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1.Ilmanupyemble pe3yibTAThl 0CBOEHHS YUeOHOro npeamera «Ousuka»

Pabouast mporpamma mno ¢usuke aia 7-9 kimaccoB pazpaboTaHa Ha OCHOBE TpeOOBaHMIA
®I'OC un pesynbraroB ocBoeHuss OOIl OOO, c¢ yuetoM nporpamM, BKJIIOYEHHBIX B €€
CTPYKTYPY.

W3yuenne ¢Gu3nkn Ha YpPOBHE OCHOBHOIO 0Omero oOpa3oBaHUs HaNpaBiIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IMPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesymbrare usydeHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyyaromierocsi OynyT c()opMHUPOBAHBI CIAESTYIONUE JUYHOCTHBIE Pe3yJbTAThI B YaCTHU:

1) TaTpHOTHYECKOTO BOCIIUTAHUSI:

- TpPOSIBICHHE HWHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
¢duznyecKoil HayKu;

- IEHHOCTHOE OTHOMICHHUE K IOCTHKECHUSAM POCCUHUCKUX YUEHBIX--(DU3UKOB;

2) TPaXJaHCKOTO M JyXOBHO-HPABCTBEHHOTO BOCIIUTAHHMS:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHUH OOIIECTBEHHO 3HAYUMBIX U
ATHUYECKHUX TPOOIIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JIOCTHKCHUH (PU3NKH;

- OCO3HAHUE BAXKHOCTH MOPAJIbHO--3TUYECKHUX MPUHIIAIIOB B JESTEIHHOCTH YUEHOTO;

3) 3CTETHYECKOTO BOCIIUTAHHS

- BOCIIPHUSTHE JCTETUYECKUX KauecTB (uU3MUeCKOW Hayku: €€ TapMOHUYHOTO
MOCTPOCHHS, CTPOTOCTH, TOYHOCTH, JTAKOHUYIHOCTH;

4) HEHHOCTH HAy4YHOTO MO3HAHUS:

- OCO3HaHHWE LEHHOCTH (pU3MUYecKOW HAyKHM KaK MOILIHOIO HHCTPYMEHTa IO3HAHUS
MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HaydyHOW IOOO3HATENBHOCTH, WHTEpEca K HCCIIEeI0BATENbCKOM
NesITeTbHOCTH;

5) bopMupoBaHUS KYIbTYPHI 30POBBS U IMOIIMOHATILHOTO OJIarOMOTy Hs:

- OCO3HaHHUE IIEHHOCTU 0e3011acHOro o0pasa KU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MUpE, BAXKHOCTH MPaBHJI 0€30IIaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JI0POTaX, C SJIEKTPUIESCKUM
U TETUIOBBIM 000pPYIOBAHUEM B IOMAIIHUX YCIIOBHSIX;

- cOpMUPOBAHHOCTh HaBbIKa PEeQIICKCHH, MPU3HAHHE CBOETO MpaBa HA OLINOKY H
TaKOro e MpaBa y APYroro 4ejJoBeKa;

6) TpyIOBOTO BOCITUTAHHUSI:

- QaKTHUBHOE YyYaCTHE€ B pCIICHWH TPAaKTHYECKUX 3amad (B paMKax CeMbH,
o0pa3oBaTeNbHOW  OpraHu3alMM, TopoJa, Kpass) TEXHOJOTHYECKOM U COILMaJIbHOMN
HANPaBIEHHOCTH, TPEOYIOIMUX B TOM YKCIe U (PU3NUECKUX 3HAHUM;

- HHTEpEC K NMPAKTHYECKOMY N3YYEHUIO POoQeccuil, CBI3aHHBIX C (PU3UKOMH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

- OpHEHTallMs Ha MpUMEHEHHe (PU3NYECKUX 3HAHWUW Ui pelleHus 3aaad B 00JacTh
OKpYKarolIel CpeJbl, TUTAHUPOBAHUS TOCTYNKOB U OIEHKH WX BO3MOXKHBIX IMOCIEICTBUHN IS
OKpYKaloIle Cpeibl;

- OCO3HaHHe II00ATLHOT0 XapaKTepa HIKOJIOTMYECKUX NMPOOJIeM U MyTel UX pelIeHus;



8) aganTanuu K M3MEHSIOMUMCS YCIOBHUSM COITUATBHOU U PUPOTHOM CPEIBI:

- MoTpeOHOCTh BO B3aUMOJICHCTBUU IPHU BBINOJIHEHUU HCCIEIOBAaHUI M MPOEKTOB
(U3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIMBITY U 3HAHUSM JAPYTHUX;

- MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPEe3 MPAKTUUYECKYIO JEATEIbHOCTD;

- MOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM uucie HOpMYIHpPOBATh UJIEH,
MOHSTHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBJICHUSAX;

- OCO3HaHHWE JCPUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B o0yiacTu
bu3uKy;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpeMJICHHE AaHaJM3UpPOBAThb U BBIABJIATH B3aMMOCBSA3M MPHUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIIOIH30BaHUEM (PU3UYECKUX 3HAHUI;

- OIIEHKA CBOUWX JIEUCTBHM C y4€TOM BIIMSHHUS HA OKPYKAIOIIYIO CPEAy, BO3MOKHBIX
[J100aBbHBIX OCTIEICTBUM.

MertanpeamMeTHble pe3yJibTAThI

B pesymbrare ocBoeHHsS mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOydaromierocss OyayT cGhOpPMHPOBAHBI METANPEIMETHBIC PE3yJIbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YyueOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE NeUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3nasamenvhsle ynugepcaibvHule yueoHble 0elcmeus

ba3zosvie nocuueckue oeticmeusi:

BBISIBJISITH M XapaKTePU30BaTh CYIIIECTBEHHbBIE MPU3HAKU OOBEKTOB (SIBICHU);

yCTaHABIMBAaTh CYIIECTBEHHBIN MpU3HAK KJIacCU(UKAIIMK, OCHOBAHUS 71 00001IeHNs
Y CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpUBAEMBbIX (DaKTax, MaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSM;

BBISIBJISTh MPUYUHHO--CJIE/ICTBEHHBIE CBS3M MPH W3YYCHUU (UBNYECKUX SBICHUN U
MIPOIIECCOB, JIENaTh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTHUBHBIX U UHIYKTUBHBIX YMO3AKIIOUECHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (DU3UUYSCKUX BEINIVH,

CaMOCTOSITENILHO ~ BBIOMpaTh crmoco0 pemeHus y4yeOHOW (du3mueckod 3amgauu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIECHUS, BBHIOOP HamOolee MOAXOMASIIETO C Y4ETOM
CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zosvie uccneoosamenvckue oeticmaust:

MCIOJIb30BaTh BOMPOCH! KaK MCCIEN0BATEIbCKII HHCTPYMEHT MO3HAHMUS,

MPOBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBINI
(bU3UYECKU HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,

OIICHUBATh Ha MPUMEHHUMOCTb W JIOCTOBEPHOCTh MH(OPMAITUIO, TIOJYUYEHHYIO B XOJE
WCCJICTOBAHMSI MU DKCTIEPUMEHTA;

CaMoOCTOSITENFHO  (OpMyIHpOBaTH OOOOIIEHWSI W BBIBOJABI MO  pe3ylbTaTam

MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIEAOBAHUS;



IIPOrHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKKe

BBIJIBUTATh IPEATNIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSX U KOHTEKCTAX.
Paboma c ungopmayueri:

NPUMEHATh Pa3IMYHBIE METOJbI, MHCTPYMEHTHl M 3aIlpOoChl NPH TOUCKE M OTOOpe
MH(POPMALIMU WU JaHHBIX C YYETOM IIPEUIOKEHHON ydeOHOU (u3ndeckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO PA3IUYHBIX
BUJOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIHO BBIOMpATh ONTUMANbHYIO (GOpMy MpeAcTaBiIeHHS HH(POpPMAIUU U
WITIOCTPUPOBATh pelllaeMble 33aul HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOW rpaduKoi u
UX KOMOUHAIUSIMH.

Kommynukamuenvle ynugepcanvHule yuebHvie 0etiCmeus.

