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INOACHUTEJIbHAS 3AIINCKA

[IporpamMa mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTaBJICHAa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS Ha 6a30BOM YpOBHE OCHOBHOW 00pa3oBaTeIbHON
nporpammsl, npeacrasieHHbx B @PT'OC 000, a takxke ¢ yuétoM ¢enepanbHol pabodeit mporpaMmbl
BocniuTanus U Konnenuuu npenogaBanus yueOHoro npeamera «duszmkay.

Copepxanue mporpammbl 1Mo (U3MKE HANPaBICHO HAa (POPMHUPOBAHUE ECTECTBEHHOHAYYHOMH
rPaMOTHOCTH OOyYaromMxcs W OpraHu3alvio W3ydeHHus (U3NKKM Ha AesITeNbHOCTHON ocHoBe. B
nporpamMMe 1o (pu3MKe y4UTHIBAIOTCS BO3MOYKHOCTH Y4€OHOTO MpeaMeTa B peaju3aliy TpeOOBaHUI
®OI'OC OO0 k MmIaHUPYEeMbIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yJbTaTaM OOy4YeHHUS, a TaKKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBaHwUsl.

[Iporpamma o ¢u3MKe ycTaHABIMBACT paclpeaeeHne yueOHOTo MaTepraia 1mo rogaM o0ydeHus
(mo kJjaccam), mpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHUSI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIIXCsl.

[Iporpamma mno ¢usuke pa3zpaboTaHa C LETbI0 OKa3aHUS METOAMYECKOW MOMOIIU YYUTEI0 B
co3aHuu paboueil mporpamMmel M0 y4eOHOMY MpPEIMETY.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O TIPEJJMETA «®U3UKA»

dusnka SABISETCS CHUCTEMOOOPA3yIOIIUM JIJIi ECTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
HOCKOJIbKY (DUM3WYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SBJICHHM, H3y4yaeMbIX XUMHEH,
Ouosoruei, actpoHoOMHEN U (pU3NUECKOl reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, OpeocTaBisieT Haubosee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO0 METOJla MO3HAaHUSA, TO €CTh
croco0a Moyly4eHus JOCTOBEPHBIX 3HAaHUM O MHpE.

OpHa U3 rIIaBHBIX 33/1a4 (PU3UUECKOro 00pa3oBaHus B CTPYKTYpe 0011ero oopa3oBaHus COCTOUT B
(GopMHpPOBAHNHN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpECca K HAyKe y 00yJaronuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM  YpOBHE IMpeArojaraeT OBJaJeHUE  CIEAYIOLIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

e HAYYHO OOBSACHSATH SIBIICHUS;

e OIICHUBATh U MIOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHBIE JOKA3aTENIbCTBA JJIs [10JIyYE€HUS BBIBOJIOB.

[lenu u3ydenust PU3MKN Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHus omnpeseneHsl B Konuenmm
npenojiaBanust yuyeOHoro mnpeamera «@Pusuka» B 00pa3zoBaTelbHBIX oOpraHuzanusax Poccuiickoit
Qenepaniy, peaqu3ylOUMX OCHOBHbIE 00IIe00pa3oBaTelbHbIE IMPOTPAMMBI,  YTBEPKIEHHOU
pemerneM Kosnerun Munucrepcrsa mpocsemenust Poccuiickoit @eneparnyn (mpoTokoi ot 3 nexadps
2019 r. Ne [IK4BH).

Lenun usyvyenus puznku:

e IpUOOpETEHUE MHTEpeca M CTPEeMJICHHs OOy4arolIMXCsl K HAy4YHOMY M3Y4YEHHIO IPHUPOJIBI,
Pa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e Pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUA U (POPMUPOBAHHE HCCIEI0BATEIHCKOIO
OTHOUICHUSI K OKPYKAIOLIUM SIBJICHUSM;

e (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa W3y4E€HHUS OCHOB CTPOEHUS MaTe€pUU
U GyHJaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (hopMUpOBaHME TPEACTABICHUN O poiM (U3UKU Ul PAa3BUTUS JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

e Pa3BUTHE NPEICTABICHUH O BO3MOXXHBIX cepax Oyaymiel nmpodeccuoOHaIbHON AeSTEIbHOCTH,
CBSI3aHHOM C (M3UKOH, MOATOTOBKA K JlajbHEeiIIeMy 00y4eHHIO B 3TOM HalpaBiIeHUH.

JlocTikeHne 3THX LeJei mporpaMMsl 1o (us3uke Ha ypoBHE OCHOBHOTO OOIIEero oOpa3oBaHUS
o0ecrneunBaeTcsl pelIeHUEeM CIe1yIOInX 3a4a4:

e IPUOOpPETEHUE 3HAHUM O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXaHUYECKHX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e IPUOOPETEHUE YMEHUH ONMCHIBaTh U OOBACHATH (U3UYECKUE SIBICHHUS C MCIOJIb30BaHUEM
[IOJIyYCHHBIX 3HAHWI;

e OCBOCHHME METOJIOB PELICHMs MPOCTEHIIMX pPacdyETHBIX 3a/a4 C MCIOJIb30BaHUEM (DU3MUECKUX
MOJIEJIEH, TBOPYECKUX U NIPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HaOIIONaTh NPUPOAHBIE SIBIEHUS M BBIIOJIHATH ONBITHI, J1a0OpPATOpPHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE UCCIIEAOBAHMS C UCTIOIb30BAHUEM N3MEPUTENBHBIX IPHOOPOB;

e OCBOEHME NPUEMOB PabOThI ¢ HHPOpMaLKel GU3NIECKOTO COACPIKaHuUs, BKIH0Yas HHPOPMALIHIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHWBAaHNE WH(POPMAIINH;

e 3HAKOMCTBO €O c(epaMu Npo(hecCHOHANBHON JeSITeNbHOCTH, CBS3aHHBIMH C (U3MKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHIX (PU3UUIECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OO0 yueOHsIii npeamer «DPHU3MKa» BXOAUT B MPEAMETHYIO 00JIaCTh
«EcTecTBeHHO-HAyUHBIE IPEAMETHI» U SBISIETCS 00513aTENbHBIM JJIS1 U3YUEHUS.

[Ipu cocraBnennn paboueil mporpamMmbl, TOYPOYHOTO IJIAHWPOBAHUS MO (PU3HMKE 32 OCHOBY B35Ta
nmporpamma, yTBepxkiacHHas MuHucTepcTBOM oOpa3oBanus Poccuiickorr ®denepannu (7-9 kiaccer),
cocraBiieHHas B cooTBeTcTBUM ¢ yueOHuKkamu A.C. [leppimknna «®Pusuka — 7, 8, 9.

Jannas pabovas mporpamma 1o ¢pu3MKe peain3yercs B TeueHue 3 Jer.

VYunteiBasg crneunuky obOpazoBarenbHOi opranm3anuu «ExarepumnOyprckas BII Ne 2y kak
PEKUMHOTO OOBEKTa M, COOTBETCTBEHHO, PabOThI IIKOJBI B C YCIOBUSX HAXOXKICHHS IIKOJIBI Ha
TEPPUTOPUU UCIIPABUTEIBLHOTO YUPEKACHUS (ISATHIHEBKA C KOJUYECTBOM YPOKOB B HEJIENIO HE Ooiee
25); OcHoBHYIO 00pa30BaTelbHYIO MIPOrPaMMy BEUYEpHEW MIKOJbI, (JOPMBI MOJIydYeHUs: 00pa3oBaHuUs
(ouHO-3209HOC O0yUYEHHE), BO3PACTHBIC M COIUATHLHO-TICHXOJIOTHIECKIE OCOOCHHOCTH O00yYarOIIIXCs,
HAa MeToaAuYecKoM oObenuHeHun yuutenen «ExarepunOyprckas BIII Ne 2y Obuia mpoBeneHa u
coriacoBaHa KOPPEKTHPOBKA HacTosIIeld pabodeid mporpaMmbl C LEJIbI0 BHECEHHS B Heé
COOTBETCTBYIOLIMX U3MEHECHUM.

Ha u3ydenue ¢usmuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs OTBOJAUTCS
102 gaca: B 7 kiacce — 34 gaca (1 yac B Hezpenmto), B 8 kiacce — 34 gaca (1 gac B Heneno), B 9 kiacce
— 34 yaca (1 gac B Hezem0)™.

[Ipennaraemelii B mporpamme o (U3HMKE IepeueHb JabOpaTopHbIX PAadOT U OMNBITOB HOCHUT
pPEKOMEH/1aTeNIbHBINA XapakTep, YUUTelb JieslaeT BEIOOp MpOoBeAeHNUs Ja00paTOPHBIX paboT U OIBITOB C
Y4€TOM HUHIUBUAYAIbHBIX OCOOEHHOCTEH O0O0Yy4YaroIMXCsl, CHUCKAa 3KCIEPUMEHTAJIbHBIX 3aJaHHi,
peaan3yeMbIX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOT0 SK3aMeHa 1o (pu3uke.

*Bce yKkazanHnvle u3MEHEHUS YMEEPHCOCHbL NEOA2O0ZUYECKUM COGEMOM 00PA306aAMeNIbHOL OP2AHU3AUUN
(Ilpomoxon neocosema Ne 01 om 28 aszycma 2023 2.).



COJEP)KAHUE OBbYYEHUA

7 KIIACC

Pa3nes 1. ®u3unka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

®du3nka — HayKa 0 Ipupoje. SIBneHus npuposbl.

@uznyeckue SBICHUS: MEXAHWYECKHE, TEIJIOBBIE, 3JEKTPUUECKHE, MArHUTHBIE, CBETOBBIE,
3ByKoBble. Du3nueckue BeTUUMHBI. V3Mepenue ¢Qusmueckux BenuuuH. DPuznyeckue HpUOOPEHI.
ITorpemHocTs M3MepeHuit MexayHapoaHast CUCTEMA €IMHMULI.

Kak ¢usuka u gpyrue ectecTBEHHbIE HAyKH H3y4aroT npupony. EcTecTBeHHO-HAay4yHBIH METO.
MO3HAHUS: HAOJIOJICHUE, MMOCTAaHOBKAa HAYYHOTO BONPOCA, BBIABIKEHHE THIIOTE3, SKCIIEPHUMEHT I10
IIPOBEpPKE TUMOTe3, OOBsICHEHHEe HalbmomaemMoro siBneHus. OnucaHue (U3MYECKUX SBICHUN C
IIOMOILBIO MOJIEIIEH.

Jlemoncmpayuu

MexaHuueckue, TEIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

Ouznyeckue MpuOOPHI U MPOoIeaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

JlabopamopHvle pabomol u onvimol

Omnpenenenue HeHbl JeJIeHUs KAl H3MEPUTEIHLHOTO MpHodopa.

N3mepenne paccTOsTHUM.

H3mepenune o6bEMa KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pasMepoB MajbIX TE.

W3mepenne Temneparypsl IPU NOMOILIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIEPATYPBI.

[IpoBeneHue uccienoBaHus MO NMPOBEPKE TUIOTE3bl: AAIBHOCTH IOJIETA IIApUKa, IYIIEHHOIO
TOPU30HTAIILHO, TEM O0JIbIlIe, YeM OO0JIbIle BHICOTA ITYCKA.

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

CrpoeHue BellecTBa: aToOMbl U MOJEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOUIUE JHUCKPETHOE
CTPOCHHE BEIIECTBA.

JIBmxenue vactuil BemiectBa. CBsI3b CKOPOCTH JBMXKCHHS YaCTHUIl C TeMIiepaTypoil. bpoyHoBckoe
nBrxkeHue, 1ud¢ysus. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIABIX (KPUCTANIMYECKHUX)
Ten. B3auMoOCBsS3p MeXAy CBOMCTBaMHU BELIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX M HUX
ATOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Llemoncmpayuu

Hab6monenne 6poyHOBCKOTO JBHKEHUS.

Habmronenue nudoysu.

Habmonenune siBneHuil, 00bACHAIOMUXCS IPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHULl BELIECTBA.

Jlabopamoprvie pabomol u onvimol

OrneHka 1uaMeTpa aToMa METOJIOM PsIIOB (C UCToIb30BaHueM (ororpaduii).

OnbITh! IO HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHHs ra30B.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBu:xeHue U B3aUMoAelicTBHE TeJl

Mexanuueckoe JBHkeHHe. PaBHOMepHOe M HepaBHOMepHOe jBukeHue. Ckopoctb. Cpenssis
CKOPOCTb IPY HEPAaBHOMEPHOM JIBH)KEHUU. PacuéTr myTu U BpeMEHU JABUKECHHUS.

SBnenue uHepnuM. 3aKOH MHEepUUHU. B3aumopelcTBue Ten Kak MPUYMHA U3MEHEHHUS CKOPOCTH
JIBIKEHMS Tel. Macca kak Mepa uHepTHOCTH Tena. [InmoTtHocTs BemecTBa. CBs3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIeCTBa.

Cuna kak xapakTepucTuka B3auMmonencTBus Ten. Cuia ynpyroctu u 3akoH I'yka. M3mepenue
CUJIBl C IOMOIIBIO JUHAMOMETpA. SIBIEHME TATOTEHMS M cuila TshkecTH. Cuia TSDKECTH Ha JIPYTUX
mianerax. Bec Ttema. Hesecomocth. CliokeHUE CuHJl, HAaNpaBJIE€HHBIX [0 OJHOW MPSMOM.
PaBnognelictByromas cuit. Cuita TpeHus. TpeHne CKOJIBKEHHsI U TPEHUE MOKos. TpeHue B mpupose u
TEXHHUKE.

Jlemoncmpayuu

Habmonenrne MexaHHUecKoro JABM)KEHUS Tea.



N3Mepenne CKopoCTH MPSAMOIUHEUHOTO ABUKEHHUS.

HaGmronenue siBJICHUS] HHEPITUH.

Hab6nronenne n3sMeHeHus: CKOPOCTH TIPU B3aMMOICHCTBHUH TEll.

CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CroxxeHue cuil, HalpaBJIEHHBIX 110 OJHOM IPSIMOI.

Jlabopamopnvie pabomul u onvimoi

OnpeneneHnue CKOPOCTH  PAaBHOMEPHOIO  JBIDKEHHUs (IIapUKa B JKUJKOCTH, MOJIENH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).

Omnpenenenue cpeqHeil CKOPOCTU CKOJIbKEHUSI Opycka WM IIapuKa M0 HAKIOHHOW IIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.

OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  pacTsDKeHus  (Jedopmanuu) TOPYKHUHBI  OT
IIPUJIOKEHHOM CHUJIBI.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbl TPEHUSI CKOJIBKEHHUS OT BEca Tejla U XapakTepa
COIPUKACAIOLINXCS TIOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

Hasnenne. CriocoObl yMEHBIIEHUS M YBEIWYCHHUs HaBieHus. [laBneHue raza. 3aBUCHMOCTb
JaBieHus raza oT oOwnéma, Temmeparypsl. [lepenaya naBrneHusi TBEPABIMU TeJlaMH, KHUAKOCTAMU U
razamu. 3akoH Ilackans. [IlHeBMaTnyeckue MalmHbl. 3aBUCUMOCTD JaBJICHUS )KUJIKOCTH OT INIyOUHBI.
['unpocraTudeckuii napanokc. Coobmaromuecs cocynsl. ['uapaBinuecke MeXaHU3MBI.

AtMmocdepa 3emin U atMochepHoe AaBiieHue. [IpUuuHBI CyIEeCTBOBAHUS BO3AYIIHONH 00OJIOYKH
3emnu. Oneir Toppuuermu. M3mepenue aTtMocepHOro HaBieHHUS. 3aBUCUMOCTH aTMOC(HEPHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [IpuGops! 11t n3mMepenus aTMOChEpHOTo JaBICHHS.

JleiicTBre ®UAKOCTU M ra3a Ha MOTPYKEHHOE B HUX Telo. BeITankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTB JaBJIEHUS Ta3a OT TEMIIEPATypBhl.

[lepenaua naBieHUs KUIKOCTHIO U Ta30M.

CooOmraromuecs cocyabl.

I'mppaBnnyeckuii npecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCHUMOCTb BBITQJIKUBAIOLIEH CHJIBI OT 00bEMa NOrpYXKEHHOM YacTU Tejla M IJIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

VYcnoBue mniaBaHus TelNl: IUIABAaHUE WM TMOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOIIECHMS
TJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamoprvie pabomol u onvimol

HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa MOrpyKEHHON B KUAKOCTb YaCTH TeJa.

Ornpenenenne BbITAJIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO, HOTPYXEHHOE B )KHJIKOCTD.

[IpoBepka HE3aBHCMMOCTH BBITAIKHUBAIOIICH CHIIbI, JEHCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT
Macchl Tena.

OnpIThI, IEMOHCTPUPYIOLIUE 3aBHCUMOCTbh BBITAJIKMBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KHUAKOCTH, OT 00BEMA MOTPYKEHHOM B JKUJKOCTh YACTH T€Ja U OT MIOTHOCTH KUAKOCTH.

KoHcTpynpoBanne  apeomerpa WIM  KOHCTPYHPOBAaHHME JIOAKM W OIpEACIIeHHE €€
IPYy30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. DHEePrust

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus phlyara.
[Ipumenenue npaBuia paBHOBeCUs pblyara K 6Joky. «3os10toe mpaBuiao» mexanuku. KIIJ] mpocteix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckass U noteHuuaibHas sueprusi. [IpeBpaiienue ogqHoro Buaa
MEXaHUYECKOM 3HEepruu B APyroul. 3aK0H COXpaHEHHS SHEPTUU B MEXAHHKE.

Llemoncmpayuu



[Tpumepbl MPOCTHIX MEXaHNU3MOB.

Jlabopamoprvie pabomobl u onvimol

OmnpeneneHre pabOThl CHJIbI TPEHHS MPU PABHOMEPHOM JBHIKCHHHU TEla [0 TOPU30HTATbHON
HIOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHS phlyara.

Nsmepenue KII/] HakJIOHHOM IIOCKOCTH.

W3y4eHune 3aKk0Ha COXpaAHEHHUS] MEXaHHMUYCCKOM SHEPTUH.

8 KUIIACC

Pa3nen 6. TenuioBble siBJaeHUS

OCHOBHBIE TIOJOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHUs BemiecTBa. Macca u
pazMepbl  aTroMOB U MoJieKyJl.  OmbITbI,  MOATBEPXKJAIOIMIUE  OCHOBHBIC  MOJOXKCHHS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, XKUAKOTO M Ta3z000pa3HOrO COCTOAHMM BemecTBa. Kpucrammumyeckue u
amop¢ubie Tena. OObsICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPABIX TEN HAa OCHOBE MOJIOKEHUU
MOJICKYJIIPHO-KHUHETUYECKOU Teopun. CMauynBaHKe W KallWJUISIpHBIC siBJIEHUA. TerioBoe pacuimpeHue
U CXKaTHe.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHHUS 4YacTUIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs BHYTPEHHEW SHEPruu: TEIUlonepeaadya U CoBepiieHue padoThl. Busl
TEIUIONEPEIav: TEIIONPOBOJHOCTh, KOHBEKIUS, U3Ty4YCHHE.

KonuuecTBo TemnoTel. Y aenbHas TemI0EMKOCTh BellecTBa. Termioo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue temioBoro Oananca. [lnaBnenne u oTBepaeBaHNE KPUCTAUIMUECKUX BEIIECTB. Y ACIIbHAS
teruiota TuiaBneHus. [lapooOpasoBanue u konaencauus. Vcnapenue. Kumenue. YnuenbHas TemyioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATyphl KUTICHUS OT aTMOCHEPHOTO TaBJICHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Mpunnumner padotsl TeroBbix aAsuratenein KIIJ[ termmoBoro asuratesns. TemioBbie ABUTATENHN U
3aIllMTa OKPYKAKOIIEH cpelipl. 3aKOH COXPAHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Jlemoncmpayuu

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6mronenue nuddysun.

Habmtoienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SBICHUI.

Hab6mronenue TeniaoBoro pacuimpeHus Tel.

V3MmeHeHne AaBlieHus ra3a Mpyu U3MEHEHUH 00bEMa U HarpeBaHUH W OXJIAXKICHHH.

[IpaBuna uamMepeHus: TemMnepaTypsl.

Bunael renionepenauu.

Oxaxk/IeHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CHUIaMH.

CpaBHeHue TEeMI0EMKOCTEN pa3InYHbIX BEIIECTB.

Habmroienue xuneHusl.

HabGmronenre mocTosTHCTBA TEMIIEPATYPHI MTPH TUTABICHHUH.

Mopenu TerIoBbIX ABUTATENEH.

Jlabopamopmvie pabomul u onvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBHUS CHUIJI MOJIEKYJISIPHOTO TPUTSIKEHHUS.

OnBITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.

OnbITH 1O HAOIIOEHUIO TETIOBOTO PACIIUPEHHUSI TA30B, )KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIpHIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro 00bEéMa M HArpeBaHUs WU
OXJIKICHHUSL.

[IpoBepka runores3sl TMHEWHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA )KUJIKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIepaTyphl.



Habmionenne u3MeHeHHs] BHYTPEHHEH SHEpPruMM Tella B pe3ylbTare Teruioneperadud M padoThl
BHEILIHUX CHIIL.

HccnenoBanue siBIEHUS TEMII000MEHA TPU CMEIIMBAHUHU XOJIOIHOW U TOPSYEH BOJIBI.

Omnpenenenre KOIMYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOH TNpH TEIIo0OMEHe C HarpeTbiM
METAITMYECKUM LUIUHAPOM.

Onpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiecca UCHapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIaKHOCTU BO3/yXa.

Omnpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHUS

Onektpu3zanus Ten. JlBa poaa s1IeKTpUYecKuX 3apsiioB. BzaumopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTB CHJIBI B3aUMOJIEHUCTBUS 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsiIOB U PaCCTOSHUS
MEXy TeJaMu).

Onektpuueckoe 1mosie. Hanpspk€HHOCTH  3yekTpuueckoro mnosst. llpuHnun —cyneprno3uuuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJIEMEHTapHbIN 3jeKkTpuueckuil 3apsan. CTpoeHue aroma.
[TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apA/ia.

DNEKTPUUECKUN TOK. YCIIOBUS CYLIECTBOBAHMSI 3JEKTPUUECKOrO TOKA. MICTOUYHMKM MOCTOSHHOTO
ToKa. JIeHCTBHS ANEKTPUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUYECKH TOK B
JKUJKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuna Toka. DleKTpuueckoe HamnpspkeHue. CompoTHuBlieHHE TMPOBOJHUKA.
VYnenbHoe comnpoTuBieHHE BeulecTBa. 3akoH Oma i ywactka uenu. llocnenoBatenbHoe u
napasuieIbHOE COeIMHEHUE POBOIHUKOB.

PabGora u MomHOCTh 3nekTpudeckoro Toka. 3akoH Jlxoyms—JleHna. OnekTpuyeckue nenu u
MOTPEOUTENH SIEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHBIE MarHUTHI. B3anMonelicTBHE OCTOSTHHBIX MarHUTOB. MaruutHoe mose. MarautHoe
noJie 3eMJId M €ro 3Ha4eHue ISt Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE TM0JIe JIEKTPHUIECKOTO
Toka. [IpuMeHeHue 3MeKTPOMarHiuToB B TeXHUKe. [IeficTBIe MATHUTHOTO MOJISE HA TIPOBOJIHUK C TOKOM.
ONeKTpoJABUTaTeNb IOCTOSIHHOIO ToKa. lcmonb30BaHME JIIEKTpoJBUTaTeNell B TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbrter @apanes. SABiaeHue sneKTpoMarauTHOM MHAYKIMU. [IpaBuino Jlenmna. DiekTporeHeparop.
CnocoObl OyYeHUs AIEKTPUUECKON IHEPTUH. DIEKTPOCTAHIIMM HA BO30OHOBISEMBIX MCTOYHHKAX
SHEPIHH.

Llemoncmpayuu

DneKkTpusanus Ted.

JIBa pojia aeKTpUYECKUX 3apsS 0B U B3aUMOJCHCTBUE 3apSIKEHHBIX TEll.

YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DNEeKTpOoCTaTUYECKass UHTYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[IpoBOIHUKY U AUDIIEKTPUKHU.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

W3mepenue cuiibl TOKa aMIEPMETPOM.

H3mepeHue 37eKTpUUecKOro HanpsyKEeHUs! BOIIBTMETPOM.

Peocrar u Mara3uH COIIPOTHUBIICHUM.

B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB.

MonennpoBanue HEBO3MOKHOCTH Pa3AeiIeHUs MOJICOB MarHUTa.

MonenrpoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OmneiT OpcTena.



MarautHoe noJie Toka. JIEeKTPOMArHUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

OmnbiTel Dapajes.

3aBUCUMOCTh HalpaBICHUS UHIYKIIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.

DIIEKTPOreHePaATOP MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimol

OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKLIHEH U PU COTPUKOCHOBEHUHU.

WccnenoBanue neicTBUS AIEKTPUIECKOTO MOJISI HA IPOBOJAHUKH U TUJIEKTPUKH.

COopka u mpoBepka padOoThI JIEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

M3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenne u peryampoBaHue HaAPsHKCHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIAYIIETO 4YE€pe3 PEe3UCTOp, OT CONPOTHUBIICHMS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIIEHUS MPOBOAHUKA OT €0
JUTHBI, [JI0IIA 1 ONEPEYHOr0 CEUEHHS U MaTepuaa.

[IpoBepka mpaBwiia CJIOKEHUS HANPSDKEHUH TpPU  IOCIEJOBATEIbHOM COEAMHEHHUU JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia s CUIIbI TOKA ITPU NapaAJIEIIbBHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UTYIIEr0 Yepe3 Pe3UCTOp.

Onpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEPE3 JaMIIOUKy, OT HAIPSHKEHHS Ha HEW.

Omnpenenenne KIIJ] HarpeBaTens.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TOJIs TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3eliCHUH.

Uccnenoanue neicTBUS 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS KAaTyIIKU C TOKOM M MarHuTa
OT CHJIBI TOKA U HAaIIPABJICHUS TOKA B KaTYIIIKE.

N3yuenue aeiicTBUSA MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoncTtpyrnpoBanue u usydeHue padboThl AJIEKTPOABUTATENS.

N3mepenne KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

OnpITI O MCCIEAOBAHUIO SIBJEHHS 3JIEKTPOMATHUTHOW MHIYKIMHU: UCCIIEJOBAHUE U3MEHEHMH
3HAYEHUS U HAPABJICHUS] HHAYKIIMIOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBJIeHUs

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHWYECKOrO0  JBW)KEHMs. PaBHOMepHoe  mnpsMonuHenHOoe — ABwkeHue.  HepaBHOMepHOe
npsIMOJIMHEIHOE JBUKeHUEe. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoinHelHoe aBmxkeHue. CoOoaHoe maaenue. ONBITH
lManunes.

PaBHOMepHOE nBMKEHUE MO OKpY>KHOCTH. [lepron u yactora obpamienus. JInHelHast 1 yrioBas
ckopocTth. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

ITepBoiii 3akoH Hprotona. Btopoii 3akoH Herorona. Tperuit 3akoH HeroTona. IlpuHumn
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHMs: cuiia TPEHHUS CKOJIbKECHMS, CHJIa TPEHUS MOKOS,
JIpyrue BUJbl TPEHUS.

Cwia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpEHHE CBOOOMHOTO maaeHwus. J[BukeHHe
aneT Bokpyr Connna. IlepBas kocmuyeckast ckopocts. HeBecoMOCTh U meperpy3Ku.

PaBHOBecne martepuasibHOM TO4YkH. AOcomoTHO TBEpHOe Teno. PaBHOBecme TBEpPIOro Tema ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTu.



Nmnynec Ttema. M3meHenue wumnynbca. MMmynbe cuiibl. 3aKOH COXPaHEHHS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanudeckas padoTa U MOIIHOCTh. PaboTa cuim TspkecTH, ynpyroct, TpeHus. CBsi3b dJHEPTUU U
pabotsl. IloTeHuumanbHas HSHEprust Teja, MOAHATOIO HAJA IMOBEPXHOCThIO 3emid. lloreHnuanbHas
SHEprus ckarod mnpyxkuHbl. KuHernueckass sHeprus. TeopemMa O KHHETHMYECKOW SHEPIUM. 3aKOH
COXpaHEHHUSI MEXaHUYECKOU SHEPTUH.

Jlemoncmpayuu

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHHE IyT€W M TPACKTOPHUI ABUKEHUS OJHOTO M TOTO K€ Teja OTHOCUTENIBHO Pa3HbIX Tel
OTCU€Ta.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO ABUKEHUSI.

HccnenoBanue NpU3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

Habmroienue 1BH>KeHUs Tella 0 OKPYKHOCTH.

Halnronenne MexaHWuyecKUX SBJICHHM, MPOUCXOAIIMX B cucTteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO KaOMHeTa (QU3HUKH.

3aBUCUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

Habmtoienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUH TEII.

W3meHeHune Beca Tea Npu YCKOPEHHOM JBUKEHUU.

[lepenaya nMmynbca Ipu B3aUMOJEHCTBUM TET.

[TpeoOpa3zoBanus SHEPTUH NIPU B3aUMOAECHCTBUHU TEIl.

CoxpaHeHue UMIyJibca IPU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITyJIbCa TP a0COIIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

Habmtoienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM IaICHUU.

CoxpaHeHre MEXaHUYECKOW SHEPIUH NPU JBUKEHUHU Teja O] ACUCTBUEM ITPY>KUHBI.

Jlabopamophvie pabomvl u onvimol

KoHcTpynpoBanue TpakTa Jjisi pa3roHa M JaJdbHEHIIIEr0 paBHOMEPHOTO JBIXKCHHS IIApUKA WIH
TEJICKKHU.

Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHUs Opycka WU JIBUJKEHUS IIapuKa I0 HAKJIOHHOM
MJIOCKOCTH.

Omnpenenenue ycKopeHus Tela Ipyu paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JBUKEHHH 0€3 HauaabHOU
CKOPOCTH.

[TpoBepka rumoTesbl: €clu MPU PAaBHOYCKOPEHHOM JBMKEHHHM 0e3 HadaJlbHON CKOPOCTH IMYTH
OTHOCSITCSI KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE MIPOMEKYTKH BPEMEHU OJMHAKOBHI.

HccnenoBanue 3aBUCUMOCTU CUJTbI TPEHHUS CKOJIBKEHUS OT CHIIbI HOPMAJIBHOTO JaBJICHUSI.

Ornpenenenne ko3P huieHTa TPEHUS CKOIbKEHHUS.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Ornpenenenne pabOThl CHIIBI TPEHUS TPU PAaBHOMEPHOM JBIKEHHUM Tella TI0 TOPU3OHTAIBHOM
MOBEPXHOCTH.

Omnpenenenne padoThl CUIIbI YIIPYTOCTH NP MOABEME Tpy3a C UCIOJIb30BAHUEM HETIOABUKHOTO U
MOJABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexanuveckne KoJ1e0aHUS U BOJTHBI

KonebarenbHoe gBwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOAHWH: TIEPHOJ, YaCTOTa,
amrIuTyaa. MaTeMaTH4ecKuil U NPYKUHHBIA MasTHUKH. [IpeBpalienue sHepruu npu KonedareaIbHOM
JBUKECHUH.

3aryxatomue Koyiebanus. BeiHyxaeHHble koneOanus. PesonHanc. MexaHMUYECKHE BOJHBIL.
CBolicTBa MeXaHWYECKUX BOJH. [IpoponbHbIE M TONepeyHbIe BOJHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Llemoncmpayuu



Hab6nronenue xonebanmii el moa JeHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.

PacnpocTpanenue npooibHbBIX U MONEPEUYHBIX BOJIH (HA MOJIETN).

HabmtoieHue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopmvie pabomul u onvimol

Omnpenenenne 9acTOThI U IeproIa KoineOaHuH MaTeMaTHIeCKOT0 MassTHHKA.

Omnpenenenne 4acToThl U Meproa KojaeOaHuil Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIepHOa KOJeOaHU TIOIBEIIICHHOTO K HUTHU TPy3a OT JUITMHBI HATH.

HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHUH MPYKUHHOTO MasiTHUKa OT MaccChl rpys3a.

[TpoBepka HE3aBUCHMOCTH MEPHOJIa KOJIeOaHHI Ipy3a, MOIBEIICHHOTO K HUTH, OT MacChl rpy3a.

OnBIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTbD TMepro/ia KojaeOaHui MpyKMHHOTO MasgTHUKA OT MaccChl
rpy3a U )KECTKOCTHU MPYKHUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nen 10. DineKTpOMarHuTHOE 1M0JIe ¥ YJIEKTPOMATHUTHbIE BOJIHBI

DONEeKTPOMarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOICTBA AJIEKTPOMArHUTHBIX BOJIH.
[Ixana smeKTpOMarHUTHHIX BOJIH. MICTIOIB30BaHME SJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.

Jlemoncmpayuu

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOMCTBaA CBETA.

Jlabopamophvie pabomovl u onvimol

N3yuenune CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIILHOTO Tele(oHa.

Pa3znen 11. CBeToBbIe IBJICHUSA

JlyueBas monenb cBeta. Mcrounuku cBerta. [IpsiMonuHeiiHOe pacrpoCcTpaHEeHHE CBETa. 3aTMEHHS
Comnnna u JIyasl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKoH OTpa)KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. llomHOoe BHYTpEHHEE  OTpa)KCHHE CBETA.
Hcrnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.

JInnza. Xop nydeit B nuH3e. OnTrueckas cuctema goroanmnapara, MUKpOCKona u teneckona. ['nas3
KaK OMTHYECKasi CUCTEMA. bIM30pyKOCTh U 1aTbHO30PKOCTh.

Pasnoxxenue Oenoro cBera B crmekTp. OmbiTel HptoToHa. Crlo)KeHHE CIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.

Llemoncmpayuu

[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.

OtpaxxeHue cBera.

[Tomy4yenue n300paskeHUit B IIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue caera.

OnTruyeckuii CBETOBO/I.

Xon nyuelt B coOuparomiei Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.

Mogens riasa.

Pasnoxenue 6enoro ceera B CHEKTP.

[Toydenue 6emoro cBeta Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopmvie pabomoul u onvimol

HccnenoBanue 3aBUCUMOCTH YIJia OTPA)KEHUsI CBETOBOTO JIyda OT yrija HaJeHHUs.

N3yuenne xapakTepUCTUK U300paKEHUS PEeIMETA B TIFIOCKOM 3€pKaje.

UccnenoBanue 3aBUCMMOCTU yria MPEIOMIICHUS CBETOBOIO Jiyda OT YIUIa MAJCHUs Ha TpaHuLe
«BO31YX—CTEKIIO».

[Tomyuenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
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Onpenenenne POKYyCHOTO PACCTOSIHUS U ONTHYECKOW CHITBI COOMPAIOIIEH JIMH3BI.

OnbITHI IO PA3JI0KEHHIO OEIOT0 CBETa B CHEKTP.

OMnBITHI IO BOCTIIPUATHUIO [[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble iBJIeHUSs

Onbiter Pezepdopna m mmanerapras mojaenb aromMa. Mogenb atoma bopa. Hcnyckanue wu
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PagnoaktuBHocTh. Anba-, O6era- u ramma-uznydeHus. CtpoeHue aromHoro siapa. Hykimonnas
MOZEeNIb aToMHOTO sapa. M3oronsl. PagnoakTuBHble npeBpaienusd. Ilepuon momypacnaaa aTOMHBIX
anep.

SnepHple peakuuu. 3aKOHBl COXpPAaHEHHUS 3apsAJOBOIO M MAacCOBOIO YHCEN. ODHEPrusi CBS3U
aTOMHBIX sfep. CBa3b Macchl M 3Hepruu. Peaknuu cuHTe3a U JeneHus saep. VICTOYHUKM 3HEpruu
Connua u 3B€37.

Snepnas snepretuka. JleiicTBUA pagMOAKTUBHBIX U3IYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu

CHexTpsl U3JIy4eHHs U TOTJIOLIEHUS.

CrneKTphl pa3aMyHbIX I'a30B.

CnekTtp Bomopoa.

Habmronenue tpekoB B kamepe BusbcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYICHHI.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamophvie pabomvl u onwvimol

Habumroienre CrulonHbIX U JIMHEWYAThIX CIIEKTPOB U3JIYy4ECHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).

W3mepenune paanoakTuBHOTO (hoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

N3ydyenue pu3Mku Ha ypOBHE OCHOBHOIO OOIEro oOpa3oBaHMs HANpaBICHO Ha JIOCTUKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare u3ydenus (GU3MKA Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS y 0OydYarolerocs
OyayT chOpMHUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) nampuomuueckozo socnumanus:

- IPOSIBJIEHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MUecKoi HayKu;

- IEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) 2padicOancKo20 u OYX08HO-HPABCMBEEHHO20 60CNUMAHUSL

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYKICHMH OOIIECTBEHHO-3HAUYUMBIX U ITUYECKHUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAHME BAKHOCTH MOPAJIbHO-ITUUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) acmemuueckozo socnumanus:

- BOCHpPHSTHE OSCTETHMUECKHUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOI'O IOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) yeHHOCmU HAYYHO20 NOZHAHUSL

- OCO3HAHME IIEHHOCTU (PU3NYECKOM HAYKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEHUILIEH COCTABIISIOIIEH KYJIbTYpBI;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON A TENbHOCTH;

5) popmuposanus Kynomypei 300p08bs U IMOYUOHATLHO2O OIALONONYYUSL:

- OCO3HaHHE IIEHHOCTH 0€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHDPE,
BaXHOCTU TpaBHJ OE30MAaCHOTO IMOBEJACHHUS HAa TPAaHCIOPTE, Ha JOpOorax, ¢ DIEKTPHYECKHM U
TEIJIOBBIM 000PYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

- chopMHUpOBaHHOCTH HaBbIKa peduieKcuu, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY U TaKOrO XkKe
IpaBa y Ipyroro 4ejaoBeKa;

6) mpyoosoeo eocnumarusi:

- AaKTUBHOE YYacTHE B pEUICHMM MPaKTHUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeiabHON
OpraHHu3aIy, TOpoja, Kpas) TEXHOIOTUYECKON U COIMATLHOW HAMpaBIECHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIeCKnX 3HaAHU;

- HHTEpEeC K MPaKTUIECKOMY M3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;

7) 9K0I02UUECK020 60CNUMAHUSL:

- OpUEHTAIMsI HA IPUMEHEeHHE (PU3UUYECKUX 3HAHUM AJI pelIeHUs 3a7ad B 00JIaCTH OKpYyKaroIen
CpeJibl, IUTAHUPOBAHUS IIOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX MOCIEACTBUM [T OKpYXKAIOLIEeH cpeabl;

- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U MyTel UX PelIeHus;

8) aoanmayuu K uMEHAIOWUMCSL YCIOBUAM COYUATLHOU U NPUPOOHOU CPEObL:

- MOTPeOHOCTh BO B3aWMOJICHCTBUU TPH BHITIOJHEHUH MCCIEIOBAHUN M MPOEKTOB (pu3mdeckoin
HAIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TeIbHOCTD;

- MOTpeOHOCTh B (DOPMHUPOBAHWMK HOBBIX 3HAHUI, B TOM 4HCiIe (OPMYITUPOBATH HJICH, TTOHSTHS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

- 0CO3HaHHE JIe(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpeMJIEHUE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIE C UCIIOJIb30BaHUEM (DU3UYECKHUX 3HAHUM;

- OLICHKA CBOMX JEHCTBHI ¢ YYETOM BIMSHUS HA OKPYKAIOILIYIO CPENY, BO3MOMXHBIX I100aIbHBIX
IIOCJIEICTBUM.
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METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe ocBoeHUs mporpaMmebl Mo (hU3MKE HAa YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHS Yy
obyuwaromerocss  Oyayr  copMupoBaHBI ~ MeETampeaIMETHBIE pe3yabTaThl,  BKJIIOYAIOIINE
MO3HABATEIIbHBIC YHUBEPCATbHBIC YUeOHBIC ACHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yueOHBIE
NENCTBUS, pEryISATUBHBIC YHUBEPCAIIbHbBIC YUeOHbIE CHCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

bazosvie nocuneckue oeticmsusi.

- BBISIBJISITH M XapPaKTEPU30BaTh CYIIECTBCHHbBIC TIPU3HAKU OOBEKTOB (SIBICHUH ),

- yCTaHaBIMBAaTh CYHICCTBEHHBIH NpPU3HAK KiIacCU(UKAIMM, OCHOBAaHUS [UIsi 00OOIIeHHS U
CpaBHCHHS,

- BBIABJISATH 3aKOHOMEPHOCTHM M TMPOTHUBOPEYUSI B paccMaTpuBaeMbIX (akTax, OaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUCCKHUM SIBIICHUSIM;

- BBIABJIATH MPUYMHHO-CJICACTBEHHBIE CBS3HM IPU M3YyYCHUH (U3UUYECKUX SIBJICHHM M MPOIECCOB,
JIeNIaTh BBIBOJBI C HWCIOJIB30BAaHHWEM JIEAYKTHBHBIX W WHIYKTHBHBIX YMO3AKJIIOUYCHUU, BBIABUTATH
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHUNH;

- CaMOCTOATENBHO BBIOMpATh CIOCOO pemeHuss y4eOHOH (HU3MYecKoil 3amaun (CpaBHEHHE
HECKOJIbKUX BAapUaHTOB peEIIeHUs, BbIOOpP Hauboyiee MOAXOAAIIETO C YYETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHUER).

baszosvie uccnedosamenvckue deticmaus:

- ACIIOJIB30BaTh BONPOCHI KaK MCCIIEI0BATEIILCKUI HHCTPYMEHT TIO3HAHHSI,

- TMPOBOJIUTH IO CAMOCTOATEIHHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXHBINA (DU3HUECKUN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PUINICCKOTO SIBIICHUS;

- OLEHMBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HWHGOpPMAIMIO, IMOJYYEHHYIO B XOJe
WCCJICIOBAHMSI MITH SKCTICPUMEHTA;

- CaMOCTOATEIbHO (OpPMYyIUPOBaTH OOOOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaAOII0/IEHUS, OTBITA, UCCIICIOBAHMS,

- MPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3WYSCKUX MPOIECCOB, a TaKkKe
BBIIBUTATh MPEINONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

- IPUMEHATH Pa3InYHbIe METO/bI, MHCTPYMEHTBI U 3allPOChl MIPU MOUCKEe U 0TOOpe HHpopManuu
WIM JAHHBIX C YYETOM MPEAJIOKEHHOM yueOHOM pu3nueckoi 3a1auu;

- aHAJM3UPOBaATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh WH(GOPMAIIMIO PA3IUYHBIX BUIOB U
dbop™m mpeacTaBIeHNUs;

- CaMOCTOATEIbHO BBIOMPATh ONTUMANbHYIO (QopMy TmpeacTaBieHuss uHGOpPMALUUA U
WUTIOCTPUPOBATL PEIIacMble 3aJla4l HECIOKHBIMH CXEMaMH, JHarpaMMaMH, WHOU TpapuKod M HX
KOMOHMHAIIUSIMH.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e TeHCTBUS:

- B Xo0Jle¢ 00CyXIeHHus y4eOHOro MaTepuaina, pe3yiabTaToB Ja0OpaTOpHBIX pPabOT U MPOEKTOB
3aJ1aBaTh BOIMPOCHI 110 CYMIECTBY 00CYXK/IaeMOi TeMbl U BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE
3a/1a4¥ U MojJiep>kaHue OIaroxxenaTeIbHOCTH OOIIEHUS;

- COIIOCTABJIATH CBOM CYXJCHHS C CYXKICHUSMH JPYIMX YYaCTHUKOB JHAJIOTa, OOHApPYKUBAThH
pas3inure U CXOJICTBO MO3UIINN;

- BBIPQXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;

- TMyOJIWYHO TMPEACTaBIATh PE3YNbTAThl BBHIMOIHEHHOTO (U3UYECKOTO OMbITA (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

- TIOHMMaTh W HCIIOJI30BAaTh MPEUMYIECTBA KOMAaHAHOW W WHIWBUIAYaTbHOW pabOTHI TpHU
PEIICHNH KOHKPETHON (PU3HIECKOM MPOOIEMBI;

- IPUHUMATh LIETTH COBMECTHOM NESTEIBHOCTH, OPTaHU30BBIBATH JIEHCTBUS MO €€ MOCTHIKEHUIO:
pacmpenensaTh poyii, 0OCYXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOW pabOTHI, 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

- BBITIOJIHATBH CBOIO YacTh Pa0OTHI, IOCTHTash KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIPaBICHHUIO
¥ KOOPAMHUPYS CBOU JCUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI,
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- OIEHMBATh KayeCTBO CBOET0 BKJaJa B OOLIMH MNPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopeanuzayusi:

- BBISBIATH MNPOOJEMBbl B KU3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEOYIOIUX Ui pelleHus
bu3nUecKux 3HAHUMH;

- OPHEHTHUPOBATHCS B PA3IMYHBIX MOAXOJAX MPUHATHS PELICHUM (MHIUBUAYyalTbHOE, MPHUHSITHE
pelleHus B IpyMIie, IPUHITHE PELLICHUI TPYIIIOi);

- CAMOCTOSATEIILHO COCTABIISTH AITOPUTM pelieHHs (U3HUECKON 3aauy WU TJIaHa MCCIIeI0BaHuUs
C y4€TOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IpeaiaraeMbie
BAPUAHTHI PELICHU;

- IenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CamokoHmponb, IMOYUOHAILHIL UHMEILLEKN

- 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeyIaraTh IJ1aH €€ N3MEHEHNUS;

- OOBSCHATH IPUYUHBI JOCTUKEHHS (HEIOCTHXKEHUS) PE3yIbTAaTOB JACSITEIbHOCTH, JaBaTh OILICHKY
IPUOOPETEHHOMY OIIBITY;

- BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTh (B TOM YHCIE B XOJ| BBIIOJHEHHUS (PUINUECKOTrO
UCCIIEIOBaHMSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHMBILUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSM;

- CTaBUTh ce0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ CHOpa WM JUCKYCCHH Ha HAyYHYIO TEMY,
MIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

- IpU3HABaTh CBOE MPABO Ha OLIMOKY MPH PelIeHUU (PU3NYECKUX 3a]ad WA B YTBEPKICHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO JIPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHiy oOyuyenus B 7 Kjacce IpeIMETHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

- WCIIOJIb30BaTh MOHATHA: (PU3MUECKHME M XUMHUUYECKUE SIBJIEHUS, HAOIIOJEHUE, SKCIEPHUMEHT,
MOJielb, TUIIOTE3a, E€AMHMULBI (U3MUECKUX BEJIMYMH, aTOM, MOJEKYJa, arperarHble COCTOSHUS
BemecTBa  (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBHXKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTopus, paBHOJAEHCTByromas cui, aedopmauus (ympyras,
IUTACTHYECKasi), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

- pasznuuath sBieHus (quddy3us, TEmIoBOe ABM)KEHHE YAaCTUIl BEIIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JIBUKEHHUE, MHEPLUS, B3aUMOJEHUCTBUE TEJl, pABHOBECHE TBEPIBIX TEI C
3aKperyIEHHOW OChIO BpallleHHUs, Nepejrada JaBJIeHUs TBEPIbIMH TeJIaMH, >KUIKOCTSIMHU M Ta3aMH,
aTMoc(epHOoe JaBjeHUE, IUIaBaHUE Tell, MPEBpaIleHUs] MEXaHUYECKOH PHEpPruu) MO OMHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3HUECKOE SIBICHUE;

