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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

W3yduenne ¢u3ukn Ha ypOBHE OCHOBHOTO OOMIETO OOpa3OBaHMS HAMPaBICHO HAa JTOCTHKECHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynbrare m3yueHusi (U3MKM Ha ypPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs y ydamierocs OyayT
c(hOpMHUPOBaHBI CIEIYIOIIIE TUYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTpMoTHYECKOro BOCTIMTAHUA:

® TIPOSIBJICHHE MHTEPECca K HCTOPUHU U COBPEMEHHOMY COCTOSHHIO POCCHHCKOM (PU3NUECKON HAYKH;

® IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCHICKUX YUEHBIX -(PH3UKOB;

2) rpakIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

® TOTOBHOCTHb K aKTUBHOMY YYacTHIO B 0OCYXIEHHH OOLICCTBEHHO 3HAYMMBIX U STHYECKHX MpPoOiIeM,
CBSI3aHHBIX C MPAKTUYCCKUM PUMEHEHUEM JOCTHKCHUHN (DU3UKH;

® 0CO3HaHWE BaXXHOCTH MOPAITBHO-3THYECKHUX MPUHITUIIOB B IEATEIHHOCTH YIEHOTO;

3) 3cTeTMYECKOr0 BOCIIMTAHUS:

® BOCHPHUATHE ICTETHYECKUX KadecTB (M3NUECKONW HAyKU: €€ TApMOHHYHOT'O TIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOTI'0 MO3HAHUSI:

® OCO3HaHWE IEHHOCTH (U3NYECKOW HAyKH KaK MOIMHOTO WHCTPYMEHTAa IO3HAHUS MHpPA, OCHOBBHI
Pa3BUTHS TEXHOJIOTUH, BAXKHEUIEH COCTABIIAIOIIECH KYIbTYPHI;

® pa3BUTHE HAYYHOU JTFOO03HATENIFHOCTH, MHTEPECa K NCCIIE0OBATENbCKON ICATEITHPHOCTH;

5) popMupoBaHus KyJbTYpPbI 310POBbSI M SMOLUOHAJBHOIO 0JIATOIOJIYYHSI:

® OCO3HAaHWE IIEHHOCTH 0e30mMacHOr0 o0pa3a JKW3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaXHOCTH MpaBWiI 0O€30MacHOT0 TOBEACHUS Ha TPAaHCIOPTE, Ha JOpOrax, C JJEKTPHUECKHMM U TETUIOBBIM
000pyIOBaHUEM B JOMAIIIHUX YCIIOBUSIX;

e chopMHUpOBaHHOCTH HaBHIKa pedIieKchy, MpU3HAHNE CBOETO MpaBa Ha OMHUOKY M TAKOTO YK€ IMpaBa y
JPYTOTO YeJI0BeKa;

6) TPY10BOI0 BOCTIMTAHMSA

® AaKTHBHOE y4YacTHE B pEIICHHM TNPAKTHYECKMX 3a1a4 (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3alliy, ropoja, Kpas) TEXHOJIOIMYSCKOW M COLMANBbHON HANpPaBJICHHOCTH, TPEOYIOMIMX B TOM YHUCIE U
(hm3nUuecKuX 3HAHUH;

® WHTEpeC K MPaKTUIECKOMY U3Y4EHUIO Mpodeccuil, CBI3aHHBIX C PU3UKOIL;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

e OpHeEHTalus Ha MpUMeHeHHe (U3MYECKUX 3HAHWH Ui pelieHUs 3a7ad B O0JIaCTH OKpYIKarollei
Cpeibl, IJIAHUPOBAHUS MTOCTYIKOB U OLIEHKU UX BO3MOYKHBIX MOCIIEICTBUI JJIsl OKPYKAIOIIEH Cpelibl;

® 0CO3HaHHUE II00ATFHOTO XapaKTepa SKOJIOTHIECKIX POOIeM U IMyTel UX pelieHus;

8) aganTanuyM K N3MEHSIOIMMCS YCJIOBHSIM CONMAJbLHON M PHUPOIHOM Cpeabl:

e TOTpeOHOCTh BO B3aMMOJACHCTBMM NPH BBIIOJHEHUH HCCIECNOBAHUI M TPOEKTOB (HHU3NYECKOI
HaIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

® TIOBBINICHUEC YPOBHA CBOE KOMIIETEHTHOCTH Hepe3 MPAKTHICCKYIO ACATCIIbHOCTD,

e T0TpeOHOCTh B (OPMHUPOBAHWHM HOBBIX 3HAHWI, B TOM YHUClie (OPMYIUPOBATH WJEH, MOHSTHS,
TUTIOTE3BI 0 PUBHUECKUX O0OBEKTAX U SBICHUSIX;

e oco3HaHUE ACPHUITUTOB COOCTBEHHBIX 3HAHUHA W KOMITETEHTHOCTEH B 00JIaCTH (DM3HKH;

¢ [UIAHWPOBAHHWE CBOETO PAa3BUTHA B MPHOOPETEHNH HOBBIX (DM3MUECKUX 3HAHUH;

® CTPEMIICHUC aHAJIU3UPOBATH U BBIABJIATHE B3aMMOCBA3U IMPUPOJBI, O6HIGCTBa 1 3KOHOMHUKH, B TOM
YHCIIe C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHU;

® OIICHKA CBOMX JICHCTBHI C y4ETOM BIIMSHUS Ha OKPYXKAIOMIYIO CPEAy, BO3MOXHBIX TIIOOATBHBIX
MOCJIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATbI

B pesynprate ocBoeHHs HporpaMMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOWIETO 00pa3oBaHUs Y
oOyyaromerocss OyayT c(oOpMUpOBaHB MeTampeAMETHbIE Pe3yJbTAThl, BKIIOYAIOUINE [03HABATEIbHBIC
YHHUBEpcajbHble yueOHbIE JIeHCTBUSA, KOMMYHUKATUBHBIE YHHMBEpCAJbHbIC yueOHbIE AEHCTBMSA, PETyJSTUBHBIC
YHUBEpCAIbHBIC YIeOHbIC IEHCTBUSL.

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NelicTBHSA

Ba3oBble Jlornyeckue aeiicTBus:

e BBIABJLITH U XapaKTepPU30BaTh CYLECTBEHHbBIC IPU3HAKU OOBEKTOB (SIBJICHUM);



® yCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKAIINH, OCHOBAHHUS IS 000OIIEHNS 1 CPaBHEHUS;

® BEISBISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B pacCMaTpUBaeMbIX (haKkTax, JaHHBIX W HAOIIOJeHISIX,
OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSM;

® BEIBISITH NPUYNHHO-CIIEJCTBEHHBIE CBSI3W TPU H3yYeHHH (U3WYECKUX SBICHWH W TPOIECCOB,
JIeNIaTh BBIBOJBI C WCIOJIB30BAHUEM JCTYKTHBHBIX M MHIYKTUBHBIX yMO3aKIIOUEHHUH, BBIIBUTATH TUTIOTE3HI O
B3aMMOCBSI3IX (PU3NYCCKUX BEIUYUH;

® CaMOCTOSITENFHO BBHIOWPATH CIIOCO0 permieHus yueOHo# (pu3ndeckoit 3aqaun (CpaBHEHNE HECKOIBKUX
BapHaHTOB PEIIeHHS, BEIOOp HanOoJIee MOAXOIAIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIIEIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/IbCKue AeHCTBUA:

® JICTIOJIL30BATh BOIIPOCHI KaK MCCIEAOBATEIbCKHI HHCTPYMEHT ITO3HAHUS;

® TPOBOAUTH IO CAMOCTOSTEIBHO COCTAaBJICHHOMY IUIaHy OIBIT, HECIOXKHBIA (U3NUYEeCKUi
SKCIEPUMEHT, HEOOIBIIIOE UCCTIeI0BaHNE (PU3NIECKOTO SBICHUS;

® ONCHUBATL HAa NPUMCHUMOCTb U JOCTOBEPHOCTH I/IH(bOpMa[II/IIO, IMOJTYUYCHHYIO B XOJ€ UCCICA0OBAHUA
WJIN DKCTIEPUMEHTA;

® CaMOCTOSTENHHO (QOPMYIHpPOBATh OOOOIIEHWS W BBIBOABI IO PpE3ylbTaTaM MPOBEAEHHOTO
HaOIIO/ISHUS, OTIBITA, UCCIICIOBAHNS;

® TIPOTHO3MPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (DU3NUYECKUX MPOILECCOB, & TAKXKE BHIIBUTATDH
MPECAII0JIOXKCHUA 06 HX Ppa3BUTHUHU B HOBBIX YCIIOBUAX U KOHTCKCTaXx.

PaGora ¢ undopmanueii:

® [PUMEHATH PA3IUYHBIE METOBI, HTHCTPYMEHTHI U 3alPOCHI MPH MOUCKe U 0TOOpe mH(pOpMAINN HITH
JMAHHBIX C YYETOM MPEIOKEHHOW yueOHOH (PU3NIECKOH 3a/1a4H;

® AHANM3WPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATH HH(POPMAIIHIO PA3TUYHBIX BUIOB U (GOPM
MIPEICTaBICHNUS;

® CaMOCTOSITEIBHO BHIOMPATh ONTUMANBHYIO (hOpMYy MpeAcTaBiIeHUs HHOOPMAIMY U WILTFOCTPHPOBATD
pelaeMble 3a7a9i HECIIOKHBIMHA CXEMaMH, THarpaMMaMH, HHOHM rpaKoi B UX KOMOMHAITUSIMH.

KoMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YueOHbIe eiicTBUS:

e B Xx0J1e 00CYXIIeHUs y4eOHOTrO MaTepraia, pe3ylbTaToB Ta00PaTOPHBIX paboT U MPOEKTOB 3a]aBaTh
BONPOCHI TIO0 CYIIECTBY OOCYXJIaeMOil TeMbl M BBICKa3bIBaTh WIEH, HAIlCJICHHbIE Ha pEIIeHHe 3aJadd |
MoJIJIepKaHUe 0JIaroXKeIaTeIbHOCTA OOIICHHUS;

® COIMOCTaBIATH CBOM CYXIEHHS C CYXICHUSAMH JpPYyTUX YYaCTHHKOB JAMajora, OOHapyXUBaTbh
pa3I4Ke U CXOJCTBO MO3ULIMI;

® BEIpaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W MTUCHMEHHBIX TEKCTAX;

e MyONMYHO TIPEACTABIATh PE3YJbTAThl BBIIIOJHEHHOTO (DU3UYECKOTO OmbITa (IKCIIEPUMEHTA,
WCCIIEIOBAHUSA, TIPOCKTA);

® TIOHMMATh W HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHJIHOW W WHIMBUAYaIbHON pabOTHl MPU PEUICHUH
KOHKPETHOH (pU3NUEeCKON TPOOJIeMBI;

® [IpUHUMATb LCIIN COBMECTHOH ACATCIIBHOCTH, OPraHU30BbLIBATH )IeflCTBHH no eé JOCTUXKCHUIO:
pacrpe/ensiTh poiii, 00CyKAaTh MPOIIECCHl U Pe3yJbTaThl COBMECTHON pabOThI, 00001aTh MHEHHST HECKOIBKHX
JTIOJIEH;

® BBINOJHSITH CBOIO YacTh pabOoTHI, JOCTHTrasi KAYECTBEHHOTO pe3yJIbTaTa 10 CBOEMY HAIpPAaBJICHUIO U
KOOpAWHUPYA CBOU JleflCTBHﬂ C APpYTUMHU YJICHAMU KOMaHIbI;

® OIICHHMBATh Ka4YeCTBO CBOCTO BKJIaJa B O6HII/II71 MNPOAYKT II0 KpPUTEPUAM, CaAMOCTOATCIBHO
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aMMOCHCTBUS.

PeryasiTuBHBIC YHHBepCcaJbHbIe y4eOHbIe NelCTBUSA

Camoopranu3auus:

® BBISBIIATH NPOOJIEMBbI B )KM3HEHHBIX M YUCOHBIX CUTyalMsIX, TPEOYIOMIUX IS PEIICHUs (BU3NICCKUX
3HAHUI;

® OpHUEHTHPOBATHCS B Pa3IMYHBIX IOAXONAX MPHUHITHA pPEIICHU (MHANBUIYaTbHOE, TPUHSATHUC
pEIICHUs B TPYIIIE, MPUHATHE PEIICHUIA TPYIIOi);

® CaMOCTOSITEIBHO COCTABISTH alITOPUTM PElIeHUs] (PU3UYECKON 3a/laud WM TUTaHa MCCIICIOBAHUS C
Y4€TOM HMMEIOIIUXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apTryMEHTHPOBATh INpEAjiaraéMble BapHaHTEI
pelleHNH;

e JeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTE/JIEKT:

e aBaTh aJeKBATHYIO OIIEHKY CHUTYAIMH U MpeiaraTh IUIaH e€ N3MEHEHNUS;



® OOBSCHATH NPUYUHBI JOCTIOKEHHS (HEIOCTIDKCHUS) Pe3yiIbTaToOB NESTENBHOCTH, IaBaTh OLECHKY
MPHOOPETEHHOMY OTIBITY;

® BHOCHUTH KOPPEKTHBHI B ICATEIBHOCTH (B TOM YHCIIE B XOJI BHIIOJIHEHUS (PU3NUECKOTO NCCIICIOBAHUS
WIN TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOATENHCTB, W3MEHHUBIIMXCS CHTYAIlMH, yCTaHOBJIECHHBIX OIINOOK,
BO3HHKILIUX TPYIHOCTEH;

® OIICHMBATH COOTBETCTBHUE PE3yJIbTaTa IIEJIN U YCIOBHAM

e CTaBUTh ceOs HAa MECTO JAPYroro 4elioBeKa B XOJAE CIIOpa WM JUCKYCCHH Ha HAy4HYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOro;

® IpHU3HABAaTh CBOE MPABO Ha OMMOKY NPH peUIeHHH (U3NUSCKHX 3a7ad WIA B YTBEP)KACHHAX Ha
Hay4YHBIE TEMBI ¥ TaKOE XK€ IPaBo JIPyroro.

