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Ilnanupyemble pe3yabTaThl H3y4eHHs YUeOHOT0 nmpeamera «Puznkay

JINYHOCTHBIE Pe3yJIbTAThI:

1) BocniTaHKE POCCHICKON TPaXKAaHCKOW WICHTUYHOCTH: TIATPUOTU3MA, YBaKeHUsI K OTeuecTBy,
YyBCTBA OTBETCTBEHHOCTH U J0Jjra nepes PoauHoi;

2) (opMuUpOBaHME OTBETCTBEHHOTO OTHOIICHHS K YYCHHUIO, TOTOBHOCTH W CIIOCOOHOCTH
o0yyJaromuxcs K cCaMOpa3BUTUIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHUIO U IO3HAHUIO,
OCO3HAaHHOMY BBIOOPY M MTOCTPOSHUIO JAJbHEHIIEH MHANBHUyaIbHONW TpacKTOpHH o0pa3oBaHUs Ha 0aze
OPUEHTUPOBKH B Mupe mnpodeccuil M NpopecCHOHANbHBIX MNPEANOYTEHUH, C YYETOM YCTOWYMBBIX
MO3HABATEIBHBIX MHTEPECOB, a TAK)KE HAa OCHOBE (POPMUPOBAHUS YBAKHUTEIHHOIO OTHOLICHHS K TPYIY,
Pa3BUTHSA OIIBITA YyYACTHS B COLIMATIBLHO 3HAYUMOM TPYIE;

3) dopmupoBaHUE IETOCTHOTO MHPOBO33PECHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO
pa3sBUTH HAyKd M OOIIECTBEHHOM IPAKTUKM, YUUTHIBAIOLIETO COLMAIBHOE, KYJIbTYpPHOE, SI3BIKOBOE,
IyXOBHOE MHOTOO0Opa3ne COBPEMEHHOTO MUPA;

4) GopMHpOBaHUE OCO3HAHHOTO, YBAXUTEIBHOIO M JOOPOXKENIATEIFHOIO OTHOIICHUS K JIPYrOMY
YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, A3bIKY, BEpe, IPakAaHCKOM MO3UIUHU, K UCTOPHH,
KYJIbTYpPE, PEJIUTUH, TPAAULUAM, SA3bIKaM, LEHHOCTSAM HapoJoB Poccum m HaponoB Mupa; TOTOBHOCTH U
CTIIOCOOHOCTH BECTH TUAJIOT C IPYTUMHU JIFOJbMH U IOCTUTATh B HEM B3aMOIIOHMMAaHUS;

5) OocBOGHHE COLMATBHBIX HOPM, MPAaBWII HOBEICHUS, poiicii U (OPM COLHATBHON JKH3HU B
rpynmnax M cooOIIecTBax, BKJIOYAs B3pPOCIbIE M COLUAIbHBIE COOOILECTBA; y4acTUE B IIKOJIBHOM
CaMOYIIPaBJICHUM U OOLIECTBEHHOW JKM3HM B IpeJesaX BO3PACTHBIX KOMIIETEHIMH C Yy4EToM
PErHOHANIbHBIX, STHOKYJIBTYPHBIX, COLIUAJIbHBIX U SKOHOMHUYECKHUX OCOOEHHOCTEN;

6) pa3BUTHE MOpPAIBHOTO CO3HAHUS M KOMIICTCHTHOCTH B PELICHHHM MOpPAJbHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOI'O BbIOOpa, (POPMHUpPOBAHUE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O IMOBEJEHUS,
OCO3HAaHHOTO M OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHBIM IOCTYIIKaM;

7) dopMupoBaHHE KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOLICHUM M COTPYIHUYECTBE CO
CBEpCTHMKAMHM, JIETbMM CTaplIero M MIIAJIIEro BO3pacTa, B3pOCIbBIMH B Ipolecce 00pa3oBaTeIbHOM,
OOIIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIEI0BATENILCKOM, TBOPUYECKOHN U IPYTHX BHJIOB JEATEIHLHOCTH;

8) ¢opmupoBaHHE LEHHOCTH 370POBOTO M 0E30MacHOr0 oOpa3a JKHU3HU; YCBOCHHE MpPaBHII
WHIUBUAYAIBHOTO M  KOJUIEKTMBHOI'O O€30MacHOrO TMOBEACHHMS B YpPE3BBIYAMHBIX CUTYyalUsX,
YIPOKAOIINX KU3HU U 310POBbIO JIOJEH, IIPABUII IIOBEACHUS HA TPAHCIIOPTE U HA 10pOrax;

9) dbopmHpoBaHHE OCHOB 3KOJIOTHYECKON KYJIBTYPhI COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHs, PA3BUTHE OIbITa SKOJOTUYECKH OPHEHTUPOBAHHOH pediexcuBHO-
OLICHOYHOM U MPAKTUYECKOMN ACATENBHOCTH B )KU3HEHHBIX CUTYaLIMSIX;

10) oco3HaHMe 3HAYCHHUSI CEMbH B )KHU3HHU YeJIOBEKa M OOIIECTBA, MPUHSATHE IICHHOCTH CEMEHHOMN
KHU3HHU, YBAKUTEIBbHOE U 3a00TJINBOE OTHOLIEHHUE K YWIEHAaM CBOEH CeMbU;

11) pa3BuTHE ICTETUYECKOTO CO3HAHHUS Yepe3 OCBOCHHE XYI0)KECTBEHHOTO HACIIEIUs] HApOJOB
Poccun n mupa, TBOpUECKOMN ACSATENBHOCTH 3CTETUYECKOTO XapaKTepa.

MertanpeamMeTHbIe pe3yJIbTAThI:

1) yMeHHe caMOCTOSITENILHO OMPEIEIIATh 1EIH CBOCr0 O0YUYCHHUs, CTAaBUTh U (POPMYIUPOBATH IS
ce0s HOBBIE 33/1a4ll B yu€0e U MO3HABATEIbHOW N1eATENbHOCTH, Pa3BUBATh MOTUBHI U MHTEPECHI CBOEH
IMO3HABATEIIbHOM IEeSATEILHOCTH,

2) yMEHHE CaMOCTOSATEIbHO IUIAHUPOBATh TMYTH JOCTHOKEHHS IIeNiei, B TOM YHCIE
albTepHATHBHBIC, OCO3HAHHO BBIOWpaTh Hambonee >((eKTUBHBIE CIMOCOOBI peIICHHS Y4YeOHBIX U
[M03HABATENbHBIX 3a/aY;

3) yMeHHe COOTHOCUTh CBOU JICHCTBUS C TUIAHUPYEMBbIMU PE3yJIbTaTaMH, OCYIIECTBIISTh KOHTPOJIb
CBOCH JIEATEIIBHOCTH B TIPOIECCE JIOCTMIKCHUS Pe3ysibTaTa, ONMpeaeisaTh CIOCOOBI JEWCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBHM U TpeOOBaHHM, KOPPEKTHPOBaTh CBOM JCHCTBHSI B COOTBETCTBHH C
W3MEHSIIOIIEHCS CUTYallue;

4) yMeHHe OIICHHWBATh NMPABWJILHOCTh BBHITIOJHECHUS YYeOHOMW 3a/1a4u, COOCTBEHHBIC BO3MOKHOCTH
e€ pelleHus;

5) BnameHHUE OCHOBAaMHU CaMOKOHTPOJISI, CAMOOLICHKH, MPUHSATHS PEHICHUH U OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpA B Y4eOHOI U IMO3HABATENHHON JESTEILHOCTH;

6) yMeHue ompeneniaTh IOHSTHSA, CO3/laBaTh OOOOINCHUS, YCTAHABIMBATH AHAJOTHUH,
KJIACCU(UIIUPOBATh, CAMOCTOSITEIPHO BBIOMPATh OCHOBAHMS M KPUTEPUU IS KIIACCU(DUKALINU,



YCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M, CTPOUTH JIOTMYECKOE PACCYXKICHUE, YMO3AKIHOYEHUE
(MHIYKTUBHOE, J€TYKTUBHOE U 10 QaHAJIOTHHU) U JIeNaTh BHIBOJIBI;

7) yMeHHe co3/1aBaTh, MPUMEHITh U MPeoOPa30BbIBATh 3HAKU U CHMBOJIBI, MOJICITH U CXEMBbI IS
pelieHns yueOHbIX U MO3HaBaTEeIbHbBIX 3a/1a4;

8) cMbICIIOBOE YTEHHCE;

9) ymMeHue OpraHu30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JICATEILHOCTDh C YUUTEIEM
U CBEpPCTHHKaMU; paboTaThb MHAMBHAYAJILHO W B TPYIIE: HAaXOAUTh OOIIee pelieHHue U pa3peliaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3MIMN U y4€Ta MHTEpPEecOB; (HOPMYyIHPOBATh, APTyMEHTHPOBATH
Y OTCTauBaTh CBOE MHEHMUE;

10) yMmeHuEe OCO3HAaHHO UCIIOJB30BAaTh pPEUCBBIC CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHHKAIUH JJIs1 BBIPQXKEHHUS] CBOMX YYBCTB, MbICIICH UM MOTPEOHOCTEH; IUIAHUPOBAHUS U PETYIISLIUU
CBOEH JIEATEIIbHOCTH; BIaJICHUE YCTHOM U IMCbMEHHOM PEYb0, MOHOJIOTMYECKOW KOHTEKCTHOMN PEYbIO;

11) dopmupoBaHre ¥ pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH HCIIOIB30BaHUS MH()OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TexHOJorui (ganee MKT— koMmmereHmum);

12) ¢dopmupoBaHHEe W pPa3BUTHE HSKOJOIMYECKOTO MBINUICHHS, yMEHHE MPUMEHSATh €ro B
M03HABATEIBHON, KOMMYHUKATHBHOM, COIIMATIBHOM MPaKTHKE U MPOPECCHOHATBHON OPUEHTAIIH.

