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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS OBSI3ATEJIBHON YACTU OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI
11O YYHEBHOMY INIPEJIMETY «®U3UKA»

B nponecce usyyenus kypca puznku B 7 Kjacce y4eHMK HAYYUTCH:

1.

no

10.

11.

12.
13.
14.
15.

16.

PaznuuaTth m3yueHHble (u3nyeckue sBieHHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE ABMIKEHHE, MHEPILMs, B3aUMOACHCTBUE Tell, PABHOBECHE TBEPHBIX Tell,
MMEIOIINX 3aKPEIUICHHYI0 OCh BpAIlCHUs, Iepeadya AaBlIeHHUs] TBEPAbIMH TEJIaMH, KUAKOCTIMH M ra3amMi, aTMOC(EpHOE JaBlieHUE, IUIaBaHUE TEJ) IO
OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JAHHOE (PU3MUECKOE SIBJICHUE.

Pacrnio3HaBaTh nposiBIieHHE U3YYEHHBIX (DU3NYECKUX SIBICHUH (CM. 11.1) B OKpY’KaroleM MUpE, BBIJEISASA UX CYIIECTBEHHBIE CBOMCTBA/IPHU3HAKH.
OnuceIBaTh U3y4eHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBIICHUS, UCIIOJIb3Ys (U3NYECKHUE BEJIMUUHBL: ITyTh, CKOPOCTh, Macca Tesa, 00beM Tejla, INIOTHOCTh
BELIECTBA, CHUJIA, JaBJICHHME, KUHETHYECKas 3HEPIus, MOTEHIMallbHAs SHEprus, MexaHuueckas pabora, MexaHuudeckas MmouHocTh, KIIJ[ mpoctoro
MEXaHU3Ma, JIaBJICHUE; IPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €IMHUIIBI U3MEpPEHMUs,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE NAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMH BETHIYUHAMH.

XapakTepHu30BaTh CBOMCTBA Tell, (PU3NYECKHE SBJICHHS M MPOLIECCHI, UCIONIb3Ys (PM3NYECKHE 3aKOHBL: 3aKOH I'yKa, 3aKOH ApXHMe/a, 3aKOH COXPaHEHMS
MEXaHUYECKOH SHEPTHH; IPU ATOM JIaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aMTUCHIBATh €0 MAaTeMaTHUECKOE BhIPAKEHUE.

OOBsACHATH (hu3HYECKHE IPOLIECCHl M CBOMCTBA TEJI: BBISBIATH IPUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1-2 TOTMUECKUX LI1aroB ¢ ONOpon
Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3UYECKUX SBICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH.

Pemate pacuetHble 3a1auu B 1-2 gelicTBUS O OAHOM U3 TeM Kypca (GU3UKHU, UCIOIb3Ys 3aKOHBI U (JOPMYIIbI, CBSI3bIBaOLINE (PU3NUECKHE BEIMUUHBI: Ha
OCHOBE aHAJIM3a YCIIOBUS 33/1a4H 3alMChIBATh KPATKOE YCIOBHE, TIOJCTABIATH (PU3MUECKUE BETHUMHBI B (JOPMYIIBI X IPOBOJUTH PACUETHI.

Pacnio3HaBaTh npoOjeMbl, KOTOpPbIE MOYKHO pPEIINTh HpU MOMOIIM (PU3MYECKHMX METOIOB; B ONMCAHWU HCCIENIOBaHMS BBLACIATH IPOBEPSEMOE
MIPEI0JIOKEHNE, HAXOAUTh OIIMOKHU B XOJ€ OIBITA, JIEIaTh BHIBOJIBI 110 €70 PE3yIbTaTaM.

ITpoBOIUTH ONBITHI 11O HAOIIOACHUIO (PU3MUECKUX SBICHUHM WM (PU3MUYECKHX CBOMCTB Tel: (hOpMYIMpPOBATh MPOBEPSEMBIE MPENNOI0KEHNS, COOMpPaATh

YCTaHOBKY U3 MPENJIOKEHHOT0 000pyA0BaHUs U (POPMYIINPOBATH BHIBOJIBI.
[pumeyanue. [Ipu npoBeieHUN ONBITOB 110 HAOMIOJCHUIO (U3MYECKUX SIBICHUI U3MEPHUTENIbHBIE TIPHOOPBI UCTIONB3YIOTCS JIUIIb KaK TATYMKH U3MEPEHHs (PU3MYEeCKUX BEJIUYHH. 3aicH
MOKa3aHU{ MPSIMBIX U3MEPEHUN B 3TOM cllydae He TpeOyeTcsl.

[TpoBoUTH MpsiMble U3MEpEHUs HU3NUECKUX BEIMUMH (paccTosiHUE, BpeMsl, Macca Tena, 00bEM, CHIla, TeMIIepaTypa): 3aluchiBaTh MOKa3aHUs IpUOOPOB
C YUETOM 3aJ]aHHON aOCOIIOTHON MOTPEIHOCTH U3MEPEHUH.

[TpoBouTh HCCIeOBaHME 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH C MCIIOJb30BAaHMEM IMPSMBIX HM3MEPEHM: IJIaHWPOBaTh HCCIElI0BaHHE, COOUpATh
YCTaHOBKY, clleAys IPeJI0KEHHOMY IIJIaHy, (PUKCUPOBATH PE3YyJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3HUECKUX BEIMYUH B BUJIE MTPEITI0KEHHBIX Ta0IHIL U
rpaduKoB, JeNaTh BHIBOBI IO PE3YJIbTaTaM HUCCIEIOBAHMS.

[IpoBoaNTh KOCBEHHbIE H3MEPEHUS (U3MUECKUX BEIMYMH, CIEAysd MPeIJIOKEHHOW WHCTPYKUUHU: TPHU BBINOJHEHUH W3MEpeHUuN cobupaTh
SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE BEINYNHBI.

CobmronaTh paBmiIa 0€30MacHOT0 TPy/ia IPH padoTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYAOBAaHUEM.

VYKka3pIBaTh NPUHIUIBI I€HCTBUSA TPUOOPOB U TEXHUUYECKUX YCTPOMCTB.

Pacnio3znaBaTh IpoCThie TEXHUYECKHE YCTPONUCTB U U3MEPUTEIbHBIE IPUOOPHI [0 CXEMaM U CXEeMAaTUYHBIM PUCYHKAM.

[TpuBOANUTE IPUMEPHI MPAKTHUECKOTO UCIOIb30BaHUS (PU3UYECKUX 3HAHHUH B MMOBCETHEBHOM XKU3HU [l  oOecrieyeHHs 0€301MacHOCTH MpU 00paIeHIH ¢
pruOOpaMy U TEXHUYECKUMH YCTPOICTBaAMH, COXPaHEHHS 3J0POBbs U COOIIOIEHUSI HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKpYXKaloIlel cpere.
[TpuBoauTs mpuMepsl BKiIaga poccuiickux (.M. Mennenees, M.B. JlomonocoB u ap.) u 3apyoexsbix (I'. I'anuneit, P. I'yk, E. Toppuuemu, b. ITackas,
Apxumen u Ip.) y4eHbIX-(PU3UKOB B pa3BUTHE HAyKH, O0BSICHEHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTH.



17.

18.

19.

20.

21.