- pacro3HaBaTh MPOSBICHWE HM3YYEHHBIX (PU3MUYECKHX SIBIEHHH B OKPYXKAIOLIEM MHUpE, B TOM
ymciie GU3NYECKUE SIBICHUS B TIPUPOJIE: MPUMEPHI IBUKEHUS C Pa3IMUHBIMHU CKOPOCTSIMHU B JKUBOH U
HEXXUBOM Npupoze, NeiicTBUE CUiIbl TPEHUS B IPUPOJE M TEXHUKE, BIUSHUE aTMOC(EPHOro TaBIeHUs
Ha JKUBOI OpraHu3M, IJaBaHUe PbIO, pblYard B TEJIE€ YEJIOBEKa, IPU ATOM MEPEBOAUTH MPAKTUUECKYIO
3aja4y B yueOHYI0, BBIIETISATH CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBICHUM;

- ONKCHIBaTh H3Y4YEHHbIE CBOWCTBA Tel M (U3NYECKUE SBJICHUS, HUCHONb3Yysd (PU3HUYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCThb, CHUJIA
yIPYrocTH, CUJIa TSDKECTH, BEC Tella, CUila TPEHUs, JaBieHue (TBEPAOro Telsa, JKUAKOCTH, rasa),
BBITAJIKMBAIOINAs CHJIa, MEXaHUYecKasi paboTa, MOLTHOCTb, MJICYO CHIIbI, MOMEHT CHJIbI, KO3 (UIIEHT
MOJIE3HOTO JEMCTBUS MEXaHU3MOB, KHMHETHYECKas W MOTEHLMaJbHAas DSHEPrus), NpU OMNHCAHUU
NPaBUIBHO TPAKTOBATH (PM3MUECKUH CMBICT HCIIOJIb3YEMbIX BEIMYUH, UX OOO3HAUCHHS U €IUHUILIBI
bu3NYeCKUX BEIWYHH, HAXOOUTh (OPMYJbI, CBS3BIBAIOLIME JAHHYI (U3UYECKYI0 BEIUYUHY C
JPYTUMH BEJTMUYMHAMH, CTPOUTH TPaPUKH U3YUYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIUYUH;
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- XapaKTepHu30BaThb CBOWCTBA TeJ, (PU3UYECKUE SBIECHUS U MPOLECCHI, HUCHOIb3ys IpaBUiia
CIIOXKEHMsI cui (BOOJAb OJHOW mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, NMpaBUiIO
paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ IPABUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYEeCKOH
SHEPTUH, MPH ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIKCHIBATH €r0 MaTeMaTHYECKOe
BBIPa)KEHUE;

- 00BACHATH (PU3MYECKUE SIBJICHHUS, MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallUd NPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa: BBIABIATh IPUUYMHHO-CIEJCTBEHHBIE CBS3H,
CTPOUTH OOBSCHEHHE U3 1—2 JIOTHUECKUX IIArOB C OMOpOi Ha 1—2 M3y4EeHHBIX CBOMCTBA (pU3HUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

- pemath pacu€THbIC 3a1a4d B 1—2 NEHCTBHS, MUCTONB3Ys 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
¢u3nyeckue BENMUYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJaud 3allUChIBaTh KpaTKoe YCJIOBHE,
MOJCTABIATh (PU3UUECKUE BEIWYMHBI B (OPMYNBI M TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIe, HEOOXOIUMBbIEC I pPEIIeHUs 3a]ad, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOM (pu3ndeckoi
BEJIMYMHBI;

- pacro3HaBaTh HPOOJEMbI, KOTOpPbIE MOXHO PEIINTh NMPU MOMOIIM (PU3NYECKUX METOJOB, B
ONMCAHWU MCCIEAOBAaHUS BBIIEIATh IPOBEPSEMOE MPENINOJIOKEHUE (TUIOTE3Y), pa3iIuyaTh U
UHTEPIPETUPOBATH MIOJYUYEHHBIH pe3ybTaT, HAX0AUTh OUIMOKU B XOJI€ OIbITA, eJIaTh BBIBOJBI 110 €r0
pe3ynbTaram;

- MPOBOJUTH ONBITHI MO HAOMIOJNCHHUIO (PU3MYECKHX SBICHUN WM (U3MYECKUX CBOMCTB TeII:
dopMynHpoBaTh TPOBEpSEMBIE TPEANOJIOKEHHUS, COOMpPaTh YCTAHOBKY W3 IPEAJIOKECHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

- BBINOJHATH TPSIMbIE HM3MEPEHUS PACCTOSHUS, BPEMEHHM, MAacChl Teina, 00bEMa, CHIIBI H
TEMIIepaTypbl C HCHOJIb30BAHUEM AaHAJOIOBBIX M IM(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

- TPOBOAUTH HCCIENIOBAaHME 3aBHCUMOCTH OJHOW (pu3nyeckol BeIMUYMHBI OT JpPYyro ¢
UCTOJIb30BAaHUEM MPSAMBIX H3MEPEHUIl (3aBUCHUMOCTU IyTH PABHOMEPHO JABMXKYIIETOCS Tela OT
BPEMEHHU [BIDKEHUS Tella, CHJIBI TPEHHS CKOJBKEHUS OT Beca Tela, KadecTBa 00paboOTKh
IOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHHS OT IUIOIAAM CONPUKOCHOBEHHUS TeJ, CHIIbI
YIIPYTOCTH OT YAJMHEHUS TPY>KUHBI, BBITAIKUBAIOMIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teja u
OT IUIOTHOCTH >HUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TIJIyOHWHBI, Ha KOTOPYIO
MOTPYXKEHO TeNO, YCIOBHH IUIaBaHUS Tel, YCIIOBUN paBHOBECHS phlyara U OJIOKOB, y4yacTBOBAaTh B
IUIAaHUPOBAaHUM Y4eOHOIO HCCIEeOBaHMs, COOMPATh YCTAHOBKY W BBIMOJHATH W3MEPEHHUs, CIEHys
IPeJI0KEHHOMY IUIaHy, (GPUKCUPOBATh PE3YyNbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B
BUJIE NIPEUIOKEHHBIX TAOJIHIl U TPaQUKOB, AeTaTh BEIBOABI 0 pe3yabTaTaM HCCIeI0OBaHHUS;

- TIPOBOJIUTH KOCBEHHBIE M3MEpPEHHsI (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPJIOTO Tela, CUJIa TPEHUS CKOJIBKEHUs, JaBlIeHUE BO3/yXa, BBITAIKMBAIOIIAS CUJa, AEHCTBYIOLIAs
Ha TOTpyXEHHOE B JKUIKOCTH TEJIO, KO3(PPHUIMEHT IOJEe3HOr0 JEHCTBUS IMPOCTHIX MEXaHU3MOB),
clefys NpeUIOKeHHONW MHCTPYKLUMU: MPU BBIMOJHEHUHM U3MEPEeHUH cobuparh SKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBIYHCIISITh 3HAYCHNE MICKOMOW BEITHYMHBI;

- co0I01aTh NMpaBHJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

- YKa3bIBaTh NPUHIIMIBI JCHCTBHUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOINAIOLINECs COCYAbI, OapoMeTp, pblyar, MOABMKHBIA M HEMOJBUXKHBIM OJIOK,
HAKJIOHHAs MJI0CKOCTh;

- XapaKTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHHUECKUX YCTPOICTB C
OIOpOIl Ha WX omucaHus (B TOM 4YMCie: MOJIIMIHUKYN, YCTPOHCTBO BOJOIPOBOJAA, TMAPABINYECKUN
Ipecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETp), UCIOJb3Yys 3HAHHUS O CBOMCTBAX
bu3HYeCKuX SBICHUN U HEOOX0IUMbIe (U3UUECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

- MPHUBOAMUTH MPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEpax) MPAKTHUECKOTO HCIOIb30BaHUS
¢bu3nyecKux 3HAHUU B IMOBCEJIHEBHOM JXKM3HMU A oOecrieuyeHus 0€30MacHOCTH MpHU OOpaIleHUU C
npubopaMu U TEXHHYECKHMH YCTPOHCTBAMH, COXpPAaHEHHMS 3/0pOBbsi M COOJIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKaloIlel cpefe;
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- OCYHIECTBJISITh OTOOP MCTOYHWUKOB MH(pOpManuu B VMIHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MMOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUW U MYyTEM CPaBHEHUS PA3NUYHBIX MUCTOUHUKOB
BBIZICNIATH HH(GOPMAIIHIO, KOTOpAs SBJISICTCS] IPOTUBOPEUYUBOM MITM MOYKET OBITh HEJOCTOBEPHOM;

- HCIIOJIB30BAaTh TMPH BBIOJIHEHWW YYEOHBIX 3aJlaHUil HAYyYHO-TIONMYJSPHYIO JHUTEPaTypy
(U3UYECKOTO CconepKaHUs, CIIPaBOYHBIC MaTepHaibl, pecypchl ceTh MHTepHET, BiameTh npuéMamu
KOHCTIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMAIIMK U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHBIE KpaTKHWE IHMCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBEe  2-3
UCTOYHUKOB WHPOpMAIUu (U3NYECKOTO COACPKAHUSA, B TOM YHCIE MYOJMYHO JeNaTh KpaTKUe
COOOIIEHUsI O pe3yJbTaTax IMPOCKTOB WA YYEOHBIX HCCICIOBAHUM, Ipyd 3TOM TPaMOTHO
UCIIONIb30BaTh HW3YYCHHBI TOHATUWHBIN ammapaT Kypca (HU3UKH, COMPOBOXKIATH BBICTYILICHHE
MpE3EHTALNEH;

- TIPY BBITIOJTHEHUH Y4E€OHBIX MPOCKTOB M MCCIEAOBAHUN PACIPENesaTh 00sI3aHHOCTH B TPYIIE B
COOTBETCTBUHM C ITOCTABJIECHHBIMM 3aJadyaMu, CICAWUTH 3a BBINOJHEHHEM IIJJaHA NEMCTBHUH, ageKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIBI, BBICTPAMBATH KOMMYHHKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIIHX.

K xoHuy oOyuyenus B 8 Kiacce rpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

- MCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JBM)KEHHUE aTOMOB M MOJIEKYI,
arperaTHple COCTOSIHMS BEIIECTBA, KPHUCTAUIMYECKHE © aMOpPQHBIE Tela, HACBIICHHBIA U
HEHACBIILECHHBIH ap, BIAXHOCTb BO3AyXa, TEMIepaTypa, BHYTPEHHS SHEPIHs, TEIJIOBOM JBUTaTelb,
AJIEMEHTApHbI 3JEKTPUUECKUN 3apsil, JJIEKTPUYECKOE II0Jie, IPOBOJHUKUA M  JIUAJIEKTPUKH,
HOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MAarHUTHOE T10JIE;

- pa3nyath SABJICHUs (TEIUIOBOE PACHIMPEHHE U C)KaTHE, TEILIoNepeaada, TEII0BOE PaBHOBECHE,
CMauyuBaHMWe, KalWUIAPHbIE SBJIEHUS, HCIAPEHHE, KOHJEHCAlMs, IIJIaBJIeHHE, KPUCTAJUIM3ALUSA
(oTBepAeBaHUE), KUIEHHME, TeIulonepenaya  (TEIUIONPOBOJHOCTb, KOHBEKLHMSA, H3Iy4YEHHE),
AIIEKTpU3aLUA TeJl, B3aUMOJIEHCTBUE 3apsA0B, NEHCTBUS JIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBYE MAarHUTOB, JI€HiCTBHE MarHUTHOTO I10JI Ha IIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
MHAYKIINS) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
du3nueckoe sBICHUE;

- pacro3HaBaTh NPOSBICHHE H3YYEHHBIX (U3UYECKUX SIBJICHUH B OKpYXaloIleM MHUpPE, B TOM
yucie (u3nyeckue SBICHHUS B INPHPOJIE: MOBEPXHOCTHOE HATSKEHHE W KalWUIApHBIC SIBICHUS B
IpUpOJe, KpHUCTAIbl B mpupone, usinydeHue CosHLa, 3aMep3aHHe BOJOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHUe pOCHl, TyMaHa, WHEs, CHera, 3JIEKTpUYECKUe SBJIEHUS B aTtMochepe, 3JIEeKTPUUYECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Apeiid MOJIIOCOB, POJIb MAarHUTHOTO MOJIS JUIS )KU3HHU HA
3emie, MOJIIPHOE CHSIHME, NMPU 3TOM IEPEBOAMTH IMPAKTHUECKYIO 337ady B y4eOHYIO, BBLACIATDH
CYIIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUINUYECKUX SBJICHUM;

- ONHCHIBaTb H3Y4YEHHBbIE CBOWCTBA Tel M (U3UUECKUE SBJICHUS, HUCHONb3Yys (U3NYECKHe
BEJIMYMHBI (TeMIiepaTrypa, BHYTPEHHSISI DHEpPrusi, KOJWYECTBO TEIJIOTHI, YJENIbHas TEMJI0EMKOCTh
BEIIIECTBA, y/elbHas TEIUIOTa IUIABJICHHUS, yAeNbHas TEIuloTa MapooOpa3oBaHMs, yJeNlbHas TEmoTa
CrOpaHMsl TOIIMBA, KOA((UIMEHT IMOJIE3HOro JAEWCTBUSA TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BIIQ)KHOCTb BO3]1yXa, JJIEKTPUUECKUN 3apsill, CUJIa TOKA, HIEKTPUUECKOE HANPSKEHUE, CONPOTUBIICHNE
IIPOBOJIHUKA, YAEIbHOE COINPOTHBIIEHUE BEIECTBA, pabOTa U MOLIHOCTb JIEKTPUYECKOIO TOKA), IpU
ONHCAaHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIOJIB3YEMBbIX BEJIWYMH, O003HAUYEHUS U
€IMHULBI (PU3UYECKUX BEIIMYHMH, HAXOAUTh (POPMYIIbI, CBSA3bIBAIOIIUE JaHHYIO (PU3MUECKYIO BEITUUYHUHY
C IpYTMMH BEJIMYMHAMH, CTPOUTDH I'paMKU U3YyUCHHBIX 3aBUCUMOCTEN (PH3NUECKUX BEIHYUH;

- XapaKkTepH30BaThb CBOMICTBA Tel, (PU3MUECKUE SBICHUS M IPOLECCHI, UCIOJIb3ys OCHOBHBIE
IIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHMUS BEIIECTBA, NPUHLUI CYNEPIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH OMma s y4acTKa LEeNH, 3aKOH
Jbxoyns—Jlenna, 3aKOH COXpaHEHUsS! YHEPTUU, IPU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMKChIBaTh €r0 MaTEMaTUUYECKOE BhIPAXKEHHUE;
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- OOBSCHATH (PU3MUECKHE MPOLECChl U CBOMCTBA Tell, B TOM 4YMCIE U B KOHTEKCTE CHUTYyalUl
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IMPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEHHE U3 1—2 JJOTHYECKUX IIAroB C OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PM3MYECKUX SBJICHUH,
(bU3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

- pemath pacuéTHble 3aJayu B 2—3 AEWCTBUS, UCIOJB3YS 3aKOHBI M (OPMYIBI, CBS3BIBAIOIINE
du3nUYeCcCKre BeTMYUHBI: HA OCHOBE aHAJIM3a YCIOBHSI 3a]a4d 3alMCHIBATh KPATKOE YCIIOBHUE, BBISBIISATH
HEJOCTAaTOK JAHHBIX AJISl pPelleHus 3aJadyu, BbIOMpaTh 3aKOHBI U (POpMyIbl, HEOOXOaUMBIE IJs €&
pellleHus, MPOBOAUTHh PAcuy€Thl M CpPAaBHHUBATH IOJTYYCHHOE 3HAYCHUE (U3MUYECKON BEIMYUHBI C
W3BECTHBIMU JIaHHBIMH;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPU IMOMOIU (U3HUYECKUX METOJIOB,
UCIIONIB3YSl OINHCAaHUE MCCIENOBAaHUS, BBIICIATH IPOBEPSEMOE MPEANONIOKEHHE, OLIEHUBATh
MPaBUIILHOCTH MOPSIKA MPOBEACHUS UCCIIEI0BAHMS, JIeTIaTh BEIBObL;

- TPOBOJAUTH OMNBITHI MO HAOMIOJAEHHUIO (DU3MYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB Tel
(KanmuJUISIpHBIE SIBJICHUSI, 3aBUCUMOCTbH JIaBJICHUs BO3AyXa OT €ro o0Ob&éMa, TeMIlepaTypbl, CKOPOCTHU
mpolecca OCThIBAaHWS W HAarpeBaHHsl MPU M3IYYEHUU OT IIBETa H3Nydaromeil (Moromaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOABI OT TEMIIEPATYPhl KUAKOCTH U TUIOMIAAN €€ TTOBEPXHOCTH,
JeKTpU3alMs TeJl M B3aWMOJCWUCTBUE DJIEKTPUUYECKUX 3apsOB, B3aUMOJICHCTBUE IOCTOSHHBIX
MarHuTOB, BU3YyaJIN3allMsi MAaTHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, NEHCTBUSI MATHUTHOTO TOJIS Ha
MPOBOJAHHUK C TOKOM, CBOMCTBA AJIGKTPOMAarHuWTa, CBOMCTBA SJEKTPOIBUTATENS MOCTOSHHOTO TOKA):
(bopMyIMpOBaTh MPOBEPSEMBIC TMPEATNOIOKEHUS, COOUPATh YCTAHOBKY W3 MPEAJIOKCHHOTO
000py/10BaHusl, ONUCHIBAThH XO/1 OMbITA H (POPMYITHPOBATH BHIBOIBL;

- BBITIOJHSATD NMPSMbIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEILHON BIIAYKHOCTH BO3JlyXa, CUJIBI TOKA,
HANpPSDKEHUST C HCIIOJIb30BAHMEM aHAJOrOBBIX MPUOOPOB U JATYUKOB (PU3MYECKHX BEITUYMH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

- TPOBOJUTH HCCIEIOBAHUE 3aBHCHUMOCTH OJHOM (hM3MYECKONl BEIMYMHBI OT JPYrod ¢
HCIIOJIb30BaHUEM TMPSIMBIX HU3MEPEHUI (3aBUCUMOCTb COMPOTUBIICHHS] MPOBOJHUKA OT €ro JJIUHBI,
TJIOMIAU TTOTIEPEUYHOTO CEUEHUsSI U YAEIHHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKAa,
UAYIIET0 4Yepe3 MPOBOJHUK, OT HANpPSHKEHUS Ha MPOBOJHHKE, MCCIIENOBAaHHE IMOCIENOBATEILHOTO U
napajuieJIbHOTO COSAMHEHUH TPOBOJHUKOB): TUIAHUPOBATH HCCIEIOBAHUE, COOMpPATh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIEAys MPEeAoKEHHOMY IUIaHy, (PUKCUpOBATh pPe3yibTaThl MOJTYyYECHHOU
3aBUCUMOCTH B BUJIE TAOJIUII ¥ TPAPUKOB, JIEIaTh BBIBOJIBI 10 PE3YJIbTATaM HCCIICIOBAHNS,

- TIPOBOJIUTH KOCBEHHbIE M3MEpeHUs] GU3NUYECKUX BEIMUYWH (yIeNbHAas TEIIOEMKOCTh BEIECTBa,
COTIPOTHUBIICHUE MPOBOJIHKKA, pab0Ta W MOITHOCTH DJIEKTPUUECKOTO TOKA): TNIAHUPOBATH U3MEPEHHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHOW WHCTPYKUWU, U BBIYUCIATH
3HAYCHHUE BEJIMUUHBI;

- coOmMI0IaTh MpaBUiia TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

- XapaKTepu30BaTh MPUHIIUIBI JEHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUUYECKHX YCTPOHCTB C
OTOpOW Ha UX OMHCaHUs (B TOM YHCIE: CHCTEMa OTOIIEHUS IOMOB, TUTPOMETp, MapoBas TypOuUHa,
aMIiepMeTp, BOJBTMETP, CUYETUHUK DIEKTPUUECKONW DHEPTUH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeNbHBIE AJIEKTPONPUOOPHl (IPUMEPHI), IIEKTPUUECKUE MPEAOXPAHUTENH, DIECKTPOMATHHT,
AJIEKTPOJIBUTATEh TOCTOSTHHOTO TOKA), WCIOJB3YysS 3HAHUS O CBOMCTBAX (DU3WYECKUX SIBICHUU U
HeoOXoauMbIe (PU3HUECKHe 3aKOHOMEPHOCTH;

- pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOIMCTBA W U3MEPUTEIbHBIE MPUOOPHI IO CXeMaM H
CXeMaTUYHBIM PHCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, TMCHUXPOMETpP, TUTPOMETpP, ABHUTaTENb
BHYTPEHHEI0 CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBJISATh CXEMbl JJIEKTPUYECKUX Leneil ¢
MOCIIEOBATEIbHBIM U MapaUIebHBIM COSAMHEHHEM 3JIEMEHTOB, pa3inyas YCIOBHBIE 00O3HAUCHUS
3JIEMEHTOB JIEKTPUUYECKUX LeNeil;

- MPUBOAUTH MPUMEPHI (HAXOIUTh WH(POPMALUIO O MPHUMEpax) MPAKTHUYECKOTO HCIOJIb30BAHUS
(bU3NMYEeCKUX 3HAHUN B TMOBCEIHEBHOW KU3HU I OOecreueHus Oe30MacHOCTH MpU OOpalieHUuH ¢
npubopaMd M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHsI 3[0POBbS W COONIOJEHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKaloIlel cpefe;
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- OCYHIECTBJIATh IMOUCK HMHGpopMauuu (u3ndeckoro conepxanus B HrepHere, Ha OCHOBe
UMEIOIMXCA 3HAHUA U MyTEM CpPaBHEHMS JOMOJHUTENIBHBIX MCTOYHHUKOB BBLICIATH MH(OPMAILUIO,
KOTOpas ABJISIETCS MIPOTUBOPEYUBOI MIIM MOXKET OBITh HEIOCTOBEPHOM;

- WUCHOJb30BaTh TPH BBINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSAPHYIO JIUTEPATypy
(GU3M4ecKoro cojaepkaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT, BianeTs mpuémamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HH(POpMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

- C03/1aBaTh COOCTBEHHbIE NMMCbMEHHbIE U KpaTKUE YCTHBIE COOOIIeHUs, 00001mas nHpopMaluo
U3 HECKOJBKUX HCTOYHHUKOB (DU3NYECKOTO COACP)KAaHUS, B TOM YHUCIE IYOJMYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOM MM HCCIIENOBATEIbCKON NEATENBHOCTH, IIPY 3TOM I'PaMOTHO HCIIOJIB30BATh
U3yYCHHBIN MOHATUHHBIN anmapar Kypca (U3HKH, COTPOBOXKIATh BHICTYILICHHE MTPE3CHTAIHECH;

- TIPY BBIIIOJHEHUU Yy4EOHBIX MPOEKTOB U HCCIIECAOBAHUM (PU3MUECKUX MPOLECCOB PACHPEEIIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUY C MIOCTaBJICHHBIMH 33Ja4aMU, CJIEAUTD 3a BHIIIOJIHEHUEM IJIaHA
NeHCcTBUI M KOPPEKTUPOBATh €r0, a1eKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/l B I€ATEIILHOCTD TPYIIIIBL,
BBICTPAaWBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTh pa3pemaTb KOH(QIUKTEHI.