IIpenmeTHbIe pe3yabTATHI

7 knace

K koHIy 7 Kj1acca yu4eHUK Hay4UTCS:

e co0roaTh mpaBmiia 0€30MaCHOCTH M OXPaHBI TPy/a MpH padoTe ¢ y4eOHBIM U JIAOOPAaTOPHBIM
000pyI0BaHUEM;

® IOHUMATh CMbBICII OCHOBHBIX (PH3MUECKUX TEPMHUHOB: (puzmueckoe Teno, Gu3ndeckoe sBICHUE,
(busnveckas BEIUYNHA, CIIUHUIIBI H3MCPCHHSI,

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (U3UIECKUX METOJIOB;
aHAJIM3UPOBATh OTJENbHBIC OSTalbl TPOBEACHHUS HCCICIOBAHUNH W HWHTEPIPETHPOBATH PE3yJIbTATHI
HaAOJIIOZICHUH U OTIBITOB;

® CTaBUTH OMBITHI 1O MCCIEIOBAHUIO (DU3WUYECKHUX SIBICHUH WM (DU3MYECKHX CBOMCTB Ten 0e3
WCIIONB30BaHUSI TPSIMBIX HW3MEPEeHMM; Tpu d3ToM (opmynupoBaTh MpobieMy/3anady y4eOHOro
DKCIIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TNPEIIOKEHHOTO OOOpYIOBaHMs; MPOBOAWTH OIBIT H
(dhopmMyTupOBaTh BHIBOJIBI;

® TIOHUMATh POJIb HKCIIEPUMEHTA B MOJTYYSHUH Hay4YHOH HH(DOPMALINH;

® IIPOBOJUTH TPSMBIC U3MEPEHUS (PU3MUECKUX BEIMYMH: BPEMsI, PACCTOSIHHE, Macca Tela, 00beM,
cuia, atMoc(epHOe JaBleHHE, IPU STOM BBIOMPATh ONTUMAIBHBIA CIIOCO0 M3MEPEHUSI M MCIIOJIb30BATh
MIPOCTEHIIINE METOIBI OIICHKHU MOTPEUTHOCTEH H3MEPEHU;

® TIPOBOJUTH HCCJIEIOBAHNE 3aBHCUMOCTEH (PM3NYECKUX BEIMYHH C HCIIOJIB30BAHHEM IPSMBIX
M3MEPEHUH: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNIbTAThl OJTYICHHOW 3aBHCUMOCTH
(bu3MUYECKUX BETUYHH B BUJIE TaOIHI] U TpaUKOB, 1eJaTh BHIBOBI 110 Pe3yabTaTaM HCCIEI0BaAHUS;

® IPOBOJUTH KOCBEHHBIC H3MEpEHUS (PU3NICCKUX BEIMYMH: TPHU BBHIMOTHCHHH W3MEPCHHMA
coOMpaTh AKCIEPUMEHTANTBHYIO YCTAHOBKY, CIENysl MPEATOKEHHON WHCTPYKIIMU, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJTN3UPOBATH MOTYYCHHBIE PE3YIbTATHI C YIETOM 3aJaHHON TOYHOCTH H3MEPEHHIA;

e aHAIM3UPOBATH CHUTYaIlUH MPAKTUKO-OPHCHTHPOBAHHOTO XapakTepa, y3HaBaTh B HUX
MPOSIBIICHUE U3YYCHHBIX (PU3NICCKUX SIBJICHUH MM 3aKOHOMEPHOCTEH M IPUMEHSTh HMECIOIINECS 3HAHHUS
JUISL UX OOBSICHEHUS,

® MOHUMATh MPUHIIUIBI JCHCTBUS MAIUH, TPUOOPOB M TEXHUYECKHUX YCTPOWMCTB, YCIOBUS UX
0€30MMacHOTO HCIOIh30BaHUS B ITOBCEIHEBHOW KHU3HU;

® UCMOJB30BaTh TMPHU BHINIOJHEHUH YUYEOHBIX 3a7ad HAYYHO-TIOMYJSPHYIO JHTEpaTypy o
(U3MYECKUX SIBICHUSX, CIIPABOYHBIE MaTepUalbl, pecypchl IHTepHET.

Y4eHHK MOIYYIUT BO3MOKHOCTh HAYUUThCS:

® OCO3HABAaTh IICHHOCTh HAYYHBIX UCCIICOBAHHM, POJIb (PH3UKHU B PACIIUPEHUH TIPEICTABICHUH 00
OKpY’KaroIIeM MHUpe ¥ €€ BKJIaJl B YIy4IICHHE Ka4eCTBa )KU3HM;

® JCIIOJIb30BaTh MPHUEMBI TIOCTPOCHUS (U3MUYECKHX MOJIENIeH, IMOUCKa M (OPMYIUPOBKH
J0Ka3aTebCTB  BBIIBUHYTBIX THIOTE3 W TEOPETUYCCKHX BBIBOJOB Ha OCHOBE OMITHPHYECKU
YCTQHOBJICHHBIX (DAaKTOB;

® CpaBHUBATh TOYHOCTh WM3MEpPEHUS (PU3UYECKHX BEIUYHUH IO BEITUYMHE WX OTHOCHTEIHHOU



MOTPENIHOCTH IPU IPOBEIECHUH MPSIMBIX U3MEPEHHUIA;

® CaMOCTOSITENIbHO MPOBOJUTH KOCBEHHBIE MU3MEPEHMS M UCCIENOBaHUA (U3UYECKUX BEJIUYMH C
UCTOJBb30BAHUEM DPA3JIMYHBIX CIOCOOOB U3MEpeHUs (PHU3MUECKUX BEIWYHMH, BBIOMpATh CpPEICTBA
U3MEPEHHS C YYETOM HEOOXOIUMON TOYHOCTH M3MEpPEHUM, 00OCHOBBIBATH BBHIOOP CIIOCOOA M3MEPEHHS,
a/IEKBATHOTO [TOCTABJIEHHOM 3a/1aue, IPOBOJIUTH OLIEHKY JOCTOBEPHOCTH IOIYUYEHHBIX PE3YJIbTATOB;

® BOCHpPHUHUMATh MH(POPMALMIO (PU3MUECKOIO COJEpkKAaHUSA B HAYYHO-TIONYJISIPHOM JUTEparype u
CpeAcTBax MaccoBOW MH(POpPMAaLMU, KPUTUUYECKH OLIEHUBATh MOJYYEHHYIO HH(POPMALNIO, aHATU3UPYsS e
cojiepKaHue U JaHHbIe 00 UCTOYHHKE WH(POPMAIINH;

® c03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOLICHHS O (PU3NUECKUX SBJICHUAX Ha OCHOBE
HECKOJIbKUX MCTOYHHKOB HH(OpPMAIMH, COMPOBOXKIATh BBICTYIUIGHHE IpPE3EHTALNEH, Y4YHUTHIBAs
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

Mexanuyeckue siBJeHHUS

YyeHuk Haydurcs:

® PacIoO3HABATh MEXAHUYECKHE SIBICHUS U OOBSCHITH HA OCHOBE MMEIOUINXCS 3HAHUN OCHOBHBIC
CBOMCTBA MJIM YCJIOBUS IPOTEKAHMSI 3TUX SBJICHUN: paBHOMEPHOE U HEPABHOMEPHOE JBUKEHUE, NHEPLIMS,
B3aUMOJICHCTBHE TeJ, Iepefada AaBJICHHUs TBEPIAbIMU TeJIaMHU, KUAKOCTSIMHM M ra3zaMH, aTMoc(epHoe
JlaBJICHUE, IUIABAaHUE TEJl, PABHOBECHE TBEP/IbIX TEJI, UMEIOLINX 3aKPEIVIEHHYIO OCh BpAIlICHNUS;

® ONMCHIBATh H3YyYEHHBIC CBOMCTBA TEel M MEXaHWYECKHE SIBJICHUSA, HCIOJIB3YS (PU3MUECKue
BEJIMYMHBL: IyTh, IEPEMEILIEHUE, CKOPOCTh, Macca Teja, INIOTHOCTh BEIECTBa, cuja (Cuila TSKECTH, cuila
YIPYrOCTH, CUJIa TPEHUs), JAaBICHUE, KUHETUYECKash SHEprusi, MOTEHIMalbHas YHEpPIrus, MeXaHnyecKas
pabora, Mmexanmdeckas MomHocTh, KIIJI mpu coBepmieHnun pabOTBI C HUCIONB30BAHUEM IPOCTOTO
MEXaHU3Ma, Cuja TPEHUs; IPU ONUCAHUM IMPABUIBHO TPAKTOBATH (DPU3MUYECKHH CMBICI HUCHOJIb3YyEMBIX
BEIMYMH, WX OOO3HAYCHUS W EIUHHIBI W3MEPEHHUs, HAXOAWUTh (POPMYIbI, CBS3BIBAIOUINE JaHHYIO
(U3NYECKyI0 BEIMUMHY C IPYTUMH BEIMYMHAMU, BHIYUCIIATh 3HAaYeHUE (PU3HMUECKON BEITUYHMHBI;

® aHAIM3MPOBATH CBOWCTBA TEJ, MEXAaHWYECKHE SIBJICHUS W TPOIECCHI, MCIONB3Ys (PU3NUYECKHE
3aKOHBI: 3aKOH COXPAHEHMsI SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLMII CYNEPHO3UIMHU CHUII
(HaxoxeHue paBHOJEHCTBYIOIIEH cuibl), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpH 3TOM
pa3ianyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €70 MATEMaTUUYECKOE BhIPAKEHHUE;

® pa3nMyaThb OCHOBHBbIE TNPHU3HAKU M3YYEHHBIX (HU3MUECKUX MoJIeNel: MarepuanbHas TO4YKa,
MHEepLIMAJIbHAs CUCTEMA OTCYETA,

® pemiath 3a7jayd, MCIOJB3Ys (U3UYECKHE 3aKOHbBI (3aKOH COXpAaHEHWs 3Hepruu, 3akoH I'yka,
3akoH [lackans, 3akoH Apxumena) U (GopMyJbl, CBA3bIBAIOIINE (PU3NUECKUE BETUUUHBI (ITyTh, CKOPOCTb,
Macca Tela, IJIOTHOCTh BEIIEeCTBa, CUjla, aBleHUe, , KHHETHYeCKasl SHEpIusl, MOTEHIMallbHasl SHEPTus,
MeXxaHuJeckas paborta, MexaHuyeckast MomHocTh, KITJ] mpocToro mexanusma, cuiia TpEHHs CKOJIbKEHUS,
KO3((ULHUEHT TPEHHUs],): Ha OCHOBE aHAJIM3a yCIOBUS 3a/ladMl 3alHChIBaTh KPAaTKOE YCIOBHE, BBIIEIATH
¢u3nyeckrue BEIWYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE Ul €€ pEIIeHUs, POBOJAUTh pacueThl U
OLIEHHUBATh PEAILHOCTD MOJyYEHHOT0 3HAaYeHUS (PU3HUECKON BEIUYUHBI.

VY4eHUK NOIyYUT BO3MOKHOCTh HAyUUThCS:

® HCIOJb30BATh 3HAHMS O MEXAHUYECKUX SIBJICHUSAX B MOBCEAHEBHOM XHU3HM Ui 0OecredyeHHUs
06e30macHOCTH TpH OOpalleHHH ¢ NpUOOpaMU U TEXHUYECKHMHU YCTPOWCTBAMM, JUISI COXpaHEHUs
3JI0pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTMYECKOTO MOBEIEHUS B OKpY’Kalollel cpejie; MPUBOIUTh IPUMEpPHI
MPAKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUN O MEXAaHWYECKUX SIBICHUSAX U (PU3HMUECKUX 3aKOHAX;
MpUMEpPhl HUCIOJIb30BAaHUS BO300HOBIIIEMBIX HMCTOYHHKOB JHEPTUH; HKOJOTMUECKUX IOCIEICTBUI
UCCIIEOBaHMSI KOCMUYECKOTO IIPOCTPAHCTB;

® pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IMOHUMATh BCEOOIIMH XapakTep
(byHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHWYECKOH SHEprHH, 3aKOH COXPAaHEHHS MMITyJIbCa,
3aKOH BCEMHUPHOIO TATOTEHHS) M OTPAHMUYEHHOCTh HCIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

® HaXOJUTh a/ICKBATHYIO NPEJIOKEHHOH 3a/aue (PU3NUECKyI0 MOJEIb, pa3pemaTh NpodaemMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAaHUH M0 MEXaHUKE C UCIIOJIb30BAaHHMEM MAaTEMaTHYECKOro arnrnapara, Tak 1 Ipu
ITOMOLIY METO/I0B OLIEHKH.

TemnoBble siBJICHMS.