OcymecTBiATh 0TOOP UCTOYHUKOB HMH(OpPMAIMK B ceTH MIHTEpHET B COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIUXCS 3HAHUH U
IIyTE€M CPaBHEHHUS PA3JIMYHBIX HICTOUHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPas ABJISETCS IPOTUBOPEUMBOM MM MOXKET ObITh HEIOCTOBEPHOM.
Vcnonp30BaTh MpH BHIMOJTHEHUN YY€OHBIX 33aHUH HAYYHO-TIONMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO COACPKAHMUS, CIIPABOUYHBIE MATEPUAIIBI, PECYPCHI CETH
WHTepHeT: BIaieTh NpueMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOdpa3oBaHus MH(GOpMALMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO.

Co3naBarh cOOCTBEHHBIE MMCbMEHHBIE U YCTHBIE KpaTKHE COOOIICHUsI HA OCHOBE 2-3 HMCTOYHUKOB MH(OpMAIMH, TPAMOTHO HMCIIOJIB30BaTh M3YUCHHBIN
MOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIUICHNE MPE3eHTALUEH.

[Tpu paboTe B rpynie CBEpCTHUKOB pacIpeAesiTh 0053aHHOCTH B COOTBETCTBHUH C ITOCTABICHHBIMU 33/1a4aMH, CIICTUTH 32 BHIIOJHEHUEM IIaHA ACUCTBU,
aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ] B ESITEIbHOCTb IPYIIIBI.

[Tpu pabote B rpymnie CBEpCTHUKOB BHICTPABAaTh KOMMYHHKAaTHBHOE B3aUMOCHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.



B npouecce nzyyenus kypca Gusnku B 8 Kiacce y4ueHUK HAYyYUTCH:

1.

no

10.

11.

12.
13.
14.
15.

PaznuuaTh u3ydyeHnsle Gusnueckue sBiaeHus (qudQy3us, n3MeHeHre o0beMa TeJ IpU HarpeBaHUU (OXJIaXIEHUH), OOJbIIas CKUMAeMOCTh Ta30B, MaJlas
C)KUMAEMOCTb KHUJIKOCTEH U TBEPJBIX TEJ; TEIUIOBOE paBHOBECHE, HCIIApEHUE, KOHIEH CallMs, IUIaBIeHUE, KpUCTAUIN3aUs, KUIIEHHE, BIaXXHOCTh BO3/1yXa,
pa3NIUYHBIE CIIOCOOBI TEIIoNepeaayy, JACKTPU3aus Tej, B3aMMOJICHCTBHE 3apsA0B, HarpeBaHUE NPOBOJHUKA C TOKOM, B3aMMOJCHCTBHE MAarHWTOB,
3JIEKTPOMAarHuTHAs MHAYKLMS, ASHCTBUE MarHUTHOIO IOJIS Ha MPOBOJHUK C TOKOM) IO ONMCAHHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3UUYECKOE SIBIICHUE.

Pacrnio3HaBaTh nposiBieHHE N3Y4EHHbIX (PU3NYECKUX SIBIECHUH (CM. I1.1) B OKpPYKAIOLEM MUPE, BBIIEISIS UX CYLLIECTBEHHbIE CBOMCTBA/IIPU3HAKH.
OnwuceiBaTh M3y4YCHHBIE CBOMCTBAa Tel M (U3NYECKUE SIBICHHSA, WCHOIB3ysd (HU3UUYECKHE BEIMYUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrusd,
TeMIepaTypa, yAeldbHas TEIJIOEMKOCTh BELIECTBA, YAEIbHAs TEMJOTa IUIaBICHHMS M NapooOpa3oBaHUs, YJAeNbHas TEIJIOTa CrOpaHus TOIUIUBA,
KOA(Q(QHUIHUEHT MOJE3HOTO JEHCTBHS TEIUIOBOIO JBUTATEINSA; ODICKTPUYECKUNA 3apsAl, CHJIA TOKa, JJIEKTPHUECKOE HAIPsDKEHUE, DIEKTPUYECKOe
COIIPOTHBIIEHUE (IIPU MOCJIEIOBATEIBHOM U MapauIeIbHOM COCIMHEHHH IPOBOJHUKOB), YJEIBbHOE CONPOTUBICHHUE BEIIECTBA, pab0oTa TOKAa, MOIIHOCTh
TOKa; TP OIIMCAHUH MTPABHIBLHO TPAKTOBATH (PU3NYECKUN CMBICI HCIIOJIb3YEMBIX BETMUMH, UX 0003HAYCHHS U €IMHUIIBI H3MEPEHUS, HAXOIUTh (DOPMYJIBI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEJIMUHUHY C APYTMMHU BEIUYMHAMU.

XapakTepu30BaTh CBOWCTBA TeJ, (GU3MUECKHUE SIBICHHS U MPOIECCHI, UCTIONB3Ys (PU3NYECKHE 3aKOHBI: 3aKOH COXpaHEHHUs 3apsia, 3akoH OMa aiisi yyacTka
uenw, 3akoH J[xoynst — JIeHna, 3akoH COXpaHEHUs SHEPTHH; IIPU 3TOM pa3nyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHHUE.
OOBsCHATH (hU3UYECKHE POIIECCHI M CBOMCTBA TEJI: BBISIBIISATH IPUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 TOTHYECKUX IIaroB ¢ OMOPOH
Ha 1-2 U3yyeHHbIX CBOWCTBA (PU3NUECKUX SBICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH.

Pemrate pacderHsie 3agaun B 2-3 ACWCTBUS, HCIIONB3YS 3aKOHBI U ()OPMYITBI, CBSI3BIBAOIINE (PH3UUECKUE BEIMYMHBI: HA OCHOBE aHAJN3a yCIOBUS 33aaun
3aIlMCBIBAaTh KPATKOE YCIOBHE, BEIOUPATh 3aKOHBI M (POPMYJIbl, HEOOXOIUMBIE [Tl €€ PELIeHHUs, IPOBOJUTH PacyeThl U CPABHUBATH MOIYYEHHOE 3HAYCHHE
(bU3NIECKOil BETMYNHBI C U3BECTHBIMU JIaHHBIMHU.

Pacrnio3HaBath npo0s1eMbl, KOTOPbIE MOXKHO PEMIMTh MPU MOMOIIN (PU3NYECKUX METOJ/IOB; MCIIOJIb3Ys ONMCAHUE MCCIIE0BaHMs BBLACIATH NPOBEPSIEMOE
MIPEII0JIOKEHNE, OLIEHNBATh IPABUIILHOCTD MOPSIJIKA IPOBEIECHUS UCCIEA0BAHNUS, AEaTh BHIBOJIBI.

ITpoBOIUTH ONBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBJICHUH WM (PU3MUYECKHX CBOMCTB Tel: (hOpMYIMpOBATH MPOBEPSEMBIE MPENNOI0KEHNS, COOMpPaATh
YCTaHOBKY U3 MPEIJI0KEHHOTO0 000PYAOBAHUS; ONTUCHIBATH X0/ OIbITa U (POPMYJINPOBATH BHIBOJIBI.

M. HpI/I IMPOBEACHUU OIIBITOB IO Ha6H}OZ[eHI/IIO (l)I/ISI/I‘IeCKI/IX SIBIICHUI N3MEPUTCIILHBIC HpI/I60pI)I HCIOJIB3YIOTCHA JIMIIb KaK JaTYUKN U3MECPECHUA (1)I/I3I/I‘-ICCKI/IX BEJIMYHUH. 3aIIUCH
MOKa3aHU| MPSIMBIX U3MEPEHUN B 3TOM cllydae He TpebyeTcsl.