K xonmy oOyuenus B 9 kJjacce nmpeiMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0YYarOIUXCsS YMEHHUI:

- UCIIOJIB30BAaTh MOHATHS: CUCTEMA OTCUYETA, MATEpUAJIbHAS TOYKA, TPAEKTOPHUs, OTHOCUTEIBHOCTb
MEXaHUYECKOro JBMXeHHUs, Aedopmarus (ymnpyras, MmiacTU4eckas), TpeHHEe, LEHTPOCTPEMHUTEIbHOE
YCKOpEHUE, HEBECOMOCTh U MEPETPY3KH, LEHTP TAKECTH, a0COJIFOTHO TBEPIOE TENIO, LEHTP TSHKECTH
TBEPJIOTO TeJla, paBHOBECHE, MEXaHMUYECKUE KojeOaHUs M BOJIHBI, 3BYK, MHQPA3BYK U YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IKaa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JAIbHO30PKOCTb,
CHEKTpbl HCIYCKaHUs M MOMIOIIEHUs, anbda-, OeTa- M ramma-u3iaydyeHHs, H3O0TOINbI, sJepHas
JHEPreTHKa;

- pa3nuyarh sABJIEHMS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHENHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBU)KEHUE, CBOOOIHOE MajieHUe Tell, paBHOMEPHOE JIBUXKEHHUE 110
OKPYKHOCTH, B3aMMO/ICHCTBHE TEJI, PEaKTUBHOE JBIKEHHE, KOJieOaTeIbHOE ABIKEHHUE (3aTyXarolue
U BBIHY)KICHHbIE KojeOaHMsI), PE30HAHC, BOJIHOBOE JBMKEHME, OTpa)K€HHE 3BYKa, MPSIMOJIMHEHHOE
pacrpoCTpaHEeHHE, OTpPaKCHUE W IPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPaKCHUE CBETa,
pasyioxeHue O0eloro cBera B CHEKTP U CIIOXKEHUE CIIEKTPaJbHBIX IIBETOB, JAMUCHEPCUS CBETA,
€CTECTBEHHAsl paJMOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa U3IyYEHHS ) M0 OIMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JAaHHOE (PU3NYECKOE SIBJICHUE;

- pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3NYECKUX SIBJICHUM B OKpYXKalolleM MHpe (B TOM
yucie Gpusnyeckue siBIeHUs B IPUPO/IE: IPUIMBBI U OTJIMBBI, JBIKEeHUE M1aHeT COJIHEYHOM CUCTEMBI,
PEaKTUBHOE JBH)KCHHE >KMBBIX OPraHW3MOB, BOCIPHITHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHHE,
ceificMu4ecKkue BOJIHBI, I[yHAaMH, X0, I[BETa TeJ, ONTUYECKHE SBJICHHUS B IPUPOAE, OHOIOrHYecKoe
NeiCTBUE BUAUMOTO, YIbTpaUOJETOBOIO M  PEHTIEHOBCKOTO  M3IYYEHHMH, €CTEeCTBEHHBIN
pPaTMOAaKTUBHBIA (OH, KOCMHMYECKHE JIy4d, PaJMOAKTUBHOE H3JIy4€HHE HPUPOIHBIX MHMHEPAJIOB,
JefiCTBUE PaIMOAKTUBHBIX M3JIyU€HUN Ha OPraHu3M 4YeJoBeKa), PU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3aja4y B yueOHYI0, BBIIETISTH CYILIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3UUECKUX SIBICHUMN;

- OIUCBHIBaTb M3yYEHHBIE CBOMCTBA Tel M (U3NYECKUE SIBJICHUS, HUCHOJIb3ys (U3HUECKUe
BEJIMYMHBI (CPEeHSAS M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBMXKEHHH, YCKOPEHHE,
IIepEMEIIECHHE, MTyTh, YII0Basi CKOPOCThb, CHJIA TPEHMs, CHJIa YIPYTOCTH, CUJa TSHKECTH, YCKOPEHHUE
CBOOOJIHOTO MaJIeHUs], BEC Tella, UMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHHYecKas paboTa U MOIIHOCTH,
NOTCHLMAIbHASL DHEPrUsl TeEJla, IMOAHATOIO HAJ IOBEPXHOCTBIO 3€MIIM, IMOTEHIUAIBHAS SHEPIUsd
CXKATOW MPYKUHBI, KUHETUYECKas DHEPIUs, IIO0JHAas MEXaHHM4YECKas JHEprus, INEepUoJ M YacroTa
KoJIeOaHUH, JUIMHA BOJIHBI, I'PDOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBE€Ta, IIOKa3aTesb
IPEJIOMIICHUS. Cpelibl), MPHU ONUCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEMbIX
BEJIMYMH, OOO3HAYeHHs] M €IUHULBI (U3NYECKUX BEIMYUH, HAXOAUTh (POPMYJbI, CBA3BIBAIOIINE
JaHHYI0 (PU3MUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpapuKd H3YYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;
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- XapakTepu3oBaTh CBOMCTBa TeJ, (U3MUECKHE SBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXpaHEHMsI SHEPTHM, 3aKOH BCEMHUPHOTO TATOTECHUS, NPUHIMII CYNEPIO3UIUN CHUJI, MPHHLUI
oTHOcuTeNnbHOCTH ["anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPaXXEHUs U
NPEJIOMIJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsiIOBOIO M MAaCCOBOTO YHCET MPU SACPHBIX PEAKIUX,
IIPU STOM JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATh €r0 MATEMAaTUYECKOE BHIPAYKEHUE;

- OOBACHATH (PM3MYECKHE TPOLECCHl W CBOMCTBA TEJ, B TOM YHWCIIE U B KOHTEKCTE CHUTYallHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIEACTBEHHbIE CBS3H, CTPOUTH
o0BsicHeHUE U3 2—3 JIOTUYECKUX IIAaroB € OMOPOi Ha 2—3 U3yYEHHBIX CBOIMCTBA (PU3MUECKUX SBIICHHIA,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

- pemaTh pacuéTHbIE 3a7aun (OIMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3YS 3aKOHBI
u GopMyIbl, CBSI3bIBarONINe (PU3MUECKHUE BEIUYMHBI: HA OCHOBE aHAJIN3a YCJIOBUSA 3aJ]aud 3alUChIBAThH
KpaTKoe yCJIOBHUE, BBISBIATH HEJOCTAIOIIME MIIM M30BITOYHbIEC TAHHBIE, BEIOUPATh 3aKOHBI U (DOPMYJIHI,
HEOOXOIUMBIC [UIsl PELIEHUs, MPOBOAUTH Pacuy€Tbl U OICHUBATh PEATUCTUYHOCTH IOJTYYEHHOIO
3Ha4YeHUs (PU3NIECKOIN BETMUNHBL;

- pacmo3HaBaThb MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTh MPU MOMOUIM (U3NYECKUX METOMOB,
UCTIONB3Ysl OMHCAHWE HCCIEOBAaHUS, BBIIENATH IPOBEPSEMOE IPEIINOJIOKEHHE, OICHUBATh
MPABUJIBHOCTD MOPAJIKA TPOBEIACHUS UCCIIEIOBaHMS, JIeJIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YIbTAThI
HAOJIIOJICHUI H OIBITOB;

- TPOBOAUTH OMBITHI TO HAOMIOAEHHUIO (DU3MYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(u3y4enue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHUsI YHEPTUH, 3aBUCUMOCTh NIEpHoJ1a KoJeOaHui
OPYKUHHOTO MasiTHUKAa OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBHUCHUMOCTh OT aMILIUTYIbI
MasbIX KoJjeOaHUM, MPSAMOJIMHENHOE paclpOCTpaHEHHE CBETA, PasjioKEHHE OEJoro CBeTa B CIEKTD,
U3Y4YEeHHE CBOWCTB M300pakeHUs B IUIOCKOM 3€pKalleé U CBOWCTB HM300pakeHUsS TpeaMeTa B
coOuparonield TMH3e, HaOMI0IEHHE CIIONTHBIX W JIMHEWYAThIX CIIEKTPOB U3IYUYCHHS): CAMOCTOSITEIIHHO
coOuparh YCTaHOBKY W3 H30BITOUHOTO HaOopa 00OpYAOBaHHWsS, OMMCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

- TMPOBOAMTH NPH HEOOXOIUMOCTH CEpHUIO MPSIMBIX H3MEPEHH, OMpeAessisl CpeaHee 3HAYCHHE
U3MepseMoii BeIMYUHBI ((DOKYCHOE paccTosiHuEe cOOMparoleii JTMH3bI), 000CHOBBIBAThH BBIOOD criocoba
U3MepeHUs (U3MEpUTENBHOTrO Ipudopa);

- TPOBOJMUTH HCCIIEJOBAHME 3aBUCUMOCTEH (DM3MUYECKUX BEIUYHMH C HCIOJIB30BAHHUEM MPSMBIX
U3MEpeHUi (3aBHCUMOCTh IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3 HadalbHOMN
CKOpPOCTH, TEpHoAa KoleOaHWH MaTeMaTHUeCKOro MAasiTHHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH Yrja
OTpaKEHHsI CBETa OT yrjia TaJeHWs W yIja TPEIOMIICHUS OT yIyla TaJeHHs): IJIAaHHPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (UKCHUPOBATh pE3yJabTaThl IOJy4YEHHON
3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TAOIHII W TPaQHKOB, JeNaTh BBHIBOJBI MO pe3ybTaTaM
UCCIIE/I0BaHMS;

- TIPOBOJMTH KOCBEHHBIE N3MEPEHUsT (PU3MUECKUX BEJTMUUH (CPEIHSST CKOPOCTh M YyCKOPEHHUE Tela
OpU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIrO MaJAeHMs, >KECTKOCTh MPYKUHBI,
KOA(Q(UIMEHT TpEeHMsI CKOJIbKEHHUS, MeXaHuueckas padoTa M MOIIHOCTb, YacToTa U IEpUOJ
KOJIEOAHUH MaTeMaTUYeCKOro U NMPYKUHHOTO MAasTHUKOB, ONTHYECKas CWila coOMparomieil JIMH3HI,
panuoaKTHBHBIA (DOH): TUTAHUPOBATH HM3MEPEHHS, COOMpATh OSKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs, Cleys MpelIoKEHHOM HHCTPYKLUH, BBIYMCIATH 3HAUEHUE BEIWYMHBI U
AQHAJTM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH U3MEPEHH;

- co0I01aTh NMpaBHJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

- pa3nuyaTh OCHOBHbIE NPU3HAKU H3YUYEHHBIX (U3MUECKUX MoOJIe]eil: MarepualibHas TOuKa,
abcoMoTHO TBEPIOE TENO, TOYCUHBIM MCTOUYHUK CBETa, JIyd, TOHKAs JIMH3A, IUIAaHETapHas MOEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Spa;

- XapakTepu30BaTh IMPUHLUIBI JACHCTBHS W3YYEHHBIX NMPHOOPOB M TEXHHUYECKUX YCTPOMCTB C
OTIOPOI HA WX ONMHMCAHUs (B TOM YHCIIE: CHHIOMETp, AJATYHKH ITOJIOKEHHSI, PACCTOSHUS U YCKOPEHUS,
pakera, 3XO0JIOT, OYKH, HEPUCKOI, (oToammapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOI, IO03UMETD,
kamepa BuibcoHa), MCHONB3ysi 3HAHUS O CBOMCTBaX (U3MUECKUX SBICHHUH W HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;
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- HCHOJB30BaTh CXEMbl M CXEMaTHUYHBIC DPHCYHKHM H3Y4YCHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKHX IPOIECCOB NPU PEIICHUH Y4eOHO-IIPAKTHYECKUX
3ajja4, ONTHYECKUE CXEMBI [T IOCTPOCHMSI N300pakeHUI B INIOCKOM 3epKajie U COOMpArOLIeH JIMH3E;

- MPHUBOAMUTH MPUMEPHI (HAXOAUTh MHPOPMALHUIO O MPHUMEPax) MPAKTHUYECKOTO HCIOIb30BAHUS
(Gu3n4ecKux 3HAHUM B MOBCETHEBHOM XHU3HM AJIs oOecrieueHHs] OE€30MacHOCTH MpHU OOpalleHuu C
npubopaMu Y TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3/0pOBbsi M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILEH CpelE;

- OCYIIECTBJIATH MOUCK MH(popManuu (Hu3nydeckoro cojaepxanus B MHTEpHETE, CAMOCTOSTEIHHO
GopMynupys IOMCKOBBIA 3allpoC, HAXOAWTb IIYTH ONPEIENCHHUs] JOCTOBEPHOCTH IOJIy4E€HHOMH
UH(POpPMALIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTTOJTHUTEIHHBIX UCTOYHUKOB,;

- HUCMOJb30BaTh IPHU BHIIOJIHEHUH YYEOHBIX 3aJaHUH HAyYHO-NOIMYJSPHYIO JINTEpaTypy
($U3MUeCKOro cojaep)kaHus, CIPaBOYHBIE MaTepHalbl, pecypchl cetu MHTepHeT, BianeTh NpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MH(GOpMAIMK U3 OJTHONW 3HAKOBOW CHCTEMBI B IPYTYIO;

- co3J1aBaTh COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(popMaruu u3
HECKOJIbKUX UCTOYHHUKOB (PU3NYECKOTO COAEPKaHUs, MyOINYHO IPEACTABIATh PE3YyIbTaThl IPOESKTHON
WJIM MCCIIEI0BATENBCKOM NEATENIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIB30BaTh U3Y4YCHHBIA ITOHATUNHBIN
amnmapaTr M3y4aeMmoro pasfena (U3MKH M COINpPOBOXKAATH BBICTYIUIGHHWE IMpe3eHTauued ¢ ydérom
0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.
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7 KUIIACC

TEMATHYECKOE INTAHUPOBAHHME

Ne

n/n

HaumenoBanue pa3nenos u
TEM y4eOHOTO MpeaMera

Komn-Bo
4acoB

IIporpammHoe conepxaHue

OcHOBHbBIE BUBI JCATCIBHOCTHU 06yqa}om1/1xc;1

Pazgen 1. ®usuka u ee poJib B NO3HAHUM OK

YAKAOLIEro Mupa

1.1 | ®u3uka — HayKa O MPHUPOJE. 1 ®u3rKa — HayKa o npupoze. SBieHus: Opupobl. BroisBnenne paznuumit Mexny (U3MYECKUMH W XHUMHAYECKUMHU
duznveckre BeIMUNHBI dusnyeckue SBICHIUS: MEXaHMYECKHE, TCIUIOBbIE, | MpeBpalleHusMA.  Pacrio3HaBaHne W KiacCHQUKAUS (QU3MYECKUX
QJICKTPUUYCCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUI: MCXaHUYCCKUX, TCIJIOBBIX, JJICKTPUYCCKHUX, MArHUTHBIX H
cBeToBbIX. HaOmroneHue u onucanne Gpu3ndecKux sBICHUN
1.2 | Ipakruyeckas padota Nel: 1 Ouznueckne BenmnuuHbl. V3Mmepenne ¢usndeckux | OnpeneieHne IIEHBI JENEHUS IIKajdbl H3MEPUTENILHOTO MpHroopa.
«Ornpenenenue HEHbI BenmnunH. Dusnueckne npubopsl. [lorpemnocts | 3MepeHne TUHEHHBIX pa3MepoB TEl M MPOMEXKYTKOB BPEMEHHU C
JIEIICHHUS I1IKAJIBI n3MepeHn MexayHapoiHasl CUCTeMa eAUHULL yuétom morpemHocteil. U3MepeHue o0bEéMa KHUIKOCTH U TBEPIOTO
U3MEPUTETILHOTO TPUOOpay Tena. Wsmepenne TeMmeparypbl MpH TIOMOINM  KHIKOCTHOTO
TEPMOMETpa MW JaT4YWKa TEMIICPATypPhI. Brimonnenue TBOPUYCCKUX
3aJaHdi [0 TIOUCKY CIIOCOOOB HM3MEPEHUS HEKOTOPBIX (U3UUECKUX
XapakTepUCTUK, HampuMep, pa3MEpPOB MaJbIX OOBEKTOB (BOJIOC,
MPOBOJIOKA), YNAIEHHBIX OOBEKTOB, OOJBIIMX PACCTOSHHUH, MajbIX
MPOMEXKYTKOB BpeMeHHU. OOcyKIeHue MpelaraeMbIX Clioco00B
1.3 | EcTecTBeHHOHAYyYHBIH METO] 1 Kak ¢usumka w Jpyrue ecTecTBeHHble Haykd | BelIBrkeHHe THUIOTE3, OOBACHSIONIMX TPOCTHIE SIBICHHS, HAIPUMED: —
MO3HAHUSA M3y4aroT Ipupoay. EcTeCTBEHHO-HAay4HBIM METOJ | IOYEMY  OCTaHAaBJIMBAETCS  JIBHXKYILIEECS 0 TOPU3OHTAIBHON
MO3HAHUs: HAOJIO/JEHUE, MOCTAaHOBKA HAYYHOI'O | MOBEPXHOCTH TEJO; — MOYEMY B JKapKyIO MOTOJy B CBETIIOW OJCHKIC
BOIIPOCA, BHIJIBIIKEHHE TUTIOTE3, IKCIIEPUMEHT M0 | MpoXjiagHeld, 4eM B TEMHOW. [IpemnokeHue crocoOOB MPOBEPKU
MPOBEpKE THUIOTE3, OOBSICHEHHE HaOyogaeMoro | rumore3.  IIpoBemeHue HCCIEOBaHUS IO TPOBEPKE Kakoil-mrbo
spneHns. OnucaHue Qu3NYecKux SBIEHUH c | rumoTessl. llocTpoeHue mpocreimmx Moaeneil GU3NIeCcKuX sBICHUH (B
MTOMOIIIbIO MOJETIEH BUJE PpHUCYHKOB WJM CX€M), HalpuMep TNaJeHHe IpeaAMEeTa;
MPSIMOJIMHEHHOE PacIpOCTPAHEHUE CBETA
Hroro no pazageny 3

Pasnea 2. IlepeoHadyaibHbIe CBeICHHS 0 CTPOCHHH BellecTBa

2.1 | CrpoeHue BeliecTBa 1 CrpoeHue BeIIeCTBA: aTOMBI M MOJICKYJbl, WX | HaOmromeHue W HHTEpIIpeTalusi OIMBITOB, CBHCTCIBCTBYIOIIUX 00
pasmepbl. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE | aTOMHO-MOJIEKYJSIPHOM CTPOEHHHU BEIIECTBA: OMBITHI C PACTBOPECHHUEM
CTpOCHHE BellecTBa pa3IMYHBIX BemlecTB B Boge. OIleHKa pa3MepoB aTOMOB W MOJIEKYN C
ucnonbp30BaHueM (ortorpaduii, MOTYYEHHBIX HA aTOMHOM CHIIOBOM
mukpockorie (ACM) — maboparopHas pabora mo Teme: «OieHKa
JmamMeTpa aToMa METOZOM PsIoB (C MCIONb30BaHUEM (oTorpaduii)y».
Omnpe/ieneHre pa3MepoB MANIBIX Tell
2.2 | JIBmkeHue u 1 JBmxenne dactui BemectBa. CBsi3b ckopocTd | Habmiomenme u 0OBsICHEHHWE OpPOYHOBCKOTO IBIDKEHHUS U SBIICHUS

B3aUMOJICHCTBUE YACTHIL
BelllecTBa

JIBIDKEHUS ~ YacCTHII C  TeMIlepaTypoil.
Bpoynosckoe JIBIKEHUE, g dy3us.
B3aumo/ieiicTBre 4acTHI] BELIECTRBA: IPUTHKCHUE
U OTTAJIKUBAHHE

mupdysuu. [lpoBeneHne u OOBSICHEHHE OIBITOB [0 HAOJIIOIECHHIO
TEIUIOBOTO paciIupeHus razos. IIpoBeneHre u 0OBSICHEHHE OIBITOB IO
00HAPYKEHHIO CHIT MOJIEKYJISIPHOTO PUTSDKEHHS M OTTAIKHBAHUS




2.3 | ArperarHbie COCTOSTHUS 1 ArperaTHele COCTOSHHS BemecTBa: cTpoeHne | Ommcanue (C UCIOIb30BAHUEM MPOCTHIX MOJIETICH ) OCHOBHBIX Pa3THINi
BEIleCTBa Ta30B, JKUAKOCTEH M TBEPIBIX (KPUCTALUTMIECKNX) | B CTPOGHWHU Ta30B, XUAKOCTeH u TBEPABIX Ten. OObACHEHWE Majon
Ten. B3auMocBsi3b MEKAy CBOMCTBAMU BEIIECTB B | CKMMAEeMOCTH JKUAKOCTEH W TBEPABIX TeJ, OONBIION CKUMAEMOCTH
pasHBIX  arperaTHBIX  COCTOSHUSIX M UX | ra3oB. OObsicHeHHE coxpaHeHHsS (OpMBI TBEPABIX Tel U TEKYYECTH
ATOMHO-MOJIEKYJIAPHBIM CTpPOEHHEM. | KUAKOCTH. lIpoBeneHHE OMBITOB, MTOKA3BIBAIOIIMX, YTO B TBEPIOM
OcoOeHHOCTH arperaTHbIX COCTOSIHUI BOJIBI COCTOSHUM BOJBI YacCTHUILIBI HAaXOJATCS B CPEJHEM Jaiblle JIpyr OT
TecroBoe 3ananue npyra (IUIOTHOCTh MEHBIIE), 4YE€M B IKUJKOM. Y CTaHOBJICHUE
B3aMIMOCBSI3A MEXIy OCOOCHHOCTSIMH arperaTHBIX COCTOSIHMHA BOJBI H
CYIIIECTBOBaHNEM BOJHBIX opranuzMoB (MC — Guosorwusi, reorpadus)
HWroro no pasneny 3
Paznen 3. /[Bu:keHue u B3auMo/ieiicTBHE TeJl
3.1 | MexaHnU4ecKoe JABHKCHUE 1 MexaHndyeckoe JABMKeHWe. PaBHOMepHoe U | MccnemoBaHue paBHOMEPHOTO JBIDKEHUS, OTIPEEIICHIE ero IPU3HAKOB.
HEPaBHOMEPHOE JIBUKCHHE. HabmoneHne HepaBHOMEPHOTO JBMKEHUS U OTIPEAETICHHE €T0 OTINIHMA
OT PaBHOMEPHOT'O IBHKEHHSL.
CxopocThb 1 CkopocTb. Cpennsas CKOPOCTh npu | OnpeneneHne CKOPOCTH PaBHOMEPHOTO JABIDKEHUS (IIapuka B
HEPaBHOMEPHOM JIBUKCHHUN JKUAKOCTH, MOJIENH JEKTPUIECKOT0 aBTOMOOMIA U T.1.). Onpenenenne
cpelmHell CKOPOCTH CKOJIbXEHHsI OpycKa WM IIaphKa I10 HAKJIOHHOW
TJIOCKOCTH
[Mpaktuueckass pabora No2: 1 Pacuér nyTtu u BpeMeHu ABUKECHUS PemeHne 3amau Ha oIpenelieHHE IIyTH, CKOPOCTH U BpPEMEHU
«Pacu€r mytm u BpemeHH paBHOMEPHOTO JBIDKEHHUS. AHamm3 TpadUKOB 3aBUCHUMOCTH ITyTH H
JIBYDKEHHSDY CKOPOCTH OT BpEMEHH
3.2 | Uuepuus. Macca, IIoTHOCTb 1 SBnenue MHEPLIMH. 3aKkoH nHepyu. | OOBsICHEHNE U IPOTHO3UPOBAHUE SIBIICHUH, 00YCIOBICHHBIX WHEPIMEH,
BsanmogeiicTBue Ten Kak TpUYMHA W3MEHEHWs | HalpuUMep, YTO MPOUCXOAUT TMPH TOPMOXKEHHH WU PE3KOM MaHEBpPe
CKOPOCTH JBHKCHHUS TEJl. AaBTOMOOMJISI, TOYEMY HEBO3MOXXHO MI'HOBEHHO NPEKPATHTH IBMXKEHHE
Macca kak Mepa MHEpPTHOCTH Tena. [IIOTHOCTH | Ha Belocumene WiM caMokare W T. A. [IpoBeneHne M aHanM3 OIMBITOB,
BEIIECTBA. JIEMOHCTPHUPYIOIINX U3MEHEHUE CKOPOCTH JBIDKEHUS TeJla B Pe3ysIbTaTe
JIEHCTBYSI HA HETO JIPYTHX TeJl.
JlaGoparopHast pabGora Nel 1 CBs3p MJIOTHOCTH C KOJMYECTBOM MOJIEKYyNl B | PemieHue 3amad Ha onpeAeseHne Macchl Teja, ero 00bEMa 1 MI0THOCTH.
«Ormpenenienrie  MIOTHOCTH enuHuIe 00bEMa BelecTBa [IpoBenenre M aHaMM3 OMBITOB, JAEMOHCTPUPYIOIIMX 3aBHCHUMOCTD
TBEPMIOTO Tea» M3MEHEHHUS CKOPOCTH Tella OT €ro MacChl MPH B3aUMOJEHCTBHU TeJl.
W3mepeHne Macchl Tena pPasIUYHBIME criocobamu. OrmpeneneHue
TUIOTHOCTH TEJa B pe3yJIbTaTe H3MEPEHHUS ero MacChl U 00BbEMa
3.3 | Cuuna. Bunsr cun 1 Cura Kak XapakTepUCTHKa B3aMMOAEWCTBUSA Tell. | M3ydeHne B3aMMOAEWCTBUS KaK MPUYMHBI U3MEHEHHS CKOPOCTH Tela
nnu ero aedopmanuu. Onucanre peaqbHbIX CUTYyaluid B3auMOIECHCTBUS
Te1 C TIOMOINBIO MOJENEH, B KOTOPBIX BBOJAUTCS TIOHATHE U
M300paKeHNE CHITHL.
Cuma  ymopyroctu.  Cuna 1 Cuna ynpyrocTs u 3aKoH ['yka. N3yuenme cunmer ymnpyroctd. McecnmegoBaHuwe 3aBUCUMOCTH — CHITBI
TshkecTH. Bec Tena. W3mepeHne cuibl C MOMOIIBIO AMHAMOMETpA. | YIPYTOCTH OT YAJMHEHUS PE3WHOBOrO INHYpa WM TPYXHHBI (C
SBnenne TaroTeHMs W cuia TsokecTH. Cmia | mocTpoeHueM rpaduka). AHaAIM3 NPAKTUYECKUX CHUTYaIuil, B KOTOPBIX
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TSHKECTH Ha JApPYyruxX IUlaHeTax.  Bec Tema.