B Xo/i€ OOCYXIEHHUs y4eOHOro Mmarepuaia, pe3yJlbTaToB JIA0OPAaTOPHBIX paboT u
IPOEKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXJaeMOH TEeMbl U BBICKa3blBaTh WUJIEH,
HalleJICHHbIE Ha pellIeHHUe 3a/1auu U MojAepKaHue 01aroesnaTeIbHOCTH O0ILEeH S,

COIOCTABJIATh CBOU CYXKIEHHS C CYXKICHUSMH JpPYTrUX YYacTHHUKOB JIHAJIOTa,
OOHapY>KUBATh Pa3IMYME U CXOJICTBO O3HIINH;

BBIPA)XKaTh CBOIO TOUKY 3PEHHsI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOoJIMYHO  NPEACTaBISATh  PE3yibTaThl  BBIMOJHEHHOIO  (U3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

MOHMMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAHJIHOM M WHAMBHIYaJIbHOH pabOTHI
IPU PELICHNH KOHKPETHOH (pu3nueckoi mpoOiaeMsl;

IPUHUMATh LEJIW COBMECTHOH JesATEeIbHOCTH, OpPraHW30BBIBaTh JEHCTBHA MO €&
JOCTHKEHUIO: PacIIpeNieNiaTh PO, 00CYXKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHOW PabOTHI,
00001aTh MHEHUS HECKOJIBKHUX JIIOJEH;

BBINOJIHATE CBOIO YacTh PabOThI, JTOCTUTas KadeCTBEHHOI'O pe3ysibTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAMHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaH/IbI;

OLICHMBATh KAayeCTBO CBOEro BKJaJa B OOMMH TPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIEHO C(OPMYITHUPOBAHHBIM YYACTHHUKAMHU B3aUMOICHCTBHSI.

Pezynamuenvle ynusepcanvhvle yueoHvle 0eiicmeus
Camoopaanuzayus.:

BBISIBIISITH TIPOOJIEMBI B KU3HEHHBIX U yUeOHBIX CHUTYalUsX, TPEOYIOIIUX TS PEIICHUS
bu3nYeCKUX 3HAHMIA;

OPHEHTUPOBATbCS B PA3MUYHBIX MOJXOAAX MPUHATHS peIIeHUi (MHIUBHIyalIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEILICHUH IPYIIOi);

CaMOCTOSITENTFHO COCTABIISITh AJITOPUTM pPEUICHUs (U3UYECKOW 3afaddl WM TUIaHa
UCCIICIOBAaHUSI C  Y4ETOM HMMEIOIIUXCS PECYypCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeAiaracMble BApHaHThI PEILICHHI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIlleHHE.

Camoxonmponb, 2MOYUOHANbHBII UHMENNEKN.

AaBaThb aICKBATHYIO OICHKY CUTyalluu W IIpejiaraTh IjiaH eé U3MCHCHUA,



OOBSICHATh TNPUYMHBl JOCTHKEHHUS (HEIOCTHKEHHS) Ppe3yJbTaToB JAEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JESITEIHHOCTH (B TOM YMCIIE B XOJ] BHIMOJIHEHUS (HU3NIECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHUBIIMXCS CHTYalUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUIM;

CTaBUTH CE0s1 HA MECTO JPYroro 4eJIOBEKa B XOJ€ CIOpa WIN AUCKYCCUH Ha HAYUHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

IIPU3HABAaTh CBOE IpaBO Ha OWIMOKY MNpH pelleHUH (U3NYECKUX 3aJad WIH B
YTBEP)KJICHUSIX HA HAyYHbIE TEMBbI U TAKOE XK€ IIPaBo JAPYyTroro.

IIpeameTHbIe pe3yabTaThl
K konuy oéyuenusa é 7 Knacce npeniMETHbIE PE3yNbTaThl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCSl YMEHHUI:

UCNOJb30BaTh TMOHATHS: (U3MUECKHE U XMMUYECKHUE SBJICHUSA, HaONI0JIEHHE,
OKCIEPUMEHT, MOJIEITb, TUTIOTE3a, EAMHUIIB (PU3NIECKUX BEIWYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUSL ~ BellecTBa (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBUJKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, HPSIMOJIMHEHHOE), TpPaeKTOpHs, PaBHOJAEHCTBYIOIIAs CHIIA,
negopmanus (ynpyras, naacTu4eckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

pa3nuyath sBieHus (Tudy3us, TEIIOBOE JBMKEHUE YaCTHII BEIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPaBHOMEPHOE JBIDKEHHE, MHEPIHS, B3aWMOJICHCTBHE Tell, paBHOBECHE TBEPBIX
TeJI ¢ 3aKPEIUIEHHONW OChIO BpALIEHHUs, Nepeaaya AaBICHHUs TBEPABIMU TEIaMHU, KUAKOCTSIMH H
ra3ami, aTMocqepHoe AaBlieHHEe, IUIaBaHUE Tel, MPEBpALleHUs MEXaHWYeCKOH SHEepruu) Io
ONMCAaHWIO WX XapaKTePHBIX CBOHCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOUINX JaHHOE
(buznyecKoe sIBICHUE;

pacro3HaBaTh NMPOSIBICHHE U3YYEHHBIX (DU3UYECKUX SBJICHUN B OKpYXKArOLIeM MHUpE, B
TOM 4Hclie (PU3NYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW ¥ HEXHWBOH TMpHpOJe, ACWCTBUE CHIIBI TPEHUS B TPHPOJE M TEXHUKE, BIUSHHE
aTMOC(EepHOTO JaBJICHUs HA KUBOW OpraHHU3M, IUIaBaHHE PhIO, PhIYard B TElle YelOBEeKa, MPHU
3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a7adyy B Yu4eOHYIO, BBLACTATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKM) PU3NYECKUX SIBICHU;

OIMCHIBATh N3YYEHHBIC CBOWCTBA TNl U (PM3UUECKUE SBJICHUS, UCTIOB3Ys (PU3MUECKUE
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHla TPEHHs, AaBlieHHe (TBEPAOro Teja, *KHUJIKOCTH,
rasa), BHITAJIKMBAIOLIAas CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIBI,
KOO QHIIMEHT TONIE3HOTO NEHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTEHIMAJIbHAs DHEPTHs),
NP OINMCAHWW TIPABWIIBHO TPAaKTOBaTh (U3WYECKUH CMBICT HCIIOJB3YEMbBIX BEIWYHH, HX
0003HaueHHsI U €MHHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE TaHHYIO
(¢u3nUecKyr0 BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH TpadUKU U3yYEHHBIX 3aBHCUMOCTEH

(bU3UYECKUX BEITMYNH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS U MPOLECCHl, HCIOJIB3YS
npaBuJjIa CJIOKEHHsI CUJI (BIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akon Apxumerna,
IpaBUJIO paBHOBecHsi pbruara (OJ0Ka), «30JI0TOE IMPAaBHIO» MEXAHMKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM SHEPTHHU, TIPU 3TOM JIaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aIMCHIBATH €r0
MaTeMaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKHE SBIIEHUS, MPOIECCHl M CBOICTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMii IpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATh IPUYUHHO-
-CJICICTBCHHbIE CBS3HM, CTPOUTH OOBACHEHHE W3 1—2 JIOrMYecKHX MIaroB ¢ Omopoil Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyud B 1—2 JeHCTBUS, HUCHOJIB3Ys 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIME (DM3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3aJauydl 3allChIBATh
KpaTKOE YCIJIOBUE, IOJACTABIATh (PU3NYECKUE BEJIWYUHBI B (OPMYJbl U IPOBOAUTH PACUETHI,
HAXOJHTh CIIPABOYHBIEC JaHHBIC, HEOOXOIUMBIE JJIsl PELICHUS 3a]a4, OLICHUBATh PEATMCTUYHOCTh
MOJTy4eHHOU (PU3NUECKON BETMUUHBI,

pacrio3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO pPEIIUTh NpU TMOMOMM (pU3HUECKUX
METOJIOB, B OIMCAaHWU HCCIEAOBAHUS BBIIEIATH IMPOBEPSAEMOE IPEANONIOKEHUE (TUIIOTESY),
pa3iuyaTh U MHTEPIPETUPOBATH MOMYyYEHHBIH pPE3yNbTaT, HaXOJIUTh OMIMOKH B XOJZIE€ OIBITA,
JIeNIaTh BBIBOJIBI 110 €0 pe3yibTaTaM;

MIPOBOJIUTH ONBITHI MO HAOTIOACHUIO (U3NYECKUX SIBICHUN MM (PU3MUECKHX CBOWCTB
Ten: GOpMYIUpPOBATH MPOBEPSiEMbIE MPENIIOIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;

