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MHOSACHUTEJBbHASA 3AIIUCKA
[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHus COCTaBJIEHA Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUN K pe3ylibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTelibHOM mporpammel, npexacraBieHHbx B @I'OC OOO, a Takxke ¢
yu€ToM denepanbHol paboueld mporpaMmbl BocnuTaHuss U KoHmeniuu mnpenoaaBaHus
y4eOHoro npeamera « Dusukay.
Copepxanue mnporpaMMbl 1O (U3MKE HAOpaBIeHO Ha  (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YyYaIOIUXCsl U OpraHU3aluio U3yyeHus: pusuku Ha
NesITEIbHOCTHOM ocHoBe. B mporpamme mno ¢Qu3Mke y4YuTHIBAIOTCS BO3MOXHOCTHU
ydyebHoro mpeamera B peanuzanuu TpedboBanuit dPI'OC OOO k mnIaHUPYEMBIM
JUYHOCTHBIM W METANpeIMETHBIM pe3ysibTaTaM OOYyYeHHMs, a TaKKe MEXIpeaMEeTHbIC
CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEJIMETOB Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHUsl.
[Iporpamma mo ¢Qu3uke ycTaHaBIMBAeT pachpejiesieHue yueOHOro marepuaia o
rojgiaM oOy4eHus (Mo Kjaccam), mpeajiaraeT NPUMEPHYIO TOCJIEI0BATEIbHOCTD N3YUEHUS
TE€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEAMETHOTO COJIEPKaHUA U YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yJaIOIIUXC .
[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUK paboyeil mporpaMMebl 10 y4eOHOMY MpeIMETY.
duzuka SBISETCS CHUCTEMOOOPa3ymOIIMM JIJIi E€CTECTBEHHOHAYYHbBIX Y4eOHBIX
IPEeIMETOB, MOCKOIbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U SIBICHHIA,
U3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHUEH W (uU3HUecKOor reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUpa, IPEI0CTaBIIsIeT Harboiee siCHble 00pa3iibl
NPUMEHEHHUS HAYyYHOTO METOJa MO3HaHWUs, TO €CTh Croco0a MOJyYeHHUs JTOCTOBEPHBIX
3HAaHUU O MUDE.
Oana w3 TmaBHBIX 3a7ad (¢u3Mueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B (DOPMHPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpeca
K HayKe y 00y4aronmxcs.
Nzyyenne ¢uzmku Ha 0a30BOM ypOBHE MpEANojaraeT OBJIAJIEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIIMMU €CTECTBEHHOHAYUYHYIO T'PaMOTHOCT:!
® HAy4HO OOBSCHATH SIBJICHUS,
® OIICHHBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIECJIOBAHUS;
® HHTEPNPETUPOBATH JJAHHBIE M HUCIOJIb30BAaTh HAay4YHBIE [10Ka3aTEIbCTBA
JUISI TIOJTy4E€HHS BBIBOJIOB.
enun uzyuenus: GU3MKM Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMs ONpPEIETICHBI
B Konmenuuu npenonaBanust ydeObHoro mpeamera «Du3nka» B 00pa3oBaTEIbHBIX
OpraHu3alusaX Poccuiickon ®denepanuu, peATU3YIOLIHUX OCHOBHEIE
o0meoOpa3oBaTeNbHble  MPOrPAaMMBbl,  YTBEPXKAEHHOW  peIIeHHuEM Konneruu
MunuctepctBa npocsenienns: Poccuiickoii @eneparuu (mpotokon ot 3 nexkadps 2019 r.
Ne TTK4BH).
eaun uzyyenus: GU3NKuU:
® npuoOpeTeHne UHTepeca U CTPEeMIICHUs 00yUalONIMXCs K HAYYHOMY U3Y4YEHUIO
MPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BHUTHE TNPEJCTABICHUI O HAYYHOM METOJIE TMO3HAHWUSA U (POpMHUpOBaHUE
KCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSIM;

e (opmupoBaHHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHUS OCHOB
CTPOCHHS MaTepuu U (PyHAAMEHTAIBHBIX 3aKOHOB (PH3UKU;



e (dopMHUpOBAaHUE TMPEICTABICHUH O pOIM (GU3NKKA IS Pa3BUTUS  IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE NPEACTABICHUNA O BO3MOXHBIX cepax Oyayuied npodeccuoHanbHOU
NeSITEIbHOCTH, CBSA3aHHOM € (PM3HMKOM, MOATOTOBKA K JANbHENIIEMY O0yUEHHIO B
9TOM HampaBJICHUU.

JlocTrkeHue 3TUX Iesield NporpaMMbl M0 (PU3UKE HAa YPOBHE OCHOBHOTO OOILEro

o0Opa3zoBaHusi 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

® TpuoOpeTeHne 3HAaHWH O TUCKPETHOM CTPOCHUM BEIIECTBA, O MEXaHWYECKHX,
TETUIOBBIX, SJCKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

® [pUOOpPETEHHE YMEHUW OIHUCHIBaTh U OOBICHATH (PU3MUECKHE SBIECHUS C
WCTIOJIH30BaHUEM TOTyUYEHHBIX 3HAHU;

® OCBOEHHME METOJIOB PEIICHHUS MPOCTEHINX PACUETHBIX 3a[ad C UCIOIB30BAHUEM
(GU3NIECKUX MOJIENeH, TBOPUECKUX M MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHHWI HAOIIOAaTh NPHUPOJHBIC SBICHHUS W BBHIMONHATH OIBITHI,
nabopaTopHble  pabOTBI W DKCIEPUMEHTANIbHBIE  HMCCJICAOBAHHUS  C
UCTIOJIH30BAaHUEM U3MEPUTETBHBIX TPHOOPOB;

e ocBoeHHe mNpUEMOB paboTel ¢ HWHPOpManHend (HUUYECKOTO COACpIKaHUS,
BKJTIOYass WHQPOpPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3WKH, aHaIU3 W
KPUTHYECKOE OIICHWBAaHNE MHPOPMAIINH;

® 3HAKOMCTBO cO cdepamu NpodecCHOHATHHOW NESATEIBHOCTH, CBS3aHHBIMH C
(GU3MKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
(bu3nuecKol HayKH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YypOBHE OCHOBHOTO OOIIETO
obpasoBanus orBoauTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezenio), B 8 Kiacce
— 68 yacoB (2 waca B Hedemwo), B 9 kmacce — 102 waca (3 waca B Hemenmw).
[Ipennaraemblii B mporpaMMe o (uU3MKe IMepedyeHb J1a0opaTOpPHBIX padOT U OMBITOB
HOCUT DPEKOMEHJATENbHBIA  XapakTep, Y4YuUTelb JellaeT BbIOOp  MpOBEIEHUs
nabopaTopHBIX pabOT ©  ONBITOB € Y4YETOM HMHIMBHUIYaIbHBIX OCOOEHHOCTEM
oOydaromuxcsi, CHHCKa OJKCIEPUMEHTANBHBIX 3a/laHui, TWpellaraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 PK3aMeHa Mo (PU3HUKe.



COJEPKXAHUE OBYYEHUS
Pa3nen 6. TensioBbie siBJI€HUS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOCHHS BEILIECTBA.
Macca u pasmepbl aTOMOB M MOJEKYJd. OTNBITh, MNOATBEPKIAAIOINIME OCHOBHBIC
MOJI0KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopnenn  TBEpHOrO, JKHAKOTO M  Ta3000pa3HOrO0  COCTOSIHMM — BeEIIEeCTBa.
Kpucrannmuueckue u amop¢ubsie Tena. OObsSCHEHHUE CBOHCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJ HA OCHOBE IMOJOKEHUN MOJEKYJIIPHO-KHHETUYECKOW Teopur. CMaurBaHUE
Y KalWUISpHbIE ABJeHUs. TennoBoe pacliupeHnue 1 CxKaThe.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMYKECHHS YACTHII.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEpruM: Terjonepeaada u
coBepuieHHe paboTel. Buasl Temionepegauu:  TEMJIOMPOBOJHOCTh, KOHBEKIIHS,
W3JIy4YEHHE.

KomnyecTBO TerwioTel. YenpHas TEIUIOEMKOCTH BellecTBa. 1eruiooOMeH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OamaHca. I[lnmaBrmeHue W oTBepleBaHUE
KPUCTAUTMYECKUX BEIIECTB. YAeNbHas TemjaoTa IaBileHus. IlapooOpasoBanue u
koHneHcanus. Mcmapenue. Kumenuwe. VYnaenpHas  TemioTra  mapooOpa3oBaHUSL.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS OT aTMOC(EPHOTO JaBICHUS.

BrnaxuocTts BO3ayXa.

DHeprus TOIMBA. Y AeIbHas TEII0Ta CTOPAHMSL.

[Tpunnume! pabotsl TemnoBbix apurarenei KIIJ[ temmoBoro asuratens. TemioBbie
JBUTATEJIM U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUsI U IIPEBPAILICHUS SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpauyuu.

Hab6mtonenne 6poyHOBCKOTO ABMKCHHS.

Hab6monenue muddysun.

HabGmroienre ssBiieHnii CMauynBaHUs M KaMMJIIIPHBIX SIBJICHHI.

HabmroneHue TermioBoro paciupeHus Tel.

