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[Inanupyemblie pe3yJibTaThl 0CBOEHUS] Y4eOHOI0 peaMeTa

JINYHOCTHBIMU pe3yJbTaTaMu o0ydeHus pus3uke B 7-9 Kiacce SBISIOTCS:

1. c(hOpMHUPOBAHHOCTH MO3HABATEIHLHBIX HHTEPECOB, HHTEIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH yUaluxcs;

2. yOeXIEHHOCTh B BOBMOKHOCTH MMO3HAHUS MPUPObI, B HEOOXOAUMOCTH Pa3yMHOI'0 UCTOIb30BaHUsI JOCTHKEHUIM HAYKH U TEXHOJIOTHIA I JaJIbHEeH-
[IeTr0 pa3BUTHUS YEJIOBEUECKOT0 O0IIECTBa, YBaXKEHHE K TBOPLIaM HAYKH U TEXHUKHU, OTHOLIEHUE K (PU3UKE KaK IEMEHTY 00IIeueI0BEYECKON KyIbTYphI;

3. CaMOCTOSITETILHOCTD B IPHOOPETEHUN HOBBIX 3HAHUI U MPAKTHYECKUX YMEHHUH;

4. TOTOBHOCTH K BBIOOPY KH3HEHHOTO MYTH B COOTBETCTBUH C COOCTBEHHBIMH MHTEPECAMHU U BO3MOKHOCTSAMU;

5. MOTHBAaLMs 00pa30BaTEIbHON JESATENIbHOCTH MIKOJbHUKOB Ha OCHOBE JINYHOCTHO OPUEHTHPOBAHHOIO MOJIX0/1a;

6. (bopMHpOBaHUE IECHHOCTHOTO OTHOWIEHHS JPYT K APYTY, YUUTEII0, aBTOPaM OTKPBITUI B U300pEeTEHHIA, pe3yIbTaTaM 00ydeHHs.

MeTtanpeaMeTHBIMH pe3yJabTaTaMH 00yueHus (pusuke B 7-9 Kilacce SBIISIOTCS:

1. OBJIaJICHHE HAaBBIKAMU CaMOCTOSITEILHOTO MPUOOPETEHUSI HOBBIX 3HAHMIA, OpraHU3AIMd Y4eOHOU NesTeNIbHOCTH, TOCTAHOBKH IIeJIeH, TUIaHUPOBaHUS,
CaMOKOHTPOJISI U OLIEHKH PE3YJIbTaTOB CBOEH JEATEIbHOCTH, YMEHUSMHU MIPEABUACTh BO3MOXKHBIE PE3YJIBTATHI CBOMX JE€HCTBUN;

2. MMOHMMAaHHWE Pa3INuui MEXIy UCXOAHBIMHU (haKTaMU U TUTIOTE3aMH JJISl UX OOBSICHEHHS, TEOPETUIECKUMU MOCIISIMUA U peabHBIMU 00BEKTaMH, OBJIa-

JICHHE YHUBEPCATbHBIMUA YU€OHBIMU JEHCTBUAMH Ha TIPUMEpax THIOTE3 ISl OObSICHEHUS U3BECTHBIX (PAKTOB M IKCIIEPUMEHTAILHOM MPOBEPKH BBIJIBUTAEMBIX THITO-
T€3, pa3pabOTKH TEOPETUUECKUX MOJENEH IPOLIECCOB WU SBICHUA;

3. (dbopMHpOBaHNE YMEHUI BOCIIPHHUMATh, TIepepadaThIBaTh U MPEABSIBIATH HHHOPMAIMIO B CIIOBECHOH, 00pa3HOM, CUMBOIMYECKOH (hopMax, aHAIHU3H-
poBaTh M mepepadaThiBaTh MOJTYYEHHYIO WH(POPMALUIO B COOTBETCTBUH C TOCTABICHHBIMH 33Ja4aMH, BBIICNISATH OCHOBHOE COJEpXKAaHWE MPOYMTAHHOTO TEKCTa,
HAXOJUTh B HEM OTBEThI HAa OCTABJICHHbIE BONPOCHI U U3JIAraTh €ro;

4. IpUOOPETEHHE OMbITa CAMOCTOSTEIBHOIO TIOMCKA, aHaIM3a U 0TOOpa MH(POPMAIMU C UCHOIb30BaHUEM PAa3JIMUYHBIX HCTOUHUKOB M HOBBIX MH(OPMAIH-
OHHBIX TEXHOJIOTUH JJIs1 PEILEHUS I03HABATENIbHbIX 3a/1a4;

5. pa3BUTHE MOHOJIOTHUECKON M TUAIOTUYECKOM peyuH, yMEHUs BBIPAXKaTh CBOU MBICIIHM U CIIOCOOHOCTH BBICITYIIMBATh COOECEIHUKA, IOHUMATh €0 TOUKY
3peHus, IPU3HABATH IIPABO APYIOro YEJIOBEKa HA HHOE MHEHNE;

6. OCBOEHHE NMPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYAIMSIX, OBJIAJICHHE 3BPUCTUYECKUMHU METOIaMH PELICHUS po0iieMm;

7. ¢dbopmupoBaHue yMEeHUI paboTaTh B IPyMIE C BHIMOJIHEHHUEM PA3INYHBIX COLMAIBHBIX POJIEH, MPEACTaBIATh U OTCTAMBATh CBOM B3IJISIBI U yOexkae-

HUs, BECTU JUCKYCCHUIO.

[MpenmeTHpIMU pe3ynbraTamu 00y4deHus pusuke B 7-9 Kiacce SIBJISIOTCSH:
BoImycKHUK HayduTCS:

- coOmoaTh MpaBmIia 6€30MaCHOCTH M OXpaHbl TpyIa pu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYIOBaHHEM;

- IOHUMAaTh CMBICJII OCHOBHBIX (1)I/IBI/IIICCKI/IX TCPMHUHOB! (1)H3qucxoe TEJIO, (1)H3qucxoe SIBJICHUC, (1)I/I3I/II'IGCK3$I BCJIMUMHA, CAUHUIBI U3MCPCHUS,

- pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PEIIUTH MTPHU NOMOIIHN (PU3UYECKUX METOJIOB; aHAIM3UPOBATh OT/ICIILHBIE dTAlbI MPOBEACHUS UCCICIOBAHUN 1 HHTEpIpe-
TUPOBATh PE3YJIbTAThl HAOIIOICHHIA U OTIBITOB;



- CTaBUThH OIBITHI 110 UCCIICIOBAHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOKCTB TeN 0€3 MCIOIb30BaHUS MPSMBIX H3MEPEHHH; TIPHU 3TOM (OPMYIUPOBATH MPO-
OneMy/3a1aqy yaeOHOTO IKCIIEPUMEHTA; COOMPATh YCTAaHOBKY M3 TIPEUIOKEHHOTO 000PYI0BAHHUS;, TPOBOAUTH OMBIT M (POPMYITHPOBATH BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeneHnn uccaenoBanus GU3HUECKUX SBICHUI U3MEPHUTENIbHBIE TPUOOPHI UCTIONIB3YIOTCS JIMIIb KaK JaTYUKU U3MEepeHHs (PU3NUECKUX BEINYMH.
3anucy nokaszaHui IPSMBIX U3MEPEHU B 3TOM cilydae He TpeOyeTcs.

- IOHUMATD POJIb IKCIIEPUMEHTA B TIOTY4YE€HUH HAyYHOH HHpOpMaLny;

- IPOBOJIUTH NPSAMBIE U3MEPEHUS PU3NIECKUX BETUUUH: BPEMs, PACCTOSIHUE, Macca Tela, 00beM, CHila, TEMIIepaTypa, arMochepHoe JaBlIeHUE, BIAKHOCTh BO3AyXa,
HaInpspKeHUe, CUJIa TOKA, paJuallMOHHbIN (DOH (C HCIOIb30BaHUEM TO3UMETPA); IIPU ATOM BHIOUPATh ONTUMAJIBHBIN C1IOCO0 U3MEPEHHUs U UCII0Ib30BATh MpOCTeiie
METO/Ibl OLICHKH IOIPELIHOCTEN U3MEPEHUI.

[Tpumeuanue. JIro6as yueOHast mporpamma JODKHA 00eCIeyuBaTh OBIaIEHUE NPSMBIMU H3MEPEHUSAMU BCEX MEPEYUCICHHBIX (PU3NYECKUX BETHMUHUH.