BBITIONHATH TIPSIMbIE U3MEPEHUsI PACCTOSHUSI, BpEMEHH, MacChl Tena, 00bEMa, CUTIBI U
TEMIIEPATYPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX NPUOOPOB, 3aMUCHIBATh OKa3aHUS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (pU3MUYECKOW BEMYMHBI OT IPYroi c
UCIOJIb30BaHUEM TNPSAMBIX MU3MEPEHUH (3aBUCHUMOCTH IyTH PABHOMEPHO JBIDKYILETOCs Telaa OT
BPEMEHM [BUKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEN T€lI U HE3aBHUCHMOCTH CHJIBI TPEHHS OT IJIOLIAJAM CONPUKOCHOBEHUS TEJ, CHIIbI
VIOPYTOCTH OT YAJWHEHUS TPYKUHBI, BHITAIKHBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTu
TeJa M OT IUJIOTHOCTH >KUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHMsS TeJN, YCIOBHM paBHOBECHs pbhlyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIIEOBaHMs, cOOMpaTh YCTAaHOBKY M BBIIOJIHATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOH
3aBUCHUMOCTH (DPM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUI] ¥ TpaduKoB, AeNaTh
BBIBO/JIbI 110 pe3YJIbTaTaM UCCIIEJOBAHMUS;

MIPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIMYMH (IUIOTHOCTh BeEIEeCTBa
JKUJKOCTU U TBEPJOTO Tella, CUjia TPEHHUS CKOJIbXEHUS, JaBICHUE BO3/yXa, BBITAJIKHUBAIOLIAS
cuiia, JefCTByIOIas Ha MOTPYXEHHOE B KMIKOCTh TeNo, KO3()PUIMEHT MOJIe3HOro AESUCTBUS
MPOCTBIX MEXaHW3MOB), CJeNys MPEeNOKEHHOW HWHCTPYKIMHU: MpPHU BBINOJIHEHUU H3MEpPEHUi

coOuparh SKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHNUE NCKOMOMN BEIMYUHBI,



coOmo/laTh TpaBWJia TEXHUKH O€30MacHOCTH TMpu  padoTe ¢ JabopaTOPHBIM
000opyI0BaHNEM;

YKa3bIBaTh TPHHIMIIBI JICUCTBUS TNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOIIAIONINECS] COCYAbl, OapoMeTp, pbl¥ar, TMOIBUXKHBIA U
HEMOJIBIYKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBl JCHCTBUS HW3YYEHHBIX MPHOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPON HA MX ONMUCAHUA (B TOM YHUCIE: MOAIIMITHUKY, YCTPOHCTBO BOJONPOBO/A,
TUAPABIMYECKUI Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), HCIONb3Ys
3HaHHUSA O CBOWCTBaX (U3MYECKUX SABJICHUI U HEoOXonuMble (U3MYECKHe 3aKOHBl U
3aKOHOMEPHOCTH;

MPUBOJIUTh TMPUMEPH  (HAXOAUTh HWH(MOPMALMIO O TMpHUMEpax) MPAKTHIECKOTO
WCIIOJIb30BaHUsl (PM3UYECKUX 3HAHWI B TOBCEIHEBHOM KHU3HU I OOecrieueHus: 0€30MacHOCTH
npu oOpaiieHuu ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAaHEHUS 3/0POBbS U
COOJIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKpYKaIOIIEeH cpene;

OCYHIIECTBJISITh OTOOpP HMCTOYHUKOB HH(popManuu B MHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3allPOCOM, HAa OCHOBE HMEIONIUXCS 3HAHMM M TYyTEM CpaBHEHUS
pa3IMYHBIX HCTOYHHMKOB BBLACNATH HH(OPMAIINIO, KOTOpas SBISIETCS MPOTUBOPEUYMBOM WU
MOJKET OBITh HEIOCTOBEPHOM;

WCIIO0JIH30BaTh MPHU BBINOJIHEHUN YU€OHBIX 33aJJaHUN HAYYHO--TIONYJISIPHYIO JTUTEPATypy
(U3UYECKOTO COJIep)KaHUs, CIPABOYHBIE MaTepualbl, pecypcbl ceTu HuTepHeT, BiangeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpPMAIUKA W3 OAHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIEC KpAaTKHUE MMChMEHHBIC W YCTHBIE COOOIEHUs HAa OCHOBE 2—3
HMCTOYHHKOB MH(pOpMaIMK (PU3NYECKOTO COAEPKaHMsI, B TOM YMCIIE MyOJIUYHO AENIaTh KpaTKue
COOOIlEHUsI O pe3ylbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEJOBAaHHWM, MPU STOM TPAMOTHO
MCIIONIb30BaTh M3yUYCHHBIH MOHATUIHBINA ammapaT Kypca (U3HKH, COMPOBOXKIATh BHICTYIUICHHE
MPE3EHTALNEH;

MIPU BBITIOJIHEHUH YYEOHBIX MIPOEKTOB M MCCIICIOBAHUN pacIpeesisiTh 00s3aHHOCTH B
rpylme B COOTBETCTBUUM C TOCTABICHHBIMM 3a/JauaMM, CJIEAWTh 32 BBHINOJHEHHEM ILJIaHA
NEHCTBUH, aJeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAQJ B JESATEIBHOCTH TPYIIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBasE MHEHUE OKPYKAIOIIUX.

K konuy obOyuenusn 6 8 knacce npeaMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpakaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arpeTraTHhIE COCTOSIHHS BEIIECTBA, KPUCTAJUTMUECKUE U aMOP(HBIC TeJa, HACHIIIICHHBIN
Y HEHACHIIICHHBIA Tap, BIAKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrHs, TETUIOBON
JIBUTaTeNb, SJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsij, SJEKTPUUYECKOE I0Je, MNPOBOAHUKH U
JTUAIEKTPUKU, TOCTOSIHHBIN EKTPUUYECKUN TOK, MATHUTHOE TOJIE;

pasnuyath SIBICHUA (TEIUIOBOE pACIIMpEHHE M C)KaTue, TeIulonepenava, TerjaoBoe

paBHOBECHUEC, CMAYMWMBAHHC, KalIWJIIAPHBIC SABJICHHUA, HCIAPCHUC, KOHIACHCAIMA, IIJIABJICHUC,
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KpUcTalu3anus (OTBEpACBaHME), KUINIEHHUE, TeIulonepenadya (TeIuIonpoOBOJHOCTb, KOHBEKIIHS,
U3JIy4Y€HHUe), JIEKTpU3alus Tell, B3auMOJCHCTBHE 3aps]0B, JNEMCTBUSA 3JIEKTPUUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aMMOICHCTBUE MAarHUTOB, IEUCTBUE MarHUTHOTO I0JIs1 HA IPOBOJHHUK C
TOKOM, 3JIEKTPOMAarHMTHash MHIYKIMs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHHE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKPYXKAIOIIEM MHpE, B
TOM dYHucCie (U3UYECKUE SIBICHHS B IPHPOJIE: MOBEPXHOCTHOE HATHKCHHE M KallWJUIIpHbIC
ABJICHUS B IPUPOJAE, KpUCTAUIbl B mpupone, uziaydeHue CojHua, 3amMep3aHue BOJOEMOB,
MOpcKUe Opu3bl, 00pa3oBaHHME pOCBHl, TyMaHa, HHEs, CHEra, JJEKTPUYECKHUE SBICHHUS B
aTMocdepe, MEKTPUUECTBO KMBBIX OPraHM3MOB, MarHUTHOE MoJsie 3eMid, Jpeid moirocos,
pOJIb MarHUTHOTO MOJS JUIs KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, NPU 3TOM IEPEBOJIUTH
NPaKTUYECKYIO 337a4y B YU€OHYIO, BBIJEIAThH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBJICHUIA;

OIMCHIBATh N3YYEHHBIE CBOMCTBA TEJl U (PU3UUECKUE SABJICHUS, UCHOb3Ys (PU3HUECKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEILIOTHI, yEIbHAs TEIIIOEMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTAa IUIABJICHHS, YyJENbHAas TEIIoTa MapooOpa3oBaHUs, yJelbHas
TEIUIOTa CrOpaHusl TOIIMBA, KOI(Q(UIMEHT NOJE3HOr0 JeHCTBUSA TEIUIOBOM MAIUHBI,
OTHOCUTEJIbHAS BIAXXHOCTh BO3JyXa, D3JEKTPUYECKUM 3aps], CWIa TOKa, 3JIEKTPUYECKOe
HaNpsDKEHUE, COMPOTHBIIEHUE NPOBOJHHKA, YJCIbHOE CONPOTHBICHHE BEIIECTBAa, padoTa M
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKa), MPU OMMCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UYECKHUI CMBICI
UCTIOJIb3YEMBbIX BEIWYHH, 0003HAYEeHUsI U eIMHUIIBI (PU3HMUECKUX BEJIMYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3UYECKUE SIBJICHUS W MPOLECCHl, HCHOJB3YS
OCHOBHBIE TIOJIOKCHHUS MOJECKYJISAPHO--KUHETUUYECKOW TEOPUU CTPOCHUS BEILECTBA, IPUHIUII
CYNEpIIO3UIMU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma ams
ydacTKa 1enu, 3akoH /[xoynsa—JIeHna, 3akoH COXpaHEHUs SHEPTHUH, IIPU ATOM J1aBATh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIlIUChIBAaTh €70 MaTEMaTHUYECKOE BbIPAKEHHUE;