HesecomocTs.

HPOSBIIAETCS IEHCTBHE CUIIBI YIPYroCTH (YHPYTOCTh MsS4a, KPOCCOBOK,
BETOK JIepeBa | JIp. ).

AHanM3 cHUTyalMi, CBSI3aHHBIX C SIBICHHEM TiroteHus. OObsICHEHUE
OpOUTANBHOTO JABWKEHHS IUIAHET C HCIOJIb30BAaHHEM  SIBJICHHS
TATOTEHHUS W 3aKOHAa WHepuuH. V3MepeHme Beca Telda C ITOMOIIBIO
nuHaMoMeTpa. OOOCHOBaHME ATOTO CIOCO0a HM3MEpeHUs. AHaMU3 |
MOJICJIMPOBAHHUE SIBIICHHS] HEBECOMOCTH.

PaBHOnelicTByIOImAs  CHII. 1 CroxeHue Cuil, HAIIPABJICHHBIX 10 OJHOM MPSIMOM | DKCHEpUMEHTaIbHOE  IOIyYeHHe  IpaBWjia  CIOXKCHUS  CHI,
Cuna Tpenus Cuna tpeHusi. TpeHue CKONBKEHHMs M TpPEHHE | HANPAaBJICHHBIX BAOJb OXHOW mpsaAMoi. OmpeneneHue BEITUYUHBI
MOKOSL. PaBHOACHUCTBYIOILEH CUIL.

N3yyeHue cuiapl TPEHUS] CKOJIBXKEHUS U CWIBl TPEHUS IIOKOS.
HccnenoBanne 3aBUCHMOCTH CWJIBI TPEHHUS OT CHIJIBI JABICHUS H
CBOWCTB TPYIIUXCS IOBEPXHOCTEH.

Kontponbhas padora Nel o 1 Pemenue 3agau ¢ ucnonp3oBanueM Qopmyn it | Pemienne 3amad ¢ ucnonb3oBaHweM (QopMyn Ui pacuéra  CHIIBI

TeMe «JIBIKEHUE U pacudéra CHIIBI TSYKECTH, CHIIBI YIIPYTOCTH, CUIIBI TPEHUS

B3aHMOJEHCTBUE TEI»

Tpenue B mpupoie U 1 TpeHnue B pupoie U TEXHUKE AHanu3 NpakTHUYECKUX CUTYalluil, B KOTOPBIX MPOSABISAETCS JeUCTBUE

TEXHUKE CHJIBI TpEHHS, WCIHOJB3YIOTCS CIOCOOBI €€ YMCHBIICHUS WIH
yBeNIUueHHs (KaTaHWE Ha JIbDKaX, KOHbKAaX, TOPMOXXECHUE aBTOMOOMIIS,
WCIIOJIb30BaHME TOALIUITHUKOB, IJIABAHUE BOJHBIX )KUBOTHBIX U JIP.).

Hroro no pazneny 10

Pa3nea 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTel U ra3oB

4.1 | laBnenue. CriocoOb 1 Hasnenne. CriocoObl yMEHBIIICHHS U YBENWYeHHUS | AHAaIN3 1 OOBSCHEHHE OIMBITOB M MPAKTHYECKUX CUTYaIUH, B KOTOPBIX
YMCEHBIIICHUS W YBEIIMICHUS nasnenus. JlaBineHwe rasa. 3aBHCHUMOCTH | MPOsABIAETCA cuia JapiaeHus. OG0CHOBaHUE COCOOOB YMEHBLICHHS H
JaBJICHHUA JaBJICHUA rasa oT 06’I)éMa, TeMHepaTprI YBCINYCHUA OaBJICHHA. I/I3yquI/Ie 3aBUCUMOCTU JOaBJICHHUSA TIa3a OT

00bEMa 1 TEMIIepaTypBhl.
[lepenava naBnenus 1 [lepemawa  nmaBmeHus  TBEPABIMH  Tenamu, | M3yueHme ocoOCHHOCTEW Tmepemaydl JaBiCHUS TBEPABIMHU TEIaMHU,
TBEPABIMH TEJIAMH, KUJKOCTSMU 1 Ta3zamu. 3akoH [lackans KuAkocTssMH M razamu.  OOOCHOBaHWE  pPE3YJNBTATOB  OIBITOB
KUIAKOCTIAMU U ra3aMHu OCO6€HHOCT5[MI/I CTPOCHUA BCIIECCTBA B TBép)Z[OM, KHUIKOM u
ra3000pa3HOM COCTOSHUSX. OKCIIEPUMEHTAIBHOE J[OKA3aTEeIbCTBO
3akoHa [lackains. Pemenue 3amad Ha pacdyér qaBieHus TBEPAOTO Tena
4.2 | JlaBaeHHE KUIKOCTH 1 3aBUCUMOCTb JIABJICHUS KUIKOCTH OT INTyOUHBI. HccnenoBanue 3aBUCHMOCTH JABJICHUS JKUJKOCTH OT TIIyOWHBI
MOTPY)KEHHST W IUIOTHOCTH JKUAKOCTH. HaOmojieHne u oObsCHEHHE
THIPOCTATHYECKOTO MapaJiokca Ha OCHOBe 3akoHa [lackais.
[THeBMaTHYECKHE MAIIUHBI 1 [MueBmaTnueckne MammHbl. ['wapoctatndeckuit | Pemenue 3amau Ha pacuér paeneHus kuakoctd. OOBsICHEHUE
rapaiokc MPUHLMIA JEHCTBHUS THIPABINYECKOTO TIpecca, MTHEBMATHYECKUX
MalllnH.
Coobmraromuecs COCY/IBI. 1 CoobOmratomuecst  cocyapl.  ['mapaBnudeckue | M3ydeHne cooOmaroImuxcs cocylioB. AHanM3 ©  OOBSICHEHHE
l'unpaBnnyeckue MEXaHHU3MBbI MPAKTUYECKUX CUTYaIUi, JEMOHCTPUPYIONIUX TPOSBICHUE JaBICHHUS
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MCXaHHU3MbI

KHUJIKOCTH ¥ 3akoHa [lackansi, HampuMep MPOIIECCOB B OpraHu3Me Mpu
rITyOOKOBOJTHOM HBIPSTHUH

4.3 | AtmocdepHoe naBieHUe 1 Atmocdepa 3emsn M atmocepHOe JaBicHUE. | DKCIIEPUMEHTAIBHOE OOHApyKeHHEe aTMoc(epHOro naBicHus. AHAIU3
[TpuuuHB! CyIIECTBOBaHUS BO3IYIIHOW OOOJIOUKH | 1 OOBSCHECHHE ONBITOB M IMPAKTHUECKUX CUTYaIlUil, CBS3aHHBIX C
3emin JIeHcTBIEM aTMOC(HEPHOTO TaBICHMUSL.

IIpaktrdueckas pabora Ne3: 1 Onwir Toppuuerun. M3mepenue armocdeproro | OObsiCHEHHE CyIIecTBOBaHHS aTMochepsl Ha 3eMie W HEKOTOPBIX

«H3mepenue armochepHOro JIABJICHUS. 3aBUCUMOCTh aTMOC()EPHOTO IaBJICHMsI | TUIAaHETaX Wik ©€ OTCYTCTBHS Ha Jpyrux IutaHetax u JlyHe.

JIABJICHUSD» OT BBICOTBI HaJI yPOBHEM MOPS OOBsSICHEGHUE HW3MEHCHUS IUIOTHOCTH arMoc(ephl C BBICOTOW W
3aBHCHMOCTH aTMOC(HEPHOTO TaBIEHHS OT BBICOTHI.

IIpubopsl  mns W3MepeHUs 1 [TpubGopsr s v3MepeHns  atMmocdepHoro | Pemenme 3amad Ha pacu€r artmocdepHOTro HaBieHus. l3ydenue

aTMOC(EpHOTO JIaBJICHUS JABIICHUS yCcTpoicTBa 6apoMeTpa-aHepouaa

4.4 | JlaboparopHas pabota Ne2 1 JlelicTBHE JKUIKOCTH W Taza Ha MOTPYKEHHOE B | DKCIIEPUMEHTANbHOE OOHAapy)KEHHE ICHWCTBHS KHUIKOCTH M Taza Ha

«Ormpenenenne HUX TeJO. nmorpyx€HHoe B HHX Teno. OmpeneneHre BBITAIKUBAIONICH CHIIBI,

BBITAJIKUBAIONIEH CUIIBL, JICVCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B )KUAKOCTD.

JICUCTBYIOLLEN Ha TEJO,

MOTPYKEHHOE B KUIKOCTH)

3akon Apxumena. [lnaBanue 1 Berrankuparomass  (apxumenoBa) cwia. 3akoH | [IpoBeneHue m 0OCyXIIEHUE OIBITOB, JEMOHCTPUPYIONINX 3aBUCIMOCTh

Tell Apxumena. [TnaBanue Ten. BozmyxomnaBanue BBITAIKHUBAIOIICH CUJIBI, ICHCTBYIOIICH Ha TEIO B KUAKOCTH, OT 00bEMa
MOTPYKEHHON B KMJKOCTh YacCTH T€lMa M OT IUIOTHOCTH KHIKOCTH.
[IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLIEH CHJIbI, ACHCTBYIOIIEH Ha
TeJI0 B >KMJIKOCTH, OT Macchl Tena. VccnenoBaHue 3aBUCUMOCTH Beca
Tena B BOJE OT 00bEMa MOTrPYKEHHOW B KMIKOCTh YacTH Tea.
Pemenne 3amay Ha npUMEHeHHEe 3aKOHa ApxuMena W YCIOBHS
aBanua Tenn. KoHCTpynpoBaHWE apeoMeTpa WM KOHCTPYHPOBAaHHE
JIOJIKM U OTpeJiesieHne e€ rpy30M0oabEMHOCTH

HWroro no pasaeny 10

Pa3nes 5. PaboTa 1 MOIIHOCTb. JHEPIUs

5.1 | Pabora 1 MOLTHOCTb 1 Mexannyeckas padota. MOIHOCTb OKCIIEpUMEHTANBHOE OMNpEAETICHUE MEXaHMYECKOW pabOThl  CHIIBI
TSHKECTH TpPH MaJeHUH Tela M CWIBl TPEeHUS TpHU PaBHOMEPHOM
MEepEeMEIICHUN Tejla [0 TOPU3OHTAJIIBHOW TMOBEPXHOCTH. Pacuér
MOIIHOCTH, Pa3BUBAacMON MpH MOABbEME MO JECTHUIlE. Pemenue 3agay
Ha pacu€T MexaHM4ecKol paboThl U MOIIHOCTH
5.2 | [IpocTble MEXaHU3MBI. 1 IIpocthie MexaHM3MBI: phldar, OJOK, HakjiIoHHas | OmnpesnereHUe BBIUTPHILA B CHJIE IPOCTBIX MEXaHU3MOB Ha IIpUMEpE
Poruar. PaBHOBeCHe cun Ha miockocTb. [IpaBuio paBHoBecus peryara. 1 pblUara, HOABHKHOTO M HETIOABHKHOTO OJIOKOB, HAKJIIOHHOW TITIOCKOCTH.
ppluare HccnenoBanue ycioBusi paBHOBecus! pbraara. OOHapyKeHHE CBOICTB
Pbruaru B TexHuke, ObITY U 1 [lpuMeHeHne mpaBHWiIa paBHOBECHS phlYara K | IPOCTBIX ~ MEXaHM3MOB B DPAas3siIU4YHBIX  HMHCTPYMEHTaX H
pHupoJe Onoky. Peruaru B TeXHUKE, OBITY M IPUPOJIC MIPHUCIIOCOONIEHUSX, HCIONB3yEMbIX B OBITY M TEXHHKE, a TaKXKe B
JKUBBIX OpraHUu3Max
KIIJ] npocThIX MEXaHU3MOB 1 «3onotoe mpaBuinoy» MexaHukd. KIIJI mpocTeix | DkcepMMEHTaJbHOE  JI0KAa3aTelIbCTBO  PABEHCTBA  padOT  mpu
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MexaHm3MoB. [IpocTeie MexaHW3MBI B OBITY |
TEXHUKE

MIPUMEHEHUN TPOCTHIX MexaHm3MoB. Omnpenenenue KIIJ HakmoHHOMH
IJIOCKOCTH. PemieHue 3amad Ha OPUMEHEHHE IpaBUIa PaBHOBECHUS
priuara u Ha pacuét KI1J]

5.3 | Mexanuueckasi SHEpPrus 1 Mexanuueckasi 3HEPTHUs. Kunetnueckass u | DKCIEpUMEHTANBHOE OMpEACICHUE HW3MCHEHHS KHHETUYECKOH W
Kuneruueckast u 1 MOTEeHIINANbHAS YHEPTUA MOTEHIIMAIBHON JHEPruu Tella TPU ero CKaThIBAaHWU 10 HAKIOHHOM
IIOTEHIMAJIbHAS DHEPT U NJIOCKOCTH
KonTponbhas pabora Ne2 1o 1 Pemenne 3amau ¢ WCHONAB30BaHMEM 3aKOHA | PemieHue 3aiay ¢ MCIOIB30BAHUEM 3aKOHA COXPAHEHUS YHEPTUU
teme: «PaboTa U MOIIHOCTD. COXpaHEHUS SHEPTUU
DHeprus»
3aKOH COXpaHEHUs DHEPIHU 1 [IpeBpamennie omgHoro Buaa Mexanudeckod | DopMmynaupoBaHHe HA OCHOBE HCCICAOBAHMS 3aKOHA COXPAHCHUS
B MEXaHUKE SHEPIrUd B JPYroi. 3aKOH COXPAHECHHSI SHEPTUM | MEXaHW4YeCKOH sHepruu. OOCyXAeHUE T'paHUIl TPUMEHUMOCTH 3aKOHA

B MEXaHHKE COXpaHEHHUs YJHEPTUH.

HWroro mo paznemy 8

OO6miee  KOJMMYECTBO YacoB IO 34

mporpamMme

8 KJIACC

Ne Hawnmenosanue paznenoB u | Kon-Bo [IporpammHoOe coneprxaHue OCHOBHBIE BUJIBI JESATEILHOCTH 00YYAFOIIHXCSI

/I TeM y4eOHOTO mpeMeTa 4acoB

Pasnen 1. TenJioBble siBeHUs

1.1 | OcHoBHEIE IOJIOKEHUS 1 OCHOBHBIE MTOJIOKEHUS MOJICKYJIISIPHO- HaGmroneHre W uWHTEpOpETalysl OIBITOB, CBUICTEILCTBYIOLIUX 00
MOJIEKYJIIPHO-KHHETHUECKOM KHHETUYECKON TEOpPHUU CTPOCHUS BEIIeCTBA. aTOMHO-MOJIEKYJISIPHOM CTPOSHHH BEIIECTBA: OTBITHI C pACTBOPEHUEM
TEOPUU W WX  ONBITHBIC Macca u pa3Mepbl aTOMOB ¥ MOJIEKYIT. OTIBITHI, Pa3IMYHBIX BEIIECTB B BOJIE.

MTOATBEPKICHUS TIOATBEP>KIAIOITHE OCHOBHEIE TIOJI0KEHUS Pemenne 3amaq 1o OIEHWBAHUIO KOJWYECTBA aTOMOB HJIM MOJIEKYJ B
MOJIEKYJISIPHO-KHHETHIECKOIM TeOpuH. eanHnIIe 00hEMA BeecTBa.
AHanm3 TeKCTa JPEBHUX aTOMHUCTOB (HAmpuMep, (pparMeHTa ITO3MBI
Jlykperus «O npupoze Beliei») ¢ u3aoxeHrueM 000CHOBaHUI aTOMHOMN
rurnote3bl  (cMbiciaoBoe uteHue). OleHka yOeAUTENPHOCTH 3THX
000CHOBaHUI.
Mopenu TBEPAOTO, KUAKOTO 1 Monenu TBEPIOTO, KHUIKOTO ¥ Ta3000pa3HOTO OObsicHeHHe OpOYHOBCKOTO JBIDKEHUS, sBIeHUS 1uhdy3un u
1 ra3000pa3HOr0 COCTOSIHUH cocTosiHuM BeniecTBa. Kpucrainnueckue u pa3uuMii MeXJy HUMH Ha OCHOBE TMOJOXKEHUH MOJIEKYJISIPHO-
BEIECTBA amopdubie Tena. OObSICHEHHE CBOWCTB ra3oB, KUHETHYECKOU TEOPUHU CTPOCHUS BEUIECTBA.
KUJKOCTEH 1 TBEPBIX TEN Ha OCHOBE MonokeHnl | OOBsSCHEHHE OCHOBHBIX PA3lIMYMii B CTPOSCHUHM Ta30B, KHUIKOCTSH U
MOJIEKYJISIPHO-KHHETHIECKOI TeOpuHu. TBEPABIX TEJI C HCIIOJIb30BAHUEM TTOJI0KEHNUH MOJIEKYJISIPHO-
KHHETHIECKOW TEOPUH CTPOSHUS BEIIECTRA.
Kpucrannuueckue u 1 Kpucramimueckue u amopgHbIe Tena [IpoBeneHue ONBITOB MO BRIPAIIUBAHUIO KPUCTAIIOB MOBAPEHHOU COMU

amopdHsIe Tena

HJIKn caxapa. HpOBGZ{eHI/Ie OIIBITOB, ACMOHCTPHUPYIOIIHUX 3daBUCUMOCTH

25




NaBJICHUS BO3IyXa OT €ro 00bEMa W HarpEeBaHUS WIIH OXJIAXKICHHS, i X
00BSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YICHHUS.

AHanmu3 NpakTUYECKUX CHUTYallud, CBSI3aHHBIX CO CBOMCTBaAMHU Tra3oB,
JKMJIKOCTEN U TBEPABIX TEN

CMauunBaHuE U
KalUUIIPHOCTb.
[ToBepxHOCTHOE HATSDKEHUE

CMaunBaHHe U KaWLISIPHBIC SIBICHHS.
TemnoBoe pacHiMpeHue U cKxaTHe

IMpoBeneHue U 00BSICHEHHUE OMBITOB, IEMOHCTPHUPYIONIUX KAHIUIIPHbIC
SBIICHUS W sBIeHWe cMadyuBaHus. OOBSCHEHUE POJIM KAMWLISIPHBIX
SBJICHUH IS IOCTYIUICHUSI BOJIBI B OPTaHU3M PacTECHHH.

HabGmronenme, mpoBeneHne W OOBSICHEHHE OMBITOB IO HAOIIOACHHUIO
TEIIOBOTO PACIIMPEHUS Ta30B, KHIKOCTEH U TBEPIBIX TEIL.
OOBbsicHeHHe coXpaHeHUs] 00bEMa TBEPIBIX TeJ, TEKyUeCTU JKUAKOCTH
(B TOM YnCIe, pa3HUIIBI B TEKYYECTH IJIsl pa3HBIX KHUIKOCTEH),
JIABJICHUS Ta3a.

1.2

Temmnepatypa

Temmnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO
TEIJIOBOTO JIBWKEHHS YacTHII.

OO0ocHOBaHKE MTPABUIT H3MEPEHHUS TEMITEPATYPHL.
CpaBHeHHUE Pa3IMYHBIX CIIOCOOOB NU3MEPEHHS U IIKAI TEMIIEPATYPHI.

BryTpenHss sHeprusi.
CriocoObl U3MEHEeHUs
BHYTPEHHEW SHEPIUH

Buytpennsisi  sHeprua. CrnocoObl  M3MEHEHHS
BHYTpEHHEH  JHepruu:  TeIuionepefadya |
COBEpLICHHE paboTBhI.

HabnroneHre u 0OBSCHEHUE OMBITOB, IEMOHCTPUPYIOUIMX H3MEHEHHE
BHYTPCHHEH SHEPrHM Teja B pe3yJbTaTe TeIvlonepenaadn U padoThl
BHEIIHHUX CHIL

Bune! terutonepenauun

BI/IIH:I TCIUIONCpeAavu: TCIJIOMIPOBOAHOCTD,
KOHBCKI M, U3JIYUCHHEC.

HaGJ’II-OZ[eHI/Ie U OOBSICHEHHE OIIBITOB, 060y)KILeHI/Ie MPAKTHYCCKUX
CHTy&].[HfI, ACMOHCTPUPYIOIIUX Pa3JIMYHBIC BUAbI TCIUIOIICPEAAYN:
TCIJIONPOBOAHOCTH, KOHBEKIHIO, U3JTYYCHHUE.

JlaboparopHas padota Nel
«HccnenoBanue sBIeHUS
TeruiooOMeHa npu
CMEILIMBAHUH XOJIOAHOU U
ropsiueii Boab»

UccnenoBanne  sBIeHWsT TEIUIOOOMEHa  IMPH
CMEIIUBAHUU XOJIOJHOM U TOpsiueii BOJBI.

UccnenoBanne sBIeHHUS TETIOOOMEHA IMPH CMEIIMBAHWW XOJIOJHON H
ropsiueit BoJbl.

HaOimroieHre yCTaHOBJIGHHUS TEIJIOBOI'O PABHOBECHS MEXKIY TOpsuch U
XOJIOIHOM BOMIOM.

KonnuecTBO TEMIOTEL.
VYV nenpHas TEIMIOEMKOCTD

KonuuecTBo TemaoThl. YaeiabHast TEIUIOEMKOCTH
BelecTBa. TemiooOMeH U TEIIOBOE paBHOBECHE.
YpaBHeHrE TerIoBoro danxanca.

Omnpenenenne (M3MepeHNE) KOJIMYECTBA TEIIOTHI, OTYYESHHOTO BOJION
MIPY TETUIOOOMEHE ¢ HarpeThiM METAUTHYSCKUM IHIHHIPOM.
Onpenenenue (M3MepeHNE) yIEIbHON TEIIOEMKOCTH BEILIECTBA.
Penrenue 3amad, CBS3aHHBIX C BBIYUCICHHEM KOJNMYECTBA TEIUIOTHI U
TEINIOEMKOCTH TIPH TEIIOOOMEHEe. AHanu3 CUTyallHd MPaKTUYecKOro
WCIIOJIb30BaHMs TEIUIOBBIX CBOMCTB BELIECTB U MAaTEPHAJIOB, HAIPUMED,
B LEJIAX SHEProcOepekeHUs: TEIUIOM30JSILUs, SHeprocOeperaromne
KPBIIIH, TEPMOAKKYMYJISITOPHI U T. JI.

IIpaktraeckast padora Nel:
«DHeprus TOILINBA.