- IPOBOJIUTH UCCIICIOBAaHUE 3aBUCUMOCTEH (PH3MUECKUX BEIIMYHMH C UCIIOIH30BaHUEM MPSAMBIX H3MEPEHHI: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pe-
3yJIBTATHI MOJyYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEITMYMH B BUE TaOIHIl U rpauKOB, JeNaTh BEIBOIBI 110 PE3yIbTaTaM UCCICAOBAHMS,

- IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIMUUH: IIPU BBIIIOJIHEHUN U3MEPEHUH cCOOMpPaTh SKCIEPUMEHTANIbHYIO YCTaHOBKY, CIIeIys IPea0KeHHON HH-
CTPYKLHUH, BEIYUCIIATh 3HAYCHUC BCJIMUYUHBI 1 aHAJIU3UPOBATH IMOJIYUYCHHBIC PE3YJILTATHI C YHETOM 3a[[aHHOﬁ TOYHOCTH H3MepeHHI>i;

- AHAJIM3UPOBATH CUTYAlIUU IPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, Y3HABATh B HUX IMPOSABICHUEC U3YUYCHHBIX (i)I/I?)I/ILICCKI/IX SIBJICHUU WJIN 3aKOHOMepHOCTeI>i U Ipu-
MECHSATH UMCIOIINECA 3HAHUA AJISI UX O6'I)$ICHCHI/I5{;

- IOHUMATh NPUHIIMITBI JICHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS X 0€30ITaCHOTO MCIIOIB30BaHMS B IIOBCETHEBHOM KU3HM,

- MCTOJIB30BAaTh MPH BHITIOJIHEHUH YYEOHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JINTEPATYPy O PU3UUECKUX SBICHUSIX, CIIPABOYHBIE MaTepHalibl, pecypchl IHTepHeT.
BLIHYCKHI/IK MOJIYYUYUT BO3MOXKXHOCTb HAYYUTHCA:

- 0CO3HABAMb YEHHOCHb HAYYHBIX UCCIe008AHUL, POIb PUUKU 8 PACUUPEHUU NPEOCMAaBIeH Ul 00 OKpYJcarouem Mupe u ee 6Kaa0 8 YayuueHue Kauecmea HCUsHu,

= UCnonivzoeamb npuUembl NOCMPOEHU qbu3uqea<ux MO()@]Z@IZ, noucka u d)opmyﬂupoeku ooxazameibCcme 6bla€tuWlb1x cunomes u meopenmu4yecKux 86160008 HA OCHOGE
IMNUPUUYECKU YCNnAHOB/IEHHbIX ¢GKW106,'

- CPABHUBAMb MOYHOCMb USMEPEHUS PUBUYECKUX BETUYUH NO BEUYUHE UX OMHOCUMENbHOU NOZPEUHOCIU NPU NPOBEOEHUU NPAMBIX USMEPEHULL;

- CAMOCMOSAMENbHO NPOBOOUMb KOCBEHHbIE USMEPEHUS U UCCTIe008AHUS PUSUYECKUX 8ETUUUH C UCNOTIL30BAHUEM PASIUYHBIX CNOCOO08 U3MepeHUs PUUYECKUX Gelu-
YUH, 8bIOUPAME CPEOCMBA USMEPEHUsL C YYemOM HeoDX0OUMOL MOYHOCNU U3MePeHUL, 000CHOB8bIBAMb 8blOOP CNOCOOA U3MEPEHUS, A0EK8AMHO20 NOCMABIeHHOU 3a-
oaue, npo8OOUMb OYEHKY OOCHOBEPHOCIU NOTYUEHHBIX PE3VIbmMamos,

- BOCNPUHUMAMb UHDOPMAYUIO PUULECKO20 COOEPAHCAHUSA 8 HAYYHO-NONYIAPHOU TUmepamype u cpeocmseax Macco8ol UHGopmayul, KpUmuiecky OyeHusamy noJy-
YeHHYI0 UHGOpMaYUIo, AHATUSUPYS ee coOepicanue U OaHHble 00 UCMOYHUKe UHopMayuu;

- c030a6amb cOOCMEEHHblIe NUCLMEHHbIE U YCMHblE COOOUeHUS O PUBUYECKUX AGNEHUAX HA OCHOBE HECKOIbKUX UCOYHUKO8 UH(OPpMAYUY, CONPOBOICOAMb GbICTYN-
Jlenue npezenmayuell, yuumvledas 0COOeHHOCMU ayOUmopuy C6epCmHUKOS.



MEXAHUWYECKHUE SIBJIEHUS
BrinycKHHMK HayduTCs:
- pacrmo3HaBaTh MEXaHUYECKHUE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA MJIU YCJIOBHUS IPOTEKAHUS 3TUX SIBIICHUN: paBHOMEPHOE U
HEpaBHOMEPHOE JIBIKEHHE, PABHOMEPHOE U paBHOYCKOPEHHOE MPSMOIUHEWHOE ABIKEHNE, OTHOCUTEIBHOCTh MEXaHMYECKOTO IBUKEHUS, CBOOOIHOE MaJIeHUE Tel,
pPaBHOMEPHOE JBM)KEHUE 10 OKPYKHOCTH, MHEPLIKS, B3aUMOACHCTBHE TeJl, pEaKTUBHOE JIBIKEHHE, Iepejada AaBJICHUS TBEPAbIMU TEJIaMU, )KUIKOCTSAMHU U ra3aMH,
aTMocQepHOe 1aBJIeHUE, TUIABaHUE TEJl, PABHOBECUE TBEP/BIX TEJI, HMMEIOIINX 3aKPEIUIEHHYIO OCh BpallleHus, KoiebaTeabHoe JBIKEHHE, PE30HAHC, BOTHOBOE JBIIKE-
Hue (3BYK);
- OIIMCHIBATh U3yUYEHHBIE CBOMCTBA TEJI U MEXaHUYECKHUE SBIICHUS, HCTIONb3Ys (DU3HMUECKHEe BEIHUMHBIL: My Th, IEpEMEIIeHNEe, CKOPOCTh, YCKOPEHHE, TEPHO] oOparlie-
HUSI, Macca Tela, TNIOTHOCTh BEIEeCTBA, cujla (CHIIa TSKECTH, CHIIa YIIPYTOCTH, CUJla TPEHUs ), JaBJICHNE, UMITYJIbC TeJla, KHHETHYeCKast SHEPTHs, MOTeHIIUAIbHAsI SHEP-
THsI, MeXaHW4YecKasi paborta, Mexanudeckasi MomHocTb, KII/[ mpu coBepiiennn paboThl ¢ UCMOIB30BAaHUEM MPOCTOTO MEXaHU3Ma, CUJla TPEHHSI, aMILTUTYA, IEPHO U
yacToTa KoJieOaHuH, IJTMHA BOJHBI M CKOPOCTh €€ PaclpOCTPaHEHUS; IPH ONMMCAHUN TIPABUIILHO TPAKTOBATH (PU3MUYECKUIN CMBICI NCTIOIB3YEMbIX BEIIMYUH, UX 0003HA-
YeHHS U €AMHULIBI U3MEPEHHS, HAXOUTh (POPMYITBI, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMYMHY C IPYTUMH BETMYMHAMU, BBIYUCIISITH 3HAUCHUE (PU3NIECKON Be-
JINYUHBI,
- aHAJIM3UPOBATh CBOWCTBA TeJl, MEXaHUYECKHE SBJICHUS U MIPOIECCHI, UCTIONB3Ys (PU3HUECKHe 3aKOHBI: 3aKOH COXPAHEHHUs YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHSI,
MIPUHITUT CYNIEPIIO3UIINY CUT (HaXoKIeHue paBHoAecTByomien cunbl), I, I1 u 111 3akonst HeloTOHA, 3aK0H coXpaHeHUs UMITYJbCa, 3aKoH [ 'yka, 3akoH [lackains, 3a-
KOH ApXUMe/Ia; IPH STOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA M €0 MAaTEMaTHYECKOE BBIPAKECHUE;
- pa3nM4aTh OCHOBHBIE MMPU3HAKHM N3YYSHHBIX (U3MUECKUX MOJIEIIeH: MaTepraibHas TOUKa, HHEPIHaIbHas CHCTEMa OTCUETa,
- pemarp 3aJa4uu, UCTIONIB3Ys (PU3NUECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTHH, 32aKOH BCEMUPHOTO TSATOTEHUsI, NpuHIMI cynepno3unuu cui, I, I u I 3akonsr Hero-
TOHA, 3aKOH COXPAaHEHUsI UMITYJIbca, 3aKoH ['yka, 3akoH [lackains, 3akoH ApxumMena) u (OpMyJIbl, CBSI3bIBAIOIINE (PU3UMUECKUE BEINIHHBI (ITyTh, CKOPOCTh, YCKOPEHHUE,
Macca Teja, III0THOCTh BEIIeCTBa, CHIIA, IaBIICHUE, UMITYJIbC TeJla, KHHETUYEeCKasi YHEPTUs, IOTEHIIMAIbHAS DHEPT U, MEXaHW4YecKas paboTa, MexaHn4ecKasi MOIII-
HocTh, KII/] mpocToro mexanusma, cuiia TpEHUS CKOIBXKEHHS, KOAPDUIIMESHT TPEHUS, aMIUINTY/1a, IEPUO]] M YaCcTOTa KoJIeOaHMA, ITTMHA BOJIHBI M CKOPOCTH €€ pac-
MIPOCTPAHEHUs): HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4U 3aIIMCBIBATh KPAaTKOE YCIOBHE, BBIICIATh (PU3NUECKHE BETUUMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€
pelIeHus, IPOBOJIUTh PACUEThl U OIICHUBATh PEALHOCTh MOJYYEHHOTO 3HAaYeHHs (PU3NUECKON BEITMYUHBI.
BrinmyckHHMK TOTYyYUT BO3MOXHOCTDh HAYYUTHCS:
- UCNOIL308AMb 3HAHUS O MEXAHUYECKUX SGNEHUAX 8 NOBCEOHEBHOU JCU3HU OJisl 0becneueHus: 6e30nacHocmu npu oopawjeruy ¢ npudOpPamMu U MexHUYecKUMu yCmpoi-
cmeamu, Ol COXpAHEHUsl 300P08bsL U COONOOEHUSL HOPM IKOOSULECKO20 NOBEOCHUsl 8 OKpYdcaloujeli cpede; npusooums npumepsbl RPAKmuyecko2o UCnoNb308aHUS.
@uzuueckux 3HaHUL 0 MEXAHUYECKUX AGNEHUAX U PUUUECKUX 3AKOHAX, NPUMEDPbL UCNOTIb308AHUS 60300HOBNAEMBIX UCMOYHUKOE IHEP2UU, IKOJIO2UUECKUX NOCIe0-
CMBULL UCCIEO08AHUSL KOCMUUECKO20 NPOCMPAHCME;
- paznu4ams epaHulybl NPUMEHUMOCIU QUSUYECKUX 3AKOHO08, NOHUMAMb 8Ce00wull Xapakxmep (yHOAMenmanibHblX 3aKOH08 (3AKOH COXPAHEHUs MeXaHU4ecKou dHep-
2UUl, 3aKOH COXPAHEHUS UMNYIbCA, 3AKOH 6CEMUPHO20 MA2OMEHUS) U 02PAHUYEHHOCHb UCNONb3068ANHUs YACMHbIX 3aKOHO06 (3aKkoH I yka, Apxumeoa u 0p.);



