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1. TlosicHUTEJIbLHAS 3AMMUCKA

Pabouas nmporpamma yyeOHoro mpeaMera «®Pu3nka» COCTaBlieHa Ha OCHOBE IIAHUPYEMBIX
pe3ynbraTtoB ocBoeHUss OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO 00IIEro oopazoBaHus
MyHUIUITaTIBHOTO OI0JKETHOTO 00111e00pa30BaTENILHOTO YUPEXKICHUS «OcHoBHas
obmeobpaszoBarenbHas 1mkona Ne 21» ¢ ydgerom npumepHoit OOIT OOO (DenepanbHOE ydeOHO-
METOINYECKOe 00BEAMHECHHE 10 001IeMy 00pazoBanuio mpotokon oT 08.04.2015r. Ne 1/15).

Oduznyeckoe 00pazoBaHHME HAa YPOBHE OCHOBHOTO oOmIero oOpa3oBaHusl — oOecreunBaeT
¢dopmupoBaHrue y 0OydaroOUIMXCs MPEICTaBICHHE O HAYYHOM KapTHHE MHUpa — BaXXHOTO pecypca
HAyYHO-TEXHUYECKOr0  Mporpecca, O3HAKOMJIEHHWE  oOydarommxcs ¢  (QU3MYECKUMH |
aCTPOHOMUYECKUMU SIBIICHUSIMU, OCHOBHBIMH NPUHIUITIAMA paboThI MEXaHU3MOB,
BBICOKOTEXHOJIOTHYHBIX YCTPONUCTB M MPUOOPOB, pa3BUTHE KOMIIETEHIIMM B PEIICHUU HHKEHEPHO-
TEXHUYECKUX M HAYYHO-HCCIIEI0BATEIbCKHUX 33/1a4.

OcBoenne yueOHoro mnpeamera «®Du3MKa» HAMPaBICHO HAa pa3BUTHE Yy OOydYaIOIIUXCS
NPEJCTaBICHUNA O CTPOCHUHU, CBOWMCTBAX, 3aKOHAX CYIIECTBOBAHUS W JBW)KCHUS MaTepUH, Ha
OCBOEHHE O0ydYaromMMHcs OOUIMX 3aKOHOB U 3aKOHOMEPHOCTEW HPUPOIHBIX SIBICHUH, CO3JaHHE
YCIOBHIA JUTst (JOPMHUPOBAHUST MHTEIUICKTYAJIbHBIX, TBOPYECKHX, TPAKIAHCKUX, KOMMYHHUKAIIMOHHBIX,
nH(OPMALIMOHHBIX KommeTeHUud. OOydarommecs OBIAJACIOT HAyYHBIMH METOJAMU PEIICHUS
Pa3NUYHBIX TEOPETHUECKUX M TPAKTHUYECKUX 3a/4a4, YMEHHSAMH (OPMYIHPOBATH THIIOTE3HI,
KOHCTPYHpPOBaTh, MPOBOAUTH OKCIEPUMEHTHI, OILIEHUBATh M aAHAIU3UPOBATH IOJYYCHHBIC
Pe3yIbTATHI, COMOCTABIATH UX C OOBEKTUBHBIMU PEATUSMH JKU3HU.

W3ydeHue ¢pu3MKH Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs HANPABIECHO HA JOCTHUKEHHE
CIIeIYIOLIUX Yyeel.
- YCBOGHHE YyYalIMMHCS CMbBICIA OCHOBHBIX MOHATUNA U 3aKOHOB (DU3UKH, B3aMMOCBS3H MEXITY
HUMU;
- popMuUpOBaHHE CUCTEMBl HAyYHBIX 3HAHMA O TpHUpone, €€ (yHIaMEHTAIbHBIX 3aKOHAaX IS
MOCTPOESHHUS MIPEJICTABIICHHS O (PU3MUECKON KapTHHE MHPA,
- cUCTeMaTu3alus 3HAaHUM O MHOT000pa3uu OOBEKTOB M SIBJICHHM MPUPOABI, O 3aKOHOMEPHOCTSIX
MPOIIECCOB M O 3aKOHaX (HU3UKH, JUIS OCO3HAHHMS BO3MOXKHOCTH Pa3syMHOTO MCIIOJNIb30BaHUS
JOCTHKEHHUH HayKH B ajbHEHIIEeM pa3BUTUH [IUBHIN3AIINN;
- opmupoBaHue YOSKIACHHOCTH B MO3HABAEMOCTH OKPY)KAIOIIETO MHpa M JOCTOBEPHOCTH HAYYHBIX
METOIOB €0 U3Y4YEHUs;
- OpraHM3alus YKOJOTHYECKOTO MBIIICHHS U IIEHHOCTHOTO OTHOIIEHHSI K ITPHUPO/IE;
- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB U TBOPUYECKUX CHOCOOHOCTEH ywaluxcs, a Takke HHTepeca
K pacIIMpeHHIO U YIiyOneHnio GU3nYecKuX 3HaHUN U BbIOOpa GU3HUKH KakK IpOo(UIbHOTO NMpeaAMETa.

JocTkenue neneit ooecreunBaeTcs peleHueM CIeIyoIMX 3a0ay.:
o0OpazoBarenbHbIE
- 3HAKOMCTBO Y4YalllUXCs C METO/J0M HAy4yHOTO MO3HAaHHWS U METOJaMM HCCIEe0BaHHs OOBEKTOB M
SIBJICHUH TIPUPOJIBL;

- MpUOOPETEHNE YIAITUMUCS 3HAaHUN 0 MEXaHUYECKHX, TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX
SBIICHUSIX, (PU3MUECKUX BEIIMYMHAX, XaPAKTCPUIYIOIIUX ITH SBJICHUS;

- dopMUpOBaHUE Yy Yy4YalIMXCAd YMEHHI HaOMIOJaTh MPUPOJHBIC SIBICHUS M BBINONHSITH OIBITHI,
nabopaTopHbIe padOTHl M IKCIIEPHUMEHTALHBIC WCCIICAOBAHMS C UCIIOIB30BAHUEM M3MEPUTEIBHBIX
puOOPOB, MUPOKO MPUMEHSEMBIX B MTPAKTUYECKON KHU3HU;

- OBJIQJICHUE YYalIUMHCS TaKUMH OOIICHAYYHBIMHA TOHSATHSIMH, KaK TPUPOIHOE SIBJICHUE,
SMIIMPUYECKU YCTAHOBIEHHBIN (akT, mpobiema, THIOTe3a, TEOPETHUECKUI BBIBOJ, pe3yJabTar
JKCIIEPUMEHTAIBHON TPOBEPKH;

- MOHUMaHUE yYallUMUCSA OTIMYMN HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW HMH(OpPMAINH, [IECHHOCTH
HAYKH JJIS1 yJIOBJIETBOPEHHUS OBITOBBIX, IIPON3BOCTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEH YeoBeKa.
Obwas xapaxmepucmuxa y4e6H020 npeomema

®dusnka Kak Hayka 0 Hambosee OOImMX 3aKOHAX MPHUPOJBI, BHICTYIAsS B Ka4eCTBE YUEOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIM BKJIQJ B CUCTEMY 3HaHUN 00 okpyxkaromem mupe. OHa
pacKpbhIBaeT pOJb HAYKH B DKOHOMHYECKOM M KYJIBTYpPHOM DPa3BUTHH OOINECTBA, CIOCOOCTBYET
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(OpMHPOBAHUIO COBPEMEHHOTO Hay4HOTO MHpPOBO33peHHs. g pemeHus 3ana4d GopMupoBaHUs oc-
HOB HAyYHOTO MHPOBO33PEHHS, PA3BUTUS WHTEIUICKTYaTbHBIX CIHOCOOHOCTEH M TO3HABATEIHHBIX
MHTEPECOB UIKOJILHUKOB B MPOLECCe U3YUYEHUs (PU3UKU OCHOBHOE BHUMaHHE YJIENSIETCA H3YyUEHUIO
METOJIOB ~ HAyYHOTO TIO3HAHHUS OKPYKAIOMIETO0 MHUpPA, IMOCTAHOBKE MpoOieM, TpeOyrommuX OT
yUalmxcss CaMOCTOSITENIbHON AESITEeIbHOCTH MO UX pazpemieHuio. O3HAaKOMJIEHHE IIKOJIBHUKOB C
METOJIaMU HAy4YHOTO MO3HAHHS TPEINOJIaraeTcs MPOBOJUTH NMPU M3YyYCHUHM BCEX pa3lieloB Kypca
(bu3uKH.

VYuebnslit npeameT «Pusnka» croco0cTByeT HOPMUPOBAHHUIO Y 00YHAIOIINXCS YMEHHH
0€301acHO UCII0Ib30BaTh Jab0paTOpHOE 00OPYI0BaHKE, TPOBOAUTH €CTECTBEHHO-HAYUHbIE
UCCIJIEIOBAHMS U SKCIIEPUMEHTHI, aHaJIM3UPOBATh MOJyYE€HHBIEC PE3yIbTaThl, IPEICTABIATH U HAYYHO
apryMEHTHUPOBATH MOJIYYEHHBIC BHIBOJIBI.

B 7 u 8 xiaccax mpoMCXOAUT 3HAKOMCTBO C (PU3NYECKUMU SBICHUSIMH, METOJIOM Hay4HOTO
MO3HAHUS, (OPMUPOBAHUE OCHOBHBIX (DM3MUECKUX TIOHATUH, TPUOOpPETCHHE YMEHHH H3MEpSTh
¢dbu3nuecKkrue BETUYHMHBI, IPOBOAUTH JTAOOPATOPHBIN AKCIIEPUMEHT MO 3aJaHHoi cxeme. B 9 kmacce
HAYMHACTCS M3yYEHUE OCHOBHBIX (DM3MUECKHX 3aKOHOB, JIAOOpATOpHBIE pabOThI CTAHOBSITCS Oojee
CJIOKHBIMU, IIKOJIBHUKYU Y4aTcs IJIaHUPOBATh SKCIEPUMEHT CAMOCTOATEIHHO.

W3ydenne yueOHOTro npeamera «Dusnkay B 9acTu GOPMHPOBAHUS Y O0yJAIONTUXCS HAYIHOTO
MHPOBO33PEHHUsS, OCBOCHHUS OOIIEHAyYHBIX METOAOB (HaOIIOJeHHE, H3MEpPEeHHE, JKCIEPHUMEHT,
MOJICTTUPOBAHUE), OCBOCHUS MPAKTUICCKOTO MPHUMCHCHUS HAYYHBIX 3HAHWA (U3UKH B KU3HH
OCHOBaHO Ha MEXIIPEIMETHBIX CBS3AX ¢ mpeameramu: «Matematukay, «MHpopmaTukay, «XuMus»,
«buonorusi», «['eorpadpusa», «Okonorus», «OCHOBbI O€30MACHOCTH >KH3HEIACATEIHLHOCTH,
«Ucropusy, «Jlutepatypa» u nip.

st m3ydenust yaeOHoro npeamera «Du3uka» MPUMEHSCTCS KIACCHO-ypOUYHasi CUCTEMa C
ucnons3oBanueM UKT: ypok pemienus y4eOHOI 3a1auu, YpOK pa3BHBAIOIIET0 KOHTPOJS U OLEHKH,
YPOK «OTKPBITHS» HOBOTO 3HAHUS, YPOK-IUCITYT, YPOK — aboparopHas pabora.