VY nenbHas TemioTa
CTOpaHUsD)

OHeprus TOIUIMBA. Y IeIbHAS TETUIOTAa CTOPAHHUS

Pemenne 3a7la4, CBsA3AaHHBIX C BBIYHMCICHHUCM KOJHNYCCTBA TCILIOTHI B
mnmponoeccax Terjonepeaaud Ipu IUIaBJICHUM W KPUCTAJUIM3alluu,
HUCIIapCHUN 1 KOHOCHCAIUH.

IInaBnenue u OTBCPACBAHUC
KPUCTAJUIMYCCKUX TCII

IInaBnenue u
OTBEPJICBAHHUE KPUCTATUIMYECKUX BEIIECTB.

Ha6J'H-O,I[CHI/Ie nponecca IUIABJICHHUA KPUCTAJUIMYCCKOr0 BCEIICCTBA,
HalpuMmep, JibJa. CpaBHeHI/Ie IMPONCCCOB IVIABJICHUA KPUCTAINIMYCCKUX
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V nenpHas TEII0TA IUIABICHHUS.

TEJN U pa3MsrdeHus MPH HarpeBaHUM aMOPQHBIX TeJl.

Ornpenenenne (M3MepeHNE) YASTbHON TETUIOTHI TIJIABICHHS JIb/A.
OOBbsICHCHUE SIBJICHUHN IUIABICHUS W KPUCTAUIM3AllMd HAa OCHOBE
aTOMHO-MOJICKYJISIPHOTO YUCHUS.

[Tapoobpa3zoBanue u 1 [TapooOpa3zoBanne u KoHAeHCanus. Vcapenue. Habmonenne sBnenwmii ucmapeHus W KOHIeHcanmu. lccnemoBaHue

KoHaeHcanusa. Ucnapenue. Kunenwue. Y nenpHas TemioTa mapooopa3oBaHusl. Tporiecca WCIMApeHUs PasTudHBIX KUAKocTeld. OOBsSICHEHHE SBICHUN

Kunenue 3aBHCUMOCTb ~ TEMIEpaTypbl  KHUIGHUS  OT | UCIApPEHUS M KOHICHCAI[MHM HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHS.

aTMOC(EPHOTO JaBICHUS. HaGmrogenme w OOBSICHEHHWE TIporiecca KHICHHS, B TOM YHCIIE

3aBUCHMOCTH TEMIEPATYpPhl KMIIEHHS OT AABJICHUSI.

BrnaxxHocTh Bo3ayxa. 1 BrnaxxHocTh Bo3myxa. Onpenesnenue (M3MEpeHUE) OTHOCUTENLHON BIQXKHOCTH BO3AyXa.

JlaboparopHas pabota No2

«Ormpenenenne

OTHOCHUTENILHOH BIaKHOCTH

BO3/IyXay

ITpuHLMIIBL PabOTHI 1 [punnumne padote! TeroBsix aeurateneit. KI1J | AHanu3 paGoTel W 0OBsICHEHHE MPHHIUIA JEHCTBUS TEIUIOBOI'O

TEIUIOBBIX JABUTATEINIECH TEIUIOBOT'O JIBUTATEIS. nBuratens. BpluucieHne KOJIMYecTBa TEIUIOTHI BBIICINISIOLIETOCS INPH
CrOpaHUM pa3IMyYHbIX BUOB ToruuBea, 1 KI1J1 neuraTens.

3aKOH COXpaHEeHHs U 1 TennoBble ABUraTedw W 3amuTa OKpyxkatomield | OOcyKAeHHE SKOIOTHUECKHUX TTOCIIEACTBUI NCTIONb30BaHMS ABUTATEICH

NPEBPALICHUS SHEPTHU B cpexpl. 3aKOH COXpPaHEHMsT M MPEBPALICHUS | BHYTPEHHEIO CTOPaHMs, TEIIOBBIX M MMIPO3JICKTPOCTAHIIUH

TEIJIOBBIX MpoLeccax SHEPTUH B TEIJIOBBIX IMPOLIECCAX

Kontponbshas padora Nel o 1 Tect no Teme «TeroBele sABICHUS» AHanu3 cuTyaluii MpaKkTHYECKOro MPUMEHEHHS SBJICHUN IJIaBJICHUS U

Teme «TeroBbIe SIBICHUS KpUCTAIUIM3allMi, HalpUMEp, TOIyYeHHE CBEPXUYHCTBIX MaTepHalioB,
coJieBas I'pelika H JIp.

Hroro no pazneny 16

Pasznen 2. DinekTpuyeckne 1 MATHUTHbIE SABJIE€HUS

2.1

Onekrpusanust Ten. J[Ba poga 1 OnexTpusanus Tel. J[Ba pojia dIeKTpUIeCKuX HaGmroneHre W TPOBEACHUWE OIBITOB IO JJICKTPH3ALMUA TEI MPH
ANEKTPUUECKUX 3aps 0B 3apsI0B. COTPUKOCHOBEHUH M WHAyKIued. OObsCHEHNE SBICHUN AJIEKTPU3alluU

MIPU COMPUKOCHOBEHUH TEJ U MHAYKIUEH C UCIOIb30BAHUEM 3HAHUU O

HOCHUTEIISIX JJICKTPUUECKHX 3apsIOoB B BelecTBE. Pacmo3HaBaHue u

00BSCHCHHE SBJICHHI DJICKTPU3AIMH B TOBCEIHEBHOM YKU3HMU.
BsaumoneiictBue 1 BzaumogeiictBue  3apsokeHHBIX  Ten.  3akoH | HaOmromeHne W oOBsSCHEHHE B3aWMOJEHCTBHS ONHOWMMEHHO U
3apSDKEHHBIX  T€1.  3aKOH Kynona (3aBUCHMOCTh CHIIBI B3aUMOJICHCTBHSI | pa3HOMMEHHO 3apsDKeHHBIX Ten. OObsSCHEHWe MpHHIWNA IEeHCTBUS
Kymnona 3apSOKCHHBIX  TEJN OT BEIWMYHMHBI 3apsSjoB M | DJIEKTPOCKOIIA. Ha6mronenue H o0BsICHEHNE OIIBITOB,

PACCTOSHUS MEKIY TSIIAMHU). WUTIOCTPUPYIOMIMX 3aKOH COXPAaHEHUS JIEKTPUUECKOro 3apsiaa.

DIEeKTpUIECKOe ToJIE. 1 Onekrpudeckoe nojie. Hanpsx&aHoctsb HaOmoneHne ONBITOB 1O MOJCIMPOBAHHMIO  CHUJIOBBIX  JIMHHM
HamnpspxenHocTs AIEKTPUIECKOTo oIS, [IpuHITHI CyTIepro3uIim AIEKTPUICCKOTO TTOJIS.

QJICKTPUYCCKOI'O IOJIsA

QJICKTPUYCCKUX Ka4€CTBCHHOM

YPOBHE).

moer  (Ha
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IIpaktraeckast pabota Ne2:
«ITpoBoHUKY U
JTUDJICKTPUKI

Hocwurenn anekTpudeckux 3apsaoB.
DneMEHTapPHBIN IEKTPUIECKHUHA 3apsiI.
Crpoenune atoma. [IpoBOAHUKY U TUINEKTPUKH.
3aKoH COXpaHEHUs SIEKTPUUECKOTO 3apsiaa

HccnenoBanme ACHCTBUS DJICKTPUIECKOTO TIOJISI HA TPOBOIHUKH U
TIADIICKTPUKH

2.2

DNEeKTPUYECKUH TOK,
YCJIOBHS €T0 CYIIECTBOBAHHS

DNEeKTPUIECKUH TOK. Y CIOBHUS CYIIIECTBOBAHUS
JIEKTPUIECKOT0 TOKA. MICTOYHUKH IOCTOSHHOTO
TOKa. JIefCTBUS 3IMEKTPUUIECKOTO TOKA
(TeTIoBOE, XUMHUYIECKOE, MATHUTHOE).

Habmonenne pa3nuyHBIX BHIIOB EHCTBHUS DJIEKTPUYECKOTO TOKA H
oOHapyXeHHEe dTHX BHIOB ICHCTBUS B IOBCETHEBHOM KU3HU.
HaOmroneHne pa3nuyHbBIX BHIOB JEHCTBUS 3JCKTPUYSCKOTO TOKA H
oOHapyXeHHe dTHX BIJIOB ICHCTBUS B IIOBCETHEBHOM JKH3HM.

DNEeKTPUIECKUI TOK B
MeTajiax, JKUAKOCTAX U
rasax

QHGKTpH‘{eCKI/Iﬁ TOK B XXHIKOCTAX H ra3ax.

HaGuoeHrie BO3HUKHOBEHUSI T'a30BOTO pas3psiia M DICKTPHYECKOTO
TOKa B KHJKOCTH

DnexTpuyeckas merb U eé
COCTaBHBIC YaCTH

DnexTpudeckas melb.

COopKka 1 UCTIBITAaHHE DIIEKTPHYECKON 1IETTH
HIOCTOSIHHOTO TOKA.

Cuna Toka. JlaboparopHast
pabota Ne3 «M3mepenue u
pEryJIupOBaHHE CUIIBI TOKA»

Cuia Toka.

N3mepenne cuibl TOKa aMIEpPMETPOM.

DIIEKTpUYECKOE
HarnpspKEeHHe.
ConpoTHBieHHE TPOBOJHUKA

DIIeKTpUYECKOE HANPsHKEHHE.
ConpoTuBneHue MIPOBO/IHUKA.
COIPOTHBIICHUE BEILIECTBA.

VY nennHOE

N3Mepenne 3JIeKTpUIeCcKOro HalpsKEHUS BOJIbTMETPOM.

[TpoBeneHre U 0OBSICHEHUE OTBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
3IEKTPUYECKOr0 COIPOTUBIIEHUS NPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAIN
MIOIIEPEYHOI0 CEUEHHUs U MaTepHala.

3akoH Oma sl yyacTka
LETH

3aBHCUMOCTh CHJIbI TOKA OT HAMpsDKEHUS. 3aKOH
Owma 1 y9acTKa enu

UccnenoBanne 3aBUCMMOCTH CHIIBI TOKa, MPOTEKAIOIIETO 4Yepes
PE3UCTOP, OT COMPOTUBIICHHSI PE3UCTOPA U HAPSHKEHHS Ha PE3UCTOPE.

[MpakTtrnyeckass pabora Ne3:

ITocnenoBarensHOE U napaui€jibHOC COCANHCHHUE

[IpoBepka mpaBwiia CJHOXKEHUS HANPsHDKEHUN OpH MOCIEA0BATEIbLHOM

«IlocnenoBarensHoe u MIPOBOJHUKOB COCIMHEHHH JIBYX pe3ucTopoB. [IpoBepka mpaBuia Al CHIIBI TOKA MU
napaiebHOe COCTUHEHUE napajiebHOM  COSIMHCHWH  PE3UCTOPOB.  AHaNM3  CHUTyalui
MPOBOJHUKOBY MOCJIEIOBATEIFHOIO M MapaJIENbHOTO COCTUHEHUS! MPOBOJHUKOB B
JOMAIITHUX 3JIEKTPHUYECKHUX CeTsX. PemeHue 3amad ¢ MCIOIb30BaHUEM
3akoHa OMa u Qopmyn pacdéra 3MEKTPUYECKOr0 CONPOTHUBICHUS MpPU
MOCJIeIOBATEIFHOM M NapaJIeIbHOM COSMHEHUH TPOBOJHHUKOB.
Pabora " MOIITHOCTh PaboTa 1 MOITHOCTH AMEKTPUIECKOTO TOKA. Onpenenenne pabOTHl AIIEKTPUYECKOTO TOKA, TPOTEKAIOIIEro uepes3

SJICKTPUYCCKOI'O TOKa

pesuctop. OnpeaeneHue MOIHOCTH SJIEKTPUUECKOT0 TOKa,
BBIIIENIIEMON Ha pe3ucTtope. MccnenoBaHue 3aBUCUMOCTH CHIIBI TOKa
yepe3 JIAMIIOYKy OT Hanpspkerwss Ha Hel. Omnpenmenenue KITJ]
HarpeBatens. VccienoBanne mpeoOpa3oBaHUS DHEPIUU MPH MOIbEME
rpy3a JIEKTPOJABUTATEIEM.

3akon Jxoynsa—Jlenma

3akon Jxoyns—JleHma. DieKTpUYecKUe MENH U
MOTPEOUTENH 3JIEKTPHUECKON DHEPTUU B OBITY.
Kopotkoe 3ambikanne

OOpsicHeHue ycTpoilctBa W IpHHIMNA  JEHCTBUS  JOMAIHUX
3JIEKTPOHATrPEBATEBHBIX IPHOOPOB.
OOBsicCHEHHE NPUYUH KOPOTKOTO 3aMBIKAHWS W NpPUHIMIA JACHCTBHSA

IIJIABKUX IIPENOXPAHUATENEH.
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2.3 | IlocTostHHBIE MAarHUTHL, WX 1 ITocTrosiHHBIE MarHuTHL. B3anmonencTeue HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHS MOCTOSIHHBIX MArHUTOB.
B3aHMOJICHCTBUE MTOCTOSTHHBIX MarHUTOB. MarHUTHOE TOJIE. W3ydeHne MAarHUTHOTO TONS MOCTOSHHBIX MAarHWTOB MpPH  HUX
MarnutHoe mone 3eMiId M ero 3HadeHue Ui | O0BbeIUHEHUH U pa3leiICHHH.
KU3HU Ha 3eMIe. HccnenoBanyue MarHuTHOTO B3aUMOJIEHCTBUS MOCTOSHHBIX MarHUTOB.
W3ydyeHne MAarHUTHOTO TIONS TMOCTOSHHBIX ~MAarHUTOB MpH  HUX
o0beIUHEHUN M pasneneHud. [IpoBeeHre OIMBITOB MO BH3yalU3alMU
MOJIE TMOCTOSHHBIX MAarHUTOB. l3yueHue sBIE€HHUS HaMarHUYUBaHMS
BeniecTsa. MccnenoBaHue NEMCTBHS JIEKTPUIECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.
OneiTr Opcrena. MaruutHoe 1 OnbIT Opcrena. MarnutHOE noisie | IIpoBeneHue onbITOB, JEMOHCTPUPYHOLIUX
0JI€ BJIEKTPUYECKOTO TOKA JJIEKTPUYECKOTO TOKa. [IpumeHeHue | 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUSA KaTYUIKM C TOKOM M MarHUTa OT
JJIEKTPOMAarHUTOB B TeXHUKE.  JleHCTBHE | CHUIIBI M HAIpaBJICHUS TOKA B KaTYIIKE.
MarHMTHOTO T0JI Ha MPOBOJHUK C TOKOM AHanu3 cuTyalui NpPaKkTHYEeCKOro NMPUMEHEHHUS 3JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUUECKUX YCTPOWCTBAX, TPOMBIIIJICHHOCTH, MEITUIIMHE).
OneKTpoABUraTeb 1 Hcnons3oBanue UIEKTPOJBUTATEIEH B | M3ydeHne aeiicTBHS MarHUTHOTO MOJISL HA POBOJAHUK C TOKOM.
2.4 | HOCTOSIHHOIO TOKA. TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE WN3yuenne  pelictBust  snektpoisuratens.  M3mepenune — KIIJ]
OneKTpoMarHuTHas OnbiTel @apaes. SBreHue 3MeKTPOMarHUTHON 3JIEKTPOJBUTATENIBHON YCTAHOBKH.
AHAYKLINS unaykuuu. [Ipasuio Jlenna. Pacno3naBanue v aHanu3 pa3iMuHbIX TPUMEHEHUH 3JIEKTPOIBUTATEIEH
(TpaHCcoOpT, OBITOBEIE YCTPOWMCTBA U JIp.)
KonTponbnas pabora Ne2 o 1 Tect mo TeMe «INEKTPUUECKUE U MArHUTHBIC
TeMe «DJIEKTPUUIECKUE U SIBIICHUS
MarHUTHBIE SIBICHUSD)
2.4 | Cnoco0Obl mony4yeHus 1 ONEeKTporeHeparTop. Crioco0nl nosyueHus | ONbITBI MO HCCIEJOBAHHIO SIBICHUS JJIEKTPOMArHUTHOW WHAYKLUU:
3IEKTPUIECKOMN SHEPTUU JNEKTPUYECKON B3HEpPruu. OIJIEKTPOCTAaHIMKM Ha | MCCIe0BaHHE M3MEHEHHWN 3HAUYEHHS W HalpaBiIeHHS WHAYKIHOHHOTO
BO300HOBIISIEMbIX HCTOYHHKAX YHEPTUU TOKa
Wroro mo paznemy 18
OO0miee  KOJIMYECTBO YacoB  IIO 34
nporpamme
9 KJIACC
Ne Haumenosanue paznenos u | Kon-Bo IIporpammHoOe coneprxkaHue OCHOBHBIE BUBI ACATEIBHOCTH 00YUAIOIINXCS
n/n TeM y4eOHOTo ImpeaMera 4acoB
Pasznen 1. Mexanudeckue siBJICHUS
1.1 | MexaHH4YECKOE NBIKCHHE. 1 Mexanudeckoe IBIKeHHE. MaTepruainbHas Touka. | AHaIM3 W OOCYXKIEHHE pa3IMdHBIX TPHUMEPOB MEXaHHUYECKOTO
MartepuranbHas TOUKa. Cucrema otcuéra. OTHOCHTENBHOCTD JIBUKECHMUSL.
Cucrema orcuéra MEXaHWYECKOTO JBM)KECHUS. OO0cy>xaeHne rpaHull IPUMEHUMOCTH MOJIENN «MaTepHaIbHAS TOUKa.
Onucanne MEXaHWYEeCKOTO JBW)KEHHS pa3lWYHBIMH  Ccrioco0amMu

(ypaBHeHme, Tabnmua, rpauk). AHaJIM3 >KU3HEHHBIX CHUTyaluHd, B
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KOTOPBIX HIPOABIACTCA OTHOCUTCIbHOCTh MEXAHUYCCKOI'0 ABUKCHUSA.

IIpsimonuHeitHOE NBUXKEHUE.
CxkopocTb. YcKkopeHue

PaBHOMEpHOE NPSMOJIUHENHOE JBUKEHUE.
HepaBuomepHoe nmpsiMouHEHHOE TBUKEHUE.
CpenHsAg U MTHOBEHHAsl CKOPOCTb TeNa MpU
HEPaBHOMEPHOM JIBIKEHHHU. Y CKOPEHHE.
PaBHOYyCKOpEeHHOE MPSMOJIMHEHHOE IBIKEHUE.

HaOnroneHne MeXaHHYECKOrO IBMDKEHHS Tela OTHOCHTEIBHO Pa3HBIX
Ten orcuéra. CpaBHEHHE MyTEH U TPACKTOPUH IBMKEHHSI OAHOTO U TOTO
’K€ TeJla OTHOCUTENIBHO pa3HbIX Ten oTcuéra. AHanu3 Tekcta 'amunes
00 OTHOCHUTENBHOCTH [BM)KEHHS, BBIIOJIHEHHE 3aJaHUN IO TEKCTY
(cMBICIOBOE UTCHHE).

Onpe/ienieHue CpeiHe CKOPOCTH CKOJIBKEHUSI OpycKa WM JBMIKCHUS
[Iapuka MO HAKIOHHOW TUIOCKOCTH. AHaiW3 W OOCYXKICHHE CIOCO0OB
npuOIKEHHOTO ONPEeIEHUsI MTHOBEHHON CKOPOCTH.

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JABIKEHHS (IIapuKa B
JKUJIKOCTH, MOJIENIN 3JIEKTPHUYECKOT0 aBTOMOOWIIA U T.11.).

Onpezesnenue myTH, IPOMICHHOTO 3a AaHHBII IPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 1o rpaduKy 3aBUCUMOCTH IIyTH PAaBHOMEPHOTO
JABWKCHUA OT BPCEMCHHU. O6CY)KIL€HI/IC BO3MOJXHBIX IPHUHIUMIIOB
JeHcTBUS TPHOOPOB, U3MEPSIIOIIUX CKOPOCTh (CIIMOMETPOB).
Bbluucnenne  myTM M CKOPOCTH  HPHU  PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JBHXeHHU Tena. OrpeneneHrue MpoiIeHHOro MyTH U
YCKOPEHHUSI [BW)KEHHUSI Tesla 1O TrpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO ABMKECHUS TeJa OT BPEMEHH.
[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPCHHOM JIBW)KCHUH 0Oe3
Ha4yaJIbHOW CKOPOCTH IIyTHU OTHOCATCS KaK Psii HEUYETHBIX YHUCE, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHAKOBBL.

CBoOonHOE MafeHue.
PaBHOMEpHOE IBMXKEHME 110
OKPY>KHOCTH

CsoOogHoe nagenue. OneiTel [anmnes.
PaBHOMEpHOE BIDKEHUE IO OKPY>KHOCTH.
[lepuon u wacrora oOpamenus. JlnaeliHas u
yrioBas ckopocTu. LleHTpocTpeMuTensHoe
YCKOpEHHUE

OrnpeaeneHyue yCKOPEHUs Tena Npyu PaBHOYCKOPEHHOM JBUKEHUU

M0 HAKJIOHHOW TUIOCKOCTH. VI3MepeHue nmeproia ¥ 4acTOThl 00paIieHusI
TeJa Mo OKpYy>KHOCTH. OnpeeneHrue CKOPOCTH PABHOMEPHOTO
JIBIDKECHUA Tela MO OKpyXHOcTU. PelieHue 3agady Ha ompeeseHHe
KHHEMATHYECKUX XapaKTEPUCTUK MEXaHUYECKOI'0 JIBYDKEHUS
pa3auuHBIX BUIOB. Pacmo3HaBaHue W NPHOMIKEHHOE OMMCAHUE
Pa3IMYHBIX BUAOB MEXaHUMIECKOTO IBMYKCHUS B MPUPOJIC U TEXHUKE (Ha
nmpuMepax CBOOOJHO MAJArOIIUX TEN, ABMKECHHUS KUBOTHBIX, HEOSCHBIX
TEeJI, TPAHCIIOPTHBIX CPEJICTB U Jp.)

1.2

BsaumoaeiicTsue Teil.
3akons! HeroToHa.
CyTmieprno3uItus Cu

[lepBbrit  3akoH HerlootoHa. Bropoit  3akoH
Herorona. Tperuii 3akon HeroToHa.
[IpuHuMn cynepno3uuuu Cuil.

HaOmnromenre W 0OCYXJCHHE OMNBITOB C JBIXKCHHEM Tella MpH
YMCHBIIICHUH BIUSHUS IPYTUX Tell, MPEHATCTBYIONINX IBHKCHHUIO.

Amnanus tekcra ["anusest ¢ onmucaHueM MBICTIEHHOTO SKCIIEPUMEHTA,

000CHOBBIBAIOIIET0 3aKOH MHEPILIMHU; BBIIOJIHEHUE 3aJaHUN 10 TEKCTY
(cmpIciioBOe uTeHue). OOCY)/IeHINE BOZMOKHOCTH BBIITOJIHEHUS 3aKOHA
WHEPITUH B PA3IUIHBIX CUCTeMaxX oTcuéra. Habmronenne u o0CyxIeHne
MEXaHUYECKUX  SIBJICHUH, MPOMCXOIAIIMX B CHUCTEME OTCuéra
«Tenexxka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBI)KEHUU
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OTHOCHUTEITHHO KaOmHeTa (u3nku. JleWcTBHsI C BEKTOpaMH  CHIT:
BBITIOJTHEHUE 3aIaHUH 110 CJIO’KCHHIO W BEIYUTAHUIO BEKTOPOB.
HaGOmonenue w/wiM  NpoBENEHHE  OMBITOB, JIEMOHCTPUPYIOIIUX
3aBUCUMOCTh YCKOPEHHUS Tella OT MPUJIOKEHHON K HEMY CHJIBI U MAcCChI
Tera. AHamm3 W OOBACHEHHE SIBICHHH C WCIIOJB30BAHUEM BTOPOTO
3akoHa HeroTroHa. Pelienue 3a1a4 ¢ UCNoJIb30BaHUEM BTOPOTO

3axkoHa HproTOHA M MpaBuiIa CIOKEHUS CHIL

Cuna ynpyrocta. 3aKoH
I'yka

Cuna ynpyroctu. 3akoH ['yka.