- HaxXoO0umb adekeamHyio I’lpeaﬂOOfceHHOﬁ 3adaye d)u3uqec1<jy10 Manﬂb, paspeuiamos l’lp06ﬂ€My KAK HA OCHO6€ UMENUWUXCA 3HAHULL NO MeXAHUKe C UCNOIb308AHUEeM
mamemamudecKkoeo annapama, mak u npu nomowu Memooos OUEHKU.

TEIIJIOBBIE SAABJIEHUSA
BblnycKHHMK HayduTCs:
- pacro3HaBaTh TEIUIOBBIC SABJICHUS U OOBACHATH Ha 0a3e UMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA HJIM YCIOBUS MPOTEKAHUS ITUX sIBICHUN: 1] dy3usi, U3SMEHEHHE
o0beMa TeJl P HarpeBaHuM (OXJIAXKIEHHH), OOJIbIAs CKUMAEMOCTh Ta30B, MaJlasi CKUMAEMOCTh JKUAKOCTEH U TBEPABIX TeJ; TEINIOBOE paBHOBECHUE, UCTIAPECHUE,
KOHJIeHCalus, IIaBJIeHUEe, KPUCTAJUIM3ALMs, KUIIEHUE, BIIAXKHOCTh BO3/1yXa, pa3JInyHble CIOCOOBI TeIuionepeaadt (TemIonpoBOJHOCTh, KOHBEKLUS, U3IyUE€HUE), arpe-
raTHbIE COCTOSIHUS BEIIECTBA, MOIJIOIEHUE SHEPTUU PU UCTIAPEHUH KHUIKOCTHU U BbIICJICHUE €€ IPU KOHIEHCALH [1apa, 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
JaBJICHUS;
- OIIMCHIBATh U3yUYEHHBIC CBOMCTBA TEJ U TETUIOBBIC SBJICHHS, NCIIONB3YS (PU3NUECKUE BETMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIA SHEPT s, TEMIIEpaTypa, yAelbHas
TEIUIOEMKOCTb BEIIECTBA, y/IeJIbHAS TEIUIOTA TUIABJICHUS, yIeIbHas TeII0Ta MapooO0pa3oBaHus, yAeIbHAs TEIJIOTa CTOPAHUS TOIUIMBA, KO UIIHMEHT MOJIE3HOTO Jei-
CTBHS TEIUIOBOTO JIBUTATEIIS; TIPU ONHCAHUH MTPABUIHHO TPAKTOBATH (PH3MUYECKHI CMBICI UCITIOJIb3YEMbIX BEJIMYHH, UX 0003HAUCHUSI U €IMHHIIBI U3MEPEHUs, HAXOAUTh
(bopMyIIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTHMHU BETUYMHAMH, BBIYUCIISATH 3HAUeHUE (PU3MYECKON BETMUNHBI;
- AaHAJIU3UPOBATH CBOKCTBA TEJ, TEIJIOBBIE SIBJICHUS U MPOLECCHI, UCIIOJIb3Ys] OCHOBHBIE TIOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUH BEIIECTBA U 3aKOH
COXpaHEHUs SHEPTUH;
- pa3iryaTh OCHOBHBIE TIPU3HAKH N3YYCHHBIX (PU3NYECKUX MOJIEIICH CTPOSHHSI Ta30B, JKUAKOCTEH M TBEPABIX TEIT;
- IPUBOJIUTH MTPUMEPHI MPAKTHYECKOTO HCIIOIB30BAHUS (PH3HMUECKUX 3HAHUN O TETIIIOBBIX SIBIICHHSX;
- pemIaTh 3aa4u, UCTIOJIB3YsI 3aKOH COXPAaHEHHS SHEPTUHU B TETUIOBBIX MpoIieccax U (GOpMyIIbl, CBA3BIBAIONIHE (PHU3NUECKHE BETUYNHBI (KOJTHMYECTBO TETUIOTHI, TEMIIE-
paTypa, yieiabHas TeIJIOEMKOCTh BEIIEeCTBa, YAeIbHas TeIUIOTA TUIABJICHUS, YSIbHAS TEIUIOTa MapooOpa3oBaHmsl, yieIbHas TEIJI0Ta CrOpaHus TOIUINBA, Kodhduim-
€HT TOJIE3HOTO JICWCTBHUS TETJIOBOTO ABUTATEINS): HA OCHOBE aHAJIM3a YCIOBHS 3a1a4M 3aNMCHIBATh KPATKOE YCIOBHE, BHIIEIATh (PU3HUECKHE BETHUMHBI, 3aKOHBI U
(bopMyJibl, HEOOXOIUMBIE JJISl €€ PelIeHHUs], TPOBOJIUTh PACUEThl M OLIEHUBATh PEATLHOCTh MOJYYEHHOI'O 3HAaYCHHsI (PU3MUECKON BEIUYUHBI.
BrINMyCKHHMK OJIyYUT BO3MOKHOCTh HAyUYUTHCA:
- UCNONIL308AMb 3HAHUS O MENIO8bIX ABIEHUAX 8 NOBCEOHEBHOU JHCU3HU 015l 0becnedenus 6e30nacHocmu npu oopawjenuy ¢ npudoOpamu U MexHUYeCcKUMU yYCmpou-
CMBAMU, 0151 COXPAHEHUSI 300P08bS U COONOOEHUS HOPM IKOLOSULECKO20 NOBEOeHUs 8 OKpYJcaloujeli cpeoe;, NpUeoOUms NPUMepbl IKOJI02UYECKUX NOCIe0CmBULL pa-
bOombl 0gueamenell BHYMpPeHHe20 C20PAHUsL, MENI08bIX U UOPOILEKMPOCMAHYULL,
- paznu4ams epaHuybl NPUMEHUMOCMU QUIUYECKUX 3aKOHO8, NOHUMAMb 8Ce00uull xapakxmep yHOAMeHmanbHblX GU3ULeCKUx 3aKOHO8 (3aKOH COXPAHEHUsl IHeP2UU 8
MeNnJIo8blX NPOYeccax) u 02PaHU4eHHOCMb UCNONb308AHUS YACHBIX 3AKOHO8,
- HAX00UMb A0EKEAMHYI0 NPEOJIOHCEHHOU 3a0ayie PUULecKyIo MOOelb, paspeulams npooaeMy KaK Ha OCHOBE UMEIOWUXCS 3HAHUL O MENN08bIX S8NEHUAX C UCNONb30-
8aHUeM MaAMeMamu4ecko20 annapama, max u npu NOMOuU Memooo8 OYeHKU.