N3menenue paBieHUs raza MpU HU3MEHEHHHM O0BEMa W HArpeBaHUU WU
OXJIQKJICHUH.

[IpaBuna u3amMepeHus TeMIeparyphl.

Buawl Teruionepenayn.

OxJtakJIeHre TIpH COBEPIIICHUU pabOTHI.

Harpeanue nipu coBepiiieHnH paObOThl BHSITHUMH CHIIaMH.

10 CpaBHeHHE TETUIOEMKOCTEH pa3IuyHBIX BEIIECTB.

11. HaOmroieHre KUIIEHUS.

12. HabmroieHre TOCTOSTHCTBA TEMITEpaTyPhI MPH IIaBJICHUH.

13. Monenu TEIUIOBBIX IBUTATEIEH.

Jlabopamopuuvie pabomot u onvimot.

1. OnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSIKCHHUSL.

2. OmBITHI MO BBIPAIIMBAHUIO KPHCTAILIOB TIOBAPSHHOM COJIM MJTU caxapa.

3. OmbIThI 110 HAOTIOJICHUIO TEIUIOBOTO PACIIIUPEHHUS Ta30B, KUJAKOCTEH U TBEPIBIX
TEJl.

OmnpenerneHrie JaBiIeHMs BO3IyXa B OayUIOHE MITIPHUIIA.

OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIABIICHUS BO3IyXa OT €ro 00béMa u
HarpeBaHus WA OXJIAXKICHUS.
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6. IIpoBepka rumoTe3bl JIMHEWHON 3aBUCUMOCTH UTHHBI CTOJOWKA JKUIKOCTH B
TEPMOMETPHUUECKOM TpyOKe OT TEMIIEpaTyphI.

/. HaGOmionenue W3MEHEHHsS BHYTPEHHEW DHEpPruuM Telna B pe3yJsbrare
TEIIONEepeiadyr U pabOThl BHEIIHUX CHUJI.

8. HccnenoBanue SIBICHHS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U TOPSYCH
BOJIBL.

9. OmpepaeneHne KOJIUYECTBA TEILIOTHI, TIOJYUYEHHOTO BOJIOHM MPU TEIUIOOOMEHE C
HarpeThiM METALTUYECKUM ITHITHHAPOM.

10. Onpenenenne yaenpHOM TETIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca UCIIapeHHUS.

12. OnpeneneHue OTHOCUTENHHOM BIIaXKHOCTH BO3TyXa.

13. Onpenenenue yaenbHOM TEIIOTHI IUIABJICHUS JIb/IA.

Pa3jen 7. DiaekTpuyecKue M MATHUTHBIE SIBJICHUS.

OnekTpusauus Ted. [[Ba poaa BIEKTpUYECKHUX 3apsAloB. BsaummojencTBHe
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHUJTBI B3aUMOJICHCTBUS 3apsHKCHHBIX Tel
OT BEJIMYMHBI 3aPSJIOB U PACCTOSHUS MEXK]TY TEIaMH).

Dnektpuueckoe Tmone. Hanpspk€HHOCTh  aniekTpuyeckoro  mnois.  [IpuHuun
CYTEPIIO3UIUHU AIEKTPUIECKUX TI0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »siekTpuyeckux 3apsiioB. DJIEMEHTApHBIM SJIEKTPUUYECKUN  3apsi.
Crpoenune aroma. [IpOBOJHHMKHA W JUAIEKTPUKH. 3AKOH COXPAHEHUS AJIEKTPHUUYECKOTO
3apsa.

DJIEKTPUUYECKUI TOK. YCIIOBHS CYLLIECTBOBAHUS AJIEKTPUUECKOTO TOKa. McTouHMKN
IOCTOSIHHOTO ~ ToKa. JIeHCTBUS ANEKTpUYECKOTO ToKa (TEIioBOe, XHMHUYECKOE,
MarHuTHOE). DJNEKTPUUYECKUN TOK B )KHUJIKOCTSAX U razax.

Onektpuueckas uenb. Cuna Toka. DinekTpuueckoe HamnpspkeHue. ConpoThBIEHUE
IIPOBOJIHUKA. YJEJIbHOE CONPOTHBJIEHUE BewlecTBAa. 3akoH Oma s ydacTKa LEMH.
[TocnenoBarenbHOE U MApaIEIbHOE COEIUHEHUE TPOBOIHHUKOB.

PaGora wu  MmomHOCTH  dnekTpuueckoro  Toka. 3akoH  Jxoyns—Jlenna.
DOneKTpuYecKre Ienu W MOTpeOuTeNH d3JeKTpudeckoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHuThl. B3anmoneldcTBUE MOCTOSHHBIX MArHUTOB. MarauTtHoe
nosie. MarauTHoe noje 3eMiu M ero 3HaueHue Ui >ku3Hu Ha 3emuie. OnbIT ODpcrena.
MarunuTHoe Mojie 3IEKTPUYECKOro Toka. [IpuMeHeHue 31IeKTPOMarHuTOB B TEXHUKE.
JleficTBli€ MarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSHHOIO
Toka. lcnonb3oBaHHME JIIEKTpPOJABHUrareieid B TEXHUYECKHX yCTpPOWCTBaX M Ha
TPaHCIOpTE.

OnbiTel @apazes. SBiaeHue dIEKTpOMarHUTHOM wuHAYKIuH. [IpaBuno JleHia.
OnexrporeHeparop. CrocoObl MOMYyUYEeHUS DIIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIINH Ha
BO300OHOBIISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIEKTpU3ALMS TEN.

JIBa poJia JIEKTPUUECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoKCTBO U IEHCTBUE AIEKTPOCKOIIA.

DIIEKTPOCTaTUYECKAs NHIYKIUSI.

3aK0H COXpaHEHHUS PIEKTPUUECKUX 3aPSI0B.

[IpoBOAHMKY U TUIIEKTPUKH.

MopennpoBaHue CUIOBBIX JIMHUM JJIEKTPUIECKOTO ITOJIS.

HcTouHrKH OCTOSSHHOTO TOKA.

CoONOoO A WLDNDE



9. JleWcTBHS SJIEKTPUUECKOTO TOKA.

10. DneKkTpUYEeCKUil TOK B )KHIKOCTH.

11. l"a30BbI# pa3ps.

12. I3mepenue CUITbl TOKa aMIIEPMETPOM.

13. I3mepenue 1eKTprHIecKOro HampsHKeHHUST BOTBTMETPOM.

14. PeocTat 1 Mara3uH COnpOTHBIICHUI.

15. B3aumoiericTBUE ITIOCTOAHHBIX MArHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3AeICHHUS TIOJTIOCOB MarHUTa.

17. MonenrpoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmeiT Dpcrena.

19. MarautHoe nose Toka. JIeKTPOMAarHHuT.

20. JleiicTBHE MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

21. DnekTpoBUTraTeIh MOCTOSIHHOTO TOKA.

22. VccnenoBaHue SIBIEHUS AJIEKTPOMArHUTHON MHIYKLUU.

23. OnpiTel Dapanes.

24.3aBUCUMOCTh  HAIpPaBJICHUS HMHIYKIMOHHOTO TOKAa OT  YCJOBUH  €ro
BO3HUKHOBEHHS.

25. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomot u onvimot.

1. OnpiTel 1O  HAOMIONEHWIO  DJEKTpU3AlMM  Ted  UHAYKIMEW W Ipu

COTIPUKOCHOBCHUHU.

2. UccnenoBanue  ACMCTBUSA  BJCKTPUYECKOTO TOJS HA  MPOBOJHUKU U
JIDIIEKTPUKH.

3. CoOopxka u mpoBepKa padOThI AJIEKTPUUECKON IIEMHU MOCTOSIHHOTO TOKA.

4. V3mepeHue U peryJIupoBaHUE CUITBI TOKA.

5. U3mepenue u perynupoBaHue HaAMps>KEHUSL.

6. UccnenoBanue 3aBUCUMOCTH CHJIbl TOKA, HAYLIETO 4Yepe3 pe3UcTop, OT
COTIPOTHBJICHUSI PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOpE.

7. ONBbITBl, EMOHCTPUPYIOIINE 3aBUCUMOCTH JJIEKTPHUUYECKOTO COMPOTHUBIICHUS

MPOBOJHKUKA OT €r0 JUIMHBI, TIIOIIAIU OTIEPEYHOI0 CEYSHHS U MaTepuaa.

8. IlpoBepka TmpaBWiIa CIOKEHUS  HANpPSDKEHUH TpU  MOCIIEN0BATEIbHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBWia [ CWIBI TOKa TMPH MapajuIeTbHOM COEIUHEHHUU
PE3UCTOPOB.

10. Ompenenenue pabOThI AMEKTPUIECKOTO TOKA, UITYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIIHOCTH JIEKTPHUUECKOT0 TOKA, BBIAEISIEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HaNPSDKEHUS Ha HEel.

13. Onpenenenue KII1/ HarpeBares.

14. ViccnenoBaHue MarHUTHOTO B3aMMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. I3yueHre MarHuTHOTO TOJSl MOCTOSHHBIX MarHUTOB NPH WX OOBEAWHEHUH U
paszeneHu .