OOBSICHATh (PU3MYECKHE MPOIECChl M CBOMCTBAa TeJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluil NPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CIIECTBEHHBIE CBSI3H,
CTpPOUTh OObBsSCHEHHWE M3 1—2 JIOrMYecKHMx MIaroB C Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBa
buznyecKux sIBIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemiaTh pacuéTHble 3aJa4d B 2—3 JEWUCTBUS, MCIONb3YS 3aKOHBI U (HOPMYIIBI,
CBsI3bIBalOIME (hU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHali3a YCIOBMS 3aJaydl 3aIlUChIBAaTh
KpaTKOE YCJIOBHE, BBISBJISTH HEJOCTATOK JAHHBIX JUIS PEIICHUs 3a/lauM, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE AJisi €€ pEelIeHUs, MPOBOJIUTH Pacdy€Thbl U CPABHHUBATH IOJYYEHHOE
3HaYeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIAHHBIMH;

pacrio3HaBaTh INPOOJEMBI, KOTOpPbIE MOXHO pEIIUTh NpU IMOMOIIM (PU3HUECKUX
METOJIOB, HCIOJB3ysl OIMCAaHUE WCCIECIOBAHMs, BBIIEIATH IIPOBEPSEMOE IPEIIOIOKEHUE,

OLICHUBATh IMMPABUJIBHOCTD IIOpAAKaA ITPOBCACHUA UCCICA0OBaHM, 1CJIaTh BBIBOABI;



IIPOBOJIUTH ONBITHI O HAOIIOAECHUIO (PU3NYECKUX SIBJICHUN MM (PU3MUECKHX CBOWCTB
Tesl (KalWUIpHbIE SIBJICHUS, 3aBUCHUMOCTb JIaBJICHUS BO3JyXa OT €ro o0bEMa, TeMIeparypsl,
CKOPOCTH IIpolLlecCa OCTBIBAaHUS M HarpeBaHWs IpU U3IYyYEHUM OT IBETa H3JIy4aroulei
(moryomaroieil) MOBEPXHOCTH, CKOPOCTh HMCHApEHUs BOABI OT TEMIIEPATYPbl >KUJIKOCTH U
IUIOIAAN €€ IMOBEPXHOCTH, AJIEKTPU3aLUs Tl U B3aUMOJEHCTBHE 3JIEKTPUYECKHUX 3aps/oB,
B3aUMOJICHICTBHE TOCTOSHHBIX MAarHWTOB, BU3yaJM3allMs MAarHUTHBIX IIOJE€H IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  OJIGKTPOJBUTATEN  INOCTOSHHOTO  TOKa):  (OPMYJIHPOBATH  IPOBEPSEMbIE
IPENONI0XKEeHUs, cOOUpaTh YCTAHOBKY M3 IPEUIOKEHHOI0 OOOpYIOBaHUS, ONUCBHIBATH XOJ
OIbITAa U OPMYJIUPOBATH BBIBOJIBI;

BBITIIOJIHATH NPSAMBIE U3MEPEHMSI TEMIEPATypPbl, OTHOCUTENIBHON BIIAXKHOCTH BO31yXa,
CHJIBI TOKA, HAIPSDKEHHs C MCIOJB30BAaHUEM AHAIOTOBBIX MPHOOPOB M JATUYUKOB (DHU3HUYECKUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COIOTHON MOIPEeIIHOCTH;

IIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JIPYroil ¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCHUMOCTb CONPOTHUBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOIIAM MOMEPEUYHOI0 CEUYEHUs U YAEIbHOTO CONPOTHUBIIEHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKa, MJYHIEro uepe3 IMPOBOAHUK, OT HANPSIKEHHMs Ha IPOBOJHUKE, MCCIEJOBAHUE
[OCJE0OBATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUIHl  IPOBOJHHUKOB):  IJIAHUPOBATh
UCCJIEJOBaHKUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUSI, CIIEAYs MPEI0KEHHOMY IUIaHY,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHAE TaOMUI] U TpaduKOB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMSI,

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BENUMYMH (yJeNbHas TEIUIOEMKOCTh
BEIIECTBAa, CONPOTUBJICHUE NPOBOJHMKA, paboTa M MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMpATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NPEeAIOKEHHOMN
WHCTPYKLMH, U BBIYUCIIATh 3HAYEHUE BEJTMYNHBI;

coOmoaTh MpaBUja TEXHUKHM Oe30macHOCTH Tpu  paboTe ¢ J1abOpaTOPHBIM
000pyI0BaHKEM;

XapaKTepu30BaTh MPUHIUIBl ACHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOIl Ha UX OMUCaHMA (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JIOMOB, THIPOMETD,
napoBass ~ TypOMHA,  aMImepMerp,  BOJIBTMETP, CUYETUMK  DJEKTPUUYECKOM  SHEpruw,
AIIEKTPOOCBETUTENbHBIE  MPUOOpBI,  HarpeBaTelbHbIE  AIIEKTPONPUOOpPHl  (IpUMEpHI),
AIIEKTPUYECKUE MPEIOXPAHUTENH, JJIEKTPOMArHuT, 3JIEKTPOABUIaTelb IOCTOSHHOTO TOKA),
UCTONB3Yysl 3HAHUS O CBOMCTBaxX (U3MYECKUX SIBICHUH W HEoOXoauMmble (pHU3HUEcKue
3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KHJIKOCTHBI TEpMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETpP, JBUTATENb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIN, PEOCTAaT), COCTABIISTH CXEMBI
IEKTPUYECKUX LENell € MOCIEAOBATEIbHBIM M TNapajlIEIbHBIM COECJUHEHHEM JJIEMEHTOB,

pasziunyasi ycJIoBHbIE 0003HAUEHHUSI SJIEMEHTOB AJIEKTPUUECKUX IeTei;



MPUBOAUTL TPUMEpPHl (HaXOAWTh HMH(POPMALMIO O TMpUMEpax) MPaKTUIECKOTrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJIHEBHOW JKU3HM AJs o0ecreyeHus 0e30MacHOCTH
npu OOpalieHuu C MpuOopaMM W TEXHHUUECKUMH YCTPOHCTBAMH, COXpPAHEHHs 30pPOBbI U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH cpejie;

OCYILIECTBIIATh NOUCK HH(popManuu Qusnueckoro coxaepkanuss B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M MyTEM CpaBHEHMs JONOJIHUTEIBHBIX HCTOUYHUKOB BBIJICINAThH
UH(POPMALINIO, KOTOPAst SIBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

MCIOJIb30BATh MIPU BHIMOJIHEHUH YU€OHBIX 3a/1aHUi HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3MYecKOro CcoJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs WHGOpMALMUM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

Co3/laBaTh COOCTBEHHBIC INHCHMEHHBIE M KpaTKHE YCTHBIE COOOMIEHHs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM 4YHUCIIE MyOJINYHO
IPEACTaBIATh PE3yIbTaThl MPOEKTHOM WM HCCIENOBATEIbCKON JEATENIBHOCTH, IHpPHU 3TOM
IPaMOTHO HCIOJb30BAaTh HM3yYCHHBIH MOHATUHHBINA ammapaT Kypca (DHU3HMKH, COMPOBOXKIATH
BBICTYIUICHHE ITPE3ECHTALNEM;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEAOBAHUM (DU3NYECKHX IPOLECCOB
pacrpenesaTh 0043aHHOCTU B TPYIIIE B COOTBETCTBUHU C IOCTABJICHHBIMM 33Ja4aMH, CIEIUTh 3a
BBINTOJIHEHUEM IUIaHA JIEHCTBHIA M KOPPEKTHUPOBATh €ro, aJeKBAaTHO OIIEHWBATH COOCTBEHHBIH
BKJIQJI B JICSITEIBHOCTh TPYIIIbI, BEICTPAMBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHUE, MPOSBIISL
TOTOBHOCTb pa3periatb KOH(MIUKTHI.