QJIEKTPUUYECKUE U MATHUTHBIE SAABJIEHUSA
BplnycKHMK HayduTCs:
- pacrmo3HaBaTh ANEKTPOMATHUTHBIE SIBJICHUS U OOBSICHITH HA OCHOBE UMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA HJIM YCJIOBUS MIPOTEKAHUS TUX SIBICHUMN: 3JIEKTPU3a-
IUs1 TeJI, B3aUMOJICHCTBUE 3aps/10B, IEKTPHUECKHUI TOK U ero JeHCTBUS (TEIIOBOE, XMMUYECKOE, MAarHUTHOE), B3aMO/ICHCTBHE MarHUTOB, 3JICKTPOMAarHUTHAsI NH-
IOYKIHS, JeMCTBHE MarHUTHOTO I10JIS HA IIPOBOJIHUK C TOKOM M Ha JBMKYILYIOCS 3apsSKEHHYIO YaCTHULLY, A€UCTBHE JIEKTPUUECKOT0 MOl Ha 3apsSHKEHHYIO YacTHILY,
AJIEKTPOMATrHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE PacpOCTpaHEHHUE CBETA, OTPAKEHHUE U MPEJIOMIIEHHE CBETa, TUCIIEPCHUs CBETA.
- COCTaBJIATH CXEMBI JICKTPUUECKUX LETeH C MOCIeI0BaTEeIbHBIM U MapajUIeIbHBIM COCTUHEHNEM JIEMEHTOB, pa3indas yCJIOBHbIE 0003HAYECHHUS JIEMEHTOB AJIEKTPH-
YeCKHUX Leneil (MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIIEPMETP, BOJIBTMET)).
- ACTIOJIb30BaTh ONTUYECKHUE CXEMBI JIJISl IIOCTPOSHHSI N300paKEHHUI B TUIOCKOM 3epKaJie M COOUpAroIIei JINH3E.
- OMHCHIBATH U3yYCHHBIE CBOWCTBA TEJ U 3JIEKTPOMArHUTHBIC SIBJICHUS, HCTIONB3Ys (PU3NUECKHE BEIMUUHBL: DIICKTPUIECKUN 3apsi], CHJIa TOKA, SJIEKTPUIECKOe Hamps-
KEHHUE, FNEKTPHUECKOE CONPOTUBIICHUE, YIEIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta 3JIEKTPUIECKOTO MO, MOITHOCTh TOKA, (POKYCHOE pacCTOSTHHE M ONTHYECKast
CHJIa JIMH3BI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA; MPU OMHMCAHUH BEPHO TPAKTOBATH (DU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEIMYHH, HX
0003HAYEHUS U €IMHUIIBI U3MEPEHUS; HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETMYHHY C JPYTUMHU BETHUYNHAMMU.
- aHAJIM3UPOBATH CBOMCTBA Tell, YJIEKTPOMArHUTHBIE SIBIICHUS M POLIECCHI, UCTIONB3Ys (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHUS dJIEKTPHUUECKOTOo 3apsia, 3akoH Oma
JUTS y9acTKa emu, 3akoH J[xoyis-JIenna, 3aKoH MpSIMOJIMHEHHOTO pacpOCTPpaHEHUs CBETA, 3aKOH OTPaXCHHSI CBETAa, 3aKOH MPEJIOMIICHHS CBETA; MPU 3TOM pa3Jiv-
9aTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA M €r0 MATEMATUYECKOE BBIPAKEHHE.
- IPUBOJIUTH MTPUMEPHI MPAKTHYECKOTO HCIIOIB30BAHUS (PH3MUECKUX 3HAHUN O DJICKTPOMArHUTHBIX SIBICHUSIX
- pemarb 3a7a4uu, UCTIONb3Ys (PU3NUECKUE 3aKOHBI (3aKkoH OMa Ui yyacTka 1end, 3akoH Jxoyns-JIeHna, 3akoH NpsIMOJIMHEHHOTO paclpoCTpaHeHHs CBETa, 3aKOH OT-
pakKeHHUs CBETA, 3aKOH MPEJIOMIICHHUS CBETa) B (POPMYIIbI, CBSA3bIBAIONINE (PU3NIECKUE BEIIMYMHBI (CHUJIa TOKA, DJIEKTPUIECKOE HAMPSIKEHHE, DIEKTPUIECKOE COMMPOTHB-
JICHHE, yJIEIbHOE COMTPOTUBIICHHUE BEIIECTBA, pad0Ta JIEKTPUIECKOTO OIS, MOIIIHOCTh TOKA, (POKYCHOE pacCTOSIHUE U ONTHYECKAast CHIIa JIMH3BI, CKOPOCTh AJIEKTPO-
MarHMTHBIX BOJIH, IJTMHA BOJIHBI M YaCTOTa CBETa, (POPMYJIIbI pacueTa dJIEKTPHIECKOTO COMPOTHBIICHHUS TIPU TIOCIIET0BATEIBHOM H MAapaJUIeTbHOM COeTMHEHHUH MTPO-
BOJIHMKOB): HAa OCHOBE aHAJIM3a YCJIOBUS 3aJ]a4 3alMChIBATh KPATKOE YCIOBHUE, BBIACIATH (PU3NUYECKUE BEIMYHHBI, 3aKOHBI M (POPMYITBI, HEOOX OMMBIE JIJIS €€ pellie-
HUSI, IPOBOJIUTH PACUYETHI M OLIEHUBAThH PEaTbHOCTh IMOTYYCHHOTO 3HAYCHUS (PU3MUECKOI BETMIHHEI.
BBITTyCKHHK MTOTYyYHT BO3MOKHOCTHh HAYYUTHCS:
- UCNOIL308AMb 3HAHUA 00 INEKMPOMACHUMHBIX ABTIEHUAX 8 HOBCEOHEBHOU HCUZHU 0151 0becneyenus Oe30nacHoCmu npu 0opaweHuU ¢ npubopamu U MexHU4ecKUMU
yempoucmeamu, 05l COXpAHeHUust 300p08bsi U COONI0OEHUS HOPM IKOJIO2UYECKO20 NOBEOeHUsl 8 OKpYJcalowell cpede; NPUBOOUms NpUMepbl GIUAHUS dIEKMPOMASHUM -
HbIX U3NYYEHUIl HA JICUBbLE OPAHUBMDbL,
- pazauyams SpaHuybl NPUMEHUMOCMU PUBUYECKUX 3AKOHO8, NOHUMAMb 8Ce00WULl Xapakmep (hyHOaMeHMANbHbIX 3aKOHO8 (3aKOH COXPAHEHUs. INeKMPUUECKO20 3a-
pA0a) U 02PAHUYEHHOCHb UCNONb3068AHUS YACMHBIX 3aKOHO08 (3akoH Oma ons yuacmxka yenu, 3akou [coyna-Jlenya u op.);
- UCNONIL308AMb NPUEMbL NOCPOEHUSL PUIUYECKUX MOOeNel, NOUCKA U YOPMYTUPOBKU OOKA3AMENbCME BbIOGUHYMbBIX UNOME3 U Meopemuieckux bl860008 Ha OCHO8E
IMAUPUYECKU YCMAHOBIEHHBIX (haAKMO8;



- HAX00UMb A0EKBAMHYI0 NPEOJIOHCEHHOU 3a0ayie u3ULecKyio MOOelb, paspeulams npooiemy KaKk Ha OCHO8e UMEIOWUXCS 3SHAHULL 00 I1eKMPOMACHUMHBIX ABLEHUSX C
UCNONIL308AHUEM MAMEMAMUYECKO20 ANNapama, max u npu NOMowu Memooo8 OYeHKU.

