

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
1o TeMe «/laBjieHue TBEpbIX TeJl,
JKUKOCTel U ra3oB» / Becepoccuiickas
npoBepouHasi paboTa

bubmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
o Teme "Pabota. MOILIHOCTE.
OHeprus"

OBIIIEE KOJIMYECTBO YACOB I10
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8 KVIACC

Ko/muecTBo yacos JJIeKTPOHHBIE
Ne Jara nu¢poBbIe
Tema ypoka Kontponbabie IIpakTHueckue
n/n Bcero u3yuyeHHss  oOpa3oBaTe/IbHbIE
padoThI padoTsI
pecypchbl
OCHOBHBIE M0JIOKeHUS! MOJIEKYJISIPHO-
. Bbubmoteka LIOK
1 KUHeTUYeCKOM TeOpUM U UX ONbITHbIe 1
https://m.edsoo.ru/ff0a5256
MO/ TBEPXKIEeHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 1
3 Mopgenu TBEPAOTO, JKUAKOTO U 1 bubnmoreka [JOK
ra3000pa3HOro COCTOSTHUM BellleCcTBa https://m.edsoo.ru/ff0a540e
OOBbsiCHeHHe CBOMCTB TBEPZIOTO,
4 JKHJIKOTO ¥ Ta3000pa3HOro COCTOSTHUHN 1
BellleCTBa Ha OCHOBE M0JIO)KeHUM
MOJIEKY/IIPHO-KUHETUUeCKOW TeOPUU
bubmoreka [JOK
5 Kpucrannuyeckue u amop(dHbie Tena 1 1
https://m.edsoo.ru/ff0a5800
5 CmaurBaHue U Kanu/UIpHOCTE. 1 Bbubmoteka LIOK
[ToBepXHOCTHOe HaTsKeHHe https://m.edsoo.ru/ff0a5530
bubmoreka [JOK
7 TeruioBOe paciivpeHye U CxaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypbl CO
8 CKOPOCTBIO TeTIJIOBOTO /IBUYKEHUSI 1
YacTuL|
9 BuyTtpenHsist sHeprust. CriocoOsbI 1 bubmoreka LIOK
M3MeHeHUsl BHYTpeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 Byl Teruionepesauv 1 bubmoreka LJOK




https://m.edsoo.ru/ff0a6412

Ypok-koHbepeHius "TIpakTHueckoe
HCITI0J/Ib30BaHNe TeIlJIOBBIX CBOMCTB

bubmoreka [JOK

11
Bell[eCTB ¥ MaTepHuasoB B LIe/sax https://m.edsoo.ru/ff0a65c0
sHeprocbepexxeHus"
KoynmuecTBO TeIioThl. Y e/bHas
bubmoreka [JOK
12 TeTI0eMKOCTh JTabopaTopHast paboTa
" o " https://m.edsoo.ru/ff0a6976
V3yyeHune yCTpoiiCTBa Kajlop¥MeTpa
13 YpaBHeHMe TeryioBoro banaHca. Bubmoteka LIOK
TeriooOMeH U TeIJIOBOe paBHOBeCHE https://m.edsoo.ru/ff0a7088
14 JIabopartopHasi paboTa "M3yueHue bubmoreka [JOK
rporiecca TerjiooomeHa" https://m.edsoo.ru/ff0a6a98
Pacuet KonmyecTBa TemioTHI,
15 HeobX0IUMOTr0 /7151 HarpeBaHUs Tesa
Y Bbl/le/ISIeMOr0 UM TNIPU OXJIaXK|€HUN
16 JlabopaTopHast pabora "OmnipeziesieHre bubmoreka [JOK
yle/TbHOU TeTI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIUIMBa. Y Je/bHasi TerioTa Bbubmoteka LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBepAeBaHue
bubmoreka LIOK
18 KPUCTa/UIMYECKUX TeJsl. Y JenbHas
https://m.edsoo.ru/ff0a71d2
TeIJI0Ta MJ1aB/aeHUs
19 Peluienue 3az1au 1o teme bubmoreka LIOK
"OrnpesiesieHye yzieJIbHOU TeIIoThI " https://m.edsoo.ru/ff0a72fe
20 ITapoobpa3oBaHue U KOHZeHCaLUsl. bubnuoreka LIOK
Vcnapenue https://m.edsoo.ru/ff0a740c
71 Kunenue. Y ensHad Terora bubmoreka LIOK

napoo6pa3OBaHI/1;{ W KOHJEeHCall1u.

https://m.edsoo.ru/ff0a786¢c




22

3aBUCUMOCTh TE€MITEPATYPbl KUTTEHUSI
0T aTMOoC(epHOTo JlaB/eHUst

BraxxHocTs Bo3ayxa. JlaboparopHast
pabota "Omipeenexue
OTHOCHTEJIbHOM BIaXXHOCTH BO3/yxa"

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

23

Peluienue 3az1au Ha oripefiesieHve
BJI&YKHOCTH BO3JyXa

24

25

26

[TpuHIUIBI pabOThI TEMJIOBBIX
nBurateneid. [TapoBast TypOuHa.
[Burarens BHyTpeHHEro CropaHusi
KII/ TerioBOro gBuraTess.
TernnoBele ABATaTeN U 3alUTa
OKpY’Karollleid cpefibl

3aKOH COXpaHeHMs U NpeBpalleHus
5HEepPryy B TEIJIOBBIX MpoLjeccax

bubnmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe ""TeryioBbIe SIBIEHUS.
N3meHeHre arperaTHbIX COCTOSIHUM
BeljecTra”

bubmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

29

30

KonTtposbHast pabora o Teme
"TersioBble AB/IeHUS. I3MeHeHUe
arperaTHbIX COCTOSIHUM BelljecTBa"

Onexktpusanus Tes. [IBa poja
3/1eKTPUYeCKUX 3apsizioB
Ypok-uccienosanue "OeKTpusanus
Tes UHAYKLUEeN U Npy
COTIPUKOCHOBEHHUH"

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

31

B3aHMOAeﬁCTBHe 3dpSA’KE€HHBIX TeJl.

bubmoreka [JOK




3akoH KynoHa

OJIeKTpUYecKoe IioJie.
HarpsykeHHOCTB 3/1eKTpUUecKoro

https://m.edsoo.ru/ff0a87e4

bubmoreka LJOK

32 nioJig. IIpyHLUI Cyneprno3uLyun https://m.edsoo.ru/ff0a8a0a
3/1eKTPUUeCKUX Toj1ei
Hocurenu syekTpuueckux 3apszoB.
33 OnemeHTapHbll 3apss. CTpoeHre
aToma
34 [IpoBOgHYKY U [V3/IEKTPUKHU. 3aKOH bubmoreka LIOK
COXpaHeHUs 3JIeKTPUYEeCKOro 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3aziau Ha MpUMeHeHUe bubmmoreka LIOK
CBOMCTB 3/1eKTPUUECKHX 3apsi/ioB https://m.edsoo.ru/ff0a90cc
ONeKTpUYeCcKui TOK, yC/IOBUS €ro
bubmoreka [JOK
36 CylecTBoBaHUsA. MICTOUHUKU
https://m.edsoo.ru/ff0a95a4
3J1eKTPUUECKOr0 TOKa
37 [ elCTBHUS 3/IEKTPUUYECKOT0 TOKA Bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccniegoBanue "/lelicTBue
38 3/7IEKTPAYECKOTO T10J151 Ha POBOJHUKHU 1
Y ADJIEKTPUKU"
39 OneKTpUUYeCcKri TOK B MeTajulax, bubmoreka LIOK
JKUJKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 OneKTpruyecKas Liefb U eé COCTaBHbIe
yacTu
Cuna Toka. JlabopaTopHas pabora
41 "COopKa 3/1eKTpHUUeCcKOi LIeTH U 0.5 bubnuoreka LIOK

r3MepeHue CUIbl TOKA B Pa3/IMYHbIX
ee yyacTkax"

https://m.edsoo.ru/ff0a8bd6




OJIeKTPUYECKOe HarpsKeHue.
Bonbt™meTp. JlTabopaTopHast paboTa
"M3MepeHue HanpspKeHUs Ha

bubmoreka [JOK

42 0.5
pas/IMUHBIX y4acTKax https://m.edsoo.ru/ff0a9e14
MOC/1e0BaTe/IbHOM 3JIEKTPUUeCKOU
ey
43 CormnpoTyvBrieHre TIPOBOJHUKA. bubmoreka LIOK
Y penpHOe COnpoTUB/IeHKE BeleCTBa https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBHCUMOCTh
44 3/IEKTPUYECKOTO COTIPOTHUB/IEHUS 1 bubmoreka LIOK
MPOBOJHUKA OT €ro J/IMHbI, TUI0LLaAn https://m.edsoo.ru/ff0aa738
TI0IIepeyHoro ceyeHus: ¥ Marepuasna”
3aBUCUMOCTb CHUJIbI TOKA OT
bubmoreka LJOK
45 HanpspkeHus. 3akoH OMa /11 yyacTKa
https://m.edsoo.ru/ff0aad44a
Lenu
JTabopaTopHas pabora
"UccnemoBaHre 3aBUCMMOCTH CUJIBI
46 TOKa, Y, ero uepes pe3ucTop, OT 1 Bubmiorexa [TOK
s PAYIR pesp B https://m.edsoo.ru/ff0aa04e
COMPOTHUBJIEHHUS Pe3UCTOpa U
HarpsDKeHWs Ha pe3ucrope”
47 [TocnenoBartesnibHOE U Mapasie/ibHOe
CoelMHEeHUs! IPOBOJHUKOB
JlaboparopHast paboTa "TIpoBepka
48 TpaBWIa CJI0KeHUs! HalpsKeHUH NpU 1 bubmoreka LIOK
roc/ejoBaTe/;IbHOM COeJUHeHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
Jlaboparopnasi pabota "ITpoBepka
paTOPHaZ p poBep bubmioreka LIOK
49 rpaBusia AJis CUbl TOKAa PU 1

Mapa/ijieJ;ibHOM COeJMHEHUU

https://m.edsoo.ru/ff0aadle




pe3ucTopos”

Perienue 3a1au Ha NpyMeHeHUe

bubmoreka LJOK

50 3akoHa Oma Zij1s1 pa3/IMyHOr0
https://m.edsoo.ru/ff0aaf8a
CoelMHeHUs IPOBOJJHUKOB
51 PaboTa ¥ MOIIIHOCTb 3JIEKTPUUYECKOTO bubmuoreka LIOK
TOKa. 3aKoH [I>xoyif-JleHua https://m.edsoo.ru/ff0ab124
JlaboparopHast paboTta "Vi3mMepeHue
bubnmoreka [JOK
52 pabOThI ¥ MOIITHOCTH 3JIEKTPUUECKOTO
. Y https://m.edsoo.ru/ff0ab3e0
TOKA B 3/IEKTPUUYECKOH JIaMIie
OnekTpuuecKue ey U IoTpeouTem
. BubmoTeka LIOK
53 3/IEKTPUYECKOW YHEPTHU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
54 [TocTosiHHBIE MarHUTBI, UX
B3aWMO/IeUCTBHE
55 Ypok-uccnenosanue "M3yueHue bubmoreka LIOK
T10J1ei MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarHuTHoe 1oJie
bubnmoreka [JOK
56 3eM/I1 U ero 3HaueHue JJ1s1 )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3eme
[ToaroToBKa K KOHTPOJIBHOM paboTte
o Teme "DJIeKTpUYecKue 3apsjbl.
bubmoreka [JOK
57 3apsKeHHbIe Tejla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMozeucTBus. [10CTOSHHBIN
3/1eKTpUUeCcKuii Tok"
KoHTposnbHast paboTa o Teme
58 "DnekTpuyeckue 3apsjbl. bubnuoreka LIOK

3apsKeHHbIe Tejla U UX
B3auMo/ielcTBUS. [ToCcTOSTHHBIN

https://m.edsoo.ru/ff0abea8




59

snekTpuueckuii Tok" / Bcepoccutiickas
npoBepoyYHasi paboTa
. Pabota c Tekctamu 1o Teme

"[ToCTOSTHHBIM 3/IeKTpUUeCKUM TOK" /
Bcepoccuiickasi mpoBepouHasi paboTta

bubmoreka LJOK
https://m.edsoo.ru/ff0acdc6

60

OmnbIT Opcresa. MarsuTtHoe 1ioje
3/IeKTPUYECKOro Toka MarHutHoe
10J1e KaTyLIKKU C TOKOM

bubmoreka [JOK
https://m.edsoo.ru/ff0ac1d?

61

[IprMeHeHUe 3/1€eKTPOMarHUTOB B
TexHuKe. JlabopaTopHast pabora
"N3yueHue [1eliCTBUSI MarHUTHOTO
T10J151 Ha MIPOBOJHUK C TOKOM"

0.5

bubnmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

OeKTpoBUraresib IIOCTOSHHOIO
TOKa. Vcriosnb3oBaHve
3/1IeKTpO/IBUraTesield B TEXHUUECKUX
yCTPOWCTBAxX U Ha TPAHCIIOPTe.
JlaboparopHasi pabota
"KoHCTpyrpoBaHue U UsyuyeHue
paboThI 3/1eKTpOABUTaTE IS

bubmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OrmbiTel @apazes. 3akoH
3/IeKTPOMarHUTHOW MHAYKLIUH.
[IpaBusno Jlenua

64

OnekTporeHepatop. Criocobbl
TOTyueHus 37IeKTPUUYeCKOil SHepruu.
OJIEKTPOCTAHL[MX Ha
B0O300HOB/ISIEMBIX UICTOUHUKAX
SHepruu

65

IMToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe "DJIeKTpUUecKre 1




MarHUTHbIe ABIeHUs"

KonTposibHast paboTa 1o Teme

" bubmioreka LIOK

66 OJIEKTPUUYECKUE U MarHUTHbIE 1

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

SIBJIeHUS

67 Pe3epBHbIii ypok. PaboTa c TekcTamu 1 bubmoteka LIOK
1o TeMe "TerioBblie sABjeHUS" https://m.edsoo.ru/ff0acc5e

68 Pe3epeHbIii ypok. PaboTa ¢ TekcTamu 1
1o TeMe "MarHuTHsble siBJieHUS"

OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOI'PAMME




9 KVIACC

Ko/muecTBo yacos JJIeKTPOHHBIE
0
1:/1'[ Tema ypoxa Bcero Kontponphbie  Ipakruveckie 'IZ/I[:;:EHI/IH 32[?;l;z§:;eenbﬂme
padoThI padoThI pecypen:

1 MexaHHuUeCcKoe JBHU)KEHHUE. 1
MartepuranbHas TOUKa

) Cucrema orcuera. OTHOCUTETBHOCTD 1 bubmuoreka LIOK
MeXaHUUeCKOro JBUKeHUs https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe mpsiMOJIMHeHOe 1 bubmoreka LIOK
JBUXKeHue https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsIMOTMHENHOe

4 JIBwkeHue. CpeHss U MTHOBEHHas 1
CKOPOCTb

5 [TpsiMonuHeliHOe paBHOYCKOPEHHOe 1 bubmiorteka LJOK
[IBIDKeHUe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTBb TIPSIMOJTMHEUHOTO

6 PaBHOYCKOPEHHOI'0 [IBU)KEeHUS. 1
I'paduk ckopoctu
JlabopaTopHast pabora "OmnipeziesieHre

7 YCKOpEeHUs Tejla pu 1 1 BbubmoTeka LIOK
PaBHOYCKOPEHHOM [BIKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJ/IOHHOM MJI0CKOCTH"

8 CBobopHoe nazieHue Tes. OmbIThI 1
anunes

9 PaBHOMepHOe [BU)XeHHe 110 1 bubnuoreka LIOK

okpy»kHocTH. [Tepuos 1 yactoTa

https://m.edsoo.ru/ff0ael76




obparrieHust. JIuHeliHasi ¥ yriaoBas
CKOPOCTH

10 LleHTpoCTpemMuUTeNIEHOE YCKOPEHUE
1 [TepBeiii 3akoH HeroToHa. BekTop bubnuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akoH HeroToHa. bubmuoreka LIOK
PaBHOeMiCTBYO1IasA Ccuila https://m.edsoo.ru/ffO0ae72a
13 Tpetuii 3akoH HeroTOHa. Bbubmoteka LIOK
Cyneprnosuuuys Cuin https://m.edsoo.ru/ff0ae982
14 PeluieHue 3a/1au Ha rpYMeHeHHe bubmoreka LIOK
3aKOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmoreka LIOK
15 Cura yripyrocti. 3axo ['yka httDs://m.edsogru/fanecaZ
16 Pemrenue 3aziau 110 teme «Cusa
yIpYyroCcTu»
17 JlaboparopHast paboTa «OrnipejeneHue bubnuoreka IIOK
JKeCTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cutna Tperms bubnuoreka IIOK
https://m.edsoo.ru/ff0af738
19 Perienue 3amau no teme «Cusia bubmiorteka LJOK
TpeHUs» https://m.edsoo.ru/ff0afa26
20 JlaboparopHast paboTa "Ormpe/ienieHue bubmoreka IIOK
Ko3(pduieHTa TpeHUs: CKOMbXeHus " https://m.edsoo.ru/ff0af8be
Perrenue 3a71au 110 Teme "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna Bubmmoreka LIOK
—— https://m.edsoo.ru/ff0afb8e
29 Cwuna TsKeCTy U 3aKOH BCEMHUPHOT0 bubnuoreka LIOK