AHanm3 cuTyanui, B KOTOPHIX HAOMIOMAl0TCs yrnpyrue aedopMarim, U
UX 00BSCHEHHE C UCTIOIH30BaHNEM 3aK0oHa [ 'yKa.
Pemenue 3amau ¢ ucnonb3oBanneM 3akoHa ['yka.

JlaboparopHas pabota Nel:
«OrmpeneneHne KeCTKOCTH
TPY>KUHBI

JlaGoparopnass pabGora Nel:
KECTKOCTHU TPYKUHBD»

«Ormpenenenue

Onpenenenne xECTKOCTU MPY>KUHBI

Cuna TpeHus

Cuna TpeHUs: CWIa TPEHHUS CKOJIBXKEHHUS, CHUJia
TpCHI/IH IIOKO4, )Z[I)YFI/IC BHU/bI TpeHI/Iﬂ.
Tect

HccnenoBanrue 3aBUCHUMOCTH CHJIBI TPEHHMS CKOJIBXKEHHMS OT CHIIBI
HOpMaJbHOTO faBieHus. OOCyXIeHHE Pe3yNIbTaTOB HCCIICAOBAHHS.
Onpenenenue ko3hHUUNEHTAa TPEHUS CKOJIbXEHUs. V3MepeHue Cuiibl
TpeHus oKosi. Pemienne 3a1a4u ¢ UCNoibp30BaHUEM (DOPMYIIBI ISl CHITBI
TPEHUS CKOJbKEHHUS.

Cuita TSOKECTH U 3aKOH
BCEMHUPHOT'O TSATOTCHUSI.
YckopeHnue cBOOOTHOTO
IaICHUS

CI/IHa TAKECTU U 3aKOH BCCMUPHOT'O TATOTCHUS.
Yckopenue CBOOOMHOrO TmaneHus. JIBHkeHUE
wianet Bokpyr Comnma. IlepBas KocMuueckas
ckopocTh. HeBecOMOCTD M meperpysKH.

AHanu3 IBWKEHUS TeJl TOJNBKO ION JEHCTBUEM CHIbI TSDKECTH —
cB0oOOHOTO MajicHusI. OObSICHEHUE HE3aBUCUMOCTH YCKOPCHHS
CcBOOOMHOro mageHus or Maccel Tena. OneHKa BEIUYMHBI CUIIB
TATOTEHHUS, ISUCTBYOLIEH MEXK/Ty IBYMS TEJIaMHU (IS Pa3HbIX Macc).
AHanu3 IBWKEHUA HEOSCHBIX TEJI 110 ACHCTBUEM CUJIBL TATOTCHUS

(C MCIOTb30BaHUEM JIOTIOJHUTEIBHBIX HCTOYHUKOB HH)OPMAITHH).
Penienue 3a1ad ¢ HMCMONB30BAaHUEM 3aKOHA BCEMHPHOTO TATOTCHUS H
(hopMyIIbI T pacyéra CHIIBI TSHKECTH. AHAIN3 OPUTHHAIBHOTO TEKCTA,
ONHKCHIBAIOIIETO  MPOSBIECHHS  3aKOHa  BCEMHPHOTO  TSATOTCHHS,
BBITIOJIHEHHE 3aJaHU# 110 TEKCTY (CMBICIIOBOE YTCHHE).

PaBHOBecue maTepuanbHOM
TOYKH. AOCOIIOTHO TBEPIOE
TEIO0

PaBHOBecue MatepuanbHON TOYKH. AOCOIIOTHO
TBEpHOEe Teno. PaBHOBecme TBEpPAOro TEnma C
3aKpEIUIEHHOMN OChIO BpallleHus. MOMEHT CUJIBL.
Hentp TspKECTH

Ha6J'I}0,Z[eHI/I€ nu O6CY>KI[6HI/IG OIIBITOB IO M3MCHCHUIO BCCa TCJia IIPU
YCKOPCHHOM JBHW)KCHHUHU. Amnanus yCHOBI/Iﬁ BO3HUKHOBCHUA
HEBCCOMOCTH U ICPCTPY3KU. Pemenue 3aa4 Ha ONpCACIICHUC BECa TCJia
B PA3JIMYHBIX YCJIOBUAX. Ananuz CHII, ,Z[eﬁCTByIOH.IHX Ha TCJIO,
TTOKOAIIICCCA Ha OITOPE. OnpeneHeHMe HCHTPA TAXKECTU PA3JIMYHBIX TCJI

1.3

Nvnoynsc  Tena.  Mmmynsc
CWIbl. 3aKOH COXpaHEHUs
UMITyJIbCa

Nmnynec Tena. M3mMeHenue ummnynbca. MMiyibe
CHIBL. 3aKOH COXpaHEHUs UMITyNbca. PeakTuBHOE
JBI>KEHUE.

HaGmronenne u oOCyXIeHUE OIBITOB, AEMOHCTPUPYIOIIUX Tepeaady
WMITYJIbCa TIPU B3aUMOJCHCTBHUHU TeJl, 3aKOH COXPAHEHHS MMITYJIbCa MPH
a0COJIIOTHO YIPYTOM M HEYIIPYrOM B3aUMOZICHCTBUH Tell.

AHann3 cuTyanuil B OKpYXarollel >KM3HHM C WCIOJIH30BAHWEM 3aKOHA
COXpaHEeHHsI UMIylnbca. Pacrmo3HaBaHue SIBICHHS  PEaKTHBHOTO
JBI)KEHUsSI B IPUPOJIE M TEXHHKE.
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[IpumeHeHne 3aKkoHa COXpaHEHHS MMITYJIbCa TSI pacdéra pe3yiIbTaToB
B3aMMOJICWCTBHUS Tel (Ha MpUMepax HeyImpyroro B3auMOIeHCTBHS,
YIPYTOro HEHTPAIBHOTO B3aUMOJICUCTBUS ABYX OJIMHAKOBBIX TEN, OJHO
13 KOTOPBIX HEIOJIBUXKHO).

Pemmenne 3a7a4 ¢ BCIIOIb30BaHUEM 3aKOHA COXPAHEHUS MIMITYJIbCA.

IIpaktrueckas pabora Nel: 1 Mexanndeckas paboTa u MomtHOCTh. Pabora cur | Ompenenenrie pabOTHI CHIIBI  YIIPYTOCTH TPH TMOABEME Tpy3a C

«Mexanunueckass paboTa TAKECTH, YIIPYTOCTH, TPEHHUS. WCTIOJIb30BaHUEM HETIOJBMKHOTO U MOJIBMYKHOTO OJIOKOB.

MOITHOCTbH) H3mepeHne MOLTHOCTH.

Css13b 2HEpTrUU 1 pabOTHL. 1 Ceszp oaHeprun u pabotel. lloTeHmmanpHas | M3MepeHne TOTEHIMANFHOW DJHEPTUU  yIOpPyro aedOopMHUPOBAHHOMN

[loTenunanbHas sHEPTHsL. SHEeprusl Temna, IOAHATOTO HaJ IOBEPXHOCTHIO | MPY>KUHBI.

Kunernueckas aneprusi. 3emnu. [loTeHumanbHas  3Heprus  cxkaroll | M3smepeHue KHHETUYECKOW SHEPTUH Tela MO JJINHE TOPMO3HOTO MyTH.

npyxuHbl. Kunerndeckas sHeprus. Teopema o | DOKCIIEpUMEHTAIBHOE CpPAaBHEHHE M3MEHEHHMS IOTCHUUAIBHOW H
KHHETHYECKOI SHEpIuu. KHHETHYECKOI SHEepruil Tena Npyu IBMKEHUH N0 HAKJIOHHON IJIOCKOCTH

Kontponbhas pabora Nel o 1 Tect 1o Teme: «MeXxaHUUECKUE SBICHUS AHanu3  JKM3HEHHBIX  CHUTyallud, B  KOTOPBIX  TPOSIBISETCS

teme: «MexaHn4eckue OTHOCHUTEJIFHOCTh MEXaHHWYECKOTo JABIKeHHUs. Pemenwe 3amad Ha

SIBIICHUS» ompelesieHHe  KUHEMAaTHYECKHX  XapaKTEPUCTHK  MEXaHHYECKOI'o
JIBKEHMUSI pa3iNuHBIX BHUAOB. IllprMeHeHHe 3akoHa COXpaHEHUS
MEXaHUYECKON PHEPTUM JI pacyéra MOTCHLUAIbHON U KUHETUYECKON
SHEprui Tena.

3aKO0H COXpaHEHHS YHEPTUH 1 3aKOoH COXpaHEHHs MEXaHUIECKOIl SHepruu OKCIIepUMEHTaNbHasl MPOBEPKa 3aKOHA COXPAHEHHS MEXaHHYECKOH

B MEXaHUKe SHEPruu Mpu cBoOOJHOM majfeHuH. [IpruMeHeHne 3aKkoHa COXpaHEeHHs
MEXaHUYECKON PHEPTUU AJid pacu€ra MOTEHLUHAIbHOM U KHHETHYECKON
SHepruil Tena. Pemenne 3a1a4 ¢ UCIOIb30BAHUEM 3aKOHA COXPAaHEHHUS
MEXaHNYECKOU SHEPTUH

Hroro no pazgeny 14

Paznea 2. Mexanuueckue KoJie0aHus M BOJIHDI

2.1

KonebarensHoe qBMXKECHHE 1 1 KonebartensHoe qBMKEHUE. HaGmonenune konebaHuil mox NeiCTBHEM CHII TSDKECTH U YIIPYTOCTH H
€r0 XapaKTePUCTHUKH. OCHOBHBIE XapaKTePUCTUKU KOJIeOaHUii: TepHo, | OOHApYKEHHE MOJTOOHBIX KOJIeOaHHd B OKPYKAIOIIEM MHUPE.
Pe3onanc 4yacTora, aMmIUIMTyJa. 3aTyxaromme Koyebanus. | Habmromenne u oObscHeHWe siBIeHUS pe3oHaHca. lccnemoBaHue
BriHyxeHHbIe Konebanus. Pe3onaHc 3aBUCHUMOCTH TEpHOja KOJEeOaHWU MOMABEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH. [IpoBepka HE3aBUCHUMOCTH IepHoja KojeOaHuil Tpys3a,
TIOJIBEIIIEHHOTO K JIGHTE, OT MacChl TPpy3a.
JlaGoparopHas padoTta Ne2: 1 JlabopartopHas pabota «Omnpezaenenne 9acTotel u | HabmomeHne u 00CyXIeHUE OTBITOB, JEMOHCTPUPYIONTUX 3aBUCHUMOCTh

«OrmpeieneHue 4acToThl U
neproia KoeOaHmi
NPY>KUHHOTO MasITHAKA)

nepuoaa KoJIeOaHuit MPYXXUHHOI'O MasgTHUKA»

nepuoja KoieOaHUM NPYKMHHOTO MasTHHKAa OT MacChl TIpy3a H
JKECTKOCTHU NPY>KHUHBI.
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Maremaruueckuit u 1 MaremaTrueckuil U MPYKUHHBIM MasTHUKH. AHamu3 Kkojie0aHWi Tpy3a Ha HUTH W Ha mnpyxwHe. OmpeneneHne
MPY>KHHHBIA MasSTHAKA [IpeBparmienne saEpTUN TIPU KOJIEOATETHHOM YaCTOTHI KOJIEOaHM MAaTEMATUIECKOTO U MIPY>KUHHOTO MasTHIUKOB.
JIBIYKEHUU. [IpuMmeHeHne MaTeMaTHUECKOTO U MPY>KMHHOTO MasTHUKOB B KauecTBE
MoJieNel Uil ONUCcaHusl KoneOaHni B OKPY KaloIIeM MUpE.
Pemenne 3amad, CBSI3aHHBIX C BBIYMCICHHEM HIIM OIICHKOW YacTOTHI
(nepuopa) konebanuii. ismMepeHune yCcKOpeHust CBOOOIHOTO MMaICHYSI
2.2 | MexaHu4ecKue BOJIHBI. 1 Mexanunueckue BonmHbI. CBolicTBa MexaHndeckux | OOHapyKeHHe U aHAIIN3 BOJHOBBIX SIBJICHUH B OKPY’KaIOIIeM MHPE.
CBoiicTBa MEXaHMUECKUX BouH. [IpomonpHbIe 11 oniepeunsie BonmHbL. nnHa | HabmromeHne pacrpocTpaHeHus MPOIOIBHBIX W MOTIEPEYHBIX BOJH (Ha
BOJTH BOJIHBI B CKOPOCTbH €€ paclpoCTpaHeHusI. MoJzieH) U OOHapyXKEHHE aHAIOTUYHBIX BHJIOB BOJH B MPHpPOJE (3BYK,
MexaHnuueckue BOJIHBI B TBEPAOM  TeJ€, | BOJHBI HAa BOJE).
CEHCMUYECKHE BOJIHBI.
3Byk. PacnpocTtpanenue u 1 3Byk. ['pomkocTh 3Byka ¥ BBICOTAa TOHA. | BeluuclieHHe AIMHBI BOJHBI U CKOPOCTH PACHPOCTPAHEHHS 3BYKOBBIX
OTpakeHHE 3ByKa Otpaxenne 3Byka. MHDpa3ByK U yIbTpa3ByK BOJIH. DKCIIEPUMEHTAIBHOE OTpeIelIeHHe TPAHUI] YaCTOTHI CIBIITUMBIX
3BYKOBBIX KoJieOaHuid. HalOmojeHne 3aBHCUMOCTH BBICOTBI 3ByKa OT
4acToTel (B TOM 4YHCIE, C UCHOJh30BAHHEM  MY3BIKaTbHBIX
WHCTpyMeHTOB). Habmonenrne u oObsCHEHHE SBICHHUS aKyCTHIECKOTO
pe3oHaHca.  AHalIM3  OPUTHHAJIBHOTO  TEKCTa,  MOCBALIEHHOTO
WCIIOJIb30BaHUIO 3ByKa (WIM YJIbTPa3ByKa) B TEXHHUKE (IXOJIOKaLus,
YIbTpa3ByK B MEIWIIMHE W Jp.); BBHIOJHEHHWE 33aJaHUA IO TEKCTY
(CMBICIIOBOE YTEHHE)
Hroro no pazaeny 5

Pa3znen 3. D1eKTPOMATHUTHOE MOJIE U 3JIEKT

DOMAIrHUTHBIC BOJIHBI

3.1

ONeKTpOMarHuTHOE MOJE U 1 OneKTpOMarHuTHOE TOoJe. IloctpoeHne  paccyxaeHuil, O00OCHOBBIBAIOLINX  B3aMMOCBSI3b
JIEKTPOMArHUTHBIE BOJHBI ONEeKTPOMarHuTHBIE BOJHBI. JIEKTPUUECKOTO ¥ MATHUTHOTO TTOJIEH.
CsaoiicTBa 1 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. OKCTIepUMEHTAIbHOE M3YYEHHE CBOWCTB 3JEKTPOMArHUTHBIX BOJIH (B
3JIEKTPOMAarHUTHBIX BOJIH. [IIxana 31eKTpOMarHUTHBIX BOJH. TOM 4YHClI€ C TOMOIIBI0 MOOMIBHOrO  TenedoHa). AHamU3
OneKkTpoMarHuTHas Ipupoa Hcnonp3oBaHue 31€KTPOMArHUTHBIX BOJIH AJIS PEHTI€HOBCKMX CHUMKOB Y€JIOBEYECKOT'0 OpraHu3Ma. AHalIHU3 TEKCTOB,
CBETa. COTOBOM CBSA3H. ONMCBHIBAIOIIMX  MPOSBICHHUA DIEKTPOMAarHUTHOTO  M3JIy4ECHHS B
OnexTpoMarHuTHas pupojia cBeta. CKopocTh NPUpPOJIE: KHUBBIC OPTaHU3MBI, M3ITydeHHs HEOECHBIX Tell (CMBICIOBOE
cBeTa. BonHOBEIE CBOIICTBA CBETA yreHue). Pacmo3HaBaHWe W aHaIM3  Pa3IMYHBIX  [PUMEHEHUI
JIEKTPOMArHUTHBIX BOJH B TEXHHKE. [I3ydeHHE BOJIHOBBIX CBOMCTB
cBera. Pemenue 3amad Cc HCMoib30BaHHEM (OPMYN Ui CKOPOCTH
9JIEKTPOMArHUTHBIX BOJIH, JUTMHBI BOJTHBI M YaCTOTHI CBETA
Kontponbnas padora Ne2 mo 1 Tect mo Temam: «Mexanudyeckue KoneOaHust u | PemeHne 3amad, CBSI3aHHBIX C BBIYMCICHHWEM HIJIM OLICHKOM YacTOTHI

Teme: «MexaHHYeCKue 1
OJICKTPOMArduTHBIC BOJTHBD)

BOJIHBI» n <<3J’IeKTp0MaFHI/ITHOC
OJICKTPOMArdHUTHBIC BOJIHBD)

I0JI€ u

(mepuojna) konebanmii. AHATU3 OPUTHHAIBHOTO TEKCTA, MOCBIIIEHHOTO
WCITOJIP30BAaHUIO 3BYKa (WM YJIBTPa3ByKa) B TEXHHUKE (IXOJOKAIIUSA,
YiIbTpa3sByK B MCIUIUHE H ZIp), BBIIIOJTHEHHEC SaﬂaHHﬁ 0 TCEKCTY
(cMBICIIOBOE uTeHHUE). AHAIN3 TEKCTOB, OMMCHIBAIOIIUX MPOSBICHUS
OJICKTPOMAroMTHOTO HM3JIYYCHUA B TIPHUPOJAC: KUBBIC OpPraHuU3MBbI,
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M3ITy9eHHUST HeOSCHBIX TEN (CMBICIIOBOE UTEHHUE).

Htoro no pazgeny

Pasnen 4. CBeToBbI€ SIBJCHHS

4.1 | VcrouHuKH CBETA. JlyueBasd mozenb cBeTa. MICTOUHUKHU CBETA. HaGiroieHre OmbITOB, IEMOHCTPUPYIOIIUX SBJICHUE MPAMOJIUHEHHOTO
IIpssMmonuneiiHOE IIpsiMonMHEWHOE PACIIPOCTPAHEHUE CBETA. pacrnpocTpaHeHHs cBeTa (BO3HMKHOBEHHWE TEHHM M TOJYTEHH), U HX
pacrpocTpaHeHUE CBETA 3armenns Conana u JIyHBIL. VWHTEPHPETaLUs ¢ UCIIOJIb30BAHUEM MOHATHS CBETOBOTIO JIyyYa.

OOBSICHEHUE ¥ MOJICTTMPOBAHKUE COJTHEUYHOTO U JTYHHOTO 3aTMEHUIA.
3aKOHBI PaCIIPOCTPAHECHHUS Otpaxxenne cBera. Ilmockoe 3epkano. 3akoH | MccnegoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOTO JIyda OT yrIJia
cBeTa oTpaxkeHus: cmeTa. l[Ipemomnenwme cBera. 3akoH | majeHws. V3ydeHue CBOWCTB H300pa)KEHUS B ITIOCKOM 3€pKae.

mpenomiieHust  cBeta. [lomHoe — BHyTpeHHee | HaOmromeHne M OOBSICHEHHE OMBITOB MO IOyYEHHIO M300pakeHWH B
OTpakeHHWE CBeTa. VCnosip30BaHME IIOJIHOTO | BOTHYTOM M BBINYKIIOM 3epkajiax. HaOmoneHue u oObSICHEHUE OIBITOB
BHYTPEHHETO  OTpPaXXEHMS B  ONTHYECKHX | IO IMPEIOMIICHHUIO CBETa HAa TPAHMIIC PA3TUYHBIX CPEJl, B TOM YHCIIC
CBETOBOJAX ONBITOB C IIOJHBIM BHYTPEHHUM OTpaxkeHueM. lccrnenoBaHue
3aBUCUMOCTH YTJIa MPEIOMIICHUS OT YIJIa MaJeHUs CBETOBOTO Jyda Ha

TpaHUlE «BO3QyX—CTEKJIO». Pacrno3HaBaHUE SBIECHUA OTpPaXEHUS U

MPEeNOMIICHUS] CBETa B MOBCETHEBHOW XU3HU. AHAIN3 W OOBSICHEHUE

SIBJICHHUSI ONTHYECKOro MHUpaka. PemieHue 3anad ¢ HUCHOJIb30BaHHUEM

3aKOHOB OTPKCHHUS U MPEIIOMIICHISI CBETA

4.2 | Ilpaktuyeckas pabota Ne2: JIunza. Xop jiy4yeit B IuH3E. [Momyuenue n300pakeHU C MOMOIIBIO COOMPAIOIICH M PacCeUBarOICH
«JInH3BDY muH3. OmnpexnencHue (OKYCHOTO pPACCTOSIHHS W ONTHYECKOW CHIIBI

coOMparoIeH JINH3bI.

Onrtuyeckue MpuOOPHL. OnTtuyeckas cucremMa (doToanmnapara, | AHaIU3 YCTPOWCTBA W MPHUHIMIA JICHCTBUS HEKOTOPBIX ONTHUCCKUX
MHKPOCKOIIA U TEJIECKOIa. MprOOPOB: (oToaMnmapara, MUKPOCKOTIIA, TEIECKOTIA.
[IpakTudeckas paborta Ne3: I'ma3 xak onTuueckas cucrema. biuzopykocts u | M3yuyeHue mMonenu riasa Kak ONTHYECKOW CHUCTEMBbl. AHANU3 SIBICHUN
«'maz  kak  omTHuYecKas JATHbHO30PKOCTh OJIN30PYKOCTHU U NalbHO30PKOCTH, MIPUHIIMIIA ICHCTBHS OYKOB
CHCTEMAaY)
4.3 | Pa3znoxenne Oenoro cBeTa B Paznmoxxenne Oemoro cBera B crektp. Omwitel | Habnronenne pasnoxkenus Oenoro cBera B crnekTp. HaOmonmenuwe u

CIEKTP

Hetorona. CroxxeHue CHEKTpajbHBIX ILIBETOB.
Hucnepcus ceeta

00BSICHEHHE OTBITOB IO IMTOJIYICHUIO OEIIOT0 CBETa IPU CIIOXEHUHU CBETA
pasHbIX IBETOB. [IpoBeneHue U OOBSICHEHHE OINBITOB IO BOCIPHUATHIO
1[BETa MPEAMETOB MPU HMX HAOJIOJACHUH 4Yepe3 IBETOBbIC (UIBTPHI
(IIBETHBIE OYKH)

HWroro no pazgeny

Pa3nea 5. KBaHTOBLIE SIBJICHUS

51

Hcnyckanve W morjolieHue
CBETa aTOMOM

OmeiTel  Pesepdopna w 1miaHeTapHas MOAEITH
atoma. Mogenb atoma bopa.

Hcnyckanne W TOIVIOIIEHHE CBETAa aTOMOM.
KBanTel. JInHeiuaTeie CIEKTPhI

OOcyxmenue 1eian ombIToB Pesepdopma 1o mccleoBaHWIO aTOMOB,
BBIBIDKEHHE THUIOTE3 O BO3MOXHBIX pE3yJlbTaTaX ONBITOB B
3aBHCUMOCTHU oT MPEIOIaracMoro CTPOCHUS aTOMOB,
(hopMyJIUpPOBAaHUE BHIBOJIOB M3 PE3YJIHTATOB OIBITOB.