KBAHTOBBIE SIBJTEHUS
BblnycKHHMK HayduTCs:
- pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATH Ha OCHOBE UMEIOIIUXCS 3HAHUN OCHOBHbBIE CBOWMCTBA WJIM YCIOBUS MPOTEKAHUS 3THUX SIBIICHUH: €CTECTBEHHAs U UC-

KYCCTBEHHAsI paJIMOAKTUBHOCTh M BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUCHHS aTOMA;

- OTHCHIBATH U3yYCHHBIE KBAHTOBBIE SIBJICHUS, UCIIOIB3Ys (PU3NUECKUE BETUUYMHBI: MAaCCOBOE YMCIIO, 3aPsIOBOE YUCIIO, TIEPHOJ ITOTypacnaza, JHeprus (OTOHOB; MPH
OIMCAHNU TPABUIILHO TPAKTOBATh (PU3UUECKUIT CMBICI UCIIOIb3YEMBIX BEJTMUUH, UX 0003HAYCHUS M €AMHUIIBI H3MEPEHHS; HAaXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE aH-
HYI0 (PU3NYECKYIO BETUUMHY C JPYTUMH BEJTMUYUHAMU, BBIYUCIIATH 3HaUeHHE (PU3NIECKOI BETMUUHEI;

- aHAJIM3MPOBATHh KBAHTOBBIC SIBJICHHS, UCTIONIB3YS (PU3UUECKUE 3aKOHBI U TIOCTYJIATHI: 3aKOH COXPAHEHUS SHEPTHH, 3aKOH COXPaHEHHS JIEKTPHUYECKOT0 3aps/a, 3aKOH
COXpaHEHHUsI MacCOBOTO YMCIIA, 3aKOHOMEPHOCTH U3JTY4EHHsI U TIOTJIONICHHS CBETa aTOMOM, TIPH STOM Pa3iiNyuaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MaTeMaTH-
YEeCKOE BBIPAKCHHUE;

- pa3nu4aTh OCHOBHBIE MPU3HAKY IUTAHETAPHON MOJEIH aTOMa, HyKJIOHHOW MO aTOMHOTO $/1pa;

- IPUBOJIUTH IPUMEPHI MIPOSBIICHUS B TIPUPOJIE M MPAKTUIECKOTO UCIIOIH30BAHUS PAJIMOAKTUBHOCTH, SJEPHBIX U TEPMOSACPHBIX PEAKLINH, CIEKTPAIHHOTO aHAIN3A.
BBIMYCKHHK MOIYYUT BO3MOKHOCTh HAYYHUThCS:

- UCNOIL308AMb NOTYYEHHBLE 3HAHUS 8 NOBCEOHEBHOU JHCUSHU NPU 0OPAeHUU C NPUOOPAMU U TNEXHUYECKUMU YCMPOUCMEAMU (CHeMYUK UOHUSUPYIOWUX YacTuY, 00-
3uMemp), 0I5l COXpAHeHUst 300P08bsi U COOIIOOEHUSL HOPM IKON02UUECK020 NOBEOEHUS 8 OKpYcalouell cpeoe;

- COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0ep C 0eheKmom Maccol,

- IPUBOOUMb NPUMEPDL GNUAHUA PAOUOAKMUBHBIX USTYYEHUL HA JHCUBbLE OP2AHUIMbL; NOHUMAMb NPUHYUN OeliCEUs 003UMEMPa U pa3iuiams YCiosus e20 UCHOIb30-
8anUs;

- NOHUMAMb IKON02UYecKUe npod.IemMbl, O3SHUKAIOWUE NPU UCNONb308AHUY AMOMHBIX INEKMPOCMAHYUL, U NYMU peuleHUs JIMux npooiem, nepcnekmusbl UCNONb306d-
HUSL YNPABIIAEeMO20 MEPMOA0EPHO20 CUHMESA.

QJIEMEHTBI ACTPOHOMUHA
BrImyckHUK Hay4dHUTCS:
- yKa3blBaTh Ha3BaHMs Iu1aHET COJIHEYHOM CUCTEMBI; Pa3IMyaTh OCHOBHBIE IPU3HAKKM CYTOYHOI'O BpalleHUs 3B€3JHOr0 Heba, ABrkeHus JIynsl, ConHIa U IUIaHET OT-
HOCHUTEJIBHO 3BE3I;
- IOHUMATh Pa3INUUs MEXTY FeJIMOLEHTPUUECKON 1 FEOLEHTPUYECKOM CHCTEMAMH MHUPa;
BBIITyCKHHMK MOTYYUT BO3MOKHOCTh HAYUUTHCS:



- YKa3vuleams obujue cOUCMEa U OMIUYUs NAAHEM 3eMHOU 2pYnnbl U NiaHem-2ueanmos; manvix mei Conneynou cucmemsl u OOIULUX NAAHEM, NOb308AMbCS KAPMOLL
38€30H020 Heba npu HAOIOEHUSX 36e30H020 Heba,

- PA3IUYAams OCHOBHbIE XAPAKMEPUCMUKU 38e30 (pazmep, yeem, memMnepamypa) COOMHOCUMb Yeem 36e30bl C ee memMnepamypoli;

- pasnuyams eunomesvi 0 npoucxodxcoenuy ConHeuHou cucmemol.

Conep:xkanue yueOHOro nmpeamera / Kjacca

Pu3uka 1 GpU3MYEeCKHe METOABI H3YYeHUs IPUPOIbI
dusuka — Hayka o npupoze. Ousnueckue Tena u siiaeHus. Habmoaenue u onucanue pusnueckux spieHuil. @usnueckuit skcnepumMent. MojienupoBaHue siBie-
HUI 1 00beKTOB NPpHpobl. PU3NYECKUE BETUYMHBI U UX U3MepeHHe. TOYHOCTh U MOTPELIHOCTh U3MepeHuil. MexyHapoJHas CUCTEMA €JUHHULL.
dusnyeckue 3aKOHbI M 3aKOHOMepHOCTH. Pu3nka u TexHuka. Hayunelit Meton nosHanus. Poib pu3uku B GOpMUPOBAHUM €CTECTBEHHOHAYYHONW I'PAMOTHOCTH.
TenJioBble ABJICHUA
Cmpoenue gewjecmea

Crpoenue BeniecTBa. MoJieKyJibl U aTOMbI TeIioBoe JBM)KCHHUE aTOMOB U MOJIeKyJI. bpoyHoBckoe aBmwkenue. Jnddysus B razax, sKUIKOCTIX U TBEPIBIX Teiax. B3a-
MMOJICHCTBYE YaCTHUIl BEIIECTBA: MPUTSHKEHUE W OoTTalkuBaHue. CMaunBaHWe M KalWJUISPHOCTh. ArperaTHble cocTossHMs BemlecTBa. OcHoBHBIC monoxeHuss MKT.
Pa3nuuue B cTpOE€HUM TBEPABIX TEIN, KHUIKOCTEHN U ra30B.
Mexannuyeckue siBJCHHUS
eusicenue u e3aumooeiicmeue meJi

Mexannueckoe nsuxkenue. Tpaekropus u nmyts. Ckopocts. PaBHOMEpHOE M HepaBHOMepHOe nBrxkeHue. MHepuus. B3zaumoneiicteue ten. Macca tena. [InotHocTs
BemectBa. Cuma. Equannel cunbl. J{uanamomerp.Cuna TsokecT. 3akoH BceMupHoro tsrotenus. [Jedopmarun ten. Cuna ynpyroctu. 3akos ['yka. Bec Tena. Heseco-
MocTh. CBsI3b MEXAY CHIION TsiKEeCTH U Maccoi Tena. dunamomerp. Cnoxxenue cui. PaBHonelcTByromas cuia. Cuna tpenus. Tpenue ckonbxeHusi. TpeHue mokos.
Tpenue B ipupoe U TEXHUKE.

Jlaenenue meépovix men, sncudKocmeil u 2a3zoe

Jasnenne u cuna ganenus. [lanenne TBepapix ten. Exuaniel namepenus nasierns. CriocoObl M3MEHEHHS JdaBieHUs. J[aBieHne )KUIKOCTe U ra3oB 3aKOH
[Nackans. [lpumenenue cxxatoro Bo3ayxa. JlaBieHue ®HUIKOCTH Ha JHO U CTeHKH cocyna. CooOmiaromuecs cocyabl. Bec Bo3nyxa. Atmocdepa 3eminu
.At™mocdepnoe nasinenue. U3mepenue armocdeproro aasnenus. Oneit Toppuuern. bapomeTtpsl 1 MmanomeTpsl. bapomeTp-anepoua. AtmochepHoe aBiaeHe
Ha pa3JInYHbIX BBICOTAX. [ MapaBiInueckue MexaHu3Mbl (mpecc, Hacoc). JlaBneHue JKuAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. ApXuMmeaoBa cuiia. 3akoH Ap-
xumena. YciaoBud riaBanus ten. [InaBanue ten u cynos BoznyxomnaBanue. Dkonoruyeckue npoodaemMbl BOAHOTO M BO3YLITHOTO TPaHCIOPTA.