K xonuy odyuenus ¢ 9 xnacce npenMeTHbIE pe3ylbTaThl Ha 6a30BOM YpPOBHE JIOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

WCTOJNB30BaTh TIOHATHS: CHUCTEMa OTCUéTa, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JIBWXKEHHUs, Nedopmanus (ympyras, IUIacTHUECKas), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3kH, LEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJNO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK M yIbTPA3BYK, DJIEKTPOMArHUTHBIE BOJHBI, MIKaJa AJIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUs W TOTJIOEHHs, anbda-, 6eTa- u
ramMMa-u3JIy4eHusi, U30TOIb, SAepHAs YHEPreTHKA,;

pa3nuyath sBICHUS (paBHOMEpPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEHHOE IBIDKEHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE TMaJieHWe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJNl, PEaKTUBHOE [BM)KEHUE, KoJeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHYXKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKEHHE,
OTpaKEHHE 3BYyKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHHE M TPEIOMIICHHE CBETa,
MIOJTHOE BHYTPEHHEE OTPAXKCHHE CBETa, pa3joKeHHWe Oeloro cBera B CHEKTP M CIOXKECHHE
CHEKTPAIbHBIX IIBETOB, JMCIEPCUSI CBETA, €CTECTBEHHas PaJUOAKTUBHOCTh, BO3HUKHOBEHHE
JUHEWYaTOro CHEeKTpa M3JIydyeHHs) MO OINMCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE;
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pacrno3HaBaTh NPOSBICHUE U3yYEHHBIX (PU3MUECKUX SBJICHHUM B OKpYKaroleM Mupe (B
TOM uucie (pu3ndecKue sIBICHUs B IPUPOJIE: MPUIIUBBI U OTIUBBI, IBHKEHHUE 1aHeT CoTHeYHON
CUCTEMBI, PEAKTHBHOE JIBIDKEHUE JKHBBIX OPTaHU3MOB, BOCIPHUSITHE 3BYKOB >KUBOTHBIMU,
3eMIICTPSICCHHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0, I[BETA TEJ, ONTHYCCKHE SBICHUS B
npupojae, OHMONOrHYecKoe JeHCTBUE BUAMMOIO, YIbTPa(QHUOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUI, eCTECTBEHHBIH pPAagUOAKTHUBHBIA (OH, KOCMHYECKHE Jy4d, paJuOaKTHBHOE
U3ITy4eHUE TPHUPOJHBIX MHUHEPANIOB, ACHCTBHE pPATUOAKTHBHBIX W3IYyYCHHH Ha OPraHH3M
YeIIOBEKa), IPH ATOM MEPEBOJAUTH MPAKTHYECKYIO 3a7a4y B yUeOHYIO, BBIICIATh CYIIECTBCHHBIC
cBoMcTBa (MpU3HAKHN) (PU3HUECKUX SBICHHM;

OIMCHIBATh M3YUYCHHBIE CBOICTBA Tell U (U3UYECKUE SABIICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHASI CKOPOCTh TeJla IPH HEPAaBHOMEPHOM JBWKCHHH, YCKOPEHUE,
nepeMeIeHne, MyTh, yIJIOBas CKOPOCTb, CHJIA TPEHHS, CHJIAa YIPYTOCTH, CHJIA TSKECTH,
YCKOpEHUEe CBOOOIHOIO MaJeHusi, BEC Tela, MMIIYJbC Tela, UMIIYJIbC CHIJIbI, MEXaHUYECKas
paboTa MU MOIIHOCTH, MOTEHLMAJIbHAS SHEPrus Telja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTCHIMATbHAS DHEPIHsS CXKATOW MPYKHHBI, KHHETHYECKAsl DHEPTHsl, MMOJHAS MeXaHWdecKas
9HEprus, MEPHUOJ M YacTOTa KOJICOAHWIA, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IPEIOMIICHUS Cpelbl), MPH OMHMCAHWU TMPABUIBHO TPAKTOBATH
(bu3nYeCKuil CMBICT UCTHOIb3YEMbIX BEIHYMH, 0003HAYECHUS U €IUHUIIBI (DU3HUECKUX BEIHYMH,
HAXOJUTh (OPMYIIBI, CBSI3BIBAIONINE JTaHHYIO (DU3MUECKYIO BEUYMHY C IPYTMMHU BEIMYMHAMU,
CTPOUTH TPapUKN U3YUCHHBIX 3aBUCUMOCTEH (PH3UIECKUX BEIHYNH;

XapaKTepu30BaTh CBOWMCTBA Tell, (U3UUYECKUE SIBJICHUS U MPOLIECCHI, UCIONb3Ysl 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TITOTCHHSI, MPUHIIMII CYEPIO3UIIUU CHJI, TPUHITUT
OTHOCUTENIbHOCTH [ ammies, 3akoHbl HBIOTOHA, 3aKOH COXPAHCHHS HMITYJIbCA, 3aKOHBI
OTPaXCHHSI W TIPSIIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHHUsS 3apsA0BOTO M MAacCOBOTO YHCEN MPHU
AJIEPHBIX PEaKLUAX, MPU TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3alHCHIBATH €0
MaTeMaTHUYECKOE BBIPAKEHUE;

OOBSCHATh (PM3MUECKHE MPOIECChl M CBOWCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa: BBIABIATH MPUYHHHO--CIICCTBCHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JOTUYECKHX IIIaroB C OMOpPOi Ha 2—3 M3y4yeHHBIX CBOWCTBA
bu3NYECKUX SIBICHUHN, PU3NIECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEI;

pemars pacu€THpIe 3a7aud (OMUpAIoIIMecs Ha CUCTeMy U3 2-3 ypaBHEHHUN),
UCTIONB3YS 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIINE (PU3NYCCKUE BEITUYHHBI: Ha OCHOBE aHaJIM3a
YCIIOBUSL 3a/1ayll 3allMChIBAaTh KPATKOE YCJIOBUE, BBISBIATH HEAOCTAIONIME WM HU30BITOYHBIC
JaHHBIE, BBIOUPATh 3aKOHBI U (OPMYIbI, HEOOXOIUMBIC IJI PEIIECHUs, MPOBOJUTH PACUETHI U
OIICHUBATh PEATMCTUIHOCTH MOJTYICHHOTO 3HAYCHUS (PU3NUCCKOIN BEIIMIUHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIATh TPU IMOMOIIN (PHU3UIECKHIX
METOJIOB, HCIONB3YSl OINMUCAaHUE WCCIEIOBAHMS, BBIICIATH MPOBEPSEMOE TMPEIIOIOKEHHE,
OIICHMBATh  MPABWIBHOCTh TOPSAKA TPOBEACHHUS  MCCIENOBAaHUS, JeJaTh  BBIBOBI,

UHTEPIPETUPOBATH PE3yNIbTAThl HAOIIOACHUN U OIBITOB;
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IIPOBOJIUTH ONBITHI O HAOIIOAECHUIO (PU3NYECKUX SIBJICHUN MM (PU3MUECKHX CBOWCTB
TeJs1 (U3ydeHue BTOporo 3akoHa HbproTOHa, 3aKOHA COXpaHEHUs HEPruH, 3aBUCUMOCTh NE€PHOAA
KOJICOAHUH TPYKUHHOTO MAasiTHUKA OT MACChI Tpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTY/IbI MaJbIX KoJieOaHUH, MPSIMOJIMHEHOE pacinpoCTpaHEHUE CBETAa, PassIoKeHUE Oesoro
CBETa B CIEKTP, U3yYEHUE CBOMCTB M300pakK€HUS B IJIOCKOM 3€pKajle U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, HaOIioIeH!Ee CIUIOIIHBIX M IMHEWYaThIX CIIEKTPOB U3JTy4EHUs):
CaMOCTOSITENIEHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO HabOpa 00OpYyHAOBaHUS, ONUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IIPOBOJUTh IPU HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEPEHHH, ONpenessis cpeaHee
3HAa4YEeHUE U3MEPsIeMOM BeIMYMHBI ((OKYCHOE PacCTOsIHUE cOOMparoleil JIMH3bI), 000CHOBHIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

MIPOBOJIUTH HCCIICAOBAHUE 3aBUCHUMOCTEH (DM3UYECKUX BEIMYUH C HCIOJIH30BAHUEM
OPSAMBIX W3MEPEHUH (3aBUCHUMOCTb IIyTH OT BPEMEHHM IpPU PaBHOYCKOPEHHOM JIBUXXEHUHU Oe3
HayaJbHOM CKOpPOCTH, IMepuoAa KojeOaHMM MaTreMaTH4ecKOoro MasiTHUKa OT JJIMHBl HUTH,
3aBHCHUMOCTH yTIJIa OTPaKEHHs CBETa OT YIJia MaJeHHUs U yIiia MPEJIOMIICHUS OT yIJia MaaeHHs):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIBHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yNIbTaThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHUJE TaOiMIl U rpadUKOB, J1€1aTh BbIBObI
10 pe3yNbTaTaM UCCIIE0OBAHUS;