YUeHHK HayYUTCS:

® pacro3HaBaTh TEIMJIOBBIE SABICHHS M OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS MPOTEKAHMs ATUX ABICHUN: 1uddy3us, n3MeHeHne oobemMa Tell PH HarpeBaHuu
(oxmakaeHun), OOJIbINAsi CKUMAEMOCTh T'a30B, Majas C)KMMAEMOCTh JKUAKOCTEH M TBEpABIX TEI;



arperaTHble COCTOSIHUS BEIIECTBA;

® pa3MyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (PU3MUECKUX MOJeNel CTPOEHUs ra3oB, KUIKOCTEH
Y TBEPJBIX TEI,

VYYeHUK MOIyYUT BO3MOKHOCTh HAYUNUThHCS:

® JCMOJB30BaTh 3HAHUS O TEIUIOBBIX SIBIICHUSX B IOBCEAHCBHOW KHU3HU i OOECIECUCHHUS
0e3omacHOCTH TpuU OOpallleHUH ¢ NpubopaMu U TEXHUYECKUMH YCTPOMCTBAMHM, AJIsi COXpaHEHHS
3JI0POBBSI U COOJIIOJICHUSI HOPM JKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIICH CpPeIie; MPUBOAUTH MPUMEPHI
HKOJIOTMUECKUX  TOCIEACTBUH  pabOThl  JABUraresieid BHYTPEHHEro  CropaHusi, TEIUIOBBIX U
TUIAPOIIICKTPOCTAHLIUM;

® pa3iuyaTh TPaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IMOHUMATh BCEOOIIMI XapakTep
(byHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpaHEHHsl SHEPrMH B TEIUIOBBIX MpOIeccax) H
OTPaHMYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB; HAXOJWUTHh AJECKBAaTHYIO NPEIJIOKECHHOW 3amade
(bu3nuecKyo MoJieNb, pa3peliarh NpodieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUHN O TETJIOBBIX SIBJICHUSX C
KCIOJIb30BAHUEM MAaTEMAaTUYECKOr0 armapara, Tak U Py MOMOILHA METOJI0B OLICHKH.

8 kJ1acc

K koH1ty 8 Kitacca y4eHHUK HAYIHTCS:

e coOmo1aTh MpaBuia OE30MAaCHOCTH M OXPaHBI TpyJa Ipu paboTe ¢ yueOHBIM U J1a00paTOPHBIM
000pyZI0BaHUEM;

® [IOHUMATh CMBICJI OCHOBHBIX (PU3MUYECKUX TEPMHUHOB: (pusnueckoe Teno, (hu3nyecKoe siBIECHUE,
¢bu3nveckas BeIWYNHA, €TUHUIIBI H3MEPEHHS,;

® pacro3HaBaTh HPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPH HNOMOIIM (PU3HMUECKUX METOJIOB;
aHAJIM3UPOBaTh OTJEJIbHBIE 3Talbl IMPOBEICHHUSI HCCIEAOBAaHUM W MHTEPIPETUPOBATh PE3YJIbTATHI
HaOJIIOICHUI U OIIBITOB;

® CTaBUTH ONBITHI 0 MCCIEIOBAHUIO (DM3WYECKHUX SIBICHUH WM (U3NYECKUX CBOMCTB Tenl 0e3
UCMOJb30BaHUS MPSAMBIX H3MEPEHUH; Mpu 3ToM (GopMysIupoBaTh Ipobiemy/3agady yueOHOro
OKCHEPUMEHTa; COOMpATh YCTAHOBKY M3 NPEUIOKEHHOTO OOOpYIOBAaHHUS; MPOBOIUTH OIBIT U
(GbopMyIMpOBATH BBIBOABI;

® TIOHUMATh POJIb HKCIEPUMEHTa B TOJYYEHHUH HAYYHOW HH(OPMAIIMU; ® TPOBOIHUTH INPSMBIE
u3MepeHus: (U3NYECKUX BEJIMYMH: BpeMs, paccTOsHME, Macca Tena, oO0beM, cuia, arMmochepHoe
JlaBJIEHHE; TIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN COCO0 M3MEPEHUS U MCIIOJIb30BaTh MPOCTEHIIINE METO/IbI
OLICHKH ITOTPENIHOCTEN U3MEPEHMUI;

® IPOBOJUTH MCCJIEJOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEIMYMH C MCIOJIb30BAaHMEM IMPSIMBIX
M3MEPEHUH: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNIbTAThl IOTYYEHHOW 3aBHCUMOCTH
(bu3nUecKrUX BeJIUYUH B BUJIE TaOIUIl U TpaUKOB, eaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;

® TPOBOAMWTH KOCBEHHBIE H3MEpEHUS (U3NYECKUX BEIWYMH: TPH BBITOJHEHHH H3MEPEHHN
coOHMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJeIys NMPEIOKEHHONW HHCTPYKIMH, BBIYHCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJTU3UPOBATh MOJyYEHHbIE PE3YyJIbTAThl C YIETOM 3a/JaHHOM TOUHOCTH U3MEPEHUIA;

® aHAJIM3UPOBATh CUTYallMM MPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, Yy3HaBaTb B HHX
MPOSIBJICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUH MM 3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOIINECs 3HaHUS
JUI MX OOBACHEHUS,

® [OHMMATh MPUHIMIBI JEHCTBUA MAaIlWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, yCIOBUS UX
0€30MacHOTO HCITOJIb30BaHMS B TIOBCEIHEBHOM KI3HH,

® CIONB30BaTh MPU BBHINOJHEHHMM YUYEOHBIX 3a7ad HAYYHO-TIOMYJIAPHYIO JIUTEPATypy o
(bu3NUeCKUX SIBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

VY4eHUK MOITy9IUT BO3MOKHOCTh HAYIUTHCS:

® 0CO3HaBaTh LIEHHOCTh HAYYHBIX HUCCIIECAOBAHUM, poib (DU3MKM B PACHIMPEHUU MPEICTAaBICHUN
00 OKpY)KaIoIeM MUPE 1 €€ BKJIA/ B yIy4IlIeHUE KauecTBa KU3HM,

® CIONB30BATh TPUEMBI TIOCTPOCHUS (U3NYECKUX MOJENeH, TMOUCKa ¢ (OPMYITHPOBKH
J0Ka3aTebCTB  BBIBUHYTHIX THIOTE3 W TEOPETUYECKHX BBIBOJOB Ha OCHOBE OMITHPHYECKH
YCTaHOBJICHHBIX (DaKTOB;

® CpaBHUBaTb TOYHOCTb H3MEpEHUs (U3NYECKUX BEJIWYMH 0 BEIMYMHE HMX OTHOCHTEIBHOM
MOTPEUIHOCTH MIPU MPOBEACHUH MPSMBIX U3MEPEHUH;

® CaMOCTOSITENIbHO MPOBOJUTh KOCBEHHBIE M3MEPEHUs U MCCIEeNOBaHUA (U3NYECKUX BEIUYMH C
HCIOJIb30BAHUEM PA3JIMUHBIX CIIOCOOOB M3MEpEHUs (PM3NYECKUX BEJIMYMH, BBIOMpATh CPEJCTBA



M3MEPEHHS ¢ YIETOM HEOOXOJAMMOW TOYHOCTH M3MEpPEHHUH, 00OCHOBBIBATH BHIOOP Crioco0a M3MEpeHHUs,
aJIeKBaTHOTO MTOCTaBJIIEHHON 3aJjaue, MPOBOAUTH OLIEHKY IOCTOBEPHOCTH MOIY4YE€HHBIX PE3YJIbTATOB;

® BOCHpPHUHUMATh MH(POPMALMIO (PU3MUECKOTO COAEpkKAaHUSA B HAYYHO-TIONYJISIPHOM JuTeparype u
CpeAcTBaXx MaccoBOW MH(OPMAaLMU, KPUTUUECKH OLIEHUBATh MOJYYEHHYIO HH(OPMALHIO, aHATU3UPYsS €€
cojiepKaHue U JaHHbIe 00 UCTOYHHKE WH(POPMAIINH;

® c03/1aBaTh COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOILEHHS O (PU3NYECKUX SBJICHUSIX HA OCHOBE
HECKOJIbKUX MCTOYHMKOB HH(OpPMAIMM, CONPOBOXKIATh BBICTYIUIEHUE IIpe3E€HTAalMeH, Y4YMThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

TenJioBble ABJICHUSA

YyeHuk HayduTcs:

® pacrio3HaBaTh TEIUIOBbIC SBJICHHS U OOBIACHATh Ha 0a3e HMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS MPOTEKAHMs ITUX ABJICHUN: 1u(y3usi, n3MEHEeHHe oObeMa Tell IPU HarpeBaHUu
(oxnmaxkaeHun), OosblIasi CKUMAEMOCTh Ta30B, Mayas CXKHUMAEMOCTh JKUAKOCTEH M TBEpABIX Tew;
TEIUIOBOE PaBHOBECHE, UCIAPEHME, KOHAEHCAlMs, IUJIaBJIEHUE, KPUCTAJIM3alUs, KUIIEHUE, BIaXXHOCTb
BO3AyXa, pa3MyHble CcHocoObl Temyonepeaadn (TeIIONPOBOJAHOCTh, KOHBEKLUS, H3JIyueHHeE),
arperaTHble COCTOSIHMSI BEILIECTBA, OIJIOIEHUE SHEPTUH NIPU UCIIAPEHUH )KUJKOCTU U BBIJEIICHHE €€ IpU
KOH/ICHCAIINHY T1apa, 3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT JaBJICHHUS,

® OIMCHIBATh U3YYEHHBIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCIIONIbB3Ys (GU3NUYECKHUE BETUUUHBIL:
KOJINYECTBO TEIJIOThI, BHYTPEHHSS SHEPIUs, TEMIIepaTypa, yJelbHas TeJI0eMKOCTb BELIECTBA, yIe/IbHAsA
TEIUIOTA TIUJIABJICHUS, YAENbHAas TEIUIoTa NapooOpa3oBaHWs, yJENbHAs TEIUIOTa CrOpPaHUs TOILUINBA,
KO3(Q(QUIMEHT MOJEe3HOr0 JAEHCTBHS TEIUIOBOTO JIBUTATENs; NPH ONUCAHWU MPAaBUIBHO TPAKTOBATh
(GU3NYeCKUi CMBICIT HCIIONB3YEMBIX BEJIHYMH, WX O003HAUYEHUS WM EAMHUIBI U3MEPEHUs, HAXOAWUTh
(GopMynbl, CBS3BIBAIOLINE JaHHYI0 (U3MYECKYH0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, BBIUUCIATH
3HauYeHUE PU3NICCKON BEITNIMHBL;

® aHAJIM3UPOBAaTh CBOWCTBAa TEJ, TEIUIOBbIE SIBJIEHUS M IPOLECCHI, MHCIIOJb3yd OCHOBHBIE
MIOJIO’KEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOSHHH BELIECTBA M 3aKOH COXPAHEHUS SHEPTHH;

® Pa3IM4aTh OCHOBHBIE MIPU3HAKU M3YUEHHBIX (PU3MUECKUX MOJEICH CTPOSHUs I'a30B, KHUIKOCTEH
Y TBEpABIX TEIl;

® MPUBOIUTH MPHUMEPHl TPAKTUYECKOTO HCIOIB30BaHUA (DU3MYECKHX 3HAHWHA O TEIUIOBBIX
SIBIICHUSIX;

e pelaTth 33Ja4yu, UCIOJIb3Yys 3aKOH COXPAHEHHUS SHEPruu B TEIUIOBBIX Ipoleccax v (Gpopmysbl,
CBSI3BIBAIOIINE (DM3NYECKHE BEITUYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIEpaTypa, yAelbHas TEIUIOEMKOCTh
BEIIECTBA, yJeNbHas TeIJIoTa IUIABICHMs, YZAeNbHass TEIUIOTa MapooOpa3oBaHus, yHAelbHas TejoTa
CrOpaHus TOIUIMBA, KOA()(UIMEHT IOJIE3HOrO JEHCTBUS TEIUIOBOTO JBHUraTeNs): Ha OCHOBE aHalu3a
YCJIOBHS 3aJlaudl 3alMChIBaTh KPaTKOEe YCIOBHUE, BBIIENATh (PU3NYECKHE BEIWYUHBI, 3aKOHBI U (POPMYIIBI,
HEOOXO/MMBIC ISl €€ PELICHHUs, IPOBOJUTh pacueThl U OLIEHUBATh PEATHOCTh MOJYYEHHOTO 3HAYCHHS
¢bu3n4ecKoil BETMUUHBI.