16. UccnenoBanue AeHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA U HAIpaBJICHUS TOKA B KaTyIIKeE.

18. VI3yuenue AelicTBUS MAarHUTHOTO TTOJISI HA TPOBOIHUK C TOKOM.

19. KonctpynpoBanue u u3y4eHue padoThl HJIEKTPOIBUTATENS.

20. Uzmepenne KI1J] anexTponBUraTeIbHON YCTAHOBKH.



21.0mbITBL  TI0O  WCCIENOBAHUIO  SBICHHUS  DJIEKTPOMATHUTHOW  MHIYKIWU:
MCCIIeZIOBaHNE N3MEHEHNI 3HAUCHUS U HAPABJICHUS WHAYKIIMOHHOTO TOKA.
INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 1O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUS
N3yyenne ¢u3nku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs HaIpaBiI€HO Ha
JOCTIDKEHUE JIMYHOCTHBIX, METalpeIMETHBIX H MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.
B pesynbpraTe n3ydenus (puU3MKM HA YpOBHE OCHOBHOTO OOINET0 OOpa3oBaHUS Yy
oOyuyarorerocst OyayT copMHUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC Pe3yJIbTaThl B YACTH:
e 1) maTPHOTHYECKOr0 BOCIIMTAHUS:
® - QPOSABJICHUE HMHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(u3nuecKoi HayKH;
® - [ICHHOCTHOE OTHOIICHHE K JOCTIKEHUSM POCCUHCKUX YUIEHBIX-(PH3UKOB;
¢ 2) rpa’IaHCKOro ¥ IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

® - TOTOBHOCTb K AKTHUBHOMY YYacTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYMMBIX WU
TUYECKMX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUUN
buzuky;

® - 0CO3HAHME B&KHOCTH MOPAJIbHO-ITHUECKUX IPHHIIUIIOB B JIEATEILHOCTH YUEHOTO;

e 3)3CTETHYECKOIr0 BOCTIMTAHUS:

® - BOCIHPHATHE OJCTETHYECKHX KauecTB (DU3MYECKOM HAyKH: €€ TapMOHHYHOTO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIAKOHHYHOCTH;

¢ 4) HEHHOCTH HAYYHOr0 MO3HAHUS:

® - OCO3HAHHE IIEHHOCTH (DPU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJOTUH, BAKHEHIIIEH COCTABIISAIONIEH KyIbTYPBI;

® - Dpa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, MHTEpeca K HCCIEA0BATEIbCKON
NeSITeNTIbHOCTH;

e 5) (popMupoBaHHs KYJIbTYPHI 3I0POBbS M YMOIMOHAILHOI'0 0J1aTr OOy YHSI:

® - OCO3HaHME I[IEHHOCTH Oe3zomacHoro oOpa3a JKH3HH B  COBPEMEHHOM

TEXHOJOTUYECKOM MHpE, BAXKHOCTH IMpaBUJI OE30MaCHOTO MOBEACHHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUYECKUM U TETUIOBBIM 000PYIOBAaHUEM B JOMAITHUX YCIOBUSX;

e - chOopMUPOBAHHOCTh HaBbIKa pediiekcuu, MpU3HAHUE CBOETO IMpaBa Ha OLIMOKY U
TaKOr0 K€ IpaBa y IPyroro 4eJI0BeKa;

e 6) TPyAOBOI0 BOCTIMTAHMS:

® - AaKTUBHOE YYacTH€ B PEIICHUU MPaKTUYECKHX 3agady (B paMKax CEMbH,
o0pa3oBaTeNIbHONM OpraHu3allii, ropoja, Kpasi) TEXHOJOTHYECKON M COIMATbHOMN
HAIPABJICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3HMUECKUX 3HAHUK;

® - MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO TTpodeccii, CBI3aHHBIX ¢ HUZUKOM;

e 7)3KOJIOrM4ecKoro BOCIUTAHMS:

® - OpHUEHTAllUg Ha MPUMEHEHHE (QU3MUYECKUX 3HAHWM JJIs perieHus 3aaad B 00JiacTu
OKpYyXKarolller cpelpl, IUIAHUPOBAHUS IIOCTYIKOB K OLEHKHM HMX BO3MOKHBIX
IIOCJIEACTBUM JUIsl OKPYKAIOIIEH CPELBI;

® - OCO3HAHUE MIOOATLHOTO XapaKkTepa HKOJIOTHIECKUX MPOOJIEM U IyTeH UX PEIICHUS;

e 8) amanTanuy K M3MEHAIOIIHUMCS YCJIOBHSAM CONMAJLHOW M MPUPOTHOM Cpebl:

® - MOTPeOHOCTh BO B3aUMOJICHCTBUM TIPU BBIIOJHCHUH HCCIICIOBAaHUN W MPOCKTOB
(hM3HUECKON HANIPABJICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSIM JIPYTHUX;

® - [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO IS TEIbHOCTD;



® - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4YHCIie (POPMYIUPOBAThH UJIEH,
MOHSTHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTAX U SIBICHUSX;

® - oco3HaHuE AePUIUMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00JIacTH
¢$u3uky;

® - [UTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHNUN HOBBIX (PU3UUECKUX 3HAHUM;

® - CTpPEMJICHHE aHAJM3UPOBATh W BBISABIATH B3aMMOCBS3M TMPUPOBI, OOIIECTBA M

9KOHOMHKH, B TOM YHUCJIC C UCTIOJIb30BAHHEM (PH3UYCCKUX 3HAHMIA,

® - OIICHKA CBOMX JCWCTBUI C YIETOM BIIMSHUS Ha OKPYIKAIOIILYIO CPETy, BO3MOKHBIX
ri100a1bHBIX MTOCJIEICTBHIA.

METANPE/METHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs mporpammsbl Mo (QU3MKe Ha ypOBHE OCHOBHOI'O OOUIETO

oOpa3oBaHus y oOyyaronierocsi OyayT copMUpoBaHbl MeTanpeAMeTHbIe pe3yJbTaThl,
BKITIOYAIOIIINE TTO3HABATEbHBIC YHUBEPCAbHBIC YUeOHBIE IEHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCAIbHbIC Y4eOHbIC ICHCTBUS, PETYISTUBHBIC YHUBEPCATbHBIC YUCOHbBIC TEHCTBUS.
IMo3naBaTe/ibHBIE YHHBEPCAJIbHBIE yUeOHbIE 1eHCTBUS

ba3oBbIe Jornueckue 1eMCTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHH);
yCTaHABJIMBATh CYIICCTBCHHBIA TMpPHU3HAK KIAaCCU(PUKAIIMKA, OCHOBAHMS JIJIs
000011IeHHS U CPAaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUHS B paccMaTpHBaeMbIX (hakTax,
JAHHBIX ¥ HAOIIOJCHUAX, OTHOCAIIUXCS K (DU3MUSCKUM SIBIICHUSIM;

BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U MPH U3YYCHUH (PU3NUYCCKUX SIBJICHUN
U TPOIIECCOB, JiejaTh BBIBOABI C  KCIOJB30BAaHUEM JICAYKTHBHBIX |
WHAYKTUBHBIX YMO3aKJIIOUCHUH, BBIJIBHTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(U3HYECKHUX BEIUYHH,

CaMOCTOSITEIbHO BBIOMPATh CIOCOO pelieHUs ydeOHOW (Hu3uYecKoi 3amaadu
(cpaBHEHHME HECKOJILKMX BapUaHTOB PEILICHHUS, BEHIOOP HarOOJIee MO IXOISIIEro C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble nucciiefoBaTeILCKHE AeCTBHUA.

UCIIOJIb30BATh BOMPOCKI KaK UCCIIEIOBATEIbCKII MHCTPYMEHT IMO3HAHUS;
NPOBOAUTH [0 CAMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXKHBIN
(bu3MYeCKUii SKCTIEPUMEHT, HEOOIbIIIOE UCCIIEIOBaHHE (PU3NYECKOTO SIBJICHHUS;
OLICHMBAaTh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIUIO, MOTYYECHHYIO B
XO/JI€ UCCIIEJIOBAHMS HIIA SKCIIEPUMEHTA,

CaMOCTOSITEIbHO (POPMYIUPOBATh OOOOIIEHHS M BBIBOJBI IO pe3yJbTaTam
POBEIEHHOTO HAOIIOICHHUS, OIIbITA, UCCIIETOBAHUS;

IIPOTHO3MPOBATh BO3MOXKHOE JalIbHEIee pa3BUTHE (PU3NUECKHUX MPOIIECCOB, a
TaKk)K€ BBIJIBUTATh NPEINONOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUSX H
KOHTEKCTaXx.

Pabora ¢ nndopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3aITPOCHI MPHU TTOUCKE U 0TOOpe
uHbOpMallUd WIM JaHHBIX C YYETOM TNPEUIONKEHHOW ydueOHOW (u3nueckoi
3a/1a4u;

aHAIM3UPOBATh, CHCTEMATHU3MPOBATh W HMHTEPIPETHPOBATH HH(OpPMAIIHIO
Pa3IMYHBIX BUJIOB U ()OPM IIPEICTABIICHUS;



CaMOCTOSITENBHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY NpeACTaABIECHUS NHPOPMaLUU
U WUIIOCTPUPOBATh peLIacMble 3aJjaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu,
MHOM rpauKoi 1 UX KOMOMHALMSIMHU.