TSATOTEHUs. Y CKOPeHHe CBOOOZHOTO

https://m.edsoo.ru/ff0af044




TaJieHust

Ypok-koH(epeHLus "[IBrKeHNe Tes

23 BOKDYT IPaBUTALIMOHHOIO LIeHTpa
(Conneunast cuctema). ['anakTuku"
Peruenue 3azau ro teme "Cusa
bubmoreka IIOK
24 TSKeCTU U 3aKOH BCEMUPHOT'0
i https://m.edsoo.ru/ff0af5f8
TATOTEHUsT
75 [TepBasi KocMryeckasi CKOpPOCTb. bubmoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.
ABcor0THO TBEPZOE TEIo.
i bubmoTteka LJOK
26 PaBHOBecue TBEPAOTO Tesa C
. - https://m.edsoo.ru/ff0afe36
3aKperIEHHOW OChIO BpallleHUs.
MowmeHT cuibl. LleHTp TspKecTH
PaBHOBecue MaTepuanbHON TOUKH.
AGCOMOTHO TBEPI0€ TEJIO.
27 PaBHOBecue TBEPAOTO Tena C
3aKperIEHHOW OChIO BpallleHUs.
MowmeHT cuibl. LieHTp TspKecTH
)8 Peruienue 3azau 1o teme "MoMeHT bubmiorteka LJOK
cuibl. LleHTp TskecTH" https://m.edsoo.ru/ff0b02b4
[MoaroToBKa K KOHTPOJIbHOM paboTe 110
. bubmiorteka LJOK
29 Teme "MexaHUUeCKOe JBUKeHMe.
. R https://m.edsoo.ru/ff0b0408
B3aumogerictBue Ten
KonTtposbHast pabora 1o Teme
B bubmoreka IIOK
30 MexaHuueckoe JBI)KEHUeE.
. " https://m.edsoo.ru/ff0b06ec
BsaumogericTBre Ten
31 Nmnynec Tena. IMiybc cuibl. 3aK0H Bbubmoreka LIOK




COXPaHEeHHsl UMITyJibca. YTIPYToe U
HeyTpyroe B3auMo/ielCTBre

Pertienue 3a7iau 110 Teme "3aKoH

https://m.edsoo.ru/ff0b07fa

bubmoreka IIOK

32 COXpaHeHus UMITyJibca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koH(pepeHLus "PeakTUBHOE
[IBIKeHUe B [IpUpO/ie U TeXHUKe"
Bbubmoteka LIOK
34 MexaHuyeckasi paboTa ¥ MOIIIHOCTb https://m.edsogru/ £f0b0ag4
35 PaboTa CHIIBbI TSDKECTH, CHTTbI bubmoreka LIOK
YIIPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHast paboTa «OrnipejeneHue
36 paboTbl CUMBI TPEHUS TIPU
PaBHOMEPHOM [IBV)KEHUH Tesla I10
TOPU30HTA/IbHOW [TOBEPXHOCTH»
37 CBsI3b SHEprUM U paboTBhI.
IToTeHtmanbHas SHePrust
38 Kunetnueckas sHeprus. Teopema o bubmoreka LIOK
KUHEeTUYeCKOW SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUsl SHEePTUU B
MeXaHHUKe
40 JlabopaTopHast pabora «/3yueHue bubnuoreka LIOK
3aKOHA COXPaHeHUs SHEePrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe [[BUXeHHE U eT0 BbubmoTeka LIOK
XapaKTepUCTHUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatoye KonebaHusl. BbubmoTeka LIOK
BriHyX/ieHHbIe KosiebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
43 MatemaTruecKni ¥ NpYy>KUHHBIN

MasgdTHUKN




44

45

Ypok-uccnegoBanve «3aBUCUMOCTD
reproza KosiebaHui OT KeCTKOCTH
MPY>KUHBI MU MacChl Ipy3a»
IIpeBpalueHve sHEPryun Npu
MeXaHUUeCKUX KomeOaHUsIx

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

46

JIabopatopHasi paboTa «OmnpeeneHue
YyacTOTHI U TIepro/ia KojiebaHui
TIPY>KMHHOTO MasiTHUKa»

bubmoreka IIOK
https://m.edsoo.ru/ff0blaec

47

JIabopatopHasi pabota «IIpoBepka
He3aBUCUMOCTH MepUoja KoebaHui
Ipy3a, MOBEIIeHHOT0 K HUTH, OT
MacChl Tpy3a»

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

48

49

50

Mexauuueckuie BoJiHbl. CBOMCTBA
MeXaHU4eCcKux BoJH. [IpofosibHbIE U
TIOrepeyHble BOTHbI

Ypok-kKoHbepeHIus "MexaHuueckue
BOJIHBI B TBEPJOM TeJie.
CeiicmMuyeckyre BOHbI"
3ByK. PacripocTpaHeHue U oTpakeHue

3ByKa

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

51

Ypok-uccnenopanue "HabsogeHue
3aBUCUMOCTH BBICOTHI 3ByKa OT
YacToThl"

52

53

I'poMKOCTB 3ByKa 1 BbICOTA TOHA.
AKyCTHUYeCKHI1 pe30HaHC
Ypok-koHbepeHLys "YIbTPa3ByK U
H(Pa3ByK B IIPUPO/ie U TeXHUKe"

bubmiorteka LJOK
https://m.edsoo.ru/ff0b23ca

54

[MoaroToBKa K KOHTPOJIEHOM paboTe 110

bubmiorteka LJOK




TeMe "3aKOHbI COXpPaHEeHUS.
MexaHuueckue Koje0aHusa ¥ BOTHbI"

KoHTponbHasi paboTa 1o Teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHbI coOXpaHeHUs1. MexaHHWuecKue
KosiebaHus ¥ BOJTHBI"
56 ONeKTpOMarHuTHoe I1oJie. Bbubmoteka LIOK
O1eKTpOMarHUTHbIe BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenius "lkana
cg 3/7IeKTPOMAarHUTHBIX BOJIH. bubmoreka IIOK
Ncnonb3oBaHue 371eKTPOMarHUTHbIX https://m.edsoo.ru/ff0b2fe6
BOJIH [IJIS1 COTOBOM CBSI3U"
Ypok-uccienosanue "M3yueHue
~ bubmioreka LJOK
59 CBOWCTB 3JIeKTPOMarHUTHbIX BOJIH C
. https://m.edsoo.ru/ff0b2c6¢c
TOMOIIIBI0 MOOMTLHOTO TestehoHa
Pemenue 3azjau Ha onpe/iesieHye
60 YaCTOTBI U IJIUHBI 37IeKTPOMarHUTHOU
BOJTHBI
ONeKTpOMarHuTHasi MpyUpo/ia CBeTa.
N bubmorteka LJOK
61 CkopocTh cBeTa. BomHOBbIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrtounuku cseta. [IpsmosnuHerHoe
bubmoreka IIOK
62 pacrnpocTpaHeHue cBeTa. 3aTMeHUs
https://m.edsoo.ru/ff0b3658
ConHuja 1 JIyHbl
3aKOH OTpakeHus CBeTa. 3epKasa.
bubmiorteka LJOK
63 PelieHue 3a/1au Ha rprMeHeHHe
https://m.edsoo.ru/ff0b38c4
3aKOHAa OTpakeHUs CBeTa
64 [Tpenomnenuve cBeta. 3aKOH bubmiorteka LJOK




pejioMJ/ieHUs CBETa

[TonHOe BHYTpeHHee OTpa’keHue CBeTa.

https://m.edsoo.ru/ff0b3aea

bubmoreka IIOK

65 Hcrionb30BaHMe MOJHOTO BHYTPEHHET O
https://m.edsoo.ru/ffOb3c5c
OTpakeHUsl B ONITUYECKUX CBETOBOJAX
JIaboparopHasi paboTta "VccnenoBaHue
66 3aBUCHMMOCTH YTJ1a MPeIOM/IEHUs
CBETOBOTO Jyua OT yIJia MaJieHust Ha
rpaHulie "BO34yX-CTeknao""
Ypok-kKoHbepeHius "Vcnomb30BaHue
67 TOJTHOTO BHYTPEHHEr0 OTPa)KeHUsI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"
bubmoreka LIOK
68 JIvH3bl. OnTUYeCcKas CrJia JIMH3bI nomorexa I
https://m.edsoo.ru/ff0b3f2c
. bubmioreka LJOK
69 [MTocTpoeHue n300pa>keHHH B JIMH3aX 1
https://m.edsoo.ru/ff0b444a
JIabopatopHasi pabota "OmnpezeneHve
PaToPRA P PeA . bubmioreka LJOK
70 (hOKyCHOr0O pacCTOSIHUSI U ONITUYECKOMN
o R https://m.edsoo.ru/ff0b4206
CUJTb coOUparolieid JTMH3bI
7 Ypok-koHbepeHIus "OnTHueckre bubmoreka LIOK
JTMH30BBIe TIPUOOPHI" https://m.edsoo.ru/ffO0cOa7e
bubmoreka IIOK
72 I'1a3 KaK onrtuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeHuus "edekTb
3peHus. Kak coxpaHuts 3peHue"”
PaznoxeHue 6esoro cBeta B CIIEKTp.
74 OmnbiTel HetoTOHA. CriokeHue bubmiorteka LJOK

CHeKTPaJIbHBIX 1BeTOoB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c




JlaboparopHast paboTa "OTBITHI 110
pazsiokeHUro 6es1oro cBeTa B CIIEKTpP U

75 BOCIIPUATHIO LiBeTa MpeaMeTOB TPy UX Bubmiotexa OK
P i pea P https://m.edsoo.ru/ff0cOe2a
HaOTI0/1eHNy uepe3 [IBeTOBbIe
¢bunbTphl"
Ypok-1ipakTUKyM "'BosHOBBIE
76 CBOMCTBA CBeTa: AUCIepCus,
uHTepdepeHMs U Audpakius”
- OmnbiTel Pe3epdopaa v nyiaHeTapHas bubmoreka IIOK
MoZzeJsib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mopens atoma Bopa
Wcnyckanue 1 norsoljeHue ceta
N bubmorteka LIOK
79 atroMoM. KBaHThbl. JInHeluaTbie
https://m.edsoo.ru/ff0c144c
CIMeKTPbI
80 Ypok-npaktiky™m "Habsogerne bubmiorteka LJOK
CIIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
, bubnuoreka LIOK
81 Paii0akKTUBHOCTE U €€ BH/IbI
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aTomHOro szapa. HykionHas bubmioreka LJOK
Mozesb https://m.edsoo.ru/ffOc18ac
83 PapvioakTrBHBIE IpeBpalLleHus. bubmoreka IIOK
N3ororbl https://m.edsoo.ru/ffOclal4
84 Perrenuie 3ajau no reme: BbubmoTeka LIOK
"PasroakTuBHBIe MpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 ITepuopg nionypacnazga
Ypok-kKoH(pepeHLUs "PajuoakTUBHbIE
P epery A Bbubmoteka LIOK
86 W3/Ty4YeHUs B TIPUPOJE, MeULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




ApepHble peakyu. 3aKOHBI

87 COXpaHeHus 3apsl0BOro0 U MacCOBOI'0 Bubmorexa LIOK
P pAA https://m.edsoo.ru/ff0c1c58
yucen

a8 OHeprus CBsI3U aTOMHBIX szep. CBs3b bubmmoreka IIOK
MacChl ¥ SHepruu https://m.edsoo.ru/ff0c1d7a

89 Peruenue 3azau ro teme "AnepHoie
peakuu"

90 Peakuu cuHTe3a U fiefieHus saep. bubmiorteka LJOK
Ncrounrku sHeprun CosiHLa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHIus "aepHas

o1 SHepreTvKa. [elicTBus
Pa/IM0aKTUBHBIX U3TyUeHUN Ha )KUBbIe
OpraHu3Mbl"

[ToaroToBKa K KOHTPOJILHOM paboTe 110

92 TeMe "DJIeKTPOMarHUuTHOe 1oJ1e. bubmiorteka LJOK
OJIeKTPOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTOBBIE siBNeHUs"

KoHTposibHast paboTa 1o Teme

93 "DneKTpoMarHuTHoe 1oJie.
ONeKTPOMarHUTHbIE BOJTHBI.
KBaHTOBBIE siB/IEHUA"
[ToBTOpeHue, 06001IIeHNE.

94 JTabopaTtopHbie paboThI TT0 KypC Bubnmorexa [JOK
" P pv P " YPey https://m.edsoo.ru/ff0c245a

B3aumogericTBue Ten
[ToBTOpenue, 0600611IeHKe. Perienre
bubmoreka IIOK
95 pacyeTHbIX U KaueCTBEHHBIX 3aZiau 10
" " https://m.edsoo.ru/ff0c2572
TeMe "TerioBble poLiecChbl
96 [ToBTOpeHUe, 06061TIeHE. Perienne bubmoreka IIOK




pacueTHBIX U KQUeCTBEHHBIX 3a/a4 I10
Teme "KII/] TenyioBbIX ABUrarenen”

[ToBTOpeHMe, 06001eHe. PelieHue

https://m.edsoo.ru/ff0c2a22

bubmoreka IIOK

97 pacueTHBIX M KaueCTBEHHbBIX 3a/au 1o 1
https://m.edsoo.ru/ff0c2b30
Teme "KII/ 3/1eKTpOyCTaHOBOK"
[ToBTOpEHUe, 06001TIEHNE.
98 JIabopaTopHbIe paboThI 110 KypC 1 1 Bubnmorexa [JOK
" patop P \ yPey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SIB/IEHUS
[ToBTOpeHue, 060011eHMe. PaboTa c
. bubmorteka LIOK
99 TeKCTaMHU 10 Teme "3aKOHbI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHHsl B MeXaHUKe
[ToBTOpenue, 060061eHue. PaboTa ¢
. bubmorteka LIOK
100 TeKcTamu 110 TeMe "Kosnebanus u 1
. https://m.edsoo.ru/ff0c2e82
BOJTHBI
IToBTOpeHue, 06061eHKe. PaboTa C
. bubmioreka LJOK
101 TekcTaMu 1o TeMe "CBeTOBbIE 1
| https://m.edsoo.ru/ff0c3044
SIBJIEHUST
[MToBTOpeHue, 060611eHMe. PaboTa c
102 TekCTaMu 1o TeMe "KBaHTOBast u 1
siiepHasi pusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 27
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ITPOBEPAEMBIE ITPEAMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBbPA3OBAHUA

7 KIIACC

Kop
npoBepsieMoro
pe3y/ibTarTa

IIpoBepsieMble MpeMETHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOI'0 0011[ero 00pa3oBaHusi

1.1

HCII0J/Ib30BaTh U3yUE€HHBIE TTOHATUSA

1.2

1.3

1.4

1.5

pPa3/inuaTh SABJIEHHWA T1I0 OINMMCAHUKO HUX XdPdKTEPHBIX CBOMCTB M Ha

OCHOBE OIBbITOB, JEMOHCTPUPYIOIIMX JaHHOe (PU3nuecKoe siBjieHUe

pacrio3HaBaTh IpOsiBJieHWe W3Y4YeHHBbIX (U3UYeCKUX SIBJIeHUH B
OKpy’KarollleM MHpe, B TOM uuc/ie (pU3nuecKue sIBJieHUs B IIPUPO/Je,
TIPH 3TOM TI€PEeBOJUTL MPAKTUYECKYIO 3a/jauy B YUeOHYIO, BBIAENATH

CyllleCTBeHHbIe CBOWCTBA (TpU3HAKN) PU3NUYECKUX SIBJIEHUU

OMHUCHIBaTh H3y4YeHHble CBOMCTBA Tea U (U3UUecKUe SIBJIeHUs,
UCTONB3ysl  (u3nuecKre BeJWUMHBI, TIPU OMUCAHUMU TPaBUILHO
TpPakTOBaTh (M3UUECKWM CMBICJI UCMOb3yeMbIX BeIUUWH, HX
0003HaueHUst ¥ eJUHUILIbI (PU3UUECKUX BEJTMUWH, HAXOUTb (DOPMY/IbI,
CBSI3bIBAIOLME JIAHHYI0  (U3WYECKYH0 BeIUMYMHY C JPYTUMU
BeJIMUMHAaMKM, CTPOUTh TpadUKyd  H3YUeHHBIX  3aBUCUMOCTEN

(br3nUecKrx BeJIMUNH

XapaKTepu30BaTh CBOMCTBA Tes, (pr3nuecKue siBIeHHs U TPOLIECCHI,
VICTIO/Ib3ySl M3yYeHHble 3aKOHbl, MpPU 3TOM [iaBaTb CJOBECHYIO
(bopMynMpOBKY 3aKOHa U 3aluCbiBaTh €ro MaTeMaTuyeckoe

BBIDpdXKE€HHE

1.6

1.7

00BSICHATL (PU3UUECKHUE sIBJIEHMs, TIPOLIECChl U CBOKMCTBA TeJl, B TOM
yucie U B KOHTEKCTe CUTyaluil TPAKTUKO-OPUEeHTHPOBAHHOTO
XapakKTepa: BbISIB/SITh TNPUUHMHHO-C/Ie/ICTBEHHbIe CBsI3H, CTPOMUTh
oObsicHeHWe M3 1 — 2 JIOTUUECKWX IIaroB C omopod Ha 1 — 2
M3yUueHHbIX CBOMCTBA (hM3MUECKUX SIBJeHUM, (PU3NUecKrUX 3aKOHa WU

3dKOHOMEPHOCTHU

pemaTtb paC‘-IéTHBIe 3a/lda4ui B 1-2 AeﬁCTBHH, HCIO0JIb3ys 3dKOHbI U




dhopmybl, cBsi3bIBaroLMe (hr3nUecKre BeJIMUMHBL: HA OCHOBE aHaiv3a
yC/IOBUST  3aflauM  3allMChbiBaTh KpaTKOe yCJOBUE, TO/CTABJISATh
(u3uueckre BeIMUMHBI B (OPMYJIbI U TIPOBOJUTE PaCUEThl, HAXOAUTD
CrpaBOYHbIe /JaHHbIe, HeOOXOAMMbIe [l pellleHUs 3ajjau, OLeHUBaThb