[TpoBomuTh mIpsiMble M3MepeHHUs (PU3NYECKHX BEIMUYMH (aTMOC(epHOe JaBilEeHUE, TeMIlepaTypa, BIAKHOCTb BO3/yXa, CHJIa TOKA, HaNpspKEHUE C
HCIIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB U JTaTYUKOB (PM3MUECKUX BEJIMYMH): CPaBHHUBATH PE3YyJIbTaThl U3MEPEHUN C y4eTOM 3aJaHHON aOCOIIOTHOMN
MOTPEIIHOCTH.

[IpoBoauTh uCClieJOBaHME 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHM: IUIaHMPOBATh HCCIEAOBaHUE, COOUpaTh
YCTaHOBKY, CIEAys MpeIIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3UUECKUX BETUYMH B BHJE TaOIMIl U rpaduKoB,
JIeNIaTh BBIBOJIBI [0 PE3yJIbTaTaM UCCIIEJOBAHMUS.

ITpoBOIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMYUH: TUIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEAI0KEHHON
WHCTPYKIIUU ¥ BBIYHCIISATH 3HAYCHUE BETNYNHBIL.

Co0:ronath npaBuiia 6€30MacHOTO TPyAa IpU padoTe ¢ yueOHBIM U JIAOOPaTOPHBIM 00OPYAOBaHUEM.

Pa3znnyath OCHOBHbBIE MPU3HAKU U3YYEHHBIX PU3NUECKUX MOJIENIEeH (MOAETU CTPOSHHSI ra30B, )KUKOCTEH U TBEPJIBIX TeJl, ITUIaHEeTapHas MOJIEb aTOMa).
XapakTepu30BaTh MPUHIMIIBI JHCTBUS N3yYSHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB, OMHUPASICh HAa 3HAHHS O CBOMCTBAX (PU3MUECKUX SBICHUI.
Pacrnio3HaBaTh NpoCThle TEXHUYECKUE YCTPOUCTB U U3MEPUTEIbHBIE IIPUOOPHI 10 CXEMaM M CXEMATUYHBIM PHUCYHKaM; COCTAaBIIATh CXEMBbI AIEKTPHUUECKUX



16.

17.

18.

19.

20.

21.

22,

Lene ¢ Mociie0BaTebHBIM U NapaJuIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, Pa3jinyas yCJIOBHbIE 0003HAUCHUS 3JIEMEHTOB AJIEKTPHUECKUX enel (MCTOUHUK
TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIEPMETP, BOJIBTMETD).

[TpuBOAUTE IPUMEPHI MPAKTHYECKOTO UCIOIB30BaHUS (PU3NYECKUX 3HAHHUH B MMOBCETHEBHOM )XKU3HU U1  o0OecrieyeHHs 0€301MacHOCTH MPU 00paIeHIH C
npubopaMy U TEXHUYECKMMHU YCTPOICTBaMHU, COXPaHEHUS 310POBbsl M COOIIOACHUS HOPM SKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIoLIeH cpene.
[TpuBoauTs npumMeps BKiIaga poccuiickux (M.B. Jlomonocos, U.W. ITon3ynos, B.B. Ilerpos, 2.X. Jlenm, I'.B. Puxwman, I1JI. lummmnr, b.C. SIxkobu u ap.)
u 3apyoexHsix (P. bpoyn, JIx. Ixxoyns, [k, Yarr, B. I'un6epr, I'. Om, X.-K. Opcren, A.-M. Amnep, M. ®apaneit, u 1p.) ydeHbIX-(OU3UKOB B Pa3BUTHE
HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH.

OcymecTBiATh MOMCK MHPOpPMALUU (PU3NYECKOTO COJepXaHUd B ceTH VIHTepHeT, Ha OCHOBE MMEIOLIMXCS 3HAHUM M CPAaBHEHUS JOINOJHHUTEIbHBIX
MCTOYHUKOB BBIJCIISATH HH()OPMAIIHIO, KOTOPAs SBISETCS IPOTUBOPEYMBON HITH MOXKET OBITh HETOCTOBEPHOM.

Vcrnonb30BaTh U BEITOJHEHUN YU€OHBIX 3aaHUI HAyYHO-TIONMYJISIPHYIO JIUTEPATYPY PU3UUECKOT0 COACPKAHUS, CIIPABOYHBIE MaTEPUaIIbl, PECYPChI CETH
WuTepHeT: BIaneTh NprueMaMy KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHust WHPOPMALIUU M3 OAHON 3HAKOBOH CUCTEMBI B JIPYTYIO.

Co3naBarh COOCTBEHHBIE KpaTKHE NMMChbMEHHbIE U YCTHBIE COOOIIEHUs, 00001mas NHPOPMALIMIO U3 HECKOJIBKUX HCTOYHHUKOB, IPAMOTHO MCIIOJIb30BATh
M3yYEHHBIN MOHATHIHBIN anmapar Kypca (pU3UKH, COIPOBOXIATh BHICTYIUICHHE MTPE3CHTAIHEH.

ITpu paboTte B rpyIie CBEpCTHUKOB pacipeAessTh 003aHHOCTH B COOTBETCTBUU C IIOCTaBJIEHHBIMU 3a/lauaMy, CIIEUTh 32 BBIIIOJHEHUEM IIaHa IeHCTBUIA
Y KOPPEKTUPOBATH €0, aJIEKBaTHO OLIEHUBATh COOCTBEHHBII BKIIAJ] B ESITEILHOCTD TPYIIIIHI.

ITpu pabore B rpymime CBEpCTHUKOB BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsi MHEHUE OKPY>KAOLHX.



B npouecce nzyyenus kypca Gusnku B 9 Kiacce yueHUK HAyYUTCH:

1.

no

10.
11.
12.
13.
14.

15.

Paznuuate m3y4yeHHble (U3UUECKUE SIBJICHHUA (PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE ABIKEHHE, OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBMDKEHUS, CBOOOJHOE MaJIeHUuE TeJl, PABHOMEPHOE ABMIKEHHE IO OKPY)KHOCTH, PEaKTUBHOE JABHM)KEHHE, HEBECOMOCTb, KOJIEOATEIbHOE IBU)KEHUE,
pE30HaHC, BOJHOBOE JBUKEHHUE (3BYK), IUCIEPCHs CBETa, NPSAMOJIMHENHOE paclpoCTpaHEHUE CBETAa, OTPAKEHUE U NPEIOMIIEHUE CBETA, €CTECTBEHHAs
palliOaKTUBHOCTb, BOSHUKHOBEHHE JTMHEHYATOr0 CIEKTPa U3Iy4eHHs ) 110 OMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBIICHUE.

Pacrnio3HaBaTh nposiBiieHHE N3YUEHHBIX (PU3NYECKUX SBIEHUH (CM. I1.1) B OKpYXKaOLIEM MUPE, BBIJEIISAA UX CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKHY.
OnuceiBaTh M3y4CHHBIC CBOMCTBA TN W (PU3MUYECKUE SIBJICHUS, UCHONb3ysd (PU3MUECKHUE BEIMYMHBI: YCKOPEHHE, MMITYJIbC Telld, UMITYJIbC CHIIBI,
KUHETHYECKasl SHEprysl, NOTEHIMAIbHAasl SHEPIrUs, MeXaHuuyeckas paboTa, MEXaHU4YeCcKasi MOIHOCTh, aMIUIMTY/1a, IEPUOJl U YacTOTa KoJIeOaHuH, JUIMHA
BOJIHBI U CKOPOCTH €€ paclpoCTpaHEHHs, CKOPOCTb CBETA; MPU ONUCAHWM MPABUIBHO TPAKTOBATH (PU3UYECKHN CMBICI HCHOJIB3YEMBIX BEIMYHMH, MX
0003HAYECHMS U eIMHUIIBI U3MEPEHUS, HAXOIUTh (DOPMYJIbI, CBS3bIBAOLINE JAaHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMHU BEIMYUHAMM.