KOMMyHI/IKaTI/lBHBIC YHUBEPCAJIbHLIC yqeﬁnble IleﬁCTBHHI

B XOJIe 00CY>KJIeHUsI y4eOHOTO MaTepHalia, pe3yJIbTaToB Ja0OPATOPHBIX PadOT U
MPOEKTOB 33JaBaTh BOIMPOCHI TIO CYIIECTBY 00CY>KAaeMOil TEMBI U BBHICKA3bIBATh
W7IeH, HalleJICHHBIC Ha PEIICHHE 3aJaud W TOJIepKaHue OJlaroXenaTelbHOCTH
OOIIIeHNS,

COIIOCTABIISATh CBOW CYXIEHHUS C CYKICHHUSMH JAPYTHX YYaCTHUKOB JHAJIOTra,
OOHapy’KMBATh PA3INYHE U CXOACTBO TO3UIINH;

BBIPa)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

MyOMMYHO TIPEACTaBIATh PE3YyJIbTATHl BBHIMOJIHEHHOTO (DU3NYECKOTO OIBITa
(9KCTIepUMEHTa, CCIIEI0BAHMS, POCKTA);

MOHUMAaTh ¥ HWCIOJB30BaTh TMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHON
paboThI P pellIEHUU KOHKPETHOU (hpU3MUeCcKOr MPpOoOIeMbl;

NPUHUMATh IIETTH COBMECTHOHN JEATEIHHOCTH, OPTaHU30BBIBATh JICHCTBHS MO €€
JOCTI)KEHUIO: paclpeAesaTh PO, OOCYXIaTh TPOIECCHl H  Pe3yNbTaThl
COBMECTHOMU paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBITIOJIHATHG CBOIO YacTh PAa0OTHI, JOCTHrash KadyeCTBEHHOTO pe3yjbTara Ii0
CBOEMY HAINpaBJICHUIO U KOOPAWHUPYS CBOHM NEHCTBHSI C JPYTUMHU UYJICHAMU
KOMaH/IbI;

OLICHMBATh KaueCTBO CBOEro BKJIaJa B OOMMH NPOAYKT IO KPUTEPUsM,
CaMOCTOATEIbHO CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOIECHCTBUS.

PeryasiTuBHbIe YHUBepCcaJbHbIEe YueOHbIe 1eiicTBUS
Camoopranusanus:

BBISIBJIATE MTPOOJIEMBI B JKU3HEHHBIX W YUYEOHBIX CUTYaIUsX, TPEOYIOIIUX IS
peteHus: GU3NICCKUX 3HAHHMIA;

OPHUCHTHPOBATBHCSA B pa3IMYHBIX  MOIXOJAaX  MPUHATHS  PEIICHHH
(MHOUBUAyaIbHOE, TPUHSATHE pEIICHUS B TPyINNe, TPUHATHE pPEIICHUH
TPYIIION);

CaMOCTOSATEIBHO COCTABIIATH AJNTOPUTM pEIICHUS (QU3UYECKON 3aJaudl WIH
IUIaHA WCCIICZIOBaHUSI C YYETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MpeIaracMble BApUAHTBI PEIICHUIA;

JeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIL, 3MOIMOHAJIbLHBIN MHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IPEIararh IUIaH €€ U3MEHEHUS;
OOBSICHATD MPUYUHBI JOCTHKEHUS (HEAOCTHKEHUS) PE3yJIbTaTOB JIeATEIbHOCTH,
JlaBaTh OLICHKY MPHOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb (B TOM YHUCJIE B XOJ BBINOJHEHUS
(U3NYECKOTO MCCIIEJIOBAHUS WM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
MU3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIIMX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIA U YCIIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYroro 4elloOBeKa B XOJE CIOpa WM JTUCKYCCHU Ha
Hay4YHYIO TEMY, [IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

MpU3HABATh CBOE MPABO Ha OMIMOKY MpPH pelIeHUH (PU3MUECKUX 3a/1ad WiId B
YTBEPXKACHUAX Ha HAyYHbIEC TEMBI U TAKOE XKE MPABO IAPYTroro.

HNPEIMETHBIE PE3YJIBTATbBI



K koHny oOyueHuss B 8 kJjacce npeameTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHU:

WCIIOJb30BaTh TOHATHS: Macca W pa3Mepbl MOJEKYJd, TEIUIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSHUS BEIIECTBA, KPUCTAJUIMUECKUE U
aMop(HBIC Tella, HACHIIICHHBIM M HEHACBIIIEHHBIN Tap, BJIAXKHOCTh BO3AyXa,
TEeMIIepaTypa, BHYTPEHHSISI SHEPrus, TEIJIOBOM JBUTATellb, SJIEMEHTAPHBIN
AIEKTPUUYCCKUM 3apsJl, DJIEKTPUUECKOE I0J€, MPOBOAHUKU U JAUDIIECKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKUNA TOK, MArHUTHOE MOJIE;

paznuuaTh SBJICHUS (TEIJIOBOE pacCIIMpEHUE U CXKaTuhe, TeIUIonepenaya,
TEIJIOBOE pPAaBHOBECHE, CMauyMBaHWE, KAMWUIAPHBIE SBJICHUS, WCIapEHUe,
KOHJIGHCAllUsI, TUTaBJICHUE, KpUCTaM3anus (OTBEpAEBaHUE), KHUIICHHE,
Teronepenaya (TEMIOMPOBOJHOCTh, KOHBEKIUS, H3IYyUYEHUE), IICKTPU3ALMS
TeN, B3aUMOJICUCTBUE 3apsJOB, JACUCTBUSA IJICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBHE MArHUTOB, JI€HMCTBHE MAarHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM, DOJEKTPOMArHUTHAs WHIYKIUS) 1O OIMUCAHUIO UX
XapaKTEePHBIX CBOMCTB W Ha OCHOBE OMBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE
¢du3nueckoe sBIEHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3HMYECKUX SIBICHUM B OKPY’KaIOIIEM
MUpE, B TOM uuclie (PU3UYECKUE SBICHUS B TPUPOJAC: IMOBEPXHOCTHOE
HATSDKEHWE W KAaMWUIAPHBIE SBJICHUS B TPHUPOJE, KPUCTAUIBI B TPUPOJC,
uznydenue CollHIIa, 3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, OOpa3oBaHHE
poCBl, TyMaHa, WHes, CHera, OJJIEKTPUYECKHE SsBJICHUS B arMmocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MMOJie 3eMIH, Ipeiid MOITIOCOB,
pOJIb MarHUTHOTO TIOJS JJIs JKM3HU Ha 3emiie, MOJIAPHOE CHUSHUE, TPH ITOM
MEPEBOAUTh TPAKTUUECKYIO 3ajJadyy B Y4eOHYI0, BBIICIATH CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKK) PU3NUECKUX SIBJICHUM;

OTHMCHIBATh HW3Y4YEHHBIE CBONCTBA Tel W (U3HYECKHE SBJICHHS, HCIOJIb3Ys
dbu3mveckre BETWYUHBI (TeMIlepaTypa, BHYTPECHHSS DJHEPTUs, KOJIHMYECTBO
TEIJIOTHI, yAEIbHAas TEIUIOEMKOCTh BEIECTBA, yJAeNbHAs TEIUIOTa IUTaBJICHUS,
yAelbHas TeIioTa mapooOpa3oBaHus, yAelbHas TEIJIOoTa CrOpaHUs TOIUIHMBA,
KO3 (PUITMEHT TOJIe3HOTO JEHCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEJIbHAS
BJIQXHOCTh BO3/yXa, OJJCKTPUUYECKHM 3apsll, CHJa TOKa, OJJIEKTPHYECKOE
HalpsDKEHWEe,  COMNPOTHBIICHWE  IPOBOJHWKA, YACIBHOEC  CONMPOTHUBIICHUE
BCIIIECTBA, paboTa M MOIIHOCTH SJEKTPUYECKOTO0 TOKa), IPH OIHWCAHHUH
NPaBUIBHO TPaKTOBAaTh (U3MYECKUNM CMBICT  HCIIONB3YEMBIX  BEIHYHH,
0003HaUCHHUsI W EIWHUIBl (PU3MYECKUX BEIWYUH, HAXOJUTh (OPMYJIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3NYECKYI0 BEIWYHMHY C JPYTMMH BEJIMYWHAMH,
CTPOUTH TpaUKH U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepPU30BaTh CBOWCTBA TeN, (PU3MUECKHUE SBJIICHUS M MPOIECCHI, UCIIONb3YS
OCHOBHBIC  TOJIOKEHUSI  MOJICKYJIIPHO-KUHETUYECKONW  TEOPUH  CTPOCHUSA
BEIIIECTBA, MPUHIUIT CYNEPIO3UIIUM TOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsjaa, 3akoH Owma Ui ydacTka 1enu, 3akoH JDxoyms—Jlenna,
3aKOH COXpPAaHCHMsI DHEPTrHUH, IMPU 3TOM JIaBaTh CJOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3alKChIBaTh €r0 MAaTEMaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PM3MUECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE
CUTYalHi MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYUHHOCIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHWE U3 1-2 Jormdeckux



maroB ¢ omnopod Ha 1—2 WH3y4yeHHBIX CBOWCTBa (DU3MUECKHUX SIBJICHMUIA,
(pU3HYECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemarb pacy€THble 3aJaud B 2—3 NEHCTBUSA, UCIOJIb3Ys 3aKOHBI U (DOPMYIIBL,
CBA3BIBAIOIIME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHaju3a yCIOBUS 3a7aduu
3alHChIBaTh KPAaTKOE YCIIOBUE, BBISBIIATH HEJOCTATOK MAHHBIX JJISl PELICHUs
3aauM, BBIOMpPATh 3aKOHBI M (OpPMyJbl, HEOOXOAUMBIE JUIsl €€ pelIeHHUs,
MPOBOJUTH pPAcu€Thl M CpPaBHUBATh IIOJYYEHHOE 3HAUYCHHE (PUINYECKOMN
BEJIMYMHBI C U3BECTHBIMH JTaHHBIMH;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PUINIECKUX
METO/IOB, HCIIOJIb3Yysl OINHCAHWE HCCIEAOBAaHUA, BBIICIATh MPOBEPSIEMOE
MIPeANoIOKEeHHE, OLICHMBAaTh  MPABUJIBHOCTH  MOpAJKA  IPOBEJIEHUS
UCCIeI0BaHus, AeNaTh BbIBOJIbI;