PaGouas mporpamMma 1o ¢pu3uKe OpUEeHTUPOBAHA HA TPUMEHEHHE METOI0B (METObI IPOEKTOB,
HCCIICIOBATEIILCKON JICATEIFHOCTH ¥ MPOOJEMHOTO OOydYeHHs) M MPUEMOB (CaMOCTOSITEIIbHAS
pabota ¢ camMOmpoBEepKO#, B3aMMOMNPOBEPKOW, TPYIIOBas, MapHas U HWHIUBUAYalbHas paboTa)
CUCTEMHO-/ICATEeIILHOCTHOTO TIOJX0J]a, YTO BIHSICT HA (POPMUPOBAHWE YHHBEPCATBHBIX YUCOHBIX
JEUCTBUU.

Peanuzauyua Oannoii  paboyenn  nPopamMmvl  OCYyULeCmenAemca ¢ NPUMEHEHUeM
ooopyoosanua «llugposaa nadopamopus no ¢uszuxke (Hayunwvie pazeneuenusn)» Ilenmpa
ob0pazoeanua ecmecmeeHHO-HaAyuUHOU Hanpaenennocmu «Touka pocmay, Komopwlii co3oan Ha
oaze MBOY «OOILl Ne 21» o0aa pazeumusa y o00yuauwjuxca ecmecmeeHHO-HAYYHOI,
MAMeMAmMu4ecKoil, UHGOPMAYUOHHOU 2PAMOMHOCHU, (HOPMUPOAHUA KPDUMUYECKO20 U
KPeamugno20 MulleHUA, a makxyce 0711 NPAKMUUecKoli OmpadomKu yueoHoz0 mamepuaia no
yueonomy npeomemy «Qusukan.

Onucanue mecma yuebH020 npeomema 8 yueOHoM niaHe
VYueOnsiit npeamer «®du3nka » BXOJUT B MpeaIMeTHYI0 001acTh «EcTecTBEHHO-HAayUHbIE IPEIMETHI»
oOsi3arenpHONM yactu ydeOHoro minaHa MBOY «OOII Ne 21». U3ydyenune ydeOHOro mpemmera
«Dusuka» cocrtasistieT 238 4acoB B rox: 7 Kiacc - 68 dacos, 2 yaca B HEAEIO, 8 Kiacc - 68 Jacos, 2
yaca B Heemo; 9 kimacc - 102 gaca, 3 yaca B HEZIEIIO.

2. IlnaHupyembie pe3yJbTAaThl OCBOCHUA Y4e€0OHOI0 NMpeaMeTa

JIN4HOCTHBIE Pe3yJIbTAThI

1) BocuTaHHe POCCUUCKON TPakIaHCKON HACHTUYHOCTH: MATPUOTHU3MA, YBakeHHs K OTeuecTmy,
MPOIUIOE W HACTOSIIEE MHOTOHAIMOHAJIBLHOrO Hapoaa Poccuu; oOcCO3HaHHME CBOEM STHHYECKOU
MPUHAJICKHOCTH, 3HAHWE WCTOPHH, SI3bIKa, KyJIbTyphl CBOETO HAapoaa, CBOEro Kpas, OCHOB
KYJIbTYPHOTO HAcleaWs HapoaoB PoccMM ©  4YeIOBEYeCTBA; YCBOCHHE T'YMaHUCTHYCCKHX,
JEMOKPAaTUYECKIUX U TPAJAUIHUOHHBIX I[IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIECTBa;
BOCIIMTAaHUE YyBCTBA OTBETCTBEHHOCTH M J10JTa niepea PoauHoi;

2) <¢opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
0o0yJaronmmxcsi K CaMOpa3BUTHIO M CaMOOOPA30BaHMIO HAa OCHOBE MOTHBAIMM K OOyYEHUIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO JaibHEHIIeld HWHAWBUIYATbHOW TPACKTOPHH
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oOpa3oBaHus Ha 0aze OPHEHTHPOBKH B MHpe Mpodeccuii u nmpodhecCHOHATBHBIX MPEAOYTCHHM, C
Y4eTOM yCTOHYMBBIX TMO3HABATEIBHBIX HMHTEPECOB, a TaKKe Ha OCHOBe (opMHUpOBaHUS
YBaXXUTEIHLHOTO OTHOILIEHUS K TPYAY, PA3BUTHSI OMbITA YYaCTHSI B COI[MAIBHO 3HAYMMOM TPYIIE;

3) ¢opmupoBaHHE IIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHA HAYKH U OOILIECTBEHHOM MPAKTUKU, YUYUTHIBAIOIIETO COLIMAIBHOE, KYJIbTYPHOE, S3bIKOBOE,
TyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) dbopMupoBaHHE OCO3HAHHOTO, YBRXUTEIHHOTO W JOOPOKENIATETbHOTO OTHOUICHHS K JPYromMy
YEJIOBEKY, €ro MHEHHUI0, MHUPOBO33PEHHUIO, KYIbTYpe, fA3BIKY, BEpe, TIPaKIaHCKOM MO3UIIUH, K
UCTOPUH, KYJIbType, PEITUTHH, TPAAULUSAM, S3bIKaM, [IEHHOCTAM HapoJoB Poccuu u HapoaoB mupa;
TOTOBHOCTH M CIIOCOOHOCTH BECTH [JHAJOr C JAPYTMMH JIIOABMH W JOCTHUTaTh B HEM
B3aUMOTNIOHUMAHUS;

5) ocBOeHHE COLMATIBHBIX HOPM, MPaBUJI MIOBEJICHUS, posiel U (OpM COIMANIbHOM JKU3HU B TPYIIAX U
cooOmiecTBax, BKJIIOYas B3pOCIbIE U  COIMAJIbHBIE COOOIIECTBA; YYacTHE B IIKOJBHOM
CaMOyNpaBlIeHUH U OOIIECTBEHHON »HW3HM B IMpejaerax BO3PACTHBIX KOMIIETEHLUH C y4eToM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIIMATBHBIX M SKOHOMHUYECKHX 0COOCHHOCTEI;

6) pa3BUTHE MOPAIBHOIO CO3HAHUSA U KOMIIETEHTHOCTH B PELICHUU MOPAJIBHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OPMUPOBAHHWE HPABCTBCHHBIX YYBCTB W HPABCTBEHHOTO ITOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIKAM;

7) dopmupoBaHNE KOMMYHUKATHBHOH KOMIIETCHTHOCTH B OONICHHMM W COTPYIHHYECTBE CO
CBEPCTHHUKAMH, IETbMHU CTapILIEro U MIAJIIIEero Bo3pacTa, B3pOCIbIMH B Ipoliecce 00pa3oBaTEIbHOM,
00I1IECTBEHHO I10JIC3HOM, y4ebHO-1CCnenoBaTenLCKoN, TBOPYECKOW U APYruX BUAOB AeSATENbHOCTY;

8) QopmupoBaHue I[EHHOCTH 3J0pPOBOrO M 0Oe30macHOro oOpas3a >KHU3HH, YCBOCHHE IIPaBHII
WHJIUBUIYAIBHOTO M KOJUJIEKTMBHOTO O€30MacCHOTO TIOBEACHUS B UPE3BBIYAMHBIX CHUTYyalMsIX,
YTPOXKAIOUINX XKU3HU U 3I0POBBIO JIFOJIEH, MPaBUII MOBEACHUS Ha TPAHCIIOPTE M HA JOPOTax;

9) dbopMupoBaHHE OCHOB IKOJIOTHYECKON KYyJIbTYphI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHHS, PAa3BUTHE OMbITA HKOJIOTMYECKH OPHEHTUPOBAHHON pedrieKCUBHO-
OIICHOYHOM M MPAKTUYECKOMN NESITEIbHOCTH B dKU3HEHHBIX CUTYaIIUSX;

10) oco3HaHue 3HAYEHHs] CEMbHM B >KM3HHM 4eJOBeKa M OO0IIeCTBa, MPHUHITHE LIEHHOCTH CEeMEHHOM
KU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K WICHAM CBOEH CEMbH;

11) pa3BuTHE SCTETHMUECKOTO CO3HAHMSI YEepe3 OCBOCHHE XYJO’KECTBEHHOTO HACIEAMUS HapOJO0B
Poccun 1 Mupa, TBOpUECKOHN AEATENBHOCTH CTETUYECKOTO XapaKTepPa.

MeTanpeaMeTHbIHE Pe3yJIbTATHI

1) yMeHHe CcaMOCTOSITEILHO OMNPENENSITh eI CBOETO OOYy4YEeHHSs, CTaBUTh U (POPMYIHpPOBATH IS
ce0s HOBBIE 3a/1a4M B yueOe U MO3HABATeIbHOM JesTeIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH
IM03HABATEIILHOM JeSITCIIFHOCTH,

2) yMEHHE CaMOCTOSITENIbHO TIAHUPOBATh MYTH JAOCTHKEHHUS 1IeJIei, B TOM YHCIie allbTepHATUBHBIE,
OCO3HaHHO BBIOMpaTh HaubOosiee >PQPEeKTUBHBIE CIOCOOBI pelIeHUs y4eOHBIX M TO3HABaTEIbHBIX
3a/1a4;

3) yMEeHHE COOTHOCUTH CBOM JICUCTBHS C TJIAHUPYEMBIMH pPe3yJIbTaTaMU, OCYIIECTBISATH KOHTPOJIb
CBOCH JIEATENIHHOCTH B TIPOIECCE TOCTHKEHUS Pe3yabTaTa, ONpeaeNsaTh CIOCOOBI IEHCTBUI B paMKax
MPEAJIOKEHHBIX YCIOBUU W TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBHH C
HW3MEHSIOLIENCS CUTYaLlUE;

4) yMeHUe OlLIEHHMBATh MPAaBUIBLHOCTD BBIMOJIHEHUs y4eOHOMU 3a7auu, COOCTBEHHbIE BOSMOXHOCTHU €€
pelieHus;

5) BlageHWe OCHOBAaMH CaMOKOHTPOJIS, CAMOOIIEHKH, TPUHSTHS PEIICHUH € OCYIIECTBICHHS
OCO3HAaHHOTO BBIOOpa B yUeOHOH U MO3HABATEIHHON JeSITELHOCTH;