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3NYECKUE SBICHUS U MPOLECCHI, UCTIONb3Ys (U3NYECKHE 3aKOHBI: 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMHUPHOTO
TATOTEHMS, IPUHLUI CYNEPIIO3ULIMH CUJI, 3aKOHBI HBIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAYKEHUSI M IIPEIOMIICHUS CBETA, 3aKOHBI COXPaHEHUs
3apsIOBOTO M MaCCOBOTO YMCEIl TIPH SIICPHBIX PEAKLHUAX; IPH ATOM Pas3iNyuaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEMATUIECKOE BHIPAKEHHE.
OOBsCHATH (hru3HYECKHE IPOLIECCHl U CBOMCTBA TEJI: BBISIBIIATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2-3 JIOTMYECKUX LI1aroB ¢ ONOpOon
Ha 2-3 U3y4eHHbIX CBOMCTBA (PU3UUYECKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH.

Pemate pacuerHble 3a1a4M (ONMpPAIOIIMECS HA CUCTEMY U3 2-3 ypaBHEHMI), HCIOJb3YS 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE BEIUYUHBL: Ha
OCHOBE aHaJIM3a YCJIOBHSA 33Ja4M 3allUCHIBATh KPATKOE YCIIOBHE, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs, TPOBOIUTH PACUETHl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHUsI (PU3MUECKON BEITUYHMHBI.

PacnioznaBate mpo0sieMbl, KOTOPbIE MOYKHO PEIIMTh MPU MOMOIIM (PU3NYECKUX METO/0B; UCIIOJIb3Yys ONMMCAHHE MCCIIEI0BaHUS BBLICIATH MIPOBEPSEMOe
NPENoI0KEeHNe, OLICHUBATh MPABUIBHOCTh MOpPs/AKA MPOBEAECHUS MCCIEOBAaHUS, JeNaTh BBIBOJbI, MHTEPIPETUPOBATh PE3YNIbTaThl HAOIIOACHUN U
OTIBITOB.

ITpoBOIUTH OMBITHI 110 HAOIIOJCHNUIO (PU3NUECKUX SABJICHUN MM (PU3MUECKUX CBOMCTB TEJI: CAMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOUHOT0 Habopa
000py10BaHUs; OMKMCHIBATh X0 ONBITa U (POPMYIUPOBATH BHIBOJIBI.

[pumeyanue. [Ipu npoBeieHUN ONBITOB 110 HAOIIOJCHUIO (HU3MYECKUX SBJICHUI NU3MEPHUTENbHBIC IIPHUOOPHI UCIIOB3YIOTCS JIMIIb KaK JATYMKHA M3MEpeHHs PU3NYECKUX BEJIUYHH. 3alIHCH
MOKa3aHU| MPSIMBIX U3MEPEHUN B 3TOM cllydae He TpebyeTcsl.

ITpoBOIUTH MPU HEOOXOTUMOCTH CEPHIO MPSAMBIX U3MEPEHHH, Ompeaessis cpeiHee 3HaueHUue M3MepseMoil BeTUYMHBI; OOOCHOBBIBATh BHIOOp cllocoba
M3MEPEHUS/U3MEPUTENBHOTO TTpHOopa.

[TpoBouTH HCCNEOBaHHE 3aBUCUMOCTEH (PU3MUYECKMX BEIUMYMH C HCHOJIB30BAHHMEM MPSIMBIX HM3MEPEHHUH: CaMOCTOATEIbHO COOMpPATh YCTAHOBKY,
(bUKCUPOBATh PE3yTHTATHI OTYYCHHOW 3aBUCUMOCTH (PM3MYECKUX BEJTMYUH B BHJIE TAOJIUI] U TPAPHKOB, AETATh BEIBOBI 10 PE3yJIbTaTaM UCCIIETOBAHMS.

[TpoBOIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIWYHMH: MNIAHUPOBATh U3MEPEHUS; COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEysl MPEAIokK eHHOM
WHCTPYKIINHW; BEIYUCIISTH 3HAYCHUE BEIMYMHBI H aHAIIM3UPOBATH IMOJIYYEHHBIE PE3YIbTAThI C YIETOM 33IaHHON TOTPEITHOCTH H3MEPEHHIA.

Co0:roate npaBuiia 6€30MacHOrO TpyAa IpU padoTe ¢ yueOHBIM U JIAOOPaTOPHBIM 00OPYAOBAHUEM.

Paznuyars OCHOBHBIC MPU3HAKHM U3YYCHHBIX (PU3NYECKUX MOjeNeH (MaTepraibHas TOUKa, HyKJIOHHAS MOJICIb Spa).

OnuchIBaTh NPUHLIMIIBEI IEHCTBUSA U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB, UCIOIB3Ys 3HAHUS O CBOMCTBAX (PM3NUECKUX SIBICHUH 1 HEOOXOAUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH.

Hcnonb30BaTh CXEMBl U CXEMaTHYHBIE PUCYHKHM M3YYEHHBIX TEXHMYECKHX YCTPOICTB, M3MEPUTENbHBIX MPHUOOPOB U TEXHOJIOTHYECKUX MPOLECCOB MpPHU
penIeHny yaeOHO-TIPaKTHYECKHX 33/]ad; ONTHYECKUE CXEMBI IS TOCTPOCHUS H300paKeHUH B TUIOCKOM 3epKajie i COOMparoIieH JTHH3e.



16.

17.

18.

19.

20.

21.

22,

[TpuBOAUTE IPUMEPHI MPAKTHYECKOTO UCIOIB30BaHUS (PU3NYECKUX 3HAHHI B MMOBCETHEBHOM XKU3HU JUId  oOecredyeHus: 6e30MacHOCTH P 0OpaIleHnH ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOICTBaAMH, COXPaHEHHsI 3J0POBbs U COOIIOACHHSI HOPM SKOJIOTHUYECKOTO TOBEICHUS B OKpY>KaIOILel cpefe.
[TpuBoauts npumepsl Bkiaga poccuiickux (K.9. Luonkosckuii, .B. Memepckuii, H.E. XXykosckuii, C.I1. Kopones, JI.1. UBanenko, /{.B. CxobenpipIH,
N.B. KypuaroB u ap.) u 3apyoexusix (M. Hetoton, I'. KaBenaum, /1. bepuymau, k. Makcsemn, I'. I'epu, B. Pentren, A. bekkepenb, M. CkiogoBckasi-
Kropwu, D. Peszepdopa u 1p.) yueHbIX-(PHU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJOTHA.
OcymecTBiaTh nouck uHbopManuu (GU3NIEcKoro copepxanusi B cetu MHTEepHET, caMOCTOATENbHO (GOPMYIUPYsl MOUCKOBBIN 3alpoc, HaXOJUTh MyTH
OIIpeJIeJIEHUS IOCTOBEPHOCTH MOIy4YeHHON HMH(POPMAIIMK Ha OCHOBE UMEIOIINXCSI 3HAHUH U JOMOTHUTEIBHBIX UCTOYHUKOB.

