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HHOACHUTEJIBHAA 3AIIMCKA

154. ®epepanbHana paboyas nporpamma no y4ye6Homy npeamety "dusmka”
(yrny6neHHbIN ypoBeHb).

154.1. ®enepanbhas pabovas mporpamma 1o yaueonomy mnpeamety "®dusuka" (yriayOaeHHBIH
yYpPOBEHB) (71aJiee COOTBETCTBEHHO - IMporpamma 1o Gusuke, (GU3nKa) BKIIOYACT MOSICHUTEIBHYIO
3aMucKy, coJepKaHue 00yUYeHUsl, MIIaHUPyEMbIe Pe3yIbTaThl OCBOESHUS MPOTrpaMMbl 1o (pU3uKe.

154.2. NNoAacHUTenbLHasa 3anucka.

154.2.1. IIporpamma 1o pu3HKe Ha ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHMsI COCTaBIICHA Ha
OCHOBE IOJIOKEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI HA YIiIyOJI€HHOM YPOBHE OCHOBHOM
oOpa3zoBartenbHOI mporpammsl, npeactaBieHHBIX B DI'OC OO0, a Takxke ¢ yuetoMm deaepanbHON
paboueii mporpaMMbl BOCIIMTAHHS U KOHIEIIIMY TpenojaBanus yuyeoHnoro npeamera "duznka'.

154.2.2. Copaepskanue mporpamMmmsl o (pu3MKe HampaBIeHO Ha YOBIETBOPEHUE
MIOBBIIIEHHBIX 3aIPOCOB 00YYAOLINXCS, CTPEMSIIUXCS K 0oJiee TITy0OKOMY OCBOCHUIO
(bu3nuecKrx 3HaHUH, U Ha (HPOPMUPOBAHKE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH oOy4aromuxcs. B
mporpaMMe 1o (PU3MKe YUUTHIBAIOTCS BO3MOXKHOCTH YU4EOHOTO IIPEeIMETa B pEaTH3aIIHH
tpeboBanuit ®I'OC OOO k mIaHUPYEMbIM JIMYHOCTHBIM U METAPEAMETHBIM pe3yJIbTaTaM
o0ydeHus1, a TAK)Ke MEKITPEIMETHBIE CBSI3U €CTCCTBCHHO-HAYYHBIX YUEOHBIX MTPEIMETOB HA
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHHsl.

154.2.3. Tlporpamma o (hu3uke ycTaHABIUBAET pacipeiesieHne yaeOHOro MaTepraa 1mo
rogam o0yueHus (1o KiaccaM), MpesiaraeT MPUMEPHYIO TOCIeI0BATEIbHOCTh U3yUEHHS TEM,
OCHOBAHHYIO HA JIOTUKEC PA3BUTHA NPCAMETHOT'O COACPKAHUA U YUCTC BO3PACTHBIX 0CO0eHHOCTEH
00yYaroIIUXCsl.

154.2.4. Tlporpamma 1o ¢usmuke pazpadboTaHa ¢ 1eIbI0 0Ka3aHUs METOAUYECKOMN TTOMOIITN
YUUTENIO B CO3/IaHUU paboueil mporpaMmbl IO y4eOHOMY TPEIMETY.

154.2.5. ®uszuka sBiaseTcss CHCTEMOOOPa3yIOIIUM ISl €CTECTBEHHO-HAYUHBIX YUeOHBIX
MIPEMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOIIECCOB U SBJICHUMN, U3ydaeMBbIX
XUMHEH, Orooruei, actpoHoMuen u pu3nyecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-
HAY4YHYIO KapTHHY MUPA, IPEI0CTaBIsIeT Hanboee sicHble 00pa3iibl IPUMEHEHUS HAyYHOTO
METO/]1a TIO3HaHUsI, TO €CTh CII0C00a MOJTy4YeHUs JOCTOBEPHBIX 3HaHUN O MUpE.

154.2.6. Opna U3 riaaBHBIX 337a4 GU3HUYECKOTO 00pa30BaHUS B CTPYKTYpE OOIIETO
00pa3zoBaHMs COCTOUT B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U MHTEpECa K HAyKe
y 00y4aromnmxcs.

Nzyuenue ¢Gu3ukn Ha yrIoyOJCHHOM YPOBHE MIPEAINOJIaraeT yBEPEHHOE BIAJCHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTB:!

HAay4HO OOBACHATH SIBJICHHA,
OLICHMUBATh U IIOHUMAaThb 0COOEHHOCTHU HAay4YHOTI'O UCCJIICAOBAHUS,

HHTCPHOPECTUPOBATh JAHHBIC W HCIIOJIB30BATH HAYYHBIC JOKA3aTCIIBCTBA OJIA IMOJIYUCHUA
BBIBOJOB.

154.2.7. llenu n3yuenus pU3MKK HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUs ONPEICIICHbI
B KOHIICTIITUH TperojaBanus yueoHoro npeamera "dusuka" B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit @enepanuu, peaan3yomux OCHOBHbIE 00111e00pa3oBaTeIbHbIE POTPAMMBI.

154.2.8. Llenu nzydenus Gpu3nku Ha yriryOJIeHHOM ypOBHE:



pa3BUTHE UHTEpECa M CTPEMIICHHUS 00YJAIOIUXCsl K HAYYHOMY M3yUYCHHIO ITPUPOIBI, pa3BUTHE UX
MHTEJUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

Pa3sBUTHC HpeI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC IMO3HAHUA U CI)OpMI/IpOBaHI/Ie HNCCICI0OBATCIILCKOI'O
OTHOIICHMS K OKPYXKAIOIIKUM SABJICHUAM,

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOSHHS MAaTepUH U
(GyHIaMEHTaJIbHBIX 3aKOHOB (DM3UKHY;

dbopMupoBaHHEe YMEHUH NPUMEHATh (PU3MYECKHE 3HAHWS W HAy4YHBIC JOKA3aTeNbCTBA JIJIS
OO0BSICHEHUS OKPY>KAIOIIUX SBJICHUH;

(dbopMHUpOBaHUE TIPEACTABICHUN O ponu (U3UKU Ui PAa3BUTHUS JIPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUI 0 BO3MOXHBIX chepax Oymymier npodeccHoHaIbHOW IesATebHOCTH,
CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JaJibHElIeMy 00y4eHHIO B ’TOM HaIlpaBJICHUM;

(dbopMHpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY HM3y4eHHIO (M3WKA HA YTIyOJIEHHOM YPOBHE B
paMKax COOTBETCTBYIOUIUX Mpoduieil 00yueHus Ha ypoBHE CpeHero o01ero oopa3oBaHusl.

JIoCTIKEHHE STUX LeNed mporpaMMbl o (M3KMKe Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
o0ecreunBaeTCsi pEICHUEM CIICIYIOIINX 3a/1a4:

puUOOpeTeHne 3HAaHMM O JUCKPETHOM CTPOEHMM BEIIECTBA, MEXAaHWYECKUX, TEIJIOBbIX,
JJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

MpUOOpEeTEeHNE YMEHUH aHAIU3UPOBATh U OOBSICHITH (PU3MUECKUE SIBJICHHUS HA OCHOBE U3yUEHHBIX
(U3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHC MCTOI0OB peHIeHI/IH paC'—ICTHI)IX N Ka4YCCTBCHHBIX 3aaay, TpC6YIOHII/IX CO3daHuA U
UCITIOJIb30BaHUST (PU3UUECKUX MOJIENICH, BKIIIOYAsi TBOPYECKHE M IMPAKTUKO-OPUCHTUPOBAHHBIC
3a1a4M;

Pa3BUTHUEC UCCIICAOBATCIILCKUX YMCHHﬁZ Ha6J'II-OI[aTL SABJICHUSA U U3MEPATH (I)I/BI/ILIGCKI/IC BCJINYHUHEI,
BBIJIBUT'aTh TUITIOTE3EI U IPE€JIaratb SKCICPUMCHTAJIbHBIC CIIOCOOBI BX MIPOBEPKH, IINIAHUPOBATH U
MMPOBOAUTD OIIBITHI, S9KCIICPUMCHTAJIBHBIC UCCIICIOBAHNA, AHAJIU3UPOBATH MMOJTYYCHHLBIC JJaHHBIC U
IMPOBOAWTE BBIBOJBI,

OCBOEHHE MTPUEMOB pabOTHl ¢ HHPOPMALIUEH PU3NUECKOT0 COoepKaHMs, BKIIIOYasi HHPOPMAIUIO
O COBPEMEHHBIX JOCTIDKEHHSX (DH3WKH, WHTEPIpEeTalusi W KPUTHUYECKOE OICHUBAHUE
uH(pOpMaINH;

3HAKOMCTBO CO cdepamu MpodhecCHOHATHFHON NeATeIbHOCTH, CBS3aHHBIMH C (U3UKOH, W
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3MUECKON HAYKH.

154.2.9. O61ee uncao yacoB, peKOMEHIOBaHHBIX JIJIsl U3yUeHUs! GU3UKH Ha YTITyOJIEHHOM
ypoBHe, - 340 yacoB: B 7 kiacce - 102 yvaca (3 yaca B Henento), B 8 kiacce - 102 yaca (3 gaca B
Heqeno), B 9 kitacce - 136 yacoB (4 waca B Henento). [Ipu 3ToM u3 00s13aTenbHOM YaCTH YIEOHOTO
TJIaHa BBIIENISIETCS: B 7 Kiacce - 68 yacoB (2 yaca B Helel0), B 8 kiacce - 68 yacoB (2 yaca B
Heneno), B 9 kiacce - 102 vaca (3 gaca B HeZeio).



[Ipemaraemelii B mporpamme o (¢u3uKe NepeueHb JIadOpaTOPHBIX M IMPAKTHUYECKUX padoT
SIBIISIETCSI PEKOMEHIaTEIbHBIM, YYUTEIb JeIaeT BBIOOp MPH MPOBEACHNH JIJA00PATOPHBIX padoT u
OIBITOB C YYETOM MHIMWBUAYAIBHBIX 0COOCHHOCTEH 00yUYarOMIUXCsl, CIIMCKA SKCIIEPUMEHTAIBHBIX
3a7aHuil, IpeIaraeMpIX B paMKaxX OCHOBHOT'O FOCYJapCTBEHHOT'0 9K3aMEeHa 0 (H3HKE.

154.2.9.1. Bo3MoxHa KOPPEKTHUPOBKA OOIIETO YKCIIa YaCOB, PEKOMEH/I0BAHHBIX JIJIsI
W3yYeHUS MpeIMeTa, C YIeTOM WHANBHYaTbHOTO ITOIX0/1a 00pa30BaTEIbHBIX OPraHU3aIHiA K
yIIyOJIeHHOMY H3YUYCHHIO (PU3UKH, B PAMKaX COOJIOICHUS THTHCHHYECKUX HOPMATUBOB K
HeJIeTIbHON 00pa3oBaTeIbHON Harpys3Ke.

154.3. CopepxaHue oby4yeHusa B 7 knacce.
154.3.1. ®usuka u ee poJib B TO3HAHUU OKPY>KAIOIIIETO MUPA.

®dusuka - HayKa O IIpupone. SIBnenus IIpUPOAbI (3J'IeMeHTLI COACPIKAHUA, BKIIHOYAOIIHC
MCKIIPCIMETHBIC CBH3I/I). duznyecKkue SBIICHUS: MCXAaHUYCCKHE, TCIIJIOBBIC, JJICKTPUYCCKHEC,
MAaruuTHBIC, CBETOBBIC, 3BYKOBBIC.

dusnueckue BennuuHbL. PazmepHocTs. Ennanne! puszndyeckux BennuuH. M3mepenne Gpusmueckux
BelMUuMH. DTanonsl. Gusnyeckue npudopsl. Llena nenenus. [lorpemHocts u3mepenuid. IlpaBuna
Oe3omacHOro Tpyaa mpu padboTe ¢ 1abOpaTopHBEIM 000pyIOBaHHEM. MEXIyHApOIHAs CHCTEMA
enuHul. IlepeBon BHECHCTEMHBIX eMHUL B equHULBI CH.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKHU M3y4aroT Mpupoay. EcTecTBeHHO-HayyHBIH METOJ
MO3HAHUS: HA0MI0/IeHNE, TOCTAaHOBKA HAYYHOT'O BOMIPOCA, BBIIBUKEHHE TUIIOTE3, SKCIIEPUMEHT 110
MPOBEPKE TUMOTE3, 00BSICHEHUE HaOmrogaemMoro spieHus. Onucanue (U3MUECKUX SBICHUN C
IIOMOILBIO MOJENEN.

154.3.1.1. JlemoHcTpanumu.

MexaHH1uecKue, TeMI0BbIe, JEKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUSL.

dusnueckue MpruOOPHI U MPOLEAYPa MPSIMBIX H3MEPEHHH aHAIOTOBBIM U ITU(PPOBBIM TPUOOPOM.
154.3.1.2. JJabopaTopHble pabOTHI U OIBITHI.

OmnpeneneHne EeHBI ICICHNUS KAl U3MEPHUTEIBHOTO Tpubopa. M3mepenue

pacCTOSHUM.

W3mepenue miomaay u oobema. MeTos najieTky.

N3mepenne BpeMeHH.

W3mepenne oObemMa JKUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MalbIX Teld. MeTo psoB.

HpOBe,I[CHI/Ie HUCCIICAOBAHUA II0 IIPOBECPKE THUIIOTE3bI: OAaJJbHOCTH IIOJICTA IIAapHKa,
MYIECHHOT'0 TOPU30HTAJIBHO, TCM 60JII>H.I€, yeM OOJIBIIE BEICOTA ImycCKa.

154.3.2. [lepBoHaYabHBIE CBEACHHUS O CTPOCHHUH BEILIECTBA.

CTpOeHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3sMCPbl U MACCHI. OHBITI:I, JOKa3bIBAIOIIIHEC



AUCKPCTHOC CTPOCHHUC BCIICCTBA.

JIBrm>keHHe yacTul BemecTBa. CBA3b CKOPOCTH JBMXKECHMSI YACTHIL ¢ TEMIIEpaTypoi. bpoyHOBCKoOe
nskenue. uddysus. BzaumoseiicTBrue yacTul BEIECTBA: MPUTHKEHUE U OTTAJIKUBAHUE.

AFpCFaTHBIC COCTOSIHHUA BCIICCTBA: CTPOCHUEC I'a30B, H(HHKOCTCﬁ " TBEPAbIX (KpI/ICTaJ'IJ'II/ILIeCKI/IX)
Ten. B3aumocBs3b MCKOY CBOMCTBaMH BEIIICCTB B Pa3HBIX arp€raTHbIX COCTOAHUAX U UX aTOMHO-
MOJICKYJIAPHBIM CTPOCHUECM. OcobenHoctu arperaTHbIX COCTOSTHUH BOJBI.

154.3.2.1. Jlemonctpauuu. Habmoaenue
OpoyHOBCKOTO BM>KeHHS. Habmonenne

b dy3uu.

Ha6J'IIO[[€HI/I€ ﬂBJIGHI/Iﬁ, O6’I)$ICH$IIOHII/IXC$I MNPUTAKCHHUEM WJIIM OTTAJIKMBAHUCM YaCTHIL]
BCIICCTBA.

154.3.2.2. JTaGopatopHbie pabOTHI U OIIBITHI.
OreHka raMeTpa aToMa METO0M PAAOB (C Kcroiib3oBaHueM doTorpaduii). ONbITH 1O
HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
OMnbITHI IO OOHAPYKEHUIO ACHCTBUS CHIJT MOJICKYJIIPHOTO TIPUTSDKEHUS.

154.3.3. JIBu>xeHME U B3aUMOJICCTBUE TEIN.

Mexannueckoe aBmxeHue. [Iytb u nepemenenre. PaBHOMEpHOE U HEPABHOMEPHOE JBUKECHHUE.
CBo0OoHOE TTaIeHHe Kak IpUMep HepaBHOMEpHOTo ABMKeHUs Tell. CkopocTh. CpeaHsisi CKOPOCTh
NP HEPABHOMEPHOM JBHKEHUU. Pacuer myTu U BpeMEHH JIBUKEHUS.

rpa(bI/IKI/I 3aBUCHUMOCTEH BCIIMYHH, OIIMCBIBAIOIINX JIBHUKCHUC. O6H.II/IC MOHATHSA 00
OTHOCHUTCIBHOCTU JIBHXKXCHHA. Cnoxenue CKOpOCTCfI AJIA TCJ, ABUKYIIUXCA TapaJlJICIIbHO.

SBnenue nHepuMu. 3aKOH MHEpLUMH. B3aumopaeicTBue Ten Kak MpUYMHA U3MEHEHHUsI CKOPOCTU
JBI>KEHUA Teld. Macca kak Mepa MHEPTHOCTH TeJla B MOCTYyNaTeIbHOM JBM)KEHUHU. [I10THOCTH
BemecTBa. CBs3b TUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE o0bema BemiecTBa. CMecu U
craBbl. [IoBepXHOCTHAS M TMHEWHAS TIJIOTHOCT.

Cuna Kak XapakTepuCTHKa B3auMmoneicTBus Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBI C IOMOIIBIO TUHAMOMETPA. SIBIEHUE TATOTEHUA U crila TshkecTr. Cria TSHKECTH Ha JPYTrux
mia"erax. Bec Ttena. HeecomocTs. CnojkeHue CuWII, HaNpaBlIEHHBIX IO OJHON HPAMOM.
PaBrozelicTByromas cwi. Cuna TpeHus. TpeHue CKOIbXEHUS U TPEHHUE IOKOs, BA3KOE TPEHHE.
Tpenue B IpUpOAE U TEXHUKE.

154.3.3.1. JlemoHCTpanuu.
Ha6JIIO,Z[€HI/Ie MEXaHHUYCCKOTI'O ABUXCHUA TECI1A.
H3Mepenne cKkopoCcTH PSMOJIMHEHOTO IBUKEHHUS.

HalGmronenue siBleHust HHEPIIUHA.



Habmonenne u3mMeHeHus CKOPOCTH MPU B3auMo/ieiicTBUU Tel. CpaBHEHUE
Macc IO B3aUMOJIEHCTBHIO TeJ.
Ciio)xeHue Cuil, HallpaBJICHHBIX TIO OJTHON MPSMOIA.

154.3.3.2. JJaGopaTopHbIE€ pabOTHI U OIBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIDKEHHs (MIapuKa B OKUJKOCTH, MOJEIU
AIEKTPUUYECKOTO aBTOMOOWIISA U TaK J1ajiee).

Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHHUS OpycKa WM HIapUKa MO0 HAKJIOHHOMN TJIOCKOCTH.
Onpenenenye MIOTHOCTH TBEPAOIO TEA.

OmnbITl, JAEMOHCTPUPYIOLIME 3aBHUCHUMOCTh pPacTsDKeHUs (nedopmanuu) TNPYKUHBl  OT
IIPUIIOKEHHOMN CHUIIBL.

OmBbITHI, JAEMOHCTPHPYIOIINE 3aBHCUMOCTb CHJIBI TPEHUS CKOJIBKEHUSI OT CHJIbl JIABJICHHS U
XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH.

154.3.4. JlaBneHue TBEPAbIX TEJ, KUJIKOCTEH U ra30B.

154.3.4. Paznen 4. JlaBneHue TBEPABIX TN, )KUIKOCTEH U Ta30B.

Hasnenue. Cuna naBneHus. CriocoObl yMEHBIICHUST U YBEIMUYEHMs AaBieHMs. JlaBieHue rasa.
3aBUCUMOCTb JIaBJIEHUS raza or o0bema u Temnepatypsl. [lepenada qaBieHus TBEpIbIMU TEIAMU,
KHUJKOCTSIMHU U razamu. 3akoH [lackans. [IlneBMaTHueckre MallluHBI.

3aBUCUMOCTb JABJIEHUS KHUAKOCTU OT TNIyOWHBI MOrpyKeHus. ['mapocratnueckuil mapajokc.
CooOmaromuecs cocyapl. ['mapaBnudyeckue MexaHu3Mbl. Vcmonb30BaHne BHICOKHUX JIaBICHUN B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOJOIPOBOIA.

ATtmocdepa 3emnu u atMmocdepHoe naBneHue. [[puanHbI cylecTBOBaHUS BO3AYUTHONW 000I0YKH
3emmmn. OnbiT Toppuuemm. M3mepenne atMochepHOTO IaBieHUs. 3aBUCUMOCTh aTMOC(EpHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl s uzMepeHus: atMochepHOro AaBlICHUS.

JleiicTBrE KUIKOCTH U ra3a Ha TIOTPY>KEHHOE B HUX TeJO0. BrITankuBaromas (apXxuMenoBa) Cuia.
3akoH ApxuMmena. YCIOBHE BO3HHKHOBEHHS BBITAIKUBAIONICH (apXUMEIOBON)  CHIIBL,
noarekanue. [maBanue ten. Bo3gyxoraBanue.

154.3.4.1. JleMmoHCTpanuu.
3aBHCHMOCTH aBJICHUS Ta3a oT Temneparypsl. [lepenaua
JaBJICHUS JKUIKOCTBIO M Ta30M.
Coobmarormuecs cocynbl. ['napaBarueckuit
npecc.

[IposiBieHue aeiicTBUst aTMOC(HEPHOTO AaBICHUSL.



Cudomn.

3aBHCHUMOCTh BBITaJ'IKI/IBaIOHIeﬁ CHJIBI OT 00BEMA HOpr}I(eHHOﬁ B XXUJKOCTbh 4aCTH TCJla U
IINIOTHOCTH KHUAKOCTH.

PaBencTBO BbITaJ'IKI/IBaIOI_Heﬁ CHUJIBI BECY BBITECHCHHOM KHUAKOCTH.

YcaoBue miaBaHus T MIaBaHUES WIIH MOrpyKC€HUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUA
IUIOTHOCTEH TejIa B KHUIAKOCTH.

154.3.4.2. JTaGopaTopHbIE€ pabOTHI U OIBITHI.

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT obbeMa HOFPY)KCHHOﬁ B XXMAKOCTDH 4aCTHU
TCIa.

OHpe,I[CJ'ICHI/IC BLITaHKI/IBaIOLueﬁ CHIJIBI, ,HeﬁCTBYIOIHeﬁ Ha TEJIO, IOTPYKCHHOC B JKUIKOCTh.

HpOBepKa HE3aBHCHUMOCTH BBITAJIKMBAIOIICH CHJIBI, HeﬁCTBymIHeﬁ Ha TCJI0 B XXUAKOCTH, OT
MacCcChI T€J1a.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, JEMCTBYIOLIEH Ha TEIO B
AKHJIKOCTH, OT 00beMa MOTPYKEHHOH B KHUIAKOCTb YaCTH TeJIa U OT INIOTHOCTH >KUIKOCTH.

KoncTpyupoBanue apeomeTpa WM  KOHCTPYMpPOBaHHE JIOAKM M OIpENEIeHHE €€
Ipy30I0bEMHOCTH.

154.3.5. PaGoTa u MOLTHOCTb. DHEPIUsl.
Mexanunueckasi paboTa JijIsl CHJI, HallPaBJIEHHBIX BJIOJIb IMHUU NepeMelieHns. MOIIHOCTb.

[IpocThle MEXaHHU3MBI: pblYar, BOPOT, OJOK, MOJKMCHIACT, HAKJIOHHAs TUIOCKOCTb, HOKHHYHBII
MexaHu3M. MomeHT cuibl. PaBHoBecue peruara. IIpaBuino momentoB. IIpumenenue mpasuia
paBHOBecusi pblyara Kk Omoky. "3osoroe mpaBuio" MexaHuku. KIIJ mpocThix MeXaHW3MOB.
[IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexaandeckas OHEPTIUs. Kunernueckas n MMOTCHIUaJIbHAsA SHCPIrui. HpeBpameHI/Ie OJHOI'0 BUaa
MEXaHHMYIECKOH SHCPIruu B Apyr 0li. 3aKOH COXpaHCHUSA U ITPCBPAIICHUA DHCPIUU B MCXaHHUKE.

154.3.5.1. AemoncTpauuu. [Tpumepst
MIPOCTHIX MEXAHU3MOB.
154.3.5.2. JlabGopaTopHble pabOTHI U OTIBITHI.
HccenenoBanue yciioBH paBHOBECUS pblyara.
N3mepenne KII1/] HakTOHHOM IITOCKOCTH.
W3ydenue mpaBuia pbryara Jjis OABMKHOTO M HEMOABMKHOTO OJIOKOB.
Omnpenenenue KITJI moaBmKHOTO W HEMOABUKHOTO OJIOKa.

Omnpenenenue pabOThl CHIIbI YIPYTOCTH IPU MOIBEME IPY30B IIPH MOMOIIY MOJBUKHOTO OJI0Ka.



N3yueHne 3ak0Ha COXpaHEHUsI MEXAHUYECKOU YHEPTUU.

154.4. CopepxxaHue oby4yeHus B 8 knacce.
154.4.1. TenoBsbie SIBJICHHUS.

OCHOBHBIE TOJOXKEHUSI MOJIKYJISIPHO-KMHETUUECKOW TEOpUM CTPOEHHUs BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJl. ONbIThI, MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.

Mopnenu TBepAOro, >KMIKOIO U Ta3000pa3HOro COCTOSHUN BemlecTBa. Kpucramnmueckue u
amop¢usie Tena. ['paden - HOBBI MaTepuai AJisi HOBBIX TEXHOJIOTUH. TeXHOIOTUN MOTyYeHUs
HCKYCCTBEHHBIX anama30B. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPIbIX TNl Ha OCHOBE
IIOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. II0BEpXHOCTHOE HATSKEHHE, CMAadUBAHMUE,
KanWUIApHbIE SBJIEHUA. TEIJIOBOE pacCIIMPEHUE U CKaThe. 3aBUCUMOCTH JIaBJICHUS Ta3a OT
o0bemMa, TeMIepaTyphbl.

Temnepatypa. CBs3b TeMIlepaTypbl CO CpeJHEN KMHETUYECKON YHEPrHMel TEIIOBOTO JBHKEHUS
yacTul. TemneparypHsble IIKAJIbI.

BHYTpeHHHH OHCPIHU. Crioco0bI U3MEHEHUS BHyTpeHHeﬁ OHCPIuM: TCILIONCpEaada U COBCPIICHUEC
pa60TbI. Bugnr TCIioncepeaavu: TCILIOMIPOBOJHOCTb, KOHBCKLUA, H3JIYUCHHUC. Bugn
TCILIOIICpEaAaYn B IIpUPOAC U TCXHHUKCE. H606paTI/IMOCTB TCILIOBBIX ITPOLIECCOB.

KommgecTBo TeIIoThl. Y AeabHas TEII0SMKOCTh BEIIIECTBRA. TemnooOMeH U TenI0BOE PaBHOBECHUC.
3axoH HrroToHa-PuxmMana. YPaBHeHI/Ie TEIUIOBOro OajaHca.

[InaBnenue W OTBEpJEBaHUE KPUCTAIMYECKUX BEIIECTB. YENIbHAs TEIJIOTa IIJIABJICHUS.
[TapoobpazoBanue u konaeHcanus. Mcnapenue. Kunenue. Y aenpHas Temnora napoodpa3zoBaHusl.
3aBUCUMOCTh TEMIEPaTyphl KHUIEHUST OT aTMocepHOro maBieHus. HacwlimeHHbIH ¢
HEHACBHILIEHHBIN nap. BiaxxHocTh Bo3ayxa.

DOHeprus TOIUIMBA. Y AeNbHAas TEIJI0Ta CrTOPaHHUS.

[Tpunanmne! padoTs! TeroBbix aeurareneil. KI1/I TemmoBoro nBuratens. TemioBbie ABUTaTeNd U
3alIuTa OKpYyKarollei cpeapbl. TernmoBble TOTEPU B TEIIOCETSIX.

3aKOH COXPaHEHUS U MPEBPAILEHUS SHEPTUN B MEXaHMYECKHUX M TETUIOBBIX MPOIIeccax.
154.4.1.1. Jlemonctpanuu. HaGmronenue
OpoyHOBCKOTO BMKeHU. Habmonenne

T y3uu.

HaOmronenue SABJICHHM TTOBEPXHOCTHOIO HATSKCHMS, CMAUMBAHUS M KalWUISIPHBIX
SIBJIEHUI.

HabitoieHue TerniaoBoro paciupeHus Tell.
V3MeHeHne 1aBiIeHus Ta3a Ipyu K3MEHEHNH 00beMa U HarpeBaHUM WK oxJiaxaeHuu. [IpaBuna
U3MEpPEHUS TEMIIEPATYPBHI.

Bunae! reronepenaymn.



OxmaxkIeHue MPU COBEPIIICHUU pabOTHI.
HarpeBanue npu coBepiieHnu padoThl BHEITHUMH CHIIaMHU.
CpaBHEeHHE TEIJIOEMKOCTEHN pa3InIHBIX BEIIECTB.
HaGmoienue kurmeHusl.
Habumoienue noctosHCTBa TeMIiepaTyphbl IpU Tu1aBieHUH. Moaenu
TEIUIOBBIX JBUTATEIICH.
154.4.1.2. JTabopatopHbie paOOTHI U OTIBITHI.
OnbITHI 110 0OHAPYIKEHUIO ICUCTBHUS CHIT MOJICKYJIIPHOTO TTPUTSKCHUS.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTANIOB IIOBAPEHHOW COJIM WIIM caxapa.

Nsmepenue TEMIIEpATypbl IPU TOMOIIM JKUJIKOCTHOIO TEpPMOMETpa M  JaT4HKa

TEMIIEPaTypBhI.
OmnbITH 10 HAOIOJCHHUIO TETTIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX Tell.
Omnpenenenue 1aBiIeHNs BO3AyXa B OaJUIOHE MINPHILIA.

HccnenoBanue 3aBUCUMOCTH JaBJIEHMSI BO3yXa OT €ro 00beMa 1 TEMIIEPATYPHl.

IIpoBepka TUNOTE3bl  JIMHEHHOM  3aBHCUMOCTM  JJMHBI  CTOJOMKA  >KUAKOCTH
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

HaGmtoneHne n3MeHeHns: BHyTpEeHHEN SHEPIUH Tella B pe3yibTaTe Tensonepeaadu 1 padoThl
BHEILIHUX CHUJI.

HccnegoBaHue siBICHUS TEIIO0OMEHA IIpu CMCIIMBAHUHA XOJIOJHOHN U I‘Opﬂ‘l@ﬁ BOJEI.

OnpeneneHHe KOJIMYCCTBA TCIIJIOTHI, ITOJTYUYCHHOT'O BOI[OfI npu TEIJI000MEHE C HarpeTbIM
MCTAJUIMYCCKUM LMUIUHIAPOM.

Onpenenenre MOLUTHOCTH TETJIOBBIX MOTeph (3akoH HeloToHa-Puxmana).
Ornpenenenne yaeIbHON TEIJIOEMKOCTH BELIECTBA.
Hccnenosanue npouecca ucnapenus. OnpezneneHue
OTHOCHUTEINIbHOM BJIaKHOCTH Bo3ayxa. OmnpeeneHue
YAENBHOM TETUIOTHI IJIaBICHUS JIb/IA.
154.4.2. DnekTpuyecKre U MAarHUTHBIC SIBJIICHHUSI.

DnekTpusanus Tei. [[Ba poaa sjaeKTpruUecKux 3apa10B. BzanmoneicTerue 3apsikK€HHbBIX TeEI.
3axoH Kynona.

DnekTpuyeckoe nojie. HanpspkeHHOCTh 3ieKTpudeckoro nods. [IpuHiun cynepno3uiuu
AIEKTPUUYECKUX MOJIeH (Ha KaYECTBEHHOM YpPOBHE).

B



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTapHbIN 3leKTpudeckuil 3apsn. CTpoeHue aToma.
IIpoBOAHMKY, TUINEKTPUKH U IOJYNPOBOJIHUKH. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS JIEKTPUUIECKOT0O TOKa. ICTOUYHMKH MOCTOSSHHOTO
ToKa. JleficTBHS AIeKTpUYECKOro TOKa (TeII0BOe, XUMUYECKOe, MarHUTHOE). DJIEKTPUUECKUN TOK
B MeTaJuIaX, KUAKOCTSIX U razax.

DnexTpuueckas 1emnb. Cuia Toka. DIeKTpUYECKoe HapsbKeHue. AMIEPMETpP U BOJIBTMETP B LIENU
MOCTOSIHHOTO TOKa. CONpOTHUBJICHHE MPOBOJHUKA. Y IEIbHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma mia yuactka uenu. IlocrnenoBarenbHoe M THapajuieIbHOE COCAMHEHHE MPOBOJHUKOB.
DnektpoaBmxkyias cuia (aanee - 3/1C) B enu nocTossHHOro Toka. 3akoH Oma 1t TOJIHOM LIeTIH.
[TpaBuna Kupxroda. Pacuer nmpocThix anekTpudeckux 1eneil. HenmHeiHbie 371eMEHTHI.

Pabota m MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDxoyns-JleHnma. DinexkTpudeckue Ienu |
NOTpeOUTENH IEKTPUUECKOM s3Heprun B ObITY. KopoTkoe 3aMbikaHue.

IlocTossHABIC MarHUTEL. B3anMoaeiicTBIE NOCTOSHHBIX MariuTOB. Marautaoe nojie. MarHuTHOE
noje 3eMyIM M €ro 3HauyeHWe isg >ku3Hu Ha 3emie. OnblIT Opcerena. MarHuTHoe TMoJie
anekTpuyeckoro Toka. OnbIT Amnepa. [IpuMmeHeHne 31eKTpoMarHuToB B TexHHKeE. JlelicTBue
MAarHUTHOTO TIOJISI Ha MPOBOJHUK C TOkoM. Cuia AMiepa W ompeAcsieHUuE €€ HaIpaBJICHHUS.
DNEeKTpOABUTATENIb MOCTOSHHOTO TOKa. VMCrmosb30BaHME 3JIEKTPOJBHUTaTeieii B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apanes. SIBiaeHue snekTpoMarauTHoN nHaykmn. [IpaBuso Jlenna. DnexkTporenepaTop.
CrocoObl  TIONMyYeHHUsT DIEKTPUYECKONW DHEPruU. OJNEKTPOCTAHIIMM Ha BO300OHOBISEMBIX
HUCTOYHHUKAX OHCPIHUH. DKOJIOTHYECKHE HpO6J’ICMI>I OHCPICTHUKHU. TomuBHBIE 3IEMEHTHl U
ANEKTPOMOOHITH.

154.4.2.1. JlemoHCTpaIuu.
DneKkTpu3anus Ted.
JIBa pojia 3ME€KTPUYECKUX 3apsAI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKONA.
DIIEKTpOCTATUYECKAsA WHTyKIIHSI.
3aKOH COXPAHEHHUS DJIEKTPUUECKHX 3apsI0B.
MonenrpoBaHue CUIOBBIX JIMHUN 3JIEKTPHUUECKOTO MOJIS ¢ TOMOIIBIO OYMaXKHBIX CYJITAaHOB.
[IpoBOAHMKHU U AUDIIEKTPUKHU.
Hctounnku mocToSHHOTO TOKA. [lericTBus
JIEKTPUYECKOTO TOKA. DIEKTPUUECKUN TOK
B )KUJKOCTH. ['a30BbII pa3ps.

N3mepenne cuiibl TOKa aMIEPMETPOM.



N3mepenue a1eKTpu4ecKoro HanpsKeHus BoJabTMeTpoM. Peoctar n
MarasuH COIPOTHBIICHUH.
B3aumMopeiicTBrE NOCTOSHHBIX MATHUTOB.
MonenpoBaHue HEBO3MOKHOCTH pa3/ieJICHUs IOJIOCOB MAarHUTA.
MogenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
OmneIT Opcreaa.
MarnuTHO€ 10J1€ TOKa. DJIEKTPOMArHmT.
JlelicTBUE MAarHUTHOI'O MOJIS HA IPOBOJHHUK C TOKOM.
DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
OnsiTel @apazest.
DJeKTporeHepaTop NOCTOSIHHOIO TOKA.
154.4.2.2. JJaGopatopHbie paOOTHI U OIIBITHI.
OnbITH 10 HAOIIOACHUIO AJIEKTPU3ALIUHU TEJ IIPU COTPUKOCHOBEHUH U MHTyKIIHEH.
NccnenoBanue 1eiCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U JudeKTpuKu. COopka
Y MCTIBITAaHUE 3JIEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO YepPe3 PE3UCTOP, OT HAMPSIKCHUS Ha
PE3UCTOPE U COMPOTHBIICHUS PE3UCTOPA.

OHLITBI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTD 3JICKTPUYCCKOT'O COITPOTUBJICHU ITPOBOAHNKA OT €TI0
AJIMHBI, TUTOMAAW TOIIEPCYHOI0 CCHCHNA U MaTCpHrajia.

OHpC,Z[CJ'ICHI/IC YACIBHOT'O COIMPOTUBIICHUS ITPOBOAHUKA.

HpOBepKa ImpaBujia CIOXKCHUA HaprI)KeHI/II\/II IIpru IOCI€A0OBATCIBHOM COCAMHCHHU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiIa ISl CHIIBI TOKA IIPH MMAPAJIEIIBHOM COEIMHEHNN PEe3UCTOPOB. OnpeneneHue
O/1C u BHYTpEHHETO CONIPOTUBIIEHUS UCTOYHHUKA TOKA.