OO0cyxIeHre TPOTUBOPEUNH TUIAHETAPHOW MOJIENIM aTOMAa U OCHOBaHUH
JUTsi THIOTE3bI bopa 0 cTalmoHapHBIX OpOUTAX JIEKTPOHOB.
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Habmonenne CIUIOMIHBIX W JTUHEHYATHIX  CIIEKTPOB  W3ITyUYEHUS
pa3nuyaHbIX BemecTB. OObsICHEHNE IMHEHYATHIX CIIEKTPOB M3ITydeHUs

5.2 | PamuoaktuBHOCTE.  Aub(a, 1 PamuoaktuBHOCTE. Anbda, Oera- u rTamMMma- | MccinenoBaHue TPEKOB 0-4aCTHIL 110 TOTOBBIM (poTorpadusmM.
OeTa- ¥ raMMa-u3IyYCHHUsI M3ITyYCHUS. OOHapyxeHHE U U3MEpeHHe pPaJHalMOHHOTO (OHA C TIOMOUIBIO
JIO3UMETpa, OIICHKa €ro HMHTEHCHUBHOCTH. AHaiIN3 OWOIOTHYECKHX
W3MEHEHWH, MPOUCXOAAIUX TOJ  JCHCTBHEM  PaAHOAKTUBHBIX
v3nydeHuid. Micronp3oBaHue paguoakTUBHBIX U3TyYCHUN B METUIIMHE
CtpoeHue aTOMHOro sapa 1 Crtpoenne atomuoro siapa. Hykmonnas mopens | OOCyxaeHHE BO3MOXKHBIX THIIOTE3 O MOJIENISIX CTPOCHUS sIIpa.
aTOMHOTO s1pa. M30TombLI. OmnpeneneHne cocTaBa sAep MO 3aJaHHBIM MAacCOBBIM W 3apsIOBBIM
PanuoaktuBHbie peBpaienus. [lepuon YyCcIaM U T10 MOJIOKEHHUIO B IEPUOINYECKON CHCTEME DIIEMEHTOB.
MoJTypacmasia aTOMHBIX siJiep AHanu3 U3MEHEHHs COCTaBa SApa M €ro IMOJIOKEHUS B MEpUOIUUYECKON
CHCTEMeE TIPH 0-PaAHOAKTHBHOCTH.
5.3 | SAnepusle peakuuu 1 SnepHsle  peaknuu.  3aKOHBI ~ COXpaHEHWs | PerieHue 3amad ¢ MCMONB30BaHHEM 3aKOHOB COXPAaHEHUS MAacCCOBBIX U
3apsA0BOTO M MAaCCOBOT'O YHCEN. DHEPrus 3apsAA0BBIX YHCENl Ha OINpeNeleHHe pe3yJbTaToB SAAEPHBIX peakiuil;
CBSI3M aTOMHBIX sjiep. CBsi3b MacChl M 3HEPrUU. | aHAJIU3 BO3MOXXHOCTH WM HEBO3MOYKHOCTH SACPHON PEaKIIMU.
Peakumu cuHTE3a U ACTICHUS SIED.
KonTponbHas pabora Ne 3 o 1 Tect o Teme: «CBETOBbIC U KBAHTOBBIE SIBIICHUS
Teme: «CBETOBEIE U
KBAHTOBBIC SIBJICHHS»
S nepnast sHepreTuka 1 Ucrounnku snepruu ConHua u 3BE€31. SnepHas OreHKa SHEPTUH CBSI3H S/Iep C UCMOIB30BaHNEM (DOpMyITbl DWHINTEHHA.
DHEPreTHKa. HeticTBus paaroakTuBHBIX | OOCYyX)IeHHUE MEPCIICKTUB HCITOJI30BaHUS YHIPaBIIsIEMOT0
M3IIYYCHUHA Ha KUBBIC OPTaHU3MBI TepMosiiepHOro crHTe3a. OOCYKIeHHE TPEUMYILIECTB U IKOJIOTUISCKUX
Mpo0JIeM, CBSI3aHHBIX C SAEPHON IHEPTETUKOM
Wrtoro no pazneny 6
OO0mee KOIWYECTBO YacoB IO 34
mporpamMme
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IHOYPOYHOE IINTAHUPOBAHHUE

7 raace
Ne Tema ypoka KonunuecTBo yacoB Hara
n/n Bceero | Kontponensie | IIpaktuyeckne | HW3y4EHHS
paboThl paboTsl
Pazpen 1. ®u3uka u ee poJib B NO3HAHUU OKPYXKAIOLIET0 MUpPa
1 | ®usuka —Hayka o npupoje. Ou3ndeckre BEINIUHBL. 1 07.09.2023
Uucrpykrax no OT u Th
2 | [Ipaktuueckas padora Nel: «OnpeneneHue NeHbl JeIeHUs 1 1 14.09.2023
HIKAJTbl K3MEPUTENBLHOTO IPUOOPaY
3 | EcTecTBeHHOHAYYHBIH METOJ| MO3HAHUS 1 21.09.2023
Wroro mo paznemy 3
Paznen 2. [lepBoHayanpHble CBEACHUS O CTPOCHHH BELIECTBA
4 | Crpoenue BeiecTBa. TecToBas paboTa (BXOIHON KOHTPOII) 1 1 28.09.2023
5 | Ananu3 ombOOK TECTOBOM pabOoTHI. 1 05.10.2023
JIBMKEHUE U B3aMMOJECHCTBUE YaCTUL BELIECTBA
6 | ArperaTHple COCTOSIHUS BEIIECCTRA. 1 12.10.2023
Wroro o pazneny 3
Pasnen 3. /IpmkeHne U B3anMOACHCTBHE TE
7 | MexaHH4eCKOe OBIKCHUE 1 19.10.2023
8 | Ckopocth 1 26.10.2023
9 | [Ipaktuueckas padora No2: «Pacuér myTH U BpeMEHU 1 1 09.11.2023
JIBYDKCHHSD
10 | Mrepums. Macca, TUIOTHOCTH 1 16.11.2023
11 | JlabGopatopuas pabota Nel «OmnpeneneHre mIoTHOCTH 1 1 23.11.2023
TBEPAOTO TEJIA»
12 | Cuna. Bunse! cun 1 30.11.2023
13 | Cuna ynpyroctu. Cuna tsbxkect. Bec Tena. 1 07.12.2023
14 | PaBHogelicTBytomas cui. Cuna TpeHus 1 14.12.2023
15 | KonTponbHas pabora Ne 1 1o teme: «JIBrxeHue U 1 1 21.12.2023
B3aMMOJICHCTBUE TEI» (TEKYIIUI KOHTPOIb 3a 1 mosyrojme)
16 | AHanm3 OomMOOK KOHTPOIHHON paOOTHL 1 28.12.2023
Tpenue B IpupoJie ¥ TEXHUKE
Wroro mo pazneny | 10
Paznen 4. JlaBnenne TBEPIBIX TEI, KUIKOCTEH U Ta30B
17 | daBnenue. CriocoObl yMEHBIICHHS M YBEIUUCHHS 1 11.01.2024
JIABIICHHUSI
18 | [lepenaya namieHus TBEPABIMU TEJIAMH, KUIAKOCTIMH U 1 18.01.2024
razamu
19 | JlaBieHHE KUIKOCTH 1 25.01.2024
20 | [IlmeBMaTHYecKue MaIIHHBI 1 01.02.2024
21 | CoobOmaroniuecs cocyabl. [ MapaBIndeckie MEXaHU3Mbl 1 08.02.2024
22 | At™MocdepHoe naBiicHHE 1 15.02.2024
23 | Ilpaktuueckas padora Ne3: «M3Mepenue aTMochepHOro 1 1 22.02.2024
JIABJICHHSD
24 | Tlpubops! 11t UI3MEpeHust aTMOC(EPHOTO JTABIICHUS 1 29.02.2024
25 | JlaGoparopHas pabora Ne 2 «OnpenencHue 1 1 07.03.2024
BBITAIIKMBAIOIIECH CHJIBI, IEUCTBYIOLIEH Ha TEIO,
MOTPYKEHHOE B )KUAKOCTHY
26 | 3akon Apxumena. [lnaBaHnue Ten 1 14.03.2024
Wroro mo pazneny | 10
Pazgen 5. PaboTa m MOIITHOCTE. DHEPTHsI
27 | Pabora 1 MOIHOCTH 1 21.03.2024
28 | Ilpocteie Mmexanu3Mbl. Peryar. PaBHoBecue cuil Ha peluare 1 04.04.2024
29 | Peiuaru B TeXHUKE, OBITY M IPUPOJIC 1 11.04.2024
30 | KITJI mpoCcThIX MEXaHH3MOB 1 18.04.2024
31 | Mexanuyeckas SHEPrusi 1 1 25.04.2024




32 | Kunernyeckas M IOTEHIIMAIbHAS SHEPIUs 1 02.05.2024
33 | Kourposbnas padora Ne 2 o reme: «PaboTa U MOIITHOCTb. 1 1 16.05.2024
DHEPrus (MTOroBbIl KOHTPOJIbL 38 FOJ)
34 | Ananu3 omMOOK KOHTPOJIILHON paboTEhI. 1 23.05.2024
3aKoH coXpaHeHHs YHEPTHUH B MEXaHHKE
Uroro no pazneny 8
Oo1ee KOJIHYECTBO YACOB 110 POrpamMMme 34 3 6
8 kaace
Ne Tema ypoka KonunuectBo yacos Hata
I/ Bceero | Konrponensie | Ilpaktuueckue | H3ydeHUS
paboThI paboThI
Pasnen 1. TertoBsle siBIEHUS
1 | OcHOBHBIE MTOIOKEHUST MOJIEKYIIIPHO-KHHETHYECKON 1 07.09.2023
TEOPHHU U UX OTBITHBIC TIOATBEPKACHUS.
Wuctpykrax mo OT u Th
2 | Mogenu TBEPAOrO, JKUIAKOTO U Ia3000pa3HOr0 COCTOSIHUN 1 14.09.2023
BEIICCTBA
3 | Kpucrajummyeckue u amopdHbIe Tea 1 21.09.2023
4 | CmauuBaHMe U KamwuIsipHOCTh. [loBepXxHOCTHOE 1 1 28.09.2023
HaTsDKeHue. TectoBas paboTa (BXOAHON KOHTPOIIb)
5 | Ananu3 omunOoOK TecTOBOM padoThl. TeMmeparypa 1 05.10.2023
6 | Buyrpennss sHeprus. CriocoObl U3MEHEHHS BHYTPEHHEH 1 12.10.2023
SHEPTHU
7 | Bugsl Tenonepenadn 1 19.10.2023
8 | Jlabopatopnas padota Nel «Mccnenopanue sSBICHUS 1 1 26.10.2023
TeriooOMeHa NMpH CMENINBAHUN XOJOAHOM U ropsiueit
BOJIBI»
9 | KonnuectBo TemnoThl. Y IeabpHAA TEILIOEMKOCTD 1 09.11.2023
10 | IIpakTuueckas pabora Nel: «DQHeprus TorvBa. Y aeibHas 1 1 16.11.2023
TEIJIOTA CTOPAHUS
11 | IlnaBneHue u OTBEpJeBaHNE KPUCTAJUIMYECKUX Tell 1 23.11.2023
12 | IlapooOpa3zoBanue u koHneHcauus. Mcnapenue. Kunenune 1 30.11.2023
13 | BrnaxHocth Bo3myxa. JlJaboparopnas pabora No2 1 1 07.12.2023
«OnpeneneHne OTHOCUTENBHON BIaXKHOCTH BO3JIyXa»
14 | IlpunHnmITE! paboOTHI TETLIOBBIX JBUTATENCH 1 14.12.2023
15 | KonrponbHas pabora Ne 1 o teme «TemnoBble BICHUS 1 21.12.2023
(Tekymuii KOHTPOJIb 32 1 moxyroamne)
16 | AHanu3 omKMOOK KOHTPOJIBHON paOOTHL 1 1 28.12.2023
3aKOoH COXpaHEeHHS U MPEBPAIICHUS SHEPTHH B TETUIOBBIX
npoleccax
Wroro mo pazgeny | 16
Pazpen 2. DnekTpryeckre U MarHUTHEIE SIBJICHUS
17 | Dnextpusanus Ten. J[Ba poaa dJIeKTPUUIECKUX 3apsIOB 1 11.01.2024
18 | BzaumogeiicTBre 3apsoKeHHBIX Tell. 3akoH Kynona 1 18.01.2024
19 | Dnexrpuyeckoe mosne. HanpspkeHHOCTD 3IIEKTPUUECKOTO 1 25.01.2024
TOJISI
20 | IIpaxtuueckas padoTta Ne2: «I[IpoBOJHHKH U 1 1 01.02.2024
JTURICKTPUKUY
21 | DaeKTpUUYECKHH TOK, YCIOBHS €r0 CyIIECTBOBAHHUS 1 08.02.2024
22 | DneKTpudecKui TOK B METaJIJIaX, JKUJKOCTAX U ra3ax 1 15.02.2024
23 | Dnekrpuyeckas 1eb 1 €€ COCTABHbBIC YaCTH 1 22.02.2024
24 | Cuna Toka. JlabopaTtopHas pabora Ne 3 «/3mepenue u 1 1 29.02.2024
PEryJIrpOBaHUE CHIIBI TOKA
25 | Daexrpuueckoe HanpspkeHue. CONpoTUBIEHUE 1 07.03.2024

MPOBOJHUKA
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26 | 3akon Oma s yyacTka 1enu 1 14.03.2024
27 | Ilpaxtuueckas padota Ne3: «IlocnemoBarensHoe U 1 1 21.03.2024
napaielIbHOE COSTMHEHUE TPOBOTHUKOB)
28 | PaboTa 1 MOITHOCTh 3JCKTPUIECKOTO TOKA 1 04.04.2024
29 | 3akon /xoyns—Jlenna 1 11.04.2024
30 | ITocTOSIHHEIE MAIHUTEI, KX B3aHMOICHCTBHE 1 18.04.2024
31 | OmbrT Dpcrena. MarHUTHOE IM0JIE DJIEKTPHUUECKOr0 TOKa 1 25.04.2024
32 | DaekTpoaBUraTeb MOCTOSHHOTO TOKA. 1 02.05.2024
DJIEKTpOMAarHuTHAsI MHYKIIHS
33 | KonrposabHas padota Ne 2 o Teme «DNEKTpUIEeCKHe U 1 1 16.05.2024
MarHUTHBIE ABJICHUS (NTOTOBBII KOHTPOJIB 32 TON)
34 | AHanu3 omMOOK KOHTPOJIBHOH PabOTHI. 1 23.05.2024
CriocoObl MOTy4EHUsI AIEKTPUIESCKON SHEPTUU
Utoro mo pazgeny | 18
Oo01ee KOJIHYECTBO YACOB 110 PorpaMmMe 34 3 6
9 kJaacc
Ne Tema ypoxka KomnnuecTBo yacoB Hata
n/m Bceero | Kontponsusie | IIpakTiueckue | H3ydCHHUS
paboTsl paboTsl
Pazgen 1. MexaHuuecKue siBICHUS
1 | MexaHnuyeckoe IBIKeHUE. MaTepuanbHas TOUKa. 1 07.09.2023
Cucrema otcuéra. Unctpykrax mo OT u Th
2 | lIpsamonuneitHoe nBuxeHne. CKOpPOCTh. Y CKOpEHHE. 1 1 14.09.2023
TecToBast paboTa (BXOAHON KOHTPOIIb)
3 | AHanu3 ommOOoK TecToBOM paboThl. CBOOOHOE TaIcHUE. 1 21.09.2023
PaBHOMEpHOE ABMKEHHUE 10 OKPYKHOCTH
4 | B3aumopetictBue Ten. 3akoHbsl HetoTona. Cyneprno3unus 1 28.09.2023
CHIL
5 | Cuna ynpyroctu. 3akoH I'yka 1 05.10.2023
6 | JlaboparopHas pacota Ne 1: «OnpeneieHue KeCTKOCTH 1 1 12.10.2023
MPYKUHBD)
7 | Cuna Tpenus 1 19.10.2023
8 | Cuia TsDKeCTH M 3aKOH BCEMHPHOT'O TATOTEHHUS. 1 26.10.2023
YckopeHue CBOOOTHOTO MaJIeHUs
9 | PaBHOBecHe MaTepuaNbHON TOUYKH. AGCOIIOTHO TBEpPIOE 1 09.11.2023
TEJIO
10 | Umnynec Tena. UMmynsc cuitbl. 3aKOH COXpaHEHUS 1 16.11.2023
WMITyJbCa
11 | IIpaktuueckas padora Nel: «Mexanuueckas paborta u 1 1 23.11.2023
MOIITHOCTBY
12 | Ces3b sHepruu u paboThl. [loTeHIMaIbHAS SHEPTHSL. 1 30.11.2023
Kunernueckast sneprus
13 | Konrponbhas padora Nel mo Teme: «Mexanudeckue 1 07.12.2023
SIBIIEHUSD) (TeKyIIHi KOHTPOJIb 3a | moxyroaune)
14 | Ananu3 ommOOK KOHTPOJIEHOU paboTHI. 1 1 14.12.2023
3aKoH cOXpaHEHHs YHEPTUH B MEXaHHUKE
Wtoro mo pazgeny | 14
Pasnen 2. Mexanndeckuie KoineOaHUS ¥ BOJIHEI
15 | KonebarenpsHoe IBUKEHUE U €TO XaPAKTEPUCTHKH. 1 21.12.2023
Pesonanc
16 | Jlaboparopnas pabora Ne 2: «OnpenesicHHe YaCTOThI U 1 1 28.12.2023
Teproa KoueOaHUi MPYKUHHOTO MasiTHUKA)
17 | MaremaTn4yeckuil ¥ IPY>KUHHBIA MasiTHUKU 1 11.01.2024
18 | Mexanuueckue BojaHbl. CBOMCTBa MEXaHUYECKUX BOJH 1 18.01.2024
19 | 3Byk. PacnpocTpaHeHue u OTpakeHUE 3ByKa 1 25.01.2024
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| Hroro no pazugeny

Pazgen 3. DiekTpoMarHuTHOE TOJIE M DJICKTPOMAarHUTHBIC
BOJIHBI

20 | DneKTpOMarHuTHOE MOJIE U JIEKTPOMArHUTHBIE BOJHBI 1 01.02.2024
21 | CBoicTBa 3NEKTPOMAarHUTHBIX BOJH. DIEKTPOMarHUTHAsI 1 08.02.2024
IpUpOJIA CBETA.
22 | KonrpoiasHas padora Ne 2 o teme: «MexaHHYECKUE U 1 15.02.2024
AJIEKTPOMArHUTHBIE BOJHBD) (TEKYLIUH KOHTPOIIb)
Wroro o pasneny 3
Paznen 4. CBeToBbI€ SIBICHUS
23 | Ananu3 omnO0K KOHTPOJIbHOM padoThl. McTouHuKH 1 22.02.2024
cgera. [IpsiMonmHeliHOe pacIpOCTPAHEHHUE CBETA
24 | 3aKOHBI pacPOCTPAHCHUS CBETA 1 29.02.2024
25 | Ilpaktuyeckas padota No2: «JIuH3bI» 1 07.03.2024
26 | Omnruyeckue mpudOPHI 1 14.03.2024
27 | Tpaktryeckas padota Ne3: «['na3 kak ontudeckas 1 21.03.2024
crucTeMa»
28 | PaznoxxeHue OEIIOT0 CBETa B CIIEKTP 1 04.04.2024
Wroro mo paznemy 6
Pasznen 5. KBautoBrie ssBiIcHUA
29 | McnyckaHue ¥ MOTJIONICHUE CBETa aTOMOM 1 11.04.2024
30 | PagnoaktuBHOCTB. Anb(da, OeTa- 1 raMMa-u3IydeHHS 1 18.04.2024
31 | CtpoeHue aTOMHOTO siipa 1 25.04.2024
32 | SnepHble peakun 1 02.05.2024
33 | KonTtponbHass pabora Ne 3 mo Teme: «CBETOBBIE H 1 16.05.2024
KBAaHTOBBIE SIBJICHUSD (MTOrOBBIH KOHTPOJIb 3a TO1)
34 | Ananu3 ommOOK KOHTPOJIBHOM pabOThL 1 23.05.2024
SlnepHas SHEpreTHKa
Hroro no pazzueny 6
O0mee KOJTHYECTBO YACOB 110 MPOrpaMMe 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

* dusuka: 7-ii kmacc: 0a30BBIH ypoBeHb: ydeOHuK, 7 kmacc/ Ilepprmkun W.M., HBanoB A.U.,
Axunoneproe obmectBo «M3narensctBo «lIpocBenienne.

o Ousmka, 8 xmacc/ Ilepprmkun W.M., HUBanoB A.M., AxumonepHoe oOmiectBo «M3maTeabcTBO
«IIpocBereHue.

» @uszuka, 9 wiacc/ Ileppimkun .M., I'ythuk E.M., UBanos A.U., IletpoBa M.A., AkmnuoHepHoe
obmectBo «M3naTenpcTBO «IIpocBemnieHue.

METOAUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

» Ousuka. /[unakruueckue marepuansl K yueOHuky A.B. Ilepeimkuna. 7 xnacc / Mapon A.E., Mapon
E.A.

» ®uzuka. COOpHUK BOMPOCOB M 3aaa4 K yueOHuky A.B. Ileprimkuna. 7 kimacc/Mapon A.E., Mapon E.A.,
[ozoiickuit C.B.

» ®usuka. J[marnoctudyeckue padoTsl k yueOHuky A.B. Ilepeimkuna. 7 knacc/lllaxmarosa B.B., lledep
O.p.

e ®usuka. Tectrl. 7 kiacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meroauueckoe nmocodue k yueOHnky A.B. [lepsrmkuna. 7 knacc/P@unonosuu H.B.

* ®usuka. [unaktuueckue marepuansl Kk yueOHuky A.B. Ilepsimkuna. 8 xmacc/Mapon A.E. , Mapon
E.A.

» ®uzuka. COOpHUK BONPOCOB U 3a7au K yueOHuKy A.B. Ilepsimkuna. 8 kinacc/Mapon A.E., Mapon E.A.,
[Nozoiickuit C.B.

» Ousuka. J{uarHoctuyeckue padbotsl k yueOHuky A.B. Ileprerimkuna. 8 knacce/lllaxmarosa B.B., [lledep
O.p.

e ®usuka. Tectrl. 8 kimacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meroauueckoe nmocodue k yueOHuKy A.B. [lepermkuna. 8 kinacc/Punonosnu H.B.

* ®usuka. [unaktuueckue martepuansl K yuyeOHuky A.B. Ilepeimkuna, E.M. I'ytauk. 9 kiacc/Mapon
A.E., Mapon E.A.

» Ouzuka. CO0OpHUK BOMpocoB u 3amad Kk yuyeOHuky A.B. Ilepsimkuna, E.M. I'ytHuk. 9 xmacc/Mapon
A.E., Mapon E.A., Ilo3oiickuii C.B.

» ®usuka. Tectol. 9 knacc/XannanoB H.K., Xannanosa T.A.

» ®uzuka. Meroanueckoe nocodbue kK yueOHuky A.B. Ileppiukuna, E.M. I'ytauk. 9 knace/I'yrauk E.M.,
Yepuuxona O.A.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH UHTEPHET

e Jlunua YMK Ilepsiikuna-MBanoBa. ®usuka (7-9). — Pexum pocryma: https://rosuchebnik.ru/
kompleks/liniya-umk-peryshkina-ivanova-fizika-7-9/
» bubmmoreka wnudpoBoro oOpa3oBaTenbHOr0 KOHTEHTa. — Pexxum gocryma: https://academy-

content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d

* Enmnas xomnekuuss 1mmdpoBeIX 00pa3oBaTeNnbHBIX pecypcoB. — Pexxum nocryma: http://school-
collection.edu.ru/

* DenepanbHbli  HEHTP WHPOPMAIIMOHHO-0OpAa30BaTENbHBIX  pecypcoB. — Pexum  goctymna
http://www.fcior.edu.ru/

* [Tudposrie oOpazoBarenbHbIE pecypchl. — PexxuM nocryna: http://www.openclass.ru

40


https://rosuchebnik.ru/%20kompleks/liniya-umk-peryshkina-ivanova-fizika-7-9/
https://rosuchebnik.ru/%20kompleks/liniya-umk-peryshkina-ivanova-fizika-7-9/
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.openclass.ru/

	‎C:\Users\Директор\Desktop\2024-02-26_001.tif‎

		2023-09-15T12:46:26+0500
	Екатеринбург
	Бачюлене Татьяна Александровна