PeaTMCTUUHOCTD MOTyYeHHON (Gr3nUecKou BeJTMUUHbI

1.8

pacro3HaBath TPOO/EMbI, KOTOPble MOXXHO PELIUTh TPU TTOMOIIH
(u3NuecKUxX MeTO[O0B, B ONMCAHUM HWCCAeJOBaHUSl  BbIAE/IATh
rpoBepsieMoOe  TpPeAroJioKeHue (rumnotesy), pasiMuatb U
WHTepNpeTUpPOBaTh TIO/yueHHbI pe3y/bTaT, HaXOJWUTh OLIMOKU B

XoJe OIlbITa, Ae/1aTh BBIBOEI I10 €ro pe3y/bTaTaM

1.9

1.10

1.11

TIPOBO/JIUTh OIBITBI 1O HaO/OAEHUI0 (DU3NUECKUX SBJIEHUH WM
¢u3nueckux  CBOMCTB  Tea:  (OpPMY/IMpOBaTh  MPOBEpsiEMble
NIPeANONIOXKEeHHsI, COOMpaTh  yCTAHOBKY W3  TIPeJIO’KEHHOIO

000py/j0BaHUsl, 3aMUCHIBATh X0/ OTbITa ¥ (POPMY/IMPOBATh BHIBO/IBI

BBIIOJIHATE TIPsSIMble M3MepeHUs] C HCI0/b30BaHWEM aHaorOBbIX M
1M(POBLIX MPUOOPOB, 3aMMChIBaTh TOKa3aHWs TMPUOOPOB C YUYETOM

3a/]JaHHOM aOCOJTFOTHOM TTOTPEIIHOCTA U3MepeHUi

MPOBOJIUTh ~ UCC/e[JOBaHHWEe  3aBUCMMOCTM  OJHOW  (r3HUUecKoi
Be/IMUMHBI OT JPYyroll C WCIONAb30BaHUEM TMPSIMbIX H3MepeHui,
yuacTBOBaTh B IJIAHMPOBAHUHM Yy4ueOHOTO WCCIeOBaHWs, COOMpaThb
YCTaHOBKY U BBITOJHATh U3MepeHUs], Ciefysl TIpe//IoyKeHHOMY T1/1aHy,
(bMKCUpOBaTh pe3yJbTaThl TMOAYYEHHOM 3aBUCHMMOCTH (PU3NUYECKUX
BeJIMUMH B BHU/Ie TIPE/JI0KeHHBIX TaO/IvI] U TPadHKOB, [1e/1aTh BbIBOAbI

TI0 pe3yJibTaTaM UCC/Ie/JOBaHHUSI

1.12

1.13

MPOBO/IUTb KOCBEHHbIe U3MepeHUsi (M3UUeCKUX BeJUUYMH, Ceays
TIpe/IJIO’KeHHOW MHCTPYKI[MH: TIPU BBITTOJIHEHUU U3MepeHu coOupaTh
9KCIepUMEeHTa/IbHYI0 YCTAaHOBKY M BBIUUC/ATH 3HaueHWe KMCKOMOW

Be/INUHHBI

cobmofaTh TIpaBW/Ia TEeXHUKH 0Oe3omacHOoCcTH mipu  pabote ¢

nabopaTopHbIM 000py/J0BaHHEM

1.14

yKasblBaTh TPUHLUMBI  JIeACTBUS TMPUOOPOB U  TeXHUYECKUX
YCTPOMCTB, XapakKTepu30BaTb TNPUHLMIbLI JIeHCTBUS U3YUYEHHBIX
NpuOOPOB M TEeXHUYECKUX YCTPOMCTB C TOMOIIbI0 UX OMMCaHUS,
UCMOMb3ysl 3HaHWA O CBOMCTBaX (DM3UUECKUX  SIBIEHUM U

HGO6XO,E[I/IMBIE (1)I/I3I/I‘-IECKI/IG 3dKOHBI 1 3aKOHOMEDHOCTH




1.15

NIPUBO/IUTh  TPUMEPhl  (HAaXOAWUTh WHGOPMAIMIO O TPUMEpPaXx)
MpaKTUUeCKOro MCIO0/Ib30BaHUsI (PU3NUeCKUX 3HAaHWUN B IOBCeJHEBHOM
JKU3HU 18 obecrieueHust 0e30MacHOCTM TIpU  OOpalljeHuH ¢
npubopaMy ¥ TeXHUYECKUMU YCTPOMCTBaMH, COXpaHeHHsI 3/10POBbs 1

co0/TF0/IeHNsT HOPM 9KOJIOTHYeCKOT0 TIOBe/IeHHsI B OKpY KarolIeld cpefie

1.16

OCYLIeCTB/ISATH OTOOP MCTOYHWKOB WH(OPMAI[UM B ceTH VIHTepHeT B
COOTBETCTBUM C 3a/laHHbIM T[IOMCKOBBIM 3allpOCOM, Ha OCHOBe
VMEIOIIUXCA 3HAaHUW M TyTEM CpaBHEHUS] Pa3/MUHbIX MCTOYHUKOB
BbI/Ie/ISITh MH(POPMALMIO, KOTOpasi SIBJ/ISeTCS MPOTUBOPEUMBOU WU

MOYKeT OBbITh HeJJOCTOBEPHOH

1.17

VICII0/Ib30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHuM
HayUHOTIOMYJIIPHYI0 ~ JIUTepatypy  (U3WUYeCKOro  COZeprKaHus,
CrpaBOYHblE MaTepuasbl, pecypcel ceTh VIHTepHeT, B/ajeTh
npréMamMM KOHCIIEKTUPOBAHUSI TeKCTa, IpeoOpa3oBaHus HHPOPMaLUH

Y3 OIHOM 3HAKOBOU CHUCTEMBI B JIPYTYIO

1.18

1.19

co3/jaBaTh COOCTBEHHbIE KpaTKHe MUChMEHHbIE U YCTHBIE COOOIIeHMS
Ha OCHOBe 2 — 3 WMCTOYHHUKOB WHMOPMALMK (PU3NUECKOTO0
CoZiep>KaHusi, B TOM UMC/le MyO/JIMYHO ZieslaTh KpaTKUe COOOILeHHS O
pe3y/ibTaTaXx IIPOEKTOB WM YyueOHbIX WCCIeOBaHUMN, TIPU 3TOM
rPaMOTHO UCTIO/Ib30BaTh W3YyUeHHBIM TMOHSATHUHHBIA armapar Kypca

(b13MKHY, CONPOBOXK/AATh BBICTYIIEHME ITpe3eHTalen

TIPY BBITOJTHEHUH yueOHBIX MPOEKTOB U MCC/IeA0BaHUN PaCIIPeensiTh
00513aHHOCTH B T'PYTIIe B COOTBETCTBUM C MOCTaB/IeHHBIMH 33/jauaMy,
C/1IeJUTh 3a BBINOIHEHWeM I/laHa [eMCTBUM, a/leKBaTHO OLleHHWBAaTh
COOCTBeHHBIM BK/IaJ B JeATeNbHOCTb TPYIIbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE B3aUMO/IeNCTBHE, YUHThIBast MHeHUe

OKPY>KaroIIHX

8 K/IACC

Kop
IpoBepsIeMoro
pe3yJ/ibTaTa

1.1
1.2

HPOBEPHEMBIE npeaMeTHbI€ pe3y/1bTAdThl 0CBOEHUA OCHOBHOM
06p830BHTE]’le0ﬁ NnporpaMmbl OCHOBHOI'O 06].[[81"0 06pa3onalmﬂ

HCII0/1b30BaTh ITOHATHUA

pa3/iMuaTth ABJIEHUA I10 OIMMCAHHWIO HMX XdPdKTEPHBIX CBOICTB M Ha




OCHOBE OIIbITOB, JIeMOHCTPUPYIOIIUX aHHOe (PU3NUecKoe siBJieHUe

1.3

1.4

1.5

pacrio3HaBaTh IpOsIBJieHWe W3Y4YeHHbIX (U3UYeCKUX SIBJIEHUH B
OKpY’KarollleM MHpe, B TOM 4uc/Ie (pU3nuUecKue sIBJieHUs B IIPUPO/Je,
TIPY 3TOM TI€PeBOJUTL MPAKTUUECKYIO 33/jauy B YUeOHYIO, BBIEMATh

CyllleCTBeHHbIe CBOMCTBA (MPU3HAKK) (M3UUeCKUX SIBIeHUM

OMHUCHhIBaTh H3y4YeHHble CBOMCTBA TeJ W (U3UUeCKUe SIBJIEeHUS,
ucrnonb3ys (ur3nuyeckre BeMUUMHBI, TPU OMMCAHWU TPaBUJIBHO
TPakTOBaTb  (PU3WYECKUM  CMBIC  MCHOb3yeMbIX  BEJIMYMH,
0003HaueHUs U eJMHULIBI HU3NUECKUX BeJTNYMH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAIOLME [AHHYI0 (U3MYECKYH0 BeIMUMHY C JpPYyTUMHU
Be/lMYMHAMH, CTPOMTb TpapuKud  W3YUYEeHHBIX  3aBUCHMOCTEM

(bu3nuecKUx BeTMUNH

XapaKTepu30BaTh CBOMCTBA Tes, (pr3nuecKue siBIeHHs U MPOLIECCHI,
WCTO/b3ysl HW3yueHHble 3aKOHbl, TPU 5TOM /[jaBaTb CJIOBECHYIO
(hopMynMpOBKY 3aKOHa U 3alKCbiBaThb €ro MaTreMaTuyeckoe

BBIDpdXKEHHE

1.6

1.7

1.8

00BSICHATL (hM3KUeCKHe TIPOIecChl U CBOMCTBA TeJ, B TOM UKC/ie U B
KOHTEKCTe CUTyalud TMPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIB/ISITh TIPUUMHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTL 00bsiCHeHHe U3 1
— 2 JIOTUYeCKUX LIAaroB C TMOMOIMIbI0 1 — 2 H3yueHHBbIX CBOMCTBA

(ur3nueckux siBfeHUH, (pU3nuecKrx 3aKoHa UM 3aKOHOMEPHOCTH

pelllaTh pacyéTHble 337auv B 2 — 3 [1elCTBUS, UCTO/b3Yys 3aKOHbI U
(hopMybl, CBsI3bIBarOLME (PU3MUECKHUe BeJMUMHbBL: Ha OCHOBE aHa/ln3a
YCJIOBUSI 3a/lauM 3alMChIBaTh KPaTKOe YCIOBUeE, BbISIBISITH HEJOCTAaTOK
JNAHHBIX [Is DeIIeHWs 3aJjaud, BbIOMpaTh 3aKOHBI U (OPMYJIbI,
HeoOXO/MMbIe /il €€ pelleHus], TIPOBO/IUTh PAaCUéThl U CPAaBHUBATh
MOJIyueHHOe 3HaueHue (PU3MYeCKOW BeIMUMHBI C UW3BECTHBIMU

JaHHBIMKA

pacrio3HaBaTh Mpo0OJieMbl, KOTOpPble MO)XHO PeILIUTb TPU IOMOIIU
(hr3MUeCKHUX METO/0B, MCIT0JIb3Ysl ONMCAHKEe UCCIeJOBaHUs, BbIJIeATh
TpoBepsieMoe TIPe/NIo/I0’KeH!e, OLleHUBaTh IPaBUIBHOCTb MOpPsiAKa

npoBeaeHud nccjaeg0oBaHus, Aej/1aTb BBIBOAbI

1.9

TIPOBO/IUTh OIMBITBI 10 HabMofeHN0 (PU3NUeCKUX sIBJIEHUA WU
¢u3nyeckux  CBOMCTB  Tea:  (OpPMy/MpOBaTb  MpOBepsieMble

TIPE/ITIONIOKEHUs,, ~ COOMpaTh  YCTAHOBKY W3  MPeJJI0KEHHOr0




000py10BaHusl, OMMCHIBATH X0/ OIbITa U JOPMYIMPOBATh BHIBO/IBI

1.10

BBITIOJIHATh TIpPsSIMble U3MEpPEeHUsI C HCIO0/b30BaHUEM aHaJIOTOBbIX
NIpUOOPOB U AATUMKOB (PH3UUECKUX BeTUYUH, CDAaBHUBATb Pe3y/IbTaThI

W3MepEeHUH C yuéToM 3a/laHHON abCOJTFOTHOM TIOTPEITHOCTH

1.11

1.12

NPOBOJUTh ~ UCC/e[J0OBaHHWEe  3aBUCUMOCTH  OJHOM  (hM3HUUYeCcKoi
Be/IMUMHBI OT JpPYroil C WCIO0/Jb30BaHUEM TIPSIMBIX W3MEePEeHMUIA:
TUIaHUPOBaTh HCC/IeI0BaHUe, COOMpaTh YCTAaHOBKY U BBIMOJHSTH
V3MepeHusi, Cjiefys  TpeAJO)KeHHOMY  IaHy, (UKCHPOBATh
pe3yJibTaThl TIOMyUYeHHOW 3aBUCUMOCTH B BHje Tabmui u rpaduKoB,

AeJ1aTb BBIBOJEI I10 pe3y/IbTaTaM UCC/1eJOBaHHA

MpOBOAUTH KOCBEHHbIe HN3MepeHHs (bI/BI/IIIECKI/IX BeJIM4YHuH:
MMJ1IaHUPOBATb U3MEPEHUNH, CO6I/IpaTL SKCIIEPUMEHTA/ILHYIO YCTAdHOBKY,
caienysa HPE,LUIO)KEHHOI‘/JI WHCTDYKLMHW, W BbIUMC/IATH 3HAYEHHE

Be/IMUMHBI

1.13

cobmofaTh TIpaBW/Ia TeXHUKH Oe3omacHocTH mipu  paborte ¢

nabopaTopHLIM 000py10BaHUEM

1.14

1.15

1.16

1.17

XdPAKTE€PU30BATh TIPUHIMUIIBL AEﬁCTBHH N3YUYEHHbIX HpI/IGOpOB u
TeXHHUYeCKH1X YCTpOﬁCTB C OHOpOfI Ha HMX OIIMCaHUWA, HCII0b3yA
3HaHUSI O CBOMCTBAxX (l)I/IBI/IquKI/IX SIBJICHUN U HQO6XO,E[I/IMBIE

(usryeckre 3aKOHOMEPHOCTH

pacrio3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOMCTBA M U3MepUTe/IbHbIe
NpUOOPHBI M0 CXeMaM M CXeMaTHUHBIM PHUCYHKaM, COCTaBJISITb CXEMbI
3/IEKTPUYECKUX I[elell C TIoC/eoBaTellbHBIM UM TapasulesIbHbIM
coeJVHEHHWEM J/IeMEeHTOB, pa3/anyas yCJIOBHble 0003HaueHUs
3JIEMEHTOB 3/IeKTPUYECKHX L{erneit

NPUBO/IUTb  TIPUMepbI  (HAXOAWUTh WMHGPOPMALMI0 O MpUMepax)
MPaKTHUUEeCKOT0 MCI0/b30BaHUsT (PU3NUeCKUX 3HAHUM B TIOBCEJHEBHOU
KU3HU i obecriedyeHust 0e30MacHOCTM TIpU  OOpalljeHuH ¢
npruboOpamMu ¥ TeXHUUECKUMH yCTPOMCTBAMU, COXPAHEHHUS 3/10POBbs U

co0/TF0/IeHVsI HOPM 9KOJIOTHYeCKOT0 TIOBe/IeHHsI B OKPY KaroIeil cpejie

OCYLL[eCTBJISITh MTOUCK UH(POPMaLK (PH3MYeCKOT0 COZlepyKaHus B CeTH
VHTepHeT, Ha OCHOBE HMEIOLMXCS 3HAaHUW M TYTEM CpaBHEHUS
JIOTIOJIHUTE/IbHBIX MCTOUHUKOB BbIIESTh KH(OPMALMIO, KOTOpas

AB/IAETCA HpOTI/IBOpe‘-II/IBOI‘/JI WJIA MOYKeT OBbITh HEAOCTOBepHOﬁ

1.18

WCII0/Ib30BaTh TIPU  BBITIOJHEHWM yueOHBIX 3aJaHUM  HAy4HO-




1.19

TIOTY/ISIPHYI0 JIUTepaTypy (pM3UUYecKoro cojiep>KaHusi, CIpaBOYHbIE
MaTepuasbl, pecypcbl ceTd VIHTepHeT; BiajeTb IpUEMaMHU
KOHCITeKTUPOBaHUsI TeKCTa, TpeoOpa3oBaHus UH(GOPMAL[UA U3 OFHOU

3HAKOBOMW CUCTEMBI B IPYTYIO

co3/jaBaTh COOCTBEHHbBIE MTHChMeHHbIe U KPaTKHe YCTHbIe COOO0IeHus,
000011ass uHMOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTrO
Cofiep>KaHusi, B TOM uYHc/e TyOMUYHO TMpe/CTaB/sATh pe3y/IbTaThl
MIPOEKTHON WM WCC/Ie[J0BaTeIbCKON  JeSITeIbHOCTH, TIPH  3TOM
IPaMOTHO MCITI0/Ib30BaTh H3YyUeHHbIN TOHSATHUHHBIM anmapar Kypca