MIPOBOJUTH OMBITHl MO HAONIONEHUI0 (DU3MYECKUX SABJICHUNA WM (PU3NUECKUX
CBOMCTB TeJl (KamWJUIApHbIE SIBJIEHUS, 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IMpoliecca OCTBIBAHMS M HArpeBaHHs MpuU
U3Jy4YeHUU OT I[BETa HW3Nydarouled (MOromnarollei) NoBepXHOCTH, CKOPOCThb
UCHIApPEHUsT BOJABI OT TeMIepaTypbl KUJIKOCTH U IUIOIMIATU €€ MOBEPXHOCTH,
NEeKTpU3alMsl  Tedl U B3aUMOJCIHCTBHE  DJEKTPUYECKHX  3apsjoB,
B3aMMO/JICIICTBUME TMOCTOSHHBIX MAarHUTOB, BU3yajW3allMs MarHUTHBIX TMOJIeH
NOCTOSIHHBIX MAarHUTOB, JIEHCTBHS MarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM,
CBOICTBa 3JIGKTPOMAarHuWTa, CBOMCTBA SJIEKTPOJBUTATEINS TMOCTOSIHHOTO TOKA):
(dbopMyIMpOBaTh IPOBEPSiEMblE IPEINOJIOKEHHs, COOMpaTh YCTAHOBKY U3
IPEUI0KEHHOI0 000pYJOBaHUs, ONMCHIBATH XOJ ONbITa M (OPMYIUPOBAThH
BBIBO/IBI;

BBITIOJHATE INPAMBIE M3MEPEHMs] TEMIIEPaTypbl, OTHOCUTEIBHOW BIIAXXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JIATYMKOB (PU3MUECKUX BEIMUYUH, CPABHUBATH PE3yJIbTAaThl U3MEPEHHUH C y4ETOM
3aJJaHHOH a0COJIIOTHOW MOTPELIHOCTH;

OPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (U3MUECKOW BEIMYUHBI OT
JPYroi ¢ UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHUS
IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAIM IONEPEYHOI0 CEUEHUs U YAEIBHOIO
COIIPOTHBIICHHMSI BEIECTBA MPOBOIHUKA, CHUJIBI TOKA, UAYLIETO Yepe3 MPOBOIHUK,
OT HaNpsDKEHHs Ha [POBOJHUKE, HCCIEIOBAaHUE IIOCIEI0BATEIBHOIO U
HapajyieIbHOTO COEAMHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBaHUE,
coOMpaTh YCTAHOBKY U BBIMOJHATD U3MEPEHHUSI, CIIEAYs MPeUI0KEHHOMY ILIaHy,
¢ukcupoBaTh pe3yJbTaThl MOJYYECHHOHM 3aBUCHMOCTH B BHJAE Tabmul U
rpauKoB, J1e1aTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHUS;

OPOBOJUTh KOCBEHHbIE H3MEpEeHHs]  (PU3MUecCKuX BenuuuH (yJenpHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJICHHWE MPOBOJHHMKA, paboTa MU MOIIHOCTH
EKTPUUYECKOTO TOKA): IJIAaHUPOBATh U3MepeHus, cobupaTh
9KCIIEPUMEHTAIBHYIO YCTaHOBKY, ClEAys NPEUIOKEHHOW WHCTPYKLUH, H
BBIYUCIIATh 3HAUCHUE BEINYNHBI,

coOnrofaTh MpaBWia TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh MPUHLUIBI ACHCTBUA W3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMICTB € ONMOPOM HA UX ONMUCAaHUA (B TOM YHCIIE: CUCTEMA OTOIUIEHHS JJOMOB,
TUTPOMETP, MapoBasi TypOHHA, aMIIEPMETP, BOIBTMETP, CUETUUK IICKTPUIECKON
SHEPIHH, IEKTPOOCBETUTEIbHBIE PUOOPHI, HATPEBATEIbHBIE AIEKTPOIIPHUOOPHI



(npumepsl), NEKTPUYECKUE MIpeI0XPaHUTEIH, AJIEKTPOMArHmr,
ANEKTPOABUIATENb TIOCTOSSHHOIO TOKAa), MCIOJNb3ysl 3HaHUS O CBOMCTBax
(u3nYeCKUX SBJIEHUN U HEOOXOAUMBbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOHCTBA U M3MEpPUTENbHbIE TPUOOPHI
M0 CXeMaM M CXEMaTU4YHbIM pPHUCYHKaM (KHUIKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETpP, JIBUraTellb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl DJIEKTPUYECKUX LENel ¢ MOCIeN0BaTEeNIbHBIM U
napajijieIbHbIM COEAMHEHHEM JIIEMEHTOB, pasiuyasl yCIOBHblE 0003HAYEHUS
AJIEMEHTOB EKTPUUECKUX LEEH;

MPUBOJUTH MPUMEPHI (HAXOAUTH HH(OpPMAIMIO O MpUMEpax) MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEAHEBHOW KU3HU IJIs1 00eCreUeHUs
0€30MacCHOCTH NP OOpAIlEHUHU € MPUOOpPAMH U TEXHHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHMs 370pOBbS U COOIIOACHHMS HOPM SKOJOIMUYECKOro TIOBEJIEHUS B
OKpY>Karolleil cpeae;

OCYUIECTBIISITh NOUCK MH(pOpManK (puznyeckoro cogepxanus B lutepuere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpPAaBHEHHUS JIOTIOTHUTEIbHBIX HCTOYHUKOB
BBbIIETIATH UHGOPMALIMIO, KOTOpas SABISETCA MPOTUBOPEUYUBOM HIIM MOKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BAaTh NP BBINOJHEHUM YYEOHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
aUTepaTypy GU3NUECKOTO COAEpKaHUs, CIIPABOYHBIE MaTepUaIbl, PECYPChI CETU
WNurepHer, BiageTh npuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHU
UH(pOpPMAaLUK U3 OTHOW 3HAKOBOM CHCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpaTKHE YCTHBIE COOOIIEeHNUs, 0000mIas
MHPOPMALMIO U3 HECKOJIBKMX HMCTOYHHKOB (PU3UYECKOIO COJAEp:KaHUS, B TOM
qucie yOJINYHO IPEJCTaBIATh pe3ybTaThl IPOEKTHOU WIN
UCCIIEIOBATENIbCKOM  JIEATENIBHOCTH, MPU ATOM TIPAMOTHO  HCIIOJIb30BATh
U3yUYeHHBIN MOHATUIHBIN anmapar Kypca (pU3MKH, COPOBOXKIATh BBICTYIIIICHHUE
MIPE3ECHTALIUEN;

IpY BBIOJIHEHUH Y4E€OHBIX MPOEKTOB U MCCIEN0BaHUM (PU3NYECKUX MPOIECCOB
pacnpesensaTh 0O0S3aHHOCTH B TIpPYyNNE B COOTBETCTBUU C IOCTaBICHHBIMU
3aJjauaMu, CJIEIUTh 3a BBIIOJIHEHUEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro,
a/JIecKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TIPYIIIbI,
BbICTpanBaTh KOMMYHUKAaTUBHOE B3aMMOJEWUCTBUE, TMPOSABIAS TOTOBHOCTD
pazpemarb KOH(IUKTHL.