Y4eHUK MOIy4IUT BOZMOKHOCTh HAYIUTHCS:

® ICIIONB30BaTh 3HAHUS O TEIJIOBBIX SIBJICHUSAX B ITOBCETHEBHOM JKM3HU IS OOECIIeYeHUs
0€30MacHOCTH TIPH OOpalleHuH C MPHOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, Ui COXpPaHEHHS
3JI0POBbSI U COOJIIOACHUST HOPM 3KOJIOIMUYECKOTO MOBEJICHHSI B OKpPY KalOIIel cpefie; MPUBOIUTH IPUMEPHI
OKOJIOTUYECKUX  TIOCIEACTBHIA  pabOTHl  JBUTATENeil  BHYTPEHHErO  CrOpPaHWs, TEIUIOBBIX U
THJIPORJIEKTPOCTAHLIUH;

® paznuyaTh TPAHUIBI MPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, MOHMMATh BCEOONIMI XapakTep
(GbyHIaMEHTAJIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpAHEHHs PHEPrMM B TEIJIOBBIX IIpoIleccax) M
OrPaHUYEHHOCTh UCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;

® HAaXOJUTh aJCKBAaTHYIO MPEIOKEHHON 3aaue (PU3NUECKYI0 MOJIENb, pa3peniaTh NpodieMy Kak
Ha OCHOBE MMEIOIINXCS 3HaHUN O TEIUIOBBIX SIBJICHHUSIX C MCMOJIb30BAaHHEM MATEMaTHYECKOTro arapara,
TaK U MPHU MOMOIIHU METO/I0B OIICHKH.

JJleKTPpHYeCKHe U MATHUTHBIE SIBJICHUS

Y4eHUK HayuuTCs:

® pacro3HaBaTh JJIEKTPOMAarHUTHBIC SBJICHHUS U OOBACHATh HAa OCHOBE MMEIOLIMXCS 3HAHUHN
OCHOBHBIC CBOWCTBa HJIM YCJOBHS TNPOTEKAHUS JTHUX SBJICHUH: AJIEKTpU3alUs TeN, B3aMMOJCHCTBHE
3aps/ioB, 2JEKTPUYECKUN TOK M €ro AEWUCTBHS (TEIUIOBOE, XMMUYECKOE, MarHUTHOE), B3aMMOJAEHCTBHUE
MarHuTOB, 3JEKTPOMAarHUTHAS WHAYKIUS, NEHCTBME MArHUTHOTO IOJIA HAa TMPOBOJAHHMK C TOKOM M Ha
JBIDKYIYIOCS 3apsDKEHHYIO 4acTUIy, AEHCTBUE JJEKTPUYECKOTo IMOJI Ha 3apsHKEHHYIO 4acTHUlly,



MPSMOJIMHEHHOE pacIPOCTPAHEHNE CBETA, OTPAKCHHE U MPEIIOMIICHHE CBETA.

® COCTaBJISITh CXEMBI YJICKTPHUECKUX IICTICH ¢ MOCIIEA0BATEIbHBIM 1 TTapaUICIbHBIM COCTHHEHUEM
3JICMEHTOB, Pa3JiMyasi YCIOBHBIC 0003HAYCHHUS JICMCHTOB JICKTPUUCCKHX Ienel (MCTOYHHUK TOKa, KITI0Y,
pE3UCTOp, PEOCTaT, JAMIIOYKA, AMIIEPMETP, BOJILTMETD).

® ICIIOJIB30BaTh ONTHYECKHE CXEMbl I MOCTPOCHUS H300paKEHUH B IUIOCKOM 3epKalie |
coOuparoie JuH3e.

® OINMKCHIBATh U3YUYEHHBIC CBOWCTBA TEJI U AJICKTPOMATHUTHEIC SIBJICHUS, UCTIONB3Ys (DU3UYECKHE
BEJIMYMHBI: JJIEKTPUYECKUHA  3apsii, CHJIa TOKa, OJICKTPHUYECKOE HANpPsOKEHUE, DIEKTPHUYECKOe
COIPOTHBIICHUE, YJICIbHOE COMPOTHBIICHUE BEIIECTBA, padOTa 3JIEKTPUUYECKOrO IOJIs, MOIIHOCTh TOKa,
(hOKYCHOE PaCCTOSIHME W ONTHYECKAs CUJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBeTa; NPHU OIHUCAHHMM BEPHO TPAKTOBATh (PM3UYECCKHH CMBICT MCIIOIB3YEMBIX BEIIMYUH, HX
0003HAYCHHUST W EAMHHIIBI W3MEPCHHs; HAXOAUTh (DOPMYIIBI, CBS3BIBAIONINE MaHHYIO (PU3NYECKYIO
BEJIMYHHY C IPYTUMHU BEJTUYHHAMHU.

® AHAIM3UPOBATH CBOWCTBA TEJ, OJJICKTPOMATHUTHBIC SIBJICHHUS W TIPOIECCHI, HUCIOIB3YS
(u3MUYeCKre 3aKOHBI: 3aKOH COXPAHEHUs AJICKTPUIECKOro 3apsaa, 3akoH Oma I ydacTKa IerH, 3aKOH
Jlxoyns-JIeHia, 3aKOH TPSIMOJIMHEHHOTO pAcIpOCTPAHEHUS CBETa, 3aKOH OTPAKCHUS CBETa, 3aKOH
MPEJIOMIICHHUSI CBETA; MPU ITOM pPA3JIM4YaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €ro MaTeMaTHYECKOe
BBIpAYKCHHE.

e [PUBOJWUTH HPUMEPHl  MPAKTHUYECKOTO  MCIOJb30BaHHMS  (DU3MYECKMX  3HAHUH O
AIEKTPOMATHUTHBIX SBJICHHSIX

e pemiarh 3a/1a4M, UCTONb3yA (pu3ndeckue 3aKkoHbI (3akoH OMa AJisl yyacTKa 1enu, 3aKoH Jxoys-
JleHiia, 3aK0H MPSAMOJUHEHHOIO PacpOCTPaHCHHS CBETA, 3aKOH OTPAXKCHHS CBETA, 3aKOH IPEIOMIICHUS
cBeTa) M (OPMYJIBI, CBS3BIBAOIINE (PU3UUYCCKHEC BEIUYHMHBI (CHJIA TOKA, JJICKTPHUYECKOE HANpsHKEHUE,
AJIEKTPUUYECKOE COMPOTHBIICHHE, YICIBbHOE COMPOTHBIICHHE BEIIECTBA, PabOTa 3JICKTPUYECKOTO IOJIS,
MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHME W ONTUYECKAsl CHila JIMH3bI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH,
JUIMHA ~ BOJHBI M  4YacToTa cBeTa, (OpMylibI — pacuera  3JIEKTPUYECKOTO  CONPOTHBIICHHS
MIPUIIOCIICIOBATEIIFHOM U TAapaJUICIbHOM COSAMHCHHH TPOBOJHHUKOB): HA OCHOBE aHAM3a YCIIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBUE, BBIAETATh (PU3UYECKHE BEIMYMHBI, 3aKOHBI U  (HOpMYIIHI,
HEOOXOIUMBIC ISl €€ PEIICHHsI, IIPOBOIUTL PACUETH U OICHUBATH PEAThbHOCTh MOJYUYSHHOTO 3HAYCHHUS
(bu3nYecKoil BEMUYUHBL. Y YEHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

® UCIOJIb30BaTh 3HAHUS OO0 ODJIIEKTPOMArHUTHBIX SBIEHUSX B TIOBCETHEBHOM KU3HU IS
obOecrniedyeHrss 0e30MacHOCTH MpU OOpalleHuu ¢ MpUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH, IS
COXPAaHEHHUS 3JIOPOBbS M COOJIOJCHUS HOPM DKOJOTHYECKOTO TIOBEICHUS B OKPYXKAIOMIEH cpeje;
MPUBOJIUTH MPUMEPHI BIUSHUSI SJIEKTPOMArHUTHBIX U3TYYCHHUI Ha )KUBBIE OPTaHU3MBI;

® pa3MyaTh TPAHUIBI MPUMEHUMOCTH (U3MYSCKUX 3aKOHOB, MOHUMAaTh BCEOOMIMI XapakTep
(yHIIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHUS JJICKTPUYECKOTO 3apsjia) W OTPAaHUYCHHOCTH
MCIOJIb30BaHUs YaCTHBIX 3aKOHOB (3aKoH OMa aiis yyacTka 1end, 3akoH [[xoyns-Jlenna u ap.);

® JWCIOJB30BaTh TMPHEMBI IOCTPOCHHS (PU3HUYSCKUX MOJICNICH, IOUCKa W  (DOPMYITHPOBKH
JIOKa3aTeNIbCTB  BBIIBUHYTHIX THIOTE3 M TEOPETHYCCKHX BBIBOJAOB HA OCHOBE OMITHPUYCCKH
YCTaHOBJICHHBIX (DAKTOB; HAXOIUTh aJCKBATHYIO TMPEAJIOKEHHON 3amaue (QU3NYECKYI0 MOJIETb,
paspemate MpoOeMy Kak Ha OCHOBE HMMEIOIIUXCS 3HAHWW 00 DSJIEKTPOMAarHUTHBIX SBICHHIX C
MCIOJIb30BaHUEM MaTeMaTUUYECKOTO afmapara, Tak U Py MOMOII METOJIOB OIIEHKH. 9 Ki1acc

9 knace

K kon1ty 9 knacca BBITYCKHUK HAyYUTCS:

e coOuo1aTh MpaBuiia 0€30MaCHOCTU M OXpaHbl TpyAa mpu paboTe ¢ yueOHBIM U 1aOOpaTOpHBIM
00opynoBaHUEM;

® [IOHMUMATh CMBICII OCHOBHBIX (PU3MUYECKMX TEPMHUHOB: (PU3HYECKOE TeJ0, PU3NUECKOe SBICHHE,
bu3nveckas BeNUYNHA, €THHUIIB H3MEPEHHS,;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH MOMOIIN (PH3HMUECKUX METOJIOB;
aHATM3UPOBATh OTJEIbHBIC OJTambl TPOBEICHHS WCCIEAOBAHUM W HMHTEPIPETUPOBATH PE3YIbTATHI
HaOJIIOICHUI U OIBITOB;

® CTaBUTH OMBITHI MO UCCIEAOBAHUIO (PU3MUECKUX SIBICHUNM WM (PU3HUECKUX CBOMCTB Ten Oe3
WCIIONB30BaHUS TPSIMBIX HW3MEPECHHH; Tpu 3ToM (opmyaupoBaTh MpobiemMy/3amady y4eOHOTo
HKCHEPUMEHTa; COOMpaTh YCTAHOBKY U3 IMPEUIOKEHHOTO0 OO0OpYIOBaHMS;, IPOBOJAUTH OMNBIT H
(GbopMyIHpOBaTh BHIBOJIBI.