6) yMeHHE OmpenensTb TOHSATHS, CO3/1aBaTh OOOOIIEHHWS, YCTAaHABIWBATh aAHAJIOTHH,
KJIacCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBHIOMpPATh OCHOBAHUS M KPUTEPUHU [UIsl KIacCH(PUKAIUH,
yCTaHABIIMBATh  NPUYUHHO-CIICICTBEHHBIC  CBS3H, CTPOUTh  JIOTHYECKOE  PACCYXKICHUE,
YMO3aKJII0UeHNe (MHIyKTUBHOE, JeTYKTUBHOE U M0 aHAJIOTHH) U JAeNaTh BBIBOIBL;

7) ymMeHue co3naBaTh, MIPUMEHSITh W MPEoOpPa3OBBIBATh 3HAKH M CHUMBOJIBI, MOJACIHA M CXEMBI ISt
pelieHrs yueOHBIX U MO3HABATENbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHE;



9) yMeHune opraHu30BbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUUTEIEM U
CBEpCTHMKaMHU; paboTaTh MHAUBUAYAJIHHO M B TPYIIE: HAXOAWUTH OOlIee pelieHHe M pa3periaTh
KOH(QUINKTBI Ha OCHOBE COIVIACOBaHMA NO3MLMH M ydeTa MHTEpecoB; (HOpMyIupoBaTh,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHHre 0CO3HaHHO MCIOJIb30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBUU C 3a7auyeii KOMMyHHUKallUU
IUIL BBIPQXXEHUS CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH; IUIAHUPOBAHMUS M PETYISALUU CBOEH
NesTeIbHOCTH; BIaJIeHUE YCTHON U MUCbMEHHOM peublo, MOHOJOIMUECKOW KOHTEKCTHON PEeUblo;

11) ¢opmupoBaHue W pa3BUTHE KOMIETEHTHOCTH B OO0JACTH HMCIOJb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKAIMOHHBIX TexHojorui (nanee MKT- koMneTeHun); pa3BUTHE MOTUBALIMM K OBJIa/ICHHIO
KYJIBTYpOH aKTUBHOI'O TI0JIb30BAHUS CJIOBAPSIMU U APYTMMHU OUCKOBBIMU CUCTEMAMU;

12) ¢dopmupoBaHre U pa3BUTHE HKOJOTUYECKOTO MBIIUICHUS, YMEHHE TPUMEHATH €ro B
[103HABATENbHOM, KOMMYHUKAaTUBHOM, COLMAIbHON NIPAKTUKE U MPO(HECCHOHAIbHOW OPUEHTALMH.
IIpenmeTHble pe3yJIbTaThl HAlIPaBJICHbI HA:

1) dopmupoBaHue npeAcTaBIeHU 0 3aKOHOMEPHOH CBSI3U M [T03HABAEMOCTH

SIBIIGHUW TIPUPOJBI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUS; CUCTEMOOOpa3yIome poiu GU3UKH s
pa3sBUTHsL JIPYT'HX E€CTECTBEHHBIX HAyK, TEXHMKM M TEXHOJIOTMH; HAyYHOIO MHPOBO33PEHUS Kak
pe3ybTaTa H3y4eHHss OCHOB CTPOSHHS MaTepuu B (YyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

2) ¢opmHpoBaHUE NEPBOHAYAIBHBIX MPEJICTABICHUN O (PU3UYECKOM CYLUTHOCTH SIBICHUN MPUPOJIBI
(MEeXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX U KBAaHTOBBIX), BUAAX MAaTE€pHUH (BEIIECTBO U MOJE),
JBMDKEHUM KaK CIoco0e CYIIECTBOBaHMS MATEPHUU; YCBOCHHUE OCHOBHBIX HJIeH MEXAaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI O CTPOCHUHU BELLECTBA, JIEMEHTOB 3JEKTPOJUHAMUKY U KBAaHTOBOM (PU3UKY;
OBJIa/ICHUE MTOHATUHHBIM aNnapaToM U CUMBOJIMYECKHM SI3bIKOM (DU3HKH;

3) mpuoOpeTeHne OmbITa NMPUMEHEHUS HAyYHBIX METOJOB IO3HAHWsS, HAOMIOACHUS (PU3MUECKUX
SIBJICHUM, TIPOBEJIEHHSI OMBITOB, IPOCTHIX IKCIEPUMEHTAIBHBIX UCCIEIOBAHUMN, IPSIMBIX U KOCBEHHBIX
M3MEPEHUH C HCIIOJIb30BAaHHEM aHAJOTOBBIX M IU(PPOBBIX W3MEPHUTENBHBIX NMPHUOOPOB; MOHUMAaHHE
HEM30€KHOCTH MOTPELIHOCTEN JTI0OBIX U3MEPEHUIA;

4) nonnmanue GU3NIECKUX OCHOB U MPHHIIUIIOB NeHCTBUS (paboThl) MAIIuH U

MEXaHU3MOB, CpPEICTB MEPEABIKEHUS U  CBSI3M, OBITOBBIX NPUOOPOB, IMPOMBILIUIEHHBIX
TEXHOJIOTUYECKHX IIPOLIECCOB, BIUSHUSA UX HA OKPYXKAIOLIYIO0 CpEAY; OCO3HAHUE BO3MOXKHBIX IPUUYNH
TEXHOTEHHBIX U 3KOJOIMYECKHX KaTacTpod;

5) oco3HaHKE HEOOXOAMMOCTH MPUMEHEHUS JOCTHKEHNH (PU3UKHU U TEXHOJIOTHH 1711 palliOHAIbHOTO
IIPUPOAONOJIB30BaHNUS;

6) oOBlazeHHe OCHOBaMHM O€30MACHOTO HCIIOJIb30BAHHUS €CTECTBEHHBIX M  HCKYCCTBEHHBIX
JIEKTPUUYECKUX M MAarHUTHBIX NOJEH, 3JEKTPOMAarHUTHBIX W 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
UCKYCCTBEHHBIX HOHM3HMPYIOIIMX HW3JIyueHUH BO u30ekaHHEe HX BpPEIHOTO BO3JCHCTBUS Ha
OKPY>KAOIIYIO CPEly U OpraHU3M Y€JIOBEKa;

7) pa3BUTHE YMEHHUS IJJAaHUPOBAaTh B IIOBCEJHEBHOM >XM3HM CBOM JEHCTBHS C NPUMEHEHUEM
MOJTyYEHHBIX 3HaHUI 3aKOHOB MEXaHUKH, SJIEKTPOJANHAMUKH, TEPMOJUHAMUKN U TEIUIOBBIX SIBICHUI
C LIEJIbI0 cOepexKEeHMsI 310POBbS;

8) ¢opmupoBaHuE MNpeICTaBIEHUI O HEpalMOHAJIBLHOM HCIIOJIB30BAaHUM MPHUPOTHBIX PECYPCOB U
SHEPTUH, 3arpsI3HEHUH OKPY’Kalollel cpeibl KaK ClIeACTBHE HECOBEPLICHCTBA MAIIUH U MEXaHU3MOB;

BeinycKkHUK Hay4uTCH:

. nproOpeTaTh ONBIT MPUMEHEHHs] HAyYHBIX METO/OB IO3HaHMs, HaOmroneHus (Gu3nyeckux
SIBJICHUH, IPOBEAECHUS OIIBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIEA0BAHNN, IPSIMBIX U KOCBEHHBIX
M3MEpEHUIl ¢ UCIOJIb30BaHUEM aHAJIOTOBBIX U IU(POBBIX U3MEPHUTENBHBIX MPUOOPOB; MOHUMAaHHE
HEM30€KHOCTH MOTPELTHOCTEN JTIOOBIX U3MEPEHUIA;

o MOHUMATh (PU3MYECKHE OCHOBBI U MPHUHIMIIOB JIEHCTBUS (pabOThl) MAallMH M MEXaHU3MOB,
CPEICTB TEpEIABMKEHHMSI U CBA3M, OBITOBBIX NPUOOPOB, NPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB, BIUSHUSA MX Ha OKPYKAIOLIYIO CPENY; OCO3HABATh BO3MOKHBIX IPUUMH TEXHOTEHHBIX U
AKOJIOTMUYECKUX KaTacTpod;

J 0CO3HaBaThb HEOOXOAMMOCTh NPUMEHEHMS JOCTIDKEHHH (U3MKM W TEXHOJOrMi s
PaIMOHAIBLHOTO MTPUPOIONOIB30BAHNUS;



° BIIQZICTh OCHOBaMHM 0O€30IMaCHOTO MCIOJIb30BAaHUSI E€CTECTBEHHBIX W  HMCKYCCTBEHHBIX
AJIEKTPUYECKUX W MATrHUTHBIX MOJEH, 3JIEKTPOMAarHUTHBIX W 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
WCKYCCTBEHHBIX HWOHM3MPYIONIMX W3IYYCHUH BO H30E€KaHUE UX BPEIHOTO BO3JCHCTBUS Ha
OKPY>KaloIYI0 Cpely U OPraHu3M YEJIOBEKa;

° pa3BUBaTh YMEHUS IUIAHUPOBATh B IOBCEJIHEBHOW >KM3HU CBOM JEHCTBUS C NPUMEHEHUEM
MOJYYECHHBIX 3HAHUHN 3aKOHOB MEXAHUKH, JJIEKTPOJUHAMUKHU, TEPMOJIMHAMUKYU U TEIJIOBBIX SBJICHUN
C IIENIbI0 COEPEIKEHHUSI 37I0POBBSI;

° coOnroath mpaBwia O€30MacCHOCTH W OXpaHbl Tpyda Mpu padore ¢ yd4eOHBIM H
1a00paTOpPHBIM 000PYI0OBaHUEM;

° MMOHUMATh CMBICII OCHOBHBIX (DM3MYECKHUX TEPMHUHOB: (U3MUECKOE Tejo, (pu3nueckoe
SBJICHUE, (PU3NUYeCcKasi BETMYUHA, SUHUIIBI H3MEPEHUS;

° pacmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPHU MOMOITN (HU3HUECKUX METOJIOB;
AQHAJIM3UPOBATh OTJEJbHBIC ATalbl MPOBEACHUS HCCIECAOBAHUNA M HHTEPIPETUPOBATH PE3YJIHTATHI
HaOJIIOIEHUI U OIBITOB;

° CTaBUTH OMBITHI MO UCCIICOBAHUIO (DU3MYECKHUX SIBJICHUU WM (PU3NICCKUX CBOWCTB TEI
0e3 MCIOJB30BaHMS MPAMBIX M3MEPEHUH; MpU 3TOM (HopMyIupoBaTh MpobiemMy/3amady yuyeOHOro
SKCIIEPUMEHTa; cOoOMpaTh YCTAaHOBKY M3 MPEIONKEHHOIO O0OpYHOBaHUS; MPOBOAUTH OMbBIT H
(hopMyIIIPOBATH BEIBOJIBI.