[IpoBepka npasun Kupxroda.

IIpoBepka BeinonHeHNs 3akoHa OMa 1711 IOJTHOW LETIH.

M3yuyeHne BOIbTaMIIEPHBIX XapaKTEPUCTUK HEMTMHEHHBIX JIEMEHTOB (JIaMIIbl HAKAINBAHHS WITH
IIOJIyIIPOBOIHUKOBOI'O AMOAA).

Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 pe3uctop. OnpeneneHue

MOIIIHOCTH AJIEKTPUYECKOTO TOKA, BBIIEISIEMO Ha PE3UCTOPE.



Omnpenenenue KIIJ[ narpesarens.

HccnenoBanye MarHiTHOI'O B3aUMO/IEHCTBHUS ITOCTOSIHHBIX MArHUTOB.

W3ydyeHre MarHMUTHOTO TOJS MOCTOSIHHBIX MAarHUTOB NMPU HX OOBCIWHEHUU W Pa3CiICHUMU.
HccnenoBanue IEHCTBUS JIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE CHUJIBI B3aHMOﬂeﬁCTBHH KaTyllKyu ¢ TOKOM U MarourTa
OT CHJIbI U HAIIPABJICHUA TOKA B KATYIIKC U OT HAJIMYINA (OTCYTCTBI/ISI) CCPACUYHHKA B KaTyUIKC.

N3yueHne AeicTBUS MarHUTHOrO IOJS HA HMPOBOJHUK C TOKOM.
KonctpyupoBanue u usyuenue padboThI JIEKTPOABUTATEIS.
N3mepenne KIIJ[ anekTpoaBuraTenbHOi yCTAHOBKH.

OnEBITH 110 HCCIICAJOBAHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ HWHAYKOWUU: UCCICIOBAHUC U3MEHEHHI
SHAYCHHA U HAITPABJICHUSA MHAYKIIMOHHOT'O TOKA.

154.5. CopepxxaHue obyyeHus B 9 Knacce.
154.5.1. MexaHuuyeckue sIBJICHUS.

Mexaanu4deckoe JBUKCHUC. MaTepI/Iam,Has[ Touka. CnocoObl oOmnucaHus MEXaHHYECKOTO
JABUMOKCHUA: Ta6HI/I‘IHBII>'I, Fpa(queCKHﬁ, aHamTrueckuii. Cuctema orcueta. OTHOCHUTEIBHOCTD
MEXAaHUYCCKOI'O JIBUKCHUA.

BekrtopHble BenMYMHBI, OIEpallMM € BEKTOpAaMM, IMPOEKIMU BeKTopa. Pamuyc-BekTop
MAaTepHAIbHON TOYKH, MEPEMEILICHUE Ha IJIOCKOCTH. PaBHOMEpPHOE MPSIMOJIUHENHOE ABUKECHHUE.
HepaBHomepHoe mnpsimonuHelHOoe aBuWKeHHe. CpelHssi U MIHOBEHHash CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JBHKCHUHU.

Yckopenue. PaBHOyCKOpeHHOE MPSMOIMHEHHOE ABMKEHUE. Y CKOpPEHHE CBOOOTHOTO TMAICHHUS.
Omuertel [Nannnes.

I'paduueckas nHTEpHpeTays YCKOPEHUs,, CKOPOCTH, MPOMIEHHOIO MyTH U MEpEeMEeIIeHUs JUIs
MPSIMOJIMHENHOTO JBUKEHHUS.

I[BI/I)KCHI/IC TCI1a, 6p0H_ICHHOF0 nox yrjioM K rOpru30HTY.

JIBr>keHue 1O OKpPYKHOCTH. JIMHEWHass CKOpOCTh, YTJIOBasi CKOPOCTb, IMEPHOJI W HYacTOTa
oOparieHusi MPU PABHOMEPHOM JBIKEHHUH TIO OKPYXHOCTH. CKOpPOCTh W YCKOpEHHE MpHU
JBVKEHUH 110 OKPY>KHOCTH.

Bexkrop cuibl. PaBHOACHCTBYIOIIAs CHIA.

ITepBriii 3akoH Hprorona. Btopoit 3akon Hprotona. Tpermit 3akoH HeroTona. [lpuHimn
CYNEPIO3UIINU CHIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CWiIa TPEHUSI CKOJIBXKEHUS, CHJIa TPEHUS MOKOS,
npyrue Bubl TpeHus. Koagduuuent Tpenus.

HBI/I)KCHI/IG TEJI IO OKPY>KHOCTH 1O HeﬁCTBHeM HECKOJBKHUX CHUII.



3akoH bepuymniu um nmoabeMHasi cuiia Kpbuta. COBpEMEHHbIE JIeTaTelIbHbIE amlmapaThl, CyJa Ha
MOJBOJHBIX KPBUIBSAX, AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISX. JIBM)KeHHME Moe3fa Ha
MAarHUTHOM MOIYIIKE.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. [[BUKEeHHE TeJl BOKPYT IPaBUTALIMOHHOIO IIEHTpa
(B8 Tom uwmcne mmaHer Bokpyr Counnima). IlepBas kocmudeckas ckopocTh. HeBecoMocTh u
MeperpysKu.

PaBHOBecue matepuanbHOW TOYKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue TBepIOro Teia C
3aKpEIUICHHOM OChI0 BpaiieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc Tena. U3mMeHenue nmnylibca. IMIynibC CHilbl. YIIPYroe U HEyIpyroe B3auMOJACHCTBHE.
3aKOHBI U3MEHEHUS U COXPAHEHUs UMITYJIbCa. PEakTUBHOE IBH>KEHHE.

Mexannueckast pabota u MOIHOCTb. PaboTa cuil TxKecTH, ynpyrocty, TpeHus. CBsi3b S3HEPIUU U
pa0otsl. IloTeHIManbHASA SHEPrUs Tela, MOJHATOrO Hajl HOBEPXHOCThIO 3eMid. [loTeHnnanpHas
sHeprus cxatou npyxunsl. Kunernueckas sueprus. Teopema 0 KUHETUYECKOW PHEPIUU. 3aKOH
U3MEHEHHUS U COXPAHEHUSI MEXAHUYECKOM JHEPTUN.

154.5.1.1. lemoHcTpanuu.
HaOnroeHne MexaHu4ecKoro JBM)KCHUS TeJla OTHOCHTEIBHO Pa3HbIX TEIl OTCYETA.

CpaBHeHME MyTeW U TPACKTOPHM JIBHXKEHHS OJJHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX Tl
oTCYeTa.

N3MepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO IBHYKEHUS.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.
Habmtonenue nBukeHus Tefa rmo OKpy>KHOCTH.

Habntoienne MmexaHndeckux sBJIEHUH, IPOUCXOIAUINX B cucTeMe oTcuera "Tenexka" npu ee
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENIHO KaOUHETa (PU3UKH.

HaGmronenne paBHOBECHSI Tel, CBOOOJHOTO TAJEHHUs, KOJICOAHHWs MasTHHKAa B
HMHEPIHMATBHBIX CHCTEMaX KaK MOJATBEPKICHUE MPUHITUIIA OTHOCUTEIHHOCTH.

3aBUCUMOCTh YCKOPEHHMSI T€Ia OT €ro Macchl M JEHCTBYIONIEH Ha HErO CUJIBI.
HabmtoneHue paBeHCTBA CHIT TIPU B3aUMO/ICHCTBUU TE.

W3meHeHune Beca Tena Npu yCKOPEHHOM JIBH)KEHHUU.

[lepenava nMmynbsca npu B3aMMOJICHCTBHUM TEIL.

[IpeoOpa3oBanus SHEPTUU MPU B3AUMOJICHCTBUH TeJl.

CoxpaHeHne UMITyJIbca MPU A0COIIOTHO HEYIPYTOM B3aUMOJICHCTBUH.
CoxpaHeHHe UMITYJIbCa MPU YIIPYTOM B3aUMOACHCTBHM.

Habmtonenue peaktuBHOro aBmkeHus. CoxpaHeHue

SHEPTHH MTPH CBOOOTHOM TaJICHUH.



CoxpaHeHHe YHEPTUH NP JIBUKCHUH TeJIa O] IEHCTBUEM MPYKUHBL.
154.5.1.2. JTabopatopHbie paOOTHI U OTIBITHI.

KoHctpyupoBanue Tpakra Ui pa3srOHa U JAJIBHEHUIIEr0 paBHOMEPHOI'O JBM)KCHMS IIApUKa WIN
TEIIEKKH.

Omnpenenenrue CpeaHe CKOPOCTH CKOJBKCHHUS OpyCKa WIIM JIBIKEHUS IIApUKa MO HAKIOHHON
MJIOCKOCTH.

OrnpezenieHne yCKOPEHUs Tejla Mpy paBHOYCKOPEHHOM JIBUXKEHUU 10 HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH [IPU PABHOYCKOPEHHOM JIBIDKCHHUHU O€3 HadallbHOM
CKOPOCTH.

HpOBepKa TUIIOTE3bI: €CJIM IIPU PABHOYCKOPCHHOM JABUKCHHUU 0e3 HavaabHOMI CKOPOCTH IIYyTU
OTHOCATCA KaK pAJd HCUCTHBIX YUCECJI, TO BpCMCHAa OJMHAKOBBI.

HccnenoBanue qBUKEeHHS Tesa, OPOLICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CUJITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JTaBJICHHUS.
Onpenenenre KodphUIIUEHTa TPEHHUS CKOIBKCHHUS.

Ornpesenenne )XeCTKOCTH MPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI  YIPYTOCTH, BO3HUKAKOUIEH B IPYXKWUHE, OT CTEIEHHU
nedopMaruy npy>xH1HbI.

Ompenenenue pabOThl CHIIBI TPEHHUS MPU PAaBHOMEPHOM JBI)KCHHH Tejla MO TOPU30HTAIHHOM
TOBEPXHOCTH.

Omnpenenenne pabOTHI CHUITBI YIIPYTOCTH TIPH MTOIBEME I'Py3a C UCITOJIb30BAHHEM HETIOIBHKHOTO U
MMOABUKHOTO OJIOKOB.

154.5.2. Mexaunueckue KojaeOanus U BOJTHBI.

KonebarenbHoe papmwkeHne. OCHOBHbIE XapaKTePUCTUKU KojeOaHM: TIEpHOA, YacToTa,
amruintyaa. ['apmonnueckue konebaHus. 3aTyxarolue KoynebdaHus. BeiHyX/1eHHbIE KOJeOaHus.
Pe3onanc.

Matematuueckuii ¥ TNpYXUHHBIH MasTHUKU. [IpeBparneHue sHepruM Mpu KojeOaTelbHOM
JBUKCHUHU.

Mexanundeckue BOJHBL. [IpogosbHbIE W monepedHbie BOMHBI. CBONCTBA MEXaHMYECKHUX BOJIH:
untepdepenius u nudpakuus. J[nrHAa BOIHBI U CKOPOCTh €€ pacipocTpaHeHus. MexaHnueckue
BOJIHBI B TBEPJIOM T€JIE€, CEICMUYECKUE BOJTHBI.

3Byk. PacnpocTpanenue U orpakeHue 3BykKa. [ pOMKOCTh 3ByKa M BbICOTa TOHA. Pe3oHaHC B
akyctuke. IHpa3Byk u ynbpTpa3Byk. Mcnonb3oBaHue yibTpa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

154.5.2.1. JleMmoHCTpanuu.



Habmonenue xonebaHuii TEN MO ICWCTBUEM CHIIBI TSHKECTH U CHIIBI ynpyroctu. HaGmronenue
Koje0aHuil Tpy3a Ha HUTH U HA TIPYKUHE.
Habmroienue BeIHYX/I€HHBIX KosieOaHUil U pe3oHaHca. PacipocTpanenue
MPOJIOJIBHBIX U MOMEPEUHBIX BOJH (Ha MOJIEIIN).
Ha6monenue unrepdepenunu u qudpakiini BOJIH HA IOBEPXHOCTH BoAbl. Habnroaenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.

154.5.2.2. JTaGopatopHbie paOOTHI U OIIBITHI.
Omnpenenenre 4acTOTHI U TIEpUO/Ia KoyieOaHMil MaTEMaTHUYECKOr0 MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil pyKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepUoa KojeOaHUi Tpy3a Ha HUTHU OT AJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHo/ia KojeOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH Mepuo/ia KosuedaHuil rpy3a, HOIBEUIEHHOIO K JIEHTE, OT MacChl Irpy3a.

OHLITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD IICPUOIa KoJIeOaHMI MPY>KUHHOI'O MadTHHUKA OT
MAacCCHhI I'py3a 1 )KCCTKOCTHU ITPYKUHBI.

N3mepeHune ycKopeHus: CBOOOAHOTO Ma/IeHHUS.
154.5.3. DnekTpoMarHuTHOE MOJI€ U 3JIEKTPOMarHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH.
[[Ixana 31eKTPOMarHUTHBIX BOJH. MICIIOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBS3H.
Pagnomoxamust. KocMuueckast CBSI3b.

DJIleKTpoMarHuTHas mpupoaa cBera. CKopocTh cBeTta. BoOJIHOBBIE CBOMCTBa CBeTa:
uHTephepeHus U AudpaKius.

154.5.3.1. Jlemoncrpauuu. CBolcCTBa
AIIEKTPOMATHUTHBIX BOJIH.
Wutepdepeniys u qudpakius cBeTa.
154.5.3.2. JTaGopatopHbie pabOTHI U OTIBITHI.
W3ydenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIbHOTO TenedoHa. [IpoBenenue
OTIBITOB 110 HAOJIOICHUIO MHTEPPEPCHITNN U TU(PPAKITUN CBETA.
154.5.4. CBeToBBIC SIBJICHUSI.

JlydyeBas Moaenb cBeTa M reoMerpuueckas ontuka. Mcrounuku csera. [IpsmonmHerinoe



pacnpoctpaHenue cBeta. 3armenus Connua u JIynsl. Otpakenue ceeta. [lnockoe 3epkano. 3akoH
orpaxkeHust cBeta. [loctpoeHue nzodpakeHuit, CHOPMUPOBAHHBIX 3EPKATIOM.

[MpenomiieHne cBeTa. 3aKOH TpeJoOMIICHUS cBera. [lolHOE OTpakeHHEe CBeTa.
Vcnonp30BaHuE MOTHOTO OTPAXKEHUS B ONTHYECKUX CBETOBOAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xox omyded B nwmH3e. Dopmyna TOHKOW JnuH3BL [locTpoeHue W300paKeHUH,
chOpMHUPOBAHHBIX TOHKOM JMH30M. Omntuueckas cucremMa (Qoroamnmnapara, MHKPOCKONa U
Tesneckorna. I 1a3 kak onTuyeckas cuctema. bin3opykocTs U 1adbHO30PKOCTD.

Paznoxenue 6enoro csera B criektp. OnblTel HproToHa. Cli0’keHHE CEKTPaIbHbIX 1IBETOB.
Jucnepcus ceera.

154.5.4.1. Jlemonctpauuu. [Ipamonuneiinoe
pacnpocTtpaHneHue csera. OTpaxxeHue
CBETA.
[Tonmyuenue u300paxeHnil B INIOCKOM 3€pKaje.
[Ipenomiienune ceera.
OnTHyeckuil CBETOBO/.
Xon ntyueil B coOuparoneit aunze. Xox
JIy4el B pacCEeUBaroOLIEeH JINH3E.
[Tonydenune n3o0pakeHui ¢ TOMOIIbIO JIMH3.
[Tpunun neiictBus GoToanmnapara, MUKpOCKONA U TEJIECKOIA.
Mopens rnasa.
Pasnoxxenue 6enoro cBera B CHEKTP.
[Tonmyuyenue Genoro cBeTa MpU CIOKEHUH CBETA Pa3HbIX 1IBETOB.
154.5.4.2. JTaGopaTtopHbie pabOTHI U OTIBITHI.
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHUsI CBETOBOIO JIyda OT yrJja NajeHusl.
N3yyenne cBONCTB n300paskeHNUs B IUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCMMOCTH yIUIa IIPEJOMIIEHUS OT yIia MAJEHUsI CBETOBOIO Jydya Ha
IpaHMIE "BO3/yX - CTEKIIO".

[Tonydenue n300paskeHUH ¢ TOMOIIBIO COOUPAIOIICH JTMH3HI.
Omnpenenenne HOKYCHOTO PACCTOSIHHS M ONTHYECKOM CHITBI COOMparoIeit TMH3bI. OMBITHI
0 Pa3JIO’KEHUIO OEJIOro CBEeTa B CIEKTP.

OMBITHI 11O BOCIIpHUATUIO IBETA NPECIAMCTOB IIPU UX H36JHOZ[€HI/II/I YCpe3 IBCTOBBIC q)HHBTpBI.



154.5.5. KBaHTOBBIE ABJIEHUS.

Onwitel Pezepdopna u mmanerapnas Mmozienb aroma. Mopjenb aroma bopa. Mcmyckanuwe u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JIuHEHyaThIe CIIEKTPBI.

PamuoakTtuBHOCTh. Anbda-, OeTa- u ramma-usnydeHus. CtpoeHue aToMHOro siapa. Hykinonnas
Mozelb aroMHoro siapa. W3orombl. PapmoakTtuBHBbIe mnpeBpamieHus. [lepuon mnosypacnana
aTOMHBIX siaep. [leiicTBue pajaMOaKTUBHBIX HU3IY4YEHHI Ha JKHUBBIE OpPraHU3MbI. 3alluTa OT
PaIMOAKTUBHOIO U3JIYUYCHHUSI.

}Iz[epHHe pPE€aKknuu. 3aKOHBI COXpaHCHHUA 3apsAa0oBOro M MacCOBOI'0 4YHCCIL. 9Hepr1/151 CBiA3HU
ATOMHBIX AOCP. CBs13b MacChl U OHCPIHH. Peakium cuaTe3a U ASICHUS AACP. Hcrounuku OHCPIrun
COJ'IHI_Ia H 3BC31. HnepHaﬂ OHCPI'CTHKA. OKOJIOTHYECKHE HpO6JICMLI ﬂﬂepHOﬁ OHCPI'CTHKH.

154.5.5.1. JlemoHncTpanuu.
CrexTpsbl U3yU€HHUS U MTOTJIOICHUS.
CrieKTphl pa3avyuHbIX I'a30B.
CrnexTp Bogopoja.
Hab6mronenue tpekoB B kamepe Bunbcona. Pabora
CUETYMKA HOHU3UPYIOIIUX U3TyUEHU.
Perucrpanus usnydeHus NpupoIHbIX MUHEPAJIOB U IPOTYKTOB.
154.5.5.2. JTabopaTopHble pabOTHI U OIBITHI.
HabutoieHne crijiomHbIX U JIMHEHYaThIX CIEKTPOB U3Ty4EHUSI.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusm).
N3mepenue pagnoakTUBHOTO (oHa.
154.5.6. IToBTOpUTENHHO-0000IIAIONTHIA MOTYb.

[ToBTOpHUTENBHO-0000IAOIINI MOYJb MPETHA3HAYCH I CHCTeMaTH3allud W 0000IICHHS
MIPEIMETHOTO COJICPKAHUS U OIBITA ESTEIBHOCTH, MPUOOPETEHHOTO MPU U3YYEHHUU BCETO Kypca
(¢bu3uKkn yriayOoJIeHHOTO YpPOBHS, a TakKe ISl MOJATOTOBKHM K OCHOBHOMY TOCYJAapCTBEHHOMY
9K3aMeHy Mo (pU3MKe.

B mponecce m3ydeHHs TaHHOTO MOIYJSl PEAM3YIOTCS M IOMYYaloT AalbHEHIee pa3BUTHE
yueOHble JecTBUs, OOeCleYnBaloOIUe JIOCTHKEHHE NPEIMETHBIX M  MeTalpeIMeTHBIX
pe3yabTaToB O0y4YeHHs, (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOH TPAMOTHOCTH: OOBSCHEHHE W
OIMCaHME SIBIICHUI Ha OCHOBE NMPUMEHEHUs (PU3NUECKUX 3HAHHUM, HCCIe0BaTeNIbCKUE JeHCTBUS
(BBIIBM)KEHHME TUIOTE3, MOCTAHOBKA IENM U IJIAHUPOBAHUE HCCIIECIOBAHMS, aHAIN3 JAaHHBIX H
II0JIy4E€HUE BBIBOJIOB).

[IpennoururenbHOM (OpMOII OCBOEHUS MOJIYJs SBISETCS MPAKTHKYM, IporpaMma KOTOPOTO
BKJIIOYAET:

peleHue 3aa4, OTHOCSIIUXCS K pa3IMYHbIM pazesiaM U TeMaM Kypca (pU3HKH, B TOM YUCIie



3aJ1a4, THTETPUPYIOIINX COAECPKAHUE PAa3HBIX PA3/IEIIOB;

BBITIOJTHEHUE JIa0OpaTOPHBIX pabOT U ONBITOB (BKJIOYas pabOTHI U OMBITHI U3 MEpEeYHEeH K
paszenaM Kypca) B YCIOBMSIX CaMOCTOSATEIbHOIO IUIAHWPOBAHMSI IIPOBEICHUS HCCIEIOBaHMS,
BbIOOpa ¥ 00OCHOBAHUS METO/1a U3MEPEHHUSI BEIMYMH, COOPKU IKCIIEPUMEHTAIbHONU YCTAHOBKH;

BBITIOJTHEHUE MPOOJIEMHBIX 3aJ]aHWi MPAKTHKO-OPHEHTUPOBAHHOTO XapakTepa (3alaHus TIo
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH ), B TOM YHCJI€ 3aJaHUI ¢ MEXIPEAMETHBIM COJICPIKAHUEM;

paboTy HaJ rPYIITOBBIMHU WJIH HHIUBUIYaTbHBIMU IPOEKTAMH, CBSI3aHHBIMH C COJIEpPKaHUEM Kypca
bu3uKH.

W3ydenne TOBTOPUTENHHO-0000IIAIONIETO MOZYJISI MOXET 3aKaHUYMBAaThCS IPOBEIECHHEM
JIMarHOCTHYECKOW paboThl 3a Kypc (HU3UKU YIIyOJIEHHOI'O YpPOBHS, BKIIIOYAOIIEH 3aJaHMs
Pa3HOTO YpPOBHSI CIIOXHOCTU. Pe3ynbTaThl BBINOJIHEHUS JIUArHOCTHYECKOM pabOoThl MOTYT
[IOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIUXCA K OCHOBHOMY I'OCYapCTBEHHOMY 3K3aMEHY I10
¢u3nke, a TaKkKe CBHUICTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOI
IPaMOTHOCTH.

154.6. [naHupyemble pe3ynbTatbl OCBOEHUA U3NKN (YrnyorneHHbIN
YPOBEHb) Ha YPOBHE OCHOBHOro obuiero obpasoBaHus.

154.6.1. U3yyenne ¢u3uku HA ypOBHE OCHOBHOTO OOILEro 0Opa30BaHMs HAMpPaBICHO Ha
JOCTHKEHHE IMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

154.6.2. B pe3synbrate u3yueHHUs: (GU3UKHM HA YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS Y
oOyyarorierocs 0ynyT choOpMUPOBAHBI CIEAYIOMINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

1) maTpuoTHYECKOrO BOCTIUTAHUS:
MPOSIBJIEHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (PU3MUECKOI HAyKH;
LIEHHOCTHOE OTHOILIECHHE K JIOCTHKEHUSIM POCCUMCKUX YUCHBIX-(DU3UKOB;

2) rpakJIaHCKOT'0 U TyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAUYUMBIX M ITHUECKUX
po0GJieM, CBA3aHHBIX C IPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

OCO3HaHWE BaXKHOCTH MOPAIbHO-OTUUYECKUX IPUHIIUAIIOB B ACSITEILHOCTH YYEHOTO;
3) ACTETUYECKOTO BOCITUTAHHS:

BOCIIPHUATUC OSCTCTUYCCKUX KadCCTB (I)I/I3I/I‘-ICCKOf/'I HAayKu: €€ TapMOHUYHOTO IIOCTPOCHMHA,
CTPOroCTH, TOYHOCTH, JJAKOHHUYHOCTH,

4) IeCHHOCTH HAyYHOT'0 TO3HAHMUSL:

OCO3HaHME IIECHHOCTU (PU3UYECKOM HAyKH KaK MOIIHOI'O MHCTPYMEHTAa IO3HAHUS MUPA, OCHOBBI
Pa3BUTUS TEXHOJIOTUN, BAKHEUILEH COCTABIISIIOIIEN KyIbTYPBI;

OpHUEHTAIMS B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEJICTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS PUPO/IbI;



pa3BHUTHE HAYYHOH TI0003HATENFHOCTH, HHTEPECA K HCCIIEI0BATEbCKOM IeATEILHOCTH;
5) dopMupoBaHUs KyJIbTYpPbI 3I0POBbS K SMOLIMOHAILHOTO OJIarononyyus:

OCO3HAHME IICHHOCTH Oe30macHOro obpasza >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BXHOCTU MpPaBHJI OE30MACHOTO MOBEJIEHUS Ha TPAHCIOPTE, HA JOpOrax, ¢ 3JEKTPUUYECKUM U
TEIUIOBBIM 00OPY/IOBAaHHEM B JOMAITHUX YCIOBUSX;

c(hOpMUPOBAHHOCTH HAaBbIKA pe(IIEeKCHH, IPU3HAHKUE CBOETO MPaBa Ha OIIMOKY U TaKOT'o JKe MpaBa
y JIpyroro 4ejoBeKa;

6) TPy1OBOTO BOCTIUTAHHUSL:

AKTUBHOE YYaCTHE B PCIICHUM NPAKTUYECKUX 3a1ady (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3alliii, HACEJICHHOI0 IIyHKTa, POJHOTO Kpas) TEXHOJOTUYECKOW | COLMaIbHOU
HaIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCII€ U (PU3NUECKUX 3HAHUIA,

MHTEPEC K MPAKTHUECCKOMY M3YYCHUIO MPodeccuii, CBSI3aHHBIX C (PU3UKOI;
7) PKOIOTUYECKOTO BOCITUTAHUSI:

OpHUCHTalus Ha IMIPUMCHCHHUC @mn%cxnx 3HAHUK U pCIICHUs 3a1a4 B obmactu OKPY)I(aIOHleI;'I
CpCabl, IMIAHUPOBAHUA IMOCTYIIKOB M OLCHKHW HMX BO3MOXHBIX HOCJIGZICTBI/Iﬁ JUIS 0pr>1<a}01uel71
CpEAabI;

OCO3HaHHE II100aIbHOT0 XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelieHus;
8) ajanTanuy K U3MEHSIOLIMMCS YCIOBUSM COLMAIHON U IPUPOTHON Cpeibl: MOTPEOHOCTD

BO B3aUMOJEHCTBUU DA BBINIOJIHEHUU HCCIECIOBAaHUN U IIPOEKTOB
(u3nuecKoil HalpaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHUX;

IOBBIIICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH 4UCpe3 NPAKTUICCKYTO JCATCIbHOCTD, HOTp€6HOCTI)

B (hopMHpOBaHUM HOBBIX 3HaHUM, yMEHUIN (POPMYIUPOBATH UAEH, IOHITHUS,
TUINIOTE3BI 0 (PU3MUECKUX 00bEKTaX U SBICHUSIX;

OCO3HAHHUC ILC(I)I/II_[I/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/IBI/IKI/I;
IJTaHUPOBAHUC CBOCTO PA3BUTHUA B HpI/I06peTCHI/II/I HOBBIX (I)I/I3I/I‘-ICCKI/IX 3HaHHI>i; CTPCMIJICHHUC

aHAJIM3UPOBATH U BBISBIISATH B3aMMOCBS3H IPUPO/IbL, 00IIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUI;

OIIEHKa CBOUX JICHCTBHI C yU4eTOM BIHMSHHUS HAa OKPYXKAIOIIYIO CPEy, BOBMOXKHBIX TJI00ATBHBIX
MOCJIEICTBUN.

154.6.3. B pe3ynbrate nu3yueHus: Gu3uKu (yriayOJeHHBIH YPOBEHb) HA YPOBHE OCHOBHOTO
obmrero oopazoBaHus y o0ydarorerocst OyayT copMUpOBaHbI METAPEIMETHBIE PE3yJIbTATHI,
BKJTIOYAIOIIIME [T03HABATEIbHBIC YHUBEPCAIbHBIC YdeOHbIE IEHCTBHSI, KOMMYHUKATHBHbIC
YHUBEpCaJIbHbIE yueOHbIE ACHCTBUS, PETYIATUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUS.

154.6.3.1. OBnageHue yHUBepCaTbHBIMU YU€OHBIMU IO3HABATEIbHBIMU JCHCTBUAMU:

1) 6a30BbIC TOTUYECKHE JCHCTBUS:



BBUSIBIIAIT M XapaKTepu30BaTh  CYLIECTBEHHbIE  TNPU3HAKM  OOBEKTOB  (SBJICHHUIA),
KJ1accu(uIupoBaTh UX;

BBISIBJIAITh 3aKOHOMEPHOCTH M TIPOTUBOPEYMS B paccMaTpuBaeMbIX (pakTax, NaHHBIX H
HaOJIIOACHUAX, OTHOCALIMXCS K (PU3NUECKUM SIBIICHUSM;

BBIABJIATH IMPUYIUMHHO-CIICACTBCHHBIC CBA3H MPH U3YYCHHUU (I)I/ISI/I‘-IGCKI/IX SIBIICHUI U MponecconB,
IIPOBOAWTE BBIBOAbLI C HMCIIOJIB30BAHUEM ACAYKTHBHBIX W HWHIAYKTHBHBIX YMOSaKqueHHﬁ,
BBIIBHUI'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH,

CaMOCTOSATENIbHO BBIOMPATh CMOCOO pemieHus y4deOHoW Qu3nueckor 3amaun  (CpaBHEHUE
HECKOJIbKUX BApUAHTOB PEIEHUs, BHIOOp HaMOOJEe MOAXOJAIIETO ¢ YYeTOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUERB).

2) 6a30BbBIC UCCIICIOBATEIIBCKHUE ACHCTBUS:
WCIIO0JIB30BATh BOIPOCHI KaK UCCIIEIOBATEIbCKHI HHCTPYMEHT TIO3HAHHUS;

MPOBOJUTH IO CAMOCTOSATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIH (hU3NYECKHid
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHUE (PU3UUECKOTO SBICHUS;

OLICHMBATh HA TPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpMAIUIO, TMOJYyYEeHHYI0O B XOje
HCCIIEA0BAHUS WIHM DKCIIEPUMEHTA,;

CaMOCTOATENbHO (HOpMYyIUpPOBaTH OOOOIIEHUS W BBIBOABI IO pPE3yJbTaTaM TMPOBEIECHHOTO
HaOIIO/IEHUs, OTBITA, UCCIIEIOBAHNUS,

IMPOTrHO3UPOBATH BO3MOKHOC I[ﬂJ'IIaHCfIHIGG Pa3BUTHC (1)I/I3I/IT-ICCKI/IX IIPOLECCOB, a TAKKC BBIABUT'ATb
MMpEANOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBHUAX U KOHTCKCTAX.

3) pabota ¢ uadopmarueit:

IPUMEHATh Pa3IMYHbIE METO/bl, HHCTPYMEHTBI U 3alPOCHl MPHU MOUCKE U 0TOOpe MH(pOopMaluu
WM JaHHBIX C YYE€TOM IMpEeAJIOKEHHOHN yueOHoH pu3ndeckoi 3a1auu;

aHAIIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIUIO PA3IUYHBIX BHIOB U
dhopm mpecTaBIeHNUs,

OLIEHUBATh HAJECKHOCTh HMH(POPMAIUM 1O KPUTEPUSM, NPEAJIOKEHHBIM YUHUTEIEeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMANbHYI0 (opMy TpeAcTaBiIeHHs HHPOpPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3aJjaul HECIOKHBIMU CXeMaMH, AMarpaMMaMiy, UHOW rpadukoi u
UX KOMOMHAIUSIMH.

154.6.3.2. OBnageHne yHUBEPCATHbHBIMHA yU€OHBIMH KOMMYHHUKATUBHBIMU JIEHCTBUSMU:
1) obmienue:

B Xoe OOCYXICHHUs y4eOHOro maTepualia, pe3yJbTaTOB Ja0OpPAaTOPHBIX PAabOT W TMPOEKTOB
3alaBaTb BOIIPOCHI IO CYIICCTBY chymnaeMoﬁ TCEMBI U BBICKA3bIBaThb HUJCH, HAIICJICHHBLIC Ha
peleHre 3aJa9u ¥ MOIepKaHne OOIICHIS,

COIOCTABJIATh CBOU CYXJAEHHUS C CYXACHUSMH IPYTUX YYaCTHUKOB JMANOra, OOHApYyKHUBaTb
pa3au4ne U CXOACTBO MO3HUIINMN;



BBIPAXKATh CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJUYHO MPENCTaBIATh PE3yJbTaThl BBITOJHEHHOTO (U3UYECKOro OIbITa (IKCIEpUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

2) coBMEeCTHas ACATEIBHOCTD (COTPYAHHYECTBO):

MMOHUMATH ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAH/IHON U HHIUBUAYaTbHOU PaOOTHI PH PEIICHUN
KOHKPETHOU (pr3nyecKoi IpoOIeMbl;

MPUHUMATDH €M COBMECTHOU JESATEIHLHOCTH, OPraHU30BBIBATH JEHUCTBUS IO €€ JOCTHKEHHIO:
pacnpenenarb poiau, o0CyXIaTh IMPOLIECCHl U Pe3ybTaTbl COBMECTHOM paboThl, 0000IIaTh
MHEHHSI HECKOJIbKUX YEJIOBEK;

BBINOJIHAT CBOIO YacTh paboThl, 1OCTUTAsl KAUECTBEHHOT'O Pe3yJibTaTa [0 CBOEMY HaIpaBJICHUIO
Y KOOPJMHUPYS CBOU JACUCTBUSA C APYTMMH YJICHAMU KOMaH/IbI;

OLICHMBAaTh KA4e€CTBO CBOErO BKJIaJa B OOMIMII MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

154.6.3.3. OBnajgeHue yHuBepcalbHbIMU YU€OHBIMH PETyJIATUBHBIMU JICHCTBUSIMU:
1) camoopranuzanus:

BBISIBJIATE NPOOJEMbl B JKU3HEHHBIX W YYEOHBIX CHUTyalUsX, TpeOYIOUMX i peLIeHus
(bu3NYeCKUX 3HAHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJAaX NMPHUHATUS pelleHUH (MHAMBHUIYyaJIbHOE, MPUHSATHE
pelleHus B rpynine, NpUHITHE PEelIeHUi TpynIo);

CaMOCTOSITENILHO COCTaBJIATh AITOPUTM pelleHns GU3NYECKOH 3a1auM WK TUIaH UCCIIeI0BaHUs C
Y4E€TOM HMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHPOBATh MIpeijaraeMble
BapHUaHThI PELICHUH;

MIPOBOAUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.
2) caMOKOHTPOJIb (pediekcun):
JaBaTh OIEHKY CUTYAIlMX ¥ TIPeJIarath IJIaH €€ N3MEHEHHS,

OOBSICHATH NPUUMHBI TIOCTUKEHUS (HEAOCTHKEHHS) Pe3yJIbTaTOB JIEATENbHOCTH, AaBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B JI€ATEIHHOCTh (B TOM YHCIE B XOJ BBINOJTHEHHUS (PU3UIECKOTO
WCCTIEOBAaHUSl WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHUTYAIlHi,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa 1IN U YCIOBHUSM.
3) SMOLIMOHAIHHBIN UHTEJIICKT:

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM JAMCKYCCHU Ha HAYYHYIO TEMY,
MMOHNUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

4) npuHATHE CE0S U IPYTHX:



MIPU3HABATH CBOE MPABO HA OMIMOKY MPH pPelIeHUH (PU3NUECKUX 33a]ad WM B YTBEPKICHUAX Ha
Hay4HbIE€ TEMBI ¥ TAKOE K€ IIPaBO APYroro.