MIPOBOJIUTh KOCBEHHBIE HM3MEpPEHHsS (PU3MUYECKUX BENWYMH (CpeAHSss CKOPOCTh U
YCKOpPEHHE Tela TpPH pPaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOIHOTO IIaJCHHUS,
KECTKOCTh MPYKUHBI, KO3()PUIINEHT TPEHUSI CKOJIbKEHHs, MEXaHU4ecKasi paboTa U MOIIHOCTb,
4acToTa M Mepuoj KoieOaHWi MaTeMaTH4eCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparomied  JMH3BI, pPAJAMOAKTUBHBIN  (OH): MIaHMpPOBaTH H3MEpPEHUs, CcoOHUpaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIeLysI IPEII0KESHHON HHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJIM3UPOBATh MOJIy4YEHHBIE Pe3yJIbTaThl C YUETOM 3aJaHHON
HOTPEIIHOCTH U3MEPEHUI;

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCTH npu pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TNPHU3HAKK H3YYEHHBIX (PHU3MUECKUX MOJEJeH: MarepuanbHas
TOYKa, a0COIIOTHO TBEPJOE TEJO, TOUSUHBIH UCTOUYHUK CBETA, JIy4, TOHKAs JHMH3a, INIAaHETapHas
MOJIENTb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh TPUHIMIIE JEHCTBUS WM3YYCHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € OMOpOHl Ha WX OMHMCaHUS (B TOM 4YHCIE: CIUIAOMETP, JATUUKU MOJOKEHHUS,
paccTosHUS W YCKOPEHHUs, pakeTa, H9XOJOT, OYKH, MEepUCKom, (oToanmapar, ONTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOIN, TO3MMETpP, Kamepa BuiibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAx
busznyecKux SIBICHUN U HEOOXO0AUMbIE PU3NYECKHE 3aKOHOMEPHOCTH;

UCTOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJIIOTMYECKHUX TPOLIECCOB MPH PEUICHHH y4eOHO--
IPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI AJIsl TIOCTPOEHUS N300pakeHUH B IUIOCKOM 3€pKalie U

cobuparoIiei JTMH3E;
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MPUBOAUTH TPUMEpPHl (HaXOAWTh HMH(POPMAIMIO O TMpPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJIHEBHOW JKU3HM AJs o0ecreyeHus 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMM W TEXHHUYECKUMH YCTPOWCTBAMHM, COXPAHEHHS 3J0POBBS H
cOOJII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPYKAIOILEH Cpele;

OCYLIECTBIATh IOUCK HH(popManuu (usnueckoro conepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO  (OPMYNHUPYs  IMOUCKOBBI  3alpoc, HAXOIUTb IIyTH  OINpeNeeHus
JIOCTOBEPHOCTH MOJYYEHHON MH(pOpPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUHM U JTOTIOJIHUTEIBHBIX
HCTOYHUKOB;

UCIOJIb30BATh IIPU BBINOJIHEHUH YY€OHbIX 3a/laHUil Hay4YHO--TIONYJISIPHYIO JIUTEPATYPy
(U3MYecKOro CcoJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlajeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WH(GOPMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE ITMCbMEHHBIE U YCTHbBIE COOOLICHHSI HA OCHOBE MH(POpPMALUU
U3 HECKOJBbKMX HCTOYHUKOB (PU3MUYECKOIO COAEP)KaHUs, MyOJINYHO MPEACTaBIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEI0BATENbCKON JESTENbHOCTH, IPH 3TOM T'PAMOTHO HCIIOJIb30BATh
W3y4EHHBIN MOHATUIHBIN ammapar u3y4aeMoro pasjena (pU3uKH U COMPOBOXKIATh BHICTYIUICHHE

Hp636HTaHHeﬁ C y‘IéTOM 0COOEHHOCTEN ayauTOpUun CBEPCTHUKOB.
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2.Conepkanue y4eOHOro npeamera «Pusnka

Dus3uka U pudnvecKue MeToAbl U3yYeHHUs MPUPOIbI

®uzuka — Hayka o npupoze. Ousnueckue tena u spneHus. Habmonenue u onucanue
buznveckux sBiIeHUH. DU3MYECKUH SKCIEpUMEHT. MojaenupoBaHue SBICHUH M OOBEKTOB
MIPUPOBI.

@uU3NYECKUE BEJIMYMHBI U HMX H3MEpEeHHE. TOYHOCTHh M MOIPEIIHOCTb W3MEPEHUU.
MexayHapoHas cucTemMa eIMHHII.

®dusnueckue 3aKOHbI W 3aKOHOMepHOcTH. Pusuka M TexHuka. HayuHblii meron
no3Hanus. Pons ¢pusuku B popMUpOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

Mexannuyeckue siBJCHUSA

Mexanuueckoe BIKEHHE. MarepualibHas TOYKa Kak MOJAENb (DU3MYECKOro Tea.
OTHOCUTENBHOCTh MEXaHMUYECKOro JBrkeHus. Cucrema otcuera. Du3MUECKUE BEITUUYUHBI,
HEOOXOIUMBIC NJIsi OMHCAHMS JABM)KEHUS M B3aMMOCBS3b MEXIYy HUMHU (IIyTh, MEpEMEIlCHUE,
CKOPOCTb, YCKOPEHHUE, BpeMs IBIKCHHS). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
JIBWKEeHHE. PaBHOMeEpHOE nBM>KEHHE MO OKpyKHOCTH. llepBwlii 3akoH HproToHa u uHEepnws.
Macca tena. [lnotHocts BemectBa. Cuna. Exununsl cunbsl. Bropoii 3akon Herotona. Tpetuii
3akoH Hpiotona. CBoOoaHOe nagenue ten. Cuma TshkecTd. 3aKOH BCEMHUPHOTO TaroteHus. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSI3b MEXy CHIION TSDKECTH U Maccoil Tena.
Huunamometp. PaBuoxeictByromas cwia. Cuna TpeHus. TpeHHe CKONbXeHHs. TpeHue MoKosl.
Tpenue B npupoie U TEXHUKE.

Nmnynbse. 3akoH coxpaHeHHs UMITylbca. PeakTuBHOE ABM>KeHHEe. Mexanndeckas pabora.
MormtHocts. DHeprus. [loTeHnmanpHas U KUHeTHYecKasi dHeprus. [IpeBpaiienne ogHOTO BHAA
MEXaHUYECKOM 3HEpruu B Apyroul. 3aK0H COXpaHEHUS MOJTHON MEXaHUYECKOM SHEPTUU.

[IpocTeie MeXaHU3MBL. Y CIIOBHS PAaBHOBECHUS TBEPAOrO TEJa, UMEIOLIEr0 3aKPEIICHHYIO
OoCbh JABWKEHUA. MOMeEHT cuiibl. [Jenmp msasxcecmu mena. Peryar. PaBHOBECHME CUJ HA pblyare.
Peryaru B TexHuke, ObITy u nipupoje. [logBukHbIE U HEMOABHXKHBIE OJIOKH. PaBeHCTBO paboT
MIPU KCTIOJIB30BAHUM TMPOCTBIX MEXAHU3MOB («30JI0TO€ MpaBWIIO MeXaHWKW»). Koaddurment
MOJIE3HOTO AEHUCTBUS MEXaHU3MA.

JlaBnenue TBepAbIX Ten. EnuHuiel usMepeHust AaBieHus. CrocoObl H3MEHEHHUS
naBieHus. JlaBnenue xuakocter u razoB 3akoH Ilackans. /aBiaeHue )KUIKOCTH Ha IHO M CTEHKHU
cocyma. Coobmatromuecst cocyapl. Bec Bozmyxa. AtmocdepHoe pamnenue. I3mepenue
atMochepHoro nasienus. OnbiT Toppuuennu. bapomerp-anepous. ATMochepHoe naBlIeHUE Ha
pa3MMYHBIX BhICOTaX. ['MpaBanveckue Mexanu3Msbl (ipecc, Hacoc). [JaBneHue KuIKoCcTu U ra3a

Ha MOrpy>KeHHOE B HUX TeNo. ApxumenoBa cuia. [InaBanue ten u cynoB BozayxomnaBanue.
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Mexannueckue kosiebanus. Ilepwon, dwacrora, amruTyna kosiebaHuil. Pe3onaHc.
MexaHuueckre BOJHBI B OJHOPOJIHBIX cpenax. [[nrHa BoiaHbL. 3ByK Kak MEXaHHWYeCKas BOJIHA.
I'poMKOCTB 1 BBICOTAa TOHA 3BYKA.