Hcnonb30Bath Mpy BHITOIHEHUH YU€OHBIX 33/1aHUN HAYYHO-TIOMYJIAPHYIO JUTEpaTypy GU3HUECKOTO COAePKaHUsL, CIIPABOUYHBIE MAaTEPUAJIbl, PECYPCHI CETH
WuTepHeT: BIaneTh NprueMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOdpa3oBaHus MH(POPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO.

CoznaBaTh cOOCTBEHHBIE MMCbMEHHBIE 1 YCTHBIE COOOIIEHUS, 0000111as HHGOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPaMOTHO HCIOJIb30BAaTh U3y4YeHHBII
MOHATUMHBIN anmnapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUIEHUE ITPE3EHTALIMEN, yUUThIBAasi OCOOEHHOCTH ayJUTOPUU CBEPCTHUKOB.

[Ipu pabote B rpyImme CBEPCTHUKOB CAMOCTOSITENBHO IUIAHUPOBATH COBMECTHYIO AESTENBHOCTb, CJIEIUTh 3a BBIMOJIHEHHEM IUIaHA JCHCTBUIM U
KOPPEKTUPOBATh €ro, aIeKBaTHO OLIECHUBATh COOCTBEHHBIH BKJIa/l B J€STEIbHOCTD IPYIIIIbL.

[Tpu paboTte B rpyIine CBEpCTHUKOB BHICTPaNBaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

TpeooBaHus K pe3yjbTaTaM 00VUECHUS.

JINYHOCTHBIMH Ppe3yJIbTATAMM 00y4eHUS! PU3UKE B OCHOBHOMW IIKOJIE SBISIFOTCS:

c(OPMHPOBAHHOCTh MIO3HABATEIbHBIX HHTEPECOB, MHTEIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH yualluxcs;
yOeXIEHHOCTh B BO3MOKHOCTH IMO3HAHMS IPUPO/IbI, B HEOOXOAMMOCTH Pa3yMHOI'0 MCIIOJIb30BaHMS JOCTHIKEHUM HAYKHU U TEXHOJIOTUH /17151
JambHENIero pa3BUTHs YeJI0BEYECKOr0 O0IIEeCTBa, YBaKEHHE K TBOPLIAM HAayKH U TEXHUKH, OTHOILIEHHE K (PU3MKE KaK K SJIEMEHTY OOIECTBEHH OI
KYJIbTYpBI;
CaMOCTOSITENIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUUECKUX YMEHU;
TOTOBHOCTb K BBIOOPY *KM3HEHHOMY ITYTH B COOTBETCTBUHU C COOCTBEHHBIMHU HHTEPECAMHU M BO3ZMOKHOCTSIMU;
MOTHUBAIUS 00pa30BaTEIbHOM J1€ATENFHOCTH IIKOJbHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO M0/IX0/1a;
(hopMHpOBaHNE LIEHHOCTHOTO OTHOILIEHUS APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUN N300peTeHH, pe3yapTaTaM 00yUeHHUs;
(hopMHpOBaHNE OTBETCTBEHHOT'O OTHOIIEHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YUaIOIIUXCsl K CAMOPA3BUTHIO M cCaMO00pa30BaHUIO HAa OCHOBE
MOTHBAIIMH K 00YYEHHIO U MIO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MOCTPOECHUIO JajbHEMIIel HHANBUIyaIbHOM TpaeKTopuu o0Opa3oBaHus Ha Oa3e
OPHEHTUPOBKU B MHUpE NMPO(HECCHOHABHBIX MPEANOYTEHUH, ¢ YYETOM YCTOHUYMBBIX IO3HABATEIbHBIX HHTEPECOB;
(hopMHpOBaHUE LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTHUKH,
YUUTBIBAIOIIETO COLUANBHOE, KYJIbTYPHOE, SI3bIKOBOE, JyXOBHOE MHOT000Opa3re COBPEMEHHOTO MHPa;
¢dbopmMHpOBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH, CTApPIIMMHU M MJIa IIIMMHU B IIpoOLIecce
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, Y1eOHO-UCCIIeI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIOB JESATEIHLHOCTH;
(dbopMHpOBaHNE LIEHHOCTHU 3/I0POBOT0 U O€30MacCHOT0 00pa3a KU3HU; YCBOCHHE MTPABHII MHAMBUIYAIbHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEJICHUS B
Ype3BbIYANHBIX CUTYALMSIX, YIPOKAIOIMINX KU3HH U 3/I0POBBIO JIIOJIEH, MpaBUJl MOBEICHUS HA TPAHCIIOPTE U Ha A0POrax;
(bopMHpOBaHKE OCHOB YKOJIOTHYECKOTO CO3HAHMS Ha OCHOBE MPU3HAHMSI IEHHOCTH H3HH BO BCEX €€ MPOSIBICHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOTO,
Oepe’KHOr0 OTHOILLIEHMSI K OKPYKaIOLIeH cpee.

MeTtanpeaMeTHbIMH pe3yJIbTATAMM 00y4eHUs! (PU3UKE B OCHOBHOM IIKOJIE SBISIOTCS:



OBJIaJICHIE HABBIKAMU CAaMOCTOSITEILHOTO MPUOOPETEHHSI HOBBIX 3HAHWH, OpraHu3aluy y4eOHOH IeITeTbHOCTH, TTOCTAHOBKY IIeNIeH, MIIaHUPOBAHUS,
CaMOKOHTPOJISI U OLICHKU PE3YJIbTATOB CBOEH JEATEITbHOCTH, YMEHUSIMU MIPEJIBUIETh BO3MOKHbBIE PE3YJIbTAThl CBOCH JESITEIIbHOCTH, YMEHUSIMU
Mpe/IBUIETh BO3MOKHBIE PE3yJIbTaThl CBOUX JCHCTBHIA;

YMEHHE CaMOCTOSITEIHHO TUTAHUPOBATh ITYTH JOCTHIKEHUS TIeNIeH, B TOM YHCJIE ajJbTePHATUBHBIC, OCOSHAHHO BRIOMPATh Hanbolee 3P PeKTUBHEIC
CHIOCOOBI pelieHHs YIeOHBIX U TTO3HABATEIbHBIX 33/a4;

YMEHHE COOTHOCUTH CBOU JACHCTBUS C IUTAHUPYEMBIMH PE3yJIbTaTaMu, OCYIIECTBIISATh KOHTPOJIb CBOCH NEATEILHOCTH B MPOLIECCE JOCTHKEHUS
pe3ylbTaTa, ONpeleNsTh CIOCOObI JEHCTBUM B paMKax MPeJIOKEHHBIX YCIIOBUHN U TpeOOBaHUM; KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBHH C
HW3MEHSIOLIEHCS CUTYyallue;

MOHUMAaHUE PA3IMYUs MEXKY UCXOTHBIMU (DaKTaMU U TUIIOTE3aMU AJIsl UX O0BSICHEHUS, TEOPETUUECKUMH MOJIENISIMU U peajbHbIMU O0BEKTaMHU,
OBJIAJICHUE YHUBEPCATHHBIMUA YUCOHBIMU ACHCTBUSIMU HA IPUMEPAX TUTIOTE3 ISl OOBSICHEHHS U3BECTHBIX (DAKTOB M AKCIIEPUMEHTAIBHON TIPOBEPKHU
BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKHU TEOPETUUECKUX MOJIEeH MPOLIeCCOB U SABICHUM;