° MMOHUMATh POJIb IKCIIEPUMEHTA B MOTYYCHUH Hay4YHOI HH(OpMAIIHH;

° MPOBOJIUTH MPsIMbIE M3MEpPEHUs (PU3NUYECKUX BETUYHH: BpPEMs, pacCTOSHUE, Macca Tela,
o0BeM, cuia, TeMreparypa, arMocepHOe JaBlIeHUE, BIAXKHOCTh BO3/yXa, HAMPsDKCHUE, CHJIA TOKA,
paauanuoHHbIi (POH (C MCMOJIB30BAaHUEM JIO3MMETPA); MPH 3TOM BBHIOMpPATH ONTHUMAJBHBIN CIIOCOO
W3MEPEHHUS U UCIIOIb30BaTh MPOCTEUILINE METOIbI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHU.

° MPOBOJIUTh HCCAEAOBAaHUE 3aBUCHUMOCTECH (DU3UYCCKUX BEIMYMH C HCIOJIB30BAaHUEM
MPSIMBIX U3MEPEHUI: MIPH ATOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCUPOBATH PE3YNbTaThl MOTYUYEHHOM
3aBUCHMOCTH (DM3MYECKHX BEIWYWH B BHUJC TAOIUI] U rpaduKoOB, ACJATh BBIBOJABI 110 Pe3yibTaTam
HCCJICIOBAaHUS;

° MIPOBOJNTH KOCBEHHBIC M3MEPEHUS (PU3NYCCKUX BEIMYMH: MIPU BBITIOJHCHHH W3MEPCHHMA
coOupaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY, CJENys TMPEIIOKEHHON WHCTPYKIMU, BBIYUCISTH
3HAYEHUE BEIMYMHBI U AHAIM3UPOBATH IIOJYUYECHHBIE PE3YJIBTATHl C YYETOM 3aJaHHOM TOYHOCTHU
U3MEPEHMUI;

° AHAIM3UPOBATh CUTYAllMM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HHX
MPOSIBIIEHUE U3YYEHHBIX (PU3NYECKUX SIBICHUN WM 3aKOHOMEPHOCTEH U MPUMEHSITH UMEIOIIHECs
3HAHUA 19 UX O0BSICHEHUS;

° MOHUMATh MPHUHIUIBI JEHCTBUS MAaIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS
HX 0€30IMaCHOTO UCIIOJIb30BaHUS B TIOBCEIHEBHOM KU3HU;

WCIIOIh30BaTh MPHU BBIMOJTHEHUU YUYEOHBIX 3a]ad HAYYHO-TIOMYJSIPHYIO JUTEPATypy O (PU3MUECKHUX
SIBJIEHUSIX, CIIPABOYHBIE MAaTepHalIbl, pecypcsl IHTEpHET.

BLIHyCKHI/IK MOJYYIUT BO3MOKHOCTD HAYYMTDHCH:

o 0CO3HABAMb  YEHHOCMb  HAYYHBIX — UCCIe008aHUll, pONb  QU3UKU 6  pacuupeHuu
npeocmasieHull 00 OKpyxicaloujem mMupe u ee 8Kiao 8 YIydueHue Kaiecmea HCUusHu,
o UCNONb306AMb NPUEMbl NOCMPOEHUs. QU3UYECKUX Mooenel, NOUCKA U GopmMyauposKu

00KA3amesbCme 6bl()6tul’I1blx cunomes u meopemudyecKux 66160008 HA OCHOBE amnupudecKu
YCmMAaHOoB1EeHHblX gbalcmoe;

o CPAaBHUBAMb MOYHOCIb USMEPEHUs. PUULECKUX 8eTUYUH NO GeTUYUHE UX OMHOCUMENbHOU
no2peuHoCmuy npu NPo8eOeHUY NPSIMbIX USMePEeHUl;
o CaMOCMOAMeNbHO NPOBOOUMb KOCBEHHble USMEPEHUs U UCCIe008aHUs  HU3ULeCKUX

8eUYUH C UCNONb308AHUEM PA3IUYHLIX CHOCO008 U3MepeHus QU3UYECKUX BelUuydUH, 6bloUpamo
cpeocmea usmMepeHus ¢ y4emom HeoOX00uMou MOYHOCMU U3MepeHul, 0O0CHO8bl86aMb GblOOD
cnocoba usmepenus, a0eK8amHo20 NOCMABNIEeHHOU 3adaue, Npo8oOUMb OYEHKY 00CMOBEPHOCMU
NONYYEeHHbIX Pe3yIbmamos;



. BOCNPUHUMANMb — UHPOPMAYUIO  PUUYECKO20 — COOePIHCAHUs 6  HAYYHO-NONYIAPHOU
aumepamype U Cpeocmeax MAcCo80lU UHGOpMayuu, KpUmudecku OYeHUu8ams NOJLYUEHHYIO
ungopmayuro, ananuzupys ee cooepaicanue u OanHvle 06 UCMOYHUKe UHDOpMayul,

. co30asams cOOCMEEHHbLE NUCbMEHHbLE U YCIHbLE COOOWEHUS O (DUUYECKUX S6IeHUSAX HA
OCHOB€ HeCKONbKUX UCMOYHUKOS UHGOPMAYUU, CONPOBONCOAMb BbICMYNICHUE npe3enmayuetl,
VUUMBIBAsL 0COOEHHOCIU AYOUMOPUU C8EPCMHUKOB.

Mexanuuyeckue siBJCHUS

BbINyCKHUK HAY4YUTCS:

o pacrno3HaBaThb MEXAaHUYECKHE SIBIICHUS M OOBSCHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUUN
OCHOBHBIC CBOWCTBA WM YCIOBHUS INPOTEKAHUS 3TUX SIBICHUM: PAaBHOMEPHOE M HEPAaBHOMEPHOE
JNBUKEHUE, PAaBHOMEPHOE W PABHOYCKOPEHHOE IMPSAMOJIMHENHOE JIBUJKEHHE, OTHOCHUTEIBHOCTh
MEXaHUUYECKOTO IBW)KEHUS, CBOOOJHOE IAaJ€HUE TeJl, PABHOMEPHOE IBUKEHHE 0 OKPYKHOCTH,
WHEpLUs, B3aUMOJICHCTBUE TeJl, PEAKTUBHOE JBHKEHHE, Nepelada JaBiICHUs TBEPAbIMH TEJIAMU,
KHUJIKOCTSIMU U Ta3aMu, aTMOc(epHOe TaBJIeHUE, UIaBaHUE TEJl, PABHOBECHE TBEP/IBIX TEJ, UMEIOIINX
3aKpEIJICHHYIO OCh BpallleHHs, KojiebaTeabHOe JBUKEHHE, PE30HAHC, BOTHOBOE JIBIDKEHUE (3BYK);

o OIMCHIBATh U3YYCHHBIE CBOMCTBA TET M MEXAaHHYECKHE SIBIICHUS, HCIONB3Ys (PHU3NIECKUE
BEJIMYMHBL: MIyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, IIEPHO 00pallleH s, Macca Tella, MII0THOCTh
BellecTBa, cuia (CWiia TSHKECTH, CHJla YINPYroCTH, CWJIa TpPEHHUs), NaBJICHHE, UMIYJIbC Tea,
KMHETUYECKasi SHEprus, MOTEeHIMAJIbHAs SHEPrus, MeXaHnueckass paboTa, MeXaHu4YecKasi MOIIHOCTb,
KIIJ] npu coBepiieHUN pabOTHI ¢ UCIOIb30BAaHHEM MPOCTOrO0 MEXaHW3Ma, CUJIa TPEHUS, aMILTUTY/a,
IepUoJ, U YacToTa KoJieOaHWW, JJIMHA BOJIHBI U CKOPOCTb €€ PAaCIpOCTPaHEHMsI; NPU ONUCAHUHU
MPABWJIBHO TPAKTOBATh (DU3MUECKHUM CMBICI MCIIOJIb3yEeMbIX BEUYHMH, UX 0003HAYCHHS M €IUHUIIBI
M3MEPEHUsl, HAaXOAUTh (HOPMYJIbI, CBA3BIBAIONIME JAaHHYIO (QHU3UYECKYIO0 BEIHYUHY C JAPYTHMH
BEJIMYMHAMU, BBIYUCIATH 3HAYCHUE (PU3NUECKOM BETUUHHBI;

o AHAJIM3UPOBATh CBOMCTBA TEJ, MEXAaHWYECKUE SBJICHHMS M IIPOLECCHI, HCIIOIb3YS
¢u3nvecKkre 3aKOHBI: 3aKOH COXPAHEHUs SHEPrHH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIIMII
Cylepno3unuu cui (HaxoxkaeHue paBHonedcTByrommei cuibl), I, I u Il 3akonsr HeioToHa, 3akoH
COXpaHEHUs1 MMITyJlbCca, 3akOoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Ipu 3TOM pasiauyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHUECKOE BhIPa)KEHUE;

L4 pas3iindaTte OCHOBHBIC IMPU3HAKH U3YYCHHBIX (1)I/I3I/Iq€CKI/IX MOHeHeﬁI MaTcepuajibHas TOYKa,
HHEpLHUaJIbHasA CUCTEMA OTCUECTA,
L4 peuiaTth 3aaavu, HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBbI (38.KOH COXPAHCHUSA SHEPruu, 3aKOH

BCEMHMPHOI'O TATOTeHMs, NpuHOMN cynepnosuuun cui, I, II w III 3axkoner HeroToHa, 3akoH
COXpaHEHHUs uMIyibca, 3akoH ['yka, 3akoH [lackainsd, 3akoH Apxumena) u GpopmyIbl, CBSI3bIBAIOIINE
¢u3nyeckue BEIMUYMHBI (IIyTh, CKOPOCTb, YCKOpPEHHME, Macca Teja, IUIOTHOCTh BEILeCTBAa, CUIIA,
JaBJICHUE, UMITYJIbC T€Ja, KHHETHUUYECKasl SHEeprus, MOTeHIMaIbHAs YHEPIHsl, MexaHndeckas paboTa,
MexaHudeckass MourHocTh, KITJ[ mpocToro MexaHumsma, cuila TPEHHUS CKOJBXEHUs, Kod(pduuueHt
TPEHMsI, aMILTUTY/1a, IEPUOJ U YacTOTa KojeOaHuH, JJIMHA BOJIHBI M CKOPOCTh €€ pacIpOCTpaHEHus):
Ha OCHOBE aHalM3a YCJIOBHMS 33Jayd 3alHChiBaTh KpPaTKOE YCIOBHE, BBIIEIATH (u3nueckue
BEJIMYMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ PELeHUs], TIPOBOJUThH PacyeThl U OLICHUBATh
PeaTbHOCTh MOJIYYEHHOTO 3HAUeHUs (PU3MUECKON BEIIMUHMHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCH:

o UCNONb306AMb 3HAHUS O MEXAHUYECKUX SGNEHUAX 8 NOBCEOHEBHOU HCUSHU 01 0becneueHuUs
bezonacHocmu npu obpawjeHuu ¢ npubOpamu U MexHU4yecKUMu yCmpoucmeamuy, Oas COXPaHeHus
300p06bsl U COONIOOEHUS HOPM OIKONOSUYECKO20 NO0BeJeHUs & OKpydcarowel cpede;, Npusooumbs
npumepvl NPAKMU4ecKko20 UCHONb308AHUS (DUUYECKUX 3HAHUN O MEeXAHU4YeCKUx sGNeHUusx u
@u3zuueckux 3aKOHAX, NpUMepbl  UCNONb308AHUSA  B0300HOGNAEMbIX  UCMOUYHUKOE  IHEPIUlU,
9KOJI02UYECKUX NOCTIeOCMBUL UCCTEe008AHUSL KOCMUYECKO20 NPOCMPAHCMNE,

o Paziuuams  2panuybl  NPUMEHUMOCMU  (DUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOWUll
xapakmep @QYHOAMEHMANbHBLIX 3AKOHO8 (3AKOH COXPAHEHUs MEeXAHUYEeCKol OSHepauu, 3aKOH
COXPaHeHUs UMNYIbCA, 3AKOH 6CEMUPHO20 MALOMEHUS) U OCPAHUYEHHOCHb UCHONb308AHUS YACTHbBIX
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3axonos (3axou I'yka, Apxumeda u op.);

o HAX00ums a0eK8amHuylo NpeodsloNCeHHOU 3a0ave QuU3U4ecKylo Mooelb, pazpeuams
npobnemy Kak Ha OCHO8e UMEIOWUXC 3HAHUL N0 MeXAHUKe ¢ UCNONb308AHUEM MAMeMamuiecKko2o
annapama, max u npu NOMowu Memooo8 OYeHKHU.