NPEAMETHBIE PE3YJIbTATDI

K koHmy oOydeHuss mnpeaMeTHble pe3yiabTaThl Ha ©0a30BOM ypPOBHE JOJDKHBI  OTpaXkaTb
c(OPMHUPOBAHHOCTD y yUAIIUXCSl YMECHUH:

® JICIMOJIB30BATh MOHATHUS: (PU3NYECKHE U XUMHUYECCKHE SBIICHUS, HAOTI0IEHNE, SKCIIEPUMEHT, MOJIEIb,
TUIOTE3a, SAMHUIB (U3UYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSI BeliecTBa (TBEpIOE,
XKHUIKOE, Ta3000pa3HOe), MEXaHWIECKOE ABIKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,

e TMPSIMOJMHEWHOE), TPACKTOPHS, paBHOACHCTBYIOMas cuia, Aeopmanus (yrnpyras, TUIacTU4ecKas),
HEBECOMOCTb, COOOIIAOIINECS COCYABI;

e pasnuuath sBieHuA (quddy3us, TeruoBoe NBIKEHUE YacTHUI] BEIIECTBA, PABHOMEPHOE JBHKCHUE,
HEPAaBHOMEPHOE JIB)KCHUE, NHEPLUS, B3aUMOJECHCTBHE TEJI, PABHOBECHE TBEPIBIX TEI C 3aKPEIIEHHOW OCBHIO
BpalleHHUs, Iepeaada AaBICHUs] TBEPABIMU TEIaMU, )KUIKOCTIMH U Ta3aMu, aTMOC(EepHOe aBJIeHHUE, IIJIaBaHue
TeJI, MPEBPAILEHUSI MEXaHMYECKON SHEPruy) MO OMMCAHMI0 MX XaPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKUX SIBJICHUU B OKPYXKAIOIIEM MHUpE, B TOM YHCIC
¢u3nveckue SBICHUS B TPHUPOJE: MPHUMEPHl IBWKEHHS C Pa3IMYHBIMH CKOPOCTSIMH B JKUBOW U HEXHBOU
NpUpoAe, NeHCTBUE CHIIBI TPEHHS B NPUPOAE M TEXHHKE, BIUSHHE aTMOC(EPHOro JaBICHUS HA >KUBOH
OpraHu3M, IJIaBaHUE PHIO, PBIUaru B TeJie YelOoBeKa, MPH 3TOM MEPEBOJANUThH NPAKTHUECKYIO 3a/1a4y B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKN) (DHU3NYECKUX SIBJICHUH;

e OIMCHIBaTh M3YUYCHHBIE CBOICTBA Tel M (PU3NYECKUE SBJICHUS, UCIONIB3YS (pU3NUECKHE BETMYMHBI
(macca, 00BbEM, IJIOTHOCTH BELIECTBA, BpPEeMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YNPYIOCTH, CHJIa
TSDKECTH, BEC TeJa, CHJa TPEeHHWs, JAaBjieHue (TBEPIAOro Tena, *XHUJIKOCTH, ra3a), BHITAIKMBAIOLIAS CHIIA,
MeXaHW4YecKasi paboTa, MOIIHOCThb, IUICUO CHJIbI, MOMEHT CHJIbL, KO3(PQHUIMEHT TOJE3HOro JCHCTBUS
MEXaHU3MOB, KHHETHYECKasi U MOTEHLMAIbHAS SHEPIHs), IPH ONMUCAHWUHU NPABUIBHO TPAKTOBATH (HU3UUECKUIL
CMBIC]I MCHOJNB3YEMBIX BEJIMYUH, UX OOO3HAYECHUS M €AMHULBI (U3NYECKUX BEIMYUH, HaXOAUTH (HOPMYIBI,
CBSI3bIBAIONINE JAaHHYIO (DU3MYECKYIO0 BEIUYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH TpapUKH H3YYECHHBIX
3aBUCUMOCTEH (PU3MUECKIX BEIHYUH;

® XapaKTepHu30BaTh CBOWCTBA TeJ, PU3MUYECKHE SBICHHUS U MPOLECCHI, UCIONb3Ys MpaBHUia CIOKECHUS
cun (BHOJb OJHOM MpsMOM), 3akoH I'yka, 3akoH Ilackais, 3akoH Apxumena, MpaBWIO PAaBHOBECHs phryara
(6moka), «30J0TOE TPaBWIIO» MEXAHWKH, 3aKOH COXPAHEHHS MEXaHWYEeCKOW JSHEPTHH, MPH 3TOM [1aBaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIIMChIBATH €T0 MATEMAaTHIECKOE BHIPAKEHHE;

e OOBACHATH (PU3NUECKHUE SIBICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyalui
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
1-2 normveckux 1mWaroB ¢ OMopoi Ha 1—2 W3yYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHHUN, PU3NUECKUX 3aKOHA UIIH
3aKOHOMEPHOCTH;

e pemath pacu€THbIE 3afayd B 1—2 NEWCTBUS, WCIONB3YS 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIIUE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJaud 3allChIBaTh KPAaTKOE YCIIOBHE, MOJCTABISTDH
¢u3nueckue BENMMUMHBI B POPMYIIBI U TPOBOJUTH PAcUEThl, HAXOAUThH CIPABOYHbIEC JaHHbIE, HEOOXOIUMBIE IS
pelieHus 3aa4, OLEHUBATh PEAIMCTUYHOCTD IIOTy4eHHOH (pU3nYecKoil BEIUUUHBI,

® pacIo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PELIUTH MTPU MIOMOITH (PU3MUECKUX METOOB, B OITMCAHUN
UCCIIEZI0BAHMUS BBLACISTH IPOBEPSEMOE NPEAIION0KEHHE (THIIOTE3Y), pa3iudaTh U

MHTEPIPETUPOBATH MONTYyUYEHHBIH Pe3ybTaT, HAXOAUTh OIIMOKH B XOZE OIBITA, AEJaTh BHIBOIBI 110 €r0
pe3yibTaram;

® [POBOAWTH OINBITHI IO HAONIOACHHIO (U3MYCCKUX SBICHUH WIM (DU3NUECKHX CBOWCTB Tell:
(dbopMynupoBaTh MPOBEPsiEMble INPENION0KEHUsI, cOOUPaTh YCTAHOBKY M3 IPEIJIOKEHHOIo 000pyrOBaHUS,
3aIlUCBIBATh X0/ OMbITa U YOPMYIHPOBATH BHIBOIBI;



® BEITIOJHATH MPSIMBIE H3MEPEHUS PACCTOSHHUSA, BPEMEHH, MacChl Tela, 00hEMa, CHITBI U TEMIIEPATYPHI C
WCTIONIb30BAaHNEM aHAIOTOBBIX M MU(POBBIX MPHOOPOB, 3aMMCHIBATH MTOKA3aHUS MPUOOPOB C YIETOM 3aJaHHOM
a0COJTIOTHOM TIOTPEITHOCTH N3MEPCHHIA;

® IMPOBOJUTH HCCIICIOBAHHE 3aBUCHMOCTH OJHOW ()M3MYCCKOW BEIWYHMHBI OT JPYyroil c
WCIIOJIb30BAHUEM TMIPSAMBIX M3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JBIDKYIIETOCSA Tela OT BpPEMEHH
IBIDKCHHUS Tella, CHIIBI TPEHHUS CKOJBKEHHS OT Beca Tela, KadecTBa 0OpabOTKM IMOBEPXHOCTEH Tel u
HE3aBHCHMOCTH CHIIBI TPEHHUS OT IUIOIIATN COMPUKOCHOBEHUS TEJ, CHJIBI YIIPYTOCTH OT YAJUHEHHS MPYKHUHBI,
BBITAJIKUBAIOIIEH CHITbI OT 00BEMA TIOTPYKEHHOW YaCTH Tea M OT TUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPY)KEHO TENO, YCIIOBUM IJIaBaHHS TEN, YCIOBHU PaBHOBECHSI
pBIdara u OJIOKOB), Y4acTBOBaTh B INIAHMPOBAHWN YI€OHOTO HCCIIEOBAHUSA, COOMPATh YCTAHOBKY U BBITIOJHSTH
M3MEPEHYsI, Ceys TPEAJIOKESHHOMY TUIaHy, (DUKCHPOBATH PE3yJIbTAThl OJYYCHHON 3aBUCUMOCTH (DU3UYCCKUX
BEJIMYMH B BUJIC TIPEIOKCHHBIX TaOIHIl U TPApUKOB, JIENNATh BBIBOBI IO PE3YJIbTaTaM UCCIICIOBaHUS;

® I[POBOAWUTH KOCBEHHBIC W3MEpeHUs (M3MUYECKUX BENWYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTH W
TBEPIOTO TeNa, CWja TPEHUS CKONBKEHHWS, NABJICHHWE BO3MyXa, BHITAIKUBAIONIAS CHJa, JCHCTBYIOIIAS Ha
MOTPYXKEHHOE B JKHIKOCTH TeNo, KOd(D(HUIMEHT TONE3HOTO0 MAEWCTBUS TPOCTHIX MEXaHHW3MOB), CIEIYS
MPEIJIOKCHHON HMHCTPYKIMU: TIPU BBIMOJIHEHUH HM3MEPEHUN COOMpaTh ASKCIICPUMCHTAIILHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHNE HCKOMOW BEITHMYNHBL;

e coONromaTh MpaBHiIa TEXHUKH 0€30MAaCHOCTH MU padoTe ¢ IabopaTopHBIM 000PYAOBaHUEM;

e VYKa3blBaTh MPHUHIMIGI JCHCTBUS TPHOOPOB M TEXHHYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
TUHAMOMETP, COOOIIAOIINECS COCYIbI, OapoMeTp, phluar, MOABW)KHBIH W HETOIBM)XHBIN OJIOK, HAKIIOHHAS
TIOCKOCTb;

® XapaKTepPH30BaTh IMPUHIUIBI JCUCTBUS U3YyYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha UX ONHMCaHUA (B TOM YHCIIC: MOANIMITHUKH, YCTPOUCTBO BOJOMPOBOAA, THAPABIUYCCKUI MPECC, MAHOMETP,
BBICOTOMEp, TIOPITHEBOW HACOC, apeoMeTp), HCIONB3ysd 3HaHUA O CBOWCTBAaX (M3WYECKUX SABICHUN H
HE00X0IUMbIe PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PHUBOJUTH NPUMEPhl (HAXOAUTh HHMOPMALHMIO O MPUMEpPax) MPAKTHYECKOrO HCIOIb30BaAHUS
(pM3MYECKUX 3HAHUH B MIOBCEIHEBHOM KU3HU JIJIs 00ecreueH s 0€30MacHOCTH IIpU 00palleHHH ¢

npuOopaMu M TEXHHWYECKUMH YCTPONCTBAMH, COXPAaHEHHUS 370POBbSI M COONMIOACHHS HOPM
AKOJIOTHYECKOTO TTOBEICHUS B OKPYIKAIOIIEH cpeie;

® OCYIIECCTBISATH OTOOp HMCTOYHHMKOB HH(popMmammu B MHTEpHETE B COOTBETCTBHHM C 3aJlaHHBIM
MMOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMUXCS 3HAHUI M yTEM CPaBHEHHS PA3JIUYHBIX UCTOYHUKOB BBIICIISTh
nH(GOPMAITUIO, KOTOPas SBISIETCS IPOTHBOPEUYNBOM MM MOXKET OBITh HEJJOCTOBEPHOI;

® HCIOJB30BaTh MPH BBHIIIOJHEHNH yUeOHBIX 33JaHUN HAyYHO-TIOMYISIPHYIO JUTEPaTypy (pu3mueckoro
CoJlep)KaHMs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetn MHTepHeT, BiageTh NpuéMaMHu KOHCIIEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHHOPMAIIMU 13 OJHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

® (C03/1aBaTh COOCTBCHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE 2—3 MCTOYHHKOB
nHpOpMaUK (PU3HMYECKOTO COICPKAHHS, B TOM YHCIIE MYOIUYHO JIeNaTh KpPaTKHe COOOMICHUSI O pe3ysbTaTax
MPOEKTOB WM YYeOHBIX MCCIEIOBAHUM, TPH 3TOM TPAMOTHO HCIIOJIH30BATh W3YUYCHHBIA MOHATUHHBINA amnmapaT
Kypca (PU3HMKH, COMPOBOXKIATh BRICTYIICHHE MTPE3CHTAIIUCH;

® [P BBIMOJHEHUU YYEOHBIX NPOSKTOB W MCCIICIOBAHUN paCHpeeiiTh OOSM3aHHOCTH B TPYIIIE B
COOTBETCTBHMH C TIOCTABJICHHBIMHU 3a/1a4aMH, CJICIANUTh 3a BBITOJIHEHUEM IUTaHa JCHCTBUM, aJeKBATHO OLICHUBATH
COOCTBEHHBIN BKJIQJl B JIEATEILHOCTh T'PYMIIBI, BHICTPAWBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, yUUTHIBAS
MHEHUE OKPYIKAIOIIHX.