(hb13UKY, COMPOBOXK/IaTh BBICTYTI/IEHHE TIpe3eHTalei

1.20

9 K/IACC

TIPYU BBITIOJIHEHWU yUueOHBIX MPOEKTOB U UCC/IeOBaHUN (DHU3UUECKUX
TIPOLIECCOB pacripefieisiTb 00s3aHHOCTH B TPYIINie B COOTBETCTBUU C
MOCTaB/eHHbIMUA  3aJjlauaMi, CJAeIUTb 3a BbIMIOJIHEHHWEM [JlaHa
JeiCTBUM U KOPpPeKTUpOBaTb  €ro, aJieKBaTHO  OlleHWBaTh
COOCTBEHHBI BK/IaZ, B [JeSTeJbHOCTb TPYMIbI, BBICTPAUBaTh
KOMMYHUKaTUBHOE  B3aWMOJIEHICTBUe,  TIPOSIB/IsIA ~ TOTOBHOCTh

paspeiiaTb KOHQIUKTbI

Kopg
npoBepsieMoro
pe3y/jbTara

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOI'0 0011[ero 00pa3oBaHust

1.1

HCI0J/Ib30BaTh MU3yUEHHBIE TTOHATUSA

1.2

1.3

1.4

pa3/inuaThb SABJJIEHHA TI0 OIMMMCAHUK0 HUX XdPdKTEPHBIX CBOMCTB M Ha

OCHOBE OIBbITOB, JEMOHCTPUPYIOIIMX JJaHHOe (PU3nuecKoe siBjieHUe

pacrio3HaBaTh MPOSIBJIeHWEe M3YYeHHbIX (U3NYECKUX SIBJIEHUM B
OKpy’KarollleM MHpe, B TOM uuc/ie (U3nuecKue sIBJieHWs B NIPUPO/Je,
TIPH 3TOM TI€PEBOJIUTH MPAKTUYECKYIO 3a/jauy B YUeOHYIO, BBIIENATh

CylljeCTBeHHble CBOUCTBA (TIPU3HAKKW) (PU3NUECKUX SIBJIEHUMN

OTHMChIBaTh M3yUeHHble CBOWCTBA Tel U (PU3MUeCcKue sIBIeHUS,
VCTOJIb3ysl  (pU3MuUecKre BeJWYMHbI, TNPU OMUCAHUU TPaBUIBHO
TPakTOBaTb  (PU3MUECKMM  CMBICT  WCIIOb3yeMbIX  BEJIMYMH,
0003HaueHust U eJUHULIbI (PU3UUECKUX BeJTMUMH, HAXOAUTb (OPMYIIbI,

CBSI3bIBAIOLL[ME  JlaHHYIO (PU3MUECKYl0 BeIMUMHY C  [JPYTUMH




1.5

Be/lMYMHAMH, CTPOMTb TpapUKud  H3YYEeHHBIX  3aBUCHMOCTEM

(bu3nyecKrx BeTMUYUH

XapaKTepu30BaTb CBOMCTBA TeJl, (pr3nuecKue SIBIeHHsI U MPOLIECCHI,
WCTO/b3ysl HW3YyueHHble 3aKOHbl, TNPU S5TOM /[jaBaTb CJIOBECHYIO
(opMynMpOBKY 3aKOHa W 3alKCbiBaTh €ro MaTeMaTuyeckoe

BbIpa)KeHHe

1.6

00BSICHATL (hU3HUeCKHe TIPOIeCChl U CBOMCTBA TeJl, B TOM UKC/Ie U B
KOHTEKCTe CUTyallud MpPaKTUKO-OPUEeHTUPOBAHHOIO  XapakTepa:
BBISIB/IITh TIPUUUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTb 00BSICHEHHE U3 2
— 3 JIoTUYeCKUX IlaroB C TOMOIIbI0 2 — 3 H3yueHHBbIX CBOMCTBA

Cl)I/IBI/IquKI/IX HBHeHHﬁ, Cl)I/IBI/IquKI/IX 3dKOHa WJ/IK 3dKOHOMEPHOCTH

1.7

pelaTh pacuéTHble 3ajauM (onvparoluecs Ha cucreMy u3s 2 — 3
ypaBHeHUI), WCMOMb3ys. 3aKOHbl W (OPMyJbl, CBSI3bIBAIOLUE
(¢u3nyeckre BeMMUMHBI: Ha OCHOBe aHalM3a YCJIOBUS —3a/laud
3anuchbiBaTh KpaTKOe YC/IOBUe, BBbISB/AATb HeJOCTarollle WU
M30bITOUHBIE /JaHHbIe, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIe
[JIs pellleHusi, NPOBOJUTb PacyéTbl U OLeHUBAaThb PeajCTUUYHOCThb

IMMOJIYyUEHHOI'O 3HaU€HUA (:l)HBH‘—IGCKOﬁ Be/IMUMHBI

1.8

1.9

pacrio3HaBaTh TMpPOOIeMbl, KOTOpble MOXXHO DEIIWTh TP TIOMOILA
(hr3rUecKUx METOZOB, MCIO/b3Ys OMKMCAaHWe WCC/e/JOBAHUS, BBIE/IATh
TipoBepsieMoe TpeJroJioXKeHre, OLleHWBaTh IPaBU/IbHOCTL TOPsAKa
TpOBeJleHUs] UCC/Ie[iOBaHMs, /[ieJlaTh BbIBO/bI, HWHTEPNpPeTUPOBaTh

pe3yJibTaThl HAO/FO/IEHNH 1 OTTHITOB

NPOBO/IUTh OMBITHI TI0 HAO/MIOJEHUI0 (U3UUECKUX SIBJIEHUN WIIN
(u3MUeCKNX CBOWMCTB TeJI: CAMOCTOSITE/IbHO COOMpaTh yCTAaHOBKY W3
n30bITOUHOrO Habopa 000py/[0BaHMs, OMMCHIBATh XO, OIbITA M €ro

pe3y/bTaThl, (HOPMYJIMPOBaTh BLIBO/IbI

1.10

1.11

NIPOBOJIUTh TPU HEOOXOAMMOCTH CEpUI0 TIPSIMbIX H3MEPEHUH,
omipefie/isisi  CpeiHee 3HAueHHe W3MepsieMol BeJUUrHbl ((POKyCHOe
paccTtosiHie cobuparoiieli MH3b1), 000CHOBBIBaTH BLIOOD criocoba

M3MepeHus (M3MepPUTEeTbHOTO Tprbopa)

MIPOBO/IUTh MCC/e/J0OBaHHe 3aBUCUMOCTeH (DH3UYeCKUX BeIUUUH C
VICTI0/Ib30BaHMEM TMPSIMBIX WM3MepeHUl: MJIaHUpOBaTh HCC/e/J0BaHUe,
CaMOCTOSITEJTBHO COOMpaTh yCTaHOBKY, (DMKCHPOBATh Ppe3yJbTaThl

HOﬂy‘JEHHOﬁ 3dBUCHMMOCTH (1)I/I3I/I‘-IECKI/IX Be/IMUMH B BHE Ta6J'II/IL[I/I




rpaduKoB, ZiefiaTh BBIBO/BI IO pe3ysibTaTaM UCC/ieZj0BaHuS

1.12

NPOBOJUTb ~ KOCBEHHble  H3MepeHHs1  (U3MUeCKHUX  BeIUUUH:
IJIaHUPOBaTh U3MepeHusi, COOMpaTh SKCIIEPUMEHTAIbHYI0 YCTaHOBKY
Y BBINOJIHATL W3MEpeHus, Cjefysl TMpeAo’KeHHOU HHCTPYKLUH,
BBIUMC/IITh 3HaueHWe BeIWUYMHbl WM aHa/JWU3MpOBaTh I10JyuyeHHble

pe3y/bTaThl C YUETOM 3a/JaHHOM MOTPEIIHOCTUA U3MePeHU

1.13

1.14

cobnroiaTh TIpaBW/la TeXHUKA Oe3oracHocTd 1mipu  pabore ¢

nabopaTopHbIM 000pY/J0BaHHEM

pasnuuaTh OCHOBHbIE TPU3HAKW H3YYEHHBbIX (PU3NUECKUX MOJeeil:
MaTepHasibHasi TOUKa, abCOTFOTHO TBEP/[0€ TeJI0, TOUeUHbIH NCTOUYHUK
CBeTa, JIyu, TOHKasl JIMH3a, TJlaHeTapHasi MOJe/lb aToMa, HYK/IOHHast

MOJeJ/Ib aTOMHOI'O A4pa

1.15

XapaKTepr30BaTh TIPUHIUIIBI JI€HCTBUS HW3YyUeHHBIX TPUOOPOB U
TeXHUUeCKUX YCTPOMCTB C OIMOpPOM Ha WX OMMCAHUS, WCIOb3ys
3HaHHWA O CBOMCTBAX (U3WUECKUX SBJAEHMHA U HeoOXoJuMble

(u3ryeckrie 3aKOHOMEPHOCTH

1.16

WCIO/Mb30BaTh CXeMbl M CXeMaTU4Hble DPUCYHKA H3yUeHHbIX
TeXHUUECKUX YCTPOUCTB, M3MepUTe/bHbIX nipubopoB u
TeXHOJIOTUYECKUX TIPOLIECCOB TPH PeIIeHUH yueOHO-TIPaKTHUeCKUX
3ajiau, OMTUYECKHe CXeMbl JI/Is TIOCTPOeHUs N300payKeHi B MJI0CKOM

3epKaJjie U cobuparolei mH3e

1.17

NPUBO/IUTh TMpPUMepbl (HaXOAWTh WHGOpPMAIMIO O TpUMepax)
NPaKTUYeCKOr0 MCMO/b30BaHus (PH3UYeCKUX 3HaHUI B NTOBCEJHEBHOM
XW3HU i1 obecrieyeHus 6e30macHOCTH TP oOpalieHuud C
nprubopamu ¥ TeXHUUECKUMH yCTPOMCTBAaMH, COXPaHEHUs 3710POBbs U

CO6J'II-O,£L€HI/IH HOPM 3KO0JIOTH4YeCKOI'0 MoBeJeHNsA B Opr)KElI-OLLIEﬁ cpege

1.18

OCYILLECTB/ISITh MOUCK UH(POPMaLUU (PU3MUYECKOTO COJepP>KaHUs B CeTH
WHuTepHeT, camocTosiTeibHO (GOpPMYy/IMpysi TOMCKOBBIM  3ampoc,
Haxo[WTb MYTA  OMpeJe/ieHuss  JAOCTOBEPHOCTU  TOJIyYeHHOU
vH(bOpMallMd Ha OCHOBE WMEIOIIUXCS 3HAaHUM U JOTOJIHUTEIbHbBIX

HCTOYHHUKOB

1.19

WCTOMb30BaTh TP BBITIOJIHEHUM  yUeOHbIX 3aJjaHui  Hay4yHO-
TOMY/ISIPHYIO JIUTepaTypy (PU3MUeckoro cofeprkaHusi, CIIpaBOUHbIE
MaTepuasnbl, pecypcbl ceTH VHTepHeT; BnajeTb INpuéMaMu

KOHCIIeKTHPOBaHHUsI TeKCTa, Tpeobpa3oBaHus MH(GOPMALUHM U3 OFHOU




3HAKOBOM CUCTeMBI B IDYTYIO

1.20

co3/jaBaTb COOCTBEHHbIE TMHWCHMEHHBbIE M YCTHbIE COOOIIEHUS Ha
OCHOBe WH(OpPMalUM W3 HECKOJbKHX MCTOUHHUKOB (PU3MUYECKOro
cofiep>KaHusi, MyO/MUHO TPeCTaB/IATh pPe3yJbTaThbl TTPOEKTHON WM
VCC/IeOBAaTe/IbCKOM  edITe/lbHOCTH,  TIPU  3TOM  T'PaMOTHO
WCIIO/Tb30BaTh U3yUeHHbIN MTOHSATUHHBIN arfapaT u3y4aemMoro paszesa
(U3MKKM ¥ COMpOBOX/JATh BBICTYILJIEHWE TIpe3eHTalueld C YuéToM

0Cc00eHHOCTel ayAUTOPUY CBEePCTHUKOB

1.21

TIPYU BBITIOJIHEHWU yUueOHBIX MPOEKTOB U UCC/IeIOBaHUN (HHU3UUECKUX
TIPOLIECCOB pacripefieiiTb 0053aHHOCTH B TPYIINie B COOTBETCTBUU C
MOCTaB/leHHbIMUA ~ 3a/lauaMi, C/AeIUTb 3a BbIMIOJIHEHHWEM TlJlaHa
JeiCTBUM U KOPpPeKTUpOBaTb  €ro, afieKBaTHO  OlleHHWBaTh
COOCTBEHHBI BK/IaZ, B [IeATeJbHOCTh TPYIIIbI, BBICTPAaUBaTh
KOMMYHUKaTUBHOE  B3aWMOJIEHICTBUe,  TIPOSIB/IsII ~ TOTOBHOCTh

paspeliiaTb KOHQIUKTbI




ITPOBEPAEMBIE 3J/IEMEHTBI COAEP)KAHUSA

7 KIIACC

Kopa Kop

IIpoBepsieMble 3/IeMeHTBI CO/leP)KaHUA
pasjena j/1IeMeHTa

®U3UKA U EE POJIb B IO3HAHMU OKPY>XAIOIIIET'O MHUPA

dusrka — Hayka O Ipupofe. SBjieHUs NPUPOJBIL.
1.1 dusnueckre  SgBJIEHMS: MeXaHHUuecKue, TeIlJIOBLIE,

JJIEKTpHUUYEeCKHEe, MA'HUTHLBIE, CBETOBbBIE, 3BYKOBLIE

dusnueckue BeJWuMHBL.  V3MepeHHe — (puU3MUECKUX
1.2 BeMunH.  Pusnueckue  1ipubopbl.  IlorpemnrHocTsb

r3MepeHuil. MexayHapoZHasi cucTeMa eJMHHL]

EcTecTBeHHOHayYHBbIM MeTOZ TIO3HaHUS: HaOJoJeHue,
MOCTAaHOBKA HAy4YHOTO BOIPOCA, BbIJBU)KEHHE THIIOTe3,
1.3
1 SKCIIEPUMEHT TI0 TIPOBEPKe THIIOTe3, OOBSICHEHHe

Ha0/1r0/]JaeMOro sIB/IeHUs

1.4 Onucanue pu3nuecKux siBJIeHUH C TOMOILBIO Mo/iesieit

[TpakTHyeckue paboTHI:

###Par###l13mepeHne pacCTOSTHUN.

#iHPar###l3MepeHre o0BEMa >KUAKOCTU U TBEPZAOTO
1.5 Tesa.

###Par###OrnpeienieHre pa3sMepoB MaJjlbIX TeJl.

###Par###l13MepeHre  Temrieparypbl IIpM  [IOMOLLHA

JKUIKOCTHOI'O TEPMOMETDA U [aTUUKd TEMIIEPATYPHL

I[TEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHNN BEIIIECTBA

###Par###CTpoeHne BellleCTBa: aTOMbI M MOJIEKYJIbI, UX
2.1 pasMmepnl.  OmnbITbl,  [JOKasbIBarolje  JAWCKpeTHOe

CTpO€HHEe BelleCTBad

2 ###Par###]IBrokeHne  uactuy,  BewjectBa.  CBA3b
2.2 CKOPOCTA  [ABW)KEHUsI UYaCTUl] C  TeMIlepaTypoHu.

BpoyHoBckoe fBrkeHue, quddy3us

53 B3aumo/ielicTBre yacTUl] BellleCTBa: MPUTSKeHUE U
OTTa/IKUBaHUe




###Par###Arperatuble COCTOSIHUSA BellleCTBa: CTpOeHue

rasoB, JKUJKOCTel U TBEPALIX (KPUCTA/JTMUECKUX) Tesl.

24 B3aumocBa3bp MexJy CBOWCTBAMU BelleCTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIeKYJISIPHbIM
CTpPOeHHeM

2.5 OcobeHHOCTH arperaTHbIX COCTOSTHUM BOZIbI
[TpakTrueckue paboTHI:
###Par###0OLleHKa uamMeTpa aToMa MeTOJOM psifioB (C
rcrosib3oBaHreM ¢otorpaduii).