Temy1oBbIe sIBJICHUS

BorinycKkHUK HAy4YuUTCH:

° pacro3HaBaTh TEIUIOBBIE SBJICHUS W OOBACHITh Ha 0a3e MMEIONIUXCS 3HAHWKW OCHOBHBIC
CBOIMCTBAa WJIM YCJIOBUS TPOTEKAHHWS OSTUX sBJICHUM: AUddy3us, U3MEHEHHE oObemMa Teln TP
HarpeBaHuu (OXJIQXKICHUHU), OOJBINAsl CKXUMAEMOCTh Ta30B, Mallas CKMMAEMOCTh J>KUIKOCTEH W
TBEPIBIX TEN, TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJIEHCALMs, IUIaBICHHUE, KPHUCTAJIU3AIINS,
KUIICHUE, BIIAXKHOCTh BO3/AyXa, pa3jW4yHble CHOCOOBI TerUionepenayn (TerIonpoOBOAHOCTb,
KOHBEKIIUS, U3JTy4CHHE), arperaTHble COCTOSHUS BEIECTBA, IMOTJIONICHUE SHEPTHH MPU HCTIAPCHUU
XKUJKOCTU W BBbIICJICHHE €€ NpH KOHICHCAIMU Tapa, 3aBUCHMOCTb TEMIIEpaTypbl KHUIIEHUS OT
JIaBJICHHUS;

° ONKCHIBATh HM3YyYEHHBIC CBONCTBA TENl W TEIUIOBBIC SIBICHUS, HCIONB3yS (PU3ndecKue
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPrUs, TeMmIeparypa, yAelbHas TEelJ0eMKOCTb
BElIEeCTBa, yAelbHas TEIIoTa IUIaBJICHUs, yIelbHas TeIIoTa MapooOpa3oBaHus, yaeiabHas TEIoTa
CrOpaHHs TOIUIMBA, KOX(PQPHUIUEHT IIOJE3HOr0 JCHCTBUS TEIUIOBOTO JBUTATENS; MPH ONUCAHHH
MPaBWJIBHO TPAKTOBATh (PU3MYECKHUI CMBICI MCIONIb3YyEeMbIX BEIIMYMH, UX 0003HAYEHUS U €TUHUIIBI
U3MEpEHUs, HaXOMUTh (DOPMYIBI, CBS3BIBAIOIINE ITAHHYIO (U3HUYECKYIO BEIMYUHY C JIPYTHMH
BEJIMYMHAMU, BEIYHCIIATH 3HAYCHUE (PU3HYCCKOM BEIMYUHBI;

L4 AHAJIIM3UPOBATDH CBOMCTBa TCJI, TCIUJIOBBIC ABJICHUA MW IIPOLECCHI, HUCIIOJb3YysSd OCHOBHBLIC
IMOJIOKCHHA aTOMHO-MOJICKYJIAPHOI'O YYCHHA O CTPOCHUHU BEIICCTBA U 3aKOH COXPAHCHUA DHCPIUH,

L4 pa3jindaTb OCHOBHBIC IIPU3HAKU HN3YUYCHHBIX q)H3quCKHX MO,HCHCﬁ CTPOCHUA TIa30B,
)I(I/I,Z[KOCTeﬁ " TBEPABIX TCII;

L4 IMPUBOAUTH MPUMCPBI MPAKTHYCCKOI'0 HCIIOJIB30BAHHA (1)I/I3I/I‘~I€CKI/IX 3HAHUM O TEIIOBBIX
SIBJICHUAX

L4 peuiaTth 3adavud, HUCIHOJb3YysSd 3aKOH COXpPaHCHHA SHEPTHU B TCIUIOBBIX IIPpOLECCaX U

(bopMyIIbl, CBSI3BIBAONINE (PU3HUECKUE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, yAeibHas
TEIUIOEMKOCTh BEIIECTBA, YJAETbHAs TEIUIOTAa ITUIABJICHUS, YJACIbHAs TEIUIoTa MapooOpa3oBaHus,
yenbHas TEIIOTa CrOpaHUs TOIUTMBA, KOA((UIIMEHT MMOJIE3HOTO JCWCTBUS TEILIOBOTO JIBHTATEIIS):
Ha OCHOBE aHalIM3a YCIIOBHMS 3aJayd 3alKChiBaTh KpPaTKOE YCIOBHE, BBIICIATH (U3HUECKHUE
BEJIMYMHBI, 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIEC [T €€ PEIICHHs, IPOBOIUTH PACUCThI U OICHUBATD
PEATBHOCTb IMOTYICHHOTO 3HAYCHUS (PM3UICCKON BEITUIHHEI.

BBINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

J UCNONb306AMb 3HAHUSL O MENJOBbIX ABNEHUAX 8 NOBCEOHEGHOU HCU3HU O/ 0becnedeHus
bezonacHocmu npu obpawjeHuu ¢ NpUOOPaAMU U MEXHUYECKUMU YCMPOUCMEAMY, Ol COXPAHEHUs.
300p08bsi U COONOOEHUSI HOPM DIKON02UUECKO20 N08edeHUsl 8 OKpycarwel cpede; NPU8oOUmMb
npUMepbl IKOLOSUYECKUX NOCAIeOCMBULL pabombl dgueamenell HYmMpeHHe20 C2OPAaHUs, Menaio6blxX U
2UOPOINEKMPOCMAHYULL,

J Paziuuams  2panuybl  NPUMEHUMOCMU  DUUYECKUX 3AKOHO8, NOHUMAMb  8CeoOWUl
xapakmep @yHOAMEHMANbHBIX YUULECKUX 3AKOHO8 (3aKOH COXPAHEHUs OSHepeUU 6 Menio6bixX
npoyeccax) u 02paHuYeHHOCMb UCHOIb308AHUS YACTIHBIX 3AKOHOB,

o HAXo0ums a0eK8amHuylo NpeodsioNCeHHOU 3a0ave GuU3U4ecKyo Mooelb, pazpeuams
npobnemy Kak HA OCHO8e UMEIOWUXCA 3HAHULU O MEenjiogblX AGNeHUAX C UCHOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwU Memooo8 OYeHKU.



DJieKTpuYecKHe 1 MATHUTHbIE SIBJIEHUSA

BorinycKkHUK Hay4YuTCH:

o pacrno3HaBaTh 3JEKTPOMAarHUTHbBIE SIBJICHUS M OOBSICHSITh HA OCHOBE MMEIOIIMUXCS 3HAHUMN
OCHOBHBIE CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS 3TUX SIBICHUN: SJEKTpU3ALMs TeJl, B3aUMOJCICTBHE
3apsJI0B, MIEKTPUUECKUHN TOK U €ro ACUCTBUS (TEIUIOBOE, XUMUYECKOE, MATHUTHOE), B3aUMO/ICHCTBUE
MarHuToB, 3JIEKTPOMArHUTHAsI UHAYKIMS, AEHCTBHE MAarHUTHOTO MOJIS Ha IPOBOJHUK C TOKOM U Ha
JBIDKYIIYIOCS 3apsDKEHHYIO YacTHUIy, ACHCTBUE DJIEKTPUUECKOTO IOJISl Ha 3apshKEHHYIO YacTHILY,
AJIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEMHOE paclpOCTpaHEHHE CBETa, OTPAKEHUE U MPEIOMIICHHE
CBETa, AUCIEPCUsI CBETA.

o COCTaBJISATh CXEMBbl OJJIGKTPUYECKUX IEeNeil ¢ TOoCIeI0BaTeIbHBIM M MapauieIbHbIM
COCIMHEHHEM JJIEMEHTOB, pa3inyas YCIOBHbIE OOO3HAUYEHMS AJIEMEHTOB JJIEKTPUUYECKHUX IIerei
(MCTOYHUK TOKa, KJIIOY, PE3UCTOP, PEOCTAT, JaMIIOUKa, aMIIEPMETP, BOJILTMETD).

. HCIIOJIb30BaTh ONTHYECKHE CXEMBI JUISl TOCTPOCHUS M300paKCHUH B IJIOCKOM 3epKalie W
coOuparoiei JuH3e.
. ONKCHIBATh W3YYCHHBIC CBOMCTBA TEI W OJICKTPOMATHUTHBIC SIBICHUS, WCIIONB3YS

¢u3nveckue BEIWYMHBL: JJIEKTPUYECKUI 3apsd, CHWiIa TOKa, DJIEKTPUYECKOE HaIpsDKEHHE,
JIEKTPUUYECKOE COIIPOTHUBIICHUE, YICIbHOE COPOTUBIICHUE BEIECTBA, PA00Ta 3JEKTPUUECKOI0 MO,
MOIITHOCTh TOKa, ()OKYCHOE PACCTOSIHHWE M ONTHYECKAs CHJIAa JIMH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa; IPU ONMCAHUU BEPHO TPAKTOBATh (PU3MUECKUIl CMBICH
UCTIOJNB3YyEeMbIX BEIMYMH, HMX OOO3HAYCHHWS W EAMHUIBI HW3MEPEHHUs; HaXOAUTh (OPMYIIHI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEJIMUHUHY C APYTMMHU BEIUYMHAMU.