® TIOHMMATh POJIb YKCIIEPUMEHTA B IMOTYICHUN HAyYHOU HH(pOpManuu;

® [IPOBOJNTH NPSIMBIE U3MEPEHUsST (PU3NIECKUX BEIIMYMH: BpEMsI, PACCTOSTHUE, Macca Tela, 00beM,
CWia, TeMmIeparypa, arMochepHOe [aBJICHHE, BIIAKHOCTh BO3/lyXa, HaIpsDKEHWE, Cuila TOKa,
paguanuoHHbIi (GOH (C HCIOIB30BAHMEM JIO3MMETpA); MPU STOM BBIOMpPATh ONTUMAIBHBIN CHOCOO
M3MEPEHHS U UCIIOIb30BaTh MIPOCTEUILNE METO/IbI OLIEHKU MOTPEIIHOCTEN N3MEPEHHUIA.

® IPOBOJMTH HCCJIEAOBAHHE 3aBUCUMOCTEH (PU3MUYECKMX BEIWYUH C HMCIOJIB30BAHHUEM TMPSIMBIX
W3MEpPEHU: TIPU TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YNIbTATHI MOTYYCHHON 3aBUCHMOCTH
(bM3UYECKUX BEJIMYMH B BHJIC TAOJIHI] ¥ TPaUKOB, I€JIaTh BBIBOBI IO pe3yJbTaTaM UCCIEIOBAHUS;

® TIPOBOJHUTH KOCBCHHBIE H3MEpEHUs (DU3UYECKHX BEIWYWH: TPHU BBINOJIHCHUU H3MEPEHUN
coOOMpaTh AKCIEPUMEHTATBHYIO YCTAHOBKY, CIEAys MPEAJIOKCHHON MHCTPYKIIMH, BBIYUCISTH 3HAYCHHE
BEJIMYMHBI U AaHATM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI C YYETOM 33JIaHHOM TOYHOCTU U3MEPEHHUI;

® AQHAJIM3UPOBATh CHUTYallMM MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, Yy3HaBaTb B HHUX
MPOSIBIICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN MU 3aKOHOMEPHOCTEH M PUMEHSTh UMECIOIINECS 3HAHUS
JUISL UX OOBSICHCHUS,;

® [OHMMATh NPHUHIUIBI JACUCTBUS MAalllUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHUS HX
0C30I1aCHOr0 UCIIOJIb30BAaHUS B IIOBCEIHEBHOM KU3HU;

® UCIOJIb30BaTh TMPU BHINOJHEHUH Y4YeOHBIX 3aa4 HAYYHO-TIOMYJSPHYIO JHUTEpaTypy o
(GU3MYECKUX SIBJICHUSAX, CIPABOYHBIC MaTepUalbl, pecypchl MHTepHET. BBIMyCKHUK TOXYYUT
BO3MOKHOCTh HAyYUTHCS:

® OCO3HABATh IICHHOCTh HAYYHBIX MCCJICAOBAHHM, pPOJIb (GU3UKK B PACHIUPEHUHU MPEACTABICHUMA
00 OKpy’KalollleM MUPE U €€ BKJIa/l B yIyUIIeHHE KaueCTBa )KU3HU;

® JCMOJB30BaTh MPUEMBI MOCTPOCHHS] (PUIUYECKHX MOjeJeH, MOucKa u (POPMYIUPOBKH
JTIOKA3aTeJIbCTB  BBIABUHYTBIX THIOT€3 M TEOPETHUUYECKHX BBIBOJOB HAa OCHOBE OSMIHMPUUYECKH
YCTaHOBJICHHBIX (DAaKTOB;

® CpaBHHMBATh TOYHOCTh M3MEPEHHUS (PU3MUECKUX BEIMYHMH [0 BEJIMYMHE MX OTHOCHUTEIHHOMN
MOTPEUTHOCTH MPU MPOBEACHUU MIPSMBIX U3MEPEHUI;

® CaMOCTOSITEIbHO MPOBOJUTh KOCBEHHBIC M3MEPEHHUS M HMCCICIO0BAaHUSA (U3UYECKUX BEIUYUH C
WCIIOIb30BAHUEM PA3JIMYHBIX CIIOCOOOB M3MEpeHusi (PU3WYECKUX BEIWYWH, BBIOMpPATh CPEACTBA
HU3MEpEHUsl C Y4eTOM HEe0OXOJMMOI TOYHOCTU M3MEPEHUH, 0OOCHOBBIBATH BBIOOP clloco0a M3MepeHus,
aJICKBaTHOTO MOCTaBJIEHHOM 3aJ1a4ye, MPOBOIUTH OLIEHKY JOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB;

® BOCIIPUHUMATh MHPOPMAINIO (PU3MUECKOTO COAEPKAaHUS B HAYUHO-TIONMYISPHON JUTEpaType H
CpeICcTBaX MacCOBOM HMH(OpPMAINH, KPUTHUYECKH OIICHUBATh MONYUYEHHYIO UH(OpMAIIHIO, aHATU3UPYS €e
coJiep’KaHue U JaHHbIe 00 NCTOYHHMKE HH(pOpMaINH;

® co3/1aBaTh COOCTBEHHBIE MICHbMEHHBIE U YCTHBIE COOOIICHUS 0 (PU3UUECKHX SBJIICHUSIX Ha OCHOBE
HECKOJIbKMX HWCTOYHHMKOB WH(POpPMAILIMM, COMPOBOXKIATh BBHICTYIJIEHWE TIPE3EHTAllMeH, YUUTHIBAsS
0COOEHHOCTH ayJIUTOPUH CBEPCTHUKOB.

MexaHuuyeckue siBJIEHHSI

BrinyckHUK HAyIUTCS:

® pacrmo3HaBaTh MEXaHUYECKHUE SBICHUS U OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHUNA OCHOBHBIE
CBOWCTBA WJIM YCJIOBHUSI TPOTEKAHHWS OTUX SIBICHUN: PaBHOMEPHOEC M HEPABHOMEPHOE JBUKECHUE,
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJMHEWHOE JABUKEHUE, OTHOCHUTEIBHOCTh MEXaHUYECKOIO
JBIDKEHUS, CBOOOJHOE TaJleHHUEe TeJl, PAaBHOMEPHOE IBMIKEHUE IO OKPYKHOCTH, MHEPIHS, PEaKTHBHOE
JBUKEHUE, BOJTHOBOE JBUYKEHUE (3BYK);

® ONWCHIBATh HM3YYCHHBIC CBOWCTBA TEJI W MEXAaHWUYECKHE SBJICHUS, HWCIONB3Ys (U3UUIECKUE
BEJIMYUHBI: TyTh, NIEPEMENICHUE, CKOPOCTh, YCKOpEHHUe, mepuoi oOpalrieHus, Macca Tena, cuia (cuia
TSDKECTU, CUJIa YIPYTOCTH, CUJIa TPEHUs), UMIOYJIbC Tela, KUHETHYeCKash SHEprus, MOTEHUUATbHas
SHEPTHsI, MEXaHUYecKass padoTa, MEXaHUYECKass MOIIIHOCTh, CHJIa TPCHHsI, aMIUTUTY/Ia, IEPHUOJ U 4acToTa
KojeOaHui, IJIMHA BOJHBI M CKOPOCTh €€ PAacCIpOCTPAHEHHUS;, MPU OMUCAHUH MPABUIHHO TPAaKTOBATh
(UBUYECKUN CMBICT HCIOJIb3YeMBIX BEIUYMH, MX OOO3HAYEHUS W CIUHHIBI W3MEPECHHS, HaXOIUTh
(GopMyIbl, CBS3BIBAIONINE JaHHYIO (DHU3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, BBIYHCIATH
3Ha4YeHHE (PU3NUECKON BEITUYUHBI;

® AaHAIM3UPOBATh CBOWCTBA TEJI, MEXaHWYECKUE SIBJICHHUS W TPOIECCHI, UCIOIB3Ys (pu3nueckue
3aKOHBI: 3aKOH COXPAHEHHS IHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUIT CYNEPHO3MIMU CHJT
(maxoxnaenue paHonercTBytomen cuibl), I, II u Il 3axonsl HeroTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKoH ['yka; mpu 3TOM pasznnyaTh CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE



BBIpaXXCHHE;

® pas3nuyaTh OCHOBHbIE NPU3HAKK HM3YyYEHHBIX (U3NYECKUX MOJeNel: MaTepuanbHas TOUKa,
MHEepLHaIbHAs CUCTEMAa OTCUETA,

e pemiath 3aJauyd, HUCHONB3YS (U3MYECKHE 3aKOHBI (3aKOH COXPAaHEHHUS OHHEPruH, 3aKOH
BCEMUPHOI'O TATOTEHUA, NpuHUUN cyneprno3uuuu cui, [, I u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHMS
UMIYJbca) U GOPMYIIbI, CBSA3BIBAIONINE (PU3MUECKUe BETUYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela,
CWJIa, UMIYJIbC TeJa, KUHETUYecKash HHEeprus, MOTEeHIUalbHAas JSHEprus, MexaHuuyeckas pabora,
MeXaHU4ecKass MOUIHOCTb, CHJIa TPEHHS CKOJbXCHHS, KOd(QQHUIMEHT TpeHus, aMIUIMTyla, MEePHOA U
yacToTa KojeOaHWM, NJIMHA BOJHBI U CKOPOCTh €€ pPaclpOCTpPaHEHHs): Ha OCHOBE aHAJIM3a YCIOBHS
3aJjaud 3alUCBhIBaTh KPATKOE YCIIOBHE, BBLICHATH (PU3NUYECKHUE BEIMYUHBI, 3aKOHBI U (POPMYIIBL,
HEO0OXOIUMBIE ISl €€ PelIeHHUs], IPOBOJUTh PACUETHl U OLEHUBATh PEaJbHOCThH MOJIYYEHHOTO 3HAYCHHUS
(U3HYECKON BETUIHHBI.

BbINyCKHUK MOTYYUT BO3MOXKHOCTh HAYUUTHCS:

® CIIOJIb30BAaTh 3HAHMUS O MEXAaHMYECKHUX SIBJICHHMAX B IMOBCEJHEBHOM XU3HU AJisi OoOecredeHus
0e30MmacHOCTH TpU OOpallleHUH ¢ MNpubopaMu U TEXHUYECKHUMH YCTPOMCTBAMHM, HJISi COXPaHEHHS
3JI0POBbBsSI M COOJTIOICHHUST HOPM 3KOJIOTMYECKOTO MOBEJCHHUS B OKPYXKAIOIIEH Cpesie; MPUBOJUTH IPHUMEPHI
MIPAKTUYECKOT0 UCIOJIb30BaHUs (PU3NUECKUX 3HAHUN O MEXaHUYECKUX SBICHUAX M GU3UUYECKUX 3aKOHAX;
IIPUMEPHl HUCIOJIb30BaHUS BO300HOBIJIIEMBIX HMCTOYHMKOB SHEPrUH; HKOJIOTMYECKUX I1OCIEICTBUI
UCCIIETOBAHMS KOCMUYECKOTO MPOCTPAHCTB;

® pa3nMyaTh TPAHMIBI MPUMEHUMOCTH (DPU3MYECKHX 3aKOHOB, IMOHMMAaTh BCEOOIIMH XapakTep
(dbyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUS] MEXaHMYECKOW DHEpPrHH, 3aKOH COXPaHEHUsS MUMITYJbCa,
3aKOH BCEMHUPHOIO TSATOTEHHS) M OTrPaHMUYEHHOCTh MCIIOJIb30BAaHMUS YAacTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

® HaXOJUTh A/ICKBATHYIO NPEJIOKEHHOH 3a/1aue (PU3HUECKyI0 MOEIb, Pa3peliaTh MpodieMy Kak
Ha OCHOBE MMEIOLIMXCS 3HAaHUHM 110 MEXAaHUKE C UCII0JIb30BaHUEM MAaTEMaTUYECKOro amnmapaTa, Tak U Ipu
MTOMOIIY METO/I0B OLIEHKH.