154.6.4. TlpenmeTHble pe3yibTaThl OCBOCHHUS IMpOrpamMmbl Mo ¢u3uke (yriyOJeHHBIH
YPOBCHB).

154.6.4.1. IlpeameTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO (PU3HUKE K KOHILY 00yUCHHS B
7 KJacce:

[IpenmerHbie pe3ynbTaThl Ha YIIyOJIEHHOM YPOBHE JIOJDKHBI OTPaXkaTh COPMHPOBAHHOCTH Y
o0yyaromuxcs yMeHui:

HUCITIOJIB30BATh IIOHATHUA: (bI/ISI/I‘-IeCKI/Ie U XUMUYCCKUC ABJICHUA, Ha6HIOI[eHI/IC, 9KCIICPUMCHT,
MOJIeJIb, TUIIOTE3a, CJAUHUIBI (U3NYCCKUX BEIMYHMH, aTOM, MOJICKYJIA, arperaTHbIe COCTOSHHS
BellecTBa (TBEpHOe, KHUIKOE, Tra3000pa3HOe), MEXaHWYECKOe JBIKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PAaBHOACHCTBYIOMIAst CWI, JaedopMmalius
(ynpyrasi, miacTudeckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuyarts sBieHus (auddys3usi, TEIOBOE ABIKEHUE YaCTUII BEIIeCTBA, PABHOMEPHOE JIBUYKEHUE,
HEPAaBHOMEPHOE JBM)KCHHE, HHEPIMs, B3aUMOJEHCTBHE TeEJl, pPaBHOBECHE TBEPIbIX TEN C
3aKpEeIJICHHON OCBIO BpAllleHHUs, Iepeiadya AaBJIeHUs TBEPAbIMU TEIaMHU, KUIKOCTSIMH U Ta3aMH,
aTMocdepHOe JaBJeHuE; TIaBaHUE TeJl, TPEBPAILICHUS] MEXaHUYECKOW YHEPTUU) TI0 OITUCAHUIO UX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKpPY>KaloIlleM MHUpE (B TOM YHCIIe
¢u3nyeckue SABJICHUS B MPUPOJIE: MPUMEPHI ABMKEHHS C Pa3IMYHBIMH CKOPOCTSIMH B JKUBOW U
HEXUBOU MPUPOJE, NEUCTBUE CHII TSHKECTH, TPEHHUSI, YIPYTOCTH B MIPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(epHOro AaBJICHHsI Ha )KUBOM OpraHu3M, IUIaBaHUE pbIO, ppIYari B TeJIe YeJI0BEKa), P 3TOM
MEPEBOUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIIETSATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUIA;

OINMCHIBAaTh U3yUEHHBIE CBOMCTBA TN U (U3NUYECKUE SIBICHUS, UCTIONIb3YS (PU3NUECKUE BETUUNHBI
(Macca, 00beM, IUNIOTHOCTh BEILECTBA, BpEMsl, IyTh, CPEIHSAS CKOPOCTh, CUJIa YIPYTOCTH, CHIIA
TSOKECTH, BEC TeNa, CUJIa TPEHHs, JaBICHHE TBEPAOIO Tesa, JaBJIE€HUE CToi0a KUAKOCTH,
BBITAJIKUBAIOIIAs CHJIa, MeXaHWYeckas paldoTa, MOILIHOCTb, IJIEUYO CHJIbI, MOMEHT CHJIBI,
K03 (HULIMEHT MOJIE3HOT0 IEHCTBUS MEXaHU3MOB, KUHETHYECKasl U MOTeHIIMaIbHAas SHEPTHs ), IpU
OIHMCaHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCIIOIb3YEMbIX BEJTMUMH, UX 0003HAUCHHUS
U eIMHULBI (PU3NYECKUX BEIMYUH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMHU BEIMUYMHAMH, CTPOUTH I'PaQUKH M3yUYEHHBIX 3aBUCHMOCTEH (PU3HMUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHUS M MPOLECCHl, HCIONb3Yys MpaBUia
CIIOKEHMsI CHJT (BJIOJIb OAHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiIo
paBHOBecHs pblyara (650ka), "30J10TO€ MPaBUIO" MEXaHUKH, 3aKOH COXPAaHEHHs] MEXaHUYECKOM
SHEPruM, IMpH OBTOM JaBaThb CIOBECHYIO (DOPMYJIMpPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTeMaTUYECKOE BBIPAXKECHUE;

CTPOUTH TPOCTHIC (PU3MUECKUE MOJAETH PEalbHBIX 00BEKTOB, MPOIECCOB U SBICHHUHU, BBIICISATH
IPU 3TOM CYIIECTBEHHBIE M BTOPOCTENCHHBIE CBOMCTBA OOBEKTOB, IPOIECCOB, SBICHMIA,
MPUMEHATh (PU3UIECKHE MOJIETH JUIsl OOBSICHEHUST (PU3NUYECKUX MPOIECCOB U PEIICHUS yUeOHBIX
3anad;

OOBSICHATh (PU3NUECKHUE SIBIICHUS, TPOLIECCH] U CBOMCTBA TEJI, B TOM YHUCJIE B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pellaTh KauyeCTBEHHBIEC 337a4YH, B TOM



quclie TPeOYIONMe YMCICHHOTO OIICHUBAHUS XapaKTePHBIX 3HAUYCHUN (U3UYECKUX BEITUYHH,
BBIOMpaATh (DU3MYECKYIO MOJEIb, BBISBISATH MPUUYUHHO-CIEACTBEHHBIE CBA3M U BBICTPauWBATh
JIOTUYECKYI0 TIETIOYKY PAaCCyKJIEHUN C HCIOJIb30BaHWEM H3YUYCHHBIX CBOWCTB (PU3NUYECCKUX
SBJICHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIIH;

pemaTb pacueTHble 3a1a4u (B 2 - 3 neicTBHA) MO U3yYaeMbIM TeMaM Kypca (H3UKH, BHIOMpast
(Gu3nMYecKyl0 MOJENb C MCIOJB30BAaHHMEM 3aKOHOB U (hOpMyJI, CBA3BIBAIOUIMX (U3NYECKHE
BEJIMYMHBI, 3allUCBIBATh KpaTKOE YCJIOBUE U pa3BEPHYTOE pEIIEHUE 3a/adyM, BBIABIATH
HE/IOCTAaIole WIN HU30BITOYHBIE J1aHHbIE, OOOCHOBBIBATH BHIOOp METOJA pPELICHMs 3a7auH,
UCIOJIB30BaTh CHPABOYHBIC AaHHBIC, IPOBOIUTH MAaTEMATUYECKHE MPEOOPa30BAHUS U PACUETHI,
OLIEHUBATh PEATUCTHYHOCTh IOJyYEHHOIO 3HAa4eHUs (PU3MUECKOW BEIUYMHBI M OIpPEIeATh
pa3MepHOCTh (PU3UUECKOH BETHMUMHBI, TOJYYSHHON TPU PEIICHUH 3a/1a4H;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIMTh MPU MOMOLIM (U3MUYECKUX METOJO0B, U
mpeaaratb OPUEHTUPOBOYHBIN CIOCOO pEIIeHUs, B ONMHCAHWH HCCJICIOBAaHUS PACIIO3HABATH
MIPOBEPSIEMOE MPEIOIOKEeHHE (TUIIOTE3Y), HHTEPIPETUPOBATD MOJIYUYECHHBIN PE3yIbTaT;

MIPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (U3UYECKUX SIBICHUHA WU (PU3MYECKHX CBOMCTB Tell
(muddys3us, TEIIOBOE pacUIMpEeHHE T'a30B, SBICHHEC WHEPIMH, H3MCHEHHUE CKOPOCTH IIpU
B3aMMOJICHCTBHM TEJ, Iepenadya TaBJICHUS JKUIKOCTBIO M Ta3oM, TPOSIBICHHE EHCTBHS
aTMOC(EpPHOTO JIaBJICHUs, IEHCTBHE MPOCTHIX MEXaHU3MOB): (OPMYJIMPOBATH MPEAIOIOKEHHE
(rumoTe3y) 0 BO3MOXKHBIX pe3yJIbTaTax HAOIIOACHUH, CAaMOCTOATENBHO COOMPATh YCTAaHOBKY U3
n30bITOYHOTO HAbOpa 060pyI0oBaHMs U (HOPMYITHPOBATH BHIBOBL;

MIPOBOAUTH IMpPsIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3MUECKUX BEIMYMH (PACCTOSTHUE, TPOMEKYTOK
BpPEMEHH, Macca Teja, 00beM Tena, cuia, TeMIepaTypa, INIOTHOCTh KUAKOCTH U TBEPJOTo Teja,
CHJIa TPEHHUS CKOJBXKEHHUS, JaBJIIEHHE BO3/yXa, BHITAJKHUBAIOIIAs CUJa, JEHCTBYOINAs Ha
MOTPY>KEHHOE B JKUAKOCTh TeNO, KOA(PGHUIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB) C
HCII0JIb30BAaHNEM aHAJIOrOBBIX M U(POBBIX IPUOOPOB, 000CHOBBIBATH BEIOOP METOAA U3MEPEHMUSI,
¢uKcupoBaTh MOKa3aHUs NMPUOOPOB, HAXOJIUTh 3HAYEHUE HU3MEPSIEeMOIl BEIMUYUHBI C MOMOLIbIO
YCpEIHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUI U OIIEHUBATh MOIPEIIHOCTh U3MEPEHHUI;

IIPOBOJIUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHBIE HCCIIE0BAHMS 3aBUCUMOCTEN (PU3UUYECKUX BETUUUH
(3aBUCUMOCTH ITyTH PAaBHOMEPHO JABMXKYLIETOCS TeJla OT BPEMEHU JIBU)KEHUS Tela, CUJIbl TPEHUS
CKOJIB)KEHUSI OT CHJIBI HOPMAaJIbHOTO JIaBJEHHUS, KayecTBa OOPaOOTKU IOBEPXHOCTEH Ten H
HE3aBUCHMOCTH CHJIBl TPEHHA OT IUIOIAAU CONPUKOCHOBEHMS TEN, CHJIBl YIPYTOCTH OT
YIUIMHEHUS] TPY)KUHBI, BBITAJKUBAIONIEH CHUJIBI OT OObeMa MOTPYKEHHOW 4YacTH Teja U OT
IUIOTHOCTU KHUJKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTHU Tejla, OT TIyOWHBI, HAa KOTOPYIO
MOTPY>KEHO TEJO0, YCIOBHUI MIaBaHUs T, YCIOBUN paBHOBECHS pblyara M OJIOKOB): COBMECTHO C
yuutenaeM (opMyJIMpOBaTh 3a/ady U THIOTE3y HCCIEAOBAaHUS, CaMOCTOSITENBHO IUIAHUPOBAThH
HCCIIeIOBAaHHE, CAMOCTOSATENILHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIIOJIb30BaHUEM
WHCTPYKLHHU, TPEJCTABIATh MOJYYEHHbIE 3aBUCUMOCTH (U3NYECKUX BEITUYMUH B BUJE TAOIHIl U
rpaduKoOB, OLICHUBATH MMOTPELIHOCTH, TPOBOIUTH BBIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHMS;

co0JroAaTh MpaBuiia TEXHUKHU 0€30MacHOro TpyAa nIpu padoTe ¢ 1abopaTOPHBIM 000pyI0BaHUEM;

yKa3bplBaTh MPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, pblUar, MOJBUKHBII M HEMOABUKHBIN OJIOK,
HAaKJIOHHA IIJIOCKOCTB;

XapaKkTepu30BaTh MPUHIMIIBI TEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U



TCXHOJIOTHUYCCKUX MPOHCCCOB C HCIIOJb30BAHUCM HX OIIMCAHUA (B TOM 4YHUCJIC: IIOAIIMUITHHUKH,
YCTPOWCTBO BOJOIIPOBOJIA, THIPABIMYECKUI TIpecc, CU(POH, MAHOMETP, BEICOTOMED, MOPIITHEBOM
HACOC, apeoMeTp), HCIONB3Yysl 3HAHUS O CBONCTBaX (U3MYECKUX SIBICHHM M HEOOXOIUMbBIC
(busnveckne 3aKOHbl M 3aKOHOMEPHOCTH;

HCIIOJB30BAaTh CXEMblI W CXCMATHYHLIC pl/IcyHKI/I I/I3y‘-IeHHBIX TCXHHUYCCKUX YCT”pOfICTB,
M3MEPHUTEIIBHBIX TPHOOPOB M TEXHOJIOTHYECKHX IPOIIECCOB IIPH PEIICHUU YIeOHO-PAKTHICCKUX
3aa4;

MPHUBOAMTEH MPHUMEPHI (HAXOIUTh MH(POPMAIIUIO O MpUMEpax) MPAKTHYECKOTO HCIIOJIb30BaAHHS
(bu3HYECKUX 3HAHUH B MOBCEAHEBHOW XKU3HU 111 00ecrieueHrs 0€30IaCHOCTH MPU 00pAaIleHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3JI0pPOBbS M COOJIOJCHUS HOPM
HKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAIOIIEH cpene;

OCYIIECTBIISITh OTOOpP HMCTOYHUKOB HH(pOpManmu ¢uzndeckoro cojnepkanus B HHrepHere,
CaMOCTOSITENILHO (OPMYJIUPYSI TIOMCKOBBIM 3aIllpoc, HA OCHOBE HMMEIOIIUXCS 3HAHUW WU ITyTEM
CpPaBHEHHUS Pa3TUYHBIX HCTOYHUKOB BBIIEIATh HHPOPMAIIHIO, KOTOPAasl IBJISETCS IPOTUBOPEUUBON
WJTU MOKET OBITh HEJIOCTOBEPHOM;

UCIOJb30BAaTh IMPU BBIIOJHEHUM Y4YEOHBIX 3aJaHUN HAyYHO-NOMYJSIPHYIO JIUTEpaTypy
(U3NYECKOTO CONEpXKaHMsI, CIIPAaBOYHBIE MaTepHallbl, pecypchl ceTu VHTepHeT, BianeTh
IpUueMaMHl KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MICHhbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2 - 3 HCTOUHUKOB
nH(popManuu GU3NIECKOro CoIepKaHusl, B TOM YHCIIE IyOJIUYHO MPOBOIUTH KPATKUE COOOIICHUS
0 pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIEAOBAHUN, MPH 3TOM TPAaMOTHO HCIOJIB30BaTh
M3YyUYEHHBIN MOHITHIHBIN armapaT Kypca (U3UKu, COMPOBOXK/IATh BHICTYTUICHHE TIPE3CHTAIINEH;

IIpH BBIIIOJIHCHUH yLIe6HL1X IMPOCKTOB " I/ICCHe)IOBaHI/II\/’I pacnpeacisiTh 00513aHHOCTHU B rpynric B
COOTBCTCTBHHM C IIOCTAaBJICHHBIMHU 3aJadaMH, CJICAUTH 3a BbIIIOJHCHHUCM IIJIaHa Z[GI\/’ICTBI/II\/'I,
OIICHUBATb COOCTBEHHBIM BKJIad B JACATCIBHOCTb TPYHIIBI, BBICTpAWBATH KOMMYHHKATHBHOC
BSaHMOHeﬁCTBHG, YUUThIBasA MHCHHUEC OKPYIKAIOUIUX.

154.6.4.2. IlpeameTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO (PU3HMKE K KOHILY 00yUeHHS B
8 kiacce:

[IpenmeTHble pe3ynbTaThl Ha YIiayOJIEHHOM YPOBHE JIOJKHBI OTpa)kaTh COPMHUPOBAHHOCTH Yy
oOyJaromuxcst yMeHHi:

HUCIIOJIB30BaTh IOHATHA (Macca " pasMEpbl MOJICKYJI, TCIIJIOBOC ABUIKCHHUC aTOMOB U MOJICKYII,
arperaTHbI€ COCTOSAHHUSA BCHICCTBA, KPUCTAIIMYECCKUEC H aMOp(bHI)Ie TEIa, HaCBIIHeHHBIﬁ n
HeHaCLIH_ICHHHﬁ nap, CIIOCOOBI U3MEHECHUS BHYTpCHHCﬁ OHCPIuu, BHCMCHTapHBIﬁ BHCKTpI/I"ICCKI/Iﬁ
3apsAaa, MOPOBOAHHUKH, TMOJYIPOBOAHHUKH, AOUIJICKTPUKHU, HWCTOYHHUKH TIMOCTOAHHOI'O TOKa,
QJICKTPHUYICCKOC U MAIrHUTHOC I10JIA, OITUYCCKAA CI/ICTeMa) U CHMBOJIMYECKHUN SI3BIK (1)H31/IKI/I npu
pPEIICHUHA y‘-Ie6HI>IX " MPAKTUYCCKUX 3a1a4;

paznuuaTh SIBJIEHUs (TEIUIOBOE paciiupeHue (CkaThe), TEIJIOBOE paBHOBECHE, MTOBEPXHOCTHOE
HaTSOKeHHe, CMauMBaHME, KalWUIApHbIE SBJICHHS, HCIApeHHe, KOHJAEHcAlus, IUIaBJICHHE,
KpUCTAJTU3allMs, KUIEHHWE, CIOCOObI Terionepenadyn (TErIONPOBOJIHOCTh, KOHBEKIIHS,
U3JIy4yeHue), TEIUIOBbIe TOTEpH, OHJIEKTpU3alusi TeJ, B3aUMOJEHCTBHE 3apsaoB, IEHCTBUS
3IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICCTBUE MAarHUTOB, IEHCTBHE MAarHUTHOTO
T0JI Ha TIPOBOJIHUK C TOKOM) IO OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE



OTIBITOB, AEMOHCTPHUPYIOLINX TaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUI B OKpPY>KaloIeM MHUpE (B TOM YHCIIE
(du3nuecKkre SIBICHUS B TMPUPOJC: MOBEPXHOCTHHIE W KAMWUISAPHBIC SBICHUS B MPHUPOJIE,
KpUCTaIbl B mpupone, wuznydeHue ConHia, 3amep3aHHe BOJOEMOB, MOpPCKHE OpH3BI,
o0pa3oBaHHe POCHI, TYMaHa, MHEs, CHETa, YJIEKTPHUECKHUE SIBICHUS B aTMOC(eEpe, TEKTPUIECTBO
KUBBIX OPraHM3MOB, MarHUTHOE ToJie 3emiiu, Apei( MOIIOCOB, POJIb MArHUTHOTO MO AJIs
KHU3HHU Ha 3emiie, MOJSIPHOE CHSIHKE), TIPH 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX SBIICHUI;

OIMCHIBATh M3YUYCHHBIE CBOWCTBA TN U (PU3HUECKUE SABICHHS, UCTIONB3YS (PU3MUECKUE BETHUNHBI
(Temmeparypa, BHyTPEHHSIS SHEPTHS, KOJIMUYECTBO TEIUIOTHI, pad0Ta rasa, yaelbHas TelJI0eMKOCTh
BELIECTBA, YJEJIbHAs TEIJIOTa IUIaBJICHUA, YJAEIbHAs TEIUIoTa NapooOpa3oBaHUs, YyAeJIbHas
TEIJIOTa CropaHusl TOIUIMBA, KO3(D(UIMEHT TMONe3HOro MACWCTBHUS TEIJIOBOM MAllUHBI,
OTHOCHUTEJIbHASl BJIAQXKHOCTh BO3JyXa, D3JEKTPUUECKUH 3apsl, CHJIa TOKa, 3JIEKTPUYECKOE
HalpshKEHUe, CONPOTUBIIEHHE NpoBOoAHMKA, D/JIC B 1lemu MOCTOSHHOTO TOKA, 3JIEKTPUYECKOE
y/IeTbHOE COTMPOTUBIICHNE BEIIECTBA, pa00Ta U MOITHOCTH IEKTPUIECKOTO TOKA), PH OIHCAHUT
MPaBWIBHO TPAaKTOBaTh (U3MUYECKUN CMBICI HCIOJIb3yeMbIX BEIHYMH, UX OOO3HAYCHHS U
eNMHUIBl (PU3NYECKUX BEIWYHMH, HAXOAWUTH (HOPMYJIBI, CBS3BIBAIOIIME IAHHYIO (U3NYECKYIO
BEJIMYMHY C JIPYTUMU BETUYMHAMHU, CTPOUTH TpaPUKU M3YyUYEHHBIX 3aBUCHUMOCTEH (hU3HMUecKux
BEJIMYMH;

XapaKTepu3oBaTh CBOMcCTBa Tel, (pU3MUECKUe SBICHMS W IPOLECCHI, HCIOJIb3YyS OCHOBHBIC
MIOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHHS BEIECTBA, YPAaBHEHHE TEIJIOBOTO
OanaHca, 3aKOH COXpPAaHEHMs DJIEKTPUUECKOTo 3apsiia, 3akoH KyloHa, NpUHIMI Cyneprno3uIun
aJIeKTpUYecKuX moJel, 3akoH Oma ans ydactka uenu, npasuia Kupxroda, 3akon Oma ans
MOJIHOM 1enu, 3akoH Jxoyns-JleHma, 3aKOH COXpaHEHMs SHEPruu, IpU 3TOM pa3Inydarh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCTbIe (PU3MUECKUE MOJAETH peallbHbIX OOBEKTOB, MPOLIECCOB U SBICHUMN, BBIICIATH
IIpU 3TOM CYIIECTBEHHbIE U BTOPOCTENEHHbIE CBOWCTBA OOBEKTOB, IMPOILIECCOB, SIBICHUH,
IPUMEHATh QU3NYECKHUE MOJIENHN JUIsl OObSICHEHUS (PU3NYECKUX MPOLIECCOB M PELICHUs] YUeOHbBIX
3a1ad4;

OOBSICHATh (U3UYECKUE SIBJICHHSI, MPOLIECCHI M CBONCTBA TeN, B TOM YHCIE U B KOHTEKCTE
CI/ITyaI_[I/II\/’I IMPAKTUKO-OPUCHTUPOBAHHOI'O0 XapaKTE€pa, U pCllaTb KAYCCTBCHHBIC 3aJa4dud, B TOM
quclie TPeOYIOIIMe YMCICHHOTO OIICHUBAHUS XapaKTePHBIX 3HAUYCHUN (U3UYECKUX BEITUYHH,
BI)I6I/IpaTB (1)I/I3I/I‘—IGCKYIO MOZCIIb, BBIABIIATL HNPHYMHHO-CICACTBCHHBIC CBA3W M BBICTPpAHMBATb
JIOTUYECKYI0 IIEMOYKY pAaCCyXKJIEHUN C HCIOJIB30BaHWEM HW3YYCHHBIX CBOWCTB (PU3NYECKUX
SIBJICHUH, U3NUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH 1 MOJIEIICH;

pemars pacueTHbIE 3a7a4u (C UCIONBb30BaHUEM 2 - 3 ypaBHEHHIT) MO0 M3y4aeMbIM TeMaM Kypca
(bus3ukn, BEIOUpast GU3HUECKYIO MOJIETh C UCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBSI3BIBAIOIIINX
(¢u3nuecKre BEIMYMHBI, 3allMCHIBAaTh KPAaTKOE YCIOBHE W Pa3BEPHYTOE pEIIECHUE 3a1auH,
BBISIBIIATh HEOCTAIONINE WM H30BITOYHBIC JaHHBIC, OOOCHOBBIBATH BBHIOOP METOJ/Ia PEIICHUS
3a/1aud, KCMOJIb30BaTh CIPABOYHBIC JaHHbBIC, MPUMEHATh METOAbl aHAIM3a pPa3MEPHOCTEH,
UCIIOJIb30BaTh  rpauueckue METOAbl pelIeHHus 3ajad, MPOBOJUTH MaTeMaTHYeCKue
peoOpa3oBaHUs M PACUEThl, OIEHUBATh PEATUCTUIHOCTh MOMYUYEHHOTO 3HAYCHUS (PUINUESCKOM
BEJIMYMUHBI M OIpENessaTh Pa3MEpHOCTh (PU3UUYECKOW BEITUYMHBI, MOJTYYEHHONW NpPHU peIIeHUU
3a/1auu;

pacrno3HaBaTh MPOOJEMBbI, KOTOPble MOXXHO PEHIMTh MpPU MOMOLIM (U3UYECKUX METOJO0B, U
npenjgaraT OPUEHTHPOBOYHBINA CIOCOO PEIICHHUs, B OMUCAHUHU HCCICIOBAHUS PACIO3HABATH



IIPOBEPSEMOE MPEANOI0KEHHUE (TUIIOTESY ), UHTEPIPETUPOBATH [TOJyUYEHHBIN pe3yJIbTaT;

MIPOBOAUTH OMBITHI IO HAOMIOACHUIO (DU3MYECKHUX SBICHUA WM (DU3HUYECKUX CBOWCTB Tell
(KanuJUIApHBIE SIBJICHUSA, 3aBHCHMOCTH JABJICHUS BO3AyXa OT €ro odbemMa M TeMIlepaTyphl,
CKOPOCTH TIpolecca OCThIBaHHUS (HarpeBaHus) NpU H3IIYYEHHMH OT [BETa H3IIydarouei
(moryomaronieil) MOBEPXHOCTH, CKOPOCTb HCIAPEHHs BOJBI OT TEMIIEPATypbl XUAKOCTU U
IUIOLIAId €€ TMOBEPXHOCTH, DJEKTPH3alUs Tel M B3aUMOACHCTBHUE SJEKTPUUECKUX 3apsloB,
B3alMOJICIICTBUE IOCTOSHHBIX MAarHUTOB, BU3yalM3allMsl MAarHUTHBIX TOJE€H IOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJII Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA 3JICKTPOABHUTaTENS IOCTOSTHHOTO TOKA): (POPMYIIHMPOBATH MIPOBEPSIEMOE IPEATIONIOKEHIE
(rumoTe3y) 0 BO3MOXKHBIX pe3ysbTaTax HAaOIIOACHUM, CAMOCTOSTENILHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 000PyAOBaHMSI, OTIUCHIBATE XOJI OIBITA 1 (POPMYIIMPOBATH BBHIBOIBI;

IPOBOJUTh HpsAMbIE M KOCBEHHblE M3MepeHHs (U3NYECKUX BeIMYMH (TemmepaTypa,
OTHOCHTEIIbHAs BIIAJKHOCTh BO3/yXa, CHJIA TOKAa, HANPSDKEHHWE, YJElIbHAas TEINIOEMKOCTh
BEIIECTBA, CONPOTHUBIIEHUWE IPOBOJHUKA, pab0oTa M MOLIHOCTh 3JIEKTPHUUECKOro TOKa) C
MCIIOJIH30BAHNEM aHAJIOTOBBIX U IU(POBBIX MIPHOOPOB, 0OOCHOBBIBATH BEIOOP METO 1A U3MEPEHUS,
(bukcupoBaTh NOKa3aHUs NMPUOOPOB, HAXOJIUTH 3HAYEHUE HU3MEPSIEMOIl BEIMUYMHBI C MOMOLIbIO
YCPEIHEHMS PE3yJIbTaTOB CEPUU U3MEPEHUN U OLICHUBATh ITOIPEIIHOCTh U3MEPEHUN;

IpOBOAUTL  JOKCICPHMCHTAJIBHBLIC  HCCICAOBAHUA 3aBUCUMOCTEH (1)H3H‘{CCKI/IX BCJIMYHMH
(3aBI/ICI/IMOCTI> AaBJICHUSA BO3AYyXa OT €ro o0bema u Harpe€BaHusd UK OXJIAXKACHHA, UCCIICIOBAHUC
SBJICHUA TeEIIoOOMEHa Inpun CMCIIMBAaHHUH XOJ'IOI[HOﬁ u ropﬂqeﬁ BOJbI, 3aBHCHMOCTH
COIMPOTUBJICHHA IMPOBOAHHUKA OT €ro JIWHBI, IJIOHAAX IMONCPEYHOro CCUCHUA W YACIBbHOI'O
CONMPOTUBJICHHA BCIICCTBA IPOBOJHUKA, CHJIBI TOKA, IMPOTCKAIOMICIO 4YCpE3 IMPOBOJHHUK, OT
HAIps>KCHUA Ha MPOBOAHUKE, UCCIICAOBAHUEC MOCICA0BATCIIBHOIO U IapaJlJICIIbHOI'O COCIUHCHHI
HpOBOI[HI/IKOB)Z COBMCCTHO C YYHUTCIICM q)OpMy.]'II/IpOBaTB 3ala4yy U THUIIOTC3Yy HCCICIOBAHUA,
CaMOCTOATCIIbHO IJIAHUPOBATH HCCICIOBAHUEC, CAMOCTOATCIILHO CO6I/IpaTI> OKCIICPUMCHTAJIbHYTIO
YCTAHOBKY C HCIIOJIb30OBAHUCM HWHCTPYKLUH, TMPCACTABIATL IIOJYUYCHHBIC 3aBUCHUMOCTH
(1)H3PI‘-I€CKI/IX BCJIIMYHH B BUJC Ta6J'II/III n Fpa(i)I/IKOB, OIICHUBATH NOTPCIIHOCTH, IPOBOJAUTHL BBIBOAbI
110 pe3yJibTaTaM UCCICOAOBAHN;

coOmroiaTh mMpaBujia Oe30macHOro TpyAa mpu padbore ¢ J1abopaTOpHBIM 00OPYJAOBAHHUEM;

XapaKTepu30BaTh MPUHIUIIBI JEHCTBHS U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOIMYECKUX MTPOLIECCOB C UCITOJIB30BAHUEM MX OIMCAHUS (B TOM YHCIIE: CUCTEMA OTOIIIEHUS
JIOMOB, TUTPOMETD, TTapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CYETUUK JIEKTPUUECKOI SHEpruy,
ANIEKTPOOCBETUTENbHBIE ~ NPHUOOpPBI,  HAarpeBaTelbHBIE  3JEKTPONpHOOpbl  (TpUMEpHI),
NPEJOXPAHUTEIN U UX NMPUMEHEHHE B OBITY M TE€XHUKE, MPUMEHEHHE MOCTOSHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, 3JEKTPOABHUIaTEeNb IMOCTOSHHOTO TOKAa), MCIOJb3Yys 3HaHUS O CBOMCTBax
¢bu3nUecKux sSBICHUH, HEOOX0UMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U HM3MEpUTENbHbIE MPHUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTaTEIIb
BHYTPEHHEIO CTOpaHUsl, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUECKUX Lened ¢
[IOCJIEIOBATEIbHBIM M MApPAJUICJIBHBIM ~ COCAMHEHHEM  DJIEMEHTOB, pAa3jiv4das YCJIOBHBIC
0003HAYEHHMS 2JIEMEHTOB IEKTPHUUECKUX LIENEH, NCIOIb30BATh CXEMBl U CXEMAaTHYHbIE PUCYHKHU
M3YYEHHBIX TEXHUYECKUX YCTPOUCTB, N3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MTPOIIECCOB
IIPU PELIEHUN Y4eOHO-IIPaKTUYECKUX 3a/1a4;

INPUBOANUTH MPUMEPHI (HAXOAUTh MH(POPMALUIO O MpUMEpPax) MPAKTHYECKOTO HCIIOIb30BaHUS
(hbU3MYECKUX 3HAHUI B TIOBCEHEBHOM KU3HM JJIA oOecredeHus1 0€30MacHOCTH MPU  OOpaIeHUH
c mpubopaMH M TEXHHUUYECKUMH YCTPOIHCTBaMH, COXPAaHEHHs 370POBbI H



COOJTIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH Cperie;

OCYIIECTBIATh MOUCK MH(opMmanuu B MHTepHETE, caMOCTOSTENBHO (OPMYIHPYS MOHCKOBBIN
3amnpoc, Ha OCHOBE MMEIOIINXCS 3HAHUW W CPaBHEHUS JOTOJHUTEIbHBIX UCTOYHUKOB BBIACIATH
nH(pOpPMaIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM;

UCTOJb30BAaTh TPH BBINOJHEHHM YYEOHBIX 3aJaHUl HAyYHO-TIOMYJIAPHYIO JIUTEpaTypy,
CIIpaBOYHBIC MaTEpHaNbl, pecypchl cetu VIHTepHEeT, BiIaneTh NpHEeMaMH KOHCIIEKTHPOBAHHUS
TEKCTa, IpeoOpa3oBaHus HH(POPMAIIUK U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHbIE MUCbMEHHBIE U KpAaTKHE YCTHBIE COOOIIEHNs, 000011ast HH(OpMALHIO U3
HECKOJIbKUX MCTOYHHMKOB, B TOM YHCJE MyOIMYHO MPEACTABIATH PE3yIbTaThl MPOECKTHON WM
HCCIIEI0BATEIbCKON AEATEIbHOCTH, IPU 3TOM I'PAMOTHO HCII0JIb30BaTh N3Y4YECHHBII OHATUNHBIN
anmnapar Kypca (U3MKH, COIPOBOXKaTh BBICTYINIEHUE IIPE3EHTALIUEH;

NP BBHITIOJTHCHUU YUYEOHBIX MPOEKTOB M UCCICIOBAHHI (PU3MUECKUX MPOLECCOB PACIPEIEiTh
00sI3aHHOCTH B TPYIITIE B COOTBETCTBHH C TIOCTABICHHBIMU 3a/1a4aMH, CJICIUTH 32 BBHITIOJHEHUEM
IUTaHa JICUCTBUH U KOPPEKTHPOBATH €T0, OLICHUBATh COOCTBEHHBIN BKJIAJ B JCSITEIBHOCTD TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKATUBHOE B3aWMOJCWCTBHE, TMPOSBISAS TOTOBHOCTh  pa3periarh
KOH(JIMKTHI.