J aHAJIM3UPOBATh CBOMCTBA TEJ, AJIEKTPOMArHUTHBIE SIBJICHUS M IPOLECCHI, HCIONb3Ys
¢du3nuecKue 3aKOHBI: 3aKOH COXPAHEHMs JJICKTPHUUYECKOro 3apsja, 3akoH OMa Juif ydacTKa LeIH,
3akoH JDxoyns-JIeHua, 3akOH MPSIMOJIMHEHHOIO paclpoCTpaHEHUs CBETA, 3aKOH OTPAKEHUsS CBETa,
3aKOH TIPEJIOMJIEHHUSI CBETa; INPH 3TOM pa3IM4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa H €ro
MaTeMaTHYeCKOE BbIpaXKEHUE.

o IPUBOJUTh INPUMEPHl  MPAKTUYECKOI'O  HCMONb30BaHUS  (PU3MUECKUX 3HAHUM O
JJIEKTPOMATrHUTHBIX SIBJICHUAX
o pemaTh 3ajadd, MCIoNb3ys (pu3nueckue 3akoHbl (3akoH OMma Ui y4yacTKa LENH, 3aKOH

Jxoynsa-JIeHna, 3aKOH MPSIMOJIMHENHOIO PACIPOCTPAHEHHS CBETA, 3aKOH OTPAaKEHHSI CBETA, 3aKOH
MIPEeIOMIICHUs CBETa) U (POPMYIIbI, CBSA3BIBAIONINE (PU3NYECKUE BEIUYUHBI (CHIIAa TOKA, SJIEKTPUUECKOE
HaNpsDKCHHE, DJIEKTPHYECKOE COIMPOTHBIICHUE, YIENbHOE COMPOTHBIICHHE BeIIeCTBA, paboTta
ANEKTPUYECKOTO TOJISl, MOIITHOCTh TOKa, (DOKYCHOE PACCTOSTHUE U ONTHUYECKasi CUila JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBeTa, (POPMYJIBI pacyeTa AIICKTPUUICCKOTO
COIIPOTHBIICHUS TPHUIIOCIICIOBATEIIFHOM U MAPAJLICIIBHOM COCJIMHECHUN IMPOBOJHUKOB): HA OCHOBE
aHallM3a yCIIOBUS 3aJ]a4i 3alHChIBATh KPATKOE YCIOBUE, BBIACIATH (DU3HUECKHUE BEIHUMHBI, 3aKOHbBI U
dbopMyIbl, HEOOXOMUMBIC JJII €€ PEIICHUs, MPOBOJUTH pPACUYeThl W OIICHUBATH PEATLHOCTH
MOJIYYEHHOTO 3HAUYeHUs (PU3NUECKOI BETUYMHBI.

BbINMyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

. UCNONL306AMb 3HAHUSL 00 DJIEKMPOMASHUMHBIX SGIEHUSAX 8 NOBCEOHEGHOU JHCUSHU OISl
obecneuenuss 6e30NACHOCMU NPU 0OpaAWeHUU ¢ NPUOOPamMu U MeXHULeCKUMU YCMpPoUCmeamu, OJis
coxpanenus 300p0o6bs U COONIOOEHUS HOPM IKOJIO2UYECKO20 NOBeOEeHUsl 8 OKpyxcarowel cpeoe;
npUBOOUMb NPUMEPLL BIUAHUS INEKMPOMASHUMHBIX UZYYEHUL HA JHCUBbLE OP2AHUMbIL,

J Paziuuams  2panuybl  NPUMEHUMOCMU  (DUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOWUll
xapakmep — QYHOAMEHMANbHBLIX 3AKOHO8  (3AKOH  COXPAHEeHUs  JJIeKmpuueckozo 3apaoa) u
02PAHUYEHHOCMb UCHOIb3068AHUSL YACMHBIX 3aKOH08 (3akon Oma 05 yuacmka yenu, 3aKoH J{ocoyns-
Jlenya u op.);

o UCNOTL306AMb NpUEMbl NOCMPOEHUsT PUUYECKUX MOOenel, NOUCKA U opMyIuposKu
00KA3AMenbCme  BblOGUHYMbBIX 2UNOMmMe3 U Meopemudeckux 6bl80008 HA OCHO8e IMNUPUYECKU
VCMAHOBNIEHHbIX haKkmos;

o HAXo00ums a0eK8AmHyl0 NpPeoNoNCeHHOU 3a0ade u3uueckyro Mooeib, pazpeuams
npoobremy Kax Ha OCHO8e UMEIWUXCS 3HAHUL 00 NEeKMPOMACHUMHBIX S8IEHUSIX C UCNONb308AHUEM
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mMamemamuyecko20 annapama, max u npu NOMOouwju Memooo8 OYeHKU.

KBanToBbI€ SIBJIEHHS

BbInyCKHUK HAY4YUTCSH:

o pacno3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOLIUXCSl 3HAHUM OCHOBHBIE
CBOWCTBA WM YCIOBHS TPOTEKAHUS ATUX SIBJICHUN: €CTECTBEHHAass M  HUCKYCCTBEHHAs
PaINOAaKTUBHOCTb, O-, - U Y-U3JTy4CHUS, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3IYYCHHS aTOMa,

° OIHMCHIBATh U3yUYEHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PU3HUECKUE BETHUHUHBI: MaCCOBOE
9HCIIO0, 3apsI0BOC YHCIIO, TEPUOJ TOJypacmanga, dHeprusi (OTOHOB; MPU OMUCAHUH TPABHILHO
TPaKTOBaTh (PU3UUYECKHUIA CMBICT MCIOJIb3yEeMbIX BEIMYHUH, UX 0003HAYCHUS W CAUHUIIBI H3MEPCHUS;
HaXOIUTh (POPMYINBI, CBS3BIBAIONIME JaHHYIO (DU3UYECKYIO BEIHYMHY C JAPYTUMHU BEIUYHUHAMU,
BBIYHMCIIATH 3HaYeHUE (PU3UICCKON BEITMYHUHBI;

° aHAIM3UPOBATH KBAHTOBBIC SIBJICHUS, HCIIONIB3Ys (PU3NYECKUE 3aKOHBI U MOCTYNIATHI: 3aKOH
COXpaHEHHUs PHEPruH, 3aKOH COXPAHEHHUS DIIEKTPUUECKOrO 3apsja, 3aKOH COXPAHEHUS MaCCOBOTO
YHUCIIa, 3aKOHOMEPHOCTH M3JIYYCHHS M MOTJIOIMICHHUS CBETa aTOMOM, IIPH 3TOM pasjinyaTh CIOBECHYIO
(OpMYyIIMPOBKY 3aKOHA U €T0 MAaTEMaTUYECKOE BEIPAKEHUE;

o pa3nuyaTh OCHOBHBIE IPU3HAKM IUIAHETApHOW MOJEIM aTroMa, HYKIOHHOM MOJEIU
aTOMHOTO s11pa;
o IIPUBOJUTH IIPUMEPBI IPOSIBICHUS B IPUPOAE M IPAKTHYECKOIO MCIOJIb30BAHUS

PaIMOAKTUBHOCTH, SIJICPHBIX U TEPMOSACPHBIX PEAKIIHHA, CIEKTPATLHOTO aHATN3a.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

. UCNOIb306AMb NOJIYYEHHbIE 3HAHUSA 8 NOBCEOHEeBHOU JHCUSHU NPU 0Opaujenuu ¢ npubopamu
U MexXHUYeCKUMU YCMPOUCMEAMU (CUemYUK UOHUSUPYIOWUX Yacmuy, 0o3umemp), Olisi COXPAHEHUs.
300pP08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCHUS 8 OKpYicalowell cpede;

L4 COOMHROCUMb IHEPSUIO CBA3U AMOMHBIX ﬂdep c OeqbeKmOM MAcceol,

L4 npueodumb npumepvl GJAUAHUA pa()MOGKI’I’ZMSHblx M3lell€H1/l12 HA Jlcuevle OpcaHUu3mMbl,
NOHUMAMb NpUHYyuUn Oeticmeus do3wwempa u pasiudantob yCio8usl €eco UCnojlb306AHUA,

L4 NOHUMANMb JKoJjlocudecKkue l’lp06]l€ﬂ/lbl, 603HUKAarwiue npu uUcCnojlb3o6anuu AanioOMHbLX

INEKMPOCMAHYUL, U NYMU DeuleHus dMux npoodiem, Nepcnekmusbl UCNOIb308AHUSL YAPAGILEMO20
MEPMOSIOePHO20 CUHME3A.

DJIeMeHTbI aCTPOHOMMH

BbinycKHUK HAYy4YHMTCS:

o yKa3plBaTh Ha3BaHUs IUiaHeT COJHEYHOW CHUCTEMBI; pas3iiidaTh OCHOBHBIC MPH3HAKU
CYTOYHOTO BpAIleHUS 3BEe3THOTO Heba, aBrkeHus JIyHsl, CONHIIA U TUTAHET OTHOCHTEILHO 3BE3];

o MOHUMATh Pa3INUUs MEXKY TEIHOIEHTPUUECKON U TEOLEHTPUUECKOM cuCTeMaMH MHpa;
BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHTHCS

o VKA3618amb 00wue Ce0UCMEa U OMAUYUSL NIAHEM 3eMHOU 2PYNNbl U NIAHEeM-2USAHMO8;
manvix men Conneunotl cucmemvl u OOILUWUX NAAHEM, NOIb308AMbC KAPMOU 36€30H020 Heba npu
HAaO00eHUAX 36€30H020 Heba,

o PAasuuams — OCHOBHble  XAPAKMEpucmuku 36e30 (pasmep, uyeem, memnepamypa)
COOMHOCUMb YBem 36€30bl C ee MmeMnepamypotl;
o pasauuame 2unomesul 0 npoucxodicoenuu ConHeuHou cucmemol.

3. ConepskaHue y4eOHOT0 MpeaMeTa

(npakmuueckaa uacmo Y4eOHO20 COOEPIHCAHUA NpeOMemd YCUIeHa MAmepPUudaiIbHO-
mexuuyeckoit 0azoii  uyenmpa «Touka pocma», uUCnONBL3YEMO20 ONA  pearuU3AUUU
00pazoeamenvHbIX NPOZPAMM 6 PAMKAX NPENOOAGAHUA PU3UKU)

7 Knacc - 68 uacoe

Pu3uka U pusuyeckue MeToAbl M3y4YeHUs NpUpPoAbl — 5 4yacoB. Dusuka — Hayka o
npupoae. Pusnmyeckue Tena U sBieHud. HabOmionenue u  omnucaHue (QU3NYECKUX SBICHUM.
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dusnyueckuit SKCriepuMeHT. MoieTupoBaHue SIBJICHUN U O0BEKTOB MTPUPO/IBI.

@u3nyeckue BEIUYMHBI M HMX U3MepeHue. TOYHOCTh M MOrPEIIHOCTh H3MEPEHUM.
MexnyHaponnas cucteMa eauHul. PuU3NYecKre 3aKOHbI M 3aKOHOMEpHOCTH. DHU3MKa U TEXHUKA.
Hayunsrit meTon moznanus. Pons ¢u3uku B GopMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH.