TEMATHYECKOE IINTAHUPOBAHUE

KosmmmyecTBo yacos DJIeKTPOHHBbIE
o HaumeHnoBaHue pa3/iesioB U TeM (uudposbIie)
Ne n/m OpOrpaMME! Beero KO;TpOJIbeIe HpﬁaKanecKHe 06pPA30BATEILHbIE
padoThI padoThI pecypebi
Pazpnen 1. TensioBble siBj1eHUA
. bubmoreka [IOK
11 CrpoeHue 1 CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
12 Tennosere mpoueccat 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. DjekTpuYecKue  MATHUTHBIE SIBJICHHUS
21 DNeKTpUYECKUe 3apsbl. 3apsHKEHHBIE TeIa v 1 bubnuorexa [JOK
' U MX B3aHMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN IEKTPUIECKUN TOK 20 2 7 htptlpgjllcr):eeléi OL(I) ru/7f4181.ce
bu6moreka [IOK
23 MaruuTHeIC ABIICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ONCKTPOMArHHTHA MHAYKIMS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PezepBHOC Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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MPOBEPSAEMBIE TIPEIMETHBIE PE3YJbTATbI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIHIETO OBPA3OBAHMUSI

Konx nposepsiemoro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHbIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nmporpaMMbl OCHOBHOT O 001mero 06p33OBaHI/Iﬂ

11

HCIIOJIb30BaTh IOHATHA

1.2

pasiinvdaTth ABJICHUA 110 OIHMCAHUIO HUX XAPAKTCPHLIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HBquCKOC SABJICHHUC

1.3

pacrio3HaBaTh ~ MPOSIBJICHHWE  M3YYEHHBIX  (U3WYECKHX  SBICHUH B
OKpPY’KaIOILlEM MUPE, B TOM 4Hciie GU3NUYECKUE SABJICHUS B IPUPOAE, IIPU 3TOM
MEepPEeBOJIUTh MPAKTUUYECKYIO 3a/ady B y4EOHYIO, BBIJIENATH CYLIECTBEHHbBIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUIN

14

OTHCHIBAaTh M3y4YEHHBIE CBOMICTBa Tel M (PU3MUECKUE SIBICHUS, HCIOJIb3YS
(u3nyeckrue BEIUYHHBI, IPU OMUCAHUH MPABUIBHO TPAKTOBATH (DPU3HUECKUN
CMBICIT HCIIOJIb3YEMBIX BEJIMYMH, O0O3HAYEHHsS] U EIUHUIIBI (PU3NYECKUX
BEJIMYMH, HAaXOIUTh (OPMYJbl, CBS3BIBAIOLIME JaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOMUTh TpadUKH H3YYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUYMH

15

XapaKTepu30BaTh CBOMCTBa TeJ, (U3MUECKUe SBICHHUS U TPOILIECCHI,
WCIOJIb3YSl U3YUYECHHBIE 3aKOHBI, IPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3allMChIBATh €M0 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSACHATh (PU3MUECKHE TPOIECChl W CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMi TMPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYNHHO-CIICJICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHUE U3 | — 2 JTIOTHYECKUX
maroBp ¢ momMompio 1 — 2 M3ydeHHBIX CBOWCTBA (PU3WUYECKUX SBICHHIA,
(U3NYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbBIC 3a/1a4 B 2 — 3 ICHCTBUS, UCIIONIB3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBarOIIKE (PU3NYECKHE BEJMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/laud
3alMCBIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK JAHHBIX VIS PELICHHS
3aauu, BBIOMpATh 3aKOHBI M (POpMysbl, HEOOXOAUMBIC il €€ pelIeHHUs,
NPOBOJUTHh pAcu€Thl M CPABHUBATH IIOJIyYCHHOE 3HAYeHUE (U3HUECKOU
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMHU

1.8

pacCiio3HaBaTb HpO6J'IeMI>I, KOTOPBIE MOXHO pPCIIUTHL IIPpH IIOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJIB3yd OIMUCAHUC HCCICAOBAHUA, BbLICIATD
IIPOBCPACMOC IMPpCAIIOJIOKCHUC, OLOCHUBATh MMpaBUJIbHOCTb nopsaakKa
IMPOBCACHUA UCCIICA0BAHNA, ACJIaTh BLIBOABI

1.9

MPOBOAUTD OTIBITHI M0 HAOMIONEHUIO (PU3MUECKUX SBICHUM UM (PU3UUECKHUX
CBOMCTB Tei: (OpMyIupOBaTh MpPOBEpsieMble MPEANONIOKEHHs, COOUpPATh
YCTaHOBKY M3 TPEIJIOKEHHOTO O000PYAOBAaHMS, OMUCHIBATH XOJ OMNBITA H
(hopMynHupOBaTh BHIBOIBI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHMSI C UCIIOJIb30BAaHUEM aHAIOTOBBIX IPUOOPOB U
JATYUKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATh pe3yabTaTbl W3MEPEHUH ¢
y4€TOM 3a7]aHHOM abCOJIFOTHON NOTPEIIHOCTH

111

HPOBOJUTH HCCIEOBAaHUE 3aBHCUMOCTU OJHOW (pU3MUYECKOW BETUYMHBI OT
JpYrol  C  HCIOJIb30BAHMEM  TPAMBIX  U3MEPEHMI:  IUIAHUPOBATh
UCClleIoBaHUe, COOMpPATh YCTAHOBKY M BBINOJHATH WM3MEPEHUS, CIEHYs
NPeUIOKEHHOMY  TJIaHy,  (UKCHpOBaTh  pe3yabTaThl  MOJIYYEHHOM
3aBHCHMOCTH B BUJE TaOIUI] M rpaduKoB, AejaTh BBIBOJBI 10 pe3ysbTaTaM




HUCCICA0BaHUA

1.12

MPOBOJIUTh KOCBEHHBIE HU3MEPEHUS (PHU3MUECKUX BEIMYUH: IUIAHHUPOBATH
U3MEpEHHUs,  COOMpaTh  HOKCHEPUMEHTAIBHYIO  YCTaHOBKY,  CIIAys
MIPEI0KEHHON UHCTPYKLMH, ¥ BBIYUCIIATH 3HAUEHUE BETUUUHBI

1.13

coOiroAaTh MpaBWila TEXHUKU OE30MAaCHOCTH IMpHU padoTe ¢ 1abopaTOPHBIM
000pynoBaHNEM

1.14

XapaKTepu30BaTh  MPHUHLHUIBI  JTEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX ONMUCAHUS, HUCIIOJIb3Yys 3HAHUA O
CBOMcTBaX  (M3MYECKUX  SBICHUH ©  HEOOXomumble  (U3UUECKUE
3aKOHOMEPHOCTH

1.15

pacmno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA W  H3MEPUTEIIbHbBIC
MpUOOpHl MO CXeMaM W CXEMAaTHYHBIM PHUCYHKaM, COCTABJISITh CXEMBbI
AIEKTPUYECKHUX IENEN ¢ MOCIEeI0BATEIbHBIM U MAPAJIEIBHBIM COEAUHEHHEM
AJIEMEHTOB, pa3iMyasi yCJIOBHbIE O0O03HAUEHUsSI DJIEMEHTOB DSJIEKTPHUYECKUX
neneun

1.16

MIPUBOJIUTH MPUMEPHI (HAXOIUTh UH(POPMAILIMIO O IPUMEpax) MPaKTUYECKOTO
WCTIONb30BaHUsI  (U3UYECKUX 3HAHUH B TIOBCEJHEBHOM JKU3HU  JUIA
obecrnieueHns 6€30MaCHOCTH IpU OOpallleHu ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBaMH, COXpPAHEHUS 3JJ0POBbSI U COOTIOACHUSI HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEN cpelie

1.17

OCYILIECTBIISATh TOMUCK HH(popManuu (U3HUECKOTO COJEp>KaHUusl B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAaHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX MCTOYHHMKOB BBIACIATh MH(OpPMAIMIO, KOTOpas SBISETCS
MPOTHUBOPEUNBOM MUJIM MOXKET OBITH HEIOCTOBEPHOMN

1.18

WCIIONh30BaTh TIPU BBITIOJHCHUN YYEOHBIX 3aJaHHil HAYYHO-TIOMYISPHYIO
JIUTEPaTypy (PHU3MUECKOTO COAEPIKaHUs, CIPABOYHBIE MaTEpPHAaJbl, PECypPChHI
cetru  MHTepHer; BiameTh NpuéMaMd  KOHCIEKTHPOBAHHS  TEKCTa,
npeobpazoBaHus HHOOPMAITMH U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co37aBaTh COOCTBEHHBIC ITMCBMEHHBIC W KpaTKHE YCTHBIC COOOIICHHUS,
0000mas uHOpPMAIMIO W3  HECKOJBKHX HCTOYHHKOB  (DU3UIECKOTO
COJICP)KaHHUS, B TOM YHCJIC IMyOJUYHO MPEJICTABJIATh PE3yJIbTaThl MPOCKTHOM
WIH WCCIICIOBATEIILCKOM JICATSIIBHOCTH, MIPH 3TOM I'PaMOTHO MCIIOJIb30BaTh
U3YYCHHBIM TOHATUHHBIA  ammapar Kypca (QU3UMKH, COIPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAIIMCH

1.20

IIpU  BbIIIOJIHCHUHU y‘Ie6HBIX IIPOCKTOB H HCcieJOBaHUM (bHSPI‘ICCKPIX
IMpoHeCCOB PaCIPCACIIATh 0053aHHOCTH B I'pynmne B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM 3aJadaMM, CICAUTHL 3a BBIIIOJIHCHHUCM IIJIaHa JIeUCTBUN M
KOPPCKTHPOBATh €ro, aJACKBATHO OLCHHBATDH CcOOCTBEHHBIH BKJIaJd B
ACATCIIbBHOCTD TPYIIIIbI, BBICTPANMBATH KOMMYHHKATUBHOC BSaHMOHCﬁCTBHC,
IIPOABJIAA TOTOBHOCTL pa3plilaTh KOH(i)J'II/IKTBI