® JCIIOJIb30BATh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBWKEHHE aTOMOB M MOJIEKYI,
arperaTtHble COCTOSIHUS BEIIECTBA, KPUCTAUIMUECKUE U aMOp(HBIC TeJla, HACBIIIICHHBIN U HEHACBIIICHHBIN Map,
BIIQXKHOCTH BO3/IyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHs, TEIJIOBOM ABUTATEIb, JIIEMEHTAPHBINA 3JICKTPUICSCKHI
3apsif, AMEKTPUIECKOE MMOJIe, IPOBOIHUKU U TUIIIEKTPUKH, TIOCTOSHHBIN 3JIEKTPHUYECKUIN TOK, MATHUTHOE T10JIC;

e pasnuuath SBICHHS (TEIUIOBOE pAcHIMpPEHHE U CKaThe, TeIulolepeliada, TEIIOBOES PaBHOBECHE,
CMadrBaHWe, KalWUIIPHBIE SIBICHU, UCTIApEHNe, KOHSH AN, TIaBICHNAEe, KpUCTAJUTH3AIHs (OTBEpIeBaHHE),
KHIIEHUE, Teruionepeaada (TerIONpPOBOJHOCTh, KOHBEKIINS, H3ITyUYeHHUE), SNEKTPU3aH Tell, B3aUuMOJeHCTBIE
3apsA70B, JNCUCTBUS 3JICKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJCWCTBUE MArHUTOB, JIEHCTBHE
MarHMTHOTO TIOJII Ha TIPOBOJHHUK C TOKOM, DJIEKTPOMAarHWTHAsT WHAYKIHA) 10 OMHCAHMI0 MX XapaKTepPHBIX
CBOWCTB ¥ Ha OCHOBE OTIBITOB, IEMOHCTPHUPYIOMUX JaHHOE (PU3NIECKOE SBICHHE;

® pPaclo3HaBaTh IMPOSBICHUE M3YYCHHBIX (PU3UYECKHUX SBICHUA B OKPYXKArOIIEM MHpPE, B TOM YHUCIC
(m3uyecKue SABICHUS B MIPHUPO/IE: MOBEPXHOCTHOE HATSHKCHHUE U KANWUISPHBIC SIBIICHUS B IPUPOJIE, KPUCTAILIBI
B npupoje, usnydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKHE Opu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHes,



CHera, dJIEKTpUYEeCKHe ABJIEHHUS B aTMoc(epe, IeKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE IOJIe 3EeMIIH,
npeti( MoIF0COB, PO MATHUTHOTO OIS JUTS KU3HU Ha 3eMJIe, OIS PHOe

CHUSIHHE, TIPY 3TOM IMIEPEBOJIUTH MPAKTHUECKYIO 3a/1auy B yUeOHYI0, BBIACTATH CYIIECTBEHHBIC CBOIMCTBA
(mpu3HAKK) HU3UIECKUX SBICHUT;

® ONWCHIBaTh W3YYECHHBIE CBOWCTBA TN W (YM3WUECKUE SBICHHS, UCTIONB3YS (HM3MUECKHE BETUIHHBI
(Temmeparypa, BHYTPEHHSSI DHEPTHsA, KOJIMYECTBO TEIUIOTHI, yHIEIbHAS TEIDIOEMKOCTh BEIIECTBA, Y/ebHAs
TEIUIOTa IUIaBJICHHSA, YAeJbHas TeIUIOTa NapooOpa3oBaHMs, YAEIbHAs TEIUIOTa CrOpaHusl TOIUIKBA,
KO3 PHULMEHT TOJE3HOTO ACHCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENbHAS BIaKHOCTh BO3YXa, dJCKTPUUCCKHUMA
3apsif, cuja TOKa, JJIEKTPUYECKOE HAIPsDKEHHE, COMPOTHBIIEHHE MPOBOJHUKA, YACIBHOE COMPOTHBIICHHE
BEIIeCTBa, padoTa MU MOIIHOCTH DJIEKTPUUECKOTO TOKA), MPU OMUCAHUH MPABUIBHO TPAKTOBATH (PUIUUECKHUMA
CMBICIT HCTONB3YeMBIX BEIMYMH, O0O3HAYEHHS W EAWHHUIBI (U3MYECKHX BEJIWYMH, HAXOOUTh (HOPMYIIHI,
CBSI3BIBAIONINE NTAHHYI0 (H3MYECKYI0 BEIMYWHY C IPYTMMH BEIHMYWHAMH, CTPOUTH TpPadUKH H3YUSHHBIX
3aBUCHMOCTEN (hM3UUECKUX BEITHYINH;

® XapaKTEpHu30BaAThb CBOMCTBaA TCII, q)I/I3I/I‘IeCKI/IC SABJICHUA HW TIIPOLCCCHI, HCIOJbB3ysA OCHOBHBLIC
MIOJIOKEHUST MOJIEKYJIAPHO--KUHETUYECKOW TEOpHUU CTPOEHMs BEIIEeCTBA, MPUHIUI CYNEpIO3ULUHU ToJel (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHWs 3apsna, 3akoH Oma mns ydacTka menw, 3axoH Jxoyms—JleHna,
3aKOH COXpaHEHWS HHEepPruH, NPH O3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3allMCBIBATH €T0
MaTeMaTH4YEeCKOE BBIpaXKEeHUE;

® O0OBACHATH (PU3NYECKHE TIPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIC M B KOHTEKCTE CHUTYaI[Hii
MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIIATE NPUIMHHO-CICACTBCHHBIC CBA3HU, CTPOUTH O6’b$[CH€Hl/Ie u3
1-2 mormyeckux miaroB ¢ OMOpod Ha 1—2 M3YYEHHBIX CBOWCTBA (YM3WUYECKUX SBIICHUH, (U3NIECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;

e pemiath pacu€THBIE 3afaudl B 2—3 NEWCTBUS, HWCIONB3YS 3aKOHBI W (OPMYIIBI, CBS3BIBAIOIINE
(1)I/I3I/I‘ICCKI/IG BCJIMYMHBI: Ha OCHOBC aHalM3a YCJIOBHA 3aJavd 3allUChIBATH KPATKOC YCIIOBUEC, BBIABIATH
HEJ0CTaTOK JAaHHBIX JUIS PElIeHUs 3a7add, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOMUMBIC ISl €€ pelieHus,
MIPOBOJIUTH PACUETHI ¥ CPABHUBATH MOyYEHHOE 3HAUeHHE (PU3NIECKON BEIIMYMHEI C N3BECTHBIMH JaHHBIMI,

® pacrno3HaBaTb Hp06.]'[eMBI, KOTOPBIC MOKHO PCIIWTH IIPHU IMMOMOIIA q)HSH‘-ICCKI/IX METOJ0B, UCIIOJIb3Y
OIMMMCaHuE€ HUCCICOOBAaHUA, BBIACIATL IPOBEPACMOC IMPCAINOJIO0KEHUC, OLUCHHMBATH IIPABUIIBHOCTH IOpPSAAKa
MIPOBEJICHYSI UCCIIEIOBAHUS, JIeTIaTh BEIBOJIBI,

® [POBOJAUTH OIBITHI 1O HAOMIOJAEHUIO (HU3WUYECKUX SBICHWN WM (QU3NYECKHX CBOWCTB TeI
(KanmuIUIspHBIE SBICHUS, 3aBUCHUMOCTH JaBIIEHHUS BO3AyXa OT €ro 00bEéMa, TeMIepaTyphl, CKOPOCTH IIpolecca
OCTBIBAaHMSI M HAarpEeBaHUS IPH HIYYCHHUH OT I[BETA W3IydYaromIeH (MTOTJIOMIA0NIEH) MOBEPXHOCTH, CKOPOCTh
ucrnap€Husa BOJAbl OT TEMIICPATYPhI XUAKOCTU HW IUIOMIAIN eé IMOBCPXHOCTHU, OJICKTpU3alIud TCJI U
B3aMIMOJICHCTBYE AIEKTPUIECKUX 3aPsIIOB, B3aUMOJIEHCTBHE IMOCTOSHHBIX MarHUTOB, BU3YaIM3aIlHs MAaTHUTHBIX
oJeH MOCTOSTHHBIX Mar"HuToB, ,Z[GﬁCTBI/IH MAarauTHOTrO I10JIsI Ha IMIPOBOJJHUK C

TOKOM, CBOMCTBa AJIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJIBUTATEINSI TTOCTOSHHOTO TOKa): (OPMYJIUPOBAThH
MpoBepsieMble NPEATNONIOKEHNS, COOMpPaTh YCTaHOBKY M3 TNPEAJIONKEHHOIO 00OpYyIOBaHUs, ONMHUCHIBATH XOJ
OmbITa ¥ (YOPMYIHPOBATH BBIBOBI;

® BBIIIOJIHATE IMPAMBIC U3MCEPCHUA TEMIICPATYPEI, OTHOCHUTEIBbHON BIIAXKHOCTHU BO3ayXxa, CUJIbI TOKa,
HaMpsOKEHUA C HUCIOJB30BAHUEM aHAJIOTOBBIX HpI/I60pOB U JaT4YnKOB (1)I/IBI/I'-ICCKI/IX BCJIMYWH, CpaBHUBATbH
pe3yabTaThl U3MEPECHUN ¢ YIETOM 3aJaHHONU aOCOFOTHOM MOTPEITHOCTH;

® [pPOBOAWUTH HCCIEJOBAaHHE 3aBUCUMOCTH OJHOW (U3MYECKOW BEJIWYMHBI OT JApPYroH C
HCTIOJNBb30BaHUEM NPSAMBIX M3MEPEHUH (3aBUCUMOCTH CONPOTHBIICHHS MPOBOJHHKA OT €ro JUIMHBI, IUIOLIAIH
MOMEPEYHOro CCUYCHHA M YACIBHOI'O0 COIIPOTHUBJICHHSA BCHICCTBA IPOBOJHHKA, CHUJIBI TOKA, UAYIIETO YCpPE3
MPOBOJHMK, OT HANpsDKEHWS Ha TIPOBOJHUKE, WCCIEAOBAHME IIOCIEJOBATEIBHOIO W IapajuIeNbHOTO
COCAMHEHUH IPOBOJHHUKOB): IUIAHUPOBaTh MCCIIEAOBAaHHE, COOMpAaTh YCTAaHOBKY M BBINOJHSITH W3MEPEHUS,
cliefysl MpEeUIOKEHHOMY IUIaHy, (PUKCHPOBAaTh PE3YJIbTaThbl MOJYYEHHOHW 3aBHCHMOCTH B BHJE TaOiHIl H
I‘pa(i)I/IKOB, JCJIaTh BBIBOAKI 110 pE3yJIbTaTaM HCCICIA0BAHUA;

® TPOBOAWUTH KOCBEHHBIE H3MEpeHUs (u3ndeckux BedWynH (yAeTbHas TEMIOEMKOCTh BELIECTBA,
COIPOTHBIICHUE MIPOBOJHHKA, pab0Ta U MOIIHOCTH AJIEKTPUUECKOTO TOKA): TUNIAHUPOBATh U3MEPEHHs, COOMpaTh
9KCHEPUMEHTAIBHYIO YCTAHOBKY, CIIeAysl MPEIJIOKEHHOW HHCTPYKLUH, ¥ BEIYUCIISATH 3HAYCHNE BETUYMHEI;

e Cco0JrOAaTh NPaBUJIa TEXHUKH 0€30IIaCHOCTH IPH padoTe ¢ JIabopaTOPHBIM 000PYIOBaHUEM;

® XapaKTepH30BaTh MPUHITUIBI ACHCTBUS M3YUCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOIi
Ha WX omucaHus (B TOM YHCIIE: CHCTEMa OTOIUIEHHS IOMOB, THTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIBTMETpP, CUETYMK OJEKTPUYECKOW DHEPTUH, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHbIC
ANIEKTPONpUOOpEl  (IPUMEPBI), DIEKTPUUECKUE MPEIOXPAHUTENH, OJIEKTPOMAarHHUT, 3JCKTPOJBHUraTelb