JlabopaTtopuast pabora Ne 1

Onpenenenve 1LEHbI JEJICHUS U3MEPUTENbHOro mpubopa ¢ ydeToM aOCONIIOTHOMN
MOTPEITHOCTH.

TennoBble ABIeHNA - 6 YacoB

Crpoenue BeniectBa. AToMbl U MoJieKyibl. Jnddys3us B razax, »KUIKOCTAX U TBEPAbIX TENAX.
Bpoynoeckoe osusicenue. B3aumoneicTsie (MPUTSDKEHUE W OTTAJIIKMBAHUE) MOJIEKYJ. ArperaTHble
COCTOSIHMS BelllecTBa. Paznuune B CTpOEHUM TBEPABIX TEJ, )KUAKOCTEN U Ta30B.

JlabopaTopHas pabora Ne 2
N3mepenue pasmMepoB MaJIbIX TElL.

Mexannueckue aBJeHHd — 55 yaca
Bzaumooeucmeue men — 21 uac

Mexanuyeckoe naBuxeHue. PaBHomepHoe nBuxkeHue. Ilyte. Ckopocts. MHepuusa. Macca
tena. IInorHocts BemectBa. Cuna. Cuna Tsxectu. Cuna ynpyroctu. 3akoH ['yka. EXMHUIIBI CUTTBI.
CBsi3p MEXKIy CWIOW TsDKECTH W maccoil Tena. Bec Tema. Jlunamometp. PaBHOAeHCTBYIOAs CHIa.
Cuna tpenus. Tpenue ckonbxeHus. TpeHnue nokos. TpeHue B Ipupojie U TEXHUKE.

Jasnenue meepovix men, scudxocmeii u 2azo6 — 20 yacos

JaBnenne TBepabix Ten. EguHumbl maMepenus naBieHus. CriocoObl M3MEHEHUS JaBJICHUS.
JlaBnenue >xuakocteil u razoB 3akoH [lackans. JlaBieHue KHJIKOCTH Ha JHO U CTEHKH COCYJa.
CooOmaromuecs cocyasl. Bec Bo3gyxa. ATmocdepHoe naBieHue. M3mepenue armochepHOro
nasiaenus. Oneitr Toppudemnu. bapomerp-anepouna. ATMochepHOE MaBJICHHE Ha Pa3IMYHBIX
BbicOTax. [mWapaBianueckue MexaHH3Mbl (mpecc, Hacoc). JlaBmeHWe JKUIKOCTM M ra3a Ha
MOTPYKEHHOE B HUX Teno. Apxumenosa cwia. [itaBanue Ten u cynoB. Bo3ayxoraBanue.

Mexanuueckas paboma u mownocmo. Inepaust — 14 yacos

Mexanuueckas pabota. MomtHocts. [IpocTeie Mexanusmbl. Poruar. PaBHoBecue cuin Ha
peiuare. MomeHT cuiibl. Phruaru B TexHuke, ObITY U npupoje. [lonBuKHbBIE U HETOABUKHbBIE OJIOKH.
PaBeHcTBO pa®OT mpH MCMOIB30BAHUM IPOCTBIX MEXAHU3MOB («30JI0TOE€ MPABUIO MEXAHUKW).
Llenmp msaowcecmu mena. YCIOBUsL PABHOBECHUS TBEPAOrO Tea, MMEIOLIETO 3aKPEIJIEHHYIO OCh
nBkeHus. KoaguuueHT noie3Horo necTBus MEXaHU3MA.

Oueprud. IloTeHumanbHas W KuHeTHYeckass »dHeprud. IIpeBpaiieHue oJHOro BHA
MEXaHUYECKON DHEPTUU B JPYIOMU.

JlaGopaTtopnas padora Ne 3
«M3mepenune Maccel Tenay
JlaGopaTtopHas pabora Ne 4
«M3mepenne oobema Tenay
JlaGopaTopHas pabora Ne 5
«/3MepeHne TIOTHOCTH BEIIeCTBa TBEPAOTO TEIIay
JlaGopaTopnas pabora Ne 6
«HccnenoBanue 3aBUCUMOCTH JieOpMaIiuy MPYKUHBI OT CHIIBI»)
JlaGopaTtopHas padora Ne 7
«HccnenoBanne 3aBUCUMOCTH CHJIBI TPSHHUS OT CHJTBI JIABIICHUSD)
JlaGopatopHas pabora Ne 8
«OmpeneneHne BEITAIKUBAIONICH CHITBI, IEHCTBYIONIEH HA MOTPY)KEHHOE B JKUJIKOCTH TEJI0
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JlaGopatopHas pabora Ne 9
«OrnpeneneHne MOMEHTa CHIIbD»
JlaGopatopHas pabora Ne 10
«KoHcTpynpoBaHue HaKJIIOHHOM INIOCKOCTH C 3aJaHHbIM 3HadyeHueM KIIJD»

JIeMOHCTPAIIMOHHBIN ONBIT ¢ IPpUMeHeHneM ooopyaoBsauns «TP»
«Onpenesnenne ko3gpduureHTa TpeHUs NMPHU ABUKEHUH 110 TOPU30HTAJIbHOM MOBEPXHOCTID)

Pe3epBHoe Bpems 2 yaca (IloBTopenue)

8 knacc — 68 uacos
TemoBble ABJIeHUA - 23 yaca
TennoBoe IBHXKEHHE aTOMOB M MoJiekyl. TeroBoe paBHoBecue. Temmneparypa. CBsi3b

TEMIIepaTypbl CO CKOPOCTBIO XaOTHYECKOTO IBIDKEHHs yacTull. BHyTpeHHsst sHeprus. PabGora u
Terionepenaya Kak CIocoObl HM3MEHEHHs BHYTPEHHEW dSHepruu Teja. [ersionpoBOJHOCTb.
Kounsekuus. Uznyuenue. [Ipumepsl Tersionepenads B MpUpoAe U TeXxHUKe. KoIMyecTBO TEMIOTHI.
VnienbHas TEMJIOEMKOCTb. YJelbHas TEIUIOTa CrOpaHusl TOIUIMBA. 3aKOH COXpaHEHUs U
MIpEeBpaIeHNs] YHEPTrUU B MEXaHWYECKUX M TEIUIOBBIX mporeccax. I[lnaBienue u oTBepieBaHHE
KpUCTAINIMYECKUX Tel. YJelbHas Terwiora IuiaBieHus. Mcnapenue m xkonaeHcanus. Ilornomenue
SHEPruM MpU UCHAPEHUU >KUJIKOCTH M BBIJCIEHUE €€ Ipu KOHJAeHcanuuu mnapa. Kunenwue.
3aBHCHMOCTh TEMIIEPATypbl KUIEHHsS OT JaBlICHHUs. YJelbHas TeIioTa NapooOpa3oBaHHs H
KoHJeHcauuu. BraxHocTe Bo3ayxa. PaGota rasa mpu pacmmpenun. IIpeoOpazoBanusi sHepruu B
TEIUIOBBIX MalMHax (mapoBast TypOWHA, [BHUraTellb BHYTPEHHEIO CrOpaHus, pPEaKTHBHBIN
nsuratenb). KITJI TersmoBoit MalmHbL. Jxoi0euteckue npooiemvbl UCNOIb308AHUSL MENTIOBbIX MAULUH.

JleMOHCTpAaIMOHHBIH oNbIT «M3MepeHne TeMIepaTyphbl ¢ NPUMEHEHHE JaTUNKA TEMIEPATYPhD»

JlabopatopHas padora Ne 1
«OrpeienieHue KOJIMIeCTBA TEIIOTHD)

JlabopaTopuast padora Ne 2 ¢ npumeHenueM 00opvaoBanusa « TPy
«OmnpenesieHue yaeJbHOMH TEeNJIOEMKOCTH »

JlabopaTopHas padora Ne 3
«OrpeienieHue OTHOCUTETHHON BIAXKHOCTHD)

JIeMOHCTPAIIMOHHBII ONBIT ¢ IPpUMeHeHneM ooopyaoBauus « TPy
«OmnpenesieHue yaeabHOM TENJIOTHI IVIABJICHUS JIbI2»

JIeMOHCTPAMOHHBIN ONLIT ¢ MIPpUMeHeHneM ooopyaosauus «TP»
«/3y4yeHne 3aKOHOMEPHOCTEH UCIIAPEHUS KUIKOCTID)

JJIeKTPOMarHUTHbIE siBJIeHHs — 43 yaca
Inekmpuyeckue aeieHus — 27 4acos
Onextpuzanus (usnueckux Ttei. BaumopeiicTBue 3apspKeHHBIX Tell. JlBa poja AIIEKTpUYECKUX
3apsiIoB. DJEKTPOCKON. OJEKTPUUECKOe TIoJie Kak o0coOblii Bua wmarepuu. Hanpsowcennocmo
NeKmpu4eckoeo nofis. JIeWCTBUE 3IIEKTPUYECKOro MOJIA HA JJIEKTpUYecKHue 3apsabl. [lenumocts
NIEKTPUYECKOTO 3apsiia. DIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil. 3aKOH COXPAaHEHUS IEKTPUUYECKOTO
3apsana. [IpoBoIHUKH, MOTYIIPOBOJHUKHN U U30JISATOPHI JIEKTPUYECTBA.
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OJIEKTPpUYECKUH TOK. VICTOYHHMKHM SIEKTPUYECKOrO TOKA. OJEKTpPUYECKas Lenb W €€
cocTaBHble yacTh. HampaBineHue M IEWCTBUSA DIIEKTPUYECKOro TOKa. Hocurenu snekTpuyeckux
3apsgoB B MeTauiax. Cuiia Toka. DJEKTPUYECKOE HaIpsHKeHHE. 3aBUCUMOCTh CHJIBI TOKa OT
HaIpsHKEHUs. DIIEKTPUUECKOE COMPOTUBIICHNE TPOBOIHUKOB. ETMHUIIBI COPOTUBIICHUSI.

3akon Oma Ui yyacTka Lienu. YJeinbHoe compotuBieHue. Peocrarsl. [locinenoBatensHoe
COeJIMHEHHE MPOBOAHUKOB. [lapainenbHoe coeuHeHne TPOBOIHUKOB.

PabGoTa »meKTpUUYECKOro TMOJsS MO TEPEeMEIICHHUIO JJICKTPHYECKUX 3apsiioB. MOIIHOCTH
3MeKTpUYEeCKOro Toka. HarpeBanue nmpoBOAHUKOB 3JEKTPUUYECKUM TOKOM. 3akoH J[xkoyns - JleHia.
Konoencamop. Dnepeus snexkmpuueckoco nosi KoHoeHcamopa.

DIIeKTpUUYECKHUE HarpeBaTeIbHbIE M OCBETHTENIbHBIC TPHOOPBL. KOpoTKOE 3aMbIKaHueE.