(dhopMHUpOBaHHE YMEHHI BOCIPUHUMATH, TIepepadaThIBaTh U MPEIBIBIATH HHPOPMAIIMIO B CIIOBECHON, 00pa3HON, CHMBOJIMYECKOH Gopmax,
aHAJIM3UPOBATH | IepepadaThIBaTh MOTYyUYSCHHYI0 HH(DOPMAIIMIO B COOTBETCTBHHU C TIOCTABJICHHBIMH 3a]a9aMH, BBIJICIISITH OCHOBHOE COJICpIKaHUE
MIPOYUTAHHOTO TEKCTa, HAXOUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U U3JIarath €ro;

MPUOOPETEHHUE OIBITA CAMOCTOSTEIIFHOTO TIOMCKA, aHAIM3a U 0TOOpa WH(GOPMAITUU C HCIIOJIH30BAHHEM PA3IMYHBIX UCTOYHIUKOB M HOBBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH JIJIsl pEeIICHNS T03HABATEIHHBIX 33/1a4;

YMEHHE ONPEeNATh MOHITHS, IeJ1aTh 0000IIEeHNS, YCTaHABIMBATh AHAJIIOTUH, KIIACCH(PHUIIMPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS M KPUTEPHH
U1 KIacCU(UKALIUY, YCTAaHABIMBATh IPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pacCykACHUE, YMO3aKIoueHHe (MHIYKTUBHOE,
NEAYKTUBHOE M TI0 aHAJIOTUHN) U JIeJIaTh BHIBO/IBI,

pa3BUTHE MOHOJIOTHYECKON M TUATOTMUECKOl pedr, YMEHHSI BbIPaXKaTh CBOM MBICIIH U CIOCOOHOCTH BBICTYIINBATh COOECETHUKA, TOHUMATh €r0 TOUKY
3peHUs], IPU3HABATh IPABO JPYroro 4eI0BeKa HA UHOE MHEHUE;

OCBOCHHE MPUEMOB JISHCTBHI B HECTAHAAPTHBIX CUTYAIUAX, OBJIAJICHUE IBPUCTUUCCKUMH METOJAMU PEIICHUs POOIIeM;

(dhopMHupoBaHE YMEHHUN pabOTaTh B IPYIINE C BHIIOJTHEHUEM PA3JIMUHBIX COIUATBHBIX POJIEH, TPEICTABIATh U OTCTAUBATh CBOU B3TJISAJIBI M YOSKICHHS,
BECTH JIMUCKYCCHUIO, HAXOAUTH 00IIee pelIeHne U pa3periath KOH(DIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIMM U yuéTa MHTEpeCcOB; (OPMYITHPOBATH,
apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

(dbopMUpOBaHNE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIIONB30BaHUsI HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TexHomoru# (nanee — MK T-
KOMIIETEHIINH).

IIpenmeTHbIMHU pe3yjbTaTaMu 00ydeHHs (U3UKE B OCHOBHOI IIKOJIE SIBIISIOTCS:

(dbopMHpOBaHKE IIETOCTHON HAYYHOM KapTUHBI MUpPA, IPEACTABICHUN O 3aKOHOMEPHOM CBS3U U M03HABAEMOCTH SIBJICHUN MPUPO/IbI, 00 0OBEKTHBHOCTH
HAYYHOT'O 3HaHMA, O CUCTeMOo0Opa3yroleil poiau (pu3MKH Ui pa3BUTUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTMIA; HAYYHOTO MUPOBO33PEHUS
KaK pe3yNbTaThl U3yYEHUS] OCHOB CTPOSHHS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

¢dbopmMHpoBaHKE IEPBOHAYATILHBIX MTPEICTABICHUH 0 (PU3UUECKON CYIIHOCTHU SBJICHUHN MPUPOIbI (MEXaHHMUECKUX, TETIJIOBBIX, SJEKTPUUECKUX U
KBAaHTOBBIX ), BUJIaX MaTepHH (BEIIECTBO U 0JIE), IBMXKEHUH KaK CII0CO0€e CYIIECTBOBaHHSI MaTEpUH; YCBOCHNE OCHOBHBIX MJIeH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHS O CTPOCHHH BEILECTBA, 3JIEMEHTOB AJIEKTPOIMHAMUKH U KBAaHTOBOM (PU3UKU; OBJIaJICHUE MMOHATUITHBIM annapaToM U
CHUMBOJIMYECKHUM SI3bIKOM (PU3HKH;

ITIOHMMAaHKE BO3PACTAOIIEH POJIM €CTECTBEHHBIX HAYK M HAYYHBIX HCCIEJOBAHUN B COBPEMEHHOM MUPE, MOCTOSHHOIO MTPOLIECCA SBOIOLUHA HAYYHOTO
3HaHMUS U MEXIYHAPOIHOIO HAYYHOI'O COTPYJHUYECTBA;



e PUOOPETEHHUE OMbITA IPUMEHEHHSI HAYYHBIX METOO0B MIO3HAHUS, HAOIOICHUST (DU3NUICCKUX SIBIICHHI, IPOBEICHHUE OMBITOB, MPOCTHIX
AKCIEPUMCHTAIBHBIX UCCIACIOBAHUMN, MPSMBIX U KOCBEHHBIX H3MEPEHHI C HCIIOJIB30BAHUEM aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIbHBIX TPUOOPOB;
MMOHUMaHKUE HEM30EKHOCTH MOTPEUTHOCTEH JTFOOBIX H3MEPEHHIA;

e OBJIQJICHUE HAYYHBIM T0JIX0/IOM K PEIICHHUIO Pa3IMYHbIX 33]1a4, YMCHUAMHU (OPMYJIUPOBAThH TUIIOTE3bI, KOHCTPYHUPOBATH, TPOBOIUTH IKCIICPUMEHTHI,
OLICHUBATh MOJYUYCHHBIC PE3YJIbTAThI, YMEHHEM COMOCTABIISATh SKCIICPUMEHTAIbHBIC U TCOPETUUCCKUE 3HAHUS C OObEKTUBHBIMHU PEATUIMU JKU3HHU;

e (opmMupoBaHHE yMEHHI Oe30macHOro U 3(h(HEeKTUBHOTO UCTIOIB30BaHUS JIAOOPATOPHOTO 0OOPYAOBaHUS, IPOBEJACHNE TOYHBIX U3MEPEHUH U aJICKBAaTHOM
OLICHKH TIOJTYYEHHBIX PE3yJIbTATOB, IPEICTABICHHUS HAYYHO OOOCHOBAHHBIX aPTYMEHTOB CBOMX JICHCTBHIA, OCHOBAHHBIX Ha MEXITPEIMETHOM aHAIIN3e
y4eOHBIX 3a7a4;