TenJioBble sIBJICHUSA

Crpoenue BemecTBa. ATOMBI U MOJEKYNbl. TeIIoBOE JBUKEHHE aTOMOB M MOJIEKYIIL.
Huddys3us B razax, )KHIKOCTAX U TBEPABIX TeNax. bpoyHosckoe Oguocenue. B3aumopaeiicTeue
(mpuTsKEHME M OTTAJIKMBAHUE) MOJEKYJ. ArperarHble COCTOSIHUSI BeullecTBa. Paznuuue B
CTPOECHUH TBEPJIBIX TEJ, )KUJKOCTEN U Ta30B.

TennoBoe paBHOBecue. Temneparypa. CBsA3b TEMIIEPATYPbl CO CKOPOCTHIO XaOTUYECKOIO
JBUKEHUS yacTull. BHyTpeHHsst sHeprus. PaboTta un Temonepenada Kak CriocoObl M3MEHEHUs
BHYTPEHHEH OHepruu Tena. TemnonpoBogHocTb. KouBekuumsa. Mzmydenme. IIpumepst
TeIJIonepeayd B HpUpoAe M TexHHKe. KonuuecTBO TemIoThl. YJAelbHAas TEMIOEMKOCTb.
VYienbHas TemoTa CropaHus TOIUIMBA. 3aKOH COXPAHEHWS M NPEBPAILECHUS HSHEPIUH B
MEXaHMYECKUX U TEIUIOBBIX Ipoueccax. [lnaBieHne u oTBepieBaHUE KPUCTAIMYECKUX TEIl.
VnenbHas Ttemora IuiaBieHus. Mcnapenune u konaeHcauus. llormomieHue »Hepruu mpu
WCIIAPEHUN JKUJKOCTU U BBIIEIEHUE €€ MpU KOoHAeHcauuu mapa. Kumenue. 3aBUCHUMOCTH
TEMIEpaTypbl KUIEHUS OT JAaBlieHUs. YJelbHas TeIjaoTa MapooOpa3oBaHUS M KOHICHCAILIUU.
Bnaxnocte Bo3nyxa. PabGora raza mpu pacmpenuu. [IpeoOGpa3oBaHusi 3HEPIHMHM B TEIUIOBBIX
MarmHax (mapoBas TypOWHa, ABUTATENIb BHYTPEHHETO CTOpaHusl, peakTUBHBIN nBuratess). KIT/]
TEIUIOBOM MAIlIUHBL. JKon02UUecKUe npooaemMbl UCNOIb308AHUSL MENI08bIX MAULUH.

JIEKTPOMAarHUTHBIE SIBJICHUS

Onektpuzaiusi  (GU3MYECKUX Tel. Bl3aumopeicTBue 3apsbkeHHBIX Ten. J[Ba pona
AIIEKTPUYECKUX 3apsiioB. JleMMMOCTh 3JIEKTPUYECKOrO 3apsiia. DJIEMEHTapHbIN AJIEKTPUUYECKUN
3apsl. 3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsana. IIpoBoIHUKH, MOJYNPOBOJHUKH U
U30JIATOPBI JIEKTPUYECTBA. DIEKTPOCKOI. DJIEKTPHUUECKOE I0Je KaK OCOOBIH BHJI MaTEpHU.
Hanpsoicennocmo snekmpuyecko2o noss. JIeWCTBUE AIEKTPUYECKOTO IOJIS Ha JJIEKTPUYECKUE
3apsaabl. Konodencamop. Duepaeus anekmpuiuecko2o nois KOHOeHcamopa.

OnexTpuueckuid TOK. VMCTOYHMKM DSIEKTPUUECKOTO TOKAa. OJIEKTpUYECKas LENb U €€
cocTaBHble yacTu. Hanpasnenue u AecTBUs 3IeKTpUUecKoro toka. Hocurenu anexTpuueckux
3apA0B B MeTauiax. Cuiia ToKa. DIIEKTPUYECKOE HANPSKEHHUE. DIEKTPUIECKOE CONIPOTUBIICHHE
MPOBOAHUKOB. EMHUIIBI COTPOTUBIIEHUS.

3aBUCUMOCTb CHJIBI TOKAa OT HampsbkeHus. 3akoH Oma Juisl ydacTKa LeNH. Y IeJIbHOE
conportusiieHue. Peocratel. IlocnenoBarenbHoe coenvHEHHWE NPOBOAHMKOB. [lapannenbHoe

COCTMHEHHE TIPOBOIHUKOB.
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PaGora snexTpuyeckoro mojsi Mo MEepeMEIICHUI0 3JIEKTPUUECKUX 3apsaoB. MoOIIHOCTD
AJIEKTpUYecKoro Toka. HarpeBaHue NpOBOJHUKOB 3IEKTPUYECKUM TOKOM. 3akoH JDxoyns -
Jlenna. DnexkTpuyecKkue HarpeBaTelbHbIE U OCBETUTENIBbHbIE IPUOOPHL. KOpoTKOE 3aMbIKaHHUE.

MarnutHoe none. Muayknus marHuTHOro nosisi. MarautHoe nosie Toka. OneIT Dpcrena.
MaruutHoe 1OJ€ TIOCTOSHHBIX MAarHuTOB. MarHuTHoe 1ojie 3eMiId. OJIEKTPOMArHUT.
MarnuTtHoOe 10JIe KaTylIKU ¢ TOKOM. IIpumeHeHue 3neKTpoMarHuToB. JIeMCTBHE MAarHUTHOIO
[0JI1 Ha MPOBOJHUK C TOKOM M JIBWXKYILYIOCS 3apsokeHHYr udactuny. Cuna Amnepa u cuna
Jlopenya. DnextpoaBuraresb. SBIeHUE JIEKTPOMAarHuTHOM UHAYKIMU. OnbiTel Dapajes.

DNeKTpOMarHuTHeIe  KoJieOaHusi. KonebamenvHulli  KOHMYp.  DaeKmpozeHepamop.
Ilepemennviii mox. Tpancgpopmamop. llepenada >IEKTPUYECKONW JHEPTHMH Ha PACCTOSHUE.
DNIeKTpOMarHuTHBIE BOJIHBI M MX CBOMCTBA. [Ipunyunsvt paouocesazu u meneguoeHus. Bausnue
97IeKMPOMASHUMHBLX U3TYYEHUU HA HCUBLLE OP2AHUIMBI.

CBer — »nanekrtpomarHutHas BoJHAa. CkopocTh cBera. lcTouHuku cBeTa. 3aKkoH
IPSIMOJIMHEMHOTO pacipoCTpaHEHUE CBeTa. 3aKOH oTpakeHus cBera. Ilnockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. POKyCHOE pacCTOSHUE U ONTHYECKasl cuia JuH3bl. M300pakeHue
npenMera B 3epkane W JmH3e. Onmuueckue npubopel. 1'ma3 Kak oONTHYecKas CHCTEMA.
Hucniepcus cera. Mumeppepenyus u oughpaxyus ceema.

KBanToBbI€ siBJIeHUS

Crpoenue aromoB. Ilnanerapnas mozens aroma. KBaHTOBBIN XapakTep MOTJIOLICHUS U
WCITyCKaHUsI CBETa aTOMaMHU. JInHeWyaThle CIIEKTPBHI.

OmnsiThl Pesepdopra.

CoctaB atomHoro snapa. IIpoToH, HEHTpPOH u >JEKTPOH. 3aKkoH OHHIITEWHA O
IPONOPLUUOHAIBHOCTY MAacChl M SHEPruu. [leghekm macc u suepeus cesa3u amoMHuIX sdep.
PagnoaktuBHocTh. Ilepumon mnonypacnana. Anbda-uznydenue. bema-uznyuenue. I'amma-
usnyuyenue. Snepueie peakunu. Mcrounukn sHeprum ConHua M 3Be3[. SlnepHas sHeEpreTuka.
OKonoeuueckue npodremvl pabomvl aAmMOMHbIX Inekmpocmanyuti. Jlozumerpus. Brusanue
PAOUOAKMUBHBIX U3TYYUEHUL HA HCUBLLE OPSAHUIMBI.

Crtpoenue u 3Bo0NUA Beesiennoi

I'eonenTpruueckass M relMOLEHTpUYECKass CUCTEMBI Mupa. Dusmdeckas IpUpoaa
HeOecHpix Tenm ComHeuHoil cuctembl. [lpoucxoxnenune ConHeuHOW cucTeMbl. Duzndeckas
npupoga Connna u 3Be31. Crpoenue Beenennoil. OBomronus Beenennoi. ['mnoresa bosbmoro
B3pbIBa.