MIOCTOSIHHOTO TOKA), WMCIOJIB3ys 3HAHUS O CBOMCTBAX (PM3NYECKHX SBICHUH M HEOOXOOMMBbIE (GH3MUIECKHE
3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEpUTEIbHbIE NPHOOPHI MO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTeIb BHYTPEHHETO
CTOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbl JJIEKTPUYECKHUX LENeH ¢ MOCIeN0BATENbHBIM |
napaieabHbIM COCIUHEHUEM 3JIEMEHTOB, Pa3inyas yCIOBHbIE 0003HAUYEHUS SIIEMEHTOB MEKTPUUYECKUX LICEH;

® TpPUBOAUTH NpPUMEPHl (HAXOAWUTh WHGPOPMALHUIO O MPHUMEPax) HPAKTHUYECKOTO HCIOIb30BAHUS
(u3NUecKnX 3HaHUH B MOBCEIHEBHOM JKM3HU AJIsl o0ecieueHus] 0€30MacHOCTH MPH 0OpalleHnH ¢ TpubopamMu u
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3M0POBbSI U COOJIOACHUS HOPM 3KOJOTMYECKOTO TMOBEICHUS B
OKpY’KarolLlel cpene;

OCYILIECTBIATh MOMCK MH(popManmu Gu3ndeckoro copepkanus B MHTepHETe, HA OCHOBE MMEIOIINXCS
3HaHUH W TYTEM CpaBHEHHS [OTMOJHHUTEIBHBIX HCTOYHUKOB BBIACISATH WHPOPMALMIO, KOTOpas SBIACTCS
MIPOTHBOPEIHBOM MITH MOKET OBITH HEJOCTOBEPHOM;

® JICIIOJIB30BATh MPH BBHIIOJHEHUH YYEOHBIX 33JaHUM HayYHO-TIOMYJISAPHYIO JIUTEPATYpy PpuU3ndecKoro
COJep)KaHUsl, CIPaBOYHbIE MaTepUalbl, pecypcbl ceth VHTepHeT, BiaaeTh NpuéMaMu KOHCIEKTHPOBAHHS
TEKCTa, MpeoOpazoBaHus HH(HOPMAIIUK U3 OJHOW 3HAKOBOHM CUCTEMBI B JIPYTYIO;

® C031aBaTh COOCTBEHHBIE NMUCHMEHHBIE M KPAaTKHE yCTHBIE COOOIIeHMs, 0000mass nHPOpMAIHIO W3
HECKOJIbKMX HMCTOYHHMKOB (U3MUYECKOIO COAEpXKaHMSA, B TOM YHUCIE IyOJIMYHO NPEACTABIATH PE3YJIbTaThI
MPOEKTHON WM MCCIEeNOBAaTENbCKON HEATEIBbHOCTH, IPH 3TOM TIPAaMOTHO HCIOJIb30BaTh W3YyUEHHBIH
MOHSATHUHHBIN anmnapat Kypca (GU3UKH, COITPOBOKAAThH BBICTYIJICHUE MPE3CHTAINECH;

® TpU BBHIMOJHEHUH YUYEOHBIX MPOEKTOB W HCCIEAOBAaHHN (PU3MYECKHX MPOIECCOB paCIpPEeIsiTh
O6ﬂ3aHHOCTI/I B rpymnmne€ B COOTBECTCTBUHM C IIOCTABJICHHBIMU 3aJja4yaMH, CJIICAWTL 3a BBINIOJIHCHHUEM IUJIaHA
NEUCTBUM U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBCHHBIH BKJIad B JEATEIBHOCTb TIPYIIIH,
BBICTpaBaTb KOMMYHHUKATHUBHOC B33HMO}ICI71CTBH€, IIPOABJIAA TOTOBHOCTD pa3peilaTh KOH(i)J'II/IKTLI.

® HCIIOJB30BAaTh IIOHATUS: CHCTEMA OTC‘IéTa, MaTepuajibHasgd TOYKa, TPAaCKTOpHUsA, OTHOCHUTCIHbHOCTbL
MEXaHUUECKOT0 ABIXCHUS, leopmantus (yrpyras, IiiacTiieckas ), TpeHHe, ICHTPOCTPEMHUTENbHOE YCKOPEHHE,
HEBECOMOCTb M TIEPETPY3KH, LEHTP THKECTH, aOCONIOTHO TBEPAOE TEJIO, LEHTP TSDKECTH TBEPIAOrO Tea,
paBHOBECHE, MEXaHUUECKUE KOJIEOaHUsI U BOJIHBL, 3BYK, HH(Pa3BYK U yIbTPa3BYK, HJIEKTPOMAarHUTHBIC BOJIHBI,
IIKajJIa 3JICKTPOMAariuTHbLIX BOJIH, CBET, 6HH30pyKOCTB " 1aJIbHO30PKOCTh, CIICKTPLI UCITYCKaHUA W IOTJIOIICHUA,
anb(a-, 6eTa- ¥ raMMa-u3ITydeHUs], U30TOIBL, SJIepHasi SHEPIeTHKA,

e pasznuuaTh  sBIEHUA ~ (PaBHOMEpPHOE M  HEPaBHOMEPHOE  NPSMOJHMHEHHOE  JBHIKCHHE,
PaBHOYCKOPEHHOE MpPSIMOJIIMHEHHOE MABMXXEHHE, CBOOOJIHOE TMaJeHHWEe TeJl, PaBHOMEPHOE [BIDKCHHE IO
OKpPY)KHOCTH, B3aUMOJICHCTBHE TeJ, DPEaKTHUBHOE JBIDKCHHE, KoyeOaTenbHOe JBIKCHHE (3aTyXarolue |
BBIHYXKJICHHBIC ~ KOJICOAaHUS), PpE30HAHC, BOJHOBOE JBIDKCHHE, OTPAXKCHHUE 3BYKa, NPSMOJIHHEHHOE
pacnpocTpaHeHue, OTpaXCHHUE W TPEJIOMJICHHE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, Pa3jIoKEHHE
0eToro cBeTa B CIIEKTP U CJIOXKEHUE CIIEKTPAJIbHBIX [[BETOB, IUCIIEPCHS CBETA, ECTECTBEHHAS PaMOAKTHBHOCTH,
BO3HUKHOBEHHE JTHHENYATOTIO CIICKTpa I/I3J'[yquI/I${) 10 OIMMCAaHUIO HMX XapaKTCPHBIX CBOIMICTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX AaHHOE (PU3HUYECKOE SIBICHUE;

® DAacrHo3HaBaTh MPOSBICHUE M3YUYCHHBIX (PM3MUYECKHUX SIBICHUI B OKPYXAlOIIEM MHUpPE (B TOM YHCIE
¢u3nueckue SBICHUS B MPUPOAE: NPUIMBBL U OTJIUBBHI, ABIKEHHE IUTaHeT COJHEYHOH CHCTEMBI, PEaKTHBHOE
ABUKCHHUE JKHUBBIX OPraHu3MOB, BOCIIPUATHUC 3BYKOB »XHWBOTHBIMH, 3C€MIICTPIACCHHC, ceiCMUYECKHe BOJIHBI,
IyHaMH, 05XO, MOBE€Ta TCJI, OITHYCCKHUEC ABJIICHUA B IPUPOAC, OMOJIOTHYECKOE )IeﬁCTBHe BUIHUMOTIO,
yIbTPaHOIETOBOTO U PEHTTEHOBCKOTO U3IIyUYeHHUH, €CTECTBEHHBII paliOaKTUBHBIHI

(1)OH, KOCMHNYECKHUE JIy4H, PaaOaKTUBHOC H3JIYyYCHHUC IIPUPOJHBIX MHHEPAJIOB, HeﬁCTBHe
PaAMOAKTUBHBIX M3TYYCHUH HAa OPTaHM3M YEJIOBEKa), IIPU 3TOM MEPEBOANTH MPAKTHUECKYIO 33729y B y4eOHYIO,
BBIJICJIATE CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (DU3NYECKUX SIBICHUM;

® OIUCHIBaTh M3YUYCHHBIE CBOMCTBA TeN M (PM3NUECKUE SBJICHUS, UCIONIB3Ys (PU3NUECKUE BEITHMYMHBI
(cpenHsisi 1 MTHOBEHHAasl CKOPOCTH Teja IPH HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MepeMelleHHe, MyTh,
YIJI0Basi CKOPOCTh, CUJIa TPEHUs, CHJIa YIPYIOCTH, CUJIa TSDKECTH, YCKOpEHHE CBOOOIHOTO IaJEHUs, BeC Tela,
UMITYJIbC TENa, UMITYJIbC CHUJIBI, MEXaHHYecKast padoTa M MOLIHOCTb, TOTEHIMAIbHAS SHEPTHA Teja, MOAHATOro
HaJ TIOBEPXHOCTHIO 3E€MIIM, MOTEHIHAJIbHAs DHEPrHs C)KAaTOW NPYXKHUHBI, KUHETHUECKash SHEpPrus, IOJHas
MeXaHU4YeCKas SHEeprus, Mepuo] U 4acToTa KojeOaHWH, JUIMHA BOJIHBI, T'POMKOCTh 3ByKa U BBICOTa TOHA,
CKOPOCTb CBETa, II0Ka3aTellb IPEIOMIICHHSI CPelibl), IPU ONUCAHUU [IPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICI
UCTIONB3YEMBIX BEJTMUUH, 0003HAUCHHS U CIUHHULIBI (PHU3MUECKUX BEIMYHH, HAXOIUTH (POPMYJIBI, CBS3BIBAIOIINE
TaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTH TIpaWKH HM3YYEHHBIX 3aBUCHMOCTEH
(hM3UIEeCKUX BETMYNH;



® XapaKTepHU30BaTh CBOWMCTBA Tell, (pU3MUECKHE SBJICHHS M MPOIECCHI, HCIONB3Ys 3aKOH COXPAHCHUS
SHEPTUH, 3aKOH BCEMUPHOI'O TATOTCHUS, NPUHLMI CYNEPHO3ULUHN CHUJI, IPUHLUMI OTHOCUTENbHOCTH [ anuies,
3akoHbl HbIOTOHA, 3aKOH COXpPaHEHUS HMMIIYJIbCA, 3aKOHBl OTPAXKEHHS M IPEJIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHUsSl 3apsSIOBOTO M MAacCOBOTO 4YHCEN IPH SACPHBIX pEakUUsX, MPH 3TOM [aBaTh CIOBECHYIO
(hopMynHpPOBKY 3aKOHA U 3aMCHIBATh €M0 MAaTEMAaTHYECKOE BBIPAKEHHE;

e O00BACHATH (PrU3MYECKHE NPOLECCHl M CBOMCTBA TElI, B TOM YHCJIE M B KOHTEKCTE CHUTYallUi
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH PUIMHHO-CIICACTBECHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3
2-3 NOTMYECKHX IIaroB ¢ OMOpPOi Ha 2—3 M3YUYCHHBIX CBOWCTBA (PM3MUYECKHUX SIBICHUH, (PU3MYECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEN;

e pemarh pacu€THBIC 3a/a4 (ONUPAIOIINECS Ha CUCTEMYy M3 2—3 ypaBHEHHM), UCIIONIB3ys 3aKOHBI U
(dbopMmynbl, cBs3bIBarOIIME (hU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMSA 3a/laud 3alllChIBaTh KPaTKOe
yCJIOBUE, BBIABIISTH HEAOCTAIOUINE WM M30BITOYHBIC AaHHBIC, BRIOMPATh 3aKOHBI H (OPMYIIBI, HEOOXOIUMEBIE
JUIL PELICHHUs, MPOBOAUTH Pacu€Tel M OLEHHMBAaTh PEATMCTHYHOCTH MOJYYEHHOI'O 3HAYCHUS (QH3MUECKON
BEJIMYHHBI;

® pacHo3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXKHO PEIINTh HPU HOMOILIHM (PU3NUECKUX METOAOB, UCIIONIB3YS
ONMCAHHE HCCIECJOBAHUs, BBIICJIATh INPOBEPSIEMOE MPEINOJIOKEHHE, OLECHHBATh NPABHIBHOCTb IOPSAKA
MMPOBCACHUSA UCCICAO0OBAHUA, ACJIaTh BBIBOJAbI, MHTCPIPETUPOBATE PE3YJIbTAThI Ha6J’IIO)ICHPII71 " OIIBITOB;

® IIPOBOJUTH OMBITHI 110 HAOIOACHUIO (PU3MUECKUX SIBICHUH WIN (PU3HUECKUX CBOUCTB Tell (M3ydeHHe
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs] 3HEPrHM, 3aBUCHMOCTH Iepuoja KojeOaHWH MpPYKUHHOTO
MAasITHUKA OT MAcChl Ipy3a U KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTD OT aMIUTUTYbl MaJIbIX