2.6 #HHPar###ONbITEI MO0 HAOMIOJEHUI0  TEIUIoBOIO

paclivpeHys ra3os.
#H#HPar###ONBITEI 10 0OHAPY)KEHWIO JIeHCTBUS  CHJ

MOJIEKYJIADHOI'O MPUTDKEHUA

IBVDKEHWE Y B3AUMOJENCTBUE TEJ

31 MexaHnueckoe JIBU)KEHHE. PaBHOMEpHOE u
' HepaBHOMEpPHOe [IBU)KeHHe
H##Par###CKOpPOCTD. Cpepusist CKOpOCTb rpu
3.2 HepaBHOMEPHOM [IBV)KeHUM. PacuéT myTy U BpeMeHU
[ BUKEeHUs
SIBneHve WHepUMU. 3aKOH WHepUMU. B3aumopelicTBue
3.3 Te/l KaK NPUYMHA U3MEHEeHUs CKOPOCTU JBUKEHUs Tell.
Macca Kak mepa UHepTHOCTH TeJla
3.4 ###Par###lnotHOCTL BeljecTBa. CBs3b IIOTHOCTH C
. KOJIMYeCTBOM MOJIEKYJI B e[UHUIIe 00BEMa BelecTBa
3.5 Cuiia KaK XxapakTepuCTUKa B3auMO/IelCTBUS Tell
36 Cuna ynpyroctd U 3akoH I'yka. M3MmepeHue Cuibl C
' TIOMOLLIBI0 IMHAMOMeTpa
3.7 ###Par##H#SBIeHre TaroteHus U cuia Tsokectu. Cuia
' TsDKeCTH Ha Jpyrux IiaHerax. Bec Tena. HeBecomocTs
38 Cua TpeHus. TpeHue CKOIbXeHUSI U TpeHUe IIOKOSl.
' TpeHue B Ipupo/ie U TeXHUKE
3.9 #H##Par###CnoxkeHue CWJ, HarpaB/eHHBbIX [0 OJHOU
' npsiMoii. PaBHOZIeMCTBYOIIAsT CUJT
3.10 [MpakTHyeckue paboOTHI:




3.11

3.12

OmnpegeneHrve CKOPOCTH PaBHOMEPHOIO  JIBW)KEHUS
(wapvka B JKMAKOCTH, MOJENd  3/IeKTPUYeCKOro
aBToMoOuss W Tak ganee). OnpezneneHue cpeaHei
CKODOCTH CKOJbKeHWsi Opycka WM IIapuka Ti0
HaKJOHHOM TUIOCKOCTU. OmpefiesieHWe  IJIOTHOCTH
TBEpOro Tena. OnbIThI, JIEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsbKeHusi (Aedopmaiiuu) Mpy>KUHbI OT
TIPUIOKEHHOW  cujbl.  OmbITHL, J€MOHCTPUpPYHOIIMe
3aBUCHMOCTb CWJIbI TPEHUSI CKOJIbKEHUSI OT Beca Teqa U

XapakTepa COMPUKACAIOIIUXCs [TOBEPXHOCTeN

du3nueckue sBIeHUs B TIPHUPOJe: MPUMepbI ABWKEHUS C
pa3/IMUHbIMUA CKOPOCTSIMU B >KWBOM Y HEXXUBOM TPUPO/IE,

JIeVICTBYE CUJIbI TPEHUSI B TIPUPO/E U TEXHUKE

TexHHUuecKre yCTpPOKCTBa: AUHAMOMETP, MOAIIUITHUKI

IABJIEHUE TBEPBIX TEJI, )KUIKOCTEM 1 TA30B

HNaBnenue TBépAoro Tena. CriocoObl yMeHBIIEHUS U

1 yBe/IMYeHUs [aBieHus
40 [aBneHue rasa. 3aBUCUMOCTD JIaB/IeHUS ra3a OT 00bEMa,
' TemriepaTyphbl
43 [lepenaua maBneHvs TBEPABIMU TelaMH, XUAKOCTAMU U
' rasamu. 3akoH [lackass. [IHeBMaTHUecKue MallivHbI
3aBUCUMOCTh  [IaBJIeHUsI >KUJKOCTA OT  TJIyOWHBI.
4.4 I'vapocratuueckuii mapaziokc. CooOIaroIyecs CoCy/bl.
I'mppaBivueckrie MexaHHU3MBbI
AtMmocdepa 3emnu u atmocdepHoe aBiaeHue. [IpuunHbI
A4S CYIIIeCTBOBAHUSI BO3ZYIIHOM 00070ukr 3emsd. OmbIT
' Toppuueniu. 3aBUCUMOCTb aTMOC(HEpPHOr0 JjaB/IeHUsI OT
BBICOTBI Ha/ YDOBHEM MODS
46 V3mepenvie armocdepHoro pasneHusi. I[IpubGopel as
. V3MepeHust aTMOC(HEepHOro JaB/eHus
[HelicTBre >XUAKOCTM U Tra3a Ha TMOTPY)KEHHOe B HUX
4.7 Teno. BeITamkuBaroilas (apxumeznoBa) cuaa. 3akKOH
Apxumea
4.8 [1naBanue Ten. Bo3gyxoriaBaHue




4.9

[MTpakTrueckue paboThIL:

WccnenoBanve 3aBUCMMOCTM Beca Tela B BOJe OT
00bémMa TOTPY)KEHHOM B JKMJKOCTH YacTH TeJa.
OrnipesiesieHre BbITA/IKMBAIOLLe CUJIbI, 1eCTBYIOIIeN Ha
TeNo,  TIOTPY)KEHHOe B JKMAKOCTb.  [IpoBepka
He3aBHCHMOCTH BbITQJIKMBAIOLLlell CUJIbI, [lelCTBYOLLIe
Ha Tel0 B JKUJKOCTH, OT Macchl Tena. OMNbITH,
JIEMOHCTPUPYIOLMEe  3aBUCHMMOCTb  BbITaJKWBAIOLEM
CUJBI, eWCTBYIOIIEH Ha Telo B XKUIKOCTH, OT 00BEMa
MOTPY>KEHHOW B XUJKOCTb YaCTU Tejla U OT IJIOTHOCTU
Xuzakoct.  KoHCTpyupoBaHWe — apeoMeTpa WU
KOHCTPyMpOBaHUe  JIOAKU UM  OmOpejesieHde  eé

Ipy30I0ALEMHOCTHU

4.10

dusnueckue  sABJIEHUS B TPUPOJE:  BiMsSHUE
aTMOoC(hepHOro /laB/ieHUs Ha )KUBOW OpPraHu3M, TlaBaHue

pbIO

4.11

TexHUYeCcKHe YCTPOWMCTBAa: COOOILAIOIMECS COCY/bI,
YCTPOUMCTBO BOJOMPOBOJA, THUApaBIUUECKHUN TMpecc,
MaHOMeTp, OapoMeTp, BBICOTOMep, TOPLIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPI'UAI

5.1 MexaHnuueckasi pabota
5.2 MexaHunyeckast MOILIHOCTb
c 3 [TpocTele MeXaHU3MbI: pblyar, 0JIOK, HaK/JIOHHasI
' IJIOCKOCTh. [IpaBuio paBHOBecus ppluara
5.4 [TpuMeHeHMe TIpaBU/Ia PABHOBECHUS pblUara K 010Ky
«30/10TOe  TIpaBUO»  MeXaHUKH.  KosdduimeHT
5.5 T10J1e3HOT0 JleNCTBUS MeXaHU3MOB. IIpoctsie
MeXaHU3MbI B ObITY ¥ TEXHUKE
5.6 [ToTeH1ManbHasi SHEPTUU TeJsla, TIOJHATOr0 HaJ, 3eM/en
5.7 Kunetnueckas sHeprus
- [TonHasi mMexaHuyeckasi 3Heprusi. 3aKOH M3MeHEeHUusl U
' COXpaHeHUs1 MeXaHUYeCKON SHeprun
5.9 [MpakTrueckue paboThL:




##Par###Onpenenenue pabOTbl CUIBI TPEHUsS TIPH
DaBHOMEDHOM [IBW)KEHHWH Tejla [0 TOPU30HTaIbHOU
MOBepXHOCTU. VccienoBaHWe yC/IOBUM — PaBHOBECHS
pbiuara. M3mepenue KIIJI Hak/JIOHHOW TIJIOCKOCTH.

N3yueHure 3aKk0Ha COXpaHeHUs1 MeXaHUYeCKON SHepruu

®dusnueckue SBIEHUS B npupoje: pbluyaru B TeJjie

5.10
yesioBeKa
TexHuyeckrWe yCTpONCTBA: pblyar, TIOABWXKHBIA U
5.11 HeTO/IBV)KHBIN OJI0KHM, HAaK/IOHHAs TUIOCKOCTB, TPOCTHIe
MeXaHU3MbI B OBITY
8 KV/IACC
Kopa Kop
IIpoBepsiemble 371eMeHTbI CO/iepP)KaHUA
pa3jena 3/IeMeHTa
TEIIJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKY/ISIPHO-KUHETUUeCKON
6.1 TeOpUU CTpOeHUs BewjecTBa. Macca U pasmepsbl
' Monekyn.  OmnbeITbl, TOATBEP)KJArOLe  OCHOBHbIE
T10JI0’KEeHUsI MOJIEKY/IIPHOKUHEeTUYeCKOW TeOpuu
Mogenmu  TBEPAOTO, JKUAKOTO W ra3o00pa3HOro
6.2 coctosiHMM BelllectBa. Kpucrannuueckve u aMmopdHbie
Tena
OOBbsICHEHHEe CBOMCTB ra3oB, )XKHAKOCTEH W TBEPJBIX Tesl
6 6.3 Ha OCHOBe TIOJIO)KEHUH MOJIeKy/IsIpHOKUHeTUUeCKOu
Teopuu
6.4 CmauurBaHMe Y KalWIsIpHbIe SIBJIEHUS
6.5 TersioBoe pacivpeHue U cxarve
66 Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTbIO
' TEeTJIOBOT0 /IBW)KEHHS YaCTHL]
6.7 BHyTtpenHsist s3Heprusi. Criocobbl M3MeHeHUsI BHYyTpeHHel
' JHepryu: Tervionepe/iaua v CoBepiieHre pPaboThI
6.8 Buzpl Ternionepesaun: TEN0NPOBOJAHOCTb, KOHBEKLIUS,




u3/yuyeHue

KoymmuectBo  TermioTel.  YjenpHas — TerylOEMKOCTb

6.9
BelljecTBa
TeriooOMeH ¥ TeIUIOBOe paBHOBecHe. YpaBHEHHE
6.10
TeryIoBoro OanaHca
611 [1naBneHue U OTBepJeBaHKe KPUCTA/VIMUECKUX BellleCTB.
' Y nenbHas TeryioTa MnjaB/IeHUs
[Tapoobpa3oBanre U  KOHZAeHcauus. VicmapeHue.
610 Kunienve. YzaenpHass  TelyioTa IapooOpa30oBaHMS.
' 3aBUCHMOCTh TeMIlepaTyphbl KUMeHUs: 0T aTMoc(hepHOro
JlaBJIeHUs
6.13 BnaxxHocts Bo3ayxa
6.14 JHeprus TomnjmBa. Y enbHas TerioTa CropaHust
[MpuHUMIBEL  paboTel  TeraoBbix aABurarenert KII/]
6.15 TerJIoBOro JBuratesisg. TeryioBble ABUTAaTe/Nd M 3allUTa
OKpY>Karol1leil cpeibl
3aKOH COXpaHeHUs U TpeBpallleHNs] SHEPruy B TEIJIOBBIX
6.16
rporjeccax
[TpakTryeckue pabOThI:
#H##HPar###ONBITEI IO  OOHApY)KEHUIO [JeMCTBUSL  CHUJT
MOJIEKYJISPHOT'O TIPUTSKEHUS.
###Par###0OMNbITBl 110  BbIPALLMBAHUIO  KPUCTAJIJIOB
TOBapeHHOM COJIM W/ caxapa.
HH##HPar###ONBITEL  TI0  HAO/MIOIEHWI0  TeTJIOBOTO
6.17 pacIIMpeHus ra30B, XUJKOCTeH U TBEPABIX TeJl.

#H##Par###OnpeieieHre aBjieHUst Bo3lyxa B OasuioHe
LITIPULIA.

#H#Par###0ONbITEL, [eMOHCTPUPYIOLUE  3aBUCHUMOCTb
JlaB/IeHHsI BO3ZlyXa OT ero o0béMa M HarpeBaHUs WU
OXJIaXK/IeHUs.

###Par#H#[1poBepka TUNoOTe3bl TUHENHON 3aBUCMMOCTH

JUIMHBl CTOMOWKA JKUAKOCTHA B TEPMOMETPHUYECKOU




6.18

TpyOKe OT TemIiepaTypsbl.

###HPar#H#Habmonenve HW3MeHeHUs BHYTpeHHel
JHepPryuu Tejla B pe3yJibTaTe TerionepeAaud U paboThl
BHEIIHUX CHUJI.

#it#Par###llccnenoBanre  siBeHUs TeryiooOMeHa TIpU
CMeIIMBaHUU XOJIOZHOU U ropsiueii BOJbI.
#H##Par###OnpeeneHue KOJIMYeCcTBa TerjI0ThI,
MOJTyYeHHOTO BOJIOW TPU TeryiooOMeHe C HarpeTbiM
MeTa/UIM4eCKUM LIUIUH/POM.

###Par###0npegenene  yJelbHONW  TeIJIOEMKOCTH
BellleCTBa.

#H##Par###lccnenoBanue rporecca ucrapeHus.
###Par#H##0npesieeHe  OTHOCUTEBHOW — BJI&)KHOCTH
BO3/yXa.

###Par#H##0rnpeesieHre yeNbHOW TeIJIOTHI T/1aB/IeHUs
JIbJA.

®usnueckue SBJI€HUWS B TNPUPOZE: TOBEPXHOCTHOE
HaTsDKeHWe W KalWwUIsipHble SIBJIEHWs B IIPUPO/JeE,
KPUCTaJI/Ibl B NpUpoje, usiydyeHre CosiHLa, 3aMep3aHue
BO/I0EMOB, MOpCKUe Opu3bl; 06pa3oBaHue POChl, TYMaHa,

HHes, CHera.

6.19

TexHuueckyve  yCTPOMCTBA: KalWUISpbl, MpHUMepbl
WCIT0/Ib30BaHWsl KPUCTAI/IOB, >XUJKOCTHBIA TEPMOMETP,
JlaTUMK TemrepaTypbl, TEePMOC, CHUCTeMa OTOIJIeHHUs
JIOMOB, THUTDOMETPBI, TICUXPOMETp, TapoBas TypOuHa,

ABUT'aTe/Ib BHYTPEHHETr' O CroOpaHUs.

SJIEKTPUYECKUNE 1 MAT'HUTHBIE ABJIEHVA

7.1 JnekTpusanus Tes. [IBa poja 3/1eKTpUUeCKUX 3apsiioB
B3aumogeiicTBre 3apsbkeHHbIX Tenl. 3akoH KysoHa

7.2 (3aBUCMMOCTD CUJTbI B3aUMO/IEHMCTBUS 3apsUKEHHBIX Tl OT
BeJIMYMHBI 3apsIJJ0B U PACCTOSIHUSL MEX/y TellaMHU)

23 OnekTpuueckoe noJje. HanpsykéHHOCTb 371eKTpHUYecKoro

nosisi. TIpMHLMI Cyneprosuiuy 3/1eKTPUUecKuX IoJien




(Ha KaueCTBEHHOM yYPOBHE)

Hocutenn »snekTprueckux 3apsiioB. OJleMeHTapHBIN

7.4 snekTpudeckuii 3apsg. CtpoeHue atoma. [IpoBoAHUKY U
[A31eKTPUKU
7.5 3aKOH COXpaHeHHs 3JIeKTPUUYeCKOro 3apsija
. ONeKTpUUeCKWid  TOK.  YCJIOBUS  CylleCTBOBaHMS
' 3/IEKTPUYECKOr0 TOKa. VICTOUHMKM MTOCTOSTHHOI'O TOKa
HeticTBus 3/1eKTPUYeCKOro TOKa (TerioBoe,
7.7 XUMHUUYECKOe, MarHuTHOe). OJeKTpUYecKud TOK B
JKAJKOCTSIX M ra3ax
- JnekTpudeckass Lemnb. Cuma TokKa. OJIeKTpAUYeCKOoe
' HarpsbkeHue
79 CormpoTrBeHye TPOBOJHUKA. Y nensHoe
' COIPOTHUBJIEHNE Bell[eCTBa
7.10 3akoH Oma /i1 yyacTKa Liernu
[locnesoBarenpHOE U Mapajle/ibHOe — COeiMHEeHUe
7.11
TPOBO/IHUKOB
PaboTa ¥ MOIIHOCTb 3/IEKTPUUECKOTO TOKa. 3aKOH
7.12
xoynsa — Jlenna
13 OnekTpuueckre Ienu W TIOTpebUuTenu 31eKTpPUUecKOu
. 3Hepruu B ObITy. KOpoTKOe 3amMbIkaHue
[TocTosiHHBIE MarHuThl. B3auMofeiicTBHe TOCTOSIHHBIX
7.14
MarHuTOB
715 MaruutHoe T1i071e. MarHuTHOe TI0/Ie 3eMIM U ero
. 3HaueHue 151 )KU3HU Ha 3emiie
716 OrnbIT Opcresa. MarHuTHOe 110/1e 3/IeKTPUYECKOro TOKa.
. [IpuMeHeHHe 37IeKTPOMAarHUTOB B TEXHUKE
[elicTBe MarHUTHOrO TMOJII Ha TPOBOJHUK C TOKOM.
717 OJIEKTPOIBUTaTe b MOCTOSIHHOTO TOKa. Vcrosib3oBaHue
. 3/1eKTPO/IBUraTe/iell B TeXHWUYeCKUX YCTPOWCTBaX W Ha
TpPaHCIOpTe
7.18 Onbitel  Papazies.  SIBjeHUWe  3/1eKTPOMArHUTHOM




uHaykuuu. [Ipasuso JleHua

OJeKTporeHeparop. Crioco0Omr TIOJTy UeHHSI
7.19 3/1eKTPUUECKOU SHEeprum. OJIEKTPOCTaHLUU Ha

B0O300HOB/ISIEMBIX UCTOYHUKAX SHEPTUU

[TpakTueckue paboTHI:

OnbIThl IO HAOTIOIEHUIO 37IEKTPU3AIUK TeJT UHYKI[UeH

Y TIPH COMPUKOCHOBEHUM.

WccnenoBaHre JeMCTBUSL 3/IEKTPUYECKOTO TIONS Ha

TIPOBO/THUKU U IU3JIEKTPUKH.

Cbopka W mTipoBepka pabOTHI 37EKTPUUECKOUM IIernu

MOCTOSTHHOTO TOKa.

V3mepeHue U peryIvMpoBaHue CUJIbl TOKa.

Vi3MepeHue U PeryMpoBaHUe HaIPsDKEeHUS.

VccnemoBaHye 3aBUCUMOCTH CHJTbI TOKA, UAYIIErO uepe3

Pe3uCTOp, OT COTIPOTHB/IEHUSI PE3UCTOPA W HATPsDKEHUSI

Ha pe3ncTope.

OnbITHI, JIeMOHCTPHUPYIOIIIHe 3aBUCUMOCTb

3JIEKTPUUECKOTO COTNPOTUBJIEHUsST TIPOBOJHMKA OT €ro
7.20 JJIUHBI, TIOIAX TIOTIEPEYHOr0 CeUeHUs1 U MaTepuarnia.

ITpoBepka mpaBW/Ia CJIOKeHUs HalpsDKeHWH IpU
10C/Ie[l0BaTe/IbHOM ~ COeIMHeHUU [IByX Pe3UCTOpOB.
[IpoBepka mpaBuia Jjisi CUIbI TOKA MPU IapaiieslbHOM
coefiiHeHWM  pe3ucTopoB.  OmnpesieneHne  paboTbI
JIEKTPUYECKOr0 TOKa, WAYLIero uepe3  pe3ucTop.
OrnpefenieHre  MOIIHOCTM  3JIGKTPUYECKOI'O  TOKa,
Bbl/le/IsIeMOU Ha pe3ucrope. VcciesoBaHue 3aBUCUMOCTH
CWIBbI TOKa, WAYLIEro yepe3 JIaMIIOUYKy, OT HalpshKeHWs
Ha Hel. Onpepenenue KI1/I Harpesarens. ViccnenoBanue
MarHUTHOTO B3aUMOJENCTBUS TIOCTOSTHHBIX MAarHWUTOB.
V3yueHyie MarHUTHOTO I10J1s1 TIOCTOSIHHBIX MarHUTOB TIPU
ux o0beauHeHMHM U pa3jeneHnd. VcciemoBaHue
JleVICTBUS IeKTPUYECKOr0 TOKA Ha MarHUTHYIO CTPeJIKY.