154.6.4.3. IlpeameTHBIE pe3yabTaThl OCBOCHHS IPOTPAMMBI IO (PH3HKE K KOHILY 00yUeHHS B
9 kiacce:

[MpenMeTHBIC pe3ynabTaThl HAa YIIyOJICHHOM YpPOBHE JOJDKHBI OTpakaTh COPMHUPOBAHHOCTH Y
o0yyaroImuxcs yMeHui:

UCIIOJIb30BaTh MOHATHA (CHCTEMa OTCYEeTa, OTHOCUTEIBHOCTb MEXaHHMYECKOIro JBM)KEHUS,
HEBECOMOCTh U TMEPErpy3kH, LEHTP TSHKECTH, MEXaHWYeCKHe BOJHBI, 3BYK, HMH(Pa3ByK H
YJABTPA3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, PEHTT€HOBCKOE M3JIy4EHHE, IIKaja IEKTPOMATHUTHBIX
BOJIH, ICTOYHHMKH CBETa, OJIM30PYKOCTh U AaJIbHO30PKOCTb, CIIEKTPBI UCITYCKaHMS U MOTJIOLICHNUS,
anbda-, OeTa- W ramma-u3IydeHMs, M30TONbBI, SJEpHas U TEPMOsJIEpHAs DSHEpPreTuKa) u
CHUMBOJIMYECKHH A3bIK (PU3UKHU NP PEIICHUH YUeOHBIX U MPAKTHUECKUX 3ajay;

paznuuaTh  sABJICHHMS (PaBHOMEPHOE M  HEPAaBHOMEPHOE TMPSMOJMHEHHOE JIBHIKEHHE,
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBUKEHHE, CBOOOJHOE TajeHWe TeJ, JBHKEHHE II0
OKPY>KHOCTH, B3aHMO)1€I710TBHe TCJI, PaBHOBECHC MaTepHaﬂBHOﬁ TOYKHU, PCAKTHUBHOC JIBUKCHUC,
HEBECOMOCTh, KoJiebaTellbHOEe JIBUXKEHHE (TapMOHMYECKHE, 3aTyXalollhe, BBIHY)KICHHbIC
KojeOaHusl), pEe30HaHC, BOJIHOBOE JBM)KEHHE (pacHpoCTpaHEHHWE M OTpa)keHHe 3BYKa,
uHTephepeHsT U JUpakuus BOJH), MNPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHHE H
IpEeIOMIICHNE CBETA, OJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B CIIEKTP
U CIOXEHHE CHEKTPAIbHBIX IIBETOB, €CTECTBEHHas paJMOAKTUBHOCTb, BO3HMKHOBEHHE
JIMHEHYATOTO CIICKTpa I/I3J'Iy‘-IeHI/I${) I10 OMMMCAaHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKPY’KaIOIEeM MUpPE (B TOM YHCIIE
¢du3nyeckue sBICHUS B MPUPOJIE: MPUIUBBI U OTJIUBBI, IBHKeHUE MIaHeT COTHEYHON CUCTEMBI,
PEaKTUBHOE JBM)KCHUE KUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSICEHUE,
celicMu4ecKre BOJIHBI, IlyHaMH, X0, [IBETa TeJI, ONTHYECKUE SBJICHHS B IPUPOJIE, ONOIOTHIECKOe
JeUCTBUE BHJIUMOIO, YJIbTPA(QHOIETOBOIO M PEHTIEHOBCKOTO W3IYyYEHHUH, €CTECTBEHHBIN
PalMOaKTUBHBINA ()OH, KOCMUYECKUE JIyYH, PaJUOAKTUBHOE M3IyUYCHUE NMPUPOIHBIX MUHEPAJIOB,
JeWCTBUE pAJMOAKTUBHBIX M3Iy4€HUH Ha OpraHu3M 4YeloBeKa), IpPHU 3TOM IEPEBOAUTH
MPAKTUYECKYIO 3a7jauy B yueOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN)



(bU3NYECKUX SBICHUI;

OIMCBIBATh U3YUYEHHbIE CBOWCTBA TN U (PU3HUECKUE SABJICHUSI, UCIIONIb3YS (PU3MUECKUE BETUUMHBI
(cpeaHsis W MrHOBEHHass CKOpPOCTh Teja IIpM HEPaBHOMEPHOM JIB)KEHUHU, YCKOpPEHUE,
IIEPEMEIEHUE IIPH PAaBHOYCKOPEHHOM IIPSMOJIMHEMHOM JIBJKEHUH, YIJIOBas CKOPOCTb,
LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIa TPEHMs, CWJIa YIPYIOCTH, CUJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOIO MaJCHMs, BEC Tela, LEHTP TSKECTH TBEPIOro Tella, UMILYJIbC Tella, UMITYJIbC CHJIIBL,
MOMEHT CHJIbI, MEXaHWY€ECKasi paboTa U MOIIHOCTh, IOTEHIIMAIbHASI SHEPI Ul TEJIA, TOJAHATOIO HaJl
IIOBEPXHOCTBIO 3€MJIM, MOTCHLMAJIbHAS JHEPrus CXaTOM IPY)KUHbI, KUHETHYECKAas DHEPIusd,
II0JIHAs MEXaHU4YECKasl 3HEprusi, MepUuoj] M 4YacToTa KOoJeOAHWH, MepHoJ MaTeMaTHYecKOro U
MPY>KMHHOIO MAasATHHMKOB, IJIWHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETAa,
MoKa3aTeb MPEJIOMIICHUS CPebl), IPU OMHMCAHUM NPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICI
UCIOJb3YEMBIX BEJIMYMH, HUX OO0O03HAUEHUS M EAMHULBl (U3NYECKUX BEJIUYMH, HAXOIUTh
(bopMyJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JAPYTHMH BEIMYMHAMHU, CTPOUTH
rpadMKy U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UICCKHE SIBJICHUS M TIPOIECCHI, UCTIONB3YS 3aKOH COXPaHCHUS
SHEPTrUHM, 3aKOH BCEMHPHOTO TATOTEHHUS, NPHUHLMUI  CYNEPIO3ULIUUA  CHUJI, TPHUHIIUII
OTHOCUTENbHOCTH [amwies, 3axkoHbl HbIOTOHA, 3aKOH COXpAaHEHHS HMIIYJbCa, TEOPEMY O
KHMHETUYECKOM 2Hepruu, 3aKoH ['yka, 3akoH bepHyIu, 3aK0OHbI OTpaskeHUs U PETIOMIICHHSI CBETA,
(dbopMyITy TOHKOH JIMH3BI, TUIAHETAPHYIO MOJEIh aToMa, HYKJIIOHHYIO MOJEIh aTOMHOTO Spa,
3aKOHBI COXpPaHEHHUS 3apsI0OBOTO M MAacCOBOTO YHWCEN MPHU SACPHBIX PEAKLIUSX, MPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €T0 MATEMaTHYECKOE BBIPaKECHNUE;

CTPOUTH (PU3UUECKHE MOJETH PEalbHBIX 00BEKTOB, MPOILIECCOB U SBIECHUH, BBACIATH MPU 3TOM
CYIIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOWCTBAa OOBEKTOB, IPOIIECCOB, SIBJICHUM, MPUMEHSTH
busznueckre MoJienu it 00bSICHEeHUs (PU3MUECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a7a4;

OOBACHTH GU3MUECKUE SIBJICHUS, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YMCJIE B KOHTEKCTE CUTyallul
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, M pellaTh KAueCTBEHHbIC 3aJayd, B TOM YHCIIE
TpeOYIOIINE YHCICHHOTO OLICHUBAHUS XapaKTePHBIX 3HAYCHUH (DU3NUECKUX BETUYNH, BEIOUPATH
(U3MYECKYI0 MOJIENb, BBISBISTh MPUYUHHO-CIEACTBEHHBIE CBSI3U M BBICTPAWBATH JIOTHUECKYIO
LIETIOYKY PACCYX ACHUN U3 2 - 3 IIaroB ¢ UCIMOJIb30BAHWEM H3YUYEHHBIX CBOWCTB (PU3MUECKHUX
SBIICHUH, PU3NIECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U MOJIENEH;

peliaTh pacueTHbIE 3aJa4M 10 U3y4yaeMbIM TeMaM Kypca (U3MKH, BBIOMpPAs COOTBETCTBYIOIIYIO
¢u3MYecKyl0 MOJeNb C HCIOJB30BAaHHEM 33aKOHOB U (hOpMyJI, CBA3BIBAIOUIMX (U3NUYECKUE
BEJIMYUHBI, 3alMCBIBATh KPATKOE YCIOBHUE M PA3BEPHYTOE pEIICHWE 3a7a4M, BBIABIATH
HE/IOCTalole WIN HM30BITOUHBIE JlaHHBbIE, OOOCHOBBIBATH BHIOOp METOJA pELICHMS 3a7auH,
HCIIOJIB30BaTh CIIPABOYHBIE JAHHBIE, IPUMEHATh METOJIbI aHAJIN3a PA3MEPHOCTEM, UCITOJIB30BATh
rpaduuecKue MEeTO/Ibl peIIeHNUs 3a/1a4, IPOBOJUTH MaTeMaTHYECKUe TPeoOpa3oBaHus U PacUEThl,
OLICHHUBATh PEAJUCTHUYHOCTH IOJYYEHHOTO 3HAYeHUs (PU3NYECKOW BEIUYUHBI M OMNPEIeATh
pa3MepHOCTh (PU3UUECKOM BETMUMHBI, TIOJYyYEHHON MPHU PEIIeHUH 3a/1a4u;

pacrno3HaBaTh MPOOJEMBI, KOTOPblE MOXHO PEUIMTh MpPU MOMOLIM (U3UYECKUX METOJO0B, U
npeularaT OPUEHTHPOBOUHBIA CMOCOO pEIICHUs, B OMUCAHWU HCCIEIOBAaHMUSA PacllO3HABaTh
MpoBEpsieMOe MpeaArnoiokeHne (TUMOTe3y), OLIEHHWBATh MPAaBWJIBHOCTH IMOPSIKa IMPOBEICHUS
UCCIIEI0OBaHMs, UHTEPIPETUPOBATh NOJyUYEHHBIA PE3yJIbTaT;

MIPOBOAUTH OMBITHI IO HAOMIOAECHUIO (DU3MYECKHUX SBICHUM WM (DU3HYECKUX CBOWCTB Tel
(u3ydyenue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUM, 3aKOHA COXPaHEHUS
UMITyJIbCa, NeiicTBIE 3aKkoHa bepHyIn 1 BOSHUKHOBEHHE MOJEMHOMN CUJIbI KPbLIa, 3aBUCUMOCTD



nepuosia KosieOaHWH MpPY)KMHHOTO MasTHHUKAa OT MAacChl Tpy3a M JKECTKOCTH NPYXKHUHBI U
HE3aBHCUMOCTh OT aMIUIMTYAbl MalblX KOJICOaHWM, MPSMOJUHEIHOE paclpoCTpaHeHHE CBETa,
pasnoxeHue Oeoro cBera B CIEKTP, U3yUeHHE CBOMCTB M300paKEHHS B IUIOCKOM 3€pKalie H
CBOMCTB M300pakeHUs MpeIMeTa B cOOMparoIe JI1uH3e, HA0II0AeHUE CIUIONIHBIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4YeHHUs): (GopMyTupOBaTh MPOBEPSIEMOE MPEATIONIOKEHNE (THIIOTE3Y) O BO3MOKHBIX
pe3ynbTartax HaOJIOIeHUM, CaMOCTOSTENbHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOro Habopa
000pyI0BaHUS, ONMCHIBATH XOJ] OIBITA U (POPMYITHPOBATH BHIBOBI;

MPOBOJIUTH MPH HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHHM, ONpENelisis CpeJHee 3HAuCHHE
M3MEpSEMO BEITUYHMHBI W OMPENCNsAs IMOTPEIIHOCTh PEe3YJNbTaTOB MPSMBIX HW3MEPCHHIH,
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MTPUOopa);

MIPOBOJIUTH KOCBEHHbIE M3MEpEeHHs (PM3NIECKUX BEIMYUH (CPEIHss CKOPOCTh U YCKOPEHHE Tea
IIPY PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOpPEHHE CBOOOJHOIO MaJleHHs, JKECTKOCTb MPY>KUHBI,
KOX(QQUIHMEHT TPEHUSI CKOJBXKEHHs, MEXaHW4yeckas padoTa W MOIIHOCTb, YacTOTa W TEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOro U IPYKUHHOI'O MasTHUKOB, (POKYCHOE paccTOsIHUE COOMparoiien
JIMH3BI U €€ ONITHYECKas CUIIa, PaTU0aKTUBHBIN (DOH) C HCTIOIH30BAHNEM aHAJIOTOBBIX U IU(POBBIX
puOOpOB: 000CHOBBIBATH BEIOOP METO1a U3MEPEHUS, IITAHUPOBATh U3MEPEHUS, CAMOCTOSATEIIBHO
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, BBIUMCIIATh 3HAYCHHWE BEJIMUYUHBI U aHAIU3HPOBATH
IIOJIyYEHHBIEC PE3YJIbTaThl, OL€HUBAs [IOrPEIIHOCTL PE3YJIBTATOB KOCBEHHBIX U3MEPEHHUI;

IIpOBOAUTD OKCIICPUMCHTAJIbHBIC HUCCIICAOBaHUA 3aBHCHUMOCTEH (1)I/I3I/I‘I€CKI/IX BCJIMYHH
(3aBUCUMOCTb IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHHMU O€3 HayaJbHOW CKOPOCTH,
3aBUCUMOCTE CHUJIbI TPCHHUA CKOJIBXKXCHUSA OT CHUJIBI HOPMAJIBHOT'O AABJICHUA, IICPUOIa KoJe0anuii
MaTeMaTHYeCKOro MasiTHUKa OT JJIMHBI HUTH, ONpE/eleHNue YCKOPEHHsI CBOOOIHOTO MaJeHus,
HCCICOAOBAHNEC U3MCHCHHA BCIIMYUHBI U HAIIPABJIICHHUA MHAYKIIWMOHHOI'O TOKA, 3aBUCUMOCTD YTIJIa
OTpakKeHHs CBeTa OT yIUIa NaJCHHs, YIVIa IPEJOMIIEHUs OT yIja MaJeHHs CBETOBOIO JIyua,
HCCIIEIOBaHNE TPEKOB: U3MEPEHUE IHEPTHH YACTHUIIBI [0 TOPMO3HOMY IyTH (110 hoTorpadusm)):
COBMECTHO C y4MTeneM (hOpMyIUpoBaTh 3ajlauy M THUIOTE3y MCCIEIOBaHUS, CAaMOCTOSITEIbHO
IUTAHUPOBATh HUCCIIE0BAaHUE, CaMOCTOATENBHO COOMpPATh OSKCIEPUMEHTAIbHYIO YCTAHOBKY,
IPEJCTABIATh MOJYy4YEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOIMUIl U IpadUKOB,
OICHUBATH NOT'PCIIHOCTH, TPOBOAWUTD BBIBOJBLI 11O PE3YyJIbTaTaM HMCCICIOBAHUA,

cobmogaTh mpaBuia Oe30macHOro Tpyda Hpu pabore ¢ J1abOpaTOpPHBIM 000pYIOBAHUEM;

XapaKkTepU30BaTh MPUHITUIIBI JEHCTBHS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTHYCCKUX TIPOLUECCOB C HCIIOJIB30BAHUEM HX OIIMCAHUA (B TOM 4YHUCIIC: CIIUAOMETP,
JAATYUKU IOJIOKCHHA, PACCTOAHUA U YCKOPECHUA, paKETa, 3X0JIOT, OYKH, IICPUCKOII, (bOToarmapaT,
MHUKPOCKOTI, TEJIECKOI, ONMTHYECKHE CBETOBOJIBI, CIIEKTPOCKOI, TO3UMETp, KaMepa BuibcoHa),
UCIONIb3Ysl 3HAHMS O CBOMcTBax (U3MUECKUX SBIEHUN U HeoOXoaumble (GuU3HUECKue
3aKOHOMEPHOCTH, HCIOJNb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJIOTHYECKHUX IMPOLIECCOB MPH PELIEHUH y4yeOHO-
MPAKTUYECKHUX 3a7a4, ONTUYECKHE CXEMBbI JIJISl TIOCTPOSHUS M300paKeHUH B MIIOCKOM 3epKajie U
coOuparoiei TuH3E;

IPUBOANUTEH MPUMEPHI (HAXOIUTh MH(POPMALUIO O MpUMEpax) MPAKTHYECKOTO HCIIOIb30BaHUS
(hU3UYECKUX 3HAHWH B TIOBCETHEBHOM JKU3HU I 00eCTIeUeHHs 0€30TaCHOCTH MPU 0OpaIeHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS M COOIIOACHUS HOPM
HKOJIOTUIECKOTO IMOBEICHUS B OKPYXKAOIIEH cpere;

OCYIIECTBIIATh NMOUCK MH(popMaiu B MHTEpHETE, caMOCTOSTENbHO (POPMYIUpPYST MOUCKOBBIN
3alpoc, HaXOAUTh IIyTHU ONPEAENICHHsI AOCTOBEPHOCTH IOJIy4€HHOW HMH(pOpMAalMM Ha OCHOBE
UMEIOLUXCS 3HAHUN U JONIOJHUTENIBHBIX HCTOUYHUKOB;



HCIIOJIb30BAaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJJaHUN HAyYHO-TIOMYJISPHYIO JINTEPATypy, CIPaBOYHbIE MAaTEepUalIbl, pecypchl ceTu HTepHeT, BIajeTh
npreMaMH KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO;

co3iaBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(GOpPMAIMU U3 HECKOJBKUX HCTOYHHKOB, MyOJMYHO MPEACTaBIATH
pe3yabTaThl IPOESKTHOW WIIA MCCIIEIOBATEIBCKON IEATEIbHOCTH, IIPU 3TOM I'PaMOTHO KCIIOIb30BATh U3YUYEHHBIN MOHATUUHBIN anmapar u3y4aeMoro
paszzena (U3UKH U COMPOBOXKIATH BHICTYINICHUE MPE3EHTAIUEH C yUeTOM 0COOEHHOCTE! ay TMTOPUHU 00yUYaIOLTHXCA.

TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC



Ne HaumMeHoBaHue pa3zesoB U TeM IPOTPaMMBI

KosinyecTBO 4acos

n/n

JnexkTpoHHbIE (LUPOBLIE)

Bcero|| KoHTpoJsibHBIE [IpakTUyecKue 06pazoBaTe/bHble Pecypchbl
paboThl paboThl

‘Pa3,qe11 1. du3uKa M eé poJib B I0O3HAHUU OKpYKalolero Mupa

1.1 ||®usuka — HayKa o npupoje 2 bu6saunoTeka [JOK
https://m.edsoo.ru/7f416194

1.2 ||Pusnyeckue BeJTUINHBI 4 3 bubsaunoTteka [JOK
https://m.edsoo.ru/7f416194

1.3 ||[EcTecTBEHHO-Hay4YHbIA METO/] IO3HAHUS 2 1 bubauoTteka HIOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 110 pasjeny H H

‘Paa,qeﬂ 2. [lepBoHayYa/IbHbIE CBEAEHUS O CTPOEHHMH BellecTBa

2.1 ||[CTpoeHuUe BeljecTBa 2 1 bu6bsaunoTeka [JOK
https://m.edsoo.ru/7f416194

2.2 ||/IBMxeHHe U B3aUMO/JIEMCTBHE YACTHI], 4 2 bubaunoreka LIOK

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

2.3 ||ArperaTHble COCTOSIHMSA BelleCcTBa 1 bu6saunoTteka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 1o paszeny H H

‘Pas,qejl 3. IBM>KeHU e U B3aUMOJAeCTBUE TeJl

3.1 ||MexaHH4YeCKOe ABUKEHUE 10 2 bubaunorteka LHIOK
https://m.edsoo.ru/7f416194

3.2 ||MHepuusd, Macca, IJIOTHOCTh 9 1 1 bubaunoTteka LHIOK
https://m.edsoo.ru/7f416194

3.3 ||Cuna. Bugbl cus 15 1 3 bu6saunoreka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 pasjeny H H

‘Pasaeﬂ 4. laB/1eHU e TBEPABIX TeJl, )KUAKOCTE! U ra3oB



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

Ne HanMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinuecTBO 4acoB JnexkTpoHHbIE ([UPOBLIE)
n/m Bcero|| KoHTpoJsibHBIE [pakTHUYecKue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI
4.1 |/daBsienue. [lepesaya gaBjaeHus TBEPAbIMU 5 2 bubsunoTteka [JOK
TeJIaMU, XKUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194

4.2 ||laBaeHMe :KUAKOCTH 6 bubsunoTteka [JOK
https://m.edsoo.ru/7f416194

4.3 ||ATmocdepHOe faBIeHUe 5 1 bubauoTteka LIOK
https://m.edsoo.ru/7f416194

4.4 || leicTBHe KUAKOCTH U ra3a Ha MOrpyKEHHOE B 12 1 3 bubauoTteka LIOK

HUX T€eJIO https://m.edsoo.ru/7f416194

‘I/ITOI‘O 110 pa3jeny H H

‘Pas,qeﬂ 5. Pa6oTa 1 MOLHOCTb. JHEPrUAa

5.1 |[PaboTa ¥ MOIIIHOCTb 6 1 bubauoreka LIOK
https://m.edsoo.ru/7f416194

5.2 ||[IpocTbie MeXaHU3MbI 8 2 2 bu6siunoTeka [JOK
https://m.edsoo.ru/7f416194

5.3 ||MexaHuYecKasi aHeprus 5 1 1 bu6siunoTeka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 paszeny H H

‘Pas,qejl 6. [IoBTOPUTENIHBHO-0000IAOIUNA MOAYJIb

6.1 |[lloBTOpUTE/IbHO-060611A0LIUN MOAY/Ib 6 BubauoTteka LLOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 110 pa3jeny H H

IOBIIEE KOJIMYECTBO YACOB 10 IPOTPAMME [ [ [ 23 [

8 KJIACC



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

Ne HavnMeHoBaHMe pa3/ieioB U TeM KosinyecTBO 4acoB dyeKTpoHHbIE (IUPOBLIE)
n/m NpOrpaMmbl Bcero| KoHTposbHEIe TpaxTaaeckne o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI

‘Pasnen 1. TenioBbI€ ABJIEHUA

1.1 ||CTpoeHue U CBOKCTBA BeLleCTBa 6 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce

1.2 |[TenyioBbIe npoueccol 33 1 6.5 bu6anoTteka LJOK
https://m.edsoo.ru/7f4181ce

‘HTOI‘O 1o pasjeny H H

‘Pa3ae.ﬂ 2. J/1IeKTpUYeCKHue U MarHUTHbIE SIBJICHUS

2.1 ||DsekTpuvecKue 3apAanbl. 3apsoKeHHble Tesla|| 9 1 Bu6auoTteka LJOK

U UX B3aUMO/IEUCTBUSA https://m.edsoo.ru/7f4181ce

2.2 ||[locTOSIHHBIN 3JIEKTPUUYECKUN TOK 31 1 10 bubsaunoTeka [JOK
https://m.edsoo.ru/7f4181ce

2.3 |MarHUTHBbIE SABJIE€HHUS 11 2 4 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce

2.4 | 971eKTpoMarHuTHas UHAYKLIUSA 7 1 1 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 110 pasjeny H H

‘Pas,qejl 3. [loBTOpUTENBHO-0600IAO LM MOAY/Ib

3.1 |lloBTOpPUTENBHO-00001IAIOIIMN MOAYJIb 5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 110 pasjesny H H

IOBILEE KOJIMYECTBO YACOB M0 IPOTPAMME || | | 22.5 [

9 KJIACC



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

Ne HauMeHOBaHMe pas3/iesioB U TeM NMPOrpaMMbl KosinuecTBo 4acoB JnekTpoHHbIe (LKPpPOBbIE) 06pa30BaTE/bHbIE
n/n Bcero|| KonTpoJsibHBIE [IpakTHyeckue pecypcebl
paboThl paboThl
|Pa3aeJ1 1. MexaHHYeCKHeE ABJICHUSA
1.1 |MexaHHYecKoe ABMXKEHHE U CIIOCOOBI ero ONKUCaHUs 30 1 4 Bubsnoreka LIOK
https://m.edsoo.ru/7f41a4a6
1.2 || BzaumopeicTBHE TeJ 18 4 Bubsnoreka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 ||[3aKoHBI cOXpaHEeHHsI 15 1 2 bu6anoTeka [IOK
https://m.edsoo.ru/7f41a4a6

|I/IToro 1o pasjesy H H

|Pa3,ae11 2. MexaHn4ecKHe KoJie6aHUs ¥ BOJIHbI

2.1 |MexaHHYeCKHe KoJieb6aHUs 8 3.5 bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6

2.2 |MexaHUYECKHE BOJIHBI. 3BYK 10 3 bu6anoTeka [IOK
https://m.edsoo.ru/7f41a4a6

|I/ITOI‘0 I10 pasaejay H H

|Pa3/1eJ1 3. BJIGKTPOMaI'HI/ITHOG IM0oJi€ X JJICKTPOMAIHUTHbLIE€ BOJIHbI

3.1 |3/ieKTpOMarHUuTHOE MoJie U 3JIeKTPOMarHUTHbIE 6 bubauoTeka LIOK
BOJIHBI https://m.edsoo.ru/7f41a4a6

|I/IToro 1o pasjeny H ‘

|Paaaeﬂ 4. CBeTOBbBIE ABJIEHHUA

4.1 ||3akoHbI pacIpoCTpaHeHUs CBETA 8 2 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f41a4a6

4.2 ||/InH3bI U ONITHYECKHE TPUOOPDI 6 1 bu6saunoTeka [JOK
https://m.edsoo.ru/7f41a4a6

4.3 ||Pa3JyiokeHue 6eJsioro cBeTa B CIIEKTP 2 1 BubsnoTeka LIOK
https://m.edsoo.ru/7f41a4a6

HToro no paszeny H ‘



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

Ne HanMeHoBaHUe pa3ziesioB ¥ TEM NMPOTPaMMBbI

KosnuecTBo yacoB

JnexkTpoHHbIe (LKbpPOBbIE) 06pa30BaTe/bHbIE

n/n Bcero|| KonTpoJsibHBIE [IpakTHyeckue PECypChI
paboThl paboThl
|Pa3/1e11 5. KBaHTOBBIE SIBJICHUSA
5.1 |[UcmyckaHHe U MOTJIOLeHHE CBETa aTOMOM 4 1 bu6auoreka IJOK
https://m.edsoo.ru/7f41a4a6
5.2 ||[CTpoeHHe aTOMHOTO si/ipa 5 bubaunoTeka [JOK
https://m.edsoo.ru/7f41a4a6
53 ||fmepHble peaKkiuu 7 1 bu6anoTeka [IOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 0 pasjenay H H
|Pa3/1eJ1 6. [IoBTOPUTE/NBHO-0600AILUNA MOAY/Ib
6.1 |MexaHHUYeCcKHe sIBJIeHUS (IOBTOPUTEJbHO- 6 3 Bu6auoTteka LJOK
060611a0IUH MOYJIb) https://m.edsoo.ru/7f41a4a6
6.2 |TensioBble siBJeHUS (IOBTOPUTENbHO-0000IIAIIHMA 3 Bbubanoreka LIOK
MO/IYJIb) https://m.edsoo.ru/7f41a4a6
6.3 ||D/1IeKTpOMarHuTHbIE sBJeHUs (IOBTOPUTENTBHO- 3 1 Bu6auoTteka LJOK
0606111a0IUH MOYJIb) https://m.edsoo.ru/7f41a4a6
6.4 ||CBeTOBbIE siBJIeHUS (IOBTOPUTEIbHO-000011AI0IUNA 1 1 Bbubanoreka LIOK
MO/IYJIb) https://m.edsoo.ru/7f41a4a6
6.5 |[loBTOPUTEIBbHO-06006IAOIIUHA MOAY/Ib 4 bubaunoreka LIOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 110 pasjeny H H
IOBILEE KOJIMYECTBO YACOB M0 TPOTPAMME | 136 | [ 26.5 [

IoypouHoe muiaHupoBaHue



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

ABnenua npupo/bl

Ne Tema ypoka JJIeKTpOHHbIE TUPPOBbIE
n/o o6pasoBaTesibHbIE PECYPCHI
1 ||®usuka - HayKa o0 IpUpO/e.

‘(DI/I3I/I‘{6CKI/I€ ABJIEHHUA ‘

®dusnuyecKkre BeJTUYHHBI.
PaszmepHocTb. Pusuyeckue
npu6opkl. [lorpenHoCcTy Npu
NpPSIMbIX U3MEPEHUSAX

BxoaHoe TecTUpOBaHMe. YPOK-
rccienoBaHue "HU3MepeHue
JIMHEVHBIX pa3MepoB TeJl U
NPOMEXXYTKOB BpeMeHU"

JlabopaTopHas paborta "3MepeHue
00'bEMa KUJKOCTH U TBEPJOro Tesa"

JlabopaTopHas paboTa
"OnpenesieHHe pa3MepoOB MaJbIX
TeJs. MeTo psijioB”

MeTozbl Hay4YHOTO
no3HaHus. Onucanve puanIeCcKUx
SIBJIEHUH C IOMOIIbIO MOJieJen

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

Ypok-uccinenosanue "[IpoBepka
TUIIOTE3bI: IaIbHOCTD MOJIETA
IIApHKa, MYIeHHOT0
rOPU30HTAJIbHO, TeM 6OJIbIIIE, YEM
60J1bllIe BbICOTA MyCKA"

Ctpoenue BemecTBa. ONbITHI,
JlOKa3bIBawUe JUCKPETHOE
CTpOEeHUe BellecTBa

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

10

JlabopaTopHas pa6oTta "OneHka
JluaMeTpa aToMa MeTOJI0M psJioB (C
ucnoJsib3oBaHueM ¢otorpadpuii)”



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

7 Knacc

OcobeHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI

Ne Tema ypoka JJIeKTpOHHbIE [UPPOBLIE
n/o 06pa3oBaTesibHbIE PECYPCHI
11 |Ypok-ucciegoBanue "HabuaroaeHue

TEeNJI0BOr0 pacllupeHus ra3os.
OnbITHI 10 OOHAPYKEHUIO 1eHCTBUSA
CUJI MOJIEKYJIIDHOTO IPUTSKeHUs "
12 ||/IBM>KeHHEe YaCTHUL, BElLleCTBa. bubaunoreka LIOK
JIuddysusa. bpoyHoBckoe aBuxkeHue ||https://m.edsoo.ru/ff0a013e
13 |Ypok-ucciegoBanuve "HabuwoaeHue
1 00'bsICHEHHE OPOYHOBCKOTO
JiBY>KeHUd U 1uddysun’
14 |BsauMogeilcTBHe YacTul] BellecTBa: |bubanoreka LJOK
NPUTSKEHUE U OTTAaJIKUBaHUE https://m.edsoo.ru/ff0a013e
15 ||ArperaTHble cocTOsIHUA BellecTBa. |bubanoreka LIOK

https://m.edsoo.ru/ff0a0378

PaBHOMEPHOTI'O ABHUXEHUA

16 |MexaHuveckoe aBuxeHue. [IyTsp, bubanoreka LLIOK
TpaeKTOopHUs, lepeMelleHue https://m.edsoo.ru/ff0a079c
17 ||PaBHOMepHOe U HEpaBHOMEPHOE bu6saunoTteka [JOK
JBmKeHUe. CKOpOCTb https://m.edsoo.ru/ff0a05c6
18 |[HaxoxzaeHUe CKOPOCTH, IyTHU U bubanoreka LIOK
BpeMEHU NPHU paBHOMEPHOM https://m.edsoo.ru/ff0a0ae4
NPSIMOJIMHEMHOM JIBUXKEHU U
19 |/labopaTopHas paboTa
"OnpesesieHue CKOPOCTH
PaBHOMEPHOTO JBUKEeHUS"
20 |F'paduky NpssMOJIMHEHHOTO



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

7 Knacc

Ne Tema ypoka JJIeKTpOHHbIE [UPPOBLIE
n/o 06pa3oBaTesibHbIE PECYPCHI
21 ||[Pemenue 3aga4 nmo treMme "Pacuet

cpeaHel ckopocTu"

22 |J/labopaTopHas paboTa
"OnpenesieHue cpeaHEN CKOPOCTHU
CKOJIbXKeHUSI OpyCKa WJIM IIapUKa 10
HaKJIOHHOM MJIOCKOCTH"

23 ||OTHOCUTEJIbHOCTD JBUXKEHHUS. bubaunoreka LIOK
C/io’keHHe CKOPOCTeN MpHU https://m.edsoo.ru/ff0a079c
napaJijieJibHOM JIBU>KEHUU

24 |lMonyyeHue U aHAIU3 TPaPUKOB
3aBUCHUMOCTHU NYTH U CKOPOCTHU
JIBIDKEHUS OT BpEMEHU

25 ||Pemenue rpadpuyeckux 3ajad no
TeMe "MexaHuka. PaBHoMepHoe
NpsSAMOJIMHENHOE IBIXKeHUe"

‘26 ‘HBJIeHI/Ie MHEpPIUU. 3aKOH UHEPLIUU ‘

27 |BsauMojelicTBuUe TeJ Kak npuyrMHa |bubanoteka [JOK
M3MeHeHHUs CKOpocTU. Macca tena  ||https://m.edsoo.ru/ff0a0c10
KaK Mepa MHEPTHOCTH TeJia IPU
NOCTYIaTeJbHOM JIBUXKEHUU

28 |Ypok-ucciaenoBaHue "CpaBHeHUE
Macc 110 B3aUMOAeHCTBHUIO Tes"

29 |([I[l1oTHOCTB BeljecTBa bubaunoreka LIOK

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

7 Knacc

Ne Tema ypoka JJIeKTpOHHbIE [UPPOBLIE
n/o 06pa3oBaTesibHbIE PECYPCHI
30 |[J/TabopaTopHas paboTa

"OnpepesieHre MJIOTHOCTHU TBEPAOTO
Tesaa"

31

Pemenue 3azay o treme "Macca
TeJia. [I1oTHOCTD BeljecTBa”

bubaunoreka LIOK
https://m.edsoo.ru/ff0al23c

32

Cmecu v cruiaBbl. [loBepXHOCTHAsA U
JIMUHeHHad JIOTHOCTD

33

[ToagroToBKa K KOHTPOJIbHOK paboTe
no Teme "®r3uKa — HayKa O
npupo/e. [leppoHavaibHbIE
CcBeJleHUs 06 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUH BelllecTBa.
MexaHnuka"

34

KoHTposibHas paboTa 1o TeMe
"®u3uka — Hayka o pUpoJe.
[lepBOoHauYa/IbHBIE CBEIEHUS 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHUHU
BelecTBa. MexaHuka"

35

Cuna. fIBneHue tarorenud. Cuiaa
TAXKECTU

bubaunoreka LIOK
https://m.edsoo.ru/ff0a1778

36

M306paxkeHue cuJ. PelieHue 3a/1a4
no Teme "OnpeesieHUe CUJIbI
TSKECTH"

37

Cusa ynpyroctu. 3akoH ['yka

bubanoreka LIOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a079c

7 Knacc

Ne Tema ypoka JJIeKTpOHHbIE [UPPOBLIE
n/o 06pa3oBaTesibHbIE PECYPCHI
38 |Bec Tena. U3mepeHue cu. Bub6anoTeka LIOK

JuHamomMeTp https://m.edsoo.ru/ff0al8cc
39 |Ypok-uccnenoBanue "HabuaroaeHue

M3MeHEeHHs] CKOPOCTHU NPHU

B3auMoOencTBUU Tea"
40 |PewmeHue 3aga4 no tTeme "Cuiia bubaunoreka LIOK

ynpyrocTtu. Bec Tesna" https://m.edsoo.ru/ff0al1778
41 |JlabopaTopHas paboTa "OnbIThI,

JIEMOHCTPUPYIOLKEe 3aBUCUMOCTb

pacTsbkeHus (Aepopmanyu)

IPY>XUHBI OT IPUJI0KEHHOMN CUJIbI"
42 |Cuna TpeHus bu6saunoTteka [JOK

https://m.edsoo.ru/ff0alb9c

43 ||CnoxxeHue cus. PaBHogelcTByo1asn |bubanoreka LOK

cuJa https://m.edsoo.ru/ff0ala70
44 |PeweHue 3aja4 no teme "Cnoxenue |bubsinorexa LJOK

cui. PaBHogielicTByO1ada cua” https://m.edsoo.ru/ff0alde0
45 |PeweHue 3agay 1o TeMe

"BsaumogencrBue Tes. CHUbI B

MeXaHuKe"
46 |Pemenue 3agad no teMe "Cuina

TpeHUs". YpOK-uccaeJoBaHUE 10

TeMe "HccienoBaHue 3aBUCUMOCTH

CUJIbI TPEHHS OT MJIOLA/IU

COMPUKOCHOBEHUS"



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1de0

7 Knacc

Ne Tema ypoka JJIeKTpOHHbIE [UPPOBLIE
n/o 06pa3oBaTesibHbIE PECYPCHI
47 |JlabopaTopHas paboTta "OnbIThI,

JleMOHCTpUpYIOLHe 3aBUCUMOCTb
CUJIbl TPEHUS CKOJIBXXEHUS OT CUJIbI
JlaBJIeHUs U XapaKTepa
CONPUKACAUIUXCS TOBEPXHOCTEN"
48 |Pemienue 3a4a4 1o TeMe
"B3aumoperictBue Tes. CUIbI B
MexaHUKe"
49 |KoHTpoJsibHasA paboTa o TemMe
"B3aumopencTBUe TET"
50 ||/laBsieHUE TBEPABIX TeJ Bbub6anoTeka [IOK
https://m.edsoo.ru/ff0a20a6
51 |[Ypok-akcnepuMeHT "Crnoco6bl
omnpeeJieHUs 1aBJeHHs TBEPJOro
Tesa"
52 ||Ypok-uccnenoBaHue "3aBUCUMOCTb
JlaBJIeHUs ra3a OT TeMIepaTyphl'"
53 ||laBsieHHE X KUJKOCTEHN U I'a30B. bubaunoreka LIOK
3akoH [lackana https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
54 |([lHeBMaTHuYeCKHE YCTPOMCTBA Bu6auoTteka LJOK
https://m.edsoo.ru/ff0a25b0n
55 ||3aBHCHMMOCTB AaByeHus ;KUAKocTu ||bubanoreka LIOK
OT IJ1yOUHBI https://m.edsoo.ru/ff0a2376
56 |CuapocTaTUyecKuil mapajokc



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376

7 Knacc

Ne Tema ypoka JJIeKTpOHHbIE [UPPOBLIE
n/o 06pa3oBaTesibHbIE PECYPCHI
57 |Ypoxk-npoekt "U3ydyeHue

COOOUIAKLUXCS COCYA0B"

58

Ypok-koHdepeHHs
"I'napaBaryecKrue MeXaHU3Mbl"

59

Hcnosib30BaHUE BbICOKUX ,IlaBJIeHI/Iﬁ
B COBPpEMEHHbIX TEXHOJIOTHAX

bubaunoreka LIOK
https://m.edsoo.ru/ff0a2376

60

PemieHnue 3aga4 no teMe "/laBjaeHue
PKUAKOCTH"

61

ATtMocdepa 3eMId U MPUYHHBI €€
CyLeCTBOBAHMUA

62 |Ypok-uccinegoBanue "[IposiBieHre

JlecTBUSI aTMOCPEpPHOTO JiaBjeHus"
63 |H3MmepeHre aTMOChEPHOTO Bbu6anoTeka LIOK

AaByieHus. OnbiT Toppruydesnsiu https://m.edsoo.ru/ff0a2b5a
64 (|3aBUCMMOCTb aTMOCHEpPHOro Bu6auoTteka LJOK

JlaBJIEHUS OT BbICOThI HaJl yPOBHEM
Mops. [Ipu6opsI /11 U3MepPEHHUSs
aTMocdepHOro JaBJaeHHUs

https://m.edsoo.ru/ff0a2fc4

65 |bapomeTrp-anepous. AtMmocdepHoe |bubsnoteka LJOK
JlaBJieHye Ha pa3JIMYHbIX BbicoTax |[https://m.edsoo.ru/ff0a2fc4
66 |(BeiTaskuBaroulag cuja. 3aKoH bubaunoreka LIOK

Apxumega

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

7 Knacc

Ne Tema ypoka JJIeKTpOHHbIE [UPPOBLIE
n/o 06pa3oBaTesibHbIE PECYPCHI
67 ||[Pemenue 3a7a4 no TeMe "3aKoH

Apxumega”

68

Ypok-uccienoBaHue
"JKcneprUMeHTa/lbHOE 0OHapyKeHHe
JeHCTBUS »KUJKOCTH Y rasa Ha
NOrpYy’>KeHHOEe B HUX TeJo"

69

JlabopaTopHas paboTa
"OnpenesieHre BbITAJIKMBAIOIEN
CHWJIBI, IEMCTBYIOILEN HA TeJIO,
NOrPY?>KEHHOE B XKUAKOCTb"

70

[ln1aBanue Ten

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

71

JlabopaTopHas paboTa
"HUcciesoBaHue 3aBUCMMOCTH Beca
TeJla B BOJZle OT 06'beMa
HOTPYKEHHOH B )KHIKOCTb YaCTH
Tesa"

72

BOBAYXOHJIaBaHI/Ie. [lnaBaHue CyaoB

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

73

Pemenue 3a71ay mo treMe "3aKoH
ApxuMesa. YcioBUs NJIaBaHUSA Tes"

74

Pemienue 3agau no teme "JlelictBue
»KUJKOCTHU U rasa Ha MorpyKeHHoe B
HUX TeJsio"



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

7 Knacc

Tema ypoka

JJIeKTpOHHbIE IUPPOBbIE
o6pa3oBaTesibHble PeCYpChI

Ypok-npoekT "KoHcTpyrpoBaHue
apeoMeTpa WM JIOJKHU U
omnpejesieHUe rpy30nobEMHOCTH"