JIaGopatopHble paboTHl (HE3aBUCHMMO OT TEMAaTHUECKOW NPUHAJUIEKHOCTH) JENATCS
CJIEIYIOIUE TUIIBIL:

1. TlpoBeneHue npsIMbIX U3MEPEHUN (PU3UUECKUX BEITUYMH
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2. Pacuer mo mMOJy4YeHHBIM pe3ylibTaTaM NPSIMbIX H3MEPEHHUH 3aBUCHUMOIO OT HHX
napameTpa (KOCBEHHbIE U3MEPEHUS).
3. HaOmioneHue sBIEHH M IOCTAaHOBKA OMNBITOB (HA KayeCTBEHHOM YPOBHE) II0
oOHapyxeHHIO (aKTOPOB, BIUAIOIINX HA IPOTEKAHNE JAHHBIX SBJICHUI.
4. HccnenoBaHue 3aBUCUMOCTH OJHOM  (PU3MYECKOW BEJIWYUHBI OT JAPYyrod ¢
MPEJICTABICHUEM PE3yJIbTAaTOB B BHJIC TpaduKa UM TAOJIHIIBL.
5. TlpoBepka 3alaHHBIX TPEATNOIOKEHUN (MpsIMbIe U3MEpEHUsT (U3NYCCKUX BEIMYUH U
CpPaBHEHHE 3aJIaHHBIX COOTHOLICHUH MEXAY HUMH).
6. 3HaKOMCTBO C TEXHHYECKUMHU YCTPOMCTBAMHU U UX KOHCTPYHPOBAHUE.
Tembl 1a60paTOpHBIX PadoT
IIpoBenenne npsAMbIX u3MepeHuii puU3nIeCKUX BeJTUIUH
H3mepenne Gpuandyecknx BEIUUUH C YIETOM aOCONIOTHON MOTPEITHOCTH
W3mepeHne pazMepoB MajbIX Tell.
N3mepenne Macchl TeIa Ha PhIYaKHBIX BECax.
N3mepenne oObema TBEPAOTro Tema.
H3mepeHne BHITAIKUBAIOLICH CHJIBI.
H3mepeHne HanpsHKeHUsI Ha Pa3IMYHBIX YYacTKaX AJIEKTPUYECKON LEMH.

N3mepenne poKyCHOTO pacCTOSTHUS COOMPAOIIEH JIMH3HBI.

© N o o~ w DN PE

N3MepeHne ecTeCTBEHHOrO pauallMOHHOIO (pOHA T03UMETPOM
Pacyer mo mosiydeHHBIM pe3yJbTaTaM NPAMbIX H3MEPEHHH 3aBHCHMOIO OT HHX
napamMerpa (KOCBeHHbIC H3MEpPeHHsl)
1. VI3mepeHue miI0THOCTH TBEPJIOTO TENa.
. I3smepenue naBiieHus TBEPAOro Tesla Ha OMOpPY

. U3mepenne KIIJI mpu nogbemMe Tena o HaKJIIOHHOM TNIOCKOCTH

2
3
4. V3zmepeHue yAenbHOM TEMJI0EMKOCTH TBEPIOTO Tea.

5. 3mepenune OTHOCUTETHHOM BIIaKHOCTH BO3TyXa.

6. M3mepenue pabOThI 1 MOITHOCTH JICKTPUICCKOTO TOKA B JIAMITE.

7. W3mepeHne ycKopeHus CBOOOHOTO MaACHHUS

HaOsronenne siBjleHMid M NOCTAHOBKA ONBITOB (HA Ka4eCTBEHHOM YPOBHeE) IO
00HapY:KeHHI0 (PAKTOPOB, BIMSIOIINX HA MPOTEKAHUE JAHHBIX SIBJICHUI

1. H3zydeHue 3aBUCHMOCTH ITyTH OT BPEMEHH IPU PAaBHOMEPHOM JIBH>KCHHH.

2. MHccnenoBaHue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT YAJUHEHUS TPYKUHBI

3. HccnemoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBKEHHSI OT CHJIBl HOPMAaJbHOTO

aBIIEHUS

4. BoscHeHHE YCIOBUH TIaBAHUSA TeJa B )KUIKOCTH
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BrrsicHeHMEe yCII0OBUS PAaBHOBECHS pblYyara
HccenenoBanue M3MEHEHMs CO BPEMEHEM TEMIIEPATypPbl OCTHIBAIOIIECH BOJIBI.
CpaBHeHUE KOJIMYECTB TEIUIOTHI IIPH CMELLIMBAHUU BOJIbI PA3HOM TeMIIEpaTyphl.

PGFYJ'II/IPOBaHI/Ie CHJIBI TOKAa PEOCTATOM.

© © N o O

UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA B MPOBOJHUKE OT HANPSDKEHUS HA €ro
KOHIIaX IIPH MOCTOSSHHOM COINPOTHUBJICHUH. M3Mepenne conpoTuBIICHUS.

10. M3yueHwue sBICHUS JICKTPOMATHUTHOW WHIYKIIMH

11. HaGmropeHue CIUIONIHOTO U IMHEHYATOTO CIIEKTPOB MCITYCKaHUS

12. HccnenoBanue 3aBUCUMOCTH yTjla OTPAKEHUS OT yTIJia MaJeHUs CBETA.

13. HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHHS OT YTJIa TaICHUS.

14. UccnenoBanue paBHOYCKOPEHHOIO JBMKEHUsI 0€3 HauaabHOU CKOPOCTH

15. HccnenoBanue 3aBUCUMOCTHU TMEPUOJIA U YaCTOTHI CBOOOTHBIX KOJEOAHUI MasTHUKA
OT €T0 IJINHBI

16. HccnenoBanue 3aBUCUMOCTH IEPUOJIa KOJICOAHUN TIPY>KUHHOTO MasTHUKA OT MacChl
rpy3a 1 >KeCTKOCTHU MPY>KUHBI

IIpoBepka 3a7aHHBIX NMPEANOJI0KEeHU (MPsiMble U3MepeHusi GU3NYeCKNX BeJTHYHH
U CPaBHEHHME 32JaHHBIX COOTHOLICHHH MeKIYy HHUMH). 3HAKOMCTBO € TeXHHYECKHMMHU
YCTPOIiCTBAMH M UX KOHCTPYHPOBaHUeE

1. Omnpenenenue HEHTPa TAKECTH TUIOCKOU TITACTUHBI
COopka 2JeKTpUUYECKOil 1IeTIh U U3MEPEHHE CUIIBI TOKA B €€ Pa3InYHBIX yJacTKax.
COopka 21eKTpOMarHuTa 1 UCIbITAaHUE €ro ACHCTBHUS.
N3yuenune 3IeKTpUIecKoro ABUTATENS MOCTOSTHHOTO TOKa (Ha MOJIEIH).

W3yueHue aeneHus sapa aToMa ypaHa 1o ¢pororpaduu Tpekos

o U A W N

I/I3y‘{eHI/IC TPCKOB 3apsA’KCHHBIX YaCTHUIL 110 TOTOBBIM Q)OTOFpa(I)I/IHM
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3. TemaTuueckoe NJTAaHHPOBAHHUE C YKa3aHUEM YacCoB,

OTBOJMMEIX HA OCBOCHHE KAKI0i TeMbl

7 kiacc (68 yacos)

Ne Conep:kanue KoanyecTBo 4acoB
1 Benenue 3
2 [lepBoHaUYaIbHBIC CBEJICHUS O CTPOCHUH BEIIECTBA 5
3 BsaunmopneiicTBue Tein 21
4 JlaBneHue TBEpABIX TEII, KUIKOCTEH U Ta30B 22
9) PabGoTa 1 MomHOCTE. DHEprUst 13
6 IToBTOpEeHME 4
HUTOI'O: 68

8 kuracc (68 yacos)

Ne Conep:kanue Koan4yecTBo 4acoB
1 [ToBTOpenmne MaTepuana 7 Kiacca 3
2 TemioBbIe sBIEHUS 11
3 M3MeHeHne arperaTHblX COCTOSIHUM BEIleCTBa 10
4 DJIEKTPUUECKHE SIBJICHUS 25
5 DJIEKTPOMArHUTHBIE SIBJICHUS 7
6 CBETOBEIC SIBIICHUS 9
7 IToBTOpEHME 3
UTOIO: 68

9 kJiacc (68 yacoB)

Ne Copnepxanue KosmnuecTBo yacos
1 IToBTOpEeHME MaTepuana 8 kiacca 3
2 3aKOHBI B3aUMOJICHCTBUS U IBUYKEHUS TEJ 25
3 Mexannyeckue Kosie0aHusl U BOJTHBI 9
4 ONEKTPOMAarHuTHOE MOJIe 15
5 CrtpoeHue aToMa u aTOMHOTrO sizipa. Vcnonb3oBanue 6

SHEPrUM ATOMHBIX sIIep

6 CtpoeHue U 3BOJIONHNS BeeneHHOH 6
7 IToBTOpEHME 4
NUTOI'O: 68
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