OHBITBI, AE€MOHCTpHUDpYIOLue 3dBUCHMMOCTb CHJIbI




B3aMMO/IEMCTBUSL KaTyILIKU C TOKOM M MarHuTa OT CHUJIbI
TOKAa ¥ HarpaB/leHWss TOKa B KaTyllike. VI3yueHue

,E[Ei/JICTBI/IH MAIrHUTHOI'O I10Jid Hd ITPOBOJHHUK C TOKOM.

KoHcTpynposaHue u n3yuyeHue paboTbI
3/7IeKTPOJBUraTe/Isl. W3mepeHue KIIJ
3/1eKTPO/IBUraTe/lbHOM  yYCTaHOBKM. OneiTel 110

HCc1eJ0BaHUIO ABJIEHUA BHEKTPOMHFHHTHOﬁ WHAYKIWH:
ucciaegoBaHue W3MEHEeHUM 3HaueHUs M HallpaBJ/IeHUA

HWH/YKLMOHHOTO TOKa

7.21

7.22

®dusnueckue sB/eHUSI B TPUPOJie: 3JeKTpUUYecKue
sBlieHWsT B atMmocdepe,  37EKTPUUECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOe Tiojie 3eM/id, Jpelid TO/HOCOB,
POJIb MarHUTHOT'O TIOJIS [I/Is YKU3HU Ha 3emJie, TIOJISIpHOe

CHUsiHHUEe

TexHuueckre yCTPOMCTBA: 3€KTPOCKOM, amIepMeTp,
BOJIbTMETpP, PeOCTaT, CUETUMK 3/IeKTPUUECKON SHepPruu,
3/IEKTPOOCBETHUTEe/IbHbIe  MPUOOpBI,  HarpeBaTe/bHbBIE
3JIeKTPOTTPUOOPEI (puMeps), 3/1eKTpUYeCKHe
rpeloXpaHUTeNr, 3/1eKTPOMAarHUT, 3/1IeKTPO/iBUTaTe b

IOCTOSAHHOI'O TOK4, reHepaTop IMOCTOAHHOI'O TOKa

9 KJIACC
Kopg
Kopg snemenra [TpoBepsiemble 3/1eMeHThI CO/lep>KaHHUs
paszena
MEXAHWYECKUE ABJIEHUA
81 MexaHrnueckoe [JBrbkeHHe. MarepuanbHasi —TOYKa.
Cucrema orcuéra
g 8.2 OTHOCUTEIBHOCTh MeXaHUYeCKOI'0 ABMKeHUS
8.3 PaBHOMepHOe NpsiIMOJIMHEHOe JBHUKeHre
###Par###HepaBHOMepHOe NPSIMOJIMHEIHOE JBY)KEHHE.
8.4 CpesHsiis YW  MIHOBEHHass CKOpPOCTb Tejia IIpU

HepaBHOMEDHOM ABHUXXEHUU




YckopeHue. PaBHOYyCKOpeHHOe NIPSIMOJIMHENHOe

8.5
JIBIDKeHUe

8.6 ###Par###CBo00gHOe naseHue. OnbITh [amunes
###Par###PaBHOMEpHOe [BW)XEHHE 10 OKPYKHOCTH.

8.7 [leprion 1 yacrota obOpaijeHus. JIuHeliHass W yTjOBast
ckopocTu. LleHTpoCcTpeMUTe/IbHOE yCKOpeHue

8.8 [TepBnIii 3akoH HbtoTOHA

8.9 Bropoii 3akoH HetoToHa

8.10 Tpetuii 3akoH HetoToHa

8.11 ###Par###] [ppHLUI Cyneprio3uLuu CUi

8.12 Cuiia ynpyrocty. 3akoH I'yka

813 ###Par###Cua TpeHMs: CWJla TPeHUs CKOJIbXKeHUs,
CU/a TPeHUs MOKOs, APyrue BUbl TPEeHUs
###HPar###(Crna  TOKECTU U 3aKOH  BCEeMHUPHOTO

5.14 TATOTEHUsI. Y CKOpeHre CBOOOHOTO MaZieHust

815 Oewxenve  r1aHer  Bokpyr  Cosnua.  Ilepas
KOCMUYecKasi CKOpocTb. HeBecoMOCTb M meperpysku

816 PaBHOBecre MaTepraIbHOM TOUKH. AOCOTFOTHO TBEPAOE
Tesno

817 ###Par###PaBHOBecre TBEDJOro Tesa C 3aKpervIEHHOU
0CbI0 BpaueHus1. MomeHT cuibl. LleHTp TsbkecTH

8.18 Nmnysnbce Tena. VIsMeHeHre umiysbca. IMIyJibC CUJIbI

8.19 3aKOH COXpaHeHUsI UMITyJ/IbCa

8.20 #H##Par###PeakTUBHOE JBI)KEHUE

8.21 MexaHnueckasi paboTa ¥ MOIIHOCTb

8.2 Pabora cun TsKecTH, yrpyroctd, TpeHus. CBsi3b
JHEPrUU U paboThI

823 [ToTeHUManbHasi 9SHeprysi Tela, TOAHATOTO  Haf,
TOBEPXHOCTHIO 3eM/Iu

8.24 [ToTreHLanbHas 3HEPrys CKaTOU MPY>KUHBI

8.5 ###Par###Kunetnueckas  sHeprusa.  Teopema 0
KUHEeTUYeCKOW SHepruu

8.26 #H##Par####3aKk0H COXpaHeHUs] MeXaHU4eCKOW SHepruun




8.27

8.28

8.29

[TpakTueckuie paboTHI:

OnpepeneHve cpefHell CKOPOCTH CKOJIbKeHUsT Opycka
WA [JBWKEHMUs llIapyvKa II0 HaK/IOHHOW TIOCKOCTH.
OrnpefienieHre yCKOpeHHWs1 Tela MNP PaBHOYCKOPEHHOM
JIBVDKEHUU 110 HaK/IOHHOW TIJIOCKOCTH.

VccnenoBaHve 3aBUCMMOCTH TYTU OT BpPeMEHU TpU
PaBHOYCKOPEHHOM /IBI>KeHUU Oe3 Haua/lbHOM CKOPOCTH.
[TpoBepka TruWIOTe3bl: €CAW TIPU PaBHOYCKOPEHHOM
IBIWKeHUY 0e3 HayaJbHOW CKOPOCTU TYTH OTHOCSTCS
KaK psii HEU8THBIX 4YMCe/l, TO COOTBETCTBYIOLIWE
TPOME)KYTKU BpeMeHU OJJUHAKOBBI.

WccnenoBaHue 3aBUCUMOCTH CHJTbl TPEHUST CKOJIbXKEHUST
OT CWIbl HOpManbHOro [JaBrieHusi. OrmnpeseneHve
Ko3(duipeHTa TpeHUs CKonbxeHus. OrnpejeneHue
YKECTKOCTH TpYXuHbl. OrnpeneneHyue pabOThI CHJIBI
TPeHUs] TpM paBHOMEDHOM [IBJKEHUU Tela [0
TOPU30HTA/ILHOM ToBepXHOCTH. OmpeziesieHre pabOTHI
CUIbl  YOPYrocTMU  0Opyd  TogbéMe  Trpy3a C
WCMO/b30BaHWEM  HETOJBW)KHOTO U TIOJBM)KHOTO

0/10KOB

dusnueckre sSBJIEHUS B MPUPO/ie: TIPUIMBLI U OT/IMBEI,
nBkeHre maHeT COIHEYHOM CHCTeMbl, PeaKTUBHOE
JIBI)KEHUE >KUBBIX OPraHU3MOB

TexHuueckre  yCTPOWCTBA:  CIUJOMETp, JaTUMKHU

TMOJIOKEHHs, PACCTOAHUA U YCKOPEHHS, PAKEThI

MEXAHNMYECKHNE KOJIEBAHWA 1 BOJIHBI

KosnebarenbHoe aBrkeHre. OCHOBHbIE XapaKTePUCTHUKU

> KoJieOaHWiA: TIepro/l, YacToTa, aMITUTy/1a
99 MaremaTtuueckuii U TIPY>KUHHBIN MasITHUKH.
' ITpeBparijeHre SHEePTUY TIPU KoyiebaTeTbHOM JBIKEHUH
93 3aTyxatompe KosnebaHusi. BbIHY>KIeHHbIe KojeOaHus.
' Pe3oHaHC
MexaHuueckre Bo/HbI. CBOMCTBA MEXaHUUECKUX BOJTH.
9.4 [IpozonbHBIe M MOINepeyHble BOJHBL. [I1MHA BOJIHBI U

CKOPOCTb eé pacripocTpaHeHusi. MexaHWuecKue BOJIHbI B




TBEPJOM TeJie, CeICMUYECKHEe BOJTHBI

9.5 3ByK. I'pOMKOCTE U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHppa3ByK U yabTpa3ByK
[TpakTueckue paboTHI:
OripefienieHrie  4YacTOTBl M Tlepuofa  KosiebaHUiA
MaTeMaTH4eCcKOro MasiTHUKA.
OripefenieHrie  4YacTOTBl M Tlepuofa  KosiebaHuiA
MIPY>KMHHOTO MasiTHAKA
97 WccnenoBaHre  3aBUCMMOCTH — Tepyofia  KosiebaHuiA
' TMOZBEIIEHHOTO0 K HUTH Tpy3a OT [JIMHbI HUTH.
WccnenoBaHre  3aBUCMMOCTH  Tepuofia  KosiebaHUi
TIPY’)KUHHOTO MasiTHUKAa OT Macchl Tpy3a. IIpoBepka
He3aBUCUMOCTHU repriozia KoJie0aHmi rpy3a,
TIO/JBELIIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTU
NpY’KUHBI. VI3MepeHHe yCKOpeHUst CBOOOHOTO MazieHust
du3nyeckre siB/IeHUs B TIPUPOJe: BOCTIPUSTHE 3BYKOB
9.8 JKUBOTHBIMHU, 3eMJ/IeTpsiCeHHe, CeliCMUYeCKre BOJIHB,
L[yHaMH, 3XO0
99 TexHUYeCKHWe YCTPOWMCTBA: 3XOJIOT, WCIO/Ib30BaHKe

yJIbTpa3ByKa B OBITY M TEXHHKE

SJIEKTPOMAI'HUTHOE I1IOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'IEKTpOMaFHI/ITHOE I1oJje. BJIEKTpOMaFHI/ITHbIe BOJIHBI.

101 CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH

10.2 I[1Tkaa 3/1eKTpPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTtHasi npupoga cBeta. CKOpPOCTb CBeTa.

' BomnHoBEBIe cBOMCTBa CBeTa
10 [TpakTrueckue paboThI:

10.4 V3yyeHre CBOWCTB  3/IeKTPOMAarHUTHBIX BOJH C
MOMOILIBbI0 MOOUTBHOTO TestehoHa
dusnueckue sBIeHUST B TIpUpOZe: Ouooruyeckoe

10.5 JleriCTBre BUMMOTO, y/IbTpad10/1eTOBOr0 v
PEHTTeHOBCKOT0 U3/Ty4YeHu!

10.6 TexHuueckue yCTpOICTBaA: WCTI0/Ib30BaHUe

3JIEKTPOMAIHUTHBIX BOJIH /1 COTOBOU CBSI3U




11

CBETOBBIE ABJIEHNA

11.1 JlyueBast Moziesib cBeTa. VICTOUHKKY CBeTa
11.2 ITpssMonMHelHOe pacripocTpaHeHre CBeTa
113 Ortpaxenue cBeta. [110cKOe 3epkasno. 3aKOH OTpaKeHust
' cBeTa
114 [Ipenomnenue cBera. 3akOH IIpeJIOM/IEHMSI CBeTa.
' [TonHOe BHyTpeHHee OTpakeHue CBeTa
11.5 JIunza. Xog nyueli B IMH3e
116 OnTuueckas cuctema ¢oToanmnaparta, MUKPOCKOMNa |
' Te/ecKorna
117 ['ma3 kak onrtuueckas cucreMma. biv3opykocTe U
' JlaTbHO30PKOCTh
118 Pasnoxxenue 6Gesoro cBeta B crieKTp. OnbiTel HbIOTOHA.
' CriokeHue crieKTpasibHBIX LjBeTOB. Jlucnepcus cseta
[TpakTrueckue paboThI:
#H##Par###lccieioBaHme 3aBUCUMOCTH yria
OTpa’keHusl CBeTOBOrO Jiyya OT yIJla [aJieHus..
#i#Par##l13yueHne  XapakTepUCTUK  U300pakeHUs
rpeZiMeTa B IIJIOCKOM 3epKarie.
#H##Par###lcciefoBanme 3aBUCUMOCTH yria
TIpe/IOMJIeHMsI CBETOBOI'O Jjlyya OT yIJla TaJleHUs Ha
119 IPaHULIE «BO3AYX — CTEKJIO».
' ###Par##lonyuene  nM300pakeHHWH C  TOMOIIBIO
cobuparoltieid JMH3bI.
###Par###0npenenene  (OKYCHOTO pacCTOSIHUSL U
OTITUYECKOM CHJ/TbI COOMPAIOLLeH JTUH3BI.
###Par###ONBITEl TI0O pa3nokeHWI0 0eloro cBeTa B
CIIeKTP.
#H##Par###ONBITEL 110 BOCIIPUATUIO LiBeTa IpeJMeTOB
Npu UX Hab/IoIeHn | uepe3 1[BeTOBble (QUbTPhI
du3nueckue sBlIeHUs B Ipupofe: 3artMeHus CosHLA U
11.10 JlyHbl, 1jBeTa TeJs, ONTHYeCKWe siBJIeHUS B aTtMmocgepe
(uBet Heba, pedpakifus, paayra, MUPaXK)
11.11 TexHuueckue YCTPOUCTBaA: OYKHU, TIepUCKOII,




(doToarnmnapar, ornTuyeckre CBeTOBO/IbI

12

KBAHTOBBGIE ABJIEHNA
11 OmneiTel Pe3epdopja ¥ rmaHeTapHasi Mojenb aTOMa.
' Mogens aTtoMma bopa
12 Ncnyckanne u morsoleHre cBeta atoMoM. KBaHTHI.
' JIuHeluaTble CIIEKTPbI
12.3 PamvoakTBHOCTE. Anb(a, 6eTa- ¥ raMMa-u3myueHust
124 Crpoenue artoMHOro szpa. Hyk/ioHHasgs Mozenb
' aTOMHOI0 s7ipa. V30ToreI
125 PaguoaktuBHble mnpeBpaieHus. [lepuog mnomypacnaza
' aTOMHBIX fi7iep
126 AnepHblie peakMy. 3aKOHbI COXPAHEHUS 3apsiJOBOTO U
' MacCOBOI'0 YMCesl
12.7 OHeprus CBsA3U aTOMHBIX sfiep. CBsi3b MacChl U SHEPIrUU
128 Peakuyu cuHTe3a u fiesieHus szep. VICTOUHUKY 3Hepruu
' ComHIa U 3BE3]
129 fApnepHas oSHepretuka. [lelicTBUe  paJuOaKTHUBHBIX
' W3/lyuyeHnl Ha JKUBble OpraHu3Mbl
[TpakTHUeckue paboThI:
HabsofieHre CIUIOIIHBIX M JIMHEMYaThIX CIIEKTPOB
V3JIy4eHUsl.
12.10
VccnenoBaHve TpPeKOB: U3MepeHHEe SHepPryuy YacTULIbI
110 TOPMO3HOMY Ty TH (110 hoTorpadusim).
V3mepeHue pasii0aKTMBHOTO ()OHA
dusrueckue sB/Ie€HUSI B IIPUPOJe: €CTeCTBEHHBIN
PaZiMOaKTUBHBIN ¢on, KOCMHUUEeCKHe JIy4H,
12.11 pajy0akTUBHOE U3J/lyyeHUe TIPUPOJHBIX MWHEepPAasIoB,
JlelicTBMe Da/IM0AKTUBHBIX H3/yUeHWN Ha OpraHu3M
yesioBeKa
1212 TexHuueckue YCTPOUCTBaA: CMEeKTPOCKOT,

VH/IMBUYyalbHbIN 03UMeTp, Kamepa BusibcoHa




ITPOBEPAEMBIE HA OI'D 110 PUU3UKE TPEBOBAHHSA K
PE3YJ/IbTATAM OCBOEHISI OCHOBHOM OGEPA30BATEJILHOM
ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kop
MPOBEPSIeMOro
TpeboBaHUs

IIpoBepsieMble TPe0OBAaHUs K MPEAMETHBIM pe3y/IbTaTaM
0a30BOro ypoBHs 0CBOEHHsI OCHOBHO# 00pa3oBaTe/IbHOM
nporpaMmbI 0CHOBHOT'O 00111ero o0pa3oBaHus Ha ocHoBe ®PT'OC