76

[loAroTOBKA K KOHTPOJIbHOW paboTe
no Teme "/laBjieHHE TBEPABIX TEJ,
KUJKOCTel U ra3oB”

77

KoHnTposibHas paboTa no Teme
"JlaBJieHUEe TBePAbIX TEJI,
PKUKOCTEH U ra3oB”

78

MexaHuHyeckasi paboTa

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

79

‘MOI_L[HOCTb

|

80 ||[PemieHnue 3aza4 Ha onpejesieHHe

paboThl U MOLHOCTHU
81 ||PaboTa cCHJIbI TSAXKECTH U CHUJIBI bu6aunoteka I[JOK

TpeHus https://m.edsoo.ru/ff0a3f82
82 |Ypok-ucciaenoBanue "Pacuér

MOUIHOCTH, pa3BMBAaeMOU NpHU

noJAbEMe 10 JiecTHHUIE"
83 |[[IpocTbie MEXaHU3MBI bu6saunoTteka [JOK

https://m.edsoo.ru/ff0a478e

84 ([MomeHT cubl [IpaBusio MoMeHTOB |BubauoTreka LJOK

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

7 Knacc

Tema ypoka

JJIeKTpOHHbIE IUPPOBbIE
o6pa3oBaTesibHble PeCYpChI

JlabopaTopHas paborta "HU3yueHue
IpaBuJIa pbluara AJj1s HOoABMKHOTO U
HemnoABHKHOTO 6JIOKOB"

"30J10TO€E NpaBUJIO" MEXaHUKHU

87

Pemienue 3aga4 mo treMe "30J10TO€E
NpaBUJIO MEXaHUKHU" /
Bcepoccuiickasi npoBepoYHas
pa6oTta

88

Pemenue 3aga4 no treme "Pabora
CUJIbI TSXKECTU U CUJIbl TpeHUs" /
Bcepoccuiickas npoBepo4YHast
pa6oTta

89

Ypok-npoekT "[I[poekTHpoBaHue
MOJIUCIACTOB C 33/JaHHBIMHU
napameTpamu”

90

Ypok-koHpepennus "[IpocTbie
MeXaHU3MbI B ObITY, TEXHHUKE,
PKUBbIX OpraHu3Max"

91

KoadduueHT nosiesHoro AercTBUs
IPOCTbIX MEXaHU3MOB

92

JlabopaTopHas paboTa
"Onpegenenuve KI1/| moaBu»XHOTO U
HemnoABHKHOTO 6JIOKOB"

93

MexaHun4ecKas aHeprusd.
KrHeTHnyeckas ¥ noTeHIMa/IbHasA

JHeprus

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



https://m.edsoo.ru/ff0a4252

7 Knacc

Ne Tema ypoka JJIeKTpOHHbIE [UPPOBLIE
n/o 06pa3oBaTesibHbIE PECYPCHI
94 |3akoH coxpaHeHUs MexaHHW4Yeckod |bubauoreka [JOK

SHEPTrUuun

https://m.edsoo.ru/ff0a4360

95

YpoK-3KCIIepUMEeHT
§"3kcnepruMeHTaIbHOE
omnpejesieHUe U3MEHEeHUs
KHUHEeTUYEeCKOH U NOTeHIMaJbHOU
3HEpPrUH NPU CKaThIBAaHUU TeJia MO
HAKJIOHHOM IJIOCKOCTH"

96

[ToAroToBKa K KOHTPOJIbHOU paboTe
o TeMe "PaboTa ¥ MOIIHOCTb.
JHeprusa”

97

KoHTposibHas paboTa 1o Teme
"PaboTa U MOUIHOCTb. JHEPTuUs"

98

Pa6oTa c TeKcTaMHU 110 TeEMe
"MexaHHU4ecKoe ABKeHue"

99

Pa6oTa c TeKCTaMHu 10 TeMe
"CTpoeHue BelecTBa"

100

PaboTa c Tekctamu o TeMe "CUJibl B
npupoje"

101

Pa6oTa c TeKCTaMHU 10 TEMe
"JlaBjieHue TBEP/IbIX TeJI,
KUJKOCTel U ra3oB”

102

Pa6oTa c TekcTamMu 10 TeMe
"JHeprus. [IpocTbie MeXxaHU3MbI"

OBIIEE KOJIMYECTBO YACOB 11O
[TPO'PAMME: 102 y



https://m.edsoo.ru/ff0a4360

8 Knacc

OcHOBHBIE MMOJIOKEHUS
MOJIGKy.IIHpHO-KPIHGTPI‘lGCKOﬁ
TEOPHUHU U UX ONIbITHbIEC

bubsunoTteka LJOK
https://m.edsoo.ru/ff0a5256

O/ TBEPXKIEHUS

‘2 ‘Macca Y pa3Mep aTOMOB U MOJIEKYJI H

3 ||Mopaesnu TBEPAOTO, X KUAKOTO U bubauoreka LIOK
ra3zaoo6pasHOro COCTOSIHUM https://m.edsoo.ru/ff0a540e
BelleCcTBa

4 ||Ypok-koHdepeHLUs
"Kpucrtanindyeckrve u aMopQHbie
Tesa. 'paden. [losyuyeHue
VICKYCCTBEHHbIX aJIMa30B"

5 |[CMauMBaHUe U KaIUJJISIPHOCTb. bu6sunoTteka [JOK
[loBepXHOCTHOE HaTsKEHUE. https://m.edsoo.ru/ff0a5800
BxogHoe TecTupoBaHue

6 |[TemsoBoe paclivpeHue ¥ CKaTUe Bbub6anoTeka [IOK

https://m.edsoo.ru/ff0a5530

7 |TensoBoe aABuxxeHUe. Temnepatypa |bubauoreka LLOK

https://m.edsoo.ru/ff0a5a26

"Ucnosib30BaHMe TEIJIOBbBIX CBOUCTB
BeleCTB U MaTEPUAJIOB B IeJISIX
3HeprocbepexeHUs"

‘8 ‘TeMnepaTyprle IKaJIbI H
9 |[BHyTpeHHss 3Heprus u crnocobnl eé |bubanoreka L[JOK
V3MEeHeHUd https://m.edsoo.ru/ff0a5c60
10 ||Bugsl Temionepenaqyu bubaunoreka LIOK
https://m.edsoo.ru/ff0a6412
11 |[Ypok-koHepeH1Hs Bubsaunorteka LLOK

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

12

KosnnyecTBo TensoThl. Y ae/bHasA

TEINJIOEMKOCTb

bubauoreka LIOK

https://m.edsoo.ru/ff0a6976

13

Ypok-uccinenoBanue "[IpoBepka
TUI0Te3bl JUHEMHON 3aBUCUMOCTH
JUITMHBI CTOJIOUKA KUJIKOCTH B
TepPMOMETPUYECKON TPyOKe OT
TeMIlepaTyphbl”

bubaunoreka LIOK
https://m.edsoo.ru/ff0a7088

14

YpaBHeHHe TEeNJI0BOro 6aJiaHca.
Tensioo6MeH U TeNJoBOE
paBHOBecue. 3akoH HproToHa—
PuxmaHa

bubauvoreka LIOK
https://m.edsoo.ru/ff0a6a98

15

JlabopaTopHas paboTa
"UcciepoBaHue ABJIEHUSA
TeNnJIo06MeHa NPY CMelIMBaHUHU
X0JIOJTHOW U ropsiueu Boabl"

16

Pelienue 3agay no teMe
"Ten/1006MeH U TENJI0BOE
paBHOBecHe"

17

JlabopaTopHas paboTa
"OnpejiesileHHEe KOJIMYeCTBa
TEMJIOTHI, TOJIYYEHHOTO BOJION MPU
TENJI00OMeHe C HarpeThIM
MeTa/IJINYeCKUM LIUJAUHAPOM"

18

[l1aBsieHUe U oTBepAeBaHue
KPUCTa/IJINYECKUX BeleCTB.
Y jenpHad TenJoTa nJaBJeHus

bubaunoreka LIOK
https://m.edsoo.ru/ff0a71d2

19

PenieHue 3ajay4 no teMe
"[lnaByieHHEe U OTBep/ieBaHUEe
KpHUCTa/JINYeCKUX Tea"



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a71d2

20

JlabopaTopHas paboTa

"OnpeneneHue yaeJbHOW TEMJIOThI
IIJ1aBJIeHUd Jbaa"

21

Ypok-uccnenoBanue "CpaBHeHUE
IPOLECCOB NJIaBJIEeHUS
KPHUCTA/JINYECKUX TeJl U
pasMsAryeHus Npyu HarpeBaHUU
aMOpQHBIX Tes"

22

[Tapoo6pa3oBaHUe U KOHJEHCALUS.
Hcnapenue

bubaunoreka LIOK
https://m.edsoo.ru/ff0a740c

23

Kunenue. YaenbHas TenjaoTa
napoo6pa3oBaHus. 3aBUCHMOCThb
TeMIlepaTypbl KUIIEHUS OT
aTMocdepHOro JJaBjaeHUs

bubaunoreka LIOK
https://m.edsoo.ru/ff0a786¢

24

Pewrenue 3a/ja4 o teme
"[lapoo6pa3oBaHue U KUIleHUEe"

25

Ypok-uccienoBanue "O6bsicCHEHUE
3aBUCHMOCTHU TeMIIePaATYPhI
KMIIeHHUA OT JaBjeHus"

26

HachllleHHBbINM ¥ HEHAChILeHHbIN
nap. BiaxxHoctb Bo3ayxa

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

27

Byia>kHOCTBb BO3/1yxa U eé
n3MepeHue. JlabopaTopHas pa6oTa
"OnpejiesieHUEe OTHOCUTEbHOM
BJIA)KHOCTHU Bo3/yxa"

28

PenieHue 3ajay4 no teMe
"BnaxkHocTp"

29

PelieHue 3a/1a4 ¥ aHa/IM3 CUTYalLUH,
CBSI3aHHBIX C IBJIEHUSIMU MCITapeHUS
Y KOH/JIeHCallu1



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

30

JHeprus TOIJIMBA. Y AiesibHasd

TEeIlJIOTa CropaHUud

31

[IpuHIKMBI pabOTHI TEMJIOBBIX
BUTraTeJen

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

32

[lapoBas Typ6uHa. /[BUraTtesb
BHYTPEHHETr0 CrOpaHus

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

33

KII/| TenyioBoro ABUraTeJist

bubsunoTteka LJOK
https://m.edsoo.ru/ff0a83f2

34

Penrenue 3aaa4 no teme "KII/]
TENJIOBOTO JABUTATES"

35

Ypok-koHbepeHus "TensoBblie
JBUTATEJIU U 3alllUTa OKPYKalollen
cpenbl”

TenyioBbIe IOTEPHU B TENJIOCETAX

37

3aKoH COXpPaHEHHUA U IIpeBpallleHHuA
JHEPIrur B MEXaHHUYE€CKHUX U
TEIIJIOBBIX ITPOLeCCax

38

[ToAroToBKa K KOHTPOJIbHOU paboTe
o TeMe "TenJioBble IBJE€HHUS.
M3meHeHne arperaTHbIX COCTOSAHUU
BenlecTBa”

39

KoHTposibHas paboTta no Teme
"TemoBble gBeHud. U3MeHeHUe
arperaTHbIX COCTOSIHUH BelijecTBa"

40

JnekTpulauud TeJ. JiBa poaa
3apAa0B

41

Ypok-ucciaenoanue "McciesoBaHue
CIoCO60B PA3JIMYHBIX BELEeCTB
Ha3JIEKTPHU30BbIBATHCS"



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

42

B3sanmogencTBue 3apsSXKeHHBIX TeJl.

3akoH KysioHa

bubauoreka LIOK

https://m.edsoo.ru/ff0a87e4

43

JJieKTpUYecKoe noJie.
Hanps>k€HHOCTb 3/71EKTPUYECKOTO
noJis. [[pyHIMI cynepno3uuu
3JIeKTPUYeCKUX T10JIeH

bubaunoreka LIOK
https://m.edsoo.ru/ff0a8a0a

44

HocuTenu aneKTpuyecKux 3apsio0B.
JsieMeHTapHbIU 3apsj. CTpoeHUe
aToMa

45

3aKOH COXpaHEHHUs 3JIEKTPUYECKOTO
3apsiza

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

46

[IpoBOAHUKY, JU3IEKTPUKHU U
HOJIyTPOBOJHUKH

47

Ypok-koHbepeH U "INeKTpU3anus
B IOBCEJHEBHOM KU3HU"

48

Pemenue 3aza4 no teMe "3aKoH
COXpaHEeHUS 3JIEKTPHUYECKOTO
3apsaja’

bubaunoreka LIOK
https://m.edsoo.ru/ff0a90cc

49

JneKTpuyecKuil TOK. UCTOUYHUKHU
3JIEKTPUUYECKOTO TOKA

50

Ypok-ucciaesnoBanue "HUcciesoBanue
JleICTBUSA 3/1IeKTPUUECKOTO0 10JIS Ha
NPOBOJIHUKHU U JU3JEKTPUKHU"

51

aﬂeKTpI/I‘{eCKHﬁ TOK B MeTaJlJiaX

bubaunoreka LIOK
https://m.edsoo.ru/ff0a9838

52

JJIeKTPUYECKUU TOK B XKUJKOCTSX U
rasax

53

‘3HeKTpI/I‘{eCKaH Lenb ‘

54

Cusia Toka. AMnepMeTp

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



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

55

JJleKTpUYecKoe HallpsHKeHHUeE.
BosibT™MeTp

bubauoreka LIOK

https://m.edsoo.ru/ff0a9e14

56

JlabopaTopHas paborta "Cbopka u
HCIIbITAHUE 3JIEKTPUUECKOU L[enn
NOCTOSIHHOTO TOKa"

57

3aBUCUMOCTb CUJIBI TOKA OT
HanpspKkeHUs. 3akoH Oma 14
y4acTKa Lenu

bubsunoTteka LJOK
https://m.edsoo.ru/ff0aa738

58

JlabopaTopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CUJIbI
TOKa, IPOTEKAIOLIEro 4yepes
pPEe3UCTOp, OT HANPSKEHUs Ha
pe3ucTope ¥ CONMPOTUBJIEHUS
pesuctopa”

59

JJIeKTpHUYeCcKoe CONPOTHUBJIEHHE.
Y ieJibHOEe COIPOTUBJIEHUE

bubauvoreka LIOK
https://m.edsoo.ru/ff0aa44a

60

JlabopaTopHas paboTa
"OnpejiesieHre yJeJbHOTO0
CONPOTUBJIEHUS TPOBOIHUKA"

61

Penrenue 3a/1a4y no TeMe
"JJIeKTpUYEeCKOe COTPOTHUBJIEHHE.
YaenbHOe conpoTUBJIeHUE"

62

Pemenue 3aza4 no teMe "3aKoH
Oma"

63

[locsieoBaTe/IbHOE U TapaJljiesibHOe
coe/IMHEeHUsI MPOBOIHUKOB

bubaunoreka LIOK
https://m.edsoo.ru/ff0aaa58

64

JlabopaTopHas pa6oTa "[IpoBepka
NpaBUJIa CJI0XKEHUsI HaNPsiXKeHU N
IpY MOC/e/I0BaTENbHOM
COeZIMHEHUH IBYX PE3UCTOPOB"



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

65

Penienue 3aga4 no teMe

"[locnepoBaTesbHOE U
napaJsijieJibHO€e COeIMHEHUS
NpPOBOJHUKOB"

66

JlabopaTopHas paboTa "[IpoBepka
npaBuJIa /sl CUJIbl TOKA MPU
napaJijieJibHOM COeJJHHEHUHU
pe3ucTopoB”

67

Pewienve 3azja4 Ha npuMeHeHue
3akoHa OMa /1 pa3/IMYHOrO
coeJJMHEeHUSI IPOBOHUKOB

68

3/1C v BHyTpeHHee CONPOTHUBJIEHNE
HCTOYHMKA ToKa. 3akoH OMa AJist
MOJIHOH Lienu

bubauoreka LIOK
https://m.edsoo.ru/ff0aadle

69

Penrenue 3azaau no teme "3/1C,
BHYTpPEHHEE CONPOTUBJIEHHUE
WCTOYHHMKA ToKa. 3akoH OMa AJist
MOJIHOM Lenu”

70

JlabopaTopHas paboTa
"Onpenenenue 3/IC 1 BHYyTPEHHETO
COMPOTHUBJIEHUS] UCTOYHHUKA TOKA"

71

[IpaBusia Kupxroda

72

JlabopaTopHas paboTa "[I[poBepka
npasus Kupxroda"

73

Ypok-uccienoBanue "M3ydyeHue
BOJIbT-aMII€PHBIX XapaKTEePUCTUK
HeJIMHEeWHbIX 3/1eMEeHTOB"

74

Pa6oTa 3/ieKTpU4ecKoro Toka.
MOIHOCTD 3JIEKTPUYECKOT'0 TOKA

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



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0ab124

75

JlabopaTopHas paboTa

"OnpeneneHre paboThbl U MOLHOCTH
3JIEKTPUYECKOTO TOKA"

76

3akoH /Ixoynsa-JleHua.
[loTpebuTeN N 31EKTPUIECKOTO TOKA.
KopoTkoe 3aMbikaHue

bubsunoTteka LJOK
https://m.edsoo.ru/ff0ab3e0

77

Ypok-koHpepeHuus "O6bsiCHEHUE U
IPUHIUI 1eHCTBUS JOMAIIHUX
3JIeKTpOHarpeBaTebHbIX
npu6opoB”

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

78

[ToagroToBKa K KOHTPOJIbHOU paboTe
1o TeMe "JeKTpUYecKre 3aps/ibl.
3apsiKeHHbIe TeJsla U UX
B3auMo el cTBus. [locTOSHHBIN
3JIEKTPUYECKHUU TOK"

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

79

KoHTposibHas paboTa no Teme
"JsIeKTpUYecKHre 3apsapbl.
3aps>KeHHbIe TeJsa U UX
B3auMo el cTBuA. [locTOSHHBIN
3JIEKTPUYECKHUU TOK"

80

[locToAHHBIE MarHUThl. MarHuTHoOE
rnoJie 3eMJIM U €ro 3HadyeHue AJid
KU3HU Ha 3eMJie

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

81

Ypok-uccienoBanue "M3ydyeHue
MarHUTHOTO MOJIsI MOCTOSIHHBIX
MarHUTOB IPU UX 00'beIJUHEHUHU U
paszaesieHUU. Busyanusanus noJs
MOCTOSIHHBIX MarHUTOB"

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

82

OneiT 3pcTena. MaruuTHoOe noJie
3JIEKTPUYECKOT0 TOKA

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



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

83

OnelT AMniepa. MarauTHoe noJie
KaTyUIKHU C TOKOM. [I[puMeHeHue
3JIEKTPOMArHUTOB B TEXHUKeE

84

Cusia AMniepa u onpeziesieHUe eé
HallpaBJIeHUS

85

Pemenue 3aga4 o teme "Cuia
AMnepa u onpeziesieHHe eé
HamnpaBJieHus"

86

JJIeKTpOoABUTraTe b IOCTOSTHHOTO
Toka. Ucnnonb3oBaHue
3JIEKTPOABUraTeeh B TEXHUYECKUX
yCTPOUCTBAX M HA TPaHCHOpTe

87

Bcepoccuiickas npoBepo4YHast
pa6orta

88

Bcepoccuiickas npoBepo4YHast
pa6ora

89

JlabopaTopHas pabora "H3yueHue
JIeMCTBYSI MAarHUTHOTO M0JIS1 Ha
NPOBOJAHUK C TOKOM"

90

Ypoxk-koHdepeHus "[I[pakTrdeckoe
IpUMeHeHUe 3JIeKTpoiBUraresen”

91

JlabopaTopHas paboTa
"KoHcTpyrpoBaHUe U U3yYeHUE
paboThl asieKTpoBUraTessa”

92

JlabopaTopHas pa6orta "M3mepeHue
KII/l asiekTpogBUTraTEIbHOM
yCTaHOBKH"

93

OnbiTel @apajes. 3akoH
3JIEKTPOMarHUTHOW UHAYKIHH.
[IpaBuso Jlenna

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



https://m.edsoo.ru/ff0ac3d0

94

Ypok-uccinenosanue "HccaenoBaHue

W3MeHEeHUH 3HaueHUd U
HanpaBJIeHUs] UHAYKIUOHHOTO
TOKa"

bubauoreka LIOK

https://m.edsoo.ru/ff0acOba

95

Pemenue 3aza4 no treMe "3aKoH
3JIEKTPOMArHUTHON UHAYKIUH.
[IpaBuso Jlenna"

96

AnektporeHepaTop. Crnocoo6bl
MOJIYYEeHUs 3JIEKTPOIHEPTUU

97

Ypok-koHdepeHIUs
"JJIeKTPOCTAHLIMU HA
BO30OHOBJISIEMbIX UCTOYHUKA
3Hepruu. [Ipo6s1eMbl 3KOJOTUH.
TonsiuBHBIE 3JIeMEHTHI U
3JIEKTPOMOOUIN"

98

KoHnTposibHas paborta
"JJIeKTpOMarHUTHbIE siBJieHUs"

99

Pab6oTa c TekcTaMu 1o TemMe
"TemnsioBble gBJieHUAa"

bubaunoreka LIOK
https://m.edsoo.ru/ffO0acc5e

10

Pabora c TekcTamu 1o TemMe
"JsIeKTpUYecKre 3apsapbl.
3aps>KeHHbIe TeJsa U UX
B3auMojelicTBue”

10

Pa6oTa c TekcTaMu 10 TeMe
"[locTOSIHHBIN 3/IeKTPUUYECKUHN TOK"

bubaunoreka LIOK
https://m.edsoo.ru/ff0acdcé

10

Pa6oTa c TekcTaMu 110 TeMe
"MarduTHbie ABJIEHUT U
3JIeKTPOMarHuTHas UHAYKIUS"

OBIIEE KOJIMYECTBO YACOB 11O
[TPOTPAMME



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne Tema ypoka J/ieKTpOHHbIE TUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
1 ||[MexaHuyeckoe JBMKEHHE. bubsunoTteka LJOK
MaTtepuanbHas Touka. Cnoco6ml https://m.edsoo.ru/ff0ad474
ONKCAaHUS MEXaHUYEeCKOT0 JBUKEHUS
2 ||Cuctrema oTcyeta. OTHOCUTENBHOCTD ||bubanoTeka IJOK
MeXaHHYEeCKOI'0 IBUKEHHUS https://m.edsoo.ru/ff0ad19a
3 ||BeKTOpHbBIe BEJIMYUHBI, OTIEPAIIUU C
BEKTOpPaMH, IPOEKL Y BEKTOPOB
4 ||Paguyc-BeKTOp MaTepualbHOMN bu6saunoTteka [JOK
TOYKH, lepeMellleHre Ha mIockocTu |https://m.edsoo.ru/ff0ad8d4
5 ||PaBHOMepHOE NPsIMOJIMHEHHOE bu6saunoTteka [JOK
JBYDKEHUE https://m.edsoo.ru/ff0adb18
6 |[Pewrenue 3aza4 no teMe
"PaBHOMepHOe NPSIMOJIMHENHOE
JIBI>KeHUe". BxogHoe TecTupoBaHue
7 |[HepaBHOMepHOE NpsIMOJIMHEHHOE bu6bsaunoTteka [JOK
ABwxkeHue. CpeHsAsA U MTHOBeHHas | https://m.edsoo.ru/ff0ael76
CKOPOCTH TeJia IpU HEPAaBHOMEPHOM
JIBU>KEHUU
8 |J/labopaTopHas paboTa
"OnpejiesieHre cpeJlHENR CKOPOCTHU
CKOJIbXKEHMUSI OpyCKa UM JBUKEHUS
[IapyKa M0 HAKJIOHHOM IJIOCKOCTH"
9 |[PaBHOYCKOpeHHOE NPSMOJIMHEWHOE

JBHUXXEHHE. yCKOpeHI/Ie



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

9 KIIACC

Tema ypoka

JnekTpoHHBIE UPpPOBLIE
06pazoBaTesbHbIE PECYPChI

10

CKOpOCTh PAaBHOYCKOPEHHOTI'0
NPSIMOJIMHEMHOTO JIBUKEHUSI.
['paduk ckopoctu

bubanoreka LIOK
https://m.edsoo.ru/ff0ae612

11

Pemenue 3aaay no teMe "CKoOpocCTb
PaBHOYCKOPEHHOTO
NpPSAMOJIMHEMHOT O JBMKEHUSA"

12

[lepeMelenue npu
PaBHOYCKOPEHHOM IPAMOJIMHENHOM
JB>KEHUU

13

JlabopaTopHas paboTa
"OnpepesieHre yCKOPeHUS TeJsa IPU
PaBHOYCKOPEHHOM JIBUXKEHUHU 110
HAKJIOHHOM MJI0CKOCTH"

14

PenreHue 3a/1a4y no TeMe
"[lepeMelnieHue nNpu
PaBHOYCKOPEHHOM NPSIMOJIMHEMHOM
IBHKEHUH"

15

JlabopaTopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH Ny TH
OT BpeMeHH IIPU paBHOYCKOPEHHOM
IBM>KEHUH 6€e3 HaYyaJIbHOH
CKOpOCTH"

16

['paduueckas unTepnpeTayus
YCKOpEeHHs], CKOPOCTH, TPOIIEHHOT0
NyTH U IepeMelleHus s
NPSMOJIMHEMHOT'O JIBUKEHUS



https://m.edsoo.ru/ff0ae612

9 KIIACC

Tema ypoka

JnekTpoHHBIE UPpPOBLIE
06pazoBaTesbHbIE PECYPChI

17

Pelienue 3agay no teMe
"I'padurueckas UHTepHnpeTaLUs
YCKOpEHHsl, CKOPOCTH, TPOH/IeHHOT0
NyTU U IepeMelleHUs s
NpsIMOJIMHEHMHOTO ABMXKEHUS"

18

YckopeHHe CBOOOJHOTO NaieHus.
OneiThl N'anunesa

19

PemeHnue 3aa4 no TeMe "YckopeHue
CBOOOJIHOTO NMaeHUsd"

20

JIBr>XeHHUe TeJla, 6pOLIEHHOTO MO/
yIJIOM K TOPU3OHTY

21

PenreHnue 3aaa4 no treMe "/IprxkeHue
TeJia, OPOIIEHHOr0 MO/ YIJIOM K
rOpu3oHTYy"

22

JlabopaTopHas paboTa
"UcciepoBaHue ABMKEHUS TeJia,
OpOILIEHHOr0 MO/ YIJIOM K
rOpU30HTY"

23

Pemenue 3aza4 no treMe "/IBrxkeHue
noJi IeiCTBUEM YCKOPEHUsI
CBOOOJIHOTO MajeHuda"

24

JIBU2KeHUe 110 OKPY>KHOCTU

bubaunoreka LIOK
https://m.edsoo.ru/ff0ael76

25

JIluHelHasA U yrjioBad CKOpPOCTb,
nepruoa U 4aCtoTa



https://m.edsoo.ru/ff0ae176

9 KIIACC

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
26 ||CKOpOCTb U YCKOpeHHe NIpU

ABHWXKEHHHU 110 OKPYXKHOCTH

27

Pemenue 3aga4 no teMme "/IBrkeHue
110 OKPY>KHOCTH"

28

Ypok-koHdepeHus "Pacno3HaBaHue
Y IPUOBJIMKEHHOE ONUCAaHUE
PA3JIMYHBIX BUJIOB MEXaHUYECKOTO
IBHKEeHUS"

29

[ToagroToBKa K KOHTPOJIbHOU paboTe
o TeMe "MexaHHYecKoe JIBHXKeHHe U
CIIOCOOKI ero onucaHuga”

30

KoHTposibHast paboTa 1o TeMe
"MexaHUYecKoe JIBIKEHHE U
CIIOCOOBI ero onucaHuga”

31 |[[lepBniii 3ak0oH HbtoTOHA. BekTOp Bu6auoTteka LJOK

CUJIBI https://m.edsoo.ru/ff0ae612
32 ||Bropo#i 3akoH HbloTOHa. Bu6auoTteka LJOK

PaBHO elicTByOIIAs CUJIa https://m.edsoo.ru/ff0ae72a
33 |[TpeTuii 3akoH HbloTOHa. Bu6auoTteka LJOK

Cynepnosunus cui https://m.edsoo.ru/ff0ae982
34 ||Cuna ynpyroctu. 3akoH ['yka Bu6snoTeka LIOK

https://m.edsoo.ru/ff0aeb6c

35

Pemenue 3agay nmo teme "Cuia
YIPYTrocTH"

36

JlabopaTopHas paboTa
"UccnemoBaHue 3aBUCUMOCTH CHJIBI



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

9 KIIACC

Tema ypoka

JnekTpoHHBIE UPpPOBLIE
06pazoBaTesbHbIE PECYPChI

yIpyrocTH, BO3HUKAIOLEH B
NpY>KHHe, OT CTelleHH AedopMaluu
NPY>XUHBI"

37

Cuna TpeHus. KoadpuuueHT TpeHus

bubaunoreka LIOK
https://m.edsoo.ru/ff0af738

38

JlabopaTopHas paboTa
"Onpenenenve koapduumeHTa
TPEHHUS CKOJIbXKEHUS"

39

JlabopaTopHas paboTa
"UccnenoBaHue 3aBUCUMOCTHU CHUJIbI
TPEHUSI CKOJIbXKEHUS OT CHJIbI
HOPMaJILHOTO JlaBJieHUs"

40

/IBM>KeHMe TeJl 10 OKPY>KHOCTH MO/,
NeHdCTBHEM HEeCKOJIbKHUX CUJI

41

3akoH bepHyJi1 U oA bEMHAA CUJIA
KpblLia

42

Ypoxk-koHpepeHus "CoBpeMeHHble
JleTaTeJIbHBIE allllapaThl, CyAa Ha
II0/IBO/JIHBIX KPbLIbSIX, aHTUKPBIJIO HAa
CKOPOCTHBIX aBTOMOOUJISIX.
JIBI>KeHHe 1oe3/ia Ha MarHUTHOU
nojayuke"

43

CuJjia TSXKeCTH U 3aKOH BCEMHPHOTIO
TATOTEHUA

bubanoreka LIOK
https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af044

9 KIIACC

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
44 | /IB>KeHUe TeJsl BOKPYT bu6auoTteka LJOK

paBUTAUOHHOTI'O LEHTPA. l'IepBaH
KOCMHY€ECKad CKOPOCTb

https://m.edsoo.ru/ff0af33c

45 ||HeBeCOMOCTB M NePETPY3KH bu6saunoTteka [JOK
https://m.edsoo.ru/ff0af5f8

46 ||PaBHOBecHe MaTepua/bHOM TOUKH. |bubanoreka LIOK
AGCOJIIOTHO TBEPA0€E TeJO https://m.edsoo.ru/ffO0afe36

47 |MoMmeHT cuJbl. [IpaBusio MomMeHTOB | bubanoreka LIOK

https://m.edsoo.ru/ffOb02b4

48

Ypok-ucciaenoBanue "OnpegeneHue
LeHTpa TSXKeCTH Pa3JINYHbIX Tesa"

49

WUmnysbc Tesa. U3MeHenue
MMIIyJibca. UMIyJIbC CUJIbL. YIIpyroe
Y Heylpyroe B3auMOJelCTBUE

bubanoreka LLIOK
https://m.edsoo.ru/ffOb07fa

50 ||3akoHbI UBMEHEHUS U coxpaHeHUs1 |Bbubaunoreka LIOK
HMITyJibCa https://m.edsoo.ru/ff0b096¢
51 |[PeakTHBHOE JIBIJKEHHE bubaunoreka LIOK

https://m.edsoo.ru/ffOb0a84

52

Pemenue 3agay mo treMe "3aKoH
COXpaHeHHUs UMIyJibca. PeakTHBHOE
IBH2KeHHe"

53

MexaHu4yeckas pa60Ta N MOIIHOCTb

bubaunoreka LIOK
https://m.edsoo.ru/ffOb0db8

54

Pa6oTa cUJIBbI TAXKECTH, CUJIbI
YHOPYrOCTU U CUJIbl TPEHUS



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

9 KIIACC

"OnpeneneHue paboThbl CUJIbl TPEHUS
pY paBHOMEPHOM JIBUXKEHUH TeJsla
110 TOPHU30HTAJIbHOU NOBEPXHOCTH"

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
55 ||JlabopaTopHasi paboTa

56

CBs13b 3HEPTUU U pabOThI

57

JlabopaTopHas paboTa
"OnpepeneHre paboThl CUJIbI
YIPYTOCTH NMPHU NMOAbEME Ipy3a C

M CII0JIb30BAaHHWEM HEINOJIBMXKHOTO U
MOJBH>KHOTr'0 6J10KOB"

58

[loTeHnasibHada aHeprua

59

KuneTtunueckast sHeprus. Teopema o
KWHETHUYEeCKON IHEPrUu1

bubaunoreka LIOK
https://m.edsoo.ru/ff0b0c32

60

3aKOH U3MeHEeHUs U COXpaHeHUs
MeXaHW4eCKON IHEePruu

61

Pemenue 3a7a4 mo TeMe "3aKOHbBI
M3MeHEeHHs U COXpaHeHUs
MeXaHWYeCKOW 3Hepruu”

62

[ToagroToBKa K KOHTPOJIbHOU paboTe
o teMe "B3aumMopelicTBUE TeJl.
3aKkoHbI coxpaHeHus"

63

KoHTposibHas paboTa no Teme
"B3auMo/ielicTBHE TeJI. 3aKOHBI
coXpaHeHUs"

64

KosiebaTenbHOE IBMXKEHUE.
OCHOBHbIE XapaKTEePUCTUKHU

bubaunoreka LIOK
https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858

9 KIIACC

Ne
n/m

Tema ypoka

JnekTpoHHBIE UPpPOBLIE
06pazoBaTesbHbIE PECYPChI

KoJIebaHUM: epuo/i, 4acToTa,
aMIUIUTyAA

65

MaTemMaTHYeCKUU U IPY>KUHHBIN
MasTHUKU. JlTabopaTopHas paboTa
"UcciepoBaHue 3aBUCUMOCTH
nepuoza KoJjiebaHUi rpy3a Ha HUTH
OT JJINHBI HUTH"

bubanoreka LIOK
https://m.edsoo.ru/ff0b20f0

66

JlabopaTopHas paboTa
"UccaepoBaHye 3aBUCUMOCTH
nepuo/ia KojiebaHUM NPYKUHHOTO
MasiTHUKA OT Macchl rpysa”

bubanoreka LLIOK
https://m.edsoo.ru/ff0b197a

BeiHyx/leHHbIEe KOJ1e0aHuUs.
Pe3oHaHC

‘67 ‘FapMOHI/I‘{eCKI/Ie K0J1e06aHMsA ‘

68 ||J/labopaTopHas paboTa "U3mepeHue |bubaunoreka [JOK
YCKOpEeHHs CBOOOIHOTO MaJeHus" https://m.edsoo.ru/ffOblaec

69 |[3aTyxatoiue KojebaHUsl. Bbub6anoTeka LIOK

https://m.edsoo.ru/ff0b197a

70

[IpeBpalieHre 3HePTHUU NTPH
KoJjiebaTeJIbHOM JIBUXKEHUH

71

Ypok-uccienosanue "[IpoBepka
He3aBUCHMMOCTH Nepuo/ia KosiebaHuu
rpy3a, 0/|BELlIEHHOT0 K JIEHTE, OT
Macchl rpy3a”

72

MexaHU4YeCKHE BOJIHBI: MNpoAO0JIbHbIE
" I1ornepedHbie

bubaunoreka LIOK
https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

9 KIIACC

JlJINHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHHUs1

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
73 ||CBoiCcTBa MEXaHUYECKUX BOJIH.

74

Ypok-uccnenoanue "HabaroaeHue
MHTepdepeHLUH U AUPaKIUU BOJTH
Ha IOBEPXHOCTH BOJbI"

75

Ypok-koHpepeHLus "MexaHu4YecKkue
BOJIHBI B TBEP/IOM TeJle.
CelicMuyecKue BOJIHBI"

76

3ByK. PacipocTpaneHue u
OTpakeHue 3ByKa

77

Peuienue 3a1a4 no teMe "3ByK"

78

Ypok-ucciesoBaHue
"JKcnepuMeHTa/IbHOE Olpe/iesieHhe
IPaHUI], YaCTOTHI CJABIIIUMBIX
3BYKOBBIX KOJIEOAHUN"

79

['pOMKOCTB 3ByKa ¥ BbICOTA TOHA.
AKYCTUYECKUU pe30HaHC.