Paboma u mowgnocmep

Mexanndeckas pabota. MomtHocTh. [IpocThie MeXaHU3MBI. Y CIIOBHSI paBHOBECHS TBEPAOTO Teja, MMEIOIIET0 3aKPEIUICHHYI0 OCh JBWKEeHHA. [IpaBuio MoMeH-
TOB. MoMeHT cuiibl. [Jenmp masxcecmu mena. Peruar. PaBHoBecue cui Ha pbiyare. Poryaru B Texnuke, ObITy U npupoje. [loaBukHbIe 1 HENOABUKHBIE OJIOKH.
PaBeHcTBO paboOT HpU UCHOIB30BAHUM MPOCTHIX MEXaHU3MOB («30J10TOE MPaBWIO MEXaHUKW»). KooQPHUIMEHT Moae3HOro NEeHCTBUS MEeXaHW3Ma. DHEPIHUs.
[TorennmanpHas U KuHETHUECKas SHEPrus. [IpeBpainenne o4HOTo BH1a MEXaHUYECKOM SHEPTUH B IPYroil. 3aKOH COXPAHEHHSI MOJTHOM MEXaHUYECKON SHEPTHH.

IIpoBenenue NpsiMbIX H3MepeHUH (PU3HIECKUX BeJINYUH
1. M3mepeHue pasmepoB Tell.
2. M3mepeHue pa3MepoB MajlbIX TeIl.
3. N3mepeHue macchl Tena.
4. V3zmepenue odbeMa Tena.
5. Usmepenue cuibl.
Pacuer 1o nosiy4eHHbIM pe3y/ibTaTaM NPSIMBIX H3MEPEHHI 3aBUCHMOI0 OT HUX NapaMeTpa (KOCBeHHbIe H3MepPeHHs])
1. M3mepeHue IIOTHOCTH BELIECTBA TBEPAOTO TENIA.
2. Onpenenenne K03hUIMEHTa TPEHUS CKOTIBKEHHSL.
3. OmnpeneneHue )KeCTKOCTH MPY>KUHBI.
4. OrmpeneneHne BBITAIKUBAIOLIEH CUIIBL, IEHCTBYIOIIEH HA IOTPYKEHHOE B JKUAKOCTb TEJIO.
5.HccnenoBanne 3aBUCMMOCTH BBITAJIKUBAIOILEH CHIIBI OT 00beMa NMOrpyKEeHHOH YacTH OT INIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH U
Macchl Tena.
Ha6onenue siB1eHUIi U NOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) 110 00HAPYKeHHUIO (paKTOPOB, BIANSIOIMX HA NPOTeKAHUE JAHHBIX sIBJIEHMI
1. HccnenoBanue 3aBUCMMOCTH Beca TeJla B KHUIKOCTH OT 00beMa MOrpy>KEeHHOM JacTu.
2. HccnenoBaHue 3aBUCUMOCTH OJTHOM (PU3MUECKOI BETMYMHBI OT APYTOil ¢ MpecTaBIeHUEM Pe3yJIbTaTOB B BUAE Ipaduka UM TaOIHLIBL.
3. HccnenoBaHue 3aBUCUMOCTH Macchl OT 00beMa.
4. HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHUS OT CHUJIbI IaBIICHHUS.
5.HaOnroneHne 3aBUCMMOCTH 1aBJI€HUS raza OT 00beMa U TeMIepaTyphl.
3HAKOMCTBO € TEXHUYECKHUMH YCTPOICTBAMH M HX KOHCTPYHPOBaHHe
1. KoHcTpynpoBaHHe HAKIOHHOI IUIOCKOCTH ¢ 3aAaHHbIM 3HaueHneM KIT/I.
2. KoHcTpynpoBaHue apeoMeTpa U UCIBITAHUE €ro PabOTHI.
3. KoHcTpynpoBaHHe MOJENH JOAKH C 3aJaHHON IPy30HOABEMHOCTBIO.



Conep:xanue yueOHOro npeamera 8 kjiacca
Coneprxanue o0y4eHHs IPEICTABICHO B IporpamMme pasjesaMu «TemsoBble SBICHUS», « DIEKTPOMarHUTHbIC SBICHUS
Tennosble ABICHUA

TennoBoe paBHoBecue. Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO Xa0OTUYECKOI0 JBM)KEHUS YacThll. BHyTpeHHsst sneprus. PaGora u temsone-
penaya Kak crocoObl U3MEHEHUs! BHYTpeHHeH sHepruu tena. TemnonpoBoaHocTs. Konsekuus. M3nydenue. [lpumepsl Temionepenadn B NpUpoJe U TEXHUKE.
KonngecTBo TemnoTel. Y aenbHas TEMIOEMKOCTb. Y IeTbHAs TEIJI0Ta CTOPAaHUs TOIUIMBA. 3AKOH COXPAHEHUS U IIPEBPAILEHHS YHEPTUU B MEXAaHUYECKUX U Tell-
J0BBIX Nporeccax. IaBnenue u oTBepAeBaHNe KPUCTAUNIMYECKUX TeJl. Y IeJIbHAs TEIIoTa IiasieHus. Mcnapenne n konaeHcanus. [lornonienre snepruu npu
HCIApeHUH KUJIKOCTH U BbIJICJIEHUE €€ MTPU KoHJeHcaluy napa. Kunenue. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT AaBJICHUs. Y IeJIbHAs TeIIoTa napooodpas3o-
BaHUS U KOHJeHcauuu. BiaxkHocTs Bo3myxa. PaboTa rasa nmpu pacmmpenuu. [IpeoOpa3zoBaHus SHEpPruy B TEIUIOBBIX MallMHax (mapoBasi TypOWHa, ABUTaTeh

BHYTPEHHEI 0 CrOpaHus, peakTUBHBIN aABurarens). KI1J] TennoBoil MammHel. Jkono2uueckue npodiemvl UCNOIb308AHUS MENTIOBbIX MAULUH.

BHGKTPOMaFHI/ITHLIe ABJCHUSA

OnexTpuzanys puU3NUecKux Tea. B3aumoeiicTBue 3apspkeHHBIX Tell. J[Ba pojia 3JeKTpUYEeCKUX 3apsiioB. J[eInMOoCTh 3IeKTpHUUecKoro 3apsaaa. JJIeMeH-
TapHBIA ANEKTPUUYECKUH 3apsia. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTo 3apsia. [IpoBOJHUKH, MONYNPOBOJHUKH M H30JIATOPHI 3JIEKTPUYECTBA. DJIEKTPOCKOIL.
DneKTpuuecKoe 1oye Kak ocoOblil BUJ MaTepuu. Hanpsascennocms snekmpuyecko2o nois. JIedcTBrue 3JIeKTpUUYecKoro Mmojisi Ha dJeKTpudyeckue 3apsiibl. Kow-
OeHcamop. DHepaust INeKMPUYecKo2o nois KOHOeHCamopa.

OneKTpU4ecKUi TOK. VICTOUHMKH 2JIEKTPUUECKOT0 TOKA. DJIEKTPUYECKas LIENb U €€ COCTaBHbIE YacTH. HanpaBneHue u 1elHCTBUS IEKTPUUECKOTO TOKA.
Hocurenu snekrpuueckux 3apsaaoB B Metauiax. Cuia Toka. DIeKTprUuecKkoe HampsbKeHUe. DJIEKTPUYECKOe CONPOTUBIIEHHE MPOBOJHUKOB. EAMHMIIBI compo-
TUBJICHUS.

3aBUCUMOCTb CHJIBI TOKA OT HampsbkeHus. 3akoH Oma Juis ydacTKa LenH. Y IelIbHoe conpoTuBieHue. Peocratel. [locnenoBaTenbHoe coelMHEHNE TIPO-

BOJHHUKOB. HapaJ'IJ'IeJ'ILHOC COCAUHCHUC ITPOBOJHUKOB.
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Pabora anekTpuyeckoro mojis Mo MepeMereHrI0 MEKTPUYECKUX 3apsiioB. MOITHOCT 3JIEKTpUYecKoro Toka. HarpeBanue mpoBOJHUKOB 3JIEKTpUYE-
CKUM TOKOM. 3akoH JIxkoyuns - JIeHma. DnekTpiudeckue HarpeBaTeIbHbIE U OCBETUTENIbHBIC TPHUOOPEI. KopoTKkoe 3aMbIKaHue.

MarnutHoe none. MHayKius MarHuTHOTO 1ojsi. MarautHoe nosie Toka. OnbIT OpcTeaa. MarHuTHOE 1MoJie MOCTOSIHHBIX MarHUTOB. MarHutHoe moJje
3emin. DNeKTpOMarHuT. MarHuTHOE MoJie KaTyIIKU ¢ TOKOM. [I[puMeHeHune 371eKTpPOMarHuToB. DJIEeKTPOABUTaATENb.
Nctounuku cBeTa. 3aKOH MPSIMOJIMHEMHOTO pacpOCTpaHEHUE CBETa. 3aKOH OTpaxkeHus cBeta. [lnockoe 3epkasno. 3akoH npenomieHus ceera. JInuznl. Dokyc-

HOC paCCTOAHUC U OIITUYCCKAA CUJIa JIMH3EI. I/I306pa)KeHI/IC npeaMcETa B 3CpKaAJIC U JIMH3C. Onmuueckue npu60pbz. I'ma3 xak onTuyeckas cucTeMa.