Kose0aHuil, NpsSMOIIMHEHOE PACIPOCTPAHEHHE CBETA, Pa3lIOKEHUE OEJI0ro CBETa B CHEKTpP, U3ydeHHE
CBOICTB M300pa)KeHUsI B IUIOCKOM 3€pKajeé M CBOMCTB H300pa’keHUsl INpeAMeTa B coOuparomei uHse,
HaOJIONEHUE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB H3IYYEHUS): CaMOCTOATENBHO COOMpATh YCTAaHOBKY H3
H30BITOYHOTO HAOOpa 000PYIOBAHUS, OIUCHIBATEH X0 OMBITA U €T0 PE3YNbTaThl, (POPMYINPOBATH BHIBOJEI,

® TPOBOAWUTH TNPH HEOOXOJUMOCTH CEpPUIO TMPIMBIX HM3MEPEHUH, ONpeleisisi CpelHee 3HaueHHE
nu3MepsieMoll BenMuyMHBl ((QOKycHOE paccTosiHMe coOuparonield JHH3BI), O0OOCHOBBIBATH BBIOOpP crocoba
n3MepeHust (M3MEpPUTEIHHOTr0 Mprudopa);

® [POBOAWUTH HCCIEIOBAHUE 3aBUCUMOCTEHl (U3MUECKMX BEIMYMH C HCIHOJNB30BAaHUEM MPIMBIX
HU3MEPEHUH (3aBHCUMOCTh MYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM IBIDKEHHM O€3 HayaJbHOH CKOPOCTH,
nepmuoaa KoJe0aHnii MaTEMAaTHYECKOTrO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKCHHA CBETA OT yIJia
NaJCHUsl ¥ yria NpeJIOMJICHHS OT yrila HaJeHHs): IUIAHUPOBATh MCCIIEIOBAHME, CAMOCTOATEIILHO COOMpAaTh
YCTaHOBKY, (PUKCHpOBaTh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3MUECKUX BEJIMYMH B BHIE TaOIHL U
Fpa(i)I/IKOB, JACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM HUCCIICAOBAHUSA,

® TIPOBOAUTH KOCBEHHBIE M3MEPEeHUsT (PU3NUECKUX BEJMUYHH (CPEIHsIsE CKOPOCTh M YCKOPEHUE Tella MpH
PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOIHOTO MaJeHHS, KECTKOCTh MPYKUHBI, KOIQOUIIMEHT TPEHUS
CKOJIB)XEHUsI, MeXaHHWdeckas paboTa M MOIIHOCTh, YacTOTa W IEpPHOJA KoJeOaHWH MaTeMaTH4eCKOro |
MPYKHUHHOI'O MAasATHUKOB, ONTHYECKas CHJIa COOMpAOINEH JIMH3bI, PAJMOAaKTUBHBIM (DOH): IUIAHHUPOBATH
M3MEpEeHHsI, COOMpPAaTh SKCIEPHUMEHTAIbHYIO YCTAHOBKY W BBIIIOJHATH HM3MEPEHUS, CIEIys NpPeII0KeHHOM
WHCTPYKLMH, BBIYUCIISATH 3HAUYCHUE BEJIMUMHBI U aHAIW3UPOBATh MOJTYy4YEHHBIE PE3YJIbTAThl ¢ YUETOM 3alaHHOM
MOTPEIIHOCTH U3MEPEHUH;

e COOII0ATh MpaBiIa TEXHUKU 0€30MacHOCTH NpH padoTe ¢ 1abopaTopHbBIM 000y I0OBAHUEM;

® pas3jmn4aTb OCHOBHBLIC IIPU3HAKKW HN3YYCHHBIX (1)H3H‘ICCKI/IX MO}ICJ’[CﬁZ MaT€puajibHas TOYKa,
a0CoNOTHO TBEP/IOE TENO, TOYSUHBIH WCTOYHWK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO S/pa;

® XapaKTepHU30BaTh NPUHIMIIBI ACHCTBHUSA U3YyUCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH
Ha MX ONMHUCaHUs (B TOM YHCIE: CIIUAOMETDP, JaTYUKH ITOJIOKEHHUS, PACCTOSIHUASA M YCKOPEHHMS, PaKeTa, 9XOJIOT,
OYKH, TepucKomn, (QoToammapaT, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa),
HCIIOJIB3Yyd 3HAHUA O CBOICTBax q)HSI/I‘IeCKI/IX SIBIICHUN U HeO6XOIII/IMI)Ie (I)I/IBI/I‘ICCKI/Ie 3aKOHOMEPHOCTH;

® JCMONB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKM H3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
HU3MEPUTENBHBIX NPUOOPOB M TEXHOJOTHUYECKHX IPOLECCOB IMPH PEHICHUH y4eOHO--TIPaKTHYECKHX 3ajad,
OINITUYECKHUE CXEMBI AJIs IOCTPOCHUS N300pakEeHU B INIOCKOM 3epKae U coOMparoIlei JTUH3e;

NPUBOANTG TPUMEPHl (HAXOOWTh HHPOPMALMIO O TPHMEpax) MPAKTHIECKOTO HCIOJIB30BaHHS
(u3nUecKnX 3HaHUH B MOBCEIHEBHOM JKHU3HU AJIsl o0ecrieueHus] 0€30MacHOCTH MPpH 00palleHn: ¢ TpubopamMu u
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3AOPOBBSI U COOJIOACHUS HOPM DKOJIOTUYECKOTO MOBEICHUS B
OKpY>Kalolllen cpesie;



® OCYNIECTBISATh TOWUCK WHGOpMANMU (PU3MUECKOTO cojaepkaHus B HHTepHeTe, caMOCTOSTEIhHO
(hopMynupyst TIONCKOBBIXA 3aIIPOC, HAXOJUTH ITyTH OTMPEAETICHHUS JOCTOBEPHOCTH IMOIYICHHOW WH(POPMAIUN Ha
OCHOBE MMEIOIINXCS 3HAHUHN ¥ TOTIOTHATEHHBIX UCTOYHHUKOB;

® JICTIOJIB30BATh MPH BBHIMOJHEHUH YUEOHBIX 33/laHUi HayYHO-TIOMYJIAPHYIO TUTEPaTypy PU3HIecKOro
coJiep’KaHusl, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHer, BmageTh NpuEMaMH KOHCIEKTHPOBAHUS
TeKcTa, IpeoOpa3oBaHus HHPOPMAIINH U3 OJTHOHM 3HAKOBOM CHCTEMBI B IPYTYIO;

e co3maBaTh COOCTBEHHBIE NHCHMEHHBIE K YCTHBIE COOOIIEHWS Ha OCHOBE WH(OpPMAINH W3
HECKOJIbKMX HMCTOYHUKOB (PH3MUECKOTO CONEpKaHUs, MyOIMYHO TPEICTABISATH PEe3ydbTaThl MPOESKTHOM WIH
WCCIIEIOBATEIbCKON NIE€ATENBHOCTH, NMPU 3TOM TI'PAMOTHO HCIOJIB30BaTh W3YyUEHHBIM TMOHSATUMHBIN ammapat
H3yyaeMoro pasfena (GU3MKH M CONPOBOXKIATH BBHICTYIUICHHE Tpe3eHTauuel ¢ yd€ToM ocoOeHHOcTel
ayTUTOPHUH CBEPCTHUKOB.



COJAEP)KAHHUE YYEBHOI'O ITPEJIMETA
Pa3nen 1. ®u3uka u €€ posib B MO3HAHUH OKPYKAIOIIEr0 MUPA.
®usuka — Hayka o npupope. SBinenHus npupojsl. Ousndeckue SBICHUS: MEXaHUUECKHUE, TEIIOBBIC,
JNEKTPUIECKHE, MarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ousnueckne BenuuuHBL. M3mepenne (u3mdeckux BenwanH. Dmswdeckne mnpuOopsl. IlorpemHocTs
nu3MepeHuid. MexIyHapoaHas CUCTeMa CIUHHLI.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3ydalOT NPUPOAY. ECTECTBEHHO-HAyUHBIH METOJT
MTO3HAHV: HAONIOIEHNE, MTOCTAHOBKAa HAYYHOTO BOIPOCA, BBIABM)KEHHE THIIOTE3, SKCIIEPHUMEHT 10 TPOBEpPKE
TUIIOTE3, 00bsSCHEHNE Ha0MoAaeMoro siBineHus. Onucanue GU3NIECKUX SBICHUH C TOMOIIBIO MOJETICH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIE, JIIEKTPUIECKHIE, MAaTHUTHBIE, CBETOBBIE SIBIICHUSI.

2. ®uznyeckue NPUOOPHI U MPOIIeIypa MPSIMbIX H3MEPEHUH aHAIOTOBBIM U IIU(POBBIM TPUOOPOM.

Jlabopamopnuie pabomost u onvinol.

1. Onpenenenue eHbI JeIEHUS MKAIBI U3MEPHUTEIHHOTO TPUOOpA.

2. Usmepenne 06bEMa JKUAKOCTH M TBEPIOTO TETA.

Paznen 2. [lepBonavyanbHble CBeleHUsI 0 CTPOEHUM BellecTBa.

CTpOGHI/IC BCIIECTBA: aTOMbI U MOJICKYJIbI, X Pa3MCPhI. OHI)ITI)I, JOKa3bIBaOIME JUCKPETHOC CTPOCHUC
BEIEeCTBA.

JBwxkenue yactul] BemecTBa. CBs3b CKOPOCTH NBIDKCHUS YAaCTUIl ¢ Temrmeparypoil. bpoyHoBckoe
IBIOKeHKe, Tuddy3us. BzanmoaeicTBre 4acTUIl BeleCTBA: MPUTIKCHNE H OTTATKUBAHHE.

ArperaTHble COCTOSHHS BEUIECTBA: CTPOSHHE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTAITMYECKHUX) TEll

B3anMocBs3p Mexay CBOMCTBaMM BELIECTB B PAa3HBIX arperaTHBIX COCTOSIHUAX M UX aTOMHO-MOJIEKYJISPHBIM
crpoenueM. OcoOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBL.

Hemoncmpayuu.

1. HaGmogerne OpOyHOBCKOTO JBMKEHUSI.

2. HaoOmonenue nuddy3u.

3. HaGmronenue siBjieHUH, 0OBACHIIONIMXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie padbomout u onvimot.

1. Onpenenenue pa3MepoB MaJBIX TN U OIIEHKA AWMaMETpa aToMa METOIOM PSIOB (C UCIOIBE30BaHUEM
¢dororpaduii).

Paznen 3. /IBusxenue u B3auMo/ieiicTBue TeJl.

MexaHnuyeckoe NBHKeHHUE. PaBHOMEpPHOE U HepaBHOMEpHOE NBHKeHUE. CkopocThb. CpellHsAs CKOPOCTh
[IpU HEPABHOMEPHOM JIBIDKEHUHU. PacUET MyTH U BpEeMEHH JIBIKEHUS.

SlBnenue wHepnuHu. 3aKOoH WHEpHHUH. B3auMopeicTBHE Tel Kak IPHYMHA W3MEHEHHS CKOPOCTHU
IBIKEHUs Tell. Macca kak Mepa uHepTHocTd Tena. [lmoTHocTh BemiecTBa. CBs3b IUNIOTHOCTH C KOJUYECTBOM
MOJICKYJI B €UHUIIEC 00BEMA BEIIECTRA.

Cuita Kak xapakTepHUCTHKa B3auMoJieicTBUs Tel. Cuia ynpyrocTa u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIIbIO JUHAMOMETpa. SIBjieHue TAroTeHus U cuia TsoxkecTd. Cuia TsSDKeCTU Ha APYTUX IiaHeTax. Bec Tena.
HesecomocTs. CrnoxeHue cuj, HalpaBiICHHBIX [0 OAHOW mpsiMoil. PaBHopeictByromas cui. Cuna TpeHHs.
Tpenue cKoNbXKEHUS U TPEHHE TTOKOs. TpeHne B IPUpOIe U TEXHUKE.

emoncmpayuu.

HaOiroienne MexaHHYEeCKOTO IBUKCHUS TelIa.

M3mepenne cKOpOoCTH MPSMOJTMHEHHOTO JBUKCHUSI.
HaGmronenue sSBiaeHUS HHEPIINN.

HaGimroienne n3MeHeHus: CKOPOCTH NPY B3aUMOJISHCTBUH TEI.
CpaBHEHHE Macc M0 B3aUMOJCHCTBUIO TE.

. CrnoxeHnue cwii, HalIpaBJICHHBIX 110 OJTHOM TPSMOM.

ﬂaﬂopamopnbte padomut u onvimul.

1. Onpenenenue MIOTHOCTH TBEPOTO TEIA.

2. V3ydeHue 3aBUCUMOCTH pacTspKeHUs (aedopMaiii) npy>KUHBI OT MPUI0KCHHON CHITBI.

3. V3yueHne 3aBUCHUMOCTH CHIJIBI TpPEHHS CKOJILKEHHS OT CWJIbI JIABJICHHS M Xapakrepa
CONPUKACAIOUTUXCSI TOBEPXHOCTEH.

Pasnen 4. laBieHue TBEPABIX TeJ, JKHIAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUSI U YBEIWUYEHUs AaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHUS
raza or o0béma, Temrieparyphl. Ilepenada maBneHus] TBEPABIMH TENaMHU, JXKUIAKOCTAMU W Ta3aMU. 3aKOH
[Nackans. [THeBMaTH4eckne MAaIIMHBL. 3aBUCUMOCTH NIABJICHHS JXKUAKOCTH OT TIyOWHBL ['mapocTtatmyeckuit
napanokc. CooOrmaromuecs: cocyasl. I napaBnudeckne MeXaHu3MBbl.