JJIeKTpUYecKHe U MarHUTHbIE SIBJICHUS

BhrIyCKHUK HAYIHUTCS:

® pacro3HaBaTh JJIEKTPOMAarHUTHBIE SBJICHHS W OOBACHATH HAa OCHOBE MMEIOLIMXCS 3HAHUMN
OCHOBHBIE CBOWMCTBa WJIM YCJIOBHMS NPOTEKAaHUs OSTUX SBJIEHUI: B3aMMOJCICTBHE MAarHMUTOB,
ANEKTPOMArHUTHAS WHAYKIHS, IeHCTBUE MAarHUTHOTO TOJIS HA MPOBOJHHUK C TOKOM M Ha JIBIXKYIIYHOCS
3apsSOKEHHYIO0 YacTUIly, JEHCTBUE 3JEKTPUUECKOTO MOJs Ha 3apsKEHHYIO YacTUIly, 3JIEKTPOMAarHUTHBIE
BOJIHBI, IUCTIEPCUS CBETA.

® ONKCHIBaTh U3YUYEHHBIE CBOMCTBA TEJl U AJIEKTPOMArHUTHBIE SIBJICHUS, UCIOIb3Ysl (PU3NYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETA; NPU ONMUCAHUHM BEPHO
TPaKTOBaTh (PU3WYECKUN CMBICT MCIONb3YEMbIX BEIUYHH, UX OOO3HAUEHUS U EIUHUIIBI W3MEPEHUS;
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUNHY C IPYTUMHU BEIMUMHAMMU.

® QAHAINW3MPOBATh CBOMCTBA TEJ, OJJIEKTPOMArHUTHBIE SBICHHUS U TPOLECCHI, HUCIONb3Ys
¢u3nyeckrue 3aKOHbI. IPU 3TOM Pa3IMyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHYecKoe
BBIpaKEHHE.

® T[PUBOAUTH TPUMEPbl  MPAKTUYECKOTO  HCIOJBb30BaHMUS  (U3MUECKUX  3HAHUM O
AIIEKTPOMATrHUTHBIX SBJICHUSX

e pemaTh 3aJaud, MCIOJB3YS (QHU3UYECKUE 3aKOHBI (OPMYIIbI, CBs3bIBAlOIINME (U3NUYECKUE
BEJIMYMHBI (CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI M 4YacTOTa CBETa): HA OCHOBE aHalIM3a
yCIIOBUS 3aJ]au 3allMChIBaTh KPATKOE YCIOBHE, BBIACTATh (U3MUECKHUE BEITUYHUHBI, 3aKOHBI U (POPMYIIBI,
HEO0OXOIUMBIE ISl €€ pelIeHHs], MPOBOJAUTh PacueThl U OLEHUBATh PEAIbHOCTh MOJIYYEHHOI'O 3HAUEHUs
¢bu3nvecKoil BeTMUUHBI.

BBITyCKHUK MOTYYHT BO3MOKHOCTh HAYUUTHCS:

® CIOJIb30BaTh 3HAHUS 00 OJJIEKTPOMArHUTHBIX SIBJICHUSX B TIOBCEJHEBHOM JKU3HU MJIs
oOecnieueHns 0Oe30macHOCTH MpH oOOpalleHuu ¢ MpHOOpaMH M TEXHUYECKHMMH YCTPOWCTBaMH, JUIS
COXpaHEHMs 37I0POBbS M COOJIIOJIEHHS] HOPM HKOJIOTMYECKOTO IMOBEJIEHHs B OKpYXarolled cpene;
MPUBOJIUTH MPUMEPDI BIUSIHUS 3J€KTPOMAarHUTHBIX U31yYeHHI Ha dKUBbIE OPTaHU3MBIL;

® JCIOJB30BaTh IMPHEMBbl MOCTPOCHUSI (UINYECKUX MOJeNel, IMoucKa U (POPMYIHUPOBKU
JI0Ka3aTeNIbCTB  BBIIBUHYTBHIX THIIOTE€3 M TEOPETHYECKHX BBIBOAOB HAa OCHOBE OSMIIUPUYECKH
YCTQHOBJICHHBIX (DAaKTOB;

® HaXOJUTh aJIeKBAaTHYIO MPEAIOKEHHOM 3a7aue (PU3NUECKYI0 MOJIelb, pa3peliarh npodaemMy Kak



Ha OCHOBE MMCIOIINXCA 3HaHUH 00 SJICKTPOMArduTHBIX SABJICHUAX C MCIIOJIB30BAHUEM MAaTEMaTUYCCKOT'O
amnrmapara, Tak 1 IIpyu IOMOIIW METOAOB OLICHKH.

KBanToBbI€ IBJICHUS

BeinmyckHUK HayuuTCs:

® PACHO3HABATh KBAHTOBBIC SBJICHUA M OOBSACHATH HA OCHOBE MMEIOLIUXCS 3HAHWUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBHSI TPOTEKAHUS STUX SBJICHUI: €CTECTBEHHAs M UCKYCCTBEHHAs paIMOAKTUBHOCTD, Ol
, B- 1 y-n3ny4yeHus, BOSHUKHOBEHHUE JIMHENYATOro CIIEKTpa U3Iy4eHUs aTOMa;

® ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS, WCHONB3YS (pU3HUECKUE BETUYMHBI: MAcCOBOE
YMCIIO0, 3apsloBOE 4YMCIO, HEepUuoJl Iojypacnaja, 3Heprus (OTOHOB; IpPU OMNMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHHUS M EIUHHIBI M3MEPCHHS;
HaxoAuTh (OPMYJIbl, CBS3bIBAIOIIME JAHHYK (U3UYECKYI0 BEIUYMHY C JPYTMMH BEIMYMHAMH,
BBIUUCIIATH 3HaUCHHE (PU3NYECKON BEIMUHHBI,

® AHAIM3MPOBATh KBAHTOBBIC SIBICHUS, UCHOJb3Yd (PU3MUECKUE 3aKOHBI U IOCTYJAaThl: 3aKOH
COXPAHEHMsl SHEPIUH, 3aKOH COXPaHEHMsI AJIEKTPUUYECKOI0 3aps/a, 3aKOH COXPaHEHHsI MacCOBOIO YHUCIIA,
3aKOHOMEPHOCTH W3IyYeHHs M TIOTJIOUICHUS CBETa AaTroMOM, IpHU OSTOM pa3iIuyarh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA M €M0 MaTEMaTHUECKOE BhIPaKECHUE;

® pasnMyYaTh OCHOBHBIC MPHU3HAKH IUIAHETAPHOW MOJENHM aTOMa, HYKJIOHHOW MOJEN aTOMHOTO
A1pa;

® TPUBOIUTH TIPUMEpPHl TMPOSBICHHS B TMPHPOJE H IMPAKTHUYECKOTO HCIOJIH30BAHUSA
PallMOaKTUBHOCTH, SIIEPHBIX U TEPMOSACPHBIX PEAKIMMH, CIIEKTPAIILHOIO aHalu3a. BBIMYCKHUK MOTy4YHT
BO3MOYKHOCTh HayYHThCS:

® JICIIOJIb30BaTh MOJYYECHHBIE 3HAHUS B MOBCEAHEBHOM >KHM3HU IMPHU OOpaIleHu ¢ mpudopaMu U
TEXHUYECKMMHU YCTPOMCTBaMU (CUETUYMK MOHU3UPYIOIIMX YacTUL, JO3UMETP), Ui COXPAHEHUS 3/10pPOBbs
U COOJIOZICHNS HOPM JKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIICH Cpe/e; ® COOTHOCUTH SHEPTHIO CBS3H
aTOMHBIX si7Iep C 1e(EKTOM MaccChl;

® IIPUBOJUTH NMPUMEPHI BIMSHUS PAJIMOAKTUBHBIX M3JYYCHUH HA KUBBIC OPraHU3MBI; TOHUMATh
NPUHIUN JEHCTBUS T03UMETPA U Pa3INyaTh YCIOBUS €0 UCIOIb30BAHNUS;

® [IOHMMAaTh JKOJIOTUYECKHE TMpOoOJIEMbl, BO3HUKAIOIIME MpPHU HCIOJb30BAaHUM ATOMHBIX
JIEKTPOCTAHLUN, M TYTH peleHHs 3TUX MpoOjieM, MEepPCIeKTUBbl HCIOIb30BaHUS YIPaBISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.

DJieMeHThbI ACTPOHOMMH

BbInmyckHUK HayduTCS:

¢ yKa3bIBaTh Ha3BaHMA TUIaHeT COTHEUHOW CHCTEMBI; pa3inyaTh OCHOBHBIE TPU3HAKUA CYTOYHOTO
BpaIeHHs 3Be31HOT0 HeOa, ABrokeHus JIyHpl, ColTHIIa U TUTAHET OTHOCHUTENIBHO 3BE3;

® [IOHMMAaTh PA3JIUYUs MEXAYy TeIHOLEHTPUYECKOM U TEeOLEeHTPUUYECKOW CHUCTEMaMU MHPa;
BbIMyCKHUK NOTYYUT BO3MOXKHOCTh HAYUUTHCSL:

® yKa3bIBaTh OOIIME CBOWCTBA U OTJIIMYUS IJIAHET 36MHOM IPYMIbI M TJIAHET TUTaHTOB; MaJbIX Tel
ConHeuHoM cucTeMbl U OOJNBIIMX IUIAHET; MOJb30BATHCS KAPTOH 3BE3HOrO0 Heba mpu HaOIIOAECHUSX
3BE3IHOr0 HeOa;

® pa3nuyaTh OCHOBHBIC XapaKTEPHCTHUKHU 3Be3] (pa3Mmep, IBET, TEMIIepaTypa) COOTHOCUTH IIBET
3BE3/IbI C €€ TEMIIEPATypPOU;

® pa3iMyaTh TUIIOTE3bI O MPOUCXOXKACHUN COTHEUHOW CHCTEMBI

Conep:xanue y4eOHOro npeamera

7 kJj1ace

Pu3uka u Gpu3NYecKre MeTOAbl M3YYEeHUs MPUPOALI

dusnka — Hayka o npupoze. dusndeckue Tena u siineHus. Habmoaenne u onvucanue pu3nyeckux
spieHni. Gusznueckuii sxcriepuMenT. MoiearpoBaHue SBJICHUH U 00BEKTOB MPUPOIBL.

du3nyecKue BEINYUHBI U UX U3MEpEHHE. TOUYHOCTD U MOIPEHIHOCTh U3MEPEHUH.