80

Ypok-uccienoBanue "HabstojeHue u
00'bSICHEHHE aKyCTUYECKOTO
pe3oHaHca"

81

MHbpa3Byk U y1bTpa3ByK.
Kondepennusa "Ucnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSAX"




9 KIIACC

3JIEKTPOMArdHuTHbIE€ BOJIHbI

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
82 ||[JyniekTpoMarHuTHOE MoJie U Bub6anoTeka LIOK

https://m.edsoo.ru/ffOb2abe

‘CBOI?ICTBa 3JIEKTPOMarHUTHBIX BOJIH ‘

84

Ypok-koHdepenuus "lllkana
3JIEKTPOMArHUTHBIX BOJIH.
Wcnosib30BaHUE 3/IEKTPOMArHUTHBIX
BOJIH JIJII COTOBOM CBSI3H.
Paguosiokanusa. KocMuyeckas cBsi3b "

bubanoreka LLIOK
https://m.edsoo.ru/ffOb2fe6

85

Pewienve 3azja4 Ha onpeJiesieHUe
4acTOThI U AJUHbI
3JIEKTPOMAarHUTHOM BOJIHBI

reoMeTpuveckKas OITHUKa.
HcTo4yHUKH cBeTa

86 |DnekTpoMarHuTHasi npupoja ceeta. |bubanoreka LIOK
CkopocTb cBeTa https://m.edsoo.ru/ff0b31d0
87 ||BosiHOBBIE CBOMCTBA CBETA: bubaunoreka LIOK
MHTepdepeHLUs U JUpaKL U https://m.edsoo.ru/ff0b3658
88 |/lyueBasi MOZieJib CBETA U Bubsnoreka LIOK

https://m.edsoo.ru/ffOb38c4

89

[IpsaMonnHeliHOe pacnpocTpaHeHue
cBeTa. 3aTMeHud CosHLa U JIyHbI

bubaunoreka LIOK
https://m.edsoo.ru/ffOb3aea

90

3akoH oTpakeHHs cBeTa. [l10ckoe
3epKaJio

91

[TocTpoeHue U306paKkeHUH,

cbOpMUPOBAHHBIX 3epPKAIOM



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

9 KIIACC

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
92 |llpesioMyieHHe cBeTa. 3aKOH bu6auoTteka LJOK

IpeJioMJIEHHUA CBETA. [TosiHOE
OTpa*KE€HHUe CBeTa.

https://m.edsoo.ru/ff0b3c5c

93

JlabopaTopHas paboTa
"HcciesoBaHre 3aBUCUMOCTH yTJia
npeJsIoMJIEHUS OT yTJia aJleHus
CBETOBOTrO Jy4ya Ha I'PaHUIle «BO3AYX-
CTEKJI0»"

94

Ypok-ucciaenoBanue "AHasu3 U
00'bSICHEHHE ONTUYECKOT0 MUpaxka"

95

Ypok-koHepeH U
"Ucnosib30BaHME MMOJHOTO
BHYTPEHHEr0 OTPaKeHHUs:
CBETOBO/Ibl, OITHKOBOJOKOHHAsA
CBSI3b"

96 ||JluH3a, X0/, Jy4el B JINH3E bubanoreka LLIOK
https://m.edsoo.ru/ffOb3f2c
97 ||®opMysia TOHKOM JIMH3BI Bu6auoTteka LJOK
https://m.edsoo.ru/ff0b444a
98 | JlabopaTopHas paboTa Bbub6anoTeka [IOK

"OnpeneneHrve GOKyCHOTO
pacCTOSIHUSA U ONTHYECKOMN CUJIbI
cobuparolie JUH3bI"

https://m.edsoo.ru/ff0b4206

99

[TonyyeHue n3o6pa>keHU ¢
NIOMOIIBIO cOOUparoILel U
pacceuBawll e JIUH3

bubaunoreka LIOK
https://m.edsoo.ru/ff0cOa7e



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

9 KIIACC

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
100||Ypok-koHdepennua "l[IpyuHuun

JeUCTBUS ONTHUYECKUX TPUOOPOB
(MUKpOCKOTII, TeJIeCKOT],

¢doToannapar)”
101|'1a3 kak onTHYeCcKass CUCTEMA. bu6aunoteka [JOK
B/aIM30pyKOCTB U Ja/IbHO30PKOCTh https://m.edsoo.ru/ff0b4684
102||Pa3noxkeHue 6esioro ceeta B crieKTp. |bubsnoreka LJOK

OneiTbl HeloTOHA. CliokeHHe
CIeKTpasbHbIX I|BeTOB. /lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c

103

Ypok-npakTukym "HabutoaeHue u
00'bSICHEHHE OIBITOB 1O

pPa3/10KeHH10 OeJsioro ceeTa B CIIEKTD.

[TosrydyeHue 6esioro LiBeTa npu
CJIO’KEHUH 1|BETOB"

104{|OnbiThl Pe3epdopaa u nnanetapHas |bubsnoteka LOK
Mo/JieJib aToMa https://m.edsoo.ru/ff0c12a8
105\ MocTynaTel Bopa. Mosesib aToMa Bu6auoTteka LJOK

Bopa. UcnyckaHue u norsioumeHue
CBeTa aTOMOM.

https://m.edsoo.ru/ff0c144c

106

KBaHTBI. JIMHENYaThIE CIEKTPBI

bubaunoreka LIOK
https://m.edsoo.ru/ff0c1550

107

Ypok-npakTukyM "HaburoeHne
CIJIOIIHBIX M JIMHEHYATbIX CIEKTPOB

W3JIy4YeHUs U UCyCKaHUsA"



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

9 KIIACC

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl
108||PagnoakTUBHOCTDb. Anbda-, 6eTa- U ||bubanoreka HOK

ramMma-u3Jy4eHus https://m.edsoo.ru/ff0c1672
109||CTpoeHue aToMHOTO fA/ipa. bu6auoTteka LIJOK

HykJyioHHas Mozesib aToMHoro sjapa ||https://m.edsoo.ru/ff0c18ac
110||PagroaKTHBHBIE NTpeBpallleHHUS. bubanoreka LLIOK

U3oTonbl https://m.edsoo.ru/ff0clal4
111|[[Tepuop mosypacnaza bubsunoTteka [IOK

https://m.edsoo.ru/ffOclb4a

112

Ypok-koHbepeHus "/leficTBre
PaiM0AaKTUBHBIX U3JIyYEHUHN Ha
»KUBble OPTraHU3MBbl. 3al[UTa OT
PaZlMOAKTUBHOTO U3JIy4YeHUsT"

113

AnepHble peakuu. 3aKOHbBI
COXpaHeHHUs 3apAL0BOro U
MacCOBOTI0 Yucen

bubanoreka LLIOK
https://m.edsoo.ru/ff0c2126

114||3Heprus cBsA3u aTOMHBIX sjiep. CBsa3b|bubanoteka [JOK
Macchbl 1 3HepPruu https://m.edsoo.ru/ff0c1c58
115||Pemienue 3aaa4 no teme "fAaepunie  ||bubanoreka [[JOK

peakIuu. JHeprus cBsi3u”

https://m.edsoo.ru/ff0c1d7a

116

Peakuuu cuHTe3a U AesieHus sJep.
HcTtouHuku 3Hepruu CosiHIA U 3BE3/,

117

Ypok-koHdepeHnusa "AnepHas
3HepreTHKa. JKOJOTuYecKue
Nnpo6JieMbl sIIEPHOU SHEPTeTUKU"

bubanoreka LIOK
https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

| 9 KJIACC

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl

118||[[TogroToBKa K KOHTPOJIbHOU paboTe
o teMe "Kosie6aHUA ¥ BOJIHBL.
CBeTOBLIE U KBAaHTOBbLIE ABJIeHUA"

119||[KonTposibHas paboTa 1o TeMe
"Kosie6aHuda v BosiHbL. CBETOBBIE U
KBaHTOBLIE SIBJIeHUs"

120||PemwreHre pacyeTHbIX 110 TEME
"MexaHHYecKoe JBMKeHHe"

121||PemieHre pacyeTHbIX U
KayeCTBEHHbIX 3a/1a4 [10 TEMe
"B3aunMopericTBue Tea"

122||PemieHre pacyeTHbIX U
KayeCTBEHHbIX 33/1a4 110 TEMeE
"3aKOHbI COXpaHEHH s SHEPTHUU U
HMIyJibca"

123||/TabopaTopHble pabOThI IO TEME
"MexaHHUYecKoe JBIKeHHe"

124||/TabopaTopHbIe pabOThI 10 TEME
"B3auMopericTBue Tes"

125||/Ta6opaTopHbIe paGOTHI 10 TEME
"[IpocTble MEXaHU3MBbI"

126/|UToroBas KOHTpPONbHaA paboTa 3a
Kypc 9 Knacca

127|PeuieHre pacyeTHbBIX U
KayeCTBEHHbIX 33/1a4 110 TeMe "
TensioBble mpolecchl. BaaxkHoCTh"




| 9 KJIACC

Ne Tema ypoka JJieKTpOHHbIE IUPPOBLIE
n/m 06pazoBaTe/IbHbIE PeCypChl

128||PeieHre pacyeTHbIX U
KayeCTBEeHHBIX 33/1a4 o teme "KII/
TEeIJIOBLIX ABUraTesien”

129||PemieHre pacyeTHbBIX U
KayeCTBEHHbIX 33/1a4 110 TeMe
"3aKOHbI NOCTOSIHHOT'O TOKA"

130||PereHre pacyeTHbBIX U
KadyeCcTBEHHbIX 3a/a4 1o teMe "KII/]
3JIEKTPOYCTAaHOBOK"

131||PeweHune 3aaay o TeMe "3aKOHbBI
MOCTOSTHHOTO TOKa"

132||PeweHne 3apay mo TeMe "CBeTOBbIE
aBjeHus"

133||PaboTa c TekcTaMH 110 TeMe "3aKOHbI
COXpaHeHHUs B MexaHUKe"

134{|PaboTa c TeKCTaMU 110 TEME
"KoJsie6auug 1 BOJIHBI"

135||PaboTa Cc TeKCTaMH I10 TeMe
"CBeTOBbIe ABJIEHUA"

136||PaboTa c TEKCTaMH 110 TEME
"KBaHTOBas U sifiepHasa pusuka”




Ipusoxenue

MPOBEPSEMBIE NNPEAMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM NPOI'PAMMBI OCHOBHOI'O OBIIEIO

OBPA30OBAHUSA
7 KJIACC
Kon
NMPOBEPSIEMOr0 IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrpaMMbl OCHOBHOI'0 0011er0 00pa30BaHus
pe3yJbTarTa
1.1 HCIIOJIB30BaTh U3yUYEHHBIC MTOHATHS
1.2 pa3InvaTh SBJICHUS MO OMUCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3UICCKOE SBICHUC
13 pacIio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SIBJICHUN B OKPY’)KAIOIIEM MHUPE, B TOM 4Ynciie (GU3NUYECKUE ABICHUS B MPUPOE, MPU
' 9TOM IIEPEBOIUTD PAKTHUYECKYIO 3a/1auy B y4eOHYIO, BBIICIIATE CyIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (DHU3MUCCKHX SIBICHUN
OIIUCHIBATH I/ISY‘IBHHLIB CBOI71CTB3, TCII U q)HSI/I‘ICCKI/IG SIBJICHHAA, I/ICHO.TIL?)yfl (bmnqemme BCJIMYHHBI, HpI/I OIMMCaHUuH HpaBI/IJ'II)HO TpaKTOBaTL
14 (1)1/131/1‘1601(1/[171 CMBICJI I/ICHOHLSYCMI)IX BCJIIMYHUH, UX 0603Haqu1/151 U CAUHUILIbI (1)I/I3I/IIICCKI/IX BCJIIMYHUH, HAXOJUTH (I)OpMyJ'II)I, CBSI3bIBAIOIIIUC
JAHHYIO0 (DU3NYECKYIO BEIMYMHY C APYTHMHU BEITHYUHAMH, CTPOUTH IPapUKK U3yYEHHBIX 3aBUCHMOCTEH (DM3HUECKUX BEIHYUH
15 XapaKTepH30BaTh CBOUCTBA Tej, (DM3UUECKUE SIBJICHUS W IIPOLECCHI, HCIOIB3YsS W3ydYCHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO
' (hOopMyHPOBKY 3aKOHA U 3aMTUCHIBATH €r0 MATEMATHYECKOE BBIPAKCHUE
O6’B${CH${TB (bl/ISI/ILIeCKI/IC SIBJICHUA, Hpoueccm nu CBOﬁCTBa TCJI, B TOM YHCJIC WU B KOHTCKCTC CI/ITyaL[I/Iﬁ HpaKTI/IKO—OpI/IeHTI/IPOBaHHOFO
1.6 XapakTepa: BIABIATH MPUYHHHO-CIICICTBEHHBIC CBSA3H, CTPOUThH 00BsICHEHHE M3 1 — 2 JIOTHYECKUX IIaroB ¢ Omopoil Ha 1 — 2 U3ydeHHBIX
CBOMCTBA (PU3NYECKUX SBJICHUH, QU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH
pemaTs pacyéTHbIe 3a1a4n B | — 2 nelcTBHSA, UCTIONB3YS 3aKOHBI M (JOPMYJIBI, CBA3BIBAIONTHE (PU3NIESCKUE BEIMUMHBL: HA OCHOBE aHAIN3a
1.7 yCIIOBUS 3aflaydl 3alMCBIBATh KPATKOE YCJIOBHE, MOJACTABIATH (PU3MUCCKHE BEIMYMHBI B (POPMYIBl U IMPOBOAWUTH PACUETHI, HAXOAUThH
CIIPAaBOYHBIC JAHHBIC, HECOOXOAUMBIC ISl PEIICHHUS 3a71a4, OICHUBATh PEATMCTUYHOCTD MOJyUYECHHON (PU3NICSCKON BETHUNHBI




Kox

MPoBePsIeMOro I[IpoBepsieMble npeaMeTHbIE pe3yJIbTaThl 0CBOEHHUS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl
pe3yJbTara
pacrno3HaBaTh NPOOJEMBbI, KOTOPblE MOXHO PEIIUTh MPU NOMOIIM (PU3MYECKMX METOJ0B, B OIMCAHMM HCCIEJOBAHUS BBIACIATDH
1.8 MpoBepIeMOe MPEATOIoKeHre (TUIOTe3Y), pa3indaTb U WHTEPIPETUPOBATH MONYYEHHBIA Pe3ylbTaT, HAXOJUTh OIIMOKH B XOJE OIbITA,
JeNaTh BBIBOJBI IO €TO Pe3yIbTaTaM
19 MIPOBOAMTE OTIBITHI 10 HAOIOACHUIO (PU3NIECKUX SIBICHUHN MIIN (PU3NIECKUX CBOMCTB Tel: (hOpMyIHPOBAThH IPOBEPSIEMBIE MTPEATIOIOKECHNUS,

CO6I/IpaTL YCTAaHOBKY M3 IIPEIIIOKEHHOTO O60pyI[0BaHI/I${, 3alliMChIBaTh X0 OIIbITa 1 d)OpMyHI/IpOBaTL BBIBO/JIbI

1.10

BBHITIOJIHATH NPSIMbIE U3MEPEHUs C MCIOJIb30BAaHUEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3alKCHIBATH MMOKA3aHUS MPUOOPOB C yUETOM
3alaHHON aOCOITFOTHOM TTOTPENTHOCTH U3MEPEHUI

MIPOBOAMTE MCCIICAOBAHNE 3aBUCUMOCTH OTHOM (PU3UIECKON BEIMYMHEI OT APYTOH € UCIIOIB30BaHIEM IPSMBIX H3MEPEHNUH, yIaCTBOBATH B
TUTAHUPOBAaHUM Y4eOHOTO HMCCIeIoBaHus, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHsI, CIeays MPeNIOKEHHOMY IJIaHy, (pUKcHpoBaTh
pe3yNIbTaThl MOMyYEeHHON 3aBUCUMOCTH (PU3HUECKUX BEJIMYHMH B BUJIE TIPEJIOKEHHBIX TaOIHII ¥ TpadHKOB, Ie]aTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHUS

MPOBOANTE KOCBEHHBIC M3MEPEHUS (PH3MIECKUX BENUYMH, CIEAYs MPEINIOKECHHOW MHCTPYKIWH: MIPH BBHIIOJHEHHH U3MEPEHUH cOOMpaTh

OKCIICPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC WCKOMOM BEJIMYMHEI

1.13

coOJII0IaTh MpaBUiIa TEXHUKH O€30IIaCHOCTH IpH paboTe ¢ 1abopaTOPHEIM 000pyI0BAHUEM

1.14

YKa3bIBaTh MMPHUHIIHITEI ICUCTBHS MPHOOPOB U TEXHUIESCKUX YCTPOWMCTB, XapaKTEPH30BaTh MPUHINIBI ISHCTBUS M3YYEHHBIX IPHOOPOB U
TEXHUYECKUX YCTPOICTB C MOMOIIBIO WX OMHCAHIS, HCIONB3YS 3HAHHUSA O CBOMCTBAaX (YM3MUECKUX SBICHUH U HEOOXOMUMEIC (H3MUECKIE
3aKOHBI U 3aKOHOMEPHOCTH

MPUBOIUTDH PUMEPHI (HAXOAUTH MH(POPMAITHIO O TPUMEpax) MPaKTUIECKOTO HCIIOIb30BAHMS (PU3MUCCKIX 3HAHUH B TIOBCCTHEBHON KU3HU
JuIs obecrieueHnst OE30IIacHOCTH MPH OOpaIeHHH ¢ MPUOOpaMU W TEXHHUYECKUMH YCTPOWCTBAMH, COXPaHEHHS 3I0POBbSI M COOIIONCHNS
HOPM 3KOJIOTMYECKOT0 MTOBEIEHUS B OKPYXKAIOLIEH cpene

1.16

OCYIIECTBIATE OTOOpP HMCTOYHUKOB HH(opManuu B ceTH MHTEpHET B COOTBETCTBHH C 3a/JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMCIONINXCS 3HAHUW M IyTEM CPaBHEHUS PA3NUYHBIX HCTOYHHKOB BBIACIATH HH(POpMAIMIO, KOTOpas SBISETCS IPOTUBOPEUUBOI

WM MOXET OBITh HEIOCTOBEPHOM




Kox
MPoBePsIeMOro I[IpoBepsieMble npeaMeTHbIE pe3yJIbTaThl 0CBOEHHUS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl
pe3yJbTara

HCIOJIb30BAaTh IIPH BBIIIOJIHCHUHN yqe6H1>1x 3aJaHUI HAYYHOIIOITYJIAPHYIO JINTEPATYPY (1)I/ISI/I‘~ICCKOI‘O COACpIKaHUs, CIPAaBOYHBIC MATEPpUAJIbI,
1.17 PECYpPChI CETU I/IHTepHeT, BJIaJACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUSA TEKCTA, npeoGpazoBaHHﬂ I/IH(i)OpMaIII/II/I 13 OJIHOM 3HAKOBOW CHCTEMBI B

ApYTyIo

co3/1aBaTh COOCTBEHHBIC KpaTKHE INHCHMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE 2 — 3 WCTOYHHMKOB HH(POPMAIMH (H3HYECKOTO
1.18 collep)KaHUsl, B TOM 4YHcJe MyOJIuYHO JenaTh KpaTKue COOOIICHHS O pe3yJbTaTax MPOEKTOB WM Y4YeOHBIX HCCIICOBAHWH, MPH STOM
TPaMOTHO MCIIONB30BaTh U3YYCHHBIN MOHATUIHBIN anmapaT Kypca (pU3UKH, COMPOBOXKIAThH BRICTYIUICHHE Mpe3eHTalnei

TIPH BBIITOJTHEHUH YYEOHBIX ITPOEKTOB U UCCIICOBAHNH paclpeIeisiTh 005S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C ITOCTABICHHBIMHE 3aa4aMH,
1.19 CIEUTHh 3a BBIMOJHEHWEM IUIaHA JCHCTBHM, aleKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAQJ B JIEATCIBLHOCTh TPYIIIBI, BHICTPAMBAThH

KOMMYHHUKaTHBHOEC BSaHMOHGﬁCTBHe, YUUTBIBasi MHCHHE OKPYXArOIIUX

8 KJIACC
Kon
NpoBepPsieMOro IIpoBepsieMble MpeaMeTHbIE pe3yJIbTaThl 0CBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHust
pe3yabTara
1.1 HCIIO0NIb30BaTh MOHSATHUS
1.2 pa3nuYaTh SBICHUS 110 OIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB, IEMOHCTPHPYIOMINX JaHHOE (PH3UUYECKOE SBICHUC
13 pacIio3HaBaTh MPOSBIICHUE U3YICHHBIX (PU3UUECKUX SIBICHUN B OKPY’KAIOIIEM MUpPE, B TOM YHCIE (PH3HUYECKUE SIBICHUS B TIPUPOJIE, IPU STOM
' MEPEeBOIUTH MPAKTHUYECKYIO 3aauy B YIEOHYIO, BEIACISATH CYIIECTBCHHBIC CBOICTBA (IPU3HAKH) (PH3UUECKUX SBICHUIT
OIMMCBIBATH U3YUCHHBIC CBOMCTBA TEN U (I)I/I3I/ILI€CKI/IG SABJICHUSA, UCTIOJIB3Y 1 (I)I/IBI/I‘ICCKI/IG BCJIMYUHBI, TPU ONIMCAHNH IPABUJIBHO TPAKTOBAThH (1)1/131/1—
1.4 YEeCKHH CMBICT UCIIONB3yEeMBIX BEIHMYUH, 0003HAYCHUS M CIUHHIBI (DU3UYICCKUX BEIHYHH, HAXOAWUTH (POPMYIBI, CBSI3BIBAIOIINC JAaHHYIO
(PU3UYECKYIO BEMTUYMHY C APYTHMHU BETHUHMHAMHE, CTPOUTD TPa(UKU M3yIeHHBIX 3aBUCUMOCTEH (PH3MUCCKUX BETHIHH
15 XapaKTCepru3oBaTh CBOMCTBA TEII, (l)I/I3I/I"IeCKI/Ie SABJICHUA W HOPOLECCChI, HCHOJIB3YsA H3YUCHHBIC 3aKOHBI, IPU 3TOM JaBaTb CJIIOBECHYIO
' (hopMyITUPOBKY 3aKOHA U 3aIMHUCHIBATH €r0 MATEMATHYECKOE BBIPAKCHUE




Kog
NMpoBePsAEMOro
pesyJjabTara

1.6

I[IpoBepsieMble npeaMeTHbIE pe3yJIbTaThl 0CBOEHHS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl

OOBACHSTH (PU3NUECKHE TIPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISBIATH
MPUIMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHUE M3 1 — 2 JIOTMYECKUX IIATOB C MOMOINBI0 | — 2 M3YYEHHBIX CBOMCTBAa (PU3MUECKUX
SIBIICHAH, (PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemars pacu€THBIC 3a1auil B 2 — 3 AEHCTBUS, UCIONB3Ys 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE (U3MUYECKHE BETMYUHBI: HA OCHOBE aHAIN3a
YCIIOBHSI 33J]aud 3alKChIBaTh KPaTKOE YCIOBUE, BBISABISATH HEJOCTATOK JAHHBIX JUIA PEUICHHs 3aJadyd, BbIOMpATh 3aKOHBI U (HOPMYJIBI,
HEoOXOoAMMBbIe JUIs e€ pelIeHus], IPOBOJAUTh PAcUEThl U CPAaBHUBATH MOJyUYeHHOE 3HaUeHHE (PU3MUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU

1.8

pacCro3HaBaTh HpO6JIeMBI, KOTOPBIC MOXXHO PCIINUTH IIPHU ITOMOIIH (1)H31/I‘ICCKI/IX METOO0B, HCIIOJIB3Yys OIMHCAHUC HCCICOOBAHHA, BBIACIIATH
IIPOBEPACMOC MPCAIIOTIOKECHNE, OICHUBATD IIPABUIIBHOCTDL IOPAAKA IIPOBECACHUA HUCCIICIOBAHUSA, 1€IaTh BBIBOJbI

1.9

MPOBOAUTH OIIBITHI IO Ha6J'I}0I[eHI/IIO (I)I/BI/I‘ICCKI/IX SIBIICHUHN WJIH (bHSI/I‘ICCKI/IX CBOICTB Te: (bOpMyJ'[I/IPOBaTI) IMPOBEPACMBIC MPECATIOIOKEHU,
CO6I/IpaTI> YCTaHOBKY U3 NPEAJIONKCHHOT'O 060py}10BaHI/I$I, OIIMChIBATH X0 OIIbITAa 1 (I)OpMy.]'II/IpOBaTL BBIBO/JIbI

1.10

BEITIONHATE TPSMBIE M3MEPEHUSI C HCHOJIb30BAaHHEM aHAIOTOBBIX NPHUOOPOB W JATINKOB (PU3MUECCKUX BEIHUYHMH, CPABHUBATH PE3YNbTATHI
M3MEPECHHI ¢ YIETOM 3aJJaHHON aOCOJIFOTHON TOTPEITHOCTH

MIPOBOJUTEH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (hpU3M4ecKol BETMUYHMHBI OT APYrOi C MCIOJIB30BAHMUEM MPSIMBIX W3MEPEHHH: MIaHUPOBATH
HCCIIeIOBaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHHs, CIEAys MpeUIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJbTAaThl MOIYYCHHOMN
3aBHCHMOCTH B BHJIE TaOJIUII M TpauKOB, NeTaTh BEIBOJIBI 110 PE3yIbTaTaM MCCICIOBAHM

MPOBOJNTH KOCBEHHBIC M3MEPEHUs (PM3MYECKUX BEIHYHMH: IUIAHUPOBATH MU3MEPEHUS, COOMPATh IKCIIEPUMEHTANBHYIO YCTAHOBKY, CIEHYS

Hpe)lﬂO)KeHHOfI HUHCTPYKIUH, U BBIYUCIIATH 3HAUCHUC BEIMYUHBI

cO0JTI0AaTh MPaBMIIa TEXHUKN 0€301IacHOCTH IpH paboTe ¢ 1abopaToOpHBIM 000py10BaHHEM

XapaKTCPU30BATh MMPUHIIAIIBI JIeNCTBUS HN3YYCHHBIX HpI/I60pOB U TCXHHUYCCKUX yc’[‘pOﬁCTB C OHOpOﬁ Ha UX OIMUMCAHUsA, WUCIIOJIb3Yys 3HAHUA O
CBOMCTBax Q)HSH‘IGCKI/IX SIBJICHUH 1 HCOGXOZ[I/IMBIC q)HSPI‘{CCKI/IC 3aKOHOMECPHOCTHU

pacno3HaBaTb MPOCTBIC TEXHUYCCKUEC yCTpOﬁCTBEl 1 U3MEPUTCIIbHBIC l'IpI/I60pI>I o CX€MaM U CXEMAaTHYHBIM PHUCYHKaM, COCTaBJIAATH CXCMbI
QJICKTPUYCCKUX ueneﬁ C MOCJICOOBATC/IIbHBIM W TMapalJICIbHBIM COCAWMHEHUEM DJJICMCHTOB, pasjindas YCJIOBHBIC 0003HaYCHHS DJIEMCHTOB
QJICKTPUYICCKHUX nenemn




Kog
NMpoBePsAEMOro
pesyJjabTara

1.16

I[IpoBepsieMble npeaMeTHbIE pe3yJIbTaThl 0CBOEHHS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl

MIPUBOANTH IPUMEPHI (HAXOAUTh HH(POPMALIUIO O TIPEMeEpax) MPaKTHIECKOT0 UCIIONb30BaHMs (PU3NUECKUX 3HAHHH B TOBCEIHEBHOM JKH3HU IS
obecrieueHUss 0€30MaCHOCTH NPHU OOpalleHUU ¢ MPHOOpaMU U TEXHUYECKHUMHU YCTPOIICTBaMM, COXPAaHEHHUS 3/I0POBbS U COONIOJEHUS HOPM
HKOJIOTMYECKOTO MOBECHUS B OKPYXKAIOLIEH cpenie

1.17

OCYIIECTBIAT, MOUCK HH(popManuu (U3MUECKOTO COAEpKaHHSI B CeTH MHTEpHET, Ha OCHOBE MMEIOIIMXCS 3HAHUHA W IIyTEM CPaBHEHUS
JIOTIOJIHUTENLHBIX HCTOYHUKOB BBLICTISTh HH(MOPMAIIHIO, KOTOPAs SBISETCS TPOTHBOPEUYUBOM MITH MOXKET OBITH HEIOCTOBEPHOM

WCIIONIB30BaTh MPU BBHIMOJHEHUH yUeOHBIX 33JaHUN HayYHO-TIOMYJIAPHYIO JIUTEPATYpy (PU3HUECKOTO COAESpXKAaHUS, CIIPABOYHBIE MAaTEepPHAIIbI,
pecypcsl cetn MHTEpHET; BlajeTh MpuEMaMi KOHCIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHus MH(MOPMAIIMH M3 OTHOH 3HAKOBOH CHCTEMEI B

APYTy1o

1.19

co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHUs, 00001as nHPOPMALMIO U3 HECKOIBKMX MCTOYHHUKOB (PU3UYECKOTO
COJIepXKaHus, B TOM YHclie MyOIMYHO MPECTABIATh PEe3yJIbTaThl MPOSKTHON WIIM HCCIEIOBATEIbCKON NEATENbHOCTH, TPU 3TOM IPaMOTHO
HCTIONB30BATh M3YYCHHBIN MOHATHHHBIN armapar Kypca (U3UKH, COPOBOXKIATH BEICTYIUICHHE TIPE3eHTACH

1.20

TIPY BBITIONHEHUH YYIEOHBIX MPOEKTOB M HCCIETOBAHUHN (DU3MUCCKHUX IMPOIECCOB PACIPENelsiTh OOSI3aHHOCTH B TPYIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMH 3a/1a4aMH, CJICJIUTh 32 BBIIIOJHEHHEM IIJIaHa JEHCTBUN U KOPPEKTHPOBATD €0, aJICKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B

ACATCIIbHOCTD I'PYIIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOC B3aHMOZ[eI710TBHC, MPOSBJISAA TOTOBHOCTL pa3peiiaTh KOH(l)J'II/IKTI)I

9 KVIACC

Kon
NpoBepsieMoro
pe3yabTaTa

1.1

IMpoBepsiemble MpeMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHO#I 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHusl

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUA




Kon

NPOBeEPsIEMOro IIpoBepsieMble npeMeTHBIE Pe3yJbTaThl 0CBOCHHsI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHNs
pe3yJabTaTa
1.2 pas3yInyaTh SBICHUS 110 ONUCAHUIO UX XapaKTEPHbIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3UUIECKOE SBICHUE
13 paco3HaBaTh MIPOSIBICHUE U3YUCHHBIX (PU3UUECKUX SIBIICHUH B OKPYXKAIOIIEM MUpPE, B TOM 4Hcle (PU3UUECKHE SBICHUS B IPUPOJE, IPU ATOM Iepe-
BOJUTH NPAKTHUYECKYIO 3a/1auy B yueOHYIO, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHUI
OITHCHIBATh H3yUECHHBIEC CBOMCTBA TEJI M PU3NIECKHE SBJICHNUS, NCTIONb3YS (U3NIECKHE BEIMUUHBI, TIPH OITMCAHUH IIPABUIIBHO TPAKTOBATH (PU3HMUECKHUI
1.4 CMBICJI UCTIOJIb3YEMBIX BEJIMUUH, 0003HAYCHUS U SAUHUIIBI (GU3UUECKUX BEJIMUUH, HAXOTUTh (hOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIIH-
YUHY C IPYTUMH BEJINYNHAMU, CTPOUTH IPaUKH U3yUCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BENUYNH
Ls XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUECKHE ABJICHHS M MPOIECCHI, NCTIONb3YS N3ydEeHHbIE 3aKOHBI, IPH 3TOM /aBaTh CIOBECHYIO ()OPMYIHPOBKY
’ 3aKOHA U 3alUCBIBATh €r0 MaTEMAaTUYECKOE BBIPAXKEHUE
OOBSICHATH (PU3MUYECKHE MIPOLECCH U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyalUil MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
1.6 MPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2 — 3 JTOTMYECKUX IIaroB ¢ MOMOIIBIO 2 — 3 M3y4eHHBIX CBOWCTBA (pU3NUECKUX SBIICHUI,
(pU3MUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH
pemraTh pacy€éTHbIE 3a1a4M (ONHUPAIOIINECs Ha CHCTEMY U3 2 — 3 ypaBHEHHH ), UCTIONB3YSI 3aKOHBI M (YOPMYJIBI, CBA3BIBAIONINE (PU3NUECKNE BETHINHBI:
1.7 Ha OCHOBE aHalW3a YCJIOBHS 3aJayd 3allMChIBaTh KPaTKOE YCJIOBHE, BBIABIIATH HEJOCTAIONINE WM H30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI

1 GopMyJIbl, HEOOXOMMBIE [T PEIICHHS, TPOBOIUThH PACUEThl M OIICHUBATH PEATMCTUYHOCTD MOMYYSHHOTO 3HAUSHUsI (DU3MUECKON BEITMUUHBI




Kon

NpOBEPsIeMOro [IpoBepsieMble IpeTMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbI OCHOBHOI'0 001Ier0 00pa30BaHNs
pe3yabTaTa
pacno3HaBaTh HPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh IPH MOMOIIM (PU3UUECKUX METOIOB, HUCIONB3Ysl OMUCAHHWE HCCICJOBAHUS, BBIACIATH
1.8 IpOBepsieMOe MPEINOIOKEHHE, OLCHHUBAThH MTPABIIBHOCTD MOPS/KA MPOBEACHHS UCCIIE0BAHMS, IeNIaTh BHIBObBI, HHTEPIPETUPOBATh PE3yIbTAThI
HAOJFOJICHUI U OITBITOB
19 MPOBOIUTH OIBITHI O HAOIOACHUIO DUIMYESCKUX SBICHUN WM (PU3UYECKUX CBOWMCTB TEJ: CAMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 H30BITOYHOIO
’ Habopa 000pyIOBaHMUs, ONIUCHIBATH XOJI OMBITA K €T0 PE3YJIbTAThI, (HOPMYIIUPOBATH BHIBOIBI
110 [POBOIUTH MPU HEOOXOMUMOCTH CEPUIO MPSAMBIX HU3MEPEHUi, ONpeAeiss CpefHee 3HadeHHe u3MepsieMoll BenuuuHbl (POKycHOE paccTosiHhe
' coOuparomeit TMH3bI), 000CHOBBIBATH BBHIOOP Crioco6a H3MepeHusl (M3MEPHUTEBHOTO ITPHOOopa)
[POBOJIUTh HCCJICIAOBAHUE 3aBUCHMOCTEH (H3MYECKHUX BEIUYUH C KCIOJIB30BAHMEM TPSIMBbIX H3MEPEHHH: IUIAHUPOBATh HCCIEIOBAHHUE,
1.11 CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHPOBaTh pPe3yJbTaThl MOJYYECHHOH 3aBHCHMOCTH (U3MUYCCKUX BEJIMYMH B BHAC TaOIHII

u I'pa(bI/IKOB, A€J1aThb BBIBOJBI IO PE3YyJIbTaTaM HUCCIICJOBAHU

1.12

IMPOBOAUTH KOCBCHHBIC U3MEPCHUA (1)I/ISI/I‘JGCKI/IX BCJIMYMH: IIJIAaHUPOBATb USMCPCHUA, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBINTOJIHATH U3ME-
peHus, Ciacays HpeﬂHO)KeHHOﬁ HWHCTPYKIHWH, BBIYUCIATL 3HAYCHUC BCIIMYUHBI U aHAJIU3UPOBATH MOJJYYCHHBIC PE3YJIbTAThl C y‘léTOM 33}13HH0171

MOTPEIIHOCTA U3MEPEHUN

1.13

COOITIOIAaTh MpaBHiIa TEXHUKH 0€30IIaCHOCTH IpH paboTe ¢ T1abopaTOPHEIM 000PYIOBaHUEM

1.14

pas3iandaTb OCHOBHBIC IPU3HAKH U3YUYCHHBIX (1)I/I3I/I'-I€CKI/IX MOJIEJNICH: MaTepHraJbHas TOYKa, a0COJIIOTHO TBép,I[OC TECJ0, TOYEYHBIN UICTOYHUK CBCTA, JIy4,
TOHKas JIMH3a, IJTaHCTapHasA MOJICJIb aTOMa, HYKJIOHHAast MOJICJIb aTOMHOTO A1pa




Kon
NPOBEPSIEMOT0
pe3yabTaTa

[IpoBepsieMble IpeTMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbI OCHOBHOI'0 001Ier0 00pa30BaHNs

XapaKTCPHU30BaATb MPUHIUIIBI JIeCTBUS N3Yy4YCHHBIX HpI/I60p0B U TCXHUYCCKUX yCTpOfICTB C 01'[0p0171 Ha UX OIMUCAaHUs, UCIIOJIb3Ys 3HAHUA O CBOMCTBax
(1)PI31/I‘-I€CKI/IX SIBICHUH 1 H606XOI[I/IMI>IC (1)I/I3I/I‘ICCKI/I6 3aKOHOMCEPHOCTU

HCIIOJIF30BATh CXEMBI M CXEMAaTHIHBIC PUCYHKU N3yUSHHBIX TEXHHYECKUAX YCTPOHCTB, N3MEPUTEIHHBIX IPHOOPOB H TEXHOJIOTMIECKUX IPOIIECCOB IIPH
pellleHrH y4eOHO-TIPaKTUIECKUX 3a/1a4, ONITUYECKUE CXEMBI JUIsl TOCTPOSHHS N300pakeHUH B IJIOCKOM 3epKajie U COOMpAIOIIei JTHH3e

NPUBOAUTH MPHUMEPHI (HAXOMUTh WH(POPMAIMIO O IPUMEpax) MPAKTHYECKOrO HCIOIb30BaHUS (DU3MUECKUX 3HAHWN B MOBCEIHEBHOW KHM3HH IS
obecrniedyeHus: 6€30MaCHOCTH MPH OOpaIlleHUH ¢ MPHOOpaMK M TEXHWIECKHMHU YCTPOHCTBAMH, COXPAHEHUS 370POBbS W COONIOJICHUS HOPM JKOJIO-
THYECKOT0 MTOBEICHHS B OKpYIKaIOILEH cpefe

1.18

OCYIIECTBIATH MMOUCK HH(YOPMAUH (HU3UIECKOTO CoNepKaHus B ceTH MHTepHET, caMOCTOSATEHHO (hOpMYIHpPYsI TOUCKOBEIH 3aIIpOC, HAXOIUTD Iy TH
OTIPENIENICHHST TOCTOBEPHOCTH MOTy4YeHHOU MH(OPMALIH HAa OCHOBE UMCIOIIUXCS 3HAHUH M AOTIONHUTEIHHBIX HCTOYHUKOB

HCIIOJIB30BATH IIPH BHITIOJIHEHUH yUeOHBIX 3a1aHII HAyYHO-TIOMYJIIPHYIO IUTEPATYPY (PU3NIECKOTO COIEPHKAHUS, CIIPABOUHBIEC MaTEPHAIbI, PECYPCHI
cetu VIHTEpHET; BIageTh MpuéMaMn KOHCIICKTHPOBAHHS TEKCTa, IPeoOpa3oBaHus HHGOPMAIIMHK N3 OAHOH 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

Co371aBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOMIEHHMS HAa OCHOBE MH(OPMAalWH W3 HECKONBKHX MCTOYHHKOB (PU3MUECKOTO CONep)KaHMs,
MyOJIMYHO MPEACTAaBIATh PE3YyIbTATHl NPOSKTHON WM HCCIENOBATENBCKON AESTEIBHOCTH, NMPH 3TOM TPaMOTHO MCHOJIB30BaTh W3yUCHHBIN
MOHSATHWHBIN anapar n3y4yaeMoro paszaeia (GU3UKH U COIPOBOKAATH BEICTYIUICHHE MIPE3CHTANEH C yU4ETOM 0COOEHHOCTEH ay TUTOPUH CBEPCTHUKOB




Kon
NpoBePsAEMOro [IpoBepsieMble IpeTMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbI OCHOBHOI'0 001Ier0 00pa30BaHNs
pe3yabTaTa

[IpY BBINOJHEHNH YYEOHBIX IPOEKTOB M MCCIEAOBAHUN (PH3MYCCKUX MPOLECCOB PACTIPEACIATh 00S3aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTAB-
1.21 JIEHHBIMU 3aJla4aMu, CJIeIUTh 3a BBITIOJHEHHEM IIJIaHa JeWCTBUI U KOPPEKTUPOBATh €T0, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIAJ B ACSITEIHHOCTh
TpPYIIIBI, BRICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOCHCTBHUE, IIPOSIBIIAS TOTOBHOCTh pa3peliaTh KOH(IUKTHI

INPOBEPSEMBIE 3JIEMEHTBI COAEP)KAHUS

7 KJIACC

Koa pa3snena Koa »1emenTa ITpoBepsieMble Y1eMEHTHI COMEPIKAHMUS

®U3UKA U EE POJIb B [TO3HAHUM OKPY)XAIOIIET'O MUPA

11 ®dusuka — Hayka o npupone. SIBiaenus npupoasl. dusznueckue ABICHUS: MEXaHUUYECKUE, TEIUIOBBIE, DIEKTPUYECKUE,
’ MAarHuTHBIE, CBETOBBIE, 3BYKOBBIE

12 dusnveckne BeMUYMHBL M3Mmepenuwe ¢usnveckux BeauuuH. Dumsuueckue mnpuOopel. [lorpemHocTs H3MEpPEHHI.
' MexayHapoaHast CHCTEMa €IIHUI]

1

13 ECTeCTBCHHOHay‘{HBIﬁ METO/J ITO3HAHUA . Ha6H}OHeHI/IC, NOCTaHOBKA HAYYHOI'O BOIIPOCA, BBIIBUIKCHUEC I'MIIOTE3, SKCIIEPUMCHT
’ IO MPOBEPKE TUTIOTE3, O0BICHEHNE HAOIIOAEMOTO SBICHUS

1.4 Onucanne pU3MIECKUX SBICHUH C IIOMOIIBIO MOJIEIEH

Ls [IpakTuaeckue pabOTHI:




Kon pa3znena Kon 3siementa IIpoBepsieMbIe 3JIeMEHTHI COAEPKAHMS

W3mepenne paccTosHUN.
N3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.
OmnpeneneHue pa3MepoB MaJlbIX TeEll.