® TOHMMaHHE QU3NYECKUX OCHOB U MPHUHIIUIIOB JCHCTBUS (pabOThI) MAIIMH ¥ MEXaHU3MOB, CPEJICTB IEPEIBUKCHUS U CBSI3U, OBITOBBIX IPUOOPOB,
MIPOMBIIIICHHBIX TEXHOJOTHUECKUX MPOIIECCOB, BIMSHUS Ha OKPY)KAIOIIYIO CPE/y; OCO3HAHMS BOBMOYKHBIX MPHUYUH TEXHOTCHHBIX U 3KOJOTHUYSCKUX
KatacTpod;

e 0CO3HAHHE HEOOXOJUMOCTH B MPUMEHEHHUH JOCTIKCHHH (DU3UKU U TEXHOJIOTUH JIJISl pallMOHAILHOTO IPUPOIOOIB30BAHNUS;

e OBJIAJICHHE OCHOBaMH 0€30IaCHOTO MCIOJIb30BAHUS €CTECTBCHHBIX M HCKYCCTBEHHBIX JICKTPHUCCKUX U MATHUTHBIX TOJICH, 3JICKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBCHHBIX U HCKYCCTBEHHBIX HOHM3UPYIONINX U3TyYCHUI BO H30EKAHUE UX BPEIHOIO BO3JACHCTBHSI HA OKPYKAIOIIYIO CPEAY U
OpraHu3M YeJIOBEKa;

e pa3BUTHE YMEHHUS IJIAHUPOBATh B MOBCEIHCBHOM JKU3HU CBOU JCHCTBHS C IPUMCHEHHUEM MTOJTYUYCHHBIX 3HAHUI 3aKOHOB MEXaHUKH, dJICKTPOINHAM UK,
TEPMOJUHAMHKH U TCIUIOBBIX ABJICHUH C IEIBIO COCPEIKECHUS 310POBbS;

® BOCIHTaHHE OTBETCTBEHHOTO U OEPEIKHOTO OTHOIICHHSI K OKPYXKaroliel cpene, GopMUpOBaHHE NPEACTABICHUN 00 KOJIOTMYSCKHUX TOCIEACTBUIX
BBIOPOCOB BPEIIHBIX BEIIECTB B OKPYKAIOIIYIO CPEy.

COAEPXAHUE YYEBHOI'O IIPEAMETA

PDu3uKa 1 Ppu3nyecKue MeToAbl H3y4eHH MPUPOALI

®dusnka — Hayka o npupone. HaGmonenne u onucanue ¢uzndeckux siBjaeHui. M3mepenune gusnueckux BeTUUUH. MeXIyHapoHAs CUCTEMa €UHHMIL.
Hayunsiii MeTog no3nanus. Hayka u TexHHKa.

Mexannueckue siBjienus. Kunemaruka

Mexanunueckoe apmxenue. Tpaekropus. [lytb — ckansipHast BenuuuHa. CKOpOCTh — BEKTOpHasl BenuuuHa. Moayns BekTopa ckopocTu. PaBHOMepHOE
npsiMoJIMHEHOe ABMKeHHne. OTHOCUTENIbHOCTh MEXaHNUECKOro ABMKEeHUS. ['paduku 3aBUCUMOCTH IyTH U MOAYJISI CKOPOCTH OT BPEMEHH JIBUKEHU L.

VYckopeHne — BEKTOpHasl BenurHa. PaBHOYyCKOpeHHOE MPSIMOJIMHEHOE ABMKeHue. ['pa@uKku 3aBUCUMOCTH IMYTH M MOJYJIsl CKOPOCTH PaBHOYCKOPEHHOTO
MIPSMOJIMHENHOTO IBM)KEHUS OT BPEMEHH JIBUKEHHs. PaBHOMEPHOE JBMKEHNE IO OKPYKHOCTH. LIeHTpocTpeMHuTEIbHOE YCKOPEHHE.

JlnHnamuka

WNuepuus. MueptHocTh Teu. Ilepsslii 3akoH Herotona. BzanmonelictBue ten. Macca — ckanspHas BenuuuHa. [InoTHocTs BemecTBa. Cuna—BeKTOpHas
BennyuHa. Bropoit 3akoH HerotoHa. Tpernii 3akoH HetoToHa. JIBUKEHUE U CUIIBL.

Cuna ynpyroctu. Cuna tpenus. Cuiia TsSDKeCTH. 3aKOH BCEMUPHOTO TAroTeHusl. LIeHTp TskecTH.

Hasnenue. AtmocdepHoe nasnenue. 3akoH [lackans. 3akoH Apxumena. Y CiIoBHe IJIaBaHUS TEll.

YcnoBus paBHOBECHS TBEPAOTO TENA.



3aKOHBI COXPAHEHHUS UMITYJIbLCA U MEXaHUYeCKO# Y Hepruu. MexaHuvec-Kue KoJe0aHusi U BOJTHbI

Nmmynbe. 3aKOH COXpaHEeHHsI UMITYJIbca. PeakKTUBHOE IBUKEHUE.

Kunerndeckas sneprus. Pabora. [lorennmanbaas s3aeprus. MonHocTh. 3aKOH cOXpaHeHUs MexaHnndeckoi sHepru. [Ipocteie Mexanusmel. Koaddumuent
nosiesnoro AevictBus (KI1/1). Bo3oOHOBIsIeMbIe HCTOUHUKH SHEPTUU.

Mexannueckue konebanus. Pezonanc. Mexanndeckue BOJIHBL. 3BYK. Mcnonb30BaHne KoieOaHU B TEXHUKE.

CTpoeHue u CBOICTBA BelleCTBA

Crpoenue BeniectBa. OmbIThI, JOKA3bIBAIOIIME aTOMHOE CTPOCHHUE BelllecTBa. TEIioBOe JABMKEHUE M B3aMMOJCIHCTBUE YaCTHUIl BElIECTBA. ATrperaTHble
cocTosiHMA BemecTBa. CBOKCTBA ra30B, KUIAKOCTEH U TBEPABIX TEll.

TenJioBble sIBJICHUA

TemnoBoe paBHOBecue. TemmepaTrypa. Buyrpennss sueprusa. Pabora u temnonepenauya. Bunsl temnonepenaun. KonuyectBo termsotel. Mcmapenue u
koHieHcauus. Kunenue. Biaxxnocts Bo3ayxa. [inaBienue u kpucrammzanus. 3aKOH COXPaHEHHUs SHEPTUH B TEIUIOBBIX MPOIECCaX.

[IpeobpazoBanus 3Hepruu B TerioBeix MamuHax. KII1/I TemioBoi MammHel. DKOJIOTHYECKHUE TPOOTIEMbI TEIIIIOIHEPTETHKH.

DleKTpUYeCKHe SIBJIEHUSA

Onextpuzauus Teja. DIEeKTpUdeckuil 3apsia. J[Ba BHJA 3JIEKTPUUECKHUX 3apsiioB. 3aKOH COXPAHEHUS AJIEKTPUYECKOro 3apsia. DIEKTPUYECKOe IIOoJIE.
Hanpsokenue. Konnencatop. DHeprus 3JeKTpUUECKOro MoJIs.

[locTostHHBIN 3aekTpuuyeckuid TOK. Cuia Toka. DJIEKTPUUECKOE COMNPOTUBIIEHHE. OJEKTpUYecKoe HamnpspkeHue. [IpoBOJHMKH, AMAIEKTPUKH H
MOJIYPOBOIHUKH. 3akoH OMa ISl ydacTKa dIeKTpuuecKkoil enu. Pabota u MOIHOCTH AnekTpudeckoro Toka. 3akoH J[xxoymns — Jlenna. [1paBuna 6e3onacHoctu
pu paboTe C UCTOUHUKAMHU JJIEKTPUUYECKOTO TOKA.

MarauTHble siBJIeHUS

ITocrosuubie MaruuThl. B3anMmoielicTBue MaruHuToB. MaruutHoe noje. MarHutHoe noje Toka. /[edicTBue MarHUTHOTO TOJIST HAa TPOBOJHUK C TOKOM.