IIpoBenenue npssMbIX N3MepeHuii pu3nUecKuX BeJIMYNH
6. U3mepenue Temmeparypsl.

7. V3mMepeHue naBiieHus BO3ayXa B OaIOHE MO TOPIITHEM.
8. M3MepeHue CHIIBI TOKA U €r0 PEryIHpOBaHHUE.

9. M3mepeHue HanpsHKEHUSI.

10. W3mepenue yriaoB nageHus U IpeoMICHUS.

11. N3mepenue GpoKyCHOT0O pacCTOSIHUS JIMH3bI.

PacuyeT 1o moJjiy4eHHbIM pe3yJibTaTaM NPSIMBIX H3MepPeHMii 3aBMCMMOI0 OT HMX NapaMeTpa (KOCBeHHbIe H3MepPeHHUs1)
5. Ormpenenenue OTHOCUTENBHOM BIaXKHOCTH.

6. OmpeneneHne KOTMYECTBA TETUIOTHI.

7. OmnpeneneHue yaeabHON TEIUIOEMKOCTH.

8. M3mepenne pabOThHI M MOIIIHOCTH JIEKTPUIECKOTO TOKA.
9. M3mepeHnue COpOTUBICHUS.

10. OnpeneneHue ONTUIECKON CHUIIBI TUH3BI.
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Haobuaronenne siBjieHUIl 1 MOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) MO 00HAPYKeHUI0 (PAKTOPOB, BIMSIOIIMX HA NMPOTEKAHUE JTAHHBIX
SIBJICHU
HabmroieHre 3aBUCHMMOCTH JJAaBJICHHS Ta3a OT 00beMa U TeMITepaTyphl.
. Habnronenue 3aBucMMOCTH TeMIepaTyphl OCTHIBAIOIIEH BOJBI OT BPEMEHH.

5
6
7. UccnenoBaHue sBIEHUS B3aUMOIEUCTBUS KaTYILIKH C TOKOM U MarHuTa.
8. HaOmoneHue sBIeHNS OTPayKCHUS ¥ IPEIOMIICHNUS CBETA.

9

. O6Hap}I)K€HI/IC 3aBHUCHMOCTHU COMMPOTHUBJICHUS IPOBOAHHKA OT €TI0 MapaMCTpPOB U BEIICCTBA.

10. HccnenoBanue 3aBUCMMOCTH OJHOM (DU3HUECKON BETUYMHBI OT APYTOH ¢ MPEICTaBICHUEM PE3yIbTaTOB B BUJE rpaduKa I TaOIHUIIbL.
11. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 MPOBOJIHUK OT HAIIPSKEHUS.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 JIaMITOUKY OT HAIPSKEHHUS.

13. HccnenoBanue 3aBUCUMOCTH yriia IPEJIOMIIEHUS OT yIJa MaJcHus.

IIpoBepka 3alaHHBIX NPeANOI0KeHUH (MPsiMble U3MepeHHsi (PU3NMUYECKUX BEJIUYNH U CPABHEHHE 3aJaHHBIX COOTHOIIeHUH Mexny Humu). Ilpo-
BepPKa rmnores

1. TlpoBepka rumoTe3sl 0 TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIONKA )KUJIKOCTH B TPYOKE OT TeMIepaTyphbl.

2. IlpoBepka TUIOTE3bI: MPU MOCIEAOBATEIHHO BKIIOYEHHBIX JTAMIIOYKHA W MPOBOJHMKA WM JBYX MPOBOJHHKOB HAMPSDIKEHHUS CKJIAAbIBATH HENb3S
(MOXHO).

3. TIpoBepka mpaBmIIa CIIO’)KEHUS TOKOB Ha JIBYX NapajlIeIbHO BKIIFOYSHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMHU M X KOHCTPYUPOBaHHE

1. KoHncTpynpoBanue apeomMeTpa 1 UCIBITAaHHE €ro PadOoTHI.

2.COopka 3JIeKTpUIECKOM 1EeNH U U3MEPEHHUE CUJTBI TOKA B €€ Pa3IMYHBIX ydacTKax.

3.COopKa 27EeKTPOMArHiTa U UCTIBITAHUE €TO JACHCTBUA.
12



W3y4yeHune 351eKTpu4ecKoro ABUTATENs IIOCTOSTHHOTO TOKA (Ha MOJIENN).
KoncTpynpoBanue 37eKTpOIBUTaTes.

KoncTpynpoBaHue MOJENH TEJIECKOIA.

OneHka CBOEro 3peHus 1 1oa00p OYKOB.

KoHcTpynpoBaHnue npocreiiiero reseparopa.

© © N o g &

N3ydenue cBOMCTB U300paKEHUS B JIMH3AX.

Conep:xkanue yueoHoro npeamera 9 kiacca

Coneprkanue oO0ydeHuUs IpeACTaBICHO B IporpaMMe paszzenaMu «MexaHudeckue sBiaeHHs» («3aKOHbI B3aUMOACUCTBUS U ABHKEHUS Tel», MexaHnyeckue Ko-
nebaHus U BOJHBL. 3BYK»), «JEKTPOMarHUTHbIE SBIEHUS» («DJIEKTpOMarHuTHoe mose»), «KBaHToBble siBieHUs» («CTpoeHue aromMa U aTOMHOIO s1pay),
«nemMeHTsl acTpoHOMUM» («CTpoeHue u 3Bosmonus BeeneHHoi»)

MEXAHUYECKHUE ABJIEHUA

3akonwl 3aumodeiicmeun u O6UNCEHUA me
Mexanunueckoe aBWxkeHHe. MarepuanabHas TOUKa Kak Mojenb (uznyeckoro tena. OTHOCUTENFHOCTh MEXaHUYECKOro ABrkeHus. Cucrema otcuera. dusnue-
CKH€ BEJTMYMHbI, HEOOXOAUMBIE JJIsl ONMCAHMSI IBU)KEHUS U B3aUMOCBS3b MEX]ly HUMHU (I1yTh, IEpEeMeEIIeHNe, CKOPOCTh, YCKOPEHHE, BpeMsl ABM>KeHus). PaBHo-
MEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBIKEeHUE. PaBHOMEpHOE NBMKEHUE 110 OKpYXHOCTH. [IepBbiii 3akoH Herotona. Bropoii 3akon Herorona. Tpe-
Tnii 3akoH Herotona. CBoOoHOE ageHue Tein. HeBecoMocTs. 3aK0H BCEMHUPHOTO TATOTeHUS. IMITynibe. 3aKOH COXpaHEHUsI UMITYJIbCa. PeakTMBHOE IBIKCHHE.
Oneprus. [IpeBpalenne o1HOTO BUa MEXaHUUECKON SHEPTUH B IPYTOil. 3aKOH COXPaHEHUs NOJHOW MEXAHUUYECKOM SHEPTUN.

Mexanuueckue Konebanusa u 601nwl. 386yK
Mexanuueckue kojebanus. [lepuos, yacrora, aMIuiuTyia kojaeoanuii. MexaHM4YeCKKe BOJHBI B OJTHOPOJIHBIX Cpe/iax.
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Konebanus rpysa Ha npyxune. CBoboaubie konebanusi. Konebarenbhas cuctema. MastHuk.  ['apmonudeckue xonebanus. [IpeBpaienue snepruu
IIpH KoJieOaTeIbHOM JIBIKEHUH. 3aryxaroiue kojebanus. BeiHyxaeHHbie koebanus. Pesonanc. PacnpocTpanenue konebanuii B ynpyrux cpenax. [lomepeu-
HbIE U IPOJOJIbHBIE BOJIHBI.

Jnuna BosiHbl. CBSI3b IJTMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHCHHS U IEPHOJIOM (4acTOTOM). 3BYK KaK MEeXaHU4ecKas BoJHA. [ pOMKOCTh U BBICOTA
TOHA 3BYKa.

CkopocTb 3ByKa. Dx0. 3ByKoBOM pe3oHaHc. MIHTepdepeHuus 3ByKa.

SJEKTPOMATHUTHBIE SABJIEHUS
dnekmpomaznumnoe none

OpnHOpoHOE U HEOAHOPOAHOE MarHUTHOE Nojie. HanpaBieHue Toka U HampaBlieHUe JIMHUNA ero MarHuTHoro nodjs. [lpaBuno OypaBuuka. O6HapyxeHue
MarHuTHoro nois. IIpaBuio neBoi pyku. JlelficTBe MarHUTHOTO MOJIS HA MMPOBOJHUK C TOKOM M JIBUXKYIIYIOCS 3apsbKeHHYto yactuny. Cuna Amnepa u cuna
Jlopenya. SIBnenue 31eKTpoOMarHuTHOM MHAYKIUs. OnbiTel Papazes.