I/ISMepCHI/Ie TEMIICPATYPBI IPHU ITOMOIIH XHUAKOCTHOI'O TCPMOMETPA U JaTUWKA TEMIIEPATYPbI

INEPBOHAYAJIbHBIE CBEJIEHIS1 O CTPOEHVU BELIECTBA

2.1 CrtpoeHre BemecTBa: aTOMBI M MOJIEKYJIBI, HX pa3Mepbl. OTBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
2.2 JIBmxeHune gacThil BemecTBa. CBA3b CKOPOCTH JBIKEHUS YacTHI] C TeMIepaTypoil. bBpoyHoBckoe aprkenue, nuddysns
23 B3aumogeiicTBre YacTHIl BEIIECTBA: MPUTHKEHUE U OTTAIKHMBAHHE

ATrperatHbie COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTAIUIMYECKUX) Tell. B3auMOoCBsI3h MEXIY

2.4
CBOWCTBaMH BEIIECTB B PA3HBIX arPETaTHBIX COCTOSHUSIX M X aTOMHO-MOJICKYJIIPHBIM CTPOCHHEM
2
2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHUIA BOJIBI
[IpakTryeckue paboTHI:
OreHka uamMeTpa aToMa METOIOM PsAIOB (C UCoNb30BaHueM (GoTorpadumii).
2.6
OMBITHI 110 HAOIOICHUIO TETUIOBOTO PACIIIMPECHUS Ta30B.
OmBITH 10 00HAPYKEHUIO NEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHUS
JABWKEHUE U BBAUMOJEMCTBHUE TEJI
3 3.1 Mexanndeckoe IBUXKEHUE. PaBHOMEPHOE U HEPAaBHOMEPHOE JIBUKECHUE

32 Ckopoctb. CpenHss CKOpOCTh P HEPABHOMEPHOM JIBHKEHUU. Pacu€T myTu U BpeMeHH JBUKEHUS




Koa pa3agena

Konx »aemenTa

IIpoBepsieMble DJIEMEHTHI COAEP:KAHMUS

SIBnenue 1505(S0) 005178 3akoH HUHEPLHNH. BzaumojeiicTBue Ten Kak INpUYruHa UBMEHCHUA CKOPOCTU ABUKCHUS TEII. Macca kak

33
Mepa HHEPTHOCTH TeJla

34 [TnotHOCTH BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €MHHUIE 00bEMA BEIIECTBA

3.5 Cuna Kak XxapaKTepHCTHKa B3aUMOJICHCTBHS TeJ

3.6 Cuna ynpyroctu # 3akoH ['yka. I3MepeHne Cuiibl ¢ IOMOLIbIO IHHAMOMETPa

3.7 SIBnenue TaroTeHMs n cuna Tsokectd. Cria TSOKECTH Ha IPYrux miaHeTtax. Bec tema. HeBecomocTts

3.8 Cuna tpenuns. TpeHHe CKONBKEHHUS U TPEHHE MTOKOs. TpeHne B MpUpO/Ie U TEXHUKE

3.9 CrnoxeHue CUI, HalpaBJIEHHBIX [0 OJHOM MpsiMoii. PaBHOACHCTBYIOMIAS CHTT
[IpakTrueckue paboTHI:
OmnpezneneHre CKOPOCTH PaBHOMEPHOTO NIBMKEHHUS (IIapUKa B XKUAKOCTH, MOJEIH AJIEKTPUYECKOTO aBTOMOOWIIS M TaK

3.10 nanee). OnpeseneHue CpegHe CKOPOCTH CKONLXKEHHUsS Opycka WM IIapuKa MO HAKIOHHOW TockocTH. OmnpesencHue
IUIOTHOCTH TBEpHOTO Teia. OMBITEL, JEMOHCTPHPYIOMIME 3aBHCUMOCTh pPACTSDKEHHS (IeopMaiiu) TPYKHHBI OT
MPWIOKEHHOH critbl. OTBITEL, AEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHUS CKONBEXEHHS OT Beca Tela W XapaKrepa
COIIPUKACAIOIIUXCsl IOBEPXHOCTEN

311 dusnueckue ABIEHUs B IPUPOJE: IPUMEPHI ABIKEHUS C pa3IMUHBIMU CKOPOCTAMH B KUBOW U HEKUBOU IpUpPOJE, AciicTBHE

' CHUTBI TPEHHUS B IPUPOJIC M TEXHUKE
3.12 TexHHYecKre yCTPOHUCTBA: TUHAMOMETD, TTOAIIATHHKH

JIABJIEHUE TBEPJIBIX TEJI, )KMJIKOCTEHN U TA30B

4.1 Hasnenne tBEpAOro Tena. CriocoObl yMEHBIICHNS W YBEIUICHUS JaBICHUS
4.2 JaBieHue ra3a. 3aBUCMOCTD JIaBJICHHS ra3a OT 00bEMa, TeMIlepaTyphl
43 Iepenaya naBiaeHuUs TBEPABIMU TEIAMH, KUJIKOCTAMU U razamu. 3akoH [lackans. [IneBMaTn4eckue MaluHbL




Koa pa3agena
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IIpoBepsieMble DJIEMEHTHI COAEP:KAHMUS

3aBHUCHUMOCTh JaBJICHUA XKUIKOCTU OT I‘J'Iy6HHI)I. FI/II[pOCTaTI/I'-IeCKI/Iﬁ napaaokc. Coo6maronmec;1 COCYybl. FI/II[paBJ'II/I‘IeCKI/Ie

4.4
MEXaHU3MBbI

45 Atmocdepa 3emin u atmocepHoe aapneHue. [IprauHbI cymecTBOBaHUS BO3AYIIHON 00010uKkH 3eMiu. OnbiT ToppHyeIniy.

' 3aBHCUMOCTh aTMOC(HEPHOTO TABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI

4.6 Uzmepenne atmocheproro aasienus. [Ipudopsr st u3MepeHus aTMOC(EepHOTO TaBICHUS

4.7 JleiicTBHE )KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJo. BeiTankuBaromas (apXxuMenoBa) cuia. 3akoH ApxuMena

4.8 [InaBanue Ten. Bo3nyxomnnaBanue
[IpakTryeckue paboTHI:
HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAe OT 00BEMa MOTPYKEHHOH B IKHUAKOCTH dacTh Tena. OmpeneneHre

4.9 BBITAJIKABAIOLIEH CUJIBI, IEHCTBYIOLIEH Ha TeNo, MOTPYKEHHOE B KUAKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIICH
CWJIBI, IEHCTBYIOLIEH HA TEJIO B KUAKOCTH, OT Macchl Tena. OMbITHI, TEMOHCTPUPYIOUINE 3aBUCHMOCTh BBITAIKHBAIOIIEH
CWIbI, JCHCTBYIOIIECH Ha TEJIO B JKUAKOCTH, OT 00BEMa MOTPYXKEHHOW B KHUAKOCTh YacTH Tella M OT IUIOTHOCTH
xuakocti. KoHcTpyrnpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKH U OIIpelleNIeHUe €€ rpy300IbEMHOCTH

4.10 dusnyeckue SIBJICHUS B IPUPOAE: BIUSHIE aTMOCHEPHOT0 NAaBICHUS Ha KHBOI OpraHu3M, IUIaBaHUE PHIO

4.11

TexHuveckue YCTpOMCTBa: COOOMIAIOIIMECS COCYbI, YCTPOWCTBO BOIOMNPOBOJA, THIPABIUYECKUN TPECC, MAHOMETP,
0apomeTp, BEICOTOMED, TIOPIITHEBON HACOC, apEOMETP

PABOTA, MOIIIHOCTbD, OHEPT A

5.1 MexaHnnveckas paborta

52 Mexannueckas MOIIHOCTD

5.3 [IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHS phIyara
5.4 [IpuMmeHeHue npaBuiia paBHOBECHS pbluara K 0JIOKY




Koa pa3agena Koa snementa

IIpoBepsieMble DJIEMEHTHI COAEP:KAHMUS

55 «30510TOC TIpaBUIIO» MeXaHUKH. Koa(hduIreHT mone3Horo neicTBus MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennuanbHas SHEPTUHN Tela, TOJHATOTO Hall 3eMIIEN
5.7 Kunernueckas sneprus
5.8 [Tonnas MexaHudeckast JHEprusl. 3aKOH U3MEHEHUS U COXPAHCHHS MEXaHUIECKOW SHEPTUN
[IpakTrueckue paboTHI:
5.9 Omnpenenenue pabOTHI CHIIBI TPEHUS IPU paBHOMEPHOM JIBIDKEHHH Tella 10 TOPU30HTAILHON NoBepXHOCTU. MccnenoBanue
ycnoBuid paBHoOBecusi pbriara. Msmepenne KIIJ| HakimoHHON mimockocTh. M3yueHHe 3aKOHa COXpPaHEHUsS MEXaHWYECKOM
SHEPTHH
5.10 ®dusnueckre SBIECHUS B IPUPOJIC: PHIUATH B TEJIE YEIOBEKa
511 TexHuveckue yCTpOWCTBA: pblvar, MOJBUKHBIN U HETIOJBWXHBINA OJIOKH, HAKIOHHAS TUIOCKOCTh, MIPOCTHIE MEXaHU3MBI B
' OBITY
8 KJIACC
Kox pa3znena Kona haemenra IIpoBepsieMbie 3J1eMEHTBI COEPKAHNS
TEITJIOBBIE SIBJIEHU I
6 6.1 OCHOBHBIE TI0JI0XKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOpUHU CTPOEHHUs BellecTBa. Macca u pasmepsl MoeKy1. OIBITHL,
MOATBEPAKAAIOIIE OCHOBHBIE MOJIOXKEHUA MOJIEKYIIPHOKUHETHYECKON TEOpUU




Kon pa3znena

Kox »i1emenTa

IIpoBepsieMble DJIEMEHTHI COAEP:KAHMUS

6.2 Monenu TBEPIOTO, JKUIAKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrammndeckue u aMmopHbIC Tea

6.3 OOBsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH 1 TBEPIBIX TEJ HA OCHOBE ITOJIOKEHUI MOJIEKYJIAPHOKHHETHYECKON TCOPHH

6.4 CMaunBaHMe U KaNWUIAPHBIE SIBICHUS

6.5 TemnoBoe pacimpenue u cxatue

6.6 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS YaCTHUI]

6.7 Buytpennsis sneprusi. CiocoObl U3MEHEHUsI BHYTPEHHEH SHEPTuy: TeIuionepeaada U CoOBeplieHne padboTsl

6.8 Bugp! Tenmonepepavn: TEIUIONPOBOTHOCTD, KOHBEKITHS, H3ITydCHUE

6.9 KonuuecTBo TemaoThl. Y ienbHas TeII0EMKOCTh BELIeCTBa

6.10 TermmooOMeH 1 TEIIOBOE PaBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajlaHca

6.11 [TnaBienue n OTBEpIEBaHUE KPUCTAUTMYECKUX BEIICCTB. Y IeNbHAS TEIDIOTA TUIABICHUS

6.12 [MapooOpazoBanue u konjaeHcanus. Mcmapenuwe. Kumnenuwe. YaenbHas TeruioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh
' TEeMITepaTypsl KUIEHHUS OT aTMOC(EPHOTO JTaBICHUS

6.13 BrnaxxHoCTh BO3/IyXa

6.14 OHeprus TOIUNBA. Y JefbHAas TEIIOTa CTOPaHUS

6.15 [Mpuamumer pabotsl TemwoBeix aeurateneid KI1J] termoBoro apurarens. TemioBble ABUTATENN H 3aIUTa OKPYXKaromieh
' cpenpl

6.16 3aKOH COXpaHEHHs U NPEBpaIleHHs SHEPTHH B TEIJIOBBIX IIpoLieccax

6.17

ITpakTuueckue paboTHI:




Kon pa3znena
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IIpoBepsieMble DJIEMEHTHI COAEP:KAHMUS

OmBITH TTO O6Hapy)l(eHI/I}0 JIEUCTBUS CUII MOJICKYJIAPHOTO IIPUTAXKCHUS.

OmBITH TTO BbIpAallIUBAHWUIO KPUCTAJIJIOB HOBapeHHOP'I COJIM WJIM caxapa.

OmBITH TTO Ha6J'IIOI[eHI/I}O TEIJIOBOTO paCIIMpEHUA Ia30B, KUAKOCTEN 1 TBépI[I)IX TCII.

Onpez[eneHHe JaBJICHUA BO3yXa B Oayone mrpuna.

OHLITLI, JACMOHCTPUPYIOIIIUEC 3aBUCUMOCTD JAaBJICHUA BO34yXa OT €ro 00BEMa 1 HarpeBaHusd WK OXJIAXKACHUS.

HpOBepKa TUNOTE3bI TUHEHHOM 3aBUCHUMOCTH JJIMHBI cTOJIOMKA KUIKOCTH B TepMOMe’I‘pH‘IeCKOﬁ pr61<e OT TEMIICPATYyPhI.

HaGJ’I}OI[eHI/Ie HU3MCHCHUA BHYTpeHHeﬁ OHCPIrrUu TCjia B pE3YJIbTATE TCIUIONCPEAAYN U pa6OTI)I BHCHIHUX CHJI.

HccnenoBanue SBIEHUS TEIII000MEHA IPH CMELIMBAHUH XOJIOTHOM U TOpsTYeii BOMBL.

OHpeZ[eJ'ICHI/IC KOJIM4YE€CTBA TCTJIOThI, MOJIYYECHHOT'O BO[[OI71 npu TEIIO00MEHE C Harpe€TbiM METATNIMYCCKHUM HUJIUHAPOM.

Omnpenenenne yAenbHOH TEMIOEMKOCTH BELIECTBA.

HccnenoBanue mpoiiecca UCapeHus..

OHpeZ[CJ'ICHI/IC OTHOCHUTEILHOMN BJIIQXKHOCTH BO3ayXa.

Onpenenenue yAeabHON TEIIOTHI IUIaBIEHUS JIbJA.

6.18

dusndeckue SBICHHUS B NpuUpoac: MOBEPXHOCTHOC HATAXKCHUC U KAIUJUIAPHBIC ABJICHHUA B MPUPOJAC, KPUCTAJJIBI B

npupoac, N31y4YCHUcC CO.]'IHI_Ia, 3aMCpP3aHHC BO,I[OéMOB, MOPCKHE 6pI/ISBI; O6pa30BaHI/Ie POCHI, TYMaHa, HHEA, CHCTa.
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TexHuyeckue ycTpONCTBa: KalMWJUIAPBI, IPUMEPHl HCHOJIb30BaHMUS KPUCTAJUIOB, KUIKOCTHBIM TEPMOMETp, HaTUUK

6.19 TEMIIepaTypsl, TEPMOC, CHCTEMa OTOIUICHHS JOMOB, THIPOMETPHI, IICHXPOMETp, IapoBas TypOWHA, IBUTATENh BHYT-
PEHHETro CrOpaHusl.
OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 DnexTpusanus Tel. [[Ba pona 3MeKTpUUIECKHUX 3apsI0B

79 BsaumopeiictBue 3apskeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHUJIbI B3aUMOACHCTBHS 3apSKEHHBIX TNl OT BEJIMYUHBI
' 3apsI0B U PACCTOSHUS MEXKIY TEITaMH)

73 Dnekrpuyeckoe mosie. Hanpsk€HHOCTh AIIEKTPUUYECKOro TOojs. [IpUHIMI CyNeprno3uly 3JeKTPUYECKUX Mmoyed (Ha
' KaueCTBEHHOM YPOBHE)

14 Hocutenn »siekTpudeckux 3apsmoB. OIIEMEHTapHBIA diekTpuueckwmii 3apsa. Crpoenne atoma. [IpoBomHukn u
' JUDIIEKTPUKH

7 7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiia

7.6 DNEKTPUYECKHUA TOK. Y CIIOBHS CYIIECTBOBAHHUS dJIEKTPUIECKOTO TOKA. MICTOYHHUKH TTOCTOSTHHOTO TOKA

7.7 JleficTBHSA DIIEKTPUUECKOTO TOKA (TEIIOBOE, XUMHUECKOE, MAarHUTHOE). DJICKTPUIECKUNA TOK B XKHUIKOCTSIX U ra3zax

7.8 Onexrpuyeckas nenb. Cuiia Toka. JNEKTPUUECKOE HapsHKeHHe

7.9 CornpoTuBreHrE TPOBOAHNUKA. Y IETHHOE COMPOTHBIICHNE BEIIECTBA

7.10 3axon Oma J1d ydacTKa Lenu

7.11 [TocnenoBaTenbHOE U MapajuieIbHOE COENUHEHUE TPOBOIHUKOB

7.12 PaboTa 1 MOIIHOCTH MEKTpUYecKOro Toka. 3akoH [koyns — Jlenna
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7.13 DNeKTpUYECKUe [IENH U IOTPEOUTENHN IJICKTPUIECKON SHepruH B ObITy. KopoTKOoe 3aMbIKaHue
7.14 ITocTosgunabsie MaruuThl. B3anMmomeicTBHE ITOCTOSSHHBIX MArHUTOB
7.15 MarnuTHoe nosie. MarHuTHOE 1oJie 3eMIJIM U ero 3HaYeHue /IS )KU3HU Ha 3emiie
7.16 OmbiT Opcerena. MarHuTHOE T0JIE AIEKTPUIECKOTo TOKa. [I[piMeHeHne 3J1eKTPOMarHuTOB B TEXHUKE
717 JeiicTBe MarHMTHOTO TIOJSl HAa MPOBOJHUK C TOKOM. OJIEKTPOABHraTeNlb MOCTOSHHOTO Toka. Mcmonbp3oBaHue
' ANIEKTPOJBUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE
7.18 Omprter @apanes. SIBnenue anekrpoMarantTHon nHAYKIMH. [IpaBuno Jlenma
719 Dnekrporeneparop. CriocoObl MOMyYeHHs dJEKTPUUECKON SHEPTHH. DIEKTPOCTAHIIMK Ha BO3OOHOBIIAEMBIX HCTOYHHKAX
' SHEpruH
ITpakTuueckue paboTHI:
OMBITHI IO HAOTIOJICHUIO AIEKTPU3AINH TEJI UHAYKIIUEH U TIPU COIPUKOCHOBEHUH.
HccnenoBanue qedCTBUS SIEKTPHYESCKOTO OIS HA IIPOBOJHUKH U JIDIEKTPHUKH.
COopka u mpoBepka pabOTHI ANEKTPUIESCKON IETH IIOCTOSTHHOTO TOKA.
7.20

I/I3MepeHHe " pETYJIMPOBAHUC CUJIBI TOKA.

I/I3MepeHHe " pETYJIMPOBAHUC HAIIPSIXKCHUA.

HCCJ’IGIIOB&HI/IC 3aBUCHUMOCTH CHJIbI TOKa, UAYIIECTO YCPE3 PE3NUCTOP, OT COIPOTUBJICHUA PE3UCTOpPA U HAIIPSAKCHUA Ha

pesucrope.
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OHI)ITLI, JAEMOHCTPUPYIOIMUE 3aBUCHUMOCTD JJICKTPHUYCCKOTO COIIPOTUBIICHHUA IIPOBOJHHKA OT €ro IJIWHBI, IIOUIaIu

MONEepeYHOTO CCUCHUA U MaTEpHuaa.

[TpoBepka mpaBmIa CIOXKECHUS HANPSDKEHUH TPH MOCIIEAOBATEIEHOM COSANHEHNH IBYX pe3ucTopoB. [IpoBepka mpaBuma
JUISL CHJIBI TOKa IMPH MapajuleIbHOM COEIWHEHHH pe3ucTOopoB. OmnpeneneHue paboThl ANEKTPUUECKOTO TOKA, WAYIIETO
gepe3 pesuctop. OnpeneneHne MOIIHOCTH JIEKTPUYECKOTO TOKa, BBIACISEMOW Ha pesucrope. VccmenoBanue
3aBHCHUMOCTH CHWJIBI TOKa, HIYyIIEro 4epe3 JIaMIlOuKy, OT HampsbkeHus Ha Heil. Onpegenenne  KITJ]
HarpeBatens. MccieqoBaHue MarHMTHOTO B3aWMOJICHCTBHA TIOCTOSHHBIX MAarHWTOB. M3ydeHHe MarHUTHOTO TOJIsS
TIOCTOSIHHBIX MarHUTOB TIPH WX OOBEIUHEHUH W pasielieHuu. MccinemoBaHue NEWCTBHSA AIEKTPUIECKOTO TOKAa Ha
MarHUTHYIO CTpesKy. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBl B3aUMOJICHCTBHS KATYIIKA C TOKOM M MarHUTa OT
CHIIBI TOKAa W HaNpaBICHWS TOKa B KaTymIKe. M3ydeHWe MeHCTBHS MAarHATHOTO TIIOJII HA IPOBOJHHUK C
TokoM. KoHCcTpynpoBanme u wm3ydeHue pabotel  anmekrponsuratens. Vsmeperne KIIJ  smexTpomBurateiabHOM
ycTaHOBKHU. OMBITHI 10 HCCICIOBAHUIO SBJICHHUS AJIEKTPOMATHUTHOW MHAYKIMH: UCCIIEOBaHNE U3MEHEHUH 3HA4YEHUS U

HaIlpaBJICHUA MHAYKOIUOHHOI'O TOKa

dusndeckue sIBICHUS B MPUPOAC: DJICKTPUICCKHUC SABJICHUS B aTMOC(bepe, SJICKTPUYCCTBO JXUBBIX OPTaHU3MOB, MATHUTHOC

7.21

none 3eMiu, apei¢ MoarocoB, poinb MArHUTHOTO MO A1 )KU3HU Ha 3eMIle, OIAPHOE CUSHHE

TexHnueckne yCTpOWCTBA: JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CYETYMK ODIEKTPUIECKOH JHEPIHH,
7.22 3JIEKTPOOCBETUTEIbHBIE HPHOOPHI, HarpeBaTeNbHBIE ICKTPOIPHOOPHI (IPHUMEPHI), SNEKTPUUECKUE IMPEAOXPAHUTEIH,

QJICKTPOMArHuT, 3JICKTPOABUIATCIIb IIOCTOAHHOI'O TOKA, 'CHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC




Kon paznena Kon anementa [TpoBepsiemMblie 3IEMEHTHI COEPKAHUS
MEXAHWYECKUE SBJIEHUA
8.1 Mexanuueckoe aBuxenne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENBFHOCTh MEXaHUYECKOTO JABMKEHUS
8.3 PaBHOMepHOE NpsIMOTMHEHHOE JBIKECHHE
8.4 HepasnomepHoe npsiMonuHeiiHOe nBrokeHrne. CpemHss 1 MTHOBEHHAsI CKOPOCTD TeJla TP HEPABHOMEPHOM JIBIKCHUH
8.5 Yckopenue. PaBHOyCKOPEHHOE IPSIMOJIMHENHOE IBUKEHUE
8.6 CBoOonHoe nagenue. OnpiTel ['anunes
8.7 PaBHOMepHOE aBMXEHHE 1O OKpyxHocTd. Ilepmony u uwacrora oOpamenus. JluHelHas M yrioBas CKOpPOCTH.
' LentpocTpeMuTenEHOE YCKOPEHHE
8
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 [TpuHIMT CyTIepno3UINK CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHuUs: CUila TPEHUS CKOJIBKEHMS, CUJIa TPEHUSI ITOKOS, APYTUE BUIbI TPEHUS
8.14 Cuna TSKeCcTH 1 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaiCHHs
8.15 JBmwxenue mnaner Bokpyr Connua. [lepsast kocmuueckast ckopocts. HeBecoMOCTh U neperpy3ku
8.16 PaBHOBecue MaTepualibHOM TOYKU. AGCOTIOTHO TBEPIOE TEIO




8.17

PaBHOBecHe TBEPAOIO TeNa ¢ 3aKPEIVIEHHOM OChIO BpalieHusa. MoMeHT cuiibl. LleHTp TshkecTu

8.18 Wmnynsc Tena. MI3MeHeHne umnynbca. VIMIysnbc CUbl
8.19 3aK0H COXpaHEHHUS UMITYJIbCa
8.20 PeaxtuBHoOe nBIKEHIE
8.21 Mexanndeckas paboTa U MOIIIHOCTb
8.22 PaboTta cun TsKecTH, yIpyrocTH, TpeHus. CBsi3b SHEPTUH U PabOTHI
8.23 [ToTenmanpHas SHEPTUA TENA, MOAHATOTO HA/l TOBEPXHOCTHIO 3eMITH
8.24 [ToTenmanpHas SHEPTUS CKATON TIPYKUHBI
8.25 Kunertndeckas sneprus. TeopeMa 0 KHHETHUYECKOI SHEPTUH
8.26 3aKOH COXPaHEHUSI MEXAHUYECKON 3HEprun
[IpakTudeckue pabOTHI:
Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUSI OpyCKa WJIM JBIOKEHMS IIapHKa MO HAKIOHHOM IockocTH. OnpenencHue
YCKOpEHUs TeJla IPH PaBHOYCKOPEHHOM JIBIKEHUH MO HAKJIIOHHOH TTOCKOCTH.
HccnenoBanue 3aBUCMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HadyalnbHON CKOPOCTH.
8.27

[IpoBepka rUmoTe3sl: €Cliu MPH PaBHOYCKOPEHHOM ABIKCHUH 0€3 HA4aIbHON CKOPOCTH ITyTH OTHOCSATCS KaK Psill HEUETHBIX
YHCell, TO COOTBETCTBYIOIIHE IPOMEKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJNBXEHHUSI OT CHIJIBI HOPMAJIBHOTO JaBiieHus. OmnpeneneHne KodpuuneHTa
TpeHHsl CKoJbxeHHsd. Onpenenenne >kECTKOCTH MpyXuHBL. OnpeneneHne pabOTHl CHIBI TPEHUS ITIPH PaBHOMEPHOM
JBIDKEHHUH TeJa M0 TOPH30HTAILHOM MoBepXHOCTH. Onpeenenne padoThl CHITBI YIIPYTOCTH IIPH MOABEME Tpy3a C UCHOINb-
30BaHMEM HENOABIKHOTO U MOJBMKHOTO OJIOKOB




8.28

duznyeckue SIBJICHUS B npupoae: NpUJIMBbI U OTJIIMBBI, IBUXKXCHUC IUIAHET CoHeuHoH CHUCTEMbI, PCAKTUBHOC NBUIKCHHC
JKHUBBIX OPraHUu3MOB

8.29

TexHuueckue ycTpoHCTBa: CIUAOMETP, JaTUMKHU MOJI0XKEHUS, PACCTOSHUS U YCKOPEHHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUN: IEPUO, YacTOTa, aMILIUTYy1a
9.2 MaremaTH4ecKuid ¥ IPYXKUHHBINA MasTHUKH. [IpeBpalieHre sHEPruu Mpyu KolieOaTebHOM ABHKEHUH
9.3 3aryxaronue kojebanvsi. BeiHyxneHHble konebanus. Pesonanc
9.4 Mexanndeckne BomHbI. CBOHCTBA MeXaHHIEeCKUX BOMH. [IpomonpHbIe M onepedHble BOTHBL. JJTHHA BOIHBI M1 CKOPOCTH €€
' pacnpocTpaHeHus. MexaHHuecKHe BOJIHbI B TBEPAOM Telle, CeHCMUUECKHE BOIHBI
9.5 3ByK. 'poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HHppa3Byk 1 yabTpa3ByK
9
[IpakTudeckue pabOTHI:
OmpezesneHne 9acTOTH U TIEPHOAA KOIeOaHN MaTeMaTHYECKOTO MasTHHKA.
9.7 OmnpeneneHue 4acTOTHI U IIEpHOia KoJIeOaHUil IPy>KHHHOTO MasiTHUKA
HccnenoBanne 3aBHCHMOCTH TepHoza KoJeOaHWH ITOJBENIEHHOTO K HHUTH Tpy3a OT IUIMHBI HUTH. MccnemoBanue
3aBUCHMOCTH MIepHo/ia KoJIeOaH!H MPyKMHHOTO MasiTHHKA OT Macchl rpy3a. [IpoBepka He3aBHCHMOCTH Ieprosa KojebaHmit
Ipy3a, TOABEIIEHHOTO K HUTH, OT MacChl Ipy3a U *KECTKOCTH MPY>KUHBI. VI3MepeHne yCKOpeHns: CBOOOTHOTO MaaeHHs
9.8 dusnyeckue SBICHUS B IPUPOJE: BOCIPUATHE 3BYKOB KUBOTHBIMH, 3eMJICTPICEHHUE, CEHCMUYIECKIE BOJIHBI, IIyHAMH, X0
9.9 TexHUUECKHE yCTPOHCTBA: 9XOJIOT, HCIOJIF30BAaHNE YIIBTPAa3ByKa B OBITY M TEXHHKE
10 SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI




10.1 ONeKTpOMarHUTHOE MoJjie. DNEeKTPOMArHUTHbIE BOJIHBI. CBOICTBA 31€KTPOMArHUTHBIX BOJH

10.2 [Ikana 37eKTPOMarHUTHBIX BOJIH

10.3 OnexkTpomarauTHas mpupoja cBeta. CkopocTh cBeTa. BoHOBbIE cBOWICTBA CBETa
IIpakTudeckue paboOTHI:

10.4
W3yueHue cBOICTB 37€KTPOMArHUTHBIX BOJIH € TIOMOILBI0 MOOUIIBHOTO Tene(oHa

10.5 Ousnyeckne SBICHUS B IPUPOJIE: OMOIOTHUECKOE NeHCTBHE BUANMOTO, YIbTPa(HOIeTOBOTO U PEHTTEHOBCKOTO M3ITyUeHUH

10.6 TexHuueckue ycTpoicTBa: CIOIb30BAHUE JIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSA3U

CBETOBBIE ABJIEHUA

11.1 JlyueBas Mmozenb cBeta. MIcTOUHMKY cBETa

11.2 [IpsiMonmHEiHOE pacIpOCTpaHEHHE CBETa

11.3 Ortpaxenue cBera. [Imockoe 3epkano. 3akoH OTPaKCHHSI CBETA

11.4 [Ipenomnenue cBeTa. 3aKOH MpenoMIIeHus ceeta. [lonHoe BHyTpeHHee OTpakeHUE cBeTa

11.5 JIunza. Xon myuelt B IMH3€E
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11.6 OnTrueckas cucremMa (oToamnmnapara, MUKPOCKOTIA U TEJICCKOTIA

11.7 I'ma3 kak ontudeckas cucreMa. blIu30pyKoCTb U JaTbHO30PKOCTh

11.8 Pasnoxxenue 6enoro ceta B criektp. OnbiTel HetoToHa. CriojkeHne ClieKTpaibHBIX [[BETOB. Jlucnepcus ceera
[pakTHyeckue paboOTHI:

11.9
HccnenoBanue 3aBUCHMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia MaJgeHuUs.




V3yyenne xapakTepUCTUK N300pakeHusl IPeIMeTa B INIOCKOM 3epKaie.

HccnenoBanue 3aBUCHMOCTH yTIIa TIPEIIOMIICHHUS CBETOBOTO JIyda OT yIJIa MAJCHUS Ha TPaHUIIe «BO3IYX — CTEKIION.
[Tosrygenue n300pakeHNH ¢ TOMOIIBI0 COOMPAOIICH JTHH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONITHYECKOMN CHITBI COOMPAFOIIEH JINH3BL.

OTBITHI 110 PA3JIOKEHUIO OETIOTO CBETA B CIIEKTP.

OTBITHI 10 BOCIIPHUATHIO I[BETA IIPEIMETOB IIPH UX HAOIIOACHUH Yepe3 BETOBBIC (DIIIHTPHI

duznyeckue SBICHUSI B npupoac: 3aTMCHUA COJ'IHIIa nu .HyHI)I, OBE€Ta TCJI, ONITUYCCKUC SABJICHHUA B aTMOC(l)epe (HBCT Heﬁa,

1.10 pedpakuus, pagyra, MUpax)
11.11 TexHUYeCKHe yCTPONCTBA: OUKH, TICPUCKOII, ()OTOAITIAPAT, ONTHYECKHAE CBETOBOIBI
KBAHTOBBIE ABJIEHUA

12.1 Omnsrtel Pezepdopaa u mnanerapHas Mmozens aroma. Mogaens atroma bopa

12.2 Ucnyckanue u nornoiieHue ceera aromMoM. KBaHThl. JIuHeiiuaTbie cieKTpbl

12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHHS

12.4 Crpoenue atomHoro sipa. Hyknonnas Mozens aToMHOTO sipa. M3oTomsl
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12.5 PannoaktuBHbie npeBpaienus. [lepron nomypacmnaga aTOMHBIX siAEp

12.6 SnepHble peakiuy. 3aKOHbI COXPAaHEHUs 3apsAJ0BOT0 U MaCCOBOI'0 UUCEN

12.7 OHeprus cBs3u aTOMHBIX sifiep. CBsI3b Macchl U SHEPTUU

12.8 Peaxiuu cuntesa u nenenwus saep. Mcrounnku sueprun CoHIA U 3BE3N

12.9 Snepnas sHepreTuka. J[elicTBUE paliOaKTUBHBIX U3Iy4E€HUH Ha )KUBBIE OPraHU3Mbl




12.10

[IpakTrueckue paboTHI:
HabnromeHne CIUIONIHBIX U IMHEHYATHIX CIIEKTPOB H3TYYICHUS.