OnexkmpomacHUmHuble 681eHUS - 7 4acos
MarnutHoe nosie. MaruutHoe 1osie Toka. OnbeIT Opcreaa. MarHUTHOE TOJI€ MMOCTOSTHHBIX MarHUTOB.
OnexTpoMaruuT. MarHuTHOE I0JI€ KaTyIIKU ¢ TOKOM. [IpuMeHeHue 31nekTpoMarHuToB. MaruutHoe
nosie 3emiu. JlelicTBHe MarHUTHOTO TTOJIS1 HA TIPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb.

Ceemosvle senenus — 8 uacos
Hcrounnku cBera. 3aKOH MPSMOJIMHEHHOTO PACIpPOCTPaHEHHE CBETa. 3aKOH OTPaXKCHHS CBETaA.
[Tnockoe 3epkaino. 3akoH npenomieHus cBera. JIunzpl. okycHOE paccTOsHUE M ONTHYECKas cuia
nuH3bl. M300paxkeHue mpeamera B 3epkaie u jauH3e. Onmuueckue npudopsl. 1'1a3 Kak onThdecKas
cHCTEMA.

JlaboparopHas pabora Ne 4
«COopKa MEKTPUICCKOH TN U U3MEPEHHUE CHIIBI TOKA B €€ Pa3IMYHBIX yJaCTKaX»»

JlaboparopHas pabora Ne 5
«IIpoBepka TUMOTE3bI: MPU IOCIIEIOBATEIHLHO BKIIOUEHHBIX JAMIIOYKH M MPOBOJAHUKA WJIM JIBYX
MTPOBOTHUKOB HANPSDKCHHS CKJIAAbIBATh HEJIb3s (MOYKHO)»

JlaGopaTopuas padora Ne 6
«PerynupoBaHue CHIIbI TOKa»

JlaGopaTtopnas padora Ne 7

«M3mepeHune CompoTUBICHUS

JlaGoparopHuas padora Ne 8

«3mepenne paboThl M MOIITHOCTH JIEKTPHUECKOTO TOKa
JIaboparopHas padora Ne 9

«COopKa >IeKTpOMarHuTa U UCIBITAHUE €T0 IeHCTBUS»
JlaGoparopuast padora Ne 10

«M3yueHne 27eKTPUUECKOT0 ABUTaTENsI TOCTOSTHHOTO TOKA (Ha MOJIEIN )»
JIaboparopHas padora Ne 11

«HabnroieHre SBIEHUS OTPaKEHUS U MPETOMIICHHS CBETa»
JladopaTopHasi padora Ne 12 ¢ npuMeHeHueM odopyaoBanusa «TPy»

«OmnpenesieHue ONTHYECKON CHJIBI JINH3bI»

JIeMOHCTPAMOHHBIN ONBIT ¢ NPUMeHeHueM ooopyaoBanus «TP»
«/3y4yeHne 3aBUCUMOCTH CONMPOTHUBJIEHHUS MPOBOAA OT €ro JJMHBbI U IUIOIIAAU NONEePeYHOro
ceYyeHusa»

PesepBHoe Bpems 1 gac.

9 knacc — 102 uaca

Mexanndeckue AiBJIeHUA — 57 4acoB
3akonwvl gzaumooeticmaus u 0sudicerus mei — 42 uacoes

MatepuanbHasi TOUKa Kak MoJienb Gpuandeckoro tejaa. OTHOCUTENbHOCTh MEXaHUYECKOTO JIBUYKEHUSI.
Cucrema orcuera. dusnyeckre BeIMUHUHBI, HEOOXOIUMBIE JJI ONMCAHUS ABM)KEHUS U B3aUMOCBSI3b
MEeX1y HUMHU (MyTh, IEpEMEIICHHE, CKOPOCTb, YCKOpPEHHE, BpeMs IBUXKEHHs). PaBHOMepHOEe U
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PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBH>KEeHHE. PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

Ilepsbiit 3akoH Hprorona u mHepuusa. Bropoi 3akoH Herorona. Tpernii 3akoH HproToHA.
CBoOogHOe majeHHe Tel. 3akoH BceMupHoro TsroTreHus. Heecomocts. HMmmynbc. 3akoH
COXpaHEHUs UMITyJIbca. PeakTUBHOE JBUKEHUE.
3aKOH COXpaHEHHMS MOJTHOM MEXaHUYECKOW YHEPTUH.

Mexanuueckue xonebanus u eonnsl. 36vk — 15 yacos
Mexanndeckue konebanus. Ilepmon, dacrora, ammuMtyaa KojeOaHuii. Pe3onanc.
MexaHWYeCKUE BOJIHBI B OJIHOPOJHBIX cpenax. JlmmHa BoJHBI. 3BYK KaKk MEXaHWYECKas BOJIHA.

FPOMKOCTB H BbICOTA TOHA 3BYKa.

JlaboparopHas padora Ne 1
«HccnenoBanue 3aBHCUMOCTH TYTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JIBIDKCHUU 0€3 HavYalbHOM
CKOPOCTH»
JlabopaTopHasi padora Ne 2 ¢c mnpuMeHeHneM ooopvaoBanus «TPy»
«H3MepeHne ycKOpeHusi CBOOOTHOTO MAJAeHHsl ¢ TOMOIIbI0 HUTSHOTO MAITHUKA»
JlaboparopHas pabora Ne 3
«HccnenoBanue 3aBUCMMOCTH TIEpHOJIa KOoJIeOaHU Tpy3a Ha HUTHU OT JUIUHBD)
JlaboparopHas pabora Ne 4
«HabmroieHre 3aBUCUMOCTH Tepro/ia KoieOaHuil rpy3a Ha IPY>KUHE OT MAacChl H JKECTKOCTH

DJIeKTPOMarHuTHeble siBjieHus — 20 yacos

MaruutHoe mone. WHaykius MarHuTHOro mojs. MarnutHoe mnosie Toka. Jlencreue
MarHuTHOTO TIOJIs1 HA MPOBOJIHUK C TOKOM W JIBIDKYIIYIOCS 3apspkeHHYyro dactuity. Cuna Awmnepa u
cuna Jlopenya. SIBnenue 31eKTpoMarHuTHOW HHAYKUUA. OnbiTel apazes.

ONeKTpOMarHuTHele  KojeOanus.  Konebamenvuulii  KOHMYp. Onexmpoeenepamop.
Ilepemennwiii. mox. Tpancpopmamop. llepemaya >IEKTPUUYECKOW DJHEPrUM HA PACCTOSHUE.
DONeKTpOMarHUTHBIE BOJIHBI M WX CBOMCTBA. [lpunyunvl palduocesasu u menesudeHus. Bausnue
9NIEKMPOMASHUMHBIX USTYYEHUL HA HCUBbLE OP2AHUIMBI.

Cger — snextpomarauuTHast BojiHa. CkopocTh cBeta. Jlucnepcusi cBeta. Mumepgepenyus u
oughpaxyus ceema.

JlaboparopHas padbora Ne 5

«HccnenoBanue SIBICHUS DJICKTPOMArHUTHOW WHTYKITHF
JlaboparopHas pabora Ne 6

«HabnroneHue SBISHUS TUCTIEPCUM

KBanrtoBblie siBi1eHust — 15 yacos

Crpoenue aromoB. Ilmanerapnass monens aroma. KBaHTOBBIM XapakTep TMOIJIONICHUS U
UCITyCKaHMs cBeTa aToMaMHu. JInHeiuaThie CIEKTPHI.

Omeitel Peszepdopna. CoctaB atromHoro siapa. [IpoToH, HEWTPOH W DIIEKTPOH. 3aKOH
DUHIITEHA 0 MPOMOPLIMOHATILHOCTH MAcChl M DHEPTUH. [Jeghekm macc u dHepeus c8a3u amoMHbIX
sa0ep. PammoaktuBHOCTh. llepmon mnomypacnaga. Anwsda-uznyuenue. bema-uznyuenue. I'amma-
uznyuenue. Snepueie peakiuu. Mcrounwku sHeprum ConHIa u 3Be3A. SliepHas JHepreTuka.
Okonocuueckue npobnemvl pabomel amommuvlx  2nekmpocmanyui. Jlozumerpus. Brusanue
PAOUOAKMUBHBIX UZTYYUEHUU HA JHCUBbIE OP2AHUSMDBL.

JlaGopaTtopHas pabota Ne 7

«3mMepeHne eCTeCTBEHHOTO PaIuaIllMOHHOTO (OHA JO3UMETPOM)
JlaGopaTtopHas padora Ne 8

«3yueHne TpeKOoB 3apsKEHHBIX YacTHUIL IO TOTOBBIM (hoTorpadusiMy»
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Ctpoenue u 3BoT0NUA BeesieHHo# — 7 yacoB

['eonieHTpHUYeCKass U IeMOLEHTpUYECKass cUCTeMbl Mupa. Pusndeckas Nnpupoja HeOECHBIX
ten ConneuHolt cucteMsl. [Ipoucxoxaenne Conneunoil cucreMsl. @usnyeckas npupoja CosHua u

3Be31. Ctpoenue Beenennoit. OBomtouns Beenennoit. 'unoresa bosbiioro B3peisa.

Pe3epBHOe Bpems -3 yaca

4. TemaTH4yeckoe INIAHUPOBAHUE C¢ YKazaHHMEM KoJH4YecrBa 4YacosB,

OTBOAMMBbLIX HA OCBOCHHC Ka)I(I[Oﬁ TEMBbI

7 KRaacc

Ne | Tema paznena Konngectso
4acoB

1 | ®usuka u puznyeckne MeTOAbI H3yYeHHUsI IPUPOJIBI 5

2 | TenioBble sIBJICHUSI 6

3 | MexaHuveckue siBJeHHSI 54

4 | Bzaumooeticmsue mein 21

5 | lasnenue meepovix men, sHcudxocmeil u 2a308 20

6 | Paboma u Mownocms. Duepeus. 13

7 | Pe3epBHOE Bpemsi 3

8 | Uroro 68

8 ki1ace

Neo | Tema pazaena KonnuectBo
9acoB

1 | TenjioBble sIBJIEHUS 23

2 | DJIeKTpOMArHUTHBIE SIBJICHUSI 43

3 | Dnexmpuueckue senenus 27

4 | Dnexmpomacnummvie s61€HUSA 7

5 | Ceemosvie sa6neHus 9

6 | Pe3epBHOE Bpemsi 2

7 | Uroro 68

9 kaacc

Ne | Tema paznena Konungectso
4acoB

1 | MexaHu4eckue siBJeHHUS S7

2 | 3axomnsl 63aumooeiicmeus u OBUNCEHUST meil 42

3 | Mexanuueckue xonebamnust u 0aHwl. 368yK 15

4 | DaeKTpOMarHuTHbIE KOJIe0aHNs U BOJTHbBI 20

5 | KBanToBBI€ siBJIEHUS 15

6 | Ctpoenue u 3Bos0IMs BeesrenHoii 7

7 | Pe3epBHOE Bpemsi 3

8 | Uroro 102
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