DIEeKTPOABUTATEINb IOCTOSTHHOTO TOKA.

DneKTpoMarHuTHasl MHIYKIUsA. DiaeKkTporeneparop. Tpanchopmarop.

DJIeKTPOMATrHUTHBIE K0JIeOAHUS U BOJHBI

DNIeKTpOMarHUTHhIE KoJieOaHus. DIIEKTPOMAarHUTHBIE BOJHBI. BIMsiHUE 27IEKTPOMAarHUTHBIX U3JIYY€HHUH HA )KUBBIE OPTaHU3MBI.

[IpuHUHUIIBI PAIUOCBSI3U U TEIEBUACHHUS.

CBer — anekTpomaruuTHas BoyiHa. [IpsiMonuHeitHoe pacnpocTpaHeHue cBeta. OTpaxeHue U npenomiieHne ceera. [1nockoe 3epkano. JIunzel. GokycHoe
paccTosiHue M onTUYecKas cuia TuH3bl. OnTuyeckue mpudopsl. Jlucnepcus ceera.

KBanToBbIe siB1CHNS

Ctpoenue atoma. [lnanerapnas moznens aroma. KBantossle noctynatel bopa. Jluneituareie criektpsl. AToMHOe siipo. CocTaB aToMHOTO sapa. SnepHbie
cunbl. Jledekt Macc. DHEPrus CBsI3W aTOMHBIX sifep. PannoakTuBHOCTh. METOBI PETHCTPALUN SICPHBIX M3IIYYCHHU. SnepHble peakiuu. SnepHbIid peakTop.
TepmosinepHble peakuu.

BnusiHue pagnoakTUBHBIX U3JTyYE€HUHN Ha KUBBIE OPTaHU3Mbl. JKOJIOTHYECKHUE MPOOJIeMbl, BOSHUKAIOIINE MTPH UCIIOJIb30BAHUN ATOMHBIX AJIEKTPOCTAHLIUH.



Crtpoenue u 3BoJonus Beesrennoit

FeOHeHTpI/ILIeCKaH N TCIUOLCHTPHUYCCKasd CHUCTEMbI MHpPA. duznyeckas Impupoaa HeOecHBIX Tell COJHEYHOH CHCTEMBI. HpOI/ICXO}K,I[eHI/Ie ComHeuHnon

cuctembl. ®uznueckas npupoga Connua u 38€31. Ctpoenue Beenennoii. DBoronus BeeneHHoM.

TEMATHYECKOE IINTAHUPOBAHHUE

Kuacce: 7
Ner\rt HaumenoBanue paznena Bcero wacoB  |Homep pasznena| KomugectBo pador KomumgectBo padot
B IPUMEPHOM PaKTUIECKOTO KOHTPOJILHOTO
mwian | gakt |  paGoueii xapakTepal XapakTepa’
porpaMme

1. |®wusuka u Mup, B KOTOPOM MBI )KUBEM 7 1 2 1

2. |Crpoenmue BemiecTra 6+1 3 - 1

3. |/[BmxeHue, B3aMMOICHCTBHE, Macca 10 2 2 1

4. |Cuibl BOKpYT Hac 10 2 2 1

5. |JlaBneHue TBEPABIX TEI, )KHIKOCTEH M ra30B 10 2 (34),3(74) - 1

6. |ArMocdepa u armochepHOe JaBJICHUC 4 3 -

7. |3axon Apxumena. [lnmaBaHue Teqa U BO3AyXOIUIaBaHHE 6 2(2u4),3(49) 1 1

8. |Pabota. MomHocTh. DHeprus. 7+1 2 - 1

9. |IIpocThiec MEXaHU3MBEI. 7+1 2 2 1+ 1 (rom)

BCETO 3a 7 KJacc 70 9 9

Kuace: 8

10. |BuyTpeHHss sHEprus 10+2 3 1 1

11. [M3MeHeHue arperaTHOro COCTOSIHUS BEIIECTBA 7 3 1 1

12. |TemmoBsle ABUTATEH 3 3 - -

13.  |DnexTpuueckuii 3apsi. DIEKTPUICCKOE TI0JIe 5 4 - 1

14. |DnexTpuyeckuii TOK 10 4 1 1

15. [Pacuér xapakTepHCTHUK 3JIEKTPHUECKHX Ienei 9 4 2 1

16. |MarnuTHOE TIO]Ie 6 4 2 1

! Bpemsa nposeaeHMsa NPakTMUYEecKo paboTbl MOMKET BapbupoBaThca oT 10 A0 45 MUHYT (BO3MOXHbI YPOUHbIe U BHEYpoUHble GopMmbl)

2 Bpemsa paboT KOHTPOALHOTO XapaKTepa MOXeT BapbMpPOBaThCA OT 5 MUHYT (GU3MUECKUIA AMKTAHT, NPOBEPKa AOMALLHEero 3aaaHna) Ao 45 MUHYT (MTorosas KOHTpoNbHasA paboTa (cTapToBas,

TemaTuyeckas, rogosas, AnarHocTuyeckas).




17. |OcHOBBI KHHEMATUKH 9 2 2 1

18. |OcCHOBBI TMHAMUKH 7+2 2 - 1+1(roxn)
BCETO 3a 8 Kj1acc 70 9 9

Kuaacc: 9

19. |/IBmwxeHue Ten BOIM3U MOBEPXHOCTH 3EMIIH U 7 2 - 1
rpaBUTAIUS

20. |[Mexanndeckue KojaeOaHus ¥ BOJHBI 7 2 1 1

21. |3Byk 6 2 - 1

22. |DnexkTpoMarHuTHBIE KOJI€OAHHS U BOJIHBI 10 3) 1 1

23. |['eomeTpuyeckasi ONTHKA 14 5 1 1

24. |DnexkTpoMarHuTHasi MPUPOJA CBETA 9 3) 1 1

25. |KBaHTOBEBIC SIBJICHUS 10 6 1 1

26. |Ctpoenue u 3Bosonus Beenennoi 5+2 1-6 - 1+1(rom)
Bcero 3a 9 kiacc: 70 23 27
BCETO 32 KypC: 210 64

B npumepHyto pabodyto nmporpaMmmy B OCHOBHOE CoJepKaHne Kypca (DU3HKH BKIIOYEHBI pa3/Ielibl:
¢u3uka u puU3NIEcKrue METOABI H3YUEHUsI TPUPOAHI (6 1);

MeXaHWJIecKue ABiacHus (57 4);

TerioBble siBieHus (33 u);

ANIEKTPUYECKHE U MarHuTHEIE siBiteHus (30 9);
AJIEKTPOMArHUTHEIE KoJebaHus u BOHEI (40 9);
KBAHTOBBIC siBIICHUSA (23 1);

pesepBHOe Bpems (21 1).

B paboueii nporpamme
(u3uka 1 GU3NYECKUE METOJIbI U3YUCHUS PUPOIbI (7 1)
MexaHndeckue sAaBiaeHus (78 q9);
TEIUIOBbIE ABNEHUS (44 u);
3JIEKTPUYECKUE 1 MarHUTHBIC sBiieHus (30 u);
ANIEKTPOMArHUTHEIE KOJeOaHUs 1 BOJHEI (28 u);
kBaHTOBBIC siBNieHUS (10 1);
AJIEMEHTHI acCTpOHOMUH (7 ).
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