AtMocdepa 3emnaum u atMocdepHoe aBicHHE. [IpUYMHBI CyIIECTBOBAaHUS BO3AYIIHOH O0OJOYKU

ISR NS .



3emmu. Onwir Toppuuenn. M3meperne atMocepHOTo MaBiieHUs. 3aBUCHUMOCTh aTMOC(HEPHOTO JABJICHHS OT
BBICOTHI HaJ ypoBHEM Mops. [Ipubopbl mns maMepeHus: atMoc(epHOTro JaBieHus. 3HAKOMCTBO ¢ mpodeccueit
METEOpOJIOT.

JleiicTBre JKUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BrITankuBaromias (apxumMenoBa) cuia. 3akoH
Apxumena. [InaBanue Ten. BozmyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTH JIaBJIEHMS ra3a OT TEMIIEPATYPHI.
[lepenava qaBieHUs )KUIKOCTHIO U Ta30M.
Coobmaromyecst COCyIbl.
I'mppaBnuyeckuii mpecc.
[IposiBnenue meicTBHs aTMOC(HEPHOTO TaBIICHHUS.
3aBUCHMOCTH BBITAIKHBAIOIIEH CIITBI OT 00BEMA MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIEH CUIIBI BECY BHITECHEHHON KHUIKOCTH.

8. YcrnoBue mutaBaHWS TeN: IUIAaBaHWE WM TIOTPYXKEHHWE TEI B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TeJa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvinol.

1. HccnenoBaHue 3aBUCIMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHON B KUAKOCTD YaCTH TeJa.

2. OmpeneneHre BITAIKHUBAIOMICH CHITBI, JEHCTBYIOMIEH Ha TEJO, TOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIONICH CHJIBI, JECHCTBYIOIICH HA TEIO B KUIKOCTH, OT MacChl

NogakownhE

Tena.

Pa3zpnen 5. PaGora u MOIIHOCTB. DHeprus.

Mexannueckast pabota. MOIHOCTb.

[lpocThie MexXxaHW3MBI: pblYar, OJOK, HAaKIOHHAS IUIOCKOCTh. llpaBuio paBHOBecHsi pbluara.
[lpumenenne mnpaBuia paBHOBECHsl pblyara K OJOKy. «3onoroe mpaBwio» MexaHukd. KIIJ mpoctsix
MexaHn3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanndeckast sHeprus. KuHernueckas W ToOTeHIMaidbHas 3Heprud. [IpeBpamienue ogHOro BHIA
MEXaHWYECKOW SHEPTHH B APYroil. 3aKOH COXpaHEHHUS SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvinol.

1. Onpenenenue pabOTHI CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUH Tella 10 TOPH30HTAIBHOM
MIOBEPXHOCTH.

2. HccnenoBanue ycnoBUN paBHOBECHS phIUara.

3. Hzmepenne KI1J] HakIOHHO# TUIOCKOCTH.

4. DKCnepuTMEHTAIFHOE TIOITBEPKACHIE 3aKOHA COXPAHEHUST MEXaHUYE€CKON YHEPTUH.

Pa3nen 6. TenuioBble siBJICHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKONW TEOpHH CTPOEHHUs BellecTBa. Macca M pa3Mepbl
aTOMOB M MOJIEKYJI. OTBITHL, TOATBEPHKAAIONIME OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKOW TEOPHUH.

Mogenu TBEPAOTO, KHUIKOTO M ra3000pa3HOro cocTosHUH BemlecTBa. Kpucrammyeckue u amopdHsie
tena. OOBSCHEHHWE CBOWCTB Ta30B, XHUIKOCTEH W TBEPJBIX TEI HA OCHOBE IIOJIOKEHHH MOJIEKYIISIPHO-
-KUHeTH4YeCcKOH Teopuu. CMaunBaHKe U KalIWIISIPHbIE ABJICHUS. TEII0OBOE paclIMpEHUE U CxKaTHE.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIIOBOTO JIBHKEHUSI YaCTHLl. BHyTpeHH:s 3HEprus.
Crioco6bl M3MeHEeHUs] BHYTPEHHEH JHEPIHU: TEIUIolNepeaada M coBepiieHre paboTel. Buabl Temionepenaydn:
TETIONPOBOIHOCTD, KOHBEKITHUS, H3TydeHHE.

KonnyecTBo TemnoTel. YienbHas TEIUIOEMKOCTH BELIECTBA. 1emI0OOOMEH M TEIIOBOE pPaBHOBECHE.
VYpaBHeHue TemsoBoro OanaHca. IlnaBneHue u oTBepAeBaHNE KPUCTALUIMUECKUX BEIIECTB. Y AETbHAs TEIJIoTa
iaeienus. [TapooOpa3oBanue u koHzeHcaius. Vcnapenue. Kunenue. Y aenbHas TEIuioTa mapooOpa3oBaHUSL.
3aBHCHUMOCTD TEMIIEPATYPBI KUIIEHUS OT aTMOC(HEPHOTO 1aBICHHUS.

BnaxxHocTs Bo3ayxa.

DHeprus TOIUINBa. Y AeTbHAs TEIUIOTa CTOPAHMSL.

IIpuntumel paboTse! TerioBbIX nBurateneit KI1/ TemmoBoro apurarens. TemioBbie IBUTATEIHN U 3aIUTa
OKpY>KaloIlel Cpeibl.

3aKoH COXpaHEHUs M MPEBPAIICHHS YHEPTHH B TETUIOBBIX MPOIIECCax.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBHKEHHUSL.

2. HaOmonenue muddy3um.

3. HaGmroneHue siBIIEHUH CMaYMBaHKS U KAlTWJUIIPHBIX SBJICHHIA.

4. HaOnroneHue TEIIOBOTO PacIInPEHUs Tel.



W3menenune naBneHus ra3a npu H3MEHEHHH 00hEMa 1 HAarpeBaHUH WITH OXJTAXKICHNU.
[IpaBuna u3mMepeHns TemMIeparypel.

Buae! reronepenaymu.

OxJTaKaeHUE TIPA COBEPIICHUH PAOOTHI.

Harpesanue npu coBepuieHr# pabOTH BHEITHUMH CHJIAMH.

10 CpaBHeHME TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11.HaGmroeHe KATICHUSL.

12.Ha0umoieHre MOCTOSIHCTBA TEMITEPATyphl TIPH IJIABICHUH.

13.Mopenu TEIUIOBBIX IBUTATENEH.

Jlabopamopnuie pabomost u onvimol.

1. OnbITHI 10 OOHAPYKEHHIO IEHCTBHS CHUII MOJICKYIISIPHOTO TTPHTSKEHIISL.

2. OmBITHI 1O BBIPAIIMBAHHUIO KPUCTAIIIOB MIOBAPEHHOMN COJIM MIIH caxapa.

3. OnbITH IO HAOTIOACHUIO TEIUIOBOTO PAaCIIUPEHHS T'a30B, JKUAKOCTEH 1 TBEPABIX TeIl.

4. OmbITHl, TEMOHCTPHUPYIOIINE 3aBHCHMOCTD JABJICHHA BO3JyXa OT €ro o0bhEMa M HarpeBaHUs WIH
OXJTXKICHHUS.

5. HccnenoBanue siBICHHS TEIUIOOOMEHA PH CMEITUBAHUN XOJIOJJHOM U TOpsiYell BOABIL.

6. OmpeneneHue yaenbpHON TETUIOEMKOCTH BEIIIECTBA.

7. OmpeneneHre OTHOCUTENBHOHN BIAYKHOCTH BO3yXa.

8. Omnpexernenune ynenbpHON TEIIOTHI IABJICHHS JIb/A.

Pa3zjnen 7. dnekTpuyeckue U MAarHUTHbIE SIBJIEHUSI.

Onektpuzauus Tel. J[Ba poaa 3JIEKTPUYECKUX 3apsnoB. B3aumonelcTBHe 3apsKEHHBIX Tel. 3aKOH
Kymnona (3aBuUCHMOCTB CHIIBI B3aMMOJECHCTBHS 3apsDKEHHBIX Tell OT BEIHMYWHBI 3apSAJ0B U PACCTOSHUS MEXKITY
TelaMu).

Onektpuyeckoe mone. Hampsok€HHOCTh — snekTpudeckoro mois. llpuHmun — cymeprno3unuu
ANEKTPUIECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexkTpuueckux 3apsaoB. OJIEMEHTapHBIA osiekTpuueckuit 3apsan. CrpoeHue aroma.
[IpoBoAHUKH U AMIIEKTPUKU. 3aKOH COXPAHEHMS ANEKTPUIECKOTO 3apsia.

DNEKTPUUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS IIEKTPHUUECKOTO TOKA. MICTOYHWKH TIOCTOSIHHOTO TOKA.
JleficTBHS AEKTPUYECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE). DJIEKTPUYECKHA TOK B JKHAIKOCTAX H
razax.
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Onextpuueckass nenb. Cuina Toka. JnekTpuyeckoe HampspkeHHe. COnpoTHBIEHHE NPOBOAHUKA.
VYnaenpHOE CONpOTHBIIEHME BemlecTBa. 3akoH Oma s yuyactka menu. IlocnenoBaTenbHOe M NapaiiesbHOE
COEIMHEHNE IPOBOIHUKOB.

Pabora u MOIIHOCTH 3JeKTpUdeckoro Toka. 3akoH J[koyns—JleHna. DnexkTpuueckue IeNH U
MOTPEOUTENH AEKTPUIECKON 3HEeprun B ObITY. KopoTkoe 3aMbikanne. 3HaKOMCTBO ¢ Ipodeccreid HeKTPHK.

ITocTosiHHBIE MarHUTHI. B3auMoaeiCTBHE TOCTOSHHBIX MarHUTOB. MaruuTHoe nosie. MaraurHoe mnoiie
3emiin W ero 3HaueHue s Ku3HM Ha 3emuie. OmbIT Opcrena. MarHuTHOE IOJIe BIEKTPUYECKOTO TOKa.
[IpuMeHeHne »SIIEKTPOMAarHUTOB B TexXHHUKe. JleficTBue MarHMTHOrO TONS Ha TNPOBOJHUK C TOKOM.
DJeKTpOABHUraTelb HOCTOSHHOrO TOKa. VICIonb30BaHre 3IEKTPOABUTaTeNel B TEXHUUECKUX yCTPOICTBAX U Ha
TpaHCIopTe.

Oneitel @apaned. SIBneHue sneKTpoMarHUTHOM uMHIykiuu. I[lpaBuno JleHma. OnekTporeHeparop.
CriocoObI OTy4eHHs! AIEKTPUIECKON SHEPrUu. DIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Tedl.

JBa poaa 3MeKTPUIECKUX 3apA0B U B3aUMOIeHCTBUE 3apsSHKEHHBIX Tedl.
VY CTpoiCcTBO U IEHCTBHE ANEKTPOCKOIA.
OneKTpocTaTuyecKass HHIYKIIHSL.

3aKoH COXpaHEHHsI AIEKTPUIECKUX 3apsIIOB.
[IpoBOIHMKH U TUITIEKTPUKH.

MonenupoBaHue CHIOBBIX JIMHUI JIEKTPUYECKOTO MOJIS.
HcTouHMKY TOCTOSIHHOT'O TOKA.

JlelicTBHSI SIIEKTPUIECKOr0 TOKA.

10 DIEKTPUICCKUI TOK B JKHIKOCTH.

11.T"a30BBIi pasps.

12.M3mepenue cuibl TOKa aMIEpMETPOM.

13.M3Mepenune 31eKTpHYECKOro HapsHKEHUST BOJIBTMETPOM.
14.PeocraT 1 Mara3uH COIPOTHUBIICHUT.
15.B3anmopeiicTBIE IOCTOSTHHBIX MarHUTOB.
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16.MopenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHNs TTOJIIOCOB MarHHTa.
17.MopnenupoBaHue MarHUTHBIX MOJIE€H OCTOSHHBIX MarHUTOB.

18.0mnsIT Opcrena.

19.MarHuTHOE 10Jj1€ TOKa. DJISKTPOMArHuUT.

20. [leficTBre MAarHUTHOIO IIOJIS1 HAa IIPOBOJHUK C TOKOM.

21.DneKkTpoABHUTraTeNb NOCTOSHHOTO TOKA.

22.VccaenoBanue sSIBJICHUS 3JEKTPOMarHUTHOW UHTYKIINH.

23.0mbiTel Papasest.

24.3aBUCHMOCTD HampaBleHHUsI MHAYKIHOHHOTO TOKa OT YCIIOBHI €r0 BOZHUKHOBEHHSI.
25.30neKkTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopusie padbomul u onvimul.

OmnbITHI 10 HAOTIOACHUIO NEKTPU3ALMH TEJl MHAYKLIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue aeicTBUSA 3JIEKTPUUECKOTO OIS HA POBOJHUKHU U JUJIEKTPUKH.
N3mMmepenne 1 peryanupoBaHue CHIIBI TOKA.