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

Kon
pa3esa Koa 3s1ementa IIpoBepsieMble 3/1eMeHTBI CO/IEPKAHUSA
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KHHETHIECKOM
6.1 TEOpUU CTPOEHHUS BellecTBa. Macca U pa3Mepbl MOJIEKYIL.
' OnbITEl, TOATBEPXKIAIOIIAE OCHOBHBIE  ITOJIOKEHHS
MOJICKYISIPHOKHHETUYECKON TEOpUH
6.2 Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM
: BeniecTBa. Kpucrammyeckue u amopdHsie Tena
OObscHEHNE CBOWCTB ra3oB, KHUAKOCTEH W TBEPABIX Tel
6.3 Ha OCHOBE TIOJOXXEHUH  MOJIEKYISIPHOKWHETUIECKON
TEOPUN
6.4 CMauuBaHue U KalWUISIPHbIE SBJICHUS
6.5 TemnoBoe pacmmpeHue U cxaTrue
6.6 Temneparypa. CBs3p TeMmeparypsl CO  CKOPOCTBIO
' TETUTOBOTO JIBFYKEHHS YaCTHUI]
6.7 Bayrpennss sueprusi. CriocoObl H3MEHEHHS BHYTPEHHEH
: SHEPTHHU: TETUIONepeada u COBEpIIeHNE paboThI
6.8 Bunpl Teronepenayn: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
: U3ITydeHHE
6.9 KomunuectBo TEIIOTEI. V nenpHas TEIIOEMKOCTD
' BEIIIECTBA
6.10 TermmooOMeH ¥ TEIJIOBOE paBHOBecHE. YpaBHEHHUE
6 ' TEIIOBOTO OanaHca
6.11 [1naBneHne u OTBEpAECBaHNE KPUCTAIITMYECKUX BELIECTB.
' VY aenpHas TEIIIOTA IJIABICHUS
[TapooOpa3zoBanue u  KoHAeHcauus.  VcmapeHue.
6.12 Kunenne. VYaenpHas  Temiota  mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpPATypbl KHUIIEHUSI OT aTMOC(EpPHOIro
JaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus ToIIMBa. Y IesibHAas TEIIOTa CTOPAHUS
[Ipunmuner  paGotel  TermwmoBbix — aBuratened  KITJ
6.15 TEIUIOBOTO JABHUratens. TemyoBble ABUraTeld U 3alluTa
OKpY>KaroIen cpeibl
6.16 3aKOH COXpaHEeHUsI U MIPEBPALICHHS SHEPTUHU B TETLTOBBIX
) nporieccax
[IpakTryeckue paboOThI:
HH#HParf#H#OnbpITEl IO OOHApYXEHUIO JeWCTBUS — CHII
MOJIEKYJIIPHOTO MPUTSKEHHUS.
H#HA#H#Par##H#ONBITBL 10 BBIPALMBAHUIO  KPHUCTAJJIOB
6.17 MIOBapEHHOM COJM UJIM caxapa.

#H##HPar##H#OnbITI o HaO0JII0 ICHUTO TEIJIOBOT'O
pacuIvpeHusl Ta30B, )KUIKOCTEH U TBEPIBIX Tell.
#H#HPar###Onipeienienne JaBJeHUs] BO3Jyxa B OalsloOHE
HINPHIIA.




H#HPar#H##ONbITEl,  IEMOHCTPUPYIOIIME  3aBUCUMOCTH
JABJICHHUS BO3JyXa OT €ro oObéMa W HArpeBaHUs WU
OXJIAXKICHUSL.

###Par### IpoBepka TUNOTE3bl JIMHEMHOW 3aBUCUMOCTH
JUTMHBI CTOJIOWKA KUJKOCTH B TEPMOMETPUICCKON TPYOKe
OT TEMITIEPATYPHI.

#HiHtPar#HH#Habnonenne n3MEHeH!s] BHYTPEHHEW SHEPIUU
TeIa B pe3yiabTaTe TEIUIoNepenadd W padoThl BHEITHUX
CHIL.

#i#HtPar##HlIccnenoBanue  SIBIEHUS TEIUIOOOMEHA IIpU
CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
#H##Part###Onpenenenue KOJINYECTBA TEIUIOTEL,
MOJYYeHHOTO BOJIOM TP TEIJI0OOOMEHE C HarpeThiM
METATUICCKAM IIHITTHIPOM.

#H##Par###Onpenenenue yAETbHOM TEIUIOEMKOCTH
BEIIlECTBA.

###Par###lccneoBanne mpoliecca UCIapeHus..
###Par###Onpenenenne  OTHOCUTEIBHONW — BIQKHOCTU
BO3/yXa.

#H##Par###OnpeneneHne yaenpbHON TEIUIOTHI TIIABICHUS
JBJIA.

6.18

®u3nyecKue SBICHUS B TPUPOJIC: TMOBEPXHOCTHOE
HaTSKCHUE W KAallWUIAPHBIC ABJICHUA B IIPHUPOJIC,
KPHUCTAJUTBI B MpHpoje, n3nydeHue CoJHIA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalWUIAPBI, IPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIJIOB, JKUIKOCTHBIH TEPMOMETD,
JaT4YuK TeMIlepaTypbl, TEpPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpPHI, NCUXPOMETp, MapoBas TypOuHa,
JIBUTATENIb BHYTPEHHETO CrOPaHUSL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHMS

7.1 OnekTpusaius Tei. J[Ba poaa aIeKTpUIeCcKUX 3apsa0B
B3aumogeiictBue 3apshkeHHbBIX Tel. 3akoH Kysnona
7.2 (3aBUCHUMOCTD CHUJIbI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT
BEJIMYMHBI 3aPSJIOB U PACCTOSHUS MEXTy TEJIaMH )
OnekTpuueckoe mose. HanpsxEHHOCTh 3IEKTPUUECKOTO
7.3 nosia. [lpyHIMIT Cynepro3uIuK SIEKTPUUECKUX MOJei
(Ha KaUECTBEHHOM YpPOBHE)
Hocutenu »snexkTpudeckux 3apsoB. DJIeMEHTapHBIN
74 ekTpuueckuit 3apsn. Crtpoenue atoma. [IpoBogHuKH U
TUDIIEKTPUKA
7.5 3aKOH COXpaHEHUs IEKTPHUUECKOTO 3apsijia
OnekTpuyeckuif  TOK.  YCIIOBHS  CYLIECTBOBAaHUS
76 UIEKTPUUYECKOr0 TOKA. VICTOUHMKN MOCTOSHHOTO TOKa
JleficTBUS SIEKTPUUYECKOT0 TOKa (TEIIOBOE, XUMHYECKOE,
[ MarHuTHOE). DIEKTPUUECKUH TOK B JKUAKOCTSAX U razax
7.8 Onektpudeckass uenb. Cuiga TOKa.  DIEKTPUYECKOE




HalpsHKeHNE

ConpoTuBieHue MPOBOJHUKA. Y IEIbHOE CONIPOTUBIICHUE

7.9

BEIIECTBA
7.10 3axon Oma /15 yuacTka 1enu

[locnemoBarensHoe W mapauieIbHOE  COCAMHEHUE
711 IIPOBOJTHUKOB

5 PaGota u MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH

1 Hxoyna — Jlenna

DNEKTPUYECKUE LENH W TOTPEOUTENH SICKTPUUECKOM
713 sHepruu B ObiTy. KopoTKOe 3aMbIkaHue

IToctostHHbIE MarHuTHL. B3anMoaencTBUE MOCTOSTHHBIX
7.14 MarHuToB

MarnutHoe mnosne. MarHutHoe ToNie 3eMJIM M €ro
.15 3HAYCHHE JIJIS1 )KU3HH Ha 3emIie

OmneiT Dpcrena. MarHuTHOE 10Jie AJIEKTPUYECKOTO TOKA.
7.16 [IpumMenenue >MeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM.

DIIeKTpOABUTATENIb TOCTOSIHHOTO TOKa. lMcrmonws3oBaHue
(= JJIEKTPOJIBUTATENIel B TEXHUYECKUX YCTPOWCTBaX M Ha

TPaAHCIIOPTE

Omneiter  dapagest. SBnenue JIEKTPOMAarHUTHOM
7.18 uaaykuuu. [Ipasuno Jlenna

OnekrporeHeparop. CriocoObl MOTydeHUs dIEKTPUICCKON
7.19 SHEPruu.  DJEKTPOCTAHIIMM  HAa  BO30OHOBIISIEMBIX

HMCTOYHHMKAX SHEPTUU

[IpakTrueckue pabOTHI:

OnbITHI 10 HAOMIOAEHUIO SJIEKTPU3ALUU TeJl MHIKINEeH 1

IIPU CONPUKOCHOBEHHH.

HccnenoBanue OEHCTBUSL  DIIEKTPUYECKOTO IOJII  HA

IIPOBOJIHUKU U TUDJIEKTPUKH.

COopka u mpoBepka pabOThl DIEKTPUYECKOW LEMU

MOCTOSIHHOTO TOKA.

W3mepenne 1 peryiampoBaHUe CUIIbI TOKa.

W3mepenue u peryampoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, UAYIIETO 4Yepe3

pPE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOPA U HAIPSIKEHUS
7.20 Ha Pe3ncCTope.

OnBITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh
ANIEKTPUYECKOTO COMPOTHBJICHUS MHPOBOJHUKA OT €ro
JUIMHBI, TUIOIA/IM TIONEPEYHOTO CeYEeHUsI U MaTepuaa.