OneKTpoMarHuTHele KojieOanus. KonebamenvbHulii KOHMyp.

Nunyknys marauTHOrO noJi. MarauTHbeIM notok. Hampasnenue nHayknnonHoro toka. [Ipasuino Jlenna. SIBinenne camonHaykuuu. lepemennsiii mox.
Onexmpoeenepamop. IlpeoOpa3oBaHusi YHEPTUU B AJEKTporeHepaTopax. Tpanchopmarop. [lepegada 3yeKTpHUUECKON SHEPTHH HA PacCTOSHUE. DJIEKTpoMar-
HUTHOE ToJie. DJIEKTPOMAarHUTHBIE BOJHBI U UX CBOMcTBa CKOpPOCTh pacHpOCTpPaHEHHUs 3JEKTPOMAarHUTHHIX BOJH. [loilydeHue 31eKTpOMarHUTHBIX KoJieba-
HUll. [lpunyunsi paouoceazu u menesuoeHus. Buuanue d1eKmMpoMacHUMHbIX U3NYYeHUull Ha dcugble opeanusmbl. CBET — 3IIEKTpOMarHuTHas BoyiHa. CKOpOCTh
ceta. [lucnepcus ceera. Mumeppepenyus u ougppaxyus ceema.

[Ipenomnenue cera. [Tokazarens npenomiienus. LBera ten. Cnextporpad u cnextpockor. Turel onTuyeckux cnekTpoB. CrekTpanbHblii aHanu3. [lo-

TJIOIICHUE U UCITYCKAHUC CBETA aTOMAaMMU. Hponcxomz{eHHe JIMHEHYaThIX CIICKTPOB.
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KBAHTOBBIE SAIBJIEHUSA
Cmpoenue amoma u amomHnozo aopa
PagroakTHBHOCTh KaK CBHJIETENBCTBO CIIOKHOTO CTpoeHHs aToMOB. CTpoeHue atomoB. IlnmaHerapHas Monenb aToMma.

Omnsitel Pe3epdopna.

CocraB aromHOrO0 s1pa. [IpoToH, HEHTPOH U ANEKTPOH. 3aKOH DHHIITEHHA O MPONOPIMOHATBHOCTH MacChl U SHEPTuu. egexm macc u suepeus ceasu
amommuvix A0ep. PagnoaktuBHoCTh. [lepuon momypacnana. Ansga-usnydenue. bema-usnyuenue. ['amma-uznyuenue. Snepusie peakuuu. Mcrounuku sHeprun
ConHua u 3Be31. SlaepHas SHepreTHKa.

Pa[[I/IOaKTI/IBHI)IG MMPEBpAlICHUA ATOMHBIX AOCP. COXpaHeHI/Ie 3apAA0BOT0O U MaCCOBOI'O YHCCII IIPU AACPHBIX PCAKIHAX. MeTOI[I)I Ha6JHOI[€HI/I$I " peru-
CTpaLlM¥ YacTHI B siiepHON (uzuke. Ousznveckuii cMbICT 3apsa0Boro U MaccoBoro unceln. M3oromner. [IpaBuno cmemenus s ansga- 1 6era-pacnaga. DHep-
T'Hs CBSA3M 4YacTull B sipe. Jlenenue sipep ypana. Llemnas peakiusi. KBaHTOBBINM XapakTep MOTJIONMICHUS U UCITYCKaHUs CBETa aToMaMU. JIMHelyaThle CIIeKTpEI.
SnepHast sHEpreTuKa. JKono2uyeckue npodremvl pabomvl AMOMHBIX 1eKkmpocmanyui. JJo3uMeTpust. Brusnue paouoakmusHbix uU3iy4yeHull Ha JHcusble opea-
HU3MBbL.

TepmosinepHas peakuusi.

3JIEMEHTBI ACTPOHOMUUA
Cmpoenue u 36on0yun Beenennoii
I'eonienTpuueckas M re1moreHTpuyeckas cucteMsl Mupa. @usnueckas npupoaa HedecHbIx Ten ConneuHoil cucremsl. [lponcxoxnenue CoaHeyHoOU cH-

crembl. Pusnueckas npupoaa Connia u 38e31. Ctpoenue Beenennoit. OBomtonus Beenennoit. ['unoresa bonbuioro B3pbiBa.
IIpoBeneHnne NpsAMbIX H3MepeHUl (PU3NYECKHUX BEJIUYNH

12. W3mepeHue BpeMeHHU npoliecca, nepruoia KojaeOaHuii.

13. N3mepenue paanoakTuBHOTO GoHa.
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Pacuer no mosiy4eHHbIM pe3yJibTaTaM NPAMBIX H3MEPEHN 3aBUCUMOI0 OT HUX NapaMeTpa (KOCBeHHbIe U3MePeHus)

10. Omnpenenenue kKodhPuUIMEeHTa TPEHHUS CKOJIbKEHHUS.

11. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS OT XapaKTepa IOBEPXHOCTH, €€ HE3aBUCUMOCTH OT ILIOMIAIH.
12. OrnpesienieHne KECTKOCTH PYKUHBI.

13. N3mepenue yckopeHus paBHOYCKOPEHHOT'O IBUKEHUSI.

14. OmnpeneneHne 9acToThl KoJIeOaHUH rpy3a Ha MPYKUHE U HATH.

Hao0.iro1eHne siBJleHMi ¥ MIOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) 10 00HAPYKeHUI0 (paKTOPOB, BIUSIOIIMX HA IPOTEKAHHUE IaHHBIX SB-

JICHUH
14. Habmronenue 3aBucMMOCTH Tiepro/a KoeOaHuii Tpy3a Ha HUTH OT JUTUHBI U HE3aBUCHMOCTH OT MACCHl.
15. Habntonenue 3aBUcMMOCTH Iiepuo/ia KoneOaHui Ipy3a Ha MPYKUHE OT MacChl U JKECTKOCTH.
16. HccnenoBanue sBJICHUS B3aUMOJCHCTBUS KaTYIIKU ¢ TOKOM U MarHUTa.
17. HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOW MH TYKITHH.
18. HabutoieHue siBineHns oTpakeHUs U IPEJIOMIICHUS CBETA.
19. HabmtoneHue siBieHus JUCTIEPCHU.
20. HccnenoBanue 3aBUCUMOCTH OIHOM (pU3MYECKOl BETMUMHBI OT APYTroOH ¢ NpeCTaBICHUEM PE3yIbTaToOB B BUJIE rpaKa WK TaOJIUIIBL.
21. HccnenoBanme 3aBUCUMOCTH ITyTH OT BPEMEHH MTPH PABHOYCKOPEHHOM JIBUKEHHUHU 0€3 HauaIbHOW CKOPOCTH.
22. HccnenoBanme 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U TTYTH MTPH PABHOYCKOPEHHOM JIBHKCHHHU.
23. HccnenoBanue 3aBUCUMOCTH JeOPMAIIUH IPYKUHBI OT CHITBI.
24, HccnenoBanue 3aBUCUMOCTH NEpHO/1a KoJIeOaHuil rpy3a Ha HUTH OT JUIMHBIL.
25. HccnenoBanue 3aBUCUMOCTH TTEPHO/Ia KOJIeOaHUi Tpy3a Ha MPYKHHE OT )KECTKOCTH M MaCCHI.
26. HccnenoBanue 3aBUCUMOCTH yIila MPETOMIICHHUS OT yIJIa MaJACHHs.
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IIpoBepka 3aJaHHBIX NPEANOJI0KeHHH (MPsiMble U3MepeHust (U3NYeCKNX BeJIMYMH U CPABHEHHUE 32JJaHHBIX COOTHOLIeHM Mexay Humu). Ilpo-
BepKa rmnores

1. IIpoBepka runore3sl 0 NPSAMOM NPONOPLHOHATBHOCTH CKOPOCTH IIPU PaBHOYCKOPEHHOM JIBUKEHUH NIPOUIEHHOMY ITYTH.

TEMATHYECKOE IINTAHUPOBAHHUE

Kunacce H3zyuyaemblii pazages KosmnuecTBo yacoB
7 3
®u3nka 1 GpU3MYecKHe MeTOAbl H3yYeHHUs MPUPOIBI
7 TenJioBble ABJICHUS 7
7 MexaHnuyecKue siBJICHUSA 60
8 TennoBble ABJICHUSA 25
8 JIeKTPOMATHUTHbIE SIBJICHUS 45
9 50
MexaHnuyecKue siBJICHUS

9 DJIeKTPOMATrHUTHBIE SIBJICHUS 25
9 KBaHTOBbBIE IBJIEHUS 21
9 Dj1eMeHThI ACTPOHOMHH 6
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