W3mMmepenune 1 peryinupoBaHue HAIPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 Pe3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOpeE.

6. OmbIThI, AEMOHCTPUPYIOILIUE 3aBUCHUMOCTD AJIEKTPUYECKOTO CONPOTHUBICHUS NMPOBOAHUKA OT €ro
JUTMHBI, TUIOIIA U TIONePEeYHOro CEUeHUs U MaTepuraa.

7. TlpoBepka mpaBuja CI0KEHHS HAMPSDKEHUH MPU TOCIIEI0BATEIFHOM COSAMHEHHUH IBYX PE3UCTOPOB.

8. IlpoBepka npaBuiia [uIs CHJIbI TOKA IIPH MApajIeIbHOM COeTIMHEHUH PE3UCTOPOB.

9. Omnpenenenue pabOTHI AEKTPUIECKOTO TOKA, HAYIIETO YEPe3 PE3UCTOP.

10.OmnpeneneHrie MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIENIIEMON Ha PE3UCTOPE.

11.MccnenoBane MarHUTHOTO B3aUMOCHCTBHSI TOCTOSIHHBIX MarHUTOB.

12.M3y4yenre MarHuTHOTO ITOJIsl IOCTOSIHHBIX MArHUTOB IIPH X OOBEINHEHNH U Pa3eNICHHUH.

13.MccnenoBanue AeHCTBHS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

14.0n5ITEI, AEMOHCTPUPYIOIINE 3aBUCHMOCTD CHIIBI B3aUMOJIEHCTBHS KAaTyIIKH C TOKOM M MarHUTa OT
CWJIBI TOKA M HaIlpaBJICHUS TOKA B KaTyIIKE.

15.M3y4enue neiicTBUSI MArHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.

16.0mbITHI IO WICCIIEIOBAHUIO SIBJICHUS 3JCKTPOMArHUTHOW WHIYKIWU: HCCIEJOBAaHHE H3MEHEHHH
3HAYECHUS] ¥ HaPaBJIEHHS HHAYKIIMOHHOTO TOKA.

Pasnen 8. Mexannueckue siBJICHHSA.

Mexanndeckoe aBrkeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCHUTENBHOCTh MEXaHUYECKOTO
IBIKeHNA. PaBHOMepHOE MpsMOJINHEHOe IBIKeHne. HepaBHOMepHOe npsMonuHeiiHoe ABmkeHue. CpeqHss u
MIHOBEHHAs1 CKOPOCTB Tella IPU HEPABHOMEPHOM JBH)KEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoJinHeiHoe nBrxeHne. CBoOoaHoe majaeHue. OnbiThl ["amues.

PaBHOMepHOE IBWKEHHE MO OKpYyKHOCTH. [lepwon m uactora oOpamenus. JIuHeiHas u yrioBas
CKOpPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

Ilepsrii 3akon HeroTona. Bropoit 3akon Herotona. Tpetnit 3akon Herotona. [lpuniun cynepnosunuu
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CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIBKEHUS, CUjla TPEHUs TOKOsl, ApYyTue
BUJIbI TPEHUS.

Cuna TsDKeCTH W 3aKOH BCEMHUPHOTO TSTOTEHHUSA. Y CKOpEHHE CBOOOAHOTO ManeHus. /[BmkeHne riaHer
Bokpyr Comaira. [lepBast kocMudeckas ckopocTb. HeBecoMOCTh 1 TieperpysKu.

PaBHOBecue wmarepuanbHOW TOYKH. AOcCOMOTHO TBEpHOE Teno. PaBHOBecwme TBEpHOTO Tema ¢
3aKpEeIIEHHON OChI0 BpameHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmmynec Tena. M3menenne nMirynsca. Mmmynbe cuimbl. 3aKOH COXpaHEHHS MMITyJbca. PeakTHBHOE
JBUYKEHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cunl TsbKecTH, ynpyroctd, TpeHus. CBs3b SHEPrUH U
pabotel. IloTeHnmanpHast PHEpPTUA Tena, MOJHATOTO HaJX TOBEPXHOCTHIO 3eMiH. lloTeHIwampHas SHEpPrus
ckaTo mnpyxkwHb. KuHermueckass »Heprus. TeopemMa o0 KHHETHYCCKOW SHEPTHH. 3aKOH COXpPaHEHHS
MEXaHUYECKOW SHEPTHH.

Hemoncmpayuu.

1. HaGmiogenne MeXaHUIECKOTO JABIDKEHUS TeJa OTHOCUTENHHO Pa3HBIX TET OTCUETA.

2. CpaBHEHHE MyTeH M TPACKTOPHH NBIKCHHS OJHOTO U TOTO JKE TeJla OTHOCHTEIBHO PAa3HBIX TEN
OTcuéra.

3. H3mepenue cCKOpOCTH U YCKOPEHHS TIPSMOTMHEHHOTO JTBUIKCHHUSL.

4. VccnenoBaHue MPU3HAKOB PaBHOYCKOPEHHOTO TBMXKEHHS.



5. HabmoneHne IBMKEHUS TEa 1O OKPYKHOCTH.
6. HaGmroneHne MeXaHWMUYECKHX SIBIICHHM, TMPOMCXOAANIMX B cucTeMe oTcuéra «Tenmexka» mpu eé

PaBHOMEPHOM U YCKOPECHHOM JIBUKCHUN OTHOCUTCIIBHO KabuueTa (1)I/ISI/IKI/I.

7. 3aBUCHMOCTH YCKOPEHUS TeJla OT MacChl TeJla U ICUCTBYIOIIEH Ha HETO CHIIBI.

8. HabGmronmeHue paBeHCTBA CHJI IIPH B3aUMOJICHCTBHU TEIL

9. HM3meHeHue Beca Tena NPy YCKOPEHHOM JBHKEHHUH.

10.ITepenaua uMiyabca Ipy B3aUMOIEHCTBUH TE.

11.TIpeoOpa3zoBaHus SHEPTUN TIPH B3aUMOACHCTBUH TEIL.

12.CoxpaHeHre UMITYJIbCa MTPHU HEYIIPYTOM B3aUMOICHCTBHUH.

13.CoxpaHeHnue uMIysbca Ipu a0COMIOTHO YIIPYTOM B3aUMOJCHCTBHUH.

14.HaGnroaeHue peakKTHBHOTO JBIKEHUS.

15.CoxpaHeHre MEXaHHIECKOW SHEPTHH MTPH CBOOOTHOM TaICHUH.

16.CoxpaHeHre MEXaHUYECKON SHEPTUU TIPH JIBIKEHUY TENa MOJ ACHCTBUEM NIPYKUHBI,
Jlabopamopnsie padomut u onvimot.

Onpenenenne yCKOpEHUs Tella IPH paBHOYCKOPEHHOM JBM)XEHUH TI0 HAKIIOHHOW TUTOCKOCTH.
HCCHGILOB&HI/IC 3aBUCHUMOCTH CUJIBI TPCHU CKOJIBKCHUS OT CHUJIBI HOPMAJIBHOT'O JaBJICHUA.
Onpenenenne k03hOUIMEHTA TPSHUS CKOJIBKCHMYSL.

Onpenenenne >KECTKOCTU TPYKUHBL.

Omnpenenenue pabOThl CUIIBI TPEHUsS] NMPH PABHOMEPHOM [BIKEHHHM Tella 1O TOPU30HTAIBHOM
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MTOBEPXHOCTH.

6. M3ydeHue 3aKOoHA COXPAHEHHS SHEPTUH.
Pasnen 9. Mexannyeckue KoJjie0aHus M BOJIHBI.
KonebarensHoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHWiA: MEpuoJ], 4acToTa, aMILUIUTYAA.

MaremaTryeckuil ¥ IPYKUHHBIA MasSTHUKHU. [IpeBpalienne sHepriuy Ipu KojIe0aTeTbHOM JABIKCHHH.

3aryxatomue KoneOanus. BreiHyxaeHHbIe KojeOaHus. Pezonanc. MexaHmueckune BonmHBL CBOHCTBa

MEXaHUYEeCKUX BOJH. [IpoponbHbIE U MONEpeyYHble BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ PaclpOCTpaHEHUSI.
MexaHU4YeCKHe BOJIHBI B TBEPIOM TeJie, CEHCMHUYECKHE BOJHBI. 3HAKOMCTRBO ¢ Ipodeccueii ceiicMoJIor.

3ByK. ' poMKoCTh 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.
Jemoncmpayuu.

1. HaGmoneHnue KoneOaHui Te MO ISHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U HA IPYKHUHE.

Habnronenue BIHYKICHHBIX KOJIEOaHUI 1 pe30HaHca.

PacrmpocTpanenue npooabHBIX U MOTIEPEUHBIX BOJH (HA MOJEIN).

Habironenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKycTHuYecKHil pe30HaHC.

Jlabopamopnuie pabomot u onvinol.

Onpenenenne 4acTOTHI U TIEpHO/Ia KoJIeOaHN MaTeMaTHUYeCKOTO MasiTHHKA.

Omnpenenenue 4acTOTHI U IEPUOJIA KOJIeOaHUH NPYKUHHOT'O MasTHUKA.

HccnenoBanne 3aBHCHMOCTH NEproa KOIeOaHUH MOBEIIEHHOTO K HUTH TPy3a OT JAJIMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH MEpHO/ia KOJIEOaHUH MPYKUHHOTO MasTHAKA OT MacChl Tpy3a.
[IpoBepka He3aBUCUMOCTH IIepHOa KosleOaHui rpy3a, TOABELIEHHOTO K HUTH, OT Macchl Ipy3a.
6. OmbITHI, IEMOHCTPUPYIOLIHME 3aBUCUMOCTh Nepuoja KojeOaHUi MPYKMHHOI'O MasTHUKAa OT MacChl
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rpy3a U XKECTKOCTHU NPY>KUHBI.

Paznen 10. DjekTpoMaraHuTHoe noJje v 3J1eKTPOMATHUTHbIE BOJHBI.
DIIEKTPOMArHUTHOE MOJe. DIEKTpPOMAarHuTHbIe BOJHBL. CBOMCTBa 3JEKTpPOMAarHUTHHIX BOJH. [llkana

QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue SJICKTPOMAIrHUTHBIX BOJIH UIA COTOBOM CBSI3H.

DnekTpoMarauTHas npupoja ceera. CKopocTs cBeTa. BOJIHOBEIE CBOMCTBA CBETA.

emoncmpayuu.

1. CpolicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIEC CBOWCTBA CBETA.

Jlabopamopusie padbomul u onsimul.

1. W3yueHue CBOHCTB 3JICKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOUIHHOTO Telle(hOHa.

Paznen 11. CBeToBbIe sIBJIEHHS.

JlyueBass momens cBera. Mcrounwku cBera. lIpsMonmHEHHOE pacnpoCTpaHEHHE CBETa. 3aTMEHIS

Connna u Jlynsl. Otpaxkenue cBeta. [lnockoe 3epkano. 3aK0H OTPasKeHUS CBETA.

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKoH MMpeJIOMJICHUSA  CBCTA. ITomuoe BHYTPCHHEC OTpPAKCHUC CBCTA.

Hcnonp30BaHue MOJIHOTO BHYTPCHHET'O OTPAXCHUA B OIITUICCKHUX CBECTOBOAAX.

JIunza. XO,Z[ queﬁ B ImH3e. OnTHYecKas cucrema (I)OToar[napaTa, MHKPOCKOIIa U TCJICCKOIIA. I'na3 kak



onTuyeckas cucrtema. brnzopykocTh U aTbHO30PKOCTb.

Paznoxxenne Gemnoro ceera B criektp. OmeiTel HetoToHa. CrioskeHne CIIeKTpalbHBIX 1[BETOB. Jlnucmepcens
CBeTa.

Hemoncmpayuu.

[IpsamonuHeitHoe pacipocTpaHEeHHUE CBETA.

OTpakeHue cBeTa.

[Nony4enue n3o0pakeHH B MIOCKOM, BOTHYTOM M BBIITyKJIOM 3€pKaJiax.
IIpenomnenue cpera.

OnTHueckuii CBETOBOA.

Xon yuei B coOuparolei Tunsze.

Xop JTydel B pacCeuBarolle JIMH3E.

[omyuenne n300pakeHHiA C TOMOIIIBIO JIHH3.

10 [Mpunnun geticteus ¢oroarnmnapaTa, MUKPOCKOTA U TEIECKOTIA.

11.Mogpensb rmaza.

12.PaznoxeHne OEoro cBeTa B CIEKTP.

13.ITonyyeHue 6EIOTO CBETA IPH CIIOKCHUU CBETA PAa3HBIX 1BETOB.

Jlabopamopnuie pabomot u onvinol.