MexnyHapoaHas cUCTeEMa €ANHULL.

du3nyecKre 3aKOHbl U 3aKOHOMEPHOCTH. Pu3nka M TexHuka. Hayunslii metoa nmo3Hanus. Posb
¢u3uku B GOPMHUPOBAHUHU €CTECTBEHHOHAYUYHOW IPaMOTHOCTH.

TenJioBble ABJICHUSA



Crtpoenue BemecTBa. ATOMBI U MOJIEKYJIBI. TeruioBoe IBMKeHUE aTOMOB U MoJiekyi. Juddy3us B
rasax, XHIKOCTSX W TBEpIbIX Tenax. bpoyHoBckoe nBukeHue. BianmoneiicTBue (NMpUTSIKEHHE H
OTTaJKMBaHUE) MOJEKYJ. ArperatHble COCTOSIHHSI BellecTBa. Pasnuyue B CTPOCHMM TBEPABIX Ted,
KUJIKOCTEN U Ta30B.

Mexanuyeckue siBJeHHUS

Mexannueckoe nBukeHue. Ouznueckrue BEIMYUHBI, HEOOXOAUMBIE ISl ONMUCAHUS JBIKEHUS U
B3aMMOCBS3b MKy HUMH (ITyTh, CKOPOCTh, BPEMS IBUKCHHUS).

Macca tena. IlnotHocts BemectBa. Cuna. Enununel cunel. Cuna tspkectu. Cuna ynpyrocT.
3akon ['yka. Bec tena. Jlunamomerp.

PaBHopelicTBytomas cuina. Cuiia Tpenusi. Tpenue ckonbxkenus. Tpenue nokos. Tpenue B npuponae
U TEXHUKE.

JHaBnenue TtBepAblx Ted. EnuHunel uaMepenust AapieHus. CrocoObl HW3MEHEHMs JaBJICHUS.
JaBnenue xuakocrted u ra3oB 3akoH [lackans. JlaBiaeHue XUIKOCTM HAa JHO M CTEHKH COCyZa.
Coobmaromuecst cocyabl. Bec Boznyxa. ATMocdepHoe nasieHue. M3mepenue atMmocepHOro JaBiIcHHS.
Oneir  Toppuuermnu. bapomerp-anepoua. AtmochepHoe [aBieHHE Ha PA3IMYHBIX  BBICOTAaX.
I'unpaBnuueckue MexaHu3Msbl (IIpecc, Hacoc). JlaBineHue xKHUAKOCTU U ra3a Ha MOIPYKEHHOE B HUX TEJIO.
Apxumenosa cuia. [InaBanue ten u cyaos. BozayxoraBanue.

Mexannueckasi pabora. MomHocTs. [IpocTeie MexaHU3MBbL. Y CII0BUSI paBHOBECHS TBEPJIOTO TEna,
HMMEIOIIET0 3aKPEIIEHHYIO OCh JIBH>KeHHs. MoMeHT cuuibl. L{enTp Tskectu Tena. Peiuar. PaBHOoBecue cun
Ha pblyare.

Prruaru B Texnuke, ObITY U npupoze. [logBuxkHbIe U HEMOABIKHBIE O0J10KkH. PaBeHCTBO paboT mpu
WCTIOJB30BAHUHU TPOCTHIX MEXaHW3MOB («30JI0TOE€ MpaBHIO MeXaHUKW»). KoadduimeHt mnoiae3Horo
NENCTBUS MEXaHU3MA.

Oneprus. llorenuuanbHas u KuHeTH4ecKas sHeprus. IIpeBpaiienre o1HOro BUia MEXaHUYECKON
SHEPIHUH B IPYrou.

[Tosicuenue

JlaGoparopHble pabOThI (HE3aBUCUMO OT TEMATUYECKOM MIPUHAJIIEKHOCTH ) AEIISATCS CIAEAYIOIUE TUTIBL:
1. [IpoBeneHue NpsAMBIX H3MEPEHUN HU3UUECKUX BETUIHH
2. Pacuer no nonmydeHHbIM pe3ysbTaTaM NPsIMBIX U3MEPEHUH 3aBUCMMOIO OT HUX MapameTpa
(KOCBEHHBIE U3MEPEHUS).

3. Habmtonenue sSBIEHUI M MOCTAaHOBKA OMBITOB (HA KaYECTBEHHOM YpPOBHE) MO OOHApYXKEHHUIO
(hakTOpOB, BIUSIOMINUX

Ha MIPOTEKaHUE JAHHBIX SIBJICHUH.

4. HccnenoBanme 3aBUCUMOCTH OAHON (PU3UYECKON BEIMYUHBI OT JAPYTOM ¢ MpEACTaBICHUEM
pe3yJbTaTOB B BUJIE

rpaduKa UM TabIuLbl.

5. [TpoBepka 3a7aHHBIX MPEANONIOKEHUHN (MpSAMBbIe H3MepeHUs GU3UIECKUX BETMYUH M CPAaBHEHUE
3a/IaHHBIX

COOTHOIIEHUIN MEXIy HUMH).

6. 3HAKOMCTBO C TEXHUUYECKUMHU YCTPONUCTBAMU U UX KOHCTPYHPOBAHHUE.

JIroGass pabouass mporpamma J0JDKHA TIPEIycMaTpUBaTh BBHITIOJHEHHE JIA0OPATOPHBIX pabOT Bcex
yKa3aHHBIX TUTOB. BpIOOp TeMaTuku U uncia paboT KaxJA0ro THMA 3aBUCUT OT OCOOCHHOCTEH pabodeit
nporpammel 1 Y MK.

JlabGoparopHblie padoThbl
N3mepenne pa3MepoB MaJlbIX TeI
N3mepenue o6bema Tena
N3mepenune maccel Tena
N3mepenne mioTHOCTH BEIeCTBA TBEPAOTO Tea.

N3mepenue cusl

HccnepoBanue 3aBUCUMOCTH CUJTBI TPEHUS OT CUJIbI JaBICHUS U TUIOLIAAN TOBEPXHOCTH
HccnegoBanue 3aBUCHMOCTH CHJIBI TPEHUS OT XapakTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
TUIOLIA/IH.

8. OnpeneneHne BITAIKMBAIONIECH CUJIBI, ICHCTBYIONIEH HA TOTPYKEHHOE B KUJIKOCTH TEJIO.

9. BrisicHeHHe ycioBHii TUIaBaHUE TEJIA B AKUIKOCTH

10.  BolsicHeHUs yCIOBHS PaBHOBECHS phluara

NogahkowdE



11. KoncTpynpoBanme HakJIOHHOM MIIOCKOCTH C 3aaHHbIM 3HaueHuem KI1/]
3HAKOMCTBO C TEXHUYECKHUMH YCTPOHCTBAMU M UX KOHCTPYHUPOBaHUE

1. KonctpyrnpoBanue apeomeTpa U UCIIBITAHKUE €0 PadOTHI.
2. KoncTpynpoBanue Moaenu JIOJKH C 3aJaHHON IPY30M0IbEMHOCTBIO
8kuace

TenJioBbie ABJICHUA

TemnoBoe paBHOBecue. Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO XaOTHUYECKOIO
IOBUKEHMsI vacTull. BHyTpeHHsas osHeprus. Pabora u Temsonepenaya Kak CHOCOOBI H3MEHEHUS
BHYTpEeHHEHN 3Hepruu Tena. TemnonpoBoaHocTs. Konsekuus. M3nydenue. IIpumepsl temonepenadn B
npupoje u TexHuke. KoanuecTBO TEmnOTHl. YAelbHas TEIUIOEMKOCTb. YJIelbHas TEILIOTa CrOpaHUs
TOIUIMBA. 3aKOH COXPAHEHUS W IPEBpAIICHUS SHEPrUM B MEXaHMUYECKMX M TEIUIOBBIX Ipoleccax.
[InaBneHue m OTBepAECBaHUME KPHUCTAIMYECKUX TeN. YJelabHas TeloTa IulaBieHus. lcnapenue u
KoHJeHcauus. lloriomenue sHepruv npu UCHAPEHUM KUAKOCTH U BBIJICICHHME €€ IIPU KOHJEHCALUU
napa. Kunenuwe. 3aBUCMMOCTH TeMIEpaTypbl KWIIEHMS OT JaBJICHHMsS. YJelbHas  TeIUIoTa
napooOpazoBaHusi M KOHACHCAlMH. Bnaxnocte Bo3ayxa. Pabora r1asa mnpu  pacmmpeHUH.
[IpeoOpa3oBaHus IHEPTHH B TEIUIOBBIX MallMHaxX (IapoBas TypOWHA, IBUraTellb BHYTPEHHETO CropaHus,
peaktuBHbIM gBuratens). KIIJ| TtemioBod MammHbL. DKOJOTUYECKUE MPOOIEMBbI HUCIOJIB30BAHUS
TEIJIOBBIX MAalIUH.

JIeKTPOMATrHUTHBbIE SIBJICHHUS

DnexTpuzanus ¢uzndeckux Ten. B3aummojaeiicTBue 3apsuKeHHBIX Tell. J[Ba poja SJIeKTpHUUecKUX
3apsAa0B. [{enuMOCTh AJIEKTPUYECKOro 3apsiia. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3apsl. 3aKOH COXpaHEHUS
3IEKTPUUECKOro 3apsana. [IpoBoJHMKHM, MOIYIPOBOJHUKH M H30JATOPBI 3JIEKTPUUYECTBA. DIEKTPOCKOIL.
DNEeKTpUYECKOe TOoJIe KaK OcoObld BUA MaTepud. HampsokeHHOCTh 3JeKTpuyeckoro mods. JlectBue
JJIEKTPUYECKOTO TOJISI Ha 3JeKTpuueckue 3apsabl. KoHnaeHcarop. DHeprus 3JI€KTPUYECKOro IO
KOHJIEHCATOopA.

Onektpuyeckuil TOK. VICTOUHMKU 3JE€KTPUYECKOTO TOKA. DJIEKTPUYECKas LIeNb U €€ COCTaBHbIE
yacTu. HarpaBnenue u aeicTBus 3JIeKTpruYecKoro Toka. Hocurenu anexTpuyeckux 3apsaoB B METaJIaX.
Cuna Toka. DIEKTPUYECKOE HAIPSHKEHHE. OJIEKTPUYECKOE CONPOTUBIEHUE IPOBOAHMKOB. ENMHMIIBI
CONPOTHUBIICHHUS.

3aBUCUMOCTb CHJIBI TOKa OT HampspkeHus. 3akoH Owma g y4yacTKa LENu. Y JEeNbHOE
conpotusneHue. Peocratel. IlocienoBaTenbHoe coeMHEHNE MPOBOAHUKOB. [lapamiensHoe coequHeHne
IIPOBOJIHUKOB.

PabGora »snekTpuyeckoro Imosis MO TEPEMELIEHUI0 AJIEKTPUYECKUX 3apsAaoB. MoIIHOCTb
NEKTPUYECKOro ToKa. HarpeBaHue NpPOBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH JDxoyns - Jlenma.
DneKTpuuecKre HarpeBaTelIbHbIE U OCBETUTENbHbIE puOopsl. KopoTkoe 3aMbIkaHue.