[Monumanve poau  (QU3MKA B  HAyuyHOM  KapTHHE  MHPa;
cchopMHUPOBaHHOCTh 0a30BBIX TPEJCTAB/I€HH O 3aKOHOMEPHOH CBSI3U
Y TI03HAaBaeMOCTU SIBJIeHUW TPUPOJbI, O POJU 3SKCIeprMeHTa B
¢usmke, o cucremoobpasytomieii posd QUMK B Pa3BUTHHU
eCTeCTBEHHbIX HayK, TEXHHUKH M TEeXHOJIOTHH, 00 3BOJIOIUH
(r3nuecKUx 3HaHWM W WX POJU B L|JIOCTHOM eCTeCTBeHHOHAyUHOU
KapTWHe MHUpa, O BK/aZie POCCHUHCKUX W 3apyOeXKHBIX YUYEHBIX-
(bU3MKOB B pa3BUTHe HayKW, OObsSCHEHHe TPOLIeCCOB OKPY’KaroIlero

MHDa, pA3BUTHE TEXHUKHU U TeXHOJIOTUM

3HaHMs O BHJAX MaTepuu (BeLLeCTBO M I10/e), O [BWKEHUU Kak
criocobe CyIiecTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKY/ISIPHOM Teopun
CTPOEHUsI BellleCcTBa, O (PU3MUECKOW CYIIHOCTH SIBJIEHUWA TMPUPOJbI
(MexaHMYeCKUX, TeIIOBbIX, 3/IEKTPOMAarHUTHbIX W KBAHTOBBIX);
yMeHHe pa3/nuaTh SIB/IeHUs 110 ONMCAHUI0 UX XapaKTepHbIX CBOMCTB U
Ha OCHOBE OIbITOB, JeMOHCTPUPYIOIIMX JlaHHOe (PU3UYecKoe SIBJIEHUE;
yMeHHe paclio3HaBaTh IPOsIBJIeHHe U3YUYeHHBIX (PU3NUecKuX sIBJIeHU
B OKpYJKalolleM MHpe, Bblesisl MX CYyLlecTBeHHble CBOWCTBA

(Mpu3HaKM)

BnaseHne ocHOBaMM TMOHATHMHHOIO amrapata M CHMBOJIMYECKOro
si3bIKa (DU3UKK U UCIIO/Ib30BaHWE WX /IS pellleHust yueOHBIX 3a/1ad;
yMeHHe XapaKTepr30BaTb CBOWCTBA Tes, (pM3MUYecKUe SB/I€HUS U

nponeccsel, UCITI0JIb3yA (I)YH,E[aMEHTaIIbeIe N SMITMPpHUYECKHE 3dKOHBI

YMeHue OnuchIBaTh HU3y4YeHHbIe CBOMCTBA TeJl U (1)I/I3I/II-IeCKI/Ie ABJ/1€HUA,

HCII0/Ib3yA qJI/IBI/I‘—IECKI/Ie BeJ/INUHHBbI

BrageHrie ocHOBaMM MeTOJOB HAy4yHOTO TI03HAHUSI C YUETOM
cobmtofieHyst TIpaBul Oe30rMacHOTo Tpy/a: HabstogeHue (Gpu3nuecKux
SBJICHUU:

yMeHHe CaMOCTOSITeJTbHO COOMpaTh 3KCIePUMEHTA/IbHYH) YCTaHOBKY




W3 JlaHHOTO Habopa 00OpyZOBaHUS 10 WHCTPYKIIMH, OIMHCHIBATh XO[
OTIbITA ¥ 3aTIMCHIBATE €70 Pe3y/bTaThl, (POPMY/IMPOBATEH BLIBO/BI;
MpOBe/ieHNe TMPSAMbIX U KOCBeHHBIX U3MepPeHUH (GU3NUeCKUX BeTMUMH:
yMeHUWe TUIAaHMPOBaTh W3MEPEeHHs, CaMOCTOSITEJbHO COOHpaTh
9KCIePUMEHTA/IbHYI0 ~ YCTaHOBKY I10 HWHCTPYKIMH, BBIUMC/ISTH
3HaueHHe BEJIMUMHBI M aHAJM3UPOBaTh IO/yUeHHbIE Pe3yJbTaThl C
yUETOM 3a/IaHHOM TIOTPEIITHOCTH Pe3y/IbTaTOB U3MEPEHHH;
NPOBE/IEHNe  HEC/IOXKHBIX ~ JKCIIePUMEHTANbHBIX  MCC/Ie[OBaHMUI;
CaMOCTOSITEJTIbHO COOMpaTh  SKCIEPUMEHTAbHYI0 YCTAaHOBKY U
NPOBOJWTh  HWCC/Ie[0OBAaHME [0  WHCTPYKLWH,  TIPEACTaB/ISTh
T0/TyYeHHbIe 3aBUCHUMOCTH (DHU3UUECKUX BeWUMH B BHUe Tabiui] U
rpaMKOB, YUUTHIBATh TIOTPEIIHOCTH, [Ie/IaTh BBIBO/BI 110 Pe3y/IbTaTaM

HncciaegoBaHUsA

[ToHnMaHWe  XapakKTepHbIX  CBOMCTB  (DU3UUECKHUX  Mo/ieneil
(MaTepuasbHasi TOUKa, abCO/IIOTHO TBEpPJOE Te0, MOZETH CTPOeHUS
ra3oB, >KUJKOCTed W TBEPJbIX TeJs, TMUIaHeTapHas MOZe/b aToMa,
HYKJIOHHasi MOJieJib aTOMHOTO s/Ipa) U yMeHHe TPUMEeHSITb UX [JIs

00BbsicCHeHUs (PU3NYECKUX TIPOLIECCOB

YMmeHue 0OBACHATH (pU3MUECKHe MPOLeCChl U CBOKMCTBA Tes, B TOM
yucie U B KOHTEKCTe CUTyalMil TPaKTUKO-OPUEeHTHPOBAHHOIO
XapakTepa, B UaCTHOCTH, BbISB/ISTh IPUUMHHO-CJIe[ICTBEHHbIE CBSI3U U
CTPOUTHL OOBbSICHEHHE C OTIOPOI Ha M3yueHHbIe CBOMCTBA (PU3UUECKUX

HBJIEHPII‘;I, Q)HBHQECKI/IG 3dKOHBI, 3dKOHOMEDHOCTHU U MO e/

YMeHue pelaTb pacuéTHble 3ajaud (Ha 0Oaze 2 — 3 ypaBHeHWUi),
UCMOMb3ysl 3aKOHbl W (OpMyJibl, CBSI3bIBalOLe  (PU3MUECKHe
Be/IMYMHBI, B YaCTHOCTH, 3alMChbIBaTb KpaTKOe YCJOBHe 3ajauy,
BBISIB/ISITh HE/IOCTAIOIMe JaHHble, BLIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXoZMMbIe /1S eé pelleHus], UCTI0/Ib30BaTh CIIPABOYHbIE JIaHHbIE,
MPOBOJUTH DPACUéTbl M OL€HUBaTb PeaTMCTUYHOCTb T0yUYEeHHOIrO
3HayeHUs1 (pY3MUeCKOl BeJMUYMHbI; YMEHUe OIpefeNsTh pa3MepHOCThb

(1)I/I3H‘JECKOﬁ Be/IMUMHBI, HOHy‘—IEHHOﬁ MpHU pelieHrnun 3aa4n

YMeHue xapakTepu30BaTb TPUHLUIBI  JEeWCTBUS  TeXHUUECKHX
YCTPOMCTB, B TOM UHCJ/Ie OBbITOBBIX NMPUOOPOB, W TPOMBIIIJIEHHBIX
TeXHOJIOTMYEeCKUX TMPOLECCOB M0 UX OMUCAHHIO, UCTIOJIb3Ysl 3HAHUS O

CBOMCTBaX (U3NUECKUX SsIBIeHWHA U HeoOXoguMble (u3nueckne




3aKOHOMEpHOCTH

10

YMeHUe UCMO/Mb30BaTh 3HAaHUS O (U3NUYECKUX SIBJIEHUAX B
TIOBCEIHEBHON JKWU3HU i1 obecrieueHusi 0e30ITaCHOCTA  TIPU
obpamjeHnd ¢  ObITOBbIMM ~ TIpUOOpaMM U TeXHHUUECKUMH
yYCTPOWCTBAMU, COXPAHEHUs 3/I0pPOBbsi U  COO/IOZIEHHST HOPM
9KOJIOTUYEeCKOTO TIOBeJileHHsI B OKpY)Karolled cpeZie; TIOHMMaHHe
He0OXO0JUMOCTH TIPUMEHEHUS] JOCTIKEHUN (U3MKH U TeXHOIOTUM

JJIST palfiOHA/IBHOI'O ITPHUPOA0ITI0/Ib30BAHHUA

11

OnbIT TIOMCKa, TpeoOpa3oBaHMs W TIpeACTaBeHUsT WH(OpMaIH
(bU3MUeCKOro cojep)kKaHusi C UCMoJb30BaHWeM WH(POPMAaLIMOHHO-
KOMMYHUKaTUBHBIX TEXHOJIOTHH; YMeHHe OLeHWBaTh J0CTOBEPHOCThb
MOJIyuUeHHOM WH(OpPMalMM Ha OCHOBE UMEIOIIUXCSA 3HaHUM U
JOTIONTHUTETbHBIX ~ MCTOUYHUKOB;  yMeHHe  UCII0/b30BaTh  TPU
BBIITOJIHEHUM Y4eOHBIX 3a/laHui HAyYHO-TIOMYJ/ISIPHYIO JIUTepaTypy
(hr3MUecKoro copep>kaHusi, CIIpaBOYHbIe MaTepUasbl, peCypChl CeTU
VuTepHeT; BnajeHWe 0a30BLIMM  HaBblKaMd  TipeoOpa3oBaHUs
vHbopMallid W3 OAHON 3HAKOBOW CHUCTeMbl B JpYTyIO; yMeHUe
co3/jaBaTb COOCTBEHHbIE TMHUCbMEHHbIE W YCTHbIEe COOOIeHUs Ha

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




IIEPEYEHD 3JIEMEHTOB COJEPXAHWS, ITIPOBEPAEMbIX HA OI'D

110 ®PU3UKE
Kop IIpoBepsieMblii 3/IeMeHT CO/iepP)KaHHUS
1 MEXAHMNYECKUE ABJIEHVA
11 Mexanuueckoe gaBwkeHue. MarepuanbHas Touka. (CucremMa  OTCYéTa.
' OTHOCUTENBHOCTD [JBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABWKeHHe. CpefHssi CKOPOCTb. PopMysna Aist
1.2 BBIUMC/IEHUS CPeJHEM CKOPOCTH: V = S/t
PaBHOMepHOe TIpsIMOJ/IMHEHOe [BUW)KeHHe. 3aBUCHMOCTb KOOPAMWHAThlI Tesa OT
BpeMeHHU B C/Iyuae paBHOMEPHOI'O TIPSIMOJIMHEMHOT'O ABV)KEHHSL:
13 x(t)=x,+vt
I'padviku 3aBUCMMOCTU OT BpEMEHH [ijisl TIPOEKLIMM CKOPOCTH, TPOEKLUU
repeMenieHus, MNyTH, KOOPAWHATbI TIPU PaBHOMEPHOM TMPSIMOJIMHEHHOM
[ BWKEeHUU
3aBUCMMOCTb KOOpZJMHATBl Tela OT BpPeMeHHW B CJlydyae pPaBHOYCKOPEHHOI'O
MPSIMOJTMHEHNHOTO ABMXKEHUSI:
7
Se(f)=vy = f+ay = ;
2
dopMynbl [/1s1 TIPOEKLMK TepeMelljeHus], MPOeKLUUU CKOPOCTH U TPOeKLUU
YCKOPEHUSI TIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBV)KEHUU:
2
1.4 s (D=, -F—I—ﬂ].-?.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'padviku 3aBUCMMOCTU OT BpeMeHU [Jisi TPOEKI[MU YCKOPEHHs, TPOeKIUU
CKOPOCTH, TIDOEKI[MM TlepeMelljeHus], KOOpPJWHATbl TPU pPaBHOYCKOPEHHOM
MPSIMO/TMHEMHOM [IBW)KEeHUU
CBobopHoe mazieHre. Popmysibl, OMMCHIBAKOIIME CBOOOJHOE TMaJieHre Teja Io
L5 BepTHKa/iU (ABW)KeHUEe Tejla BHW3 WIA BBEPX OTHOCHUTETbHO TOBEPXHOCTU

3emnn). [paduky 3aBUCUMOCTH OT BpeMeHM [jisg TIPOeKLMM yCKOPEeHHs,

npoekKgru CKOPOCTM W KOOpAWMHATBI IIpU CBOGOAHOM najieHnn TeJja II10




BepTUKa/IN

CKOpOCTb pPaBHOMEPHOTO [BW)KEHHUSI Tejla I0 OKPY>KHOCTH. HampaBneHue
CKOpOCTH.

dopMyna A/ BbIUMCIEHHS CKOPOCTH uepe3 paZuyC OKPY)KHOCTH U TepUO[

obparieHust:
2nR
=
T

LlenTpocTpeMuTenbHOE yCcKOpeHWe. HampaBrieHue 1IeHTPOCTPEMUTETHLHOTO

1.6 yckopeHnusl. @opmysia [i/1s1 BBIYMC/IEHNS] yCKOPeHUSI:
2
a. — L
“ R
dopmyra, CBs3bIBaOLLasi IEPHUO/] U YaCTOTY OOpallieHus:
v = 1
T
Macca. ITnotHocTh BerjectBa. @opmyJia Jjis1 BBIYMC/IEHUS TIJIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BeKTOpHas (pr3nueckas BequurHa. CrioykeHue Uil
1.9 fBnenvie unepuuu. Ilepsbiii 3aKkoH HeroToHA
Bropoii 3akoH HetoToHa:
F=m-a
1.10
CoHaripaB/1eHHOCTb BEKTOPa YCKOPEeHUsI Te/la U BeKTOpa CUJIbI, 1edCTBYIOIeN Ha
TeJso0
BsaumogeiictBue Ten. Tpetuii 3akoH HeroToHa:
1.11 Fy 4 =-F
TpeHue MOKOst U TpeHUe CKOMbXeHus1. Popmyiia AJis BEIYUC/IeHHUS] MOAYJIST CHJTBI
1.12 TPEHUSI CKOJIbXKEHUS:

Fszp-N




1.13

Hedopmarusi Tena. Ympyrue W Heynpyrue Jegopmanyu. 3akoH yHOpyrowu

nedopmariiuu (3akoH ['yka):

F=k-Al

1.14

1.15

BcemupHoe TAroreHve. 3aKk0OH BCEMUPHOT'O TATOTEHUS:

my - 1M,
F=g L1 _2%
R
Cwuia TsDKeCTH. Y CKopeHre CBODOTHOTO TafieHusl.
dopmyrna /7151 BEIUMCIEHHUS CUbI TSDKeCTH BO/M3U noBepxHOCcTH 3emin: F = mg.
[BrkeHue naHeT BOKpyr CosHija. Ilepas kocMyuueckast CKOpPOCTb.

HesecomocTs 1 neperpysku
VmMnynibc Tesla — BeKTOpHasi pu3nyeckasi BeJIMuMHa.
=m0

I/IMHYJ'ILC cucreMsbl Ten. I3meHeHMe HUMITYJIbCA. I/IMHYJII:C CHJIbI

1.16

1.17

1.18

3aKOH COXpaHeHHsl UMITyJIbCa /Il 3aMKHYTOU CUCTeMBI Tel:
D=nyU; i, =const
PeakTrBHOE JBU>KEHNE

MexaHnueckasi pabota. @opMyiia /7151 BBIYUCIeHUsT PaOOThI CHJIBI:

A=F5ooscx

Mexanuueckas MOIIHOCTB:

=24
I

KuHeTrueckasi ¥ noTeHIUaabHasi 3Heprusi. PopMyia /i/isi BEIUKCIeHUS

KHMHEeTHUYeCKOMH SHEepruu:

J'HUE
By

TEOPEMa 0 KUHeTHUYeCKOU SHepruun. CDopMyna AJI1 BBIUYMCJIEHUSA HOTEHI.II/I&JILHOﬁ

SHEpPruu Teja, MoAHATOIr0

Haj, 3eMJIei:




E,=mgh

MexaHuueckas SHeprus:

E=E;.+E 2
1.19 o
3aKOH COXpaHeHHs1 MeXxaHUueCcKou sHepruv. dopmyra Jj1d 3aKoHa COXpaHeHUs!
MeXaHWUYeCKOU SHepryuy B OTCyTCTBUe CW/ TpeHus: E = const.
[IpeBpallieHre MeXaHUUeCKOW SHePTUU MPY HATMUUU CUJIbI TPEHUS.
[TpocThie MexaHU3MBbI. «30/I0TO€ MPABUJIO» MEXAaHUKHU.
Poruar. MomeHT cunbi: M - Fl.
Yc/ioBre paBHOBECHS pblyara:
M +M +..=0
1.20
[ToABW)KHBIM U HeTIOABKHBINM 0/10KH. KT/ MpoCThIX MeXaHU3MOB,
n= Aﬂme&ﬂaa
Aﬂrpaqema
[aBneHue TBEPAOrO Tesa.
dopmya [/1s1 BBIYMC/IeHYs [aB/ieHrs TBEpPAOro Tesa:
= F
5
191 [aBneHue rasa. ATMocdepHoe /1aBjieHue.
I'mapocTaTyeckoe /jaBjieHWe BHYTPU KUIKOCTHU.
dopmyna Ji/1s1 BBIUWC/IeHUS [1aB/IeHNs] BHYTPY XKUJKOCTH:
P=Pgh+Dn,
1.22 3akoH Ilackansi. 'napaBanyeckuii rpecc
3akoH Apxumena. dopmyna s ornpefiesieHUs] BbITaJKWBAIOIEN CHUJIbI,
JeNCTBYIOLLeN Ha TeJs10, IIOrPY>KEHHOe B )KUJKOCTb U/ ras:
1.23
Fag =P8V
Ycnosue nyiaBanus Tena. [1n1aBaHve Cyi0oB ¥ BO3AyXOriaBaHUe
104 MexaHnueckue KoyiebaHUs. AMIUIMTY/Jja, TIepUOJ, M 4YacToTa KojeOaHMiA.

dopmyJia, CBs3bIBAIOIAst YaCTOTY U IePUOJ, KOJieOaHHiA:




1.25

MaTemaThueckuii W TPY)KUHHBIA MasiTHUKW. [lpeBpallleHre S5Hepruud IpU

KosebaTeTbHOM /IBUKEHUN

1.26

3aryxatorue Kosebanus. BoiHyX1eHHbIe Kosiebanus. Pe3oHaHC

1.27

MexaHHUuecKre BOJIHHI. HpO,Z[OJ'IbeIE " TIorepeyHbie BOJIHEBI. ,[[JII/IH& BOJIHbI U

CKOPOCTb PacnpOCTPaHeHus BOJTHBI:

h=v-T

1.28

1.29

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHue 3BYKOBOM BOJIHBI Ha TpaHULe
JByX cpef. IHppa3ByK U yIbTpa3ByK

IMpakmuueckue pabombl

N3mepeHne cpefHel TJIOTHOCTA BeIeCTBa; apXWMeOBOW CUJIbI; >KECTKOCTU
TIPY>KUHBI; KO3(duileHTa TpeHHsI CKObXXKEHHs]; pab0Thl CHU/IbI TPEHUS, CHIIBI
yIPYrOCTH; CpeJHell CKOPOCTU [BWKeHHsi OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKopeHusi OpycKa TIpY JBW)KEHWM [0 HAK/JIOHHOW TUIOCKOCTH; 4YaCTOThl U
rneproja KojebaHWN MaTreMaTHYeCKOro MasTHMKA, YaCTOThl U IIepHoja
Kone6aHWH TIPY)KMHHOTO MasiTHMKa; MOMEHTAa CHJIbI, JeMCTBYIOIIEro Ha pbluar;
paboThl CWIbI YMPYroCTH TPH TOJbEME Tpy3a C TOMOIIBI0 HErOABW)KHOTO
6/10Ka; pabOTBI CUJIbI YIIPYTOCTH TIPY TIOZbEME T'Py3a C MOMOIIIBIO MTOJBHKHOTO
6J10Ka.