HUccnenosanue TPEKOB: U3MepeHIe SHEPTUuu YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 (poTorpadusam).

H3mepenie paTioakTHBHOTO (oHA

12.11

duznyeckue SIBICHUS B IpupoAac: €CTECTBEHHBIN paIlI/IoaKTHBHLIﬁ (bOH, KOCMHUYECKUC JIYYHU, PAJUOAKTHUBHOC U3TTYUCHUC
IPpUPOJHBIX MUHEPATIOB, JIecTBHE paanOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha OpraHus3M 4€JIOBCKa

12.12

Texauueckne yCTPONCTBA: CIIEKTPOCKOI, MHAWBHUIYAIbHBIN T03UMETp, Kamepa Buibcona

MPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHWS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUS

Koa nposepsiemoro

IIpoBepsiemble TpeOOBaHUSI K IPeIMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI 0CBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOI

TpeboBaHMA MPOrpaMMbl OCHOBHOI'0 00111ero oopa3oBanus Ha ocHoBe PI'OC
[lonnmanne ponu (U3MKH B HAyYHOM KapTHHE MUPA; COPMHUPOBAHHOCTh OA30BBIX IMPEICTABICHHH O 3aKOHOMEPHOH CBS3H
Y TO3HABAEMOCTH SIBIECHHHM MPUPOIBI, O POJH HKCIEPUMEHTa B (PU3MKE, O CHCTeMOOOpasylomieil poiau (HU3UKH B Pa3BUTHH
1 €CTECTBEHHBIX HayK, TEXHUKU ¥ TEXHOJIOTHH, 00 9BOMIONMN (GH3UIECKIX 3HAHIH 1 MX POJIU B IEJIOCTHOH €CTECTBEHHOHAYYHOM KapTH-

HE MHpa, 0 BKJIAZEe POCCHICKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B PAa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYKAIOIIECTO MHpa,
pa3BHUTHE TEXHUKH U TEXHOJOTHHA




Ko nposepsiemoro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMSA K PeIMETHBLIM pe3y/ibTaTaM 0a30BOro YPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMbl OCHOBHOTO 0011ero oopa3zoBanusi Ha ocHoBe PI'OC

3HaHUA 0 BUAAaX MaTepuH (BEIIECTBO U T0JIE), O ABIDKSHNH KaK CII0CcO0e CYIIECTBOBAHUS MAaTEPHHU, 00 aTOMHO-MOJICKYJIIPHOI TEOpUH
CTPOEHMS BEIIECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHHHA MPHUPOIABI (MEXaHHYECKUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX W KBaH-
TOBBIX); YMEHUE pa3jinyaTh SBJIEHHSA IO OMUCAHHMIO UX XapaKTepHBIX CBOMCTB MU Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3mdecKkoe sBIICHHUE; YMCHUE PACIIO3HABATH MPOSIBICHUE M3YYEHHBIX (DM3MUCCKHUX SIBICHUH B OKPYXKAIOIIEM MHPE, BBIICIAS WX
CYIIIECTBCHHBIC CBOMCTBA (TIPU3HAKH)

Bnagenne ocHoBamMu IOHSTHHHOTO ammapara 1 CUMBOJIHYCCKOI'O SA3bIKa (I)HSI/IKI/I MU HCIOJB30BAHUE UX IJIA PCIICHHUA y‘-Ie6HI>IX
3a7a4; YMCHUEC XapaKTECpHU30BaTh CBOICTBa TCI, (I)I/ISI/I‘IGCKI/IB SIBJICHUA U MPOLICCChI, UCIIOJIb3Y 1 (I)yHI[aMeHTaJ'H)HLIC 1 SMIIMPUICCKUEC
3aKOHBI

YMeHnue onuceIBaTh N3Yy4YCHHBIC CBOIiCTBA TE U (I)I/I3I/I‘-ICCKI/IE SABJICHHUA, UCIIOJIB3Y (1)H3qucxne BCIIMYHHBI

Biiagenne ocHOBaMH METOJIOB HAYYHOT'O TIO3HAHHUSA C YYETOM COOJFOCHUS TpaBWI OE30MacHOrO Tpyaa: HaOMroAeHnEe (BU3UICCKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIIEHO COOMPATH SKCIEPIMEHTATIBHYIO YCTAaHOBKY U3 TaHHOTO Habopa 000pyIOBaHUS 110 MHCTPYKIINH, OIIUCHIBATH
XOJ1 OIIBITA U 3aIMCHIBATh €T0 PE3YIbTATHI, (YOPMYIHPOBATH BBIBOJIBI;

IIPOBEJICHUE MPSIMBIX M KOCBEHHBIX H3MEPEHHN (PM3HUCCKUX BEIMYMH: YMEHHE IUNIAHUPOBATh U3MEPEHHUS, CAMOCTOSTENILHO COOMPATh
DKCIIEPHUMEHTAJIBHYI0 YCTaHOBKY II0 MHCTPYKLHH, BBIYUCHIATH 3HAYCHUE BEIMYUHBI M AHAIM3UPOBATH IIOIYYECHHBIE PE3YJBTAThI C
y4€TOM 33JJaHHOM MOTPELIHOCTHU PE3yJIbTaTOB U3MEPEHUN;

MPOBCACHNUE HECIOXHBIX JSKCIICPUMCHTAJIbHBIX HCCJICZ[OB&HHﬁ; CaMOCTOATCIbHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY U
IMPOBOAWUTL HMCCICAOBAHUE II0 HWHCTPYKOWHU, NPCACTABIATH ITOJTYUYCHHBIC 3aBUCUMOCTHU (1)I/I3I/I‘ICCKI/IX BCIIMYMH B BHIC Ta6J'H/ILI
" Fpa(bI/IKOB, YUYHUTBIBATh NMOTPEIIHOCTH, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCICAOBaAHUA




Ko nposepsiemoro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMSA K PeIMETHBLIM pe3y/ibTaTaM 0a30BOro YPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMbl OCHOBHOTO 0011ero oopa3zoBanusi Ha ocHoBe PI'OC

[Nonnmanne XapaKTepPHBIX CBOWCTB (U3UIECKUX MOJIENCH (MaTepraibHast TOUKa, aOCOIIOTHO TBEPAOE TS0, MOJICIIN CTPOCHUS T'a30B,
JKUIIKOCTEH W TBEPIBIX Tel, IUIAHETapHAs MOJEIb aToMa, HYKIOHHAas MOJETbh aTOMHOTO sApa) U yMEHHE NPUMEHATh WX I
00BsicHeHHS (PU3UIESCKHX TTPOIIECCOB

YMeHue oOBICHATh (PU3HYECKUe TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIC W B KOHTEKCTE CHUTYalUi MPaKTHKO-OPHUCHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBILITH NPHYMHHO-CIICACTBCHHBIE CBS3H M CTPOHUTH OOBSICHEHHE C OIMOpOW Ha M3yUEHHBIE CBOWMCTBA
(busnuecKuX SBJICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENN

YMeHue pemaTh pacuéTHble 3afadud (Ha 0asze 2 — 3 ypaBHEHHI), HCHONB3Ys 3aKOHBI M (hOpMyIbI, CBA3BIBAIOLINE (DU3UYECKUE
BEJINYMHBI, B 9aCTHOCTH, 3alIMCHIBATH KPATKOE yCIOBHE 33a7a4H, BBIABIATH HEOCTAIONIE JaHHBIE, BEIOMPATh 3aKOHBI M (hOPMYIIBL,
HEoOXOIUMBIe IUIsI €€ pelIeHHs, HCIIONb30BaTh CIIPABOYHBIE NAHHBIC, MPOBOAWTH PacuéThl M ONIEHHWBATh PEATUCTHIHOCTB
MOJTYYEHHOTO 3HA4YeHUs (PM3MUECKON BEIMYHMHBI, YMEHHE ONpPEAESITh Pa3MEpHOCTh (PU3MUECKON BEIMUYMHBI, MOJYYEHHOH INpH

pELIEHNH 3a1a4U

YMeHne XapakTepH30BaTh MPHUHIMITEI JEHCTBUS TEXHHYECKHX YCTPOMHCTB, B TOM YHCJIE OBITOBBIX MPHUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTUYECKHUX MPOIIECCOB M0 X OMUCAHUIO, UCTIONB3Ys 3HAHUS O CBOMCTBaX (PM3NYECKUX SBJICHUN 1 HEOOXOAUMBIE (DU3HUECKUE

3aKOHOMEPHOCTH
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YMeHre UCIO0Ib30BaTh 3HAHUS O (PM3UUECKUX SIBICHUSAX B IIOBCEIHEBHOM *KM3HHU I o0ecTiedeH st 0€30MacHOCTH IIPU OOPAILEHHN C
OBITOBBIMHU IPHOOPAMHU M TEXHUYECKUMH YCTPOICTBAMH, COXPAHEHUS 310POBbsl U COOMIOACHUSI HOPM 3KOJIOTHYECKOT'0 IOBEACHUS B
OKpY’KaloIlleH cpejie; MOHNMaHue He0OXOMMOCTH IPIMEHEHHS JOCTIDKeHNH (PU3UKH U TEXHOJIOTHH IS pallMOHAJIBHOTO TIPHPOJIO-
II0JIb30BAHUSA




Koa nposepsiemoro ITpoBepsieMbie TPEOOBAHHUS K MPEAMETHBIM Pe3yIbTaTaM 0a30BOr0 YPOBHSI OCBOEHHUsI OCHOBHOH 00pa3oBaTe/IbHOM
TpeOoBaHMA NMPorpaMMbl OCHOBHOTO 0011ero oopa3zoBanusi Ha ocHoBe PI'OC

OmnpIT mMoKCKa, Ipeodpa3oBaHmsI U MPEACTaBICHUS WHPOpMAIK (HU3UIECKOTO COACPIKAHMS C MCIOJIB30BaHNEM HH(OPMAIHOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI; YMEHIE OICHUBATH JOCTOBEPHOCTH IONMYYEHHOW WH()OpMAIMK Ha OCHOBE MMEIOIINXCS 3HAHUN H
1 JIOTIOJIHUTENIbHBIX WCTOYHHUKOB; YMEHHE HCIOJNB30BAaTh IMPHU BBHITOJHEHHHM Y4YEOHBIX 3aJaHUN HAy4YHO-TOIMYJISIPHYIO JIUTEPaTypy
(usnueckoro cojepxkaHus, CIIPaBOYHBIE MaTepUallbl, pecypchl ceTn VHTepHeT; BiajeHne 0a30BbIMU HaBBIKAMH MIPEOOpa3OBaHUS
HH(OPMAIINH 13 OJHOM 3HAKOBOW CUCTEMEI B APYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHBIE IIMCEMEHHBIE M YCTHEIC COOOIIICHNUS Ha OCHOBE

I/IHCI)OpMaI_II/II/I 13 HCCKOJIBKHUX UCTOYHHUKOB

INEPEYEHbDb 3JIEMEHTOB COJEPXAHUWS, IIPOBEPSEMBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUA

1 MEXAHMWYECKUE ABJIEHUA

1.1 | Mexannyeckoe nBuxkeHue. MartepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD JIBUKCHUS

1.2 | PaBHOMepHOE U HepaBHOMEpHOE JBIbKeHHE. CpenHss ckopocTh. DopMyIia Ui BBIYUCICHUS CPelHEH CKOpocTH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOG JOBUXKCHUC. 3aBI/ICI/IMOCTI> KOOp}II/IHaTLI TEJ1a OT BpeMeHI/I B cnyqae paBHOMepHOFO HpHMOHHHeﬁHOFO JOBWXXCHUS .
13 | x(f)=x,+vt

Fpa(i)I/IKI/I 3aBUCHUMOCTH OT BPEMCHU JIA TPOCKIHUU CKOPOCTHU, MPOCKIIUU IEPEMEIICHUS, ITYTH, KOOPAUHATLI ITPU PABHOMCPHOM prIMOHHHeﬁHOM JABHXKCHHUU

14 3aBUCUMOCTb KOOPAMHATHI TeJIa OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOIO IIPSMOJIMHENHOTO IBUKEHHUSA:




Kon IIpoBepsieMblii 3JiIeMEHT COAepPKAHUSA
£
Sp(f)=vo, * I+ * =
<
®opmyITB I IPOEKINH NIEPEMENIeHUS, IIPOSKIIUK CKOPOCTH U ITPOEKIMH YCKOPEHHUS ITPH PaBHOYCKOPEHHOM IPSMOINHEHHOM JIBU)KSHUH:
Tz
s.(D=vy, -t+a,- 5
U.r('f] =Upx + a, Z,
a (f)=canst,
2 2 _ 4
iy — Uy =&4,5,
I'paduku 3aBHCUMOCTH OT BpEMEHH IS TPOEKIIMH YCKOPEHWS, MPOEKIMH CKOPOCTH, MPOCKIMU MEPEeMEIICHUI, KOOPAUHATHI MPH PaBHOYCKOPECHHOM
MPSIMOJIMHEHHOM TBIKECHUN
15 CBobomHoe manenue. GopMyInbl, ONMUCHIBAIONINE CBOOOAHOE MAlCHHUE Tela N0 BEPTHKAIH (IBHKEHHE TElla BHU3 WM BBEPX OTHOCHTENHEHO MOBEPXHOCTU
’ 3emmn). ['paduku 3aBUCUMOCTH OT BPEMEHH TSI MPOCKLUH YCKOPEHUSI, IPOEKIIUN CKOPOCTH M KOOPAWHATHI IPU CBOOOIHOM MAJICHUH TEJla 110 BEPTUKAIN
CKOpOoCTh paBHOMEPHOTO IBIKCHUS TEJa TI0 OKPYKHOCTH. HarpaBieHne ckopocTH.
®opmyia 1715 BEIYHCIICHNS CKOPOCTH Yepe3 PaAnyc OKPYKHOCTH U TIEPHOJT OOpaIeHHUS:
1.6

2MR
=
T




Kon IIpoBepsieMblii 3JiIeMEHT COAepPKAHUSA

L[eHTpOCTpeMI/ITeJ'ILHOG YCKOpEHHUEC. HanpaBneHHe HEHTPOCTPEMUTCIIBHOT'O YCKOPCHHUS. (DOpMYJ'Ia JUTA BBIYUCJICHUS YCKOPCHUA!

_UL
=R

dopmyna, CBSI3BIBAIOIIAS [IEPUO]] W JACTOTY OOpALICHHUS:

V=

""]ll—L

Macca. ITnotHoCTh BemecTBa. @opmyna 1j1si BEIUUCIEHUS MNIOTHOCTH:

1.7 p=

1.8 | Cuma — BekropHas pusmueckas BennanHa. CloKeHHe CHIT

1.9 | SBnenue unepuuu. [lepBriit 3akoH HetoToHa

Bropoii 3akon HeroToHa:

110 | F=m-a

CoHanpaBiIeHHOCTb BEKTOpa YCKOPEHUsI T€JIa U BEKTOpa CUJIbIL, JEMCTBYIOIIEH Ha TEJIO




Kon IIpoBepsieMblii 3JiIeMEHT COAepPKAHUSA

Bsaumogeiicteue ten. Tperuii 3axoH HproToHa:

Fy y=—F_

TpeHHe IIOKOsA U TPECHHUE CKOJIbKCHUA. (DopMyna JJIA BBIYUCJIICHUA MOIYJIA CUJIbI TDCHUA CKOJIBXKCHUA

112 | Fp=n-N

Hedopmanus tena. Yupyrue u Heynpyrue aedopmanuu. 3akoH ynpyrou negopmanuu (3axoH ['yka):

1.13 | F=k-Al

Bcemupnoe taroreHue. 3aKOH BCEMUPHOI'O TATOTEHUS:

1.14
Cuna TskecTd. Y CKOpeHHe CBOOOIHOTO MaJICHHS.

<I)0pMyJ1a JUIA BBIYUCIICHUA CUJIBI TAXKCCTH BOJIM3U MMOBECPXHOCTH 3emmn: F = mg.

Jsmxenue mnanet Bokpyr Comnna. [lepBast kocmuueckast ckopoctb. HeBecoMocTh 1 mieperpy3ku




Kon

ITpoBepsieMblii 3JIEMEHT COEPKAHMST

I/IMHy.]'II)C TE€Jla — BEKTOpHasn (1)PI31/I‘-I€CK3$I BCIIMYMHA.

1.15 | p=myu
Nmmynse cuctems! Ten. M3amenenne ummnynsca. MIMmynbse cuiibt
3aK0H COXpaHEHUs] UMITYJIbCa JUIs 3aMKHYTOMH CHCTEMBI TEI:
1.16 | p=myUy +m,U, =const

PeakTuBHOE JBHIKCHHC

1.17

Mexanndeckas padora. @opMyia Ui BEIYHCICHUS PaOOTHI CHIIBL:

A=Fsooso

Mexannueckast MOIIIHOCTD:

1.18




Kon IIpoBepsieMblii 3JiIeMEHT COAepPKAHUSA

TeopeMa 0 KUHETHUYECKOM OHCPTHUU. (DopMlea JUISL BBIYMCIICHUS TTOTEHIMAIbHON OHEPI'uu Tejid, IOAHATOIO

HaI 3eMIen:

E,= mgh

MexaHn4ueckast SHEpPTUsl:

E:E!—L_+EF
1.19

3aKoH COXpaHeHUs] MeXaHW4ecKo 3Hepruu. @opmysia Ui 3aKOHa COXpPaHEHUS MEXaHUUYECKOW SHEPIUU B OTCYTCTBUE CUII TpeHus: £ = const.

[IpeBparienrne MexaHUUECKOW PHEPTUU IPU HAJTMUUN CHJIBI TPEHUSL.

[IpocThie MexaHU3MBI. «30JI0TOE MPABHUIIOY» MEXAHHUKH.
Prruar. Moment cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
1.20 M +i’lﬁ5 +... :O
INonwxHBIH 1 HeTOABIKHBIHN Ostoku. KITJ] mpocThIX MeXaHN3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H




Kon IIpoBepsieMblii 3JiIeMEHT COAepPKAHUSA

HaBnenue TBEpIOTO TEMA.

(DOpMyJ'Ia JJIA BBIYUCIICHUA JaBJICHUSA TBépI[OI‘O TCIa:

121 | Hasnenue raza. ATmocepHoe naBneHwue.
l'unpocratndeckoe AaBiIeHNE BHYTPH )KAAKOCTH.

(DOpMy.]'Ia JUTA BBIYUCJICHUA JaBJICHUSA BHYTPU JKUIKOCTU!:

p=pgh+p_,

1.22 | 3akon Ilackans. ['mnpasnndeckuii mpecc

3akon Apxumena. PopMyiia Ijis ONPENEICHHs BRITAIKABAIOLIEN CUIIBL, JEHCTBYIOIIEH Ha TEJI0, HOIPYKEHHOE B )KUAKOCTE WUIIH Ias3:
= o
123 | Fam =PEV

Vcnosue mmaBanms Tena. [lnaBanne CyJOB U BO3YyXOIlTaBaHHUC

124 MexaHuueckue KoaecOaHus. AMHJ’II/ITy,I(a, nepruoa U 4aCctoTa KOJICOaHMIA. (DopMyna, CBsA3bIBAromias 4aCcToTy u nepuon KoJIcOaHMI:




Kon

ITpoBepsieMblii 3JIEMEHT COEPKAHMST

v=1
T

1.25

MaremaTHuecKuil u pr)KHHHBIfI MasTHUKH. HpeBpameHHe OHEPIuu Npu KoJIeOaTeILHOM JABHXKCHHUUN

1.26

3aryxatrome kosieOanus. BeiHykneHHbIe Konebanus. Pesonanc

1.27

MexaHU4eCKHUe BOTHBI. HpOI[OJ'ILHLIe 1 MONIEPCYHBIC BOJIHEI. I[J'II/IHa BOJIHBI U CKOPOCTBb paCIIpOCTPAHCHU BOJIHBI:

L=v-T

1.28

3Byk. ['poMKocTh 1 BbIcOTa 3BYKa. OTpa)keHHe 3ByKOBOM BOJHBI Ha TpaHUIle ABYX cpell. MH(pa3ByK U ylIbTpa3ByK

1.29

Ipaxmuueckue pabomoi

W3mepenne cpeaHeil IUIOTHOCTH BEMIECTBA; apXMMEI0BOM CHIIBI; KECTKOCTH MPYKHMHBL, KOAQPHUIHUEHTA TPEHHUS CKOIBKEHHUS; paOOThI CHIIBI TPEHHMS, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTH JBMKEHHs OpycKa M0 HaKJIOHHOM IIOCKOCTH, YCKOPEHHsI Opycka MpH JABMKCHUU 1O HAKIOHHOHN IUIOCKOCTH; YacCTOTHI U
nepuoja KojaeOaHWi MaTeMaTH4ecKOro MasiTHHUKA; YacTOTHl U Iepuoja KojeOaHui NMpyKUHHOTO MasTHMKA; MOMEHTA CHIBI, JEHCTBYIOIIETO Ha phIyUar;
paboThI CHIIBI YIIPYTOCTH TIPH MOABEME IPy3a ¢ MOMOIIBIO HEITOABMKHOTO 0JIOKa; pabOThl CHIIBI YIPYTOCTH IIPH MOABEME TPy3a C MMOMOIIBIO TTIOABHKHOTO
OJ10Ka.

HccnenoBanue 3aBUCMMOCTH apXUMEOBOM CHIIBI OT 00BbEMa Oy KEHHOM YacTH TeNa M OT INIOTHOCTH KHUIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI
OT MAaccChl T€Ja; CHUJIbI TPEHUS CKOJBXEHHUSI OT CHJIBI HOPMAaJbHOTO JABICHUS M OT pOJa MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOZHMKAIOUIEH B MPYKHUHE, OT
CTETICHH JIe(OpPMAIIIH MPY>KUHBI; YCKOPSHUS OpYyCKa OT yIila HaKJIOHA HANPABJIIONICH; Teproa (4acTOThI) KOIeOaHUi HUTHOTO MasTHUKA OT IJTUHEI HUTH;
nepuoga KonebaHuil Mpy)XKMHHOTO MasTHHKAa OT MacChl Ipy3a M KECTKOCTH TPY)KUHBI; MCCICIOBAHME HE3aBHCHMOCTH MEpHOAa KOIeOaHHH HUTSIHOTO
MasiTHUKa OT Macchl Ipy3a. IIpoBepka yciioBusl paBHOBECUS pbluara




Kon

ITpoBepsieMblii 3JIEMEHT COEPKAHMST

Qusuueckue A61eHUs 8 Npupode: IPAMEPHI IBIKEHUS C Pa3NUYHBIMU CKOPOCTSMH B JKHBOH M HEXXHUBOW MPUpPOIE, NEHCTBHE CHIIBI TPEHHUI B MPUPOAC U

1.30 | TexHUKe, IPUIKBLL U OTJIUBBI, JBIOKEHHE IU1aHeT COIHEYHOM CHUCTEMBI, PEAKTUBHOE JBIKEHHE JKHUBBIX OPIaHU3MOB, phlUard B TEJlE UEJIOBEKA, BIMSHUE
aTMOC(epHOTO JIaBJIeHHUs Ha )KUBOW OpraHM3M, IUIaBaHUE PHIO, BOCTIPHATHE 3BYKOB )KUBOTHBIMH, 3eMJIETPSCEHHE, CEHCMUYECKHE BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoiicmea: CIAAOMETP, AATYUKU TOJOXKEHMS, PACCTOSIHUA M YCKOPEHHs, IWHAMOMETp, MOJIIMITHUKH, PAKETbl, phlyar, MOJIBHKHBII

1.31 | m HemONBW)XHBIN OJIOKH, HAKIIOHHAS TNTOCKOCTH, IPOCTHIE MEXaHU3MEI B OBITY, COOOIIAOIIIECS COCYIBI, YCTPOHCTBO BOIOTIPOBOIA, THAPABIIYECKHN IIpecc,
MaHOMeTp, 6apoMeTp, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP, IXO0JIOT, UCIIONb30BaHNE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE SABJIEHUA
21 OCHOBHEIC TIOJIOKEHAST MOJIEKYISIPHO-KHHETHYECKOH TEOPHH CTPOCHHUS BemlecTBa. Moaenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSHHUN BEIIECTBA.
’ Kpucrammaeckue n amophHbIe Tena

2.2 | JBmxenue yactuil BeniectBa. CBA3b CKOPOCTH JBMXKEHUS YACTHIL C TeMIepaTypoid. bpoyHoBckoe aprkenue, nuddysus

2.3 | CmauuBaHue U KaNWUISIPHBIC SIBICHUS

2.4 | TennoBoe pacUIMpeHNE U CKATHE

2.5 | TennoBoe paBHOBeCHE

2.6 | BuyTtpennss sHeprus. Pabota u Teronepenaya Kak Coco0bl N3MEHEHUS! BHYTPEHHEH SHEPrun

2.7 | Bunsl Temmonepenaun: TEMIOMPOBOIHOCTD, KOHBEKIIHS, U3ITyYCHHE
Harpesanue u oxnaxaenue ten. KonuuecTBo TEIUIOTHL. Y AebHAas TEIUI0EMKOCTB!

2.8 , 3

O=cml|t,-1,)
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ITpoBepsieMblii 3JIEMEHT COEPKAHMST

3aKkoH COXPAaHCHMUA S3HCPTHHU B TCIIJIOBLIX IIpOLECCaX. YpaBHeHHe TEIIOBOro OajaHca:

2.9 0
Q1 Bl Qg Taee—
510 Ucnapenne un xonpencauus. 3MeHeHne BHYTpEeHHEH SHEpPTMHM B TPOIECCe HWCIMApeHHs] W KOHACHcannu. KumneHue >KUAKOCTH. YJAelbHas TeruioTa
' napoobOpasoBanus: L = Q/m
2.11 | BnaxHocTh BO3yXa
[MnaBnenue n kpucrammmzanus. 3MeHeHre BHYTPEHHEW SHEPTUN TIPH TUIABICHUH U KPUCTAILTU3ANNA. Y IeTbHAS TETUIOTa TUIABICHUS:
212 | . QO
A=
m
2.13 | BuyTpeHHss 3HEprys CropaHus TOIUIMBA. Y IeIbHAS TEIIOTA CTOPaHUs TOIUINBA: ¢ = O/m
2.14 | [IpuHnuIEl paboThl TEIIOBLIX aBurateneid. KI1J] TeroBoro aBuraTens
Tpaxmuueckue pabomoi
515 N3mepenune yenbHON TEMTOEMKOCTH METAIUTMYECKOTO IHJIMH/IPA; KOJMMYECTBA TEIIOTHI, TIOJTYYEHHOTO BOJIOM KOMHATHOM TemmepaTypbl (pUKCUPOBAHHOM
’ MaccChl, B KOTOPYIO OMYIIEH HArpeThld HMWIMHIP; KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArpeThIM IIMJIMHIPOM, TOCIIe OMYCKaHHUsS €ro B BOAY KOMHATHOM
TEeMIIepaTypbl; OTHOCUTEBHON BIQYXHOCTH BO3/IyXa; YJEIHHON TETIOTHI TUIaBJICHHS Jiblia. McciiemoBane N3BMEHEHUS TEMIIEPaTypPhl BOJBI TP Pa3IMYHBIX
YCIIOBUSIX; SIBJICHHUS TEIJIO0OMEHa MPU CMENIMBAHWH XOJIOTHOW U TOpsSYeid BOJIBI; ITpoIiecca UCTIAPSHHUS
2 16 Qusuueckue a61eHUs 8 Npupooe: IOBEPXHOCTHOE HATSDKEHUE U KalTWIIISIPHBIC SBJICHUS B IPUPOJIE, KPUCTALIBI B IpUpo/Iie, n3nydeHrne CoHIa, 3aMep3aHue
' BOZ0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHeTa
17 Texnuueckue ycmpoticmea: KauJUISAPbl, TPUMEPhl WCIIOJIb30BaHMs KPUCTAJUIOB, JKUJKOCTHBIM TEPMOMETpP, NATYUK TEMIIEPATyphbl, TEPMOC, CHCTEMa

OTOIIJICHUS JOMOB, TUTPOMETPEI, ICUXPOMETP, apoBas TypOHHA, IBUTATEIs BHYTPEHHETO CTOPAHUS




Kon IIpoBepsieMblii 3JiIeMEHT COAepPKAHUSA

3 SJIEKTPOMATHUTHBIE ABJIEHUA

3.1 | Onexrpuzanus ten. JIBa BUAa SJIEKTPHUECKHUX 3aPSI0B

3.2 | BzaumogeiicTBue 3apsKeHHbIX Tell. 3akoH KynoHa

3.3 [ 3akoH coxpaHeHHs IEKTPHUECKOr0 3apsia

3.4 [ Dmexrpuueckoe nore. HanpspkEHHOCTE 37eKTprdecKoro moist. [IprHIHI cynepro3unny 3JIeKTpHIecKrX Mol (Ha KaYeCTBEHHOM YPOBHE)

3.5 | Hocurenu snexkrpuueckux 3apsnoB. [eificTBre 31eKTpUyecKoro Nojsl Ha dieKTpuyeckue 3apsaabl. [IpoBOAHUKY U TUAIIEKTPUKU

[TocTostaABIH amekTpudeckuit TOK. [leiicTBus anmekTpudeckoro Toka. Cuna Toka. Hampspkenne.
3.6
I=q/t ,U=A4/4

DNIEKTPUUECKOE COMIPOTUBIIEHHE. Y IENBbHOE SJIEKTPUIECKOE COMPOTHBIICHHUE:
3.7
R =pl/S

3.8 | 3akon Oma Juig ydacTka siekTpudeckoi nemu: [ = U/R

HOCHCZ[OBaTeHBHOG COCOAMHCHUE ITPOBOJHHUKOB!:
— ! T—TT T . —
J.T —J.TE-. '[r'—'[z'l_'r_r'z-. R_R]. _RE

3.9
Hapajmenbﬁoe COCIUHCHHNE ITPOBOAHUKOB PABHOI'O COITPOTHUBJICHUSA !

R.

2

U=U,:I=1+1.R=




Kon IIpoBepsieMblii 3JiIeMEHT COAepPKAHUSA

CmernianHbIe COCIMHCHHS IPOBOOAHHUKOB

3.10 | PaboTa u MOLTHOCTH dJeKTpuieckoro Toka. A = Ult, P = Ul

3akon J[xoymns — Jlenma:

3.11 1
O=I"-R-t

3.12 | OmwiT OpcTena. MarautHOE 1MoJje MpsSIMOTO MPOBOJIHHUKA C TOKOM. JINHUY MarHUTHOM WHITyKITUH

3.13 MarsuTHoe 1moJie MOCTOSHHOrO MarHuTa. B3anmoaelcTBre MOCTOSIHHBIX MAarHUTOB

3.14 | [eiicTBHE MarHUTHOI'O MOJISI HA IPOBOJHUK C TOKOM

3.15 | Onwiter dapagest. SIBnenne snexTpoMarHuTHON HHAYKIwH. [Ipasuno Jlenma

Ipaxmuueckue pabomvi
WzmepeHne MeKTPHIECKOT0O COPOTHBIICHUS PE3UCTOPA; MOLTHOCTH IEKTPHICCKOTO TOKA; paOOTHI ANEKTPUIECKOTO TOKA.

3.16 | UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, BOHHKAIOIIETO B IMPOBOJHUKE (PE3UCTOPHI, IAMIIOUKa), OT HAMPSDKEHUS] HA KOHIAX IIPOBOJHUKA; 3aBHCUMOCTH
COIIPOTUBIIEHUS OT AJUHBI IPOBOAHUKA, IUIOIAN €r0 IONEPEUYHOr0 CEUEHHs U YAEIBHOIO COIPOTUBIICHHS.

IIpoBepka mpaBuia Asst SIEKTPUUECKOr0 HANPSKEHUsI IIPU MOCIEA0BAaTEIbHOM COEIUHEHUH IPOBOJHUKOB; MpaByUia AJIsl CUJIbl 3JIEKTPUUECKOr0 TOKA MpU
MapanieIbHOM COSIMHEHUN POBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Qusuueckue as1eHus 6 npupode: SICKTPUUECKHE IBJICHUS B aTMOC(epe, 3ITEKTPUICCTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TT0JIe 3eMIIH, Apet( MOITI0COB, POJIh
’ MarHMTHOTO MOJIS 7Sl )KU3HU Ha 3eMJle, OJSIPHOE CUSTHHE
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Texnuueckue ycmpoticmea. SIEKTPOCKOI, aMIIEpPMETP, BOJBTMETP, PEOCTaT, CUETUYMK OIEKTPUIECKOH DHEPIHH, 3IIEKTPOOCBETUTEIBHBIC INPHOOPEHI,

3.18 | HarpeBaTenpHBIE SMEKTPOIPHOOPH! (IIPUMEPHI), ANEKTPUUCCKUE IMPEIOXPAHUTEIH, JEKTPOMArHUT, JJIEKTPOIBUTATeldb MMOCTOSHHOTO TOKA, T€HEPaTop
MIOCTOSTHHOT'O TOKa

3.19 | DnexTpomarHuTHbIe BOJHBL [1IKana 3eKTpOMarHuTHBIX BOJIH

3.20 | JIyueBas momens cBeta. [IpsimonuHeiHOE pacipOCTpaHEHNE CBETa

3.21 | 3akon oTpaxxeHus ceta. [Imockoe 3epkano

3.22 | [IpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa

3.23 | ducnepcus cBeta

3.24 | JIunza. Xon mydedt B mun3e. DokycHoe paccTosHue TUH3bL. OnTryeckas cuina auH3bl D = 1/F

3.25 | I'ma3 kak ontudeckas cucreMa. ONTHIECKUE IPUOOPEI
Ipaxmuueckue pabomoi
Usmepenne onTHdeckoi CHIbI coOMparomieil JTHH3EL, (POKYCHOTO PAcCTOSIHUS COOHMpArOIei JWH3BI (II0 CBOMCTBY paBEHCTBAa pa3MepoB IpenMeTa M

3.26 | nzo0paxkeHus, KOTa MpeAMET PACIIONOKEH B JBOWHOM (hOKyce), TOKa3aTels MPEIOMIICHHUS CTEeKIa.
UccnenoBanue cBOWCTBa M300paKeHHS, ITONYYSCHHOTO C MOMOIIBIO COOHMPAONIECH JIMH3BIL, M3MEHEHHsI (POKYCHOTO PACCTOSIHUS IBYX CIIOJKEHHBIX ITHH3,
3aBHCHMOCTH YTJIa IPEIOMIICHUSI CBETOBOTO JIy4a OT yTJiIa MaJeHUs Ha TPAHUIIC «BO3AYX — CTEKIIO»

3.27 | Qusuueckue asnenus @ npupode: 3armenns Connna u JIyHsl, BeTa Tel, ONTHYECKHUE SBICHUS B aTMocdepe (uBeT Heba, pedpakmus, paxyra, MEPax)

3.28 | Texnuueckue ycmpoticmea. 0O9KH, IEPUCKOTI, (hOTOAMITAPAT, ONITHIESCKHAE CBETOBO/IBI

4 KBAHTOBBIE SIBJIEHUA
4.1 | PagmoaktuBHOCTE. AJb(a-, 6eta-, ramma-m3ydenns. Peakium ansga-u Oeta-pacmaga




Kon IIpoBepsieMblii 3JiIeMEHT COAepPKAHUSA

4.2 | Omprtel Pesepdopraa mo paccesauto anbda-vyactuil. [IraneTapras Moaens atoma

4.3 CocraB atomHOTO sipa. M30TO0mb!

4.4 | [lepuon nmonypacmaja aTOMHBIX AP

4.5 | SlmepHble peakiu. 3aKOHBI COXPAHEHHS 3apSJ0BOTO U MACCOBOTO YUCET

46 Qusuueckue a61eHUs 8 NPUpooe. eCTECTBCHHBIN PaIHOAKTUBHBIN (POH, KOCMHUECKHE JTY9IH, PAIHOAKTHBHOE N3IyUIeHIE IPHPOIHBIX MIHEPAIOB, NeiiCTBIE
’ PaAMOaKTUBHBIX M3yYEHUH HAa OpraHU3M 4YeJIoBeKa

4.7 | Texnuueckue ycmpoticmsea: CIIieKTPOCKOI, HHIUBUIYaIbHBIN T03UMETp, Kamepa BunbcoHa, siepHast SJHepreTuka