1. WccrnenoBanue 3aBUCUMOCTH YTIIa OTPAYKEHHSI CBETOBOTO JIy4a OT yTia MMajeHHs.

2. V3ydeHue xapaKTEpPUCTHK U300paKEHUS MpeIMeTa B IJIOCKOM 3epKalle.

3. HccnenmoBaHne 3aBUCMMOCTH yrila TpPEIOMIICHHS CBETOBOTO Jy4a OT yIJia MajeHUs HA TpaHHIEe
«BO3ITyX—CTEKIIO».

4. Tlomydenune n300paXKEHUH ¢ TOMOIIBIO COOMPAFOIIEH THH3EI.

5. Onpenenenne GpoKyCHOTO PACCTOSHHUS U ONTUYECKON CHITBI COOMPAIOIIECH JTMH3HI.

6. OmbITHI IO pa3IoKEHHIO OEJIOT0 CBETa B CIIEKTP.

7. OMBITHI IO BOCIIPHUSATHIO [[BETA MPEAMETOB IPH MX HAOIIOICHNHN Yepe3 IBETOBBIE (DHIBTPHL

Pa3nea 12. KBaHnToBbI€ ABJICHHA.

OmnbiTel Pesepdopaa u mnanerapuas mojesb atoma. Monenb aroma bopa. Mcnyckanue u noriomeHne
cBeta aToMoM. KBaHThI. JIMHEHUaThIE CIEKTPHI.

PamnoaktuBHOCTH. Anb(a-, OeTa- u raMma-u3nydeHus. CTpoeHne aToMHoro siapa. HykiioHHast Mmoens
ATOMHOTI0 Aapa. W3oTomnsl. PaIII/IOElKTI/IBHBIe IMpeBpalICHUs. Hepnoa nojrypacriaaa arTOMHBIX SAJEP.

SnepHble peaknun. 3aKOHBI COXpPAHEHHsS 3apsSJOBOTO W MAacCOBOTO YHCEN. DHEPTUs CBS3H aTOMHBIX
simep. CBsi3b Macchl v SHeprun. Peakiinu cuHTe3a U enenus saep. Merounnku saeprun ConHIa u 3BE37.

SnepHast sHepreTuka. [[elicTBrs paAOaKTUBHBIX U3JIyUYEHUN Ha )KMBBIE OPraHU3MBbI.

Hemoncmpayuu.

CrieKkTpsI U3MYUYeHHS U TIOTJIOIIEHUSI.

CrieKTphI pa3IMYHbBIX T'a30B.

CrexTp Bogopoaa.

Habnronenue tpexoB B kamepe BuiibcoHa.

PaboTa cuéTunka HOHM3UPYIOLIMX U3ITYyICHUH.

. Perucrpanus nsimydeHus NpUpOIHBIX MUHEPAIOB U IPOAYKTOB.

./Iaﬂopamopnbte padomul u onvimul.

1. HaGmiogeHue CIUIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3Ty4EHHSL.

2. HccnenoaHue TPEKOB: U3MEPEHUE SHEPTUU YaCTHUIIBI TI0 TOPMO3HOMY yTH (110 hoTorpadusim).

3. H3mepenue paaroakTHBHOTO (OHA.

IloBTOpUTENEHO-0000IAIOIIN I MOAYJIb.

[loBTrOpuTENnbHO-0000MIAONMI  MOLYIb NpeAHA3HaueH ISl CHCTeMaTH3alud M 0000LIeHHs
MPEIMETHOIO COJCPXKaHMsI W OIbITA JCATEIBHOCTH, IMPUOOPETEHHOrO MPH U3yUYEHHUH BCEro Kypca (U3UKH, a
TaKXe JUIs HOArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMeHY 10 (HU3HKe I 00y4aromuxcs, BHIOpaBIINX
3TOT y4eOHBIN pEeAMET.

IIpn n3y4eHnn maHHOTO MOMYIISA PEaJN3yI0TCA M CHUCTEMATH3UPYIOTCS BUIBI AEATEIHHOCTH, HA OCHOBE
KOTOPBIX 00ecreYnBaeTcsi JOCTIKCHHE TPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaTOB
o0y4eHusi, HopMHUpyeTCsl eCTECTBCHHOHAy4YHasi I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHHSA
SIBIICHUH TIPUPOBI U TEXHUKH, OBIIAZICHIE YMEHUAMHU OOBACHATH GU3NUECKIE SIBICHUS, IPUMEHSIS TIOTyICHHbIC
3HAHWS, penIaTh 3aa4M, B TOM YHCIIe KaYeCTBEHHbIE U IKCIIEPUMEHTAIILHBIE.

[IpuHIMNUANBEHO AEATENFHOCTHBIM XapakTep HOaHHOTO pasliella peanu3yercs 3a CuéT TOro, 4TO
oOyyarorecs BBIIIOIHSIOT 3a4aHus, B KOTOPBIX UM IIpeajiaraeTcs:

Ha OCHOBE IIOJNIyYE€HHBIX 3HAHWH paclo3HaBaTh M HAYYHO OOBACHATH (DM3WUYECKUE SBICHHUS B
OKpy>Karoleil Mpupoje U MOBCEHEBHOM )KHU3HU;
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HCIIOJIb30BaTh HAY4YHBIC METO/JbI HCCJIICIOBaHUA (1)I/I3I/I‘ICCKI/IX }IBHCHI/Iﬁ, B TOM 4YHUCIC IS IIPOBEPKU
TUTIOTE3 U MTOJIYYCHUSI TCOPECTUIECKUX BBIBOJOB;

0OBSICHATH Hay4YHbIC OCHOBLI HauOoJjiee BaKHBIX JOCTIDKCHUI COBPCMCHHBIX TeXHOJ’IOl"HfI, Harpumep,
IMPAKTUYECKOTO HMCIIOJIB30BaHUA Pa3IMYHBIX HWCTOYHHUKOB OHEPIrUM HA OCHOBEC 3aKOHA IIPCBpAlICHHA H
COXpaHC€HHA BCEX N3BCCTHBIX BUJI0OB OHCPIUH.



TemaTuueckoe IVIAaHUPOBAaHHUE, B TOM YHCJ/I€ C YYE€TOM paﬁoqeifl NnporpaMmMbl BOCIIMTAHUA € YKa3aHHUEM KOJIH4YECTBA 4aC0B, OTBOJUMBIX HA OCBOCHHE

KayKI0il TeMbl

Ne n/m Ha3Banue Tembl Peanuzanus mony.st «IIkoabHblil ypox» PaGoueil nporpaMmmbl
(5]
BOCIIHTAHUS 5] S 3 o
] ] = o
= = & =
£ £ =
~ o |© =
. Du3znka U GpusnyecKue MeToabl U3yYeHHS Bxirouenue B YPOK BOCITUTHIBAIOLIECH nHpopmaruy, | 4 4
NPHUPOABI BocIUTaTeNbHON Oecenpl. Mcmonp3oBanne pasnmudHbIX GOpM peduiekcru.
1. Mexannuyeckue siBJICHUSA Opranuzanusi B3auMOJICHCTBUS yUUTEIh — YUCHUK Ha BCEX dTamax ypoka | 58 49 107
1. Ter10BbIC SIBJICHUSA qyepes YBaXXCHUC JIMYHOCTH KaXa0ro ImoApPOCTKa, POBHOE, | 6 13 19
31 CTpoeHHe BellecTsa OraroxenarenbHoe, YECTHOE U OTKPBITOE OTHOIIEHUE KO BCEM YYCHHKAM | g 6
knacca.  VMcrmonmp3oBaHME — KPUTEPUANBbHOTO | OPMHUPYIOIIETO
3.2 ArperatHble COCTOSIHHS BEIIECTBA pHTCp (bopmupyrom 13 13
= OLICHHBaHUSI.
KontponbHsie paboThl/ 3a4€T 1 2 3
O3zHakOMIJIEHHE C HOPMATHBHO-TIPABOBBIMU TPEOOBAHMSIMH K YPOKY
[IpaxTiieckue/ 1abopaTopHeIe padoTe! C YUETOM BO3DACTHBIX M MHIMBHAYATHHBIX OCOOEHHOCTEH yuammxcs. | - 3 4
Iv. JJIeKTPOMATHUTHbIE SIBJICHHs [lpuBneuenne ywammxcsi K BbIpaOOTKE KpHUTEpUEB OLICHUBAHUS, 40 |27 |67
4.1 DIIEKTPHYECKUE SBJICHUS OCYIIECTBICHHE CAMO- ¥ B3aUMOOIIEHKH YUeOHOM IeATEIEHOCTH. 26 26
4.3 MarauTHbIC SIBJICHUS Opranmzamus  oOCYXKIeHHS, JTUCKYCCHH, aHaiu3a MOpPAIbHO- 6 6

3THYECKUX, COLMAIbHO-3HAUYUMBIX SBIECHUH. BBISBICHNE XapaKTEPHUCTUK
WCTUHHBIX U JIOXKHBIX [EHHOCTEH Ha MpHUMepax TepoeB XyA0KECTBEHHBIX
npousBeneHnid. CooTHECeHHE pe3yIbTaTOB COOCTBEHHOH IEsTEIbHOCTH C
MPU3HAHHBIMA  00pa3laMu  KyJIbTYpbl, (OPMHPOBAHHE LEHHOCTHBIX
OpPHEHTHUPOB MHCTpYMEHTaMHU y4eOHoro mnpeamera. CMBICIOBOE YTEHHE.
KomrutekcHerit anann3 nHQOpMaIny.

3HAaKOMCTBO Ha ypokax ¢ Omorpaduei ydeHbIX M HCCIIeOBaTeNeH,
OOIIECTBEHHBIX JesTeNeH, MPelCTaBUTENIel HCKycCcTBA. 3HAKOMCTBO C
JOCTOMHBIMH TIO/IpaKaHUS TPHUMEPAMH CAMOOTBEP)KEHHOTO OTHOIIEHUS
K JIIOJSM, K Jieny, kK OTeuecTBy — reposiM JIMTEpaTypHBIX NMPOU3BENICHUM,
X aBTOpaM YYEHBIM, OTKPBITHS KOTOPBIX MOCTY)KWIH MaTepHaioM JUis
HalHMCaHWs TNaB ydeOHWKA, M3y4aeMbIX 3aKOHOB, SIBICHHH, COOBITHIH,
HCTOpUYECKHX  JesTesnied.  Mcmonp3oBaHWME — NpEeIMETHBIX  3a]ad
BOCIIMTATEIBHOIO COAEPKAHHUS.

Hcnonb3oBanue B paboTe MHTEPAKTUBHBIX (hopM: paboTa B mapax u
rpynnax. Vcnonp3oBaHHe COBPEMEHHBIX 0Opa30BaTENbHBIX TEXHOJIOTHH,
B TOM YHCJI€ KOMITBIOTEPHBIX.

Hcnonp3oBaHue AMIAKTUYECKUX UIP, CIIOCOOCTBYIOIIMX Pa3BUTUIO
y YYalMXCs JIOTMYECKOTO MBINUICHHS, I03HABAaTENbHBIX WHTEPECOB,
ymeHus 0000mare, KiaccHpHUUHUPOBaTh, paccykiaTb, pa3BUBATh
BHUMATEJIbHOCTh, OPHEHTUPOBAaTbCSI B  OKpY’XKarollell 0OCTaHOBKe.
Bocnutanue BeIIEpKKH, TEPIEHMS B JOCTM)KEHUU Lenu. Vcnonp3oBaHue
TBOPUYECKUX 3a/laHUM.




COSI[aHI/Ie YUCHHUYCCKUX 1Map «HACTaBHUK- HaCTaBJ’IHeMLIfI»,
BBITTOJIHCHUEC YHAIITUMUCA POJIA «ITOMOIIHUKA WUIIA )1y6népa YUHUTCIIA.

Bxmouenune B YPOK 3aa4 HCCICAOBATECIBCKOro, ITPOCKTHOI'O
XapakTepa, TCXHOJIOIrun HpO6J’IeMHOI‘O O6ylleHI/I$1.

4.4 OneKTpOMarHuTHHIE SBJIECHUS 27 | 27
4.5 CBeTOBBIC SIBIICHUSI 8 8
KoHTpombHBIE pabOoThI/ 3a4éT 4 1 5
[IpakTuueckue/ nabopatopHbie pabOTHI 11 | 4 15
[ToBTOpenne. O6oOIIEHME. 1 1 2
V. KBanrtoBble siBi1eHus 13 | 13
5.1 CtpoeHue aToMa ¥ aTOMHOTO sIIpa 8 8
5.2 Hcnonp3oBanme SHEPTHH aTOMHBIX SIZIEP 5 5
KouTposbHbIe paboThl/ 32Ut 1 1
[IpakTiaeckne/ naboparopHbie pabOTHI 4 4
[ToBTOpenne. O6oOIIEHME. 1 1
VI. Crtpoenne u 3BoI01Us Beesiennoi 5 5
6.1 CrtpoeHue COTHEYHON CUCTEMBI 3 3
6.2 CrpoeHue BCeeHHOMH 2 2
VII. I[oBTopenne. O600menue. 6 8 14
KoHTponbHO-n3MepuTenbHbIC POy PHI 0 0 2 2
I'onoBas/ nToroBas KOHTPOJIbLHAS padoTa 1 1 1 3
Bcero 68 | 68 | 102 | 238