WccnefoBaHve 3aBUCMMOCTH apXWMeZIOBOM CH/bI OT 00bEéMa TMOrpy>KEHHOM
YaCTH Tejla U OT TJIOTHOCTH >KUAKOCTH; HE3aBUCMMOCTU BbITATKUBAOIIEH CHUJIbI
OT MacChl Tejia; CUJIbl TPEHUS CKOJIb)KEHUST OT CUJTbl HOPMAaJIbHOTO JIaB/I€HUS U OT
pojia TIOBEPXHOCTH; CUJIbI YIIPYrOCTH, BO3HUKAIOLEH B MPY)XUHe, OT CTeleHU
nedopmaliiy TPY)KMHBI; YCKOPeHUs1 OpycKa OT yriia HakK/IOHa HarlpaBJIsOIIeH;
reproja (4acToTbl) KonebaHWH HUTSHOTO MasiTHUKA OT JTMHBI HUTH; TepPHOJa
KojiebaHu TPY>KUHHOTO MasiTHUKA OT MacChl TpPy3a U KECTKOCTU TIPY>KUHBI;
HCCIeJOBaHUEe HE3aBUCHMOCTH Teprojia Kosie0aHWH HUTSAHOTO MasiTHHKA OT

Macchl rpy3a. [IpoBepka yC/10BUsI paBHOBeCHSsI pbluara

1.30

dusuueckue seneHuss 8 npupode: TIPUMepbl [BWKEHUSI C Pa3/TMUHbIMU
CKOPOCTSIMM B JKUBOW U HE>XKUBOU MPUPOJie, IeMCTBUE CUIIbl TPEHUS B PUPOJIE U
TeXHUKe, TPUIWBbl W OTJUBBI, [BIKeHHe I[laHeT Co/IHeYHOM CUCTeMBI,
peakTHBHOe /IBU)KeHHe >KUBbIX OPraHM3MOB, pbluary B Tejie 4e/ioBeKa, BAUsSHUE

aTMOC(i)epHOFO AaBJ/IeHHA Ha >KMBOM OpraHuvsM, Il/laBaHUE pr6, BOCIIpUATHE




3BYKOB XMBOTHBIMH, 3eMJIeTpsICeHUe, CelCMUYeCKre BOJIHBI, IyHAMH, 3XO0

TexHuueckue ycmpolicmea: CIAJOMeTp, JaTUMKU TI0JIOKEHUsl, PacCTOSIHUSL U
YCKOpEeHUsl, [AWHaMOMeTp, TMOJLIWIIHUKYA, PpakKeTbl, pbluar, MOABWXKHBIA U

HQHOABI/DKHLII\/JI 6J'IOKI/I, HAKJ/IOHHasA IIJIOCKOCTb, IMPOCTbieé Me€XdaHW3MbI B 6bITy,

131 cooOIIarIrecss CoCyZbl, YCTPOMCTBO BOJOIPOBO/A, THAPABIMUECKHM Tpecc,
MaHOMeTp, 0OapomeTp, BBICOTOMEp, TIOPIIHEBOW HACcOC, apeoMeTp, 3XO0JIOT,
WCTIO/Tb30BaHue YIbTPa3ByKa B ObITY U TeXHUKe

2 TEIIJIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIOXKEHUS] ~ MOJIEKY/ISIPHO-KUHETUYeCKOW Teopud  CTPOeHUs

2.1 BelriectBa. Mo/ie/ii TBEP/IOTO, XXKUJKOTO U ra3000pa3HOr0 COCTOSTHUM BeIleCTBa.
Kpucrannuueckue v amopgHble Tena

55 [OewkeHre wuvactuy BewjecTBa. CBsI3b CKOPOCTM [BW)KEHUS 4YaCTUL C

' TeMIiepaTypoii. BpoyHoBcKoe ABWKeHue, Auddy3us

2.3 CMmauriBaHue U KaruIsipHbIe SIBJIEHUS

2.4 TertoBOe pacivpeHue U CxaTue

2.5 TemnmoBoOe paBHOBECHE

26 BHyTpeHHsiss sHeprusi. PaboTa ¥ Teruiorepefjaua Kak CrocoObl W3MeHeHHs

' BHYTpEHHel 5Hepruu

2.7 Buppl Teruionepesauun: TenionpoBOAHOCTb, KOHBEKLMS, U3/TyYeHre
Harpesanune u oxnaxzgeHue Ten. KoauMyecTBo — TerioTel. Y jenbHas
TEeIVIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHeHUs] SHepPruyd B TEeIVIOBBIX IpoLeccax. YpaBHEHUE TeryiOBOro
GanaHca:

2.9
0 +0, +..=0
Wcnapenve v KoHAeHcauus. V3MeHeHMe BHYTpPeHHeM >HEpPrud B IIpoLiecce

210 WCrapeHusi W KOHJeHcaluu. KumneHve >KUAKOCTHA. YgenbHasi TemsoTa

' napoo6pa3oBanusi: L = Q/m
2.11 Bnaxnocts Bo3ayxa
519 [lnaBneHwe W KpucTasnusauus. VI3MeHeHWe BHYTpeHHeW SHePruv TpU

I/1IaBJIEHWH Y KPUCTA/VIM3aliviH. Y,E[EJ'ILHHH TeIl/ioTa IJiaB/IeHUd:




,_0

m

2.13

2.14

2.15

BHyTpeHHsIs 3Heprus cropaHys TOIUIMBA. Y le/ibHas TeryioTa CropaHus TOIIMBA:

q=Q/m

[TpuHLMITBI paboThI TeryioBbIX ABUraTtesiei. KI1/l TeroBoro ABUratess

ITpakmuueckue pabompl

Vi3mepeHue y/iellbHOM TeIUIOEMKOCTH MeTa/UIMYeCcKOoro LIWIMH/PA; KOIW4ecTBa
TeIUIOThI, TOJIyUeHHOTO BOZON KOMHATHOM TeMmrmepaTypbl (UKCUPOBAHHOU
Maccbl, B KOTOpPYHO OIylL|eH HarpeTbli LWIMHAP; KOJWYeCTBa TeIIOThI,
OT[JaHHOTO0 HarpeTbiM LIWJIMHAPOM, I0OC/e OINyCKaHUsl ero B BOAY KOMHATHOMU
TemriepaTypbl; OTHOCHUTE/JIbHOM B/I&KHOCTU BO3/yXa; VY/AeIbHOM TerIOThI
njaBneHds Jbfa. MccnefoBaHue W3MeHeHHsI TemriepaTypbl BOZbBI  IPU
Pa3/IMUHBIX YCJIOBHUSIX; SIBJIEHHS] TeljiooOMeHa TpU CMeIIVBaHUM XOJIOJHOW U

ropsiueli BOZibl; MpoLjecca UcrapeHust

2.16

dusuueckue s61eHUss 8 npupode: TIOBEPXHOCTHOe HATsDKeHWe W KaluispHble
sIB/IeHUs1 B TIPUPOJie, KPUCTA/Ibl B TpUpofe, usnyueHue CosiHLa, 3aMep3aHue

BOJJ0EMOB, MOpPCKHe Opr3bl; 06pa3oBaHue POChl, TYMaHa, WHesl, CHera

2.17

3.1
3.2

TexHuueckue ycmpolicmea: Kanwuuisipbl, PUMephl UCTI0/Ib30BaHUsI KPHUCTAJIIOB,
JKUJIKOCTHBIM TepMOMeTp, [JaTuuK TemrlepaTypbl, TePMOC, CUCTeMa OTOIJIEHUS
JIOMOB, TUT'POMETpbI, TICUXPOMETp, MapoBasi TypOuHa, ABUraTe/b BHYTPEeHHEro

CropaHus
SJIEKTPOMATHUTHLIE ABJIEHUA
OJiekTpu3anus Tesl. [IBa BU/ia 3/IeKTPUUYECKUX 3apsi/0B

B3aumogericTBue 3apsykeHHBIX Tesl. 3akoH KynoHa

3.3

3aKoH COXPdHEHUS JIEKTPUUECKOI'O 3daps/ad

3.4

3.5

Onektpuueckoe mnoje. HanpsykéHHOCTb 3seKTpuyeckoro rmnoss. [IpuHimn
CYTIeprOo3ULIUU 7IeKTPUUECKHUX 10siei (Ha KaueCTBEHHOM YDOBHE)

Hocutenu »snektpuueckux 3apsifioB. [lelicTBUMe 3/1eKTPUUYECKOTO IO/ Ha

sneKTpudeckue 3apsibl. [IpOBOAHUKY U JU3/IEKTPUKH

3.6

[ToCTOSIHHBIN 3/1eKTPUYECKU TOK. [lelicTBUS 3/eKTpuueckoro Toka. Crsa Toka.
Haripsbkenue.
I=q/t,U=AqQ




OJeKTpruYecKoe COMPOTUBIIEHHE. Y IebHOe 3/IeKTPUUeCKOe COTIPOTHUBIIEHUE:

3.7 R =pl/S
38 3akoH Oma /11 yyacTka ssekrpudeckoit tenu: I = U/R
[TocnepoBaresibHOe coefHEHVE TIPOBOJHUKOB:
I,=1,: U=U,+U,; R=R +R,
3.9 [TapannensHOe coefjiHeHHe TTPOBOJHUKOB PABHOT'O COIPOTUB/IEHUS:
U =Uy;I=I+I; rR=5
2 2 7
CMelllaHHbIe COeJMHEeHUS] IPOBOJHUKOB
3.10 Pabora 1 MOII[HOCTE 3/1eKTprUeckoro Toka. A = Ult, P = Ul
3akoH [[xoysnd — JleHua:
3.11 0= 12 ‘R-t
OnbIT Opcresa. MarHuTHOe moJie TIPSMOrO TPOBOJHMKA C TOKOM. JIMHUM
3.12
MarHUTHOU UHAYKLUU
313 MaruuTHOe 10716 TIOCTOSIHHOTO MarHuiTta. B3auMopeincTBHe MOCTOSIHHBIX
MarHuTOB
3.14 [elicTBYie MarHUTHOTO T10J151 Ha MPOBOAHUK C TOKOM
3.15 OneiTel Papajies. SABneHMe 371eKTPOMarHuTHOM UHAYKLMU. [TpaBumo JleHia
IMpakmuueckue pabombil
W3mepeHne  3/1eKTPUUECKOrO  COMPOTHB/IEHUSI  PE3UCTOPa;  MOILHOCTU
3/IEKTPUUYECKOT0 TOKa; PabOThI 3/IeKTPUUECKOT0 TOKa.
WccnepoBaHue 3aBUCUMOCTA CWJIBI  TOKA, BO3HMKAMIIEr0 B TMPOBOJHUKE
3.16 (pe3ucTopsl, 1amMIiouKa), OT HarpsbKeHHs Ha KOHILaX TIPOBO/IHMKA; 3aBUCUMOCTH

COTIPOTHUBJIEHUS OT JI/IMHBI NTPOBO/IHUKA, I/IOIIaj €ro MONepeyHoro CeyeHust U
Y/elIbHOTO CONPOTHBJ/IEHNSI.
[TpoBepka mpaBuia [ 3/1eKTPUUECKOrO HaIpsyKeHWs TIpY 10c/efloBaTe/IbHOM

COeJUHEHNN TIPOBOJHUKOB; TIIpadBW/ld [OJiId CHWJIbI SJIEKTPUUECKOIrO TOKa IIpU




rapasuielbHOM COeJMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)

dusuueckue seneHUsi 8 npupode: >SNeKTpUUYeCKWe SIBJeHUs B aTtMocdepe,

3.17 3/IeKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE MoJie 3eM/IH, Jpeid Mo/rCoB,
POJIb MArHUTHOTO T10JIs [/Is1 J)KU3HU Ha 3emiie, MOJIIpHOe CUsHUe
TexHuueckue ycmpoticmea: >/€KTPOCKOI, aMIlepMeTp, BOJILTMETP, peocTar,
CUETUMK  IeKTPUUECKOW  JHEpPruu,  3MeKTPOOCBeTUTe/bHbie  MPUOOPHI,
3.18 HarpeBareJjibHble 3JIEKTPONIPHUOOPHI (mpuMmepsr), 37IeKTprUYecKue
TpeflOXpaHUTeNN, 3/eKTPOMAarHuT, 3/1eKTPOJBUrare/ib IIOCTOSTHHOTO TOKa,
reHeparop IOCTOSIHHOI'O TOKa
3.19 OJIEKTPOMAarHUTHbIE BOJIHBI. I1IKasa 3/71eKTpOMarHuTHbIX BOJTH
3.20 JlyueBast Mmofienb cBeta. IIpsiMonHeliHOe pacripocTpaHeHHe CBeTa
3.21 3aKoH oTpakeHud cBeTa. [1y10cKoe 3epkasio
3.22 IIpenomnenvie cBeTa. 3aKOH TIpeJIOMJIEHUs CBeTa
3.23 Hducniepcus ceseta
3.4 Jlunza. Xop nydeid B nuH3e. DoOKycHOe paccTosiHUe nH3bl. OnTrhyeckas cuja
' mvn3el: D = 1/F
3.25 ['n1a3 Kak orntuyeckasi cucrema. OnTuueckue mpubopbI
IMpakmuueckue pabombil
###Par###l13MepeHre ONTUYECKOH CHIbI coOuWparoliell JHMH3bI;, (OKYCHOTO
pacCTostHUsI coOMparoleid JIMH3bI (TI0 CBOMCTBY PABEHCTBA pa3MepOB MpeiMeTa U’
n300pakeHus1, Korja TpeJMeT pacriojioXkeH B JBOWHOM (DOKyce), TIOKa3aTesist
3.26 TIpeIOM/IeHUS CTeKJIa.
###Par###lccneqoBaHye CBOHCTBA M300pa)keHUs], TMOyUEHHOTO C TTOMOIIIBIO
cobupatorrield JIMH3bI; W3MeHeHUss (DOKYCHOTO PaCCTOSTHUS JBYX CJI0XKeHHBIX
JIMH3; 3aBUCMMOCTU yIJjla IIpeJIOM/IeHUs] CBETOBOI'O Jjiyya OT yrja IajeHus Ha
rPaHMLIe «BO3AYX — CTEKJIO»
3.7 dusuueckue seneHuss 8 npupode: 3atMmenuss ConHua u JIyHbl, LiBeTa Ten,
' OTITHUEeCKHe siBJIeHUst B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
398 TexHuueckue ycmpotlicmea: OYKH, TIepUCKOI, (oToarnmapaT, OINTHUYeCKHe
' CBETOBO/bI
4 KBAHTOBGIE ABJIEHUA
41 PaguoakTBHOCTB. Anb(da-, 6eTa-, ramma-u3nyuenus. Peakium anbga-u Oeta-
' pacriazia
4.2 OmnsbiThl Pe3epdopza no paccesiHuto anbga-uactul. [1naHetapHast MoZiesib aToma




4.3

CocraB aToMHOr0 szpa. M30Tomns!

4.4 ITepuop nonypacrazia aToOMHbIX s7iep

4.5 AnepHble peakK. 3aKOHBI COXPaHEeHUSs 3aps0BOr0 U MacCOBOI'0 YuCes
dusuueckue seAeHUss 8 npupode: eCTeCTBEHHBIM pa/Iu0aKTUBHBIN (HOH,

4.6 KOCMUUYeCKHe JIyud, paJMOakKTUBHOE U3J/lyyeHHe NPUPOJHBIX MHHepasoB,
JeMCTBUE PaZiM0aKTUBHBIX M3/yUeHUI Ha OpraHu3M YesioBeKa

47 TexHuueckue ycmpolicmea: CHeKTPOCKOI, UHAUBUYa/lbHbINA J03UMeTp, Kamepa

BusnbcoHa, sijepHasi SHepreTvka
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M.: IIpocseienue, 2024
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M.: IIpocseienue, 2025
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