MaruutHoe mnone. Muaykuusa MarHUTHOro nois. MarnutHoe mnose Toka. OnelTr Opcrena.
MarautHoe 1ojie MOCTOSHHBIX MarHUTOB. MarnutHoe mnosie 3emiid. DJIeKTpOMarHuT. MaruutHoe mose
KaTyLIKH ¢ TOKOM. [IpumMenenue 3ieKkTpoMarHuToB. [IeicTBHEe MarHUTHOTO IOJISI Ha IIPOBOAHUK C TOKOM
U ABWKYIIYIOCS 3apsKEHHYIO YaCTUILY. DJIEKTPOABUTATENb.

HcTounukn cBera. 3aKOH MPSMOJMHENHOIO paclpoCTPAaHEHUE CBETA. 3aKOH OTPa)KEHUs CBETA.
[Inockoe 3epkano. 3akoH mpesnomieHus cBera. JInH3pl. DOKYCHOE PACCTOSIHME W ONTHYECKas Cuia
nuH3bL. M300paxeHue mpeamera B 3epkaie M juH3e. OnTuueckue npuOopsl. ['na3 kak onrtudeckas
cucTema.

[Tosicnenue

JIaGopatopHble pabOThI (HE3aBUCUMO OT TEMaTHYECKON MPUHAIEKHOCTH) AEISATCS CIEAYIOIINE THUIIBL:
7. [TpoBenenue MpsIMBIX U3MEpPEHHH (PU3NIECKUX BETHUNH
8. Pacyer no nojy4eHHBIM pe3ysbTaTaM MPSIMBIX U3MEPEHHUH 3aBUCHMOI0 OT HUX MapameTpa
(KOCBEHHbIE U3MEPEHNUS).
9. Habntonienne sBIEHUI M MOCTAaHOBKA OMBITOB (HA KAYECTBEHHOM YpPOBHE) MO OOHapYyXEHHIO
(bakTOpOB, BIUAIONIINX

Ha MPOTEKaHUE TAHHBIX SIBIICHUH.

10. HccnenoBanue 3aBUCUMOCTH OJHOW (PU3MYECKOM BEIMYUHBI OT IPYTOMl C MPEACTABICHUEM

pE3yNbTaTOB B BHJIE

rpaduka uiau TaOJIUIIBL.



11. [TpoBepka 3a7aHHBIX MPEATIONOKEHUH (MPsAMbIe U3MEPEHUs (PU3NUECKUX BEJIUYHH U CPaBHEHHUE
3aJJaHHBIX

COOTHOIIEHUI MEXIY HUMH).

12. 3HAKOMCTBO C TEXHUYECKUMHU YCTPOMCTBAMHU U MX KOHCTPYUPOBAHUE.

JIrobast pabouasi mporpamMma JOJDKHA IpPEAycMaTpUBaTh BBINOJHEHHE JAOOPaTOpHBIX pPabOT Bcex
yKa3aHHBIX TUNOB. BpIOOp TemMaTuku M ymcia paboT KaKIOro THIIA 3aBUCUT OT OCOOCHHOCTEH paboueit
nporpammel 1 Y MK.

JlaGopaTopHble padoThbI:

Omnpenenenre KOIMYECTBA TEIIOTHI

Omnpenenenue yaenbHON TEMII0EMKOCTH

W3mepenune BIaXXHOCTH BO3IyXa

COopKa 37eKTPUUECKOM e U U3MEPEHHUE CHJIBI TOKA B €€ Pa3IMYHBIX yJacTKax.
N3mepenue HanpsiKeHUs

N3mepenue conpoTuBieHUs

PerynupoBanue cuiibl TOKa peocTaToM

W3mepenune paboThl U MOITHOCTH AJIEKTPUYECKOTO TOKA

COopka »JIeKTpOMarHuTa 1 UCIbITAHUE €ro IeHCTBUS

10. M3yueHwue 3IIeKTpUYECKOTo JBUTATENS IIOCTOSTHHOTO TOKa (Ha MOJIEIH)

11. Usmepenue GoKyCcHOTO pacCTOSHUS JTUH3BL. OnpeesieHne ONTUYECKONM CHITbI TUH3BI.

oSN~ N E

3HAaKOMCTBO C TEXHUYECKMMHU YCTPOMCTBAMHU U UX KOHCTPYHUPOBAaHUE (KaK IPOCKTHI)
1.KoHCTpynpOBaHu€e 3JE€KTPOABUTATEIIS.

2.KoHCcTpynpOoBaHHe MOJIEIH TEIECKOIIA.

3.01eHKa cBOEro 3peHus U HoJ00p OUKOB.

4.KoHcTpyupOoBaHUE MPOCTENUILIET0 F€HEPATOPA.

9 kiaace

MexaHnuyeckue siBJeHHUS

MarepuanbHasi TOYKa Kak Mojenb (¢u3ndyeckoro Ttena. OTHOCUTENBHOCTh MEXaHUYEeCKOIro
neukenus. Cucrema otcueta. PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJMHENHHOE JIBUJKEHUE.
PaBHOMEpHOE nBUKEHUE 110 OKPYKHOCTH. 11epBriii 3akoH HbroToHa u nnepuusa. Bropoii 3akon HeroToHa.
Tperuii 3akoH HetoTona. CBo60jHOE NaieHNe Tell. 3aKOH BCEMUPHOI'O TATOTEHUS.

HesecomocTs. CBA3b MEXKIY CHUIION TSHKECTU UM MAaccoy Tea.

Nmnynbe. 3akoH coxpaHeHUsl UMITYlbca. PeakTHBHOE IBUKEHHE.

3aKOH COXpaHEHUS MOJHON MEXAHUYECKOW dHEPTUN.

Mexannueckue konebanus. [lepuon, yacrora, ammuinryna konedanuil. Pesonanc. Mexannueckue
BOJIHBI B OTHOPOAHBIX cpeaax. JlimHa BOJIHBL. 3ByK KaK MEXaHWYECKas BOJIHA. [ pOMKOCTH U BBICOTA TOHA
3ByKa.

JIEKTPOMAarHUTHBIE SIBJICHUSI

Cuna Amnepa u cwia Jlopenna. SIBnenue snexrpoMarHUTHOM MHAYKnMs. OmnbsiTel Dapanes.
MarHuTHBIN MOTOK.

OnexTpoMarHuTHble KoneOaHus. KoneOaTenbHblit KOHTYp. DnekTporeHepatop. [lepeMeHHbIN TOK.
Tpancdopmarop. Ilepenaya snexkTpuyeckoi SHEPrHUM Ha PACCTOSHUE. DJIEKTPOMArHUTHBIE BOJHBI U UX
cBoiicTBa. [IpuHIMIBI paguOCBA3U U TEJNEBUIEHUS. BnusHMe 371€KTpOMarHUTHBIX M3Ty4eHUI Ha >KUBbIE
OpPTraHU3MBI.

CBet — anexkTpoMarHuTHas BojaHa. CKOPOCTh CBETA. 3aKOH IPETOMIIEHHS CBETA.

Hucnepcus cseta. Untepdepenius u nudpakiuus cBerTa.

KBaHnTOBBIC sIBJICHUSI

Crpoenne aromoB. IlnanerapHas Moxenb aroma. KBaHTOBBI XapakTep MOIVIOIIEHUS U
UCIyCKaHMsI cBeTa aToMaMHu. JIMHeluaTble CIEKTPBHI.

OmnbiThl Pesepdopra.

CocraB aromHoro szapa. IIpoToH, HEHUTpOH U DSJIEKTPOH. 3aKOH OWHINTEHHA O
NPONOPIMOHAIBHOCTH Macchl W 3Hepruu. Jledhekr wmacc M SHEprusi CBSA3M ATOMHBIX  sifep.
PannoaktuBHOCTh. [lepmon momypacmanma. Anbda-uznydenue. bera-mznmydenume. ['amma- m3mydeHwe.
Anepuble peakuuu. Mcrounukn sHeprun ConHIa U 3Be3A. SnepHas 3HepreTuka. JKOJIOTMUECKHe



mpo0OJe
KHUBBIC

MBI pa0OTBl aTOMHBIX 3JIEKTpOoCcTaHIMU. Jlo3umeTpus. BnusHue pagnoakTUBHBIX W3JTy4eHUH Ha
OpraHHU3MBI.

Ctpoenue u 3Bo0IUA BeesieHHoi

['eonenTpryeckass U requoleHTpUYEcKasl cucteMbl mMupa. dusndeckas Npupoja HEOECHBIX Tell

Conneunoii cucremsl. [Ipoucxoxnaenue ConHeunot cuctembl. @usmnueckas npupona CoyHIIAa U 3BE3.
Crpoenune Beenennoil. OBononust Beenennoit. ['unore3a bosnbioro B3pbisa.

1.

wmn

©ooN O

dpoHTaIbHAsN JJaGopaTopHas padoTa

HccnenoBanre paBHOYCKOPEHHOTO ABHKECHUS Tella 03 HadyallbHON CKOPOCTH.
W3mepenne ycKOpeHusi CBOOOHOTO MaICHHS.

HccnenoBanre 3aBUCMMOCTH TIEPHO/Ia U YACTOThI KOJICOAHUH MaTeMaTHUECKOrO MasiTHUKA OT €ro
JUTUHBI.

W3mepenue yckopeHust CBOOOIHOTO MaJICHUS ¢ TIOMOIIBI0 MATEMATHYECKOTO MasTHUKA
W3yueHue sBICHUS JICKTPOMATHUTHON MHIYKIIUH

HabmnroieHne CIUIONIHOTO U IMHEHYAThIX CIIEKTPOB UCITYCKAHHUSI

W3mepeHune eCTeCTBEHHOIO paJHaliiOHHOT0 POHA T03UMETPOM

N3ydenue nenenus sapa aroma ypana mo pororpaduu TpeKos.

W3yuenne TpeKkoB 3apsHKEHHBIX YAaCTHIL TI0 TOTOBBIM (oTOrpadusim.

HaGnroneHue siBieHUI 1 MOCTaHOBKA ONBITOB (Ha KAYECTBEHHOM YPOBHE) IO OOHapYXKEHUIO (haKTOpOB,
BIIMSAIOIIUX HA IIPOTEKAHUE JaHHBIX SBJICHUN
HaOGnronenue 3aBUCUMOCTH Iiepuo/ia KojaeOaHHii rpy3a Ha MPYKUHE OT MacChl M AKECTKOCTH.
HccnenoBanne  3aBUCUMOCTH OJHOM (pU3MUECKOW BEIMUMHBEI oT Opyrou c

npe

JACTABJICHUEM PE3YJIbTATOB B BUJIC rpa(bmca nin Ta6J'II/II_IBI.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U ITYTH IIPU PaBHOYCKOPEHHOM JBH)KEHUU.

TemaTu4eckoe IJIAHUPOBAHUE

Pazgen, Tema Bcero uacosn
/1
7 Kaacc
1 ®dusnka U GU3NIECKUE METOIBI 4
W3YYCHHUS IPUPOIBI
2 TermnoBble ABIECHAS 6
3 MexaHu4eCKHEe SIBJICHHS 60
Hroro 70
8 ki1ace
1 TennoBbie IBACHUS 23
2 DNEeKTPOMArHUTHBIC SIBJIICHUS 47
Hroro 70
9 kJace
1 MexaHn4decKue sIBICHUS 53
2 ONEKTPOMAarHUTHBIE SIBICHUS 23
3 KBaHTOBEIE SIBIICHUSA 16
4 CrtpoeHnue u 3BOJOLHS 5
[ToBTOpEHHE 5
Hroro 102