[IpoBepka TmpaBuia CIOXKEHHUS  HANpsHDKEHUH  MpH
MOCJIeIOBATEIbHOM ~ COEAMHEHUM JIByX PE3HCTOPOB.
[IpoBepka mpaBuia JUIsl CHIBI TOKa NpPU TMapajulebHOM
COeMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUUECKOTO  TOKA, UAYHIEr0 4epe3  PE3UCTOp.
OmnpeneneHre  MOIIHOCTH  3JIEKTPUUYECKOTO  TOKaQ,
BbIJIENIIEMOM Ha pe3uctope. MccnenoBanue 3aBUCMMOCTH
CHJIBI TOKA, UAYILIETO Yepe3 JaMIIOUKy, OT HAIPSIKSHUs Ha




Heil. Omnpenenenne KIIJ[ narpesarens. HccinenoBanue
MAarHuTHOTO B3aWMOJEHCTBHS IIOCTOSIHHBIX MAarHUTOB.
H3yueHne MarHuTHOrO MOJIs MOCTOSIHHBIX MarHUTOB IPU
X 00bEeIMHCHHH U pa3aencHun. VccienoBanue IeicTBUS
AJIEKTPUYECKOI0 TOKA HAa MarHUTHYIO CTpenKy. OmbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJIECHCTBUS
KAaTyIIKMH C TOKOM M MarHura OT CWIbl TOKa |
HallpaBJI€HUs TOKa B Karymike. l3ydyeHuwe nelcTBHs
MarHMTHOIO  IOJII  HAa  MPOBOJHUK C  TOKOM.

KoncrpyupoBanue u N3y4eHNE paboThI
3JIEKTPOIBUT ATEIS. N3smepenue KITJ
3JIEKTPOABUT ATEIIbHOU YCTaHOBKH. O1BITEI o

WCCIICTOBAHUIO SIBJICHUSI DJICKTPOMArHUTHOW WHIIYKIWU:
WCCIIEIOBAHUE W3MEHEHUN 3HAYEHUs W HaIlpaBJIEHUS
WHIYKIIMOHHOTO TOKa

7.21

@u3nyecKkne SABICHHUS B  MPUPOJIE:  DIIEKTPUUECKUE
ABIIEHUsT B aTtMocdepe,  DIEKTPUUYECTBO  KUBBIX
OpraHu3MOB, MarHUTHOE TMoJjie 3eMiIH, JIpei( TMOIIOCOB,
POJIb MAarHuTHOTO MIOJIA IJId KU3HU Ha 3eMJ'Ie, MOJIAPHOC
CUSHUC

1.22

TexHnueckne yCTPOMCTBA: DIIEKTPOCKOIL, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUETUMK AIIEKTPUUYECKOW SHEPruu,
JJIEKTPOOCBETUTENbHBIE ~ TPUOOPBI,  HarpeBaTelIbHbIE
AIEKTPONTPHOOPHI (mpumeps), ANMEKTPUUIECKUE
NPENOXPAHUTENN, DJIEKTPOMATHUT,  AJIEKTPOJBUIaTENb
MIOCTOSIHHOTO TOKA, FEHEPATOP MOCTOSTHHOTO TOKa




INPOBEPAEMBIE HA OI'D3 110 ®U3BUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHON IMTPOI'PAMMBI OCHOBHOI'O

OBUIETI'O OGPA30OBAHUSA
Kon IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHs
npoBePSIeMOro OCBOCHHUSI OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero
TpeOoBaHuUs o0pa3oBanust Ha ocHoBe PT'OC

[Nonnmanue ponu GU3NKK B HAyYHON KapTUHE MHPA; cHOPMUPOBAHHOCTH 0A30BBIX
IPEJCTaBICHUA O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTU SIBJICHUM MpPUPOJBI, O
POJIU dKCIEpUMEHTa B (PU3UKE, O CUCTEMOOOpasyromeil poiu (U3NKH B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHUKU W TEXHOJOTH, 00 3BOJIONHMH (PU3NYECKUX 3HAHUHA U
UX POJIU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU KapTHHE MUPA, O BKJa/€ POCCUMCKUX U
3apy0eXHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE IPOLIECCOB
OKPY’KaIOILIEr0 MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMS O BHJAaX MaTepuu (BEIIECTBO M II0Jie), O JBWKEHUH Kak crocode
CYLIECTBOBaHUS MaTepUu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOEHUS BEIECTBA, O
¢u3nuecKol  CyIIHOCTH  SIBICHUM  OpUpoabl  (MEXaHMYECKHUX,  TEIJIOBBIX,
AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE DPA3InyaTh SIBICHUS IO OMUCAHUIO UX
XapaKTEepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(buznueckoe sBIIEHUE; YMEHHE PACIIO3HABATH MPOSIBICHUE M3YYEHHBIX (DPU3HUECKUX
SBJICHUH B OKPY’KaIOILIIEM MUPE, BBIIETAS UX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKK)

Brnanenne ocHOBaMU MOHSTHIHOTO arapaTa ¥ CHMBOJHWYECKOTO S3bIKa (PU3UKH U
WCTIONBb30BAHUE WX JJIs PEIICHHS YYeOHBIX 3a1ad; YMEHHE XapaKTepU30BaTh
CBOMCTBa Tell, (pu3nUecKue SIBICHUS U MPOIIECChl, UCTOb3Ys (yHIaMEHTAIbHbIE U
SMIIUPUYECKUE 3aKOHBI

YMenne onmchIBaTh HN3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/I‘ICCKI/IC SABJICHUS, UCIIOJIB3Ys
(1)I/I3I/ILIGCKI/IC BCJIIMYHHBI

Bnagenue ocHOBaMu METO/IOB HAay4yHOTO IMO3HAHUS C YYETOM COOJIOJCHUS MPaBHII
0e30macHOTO Tpyaa: HaOMoAeHHEe (PU3NUECKUX SIBJICHHM:

YMEHHE CaMOCTOSITENIbHO COOHMpaTh AKCHEPUMEHTAIbHYI0 YCTAHOBKY U3 JIaHHOTO
Habopa 000pyAOBaHUS N0 MHCTPYKIMH, OMHMCHIBATH XOJ OIbITa U 3alUCHIBATh €ro
pe3ynbTaThl, GOpPMYIHPOBATH BHIBOIBL;

IpOBEJCHUE TMPSAMBIX U KOCBEHHBIX H3MEpPEHUN (U3NYECKUX BEIUYMH: yMEHHUE
IUIAHUPOBAaTh ~ M3MEPEHUs, CaMOCTOSITENIbHO  COOMpaTh  AKCIEPUMEHTAIbHYIO
YCTaHOBKY MO HMHCTPYKIIMH, BBIYHCIATH 3HAYCHHE BEJIIMYMHBI U aHAJIU3UPOBATH
MOJIyYeHHBbIE PE3ylbTaThl C Y4Y4ETOM 3aJaHHOM MOTPEIIHOCTH PE3YyJIbTaTOB
W3MEPEHMUI;

POBEJICHUE HECIO0XKHBIX HKCIEPUMEHTAJIbHBIX HCCIEIOBAHUIN; CaMOCTOSATEIHHO
coOuparh SKCIEPUMEHTAIbHYI0O YCTAaHOBKY M MPOBOAWTH HCCJIENIOBAHUE IIO
UHCTPYKIUH, PECTABIATDH MMOJIyYEHHBIE 3aBUCUMOCTH (PU3HUECKUX BEIIMYUH B BUJE
TabMuI ¥ TpaduKOB, YUYUTHIBATh MOTPEIIHOCTH, JeJaTh BHIBOJABI MO pPe3ylbTaTaM
UCCIIEOBaHUS

Ilonumanue XapaKTEPHBIX CBOICTB (1)I/I3I/IIIGCKI/IX MoAeaen (MaTepI/IaJ'ILHaH TOYKa,
a0COJIIOTHO TBép)IOC TCJI0, MOJCIN CTPOCHHUA T'a30B, JKUJIKOCTEH M TBépILLIX TCII,
IJIaH€TapHasd MOZICJIb aTOMad, HYKJIOHHAass MOJCJIIb AaTOMHOI'O smpa) U YMCHHC
IMPUMCHSATD UX JJIA 0OBSICHEHHS (1)I/I3I/IIIGCKI/IX IMponeccoB

YMenue oOBICHATH (I)I/I3I/I"ICCKI/IC nmponeccol " CBOICTBa TCJI, B TOM 4YHCIIC U B
KOHTCKCTC chyauHﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, B YACTHOCTH,
BBIABJIATL IMPUYUHHO-CIICACTBCHHBIC CBA3HW W CTPOUTH 0OBsICHEHHE C OHOpOﬁ Ha
HU3YUYCHHBIC CBOMCTBA (I)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, (I)I/ISI/ILICCKI/IC 3aKOHBbI, 3aKOHOMCPHOCTU




1 MOJEIN

YMmenue pemath pacd€éTHbIC 3a1a4M (Ha 0a3e 2 — 3 ypaBHEHUH ), UCTIOJIb3Ys 3aKOHBI U
(dbopmynbl, CBs3bIBaroNMe (DU3MUECKHWE BEIUYMHBI, B YAaCTHOCTH, 3alUCHIBATH
KpaTKOe yCJOBHE 3aJlaud, BBISBIATH HEJOCTAIONINE JAHHBIC, BHIOUPATh 3aKOHBI H
(dbopmyIbl, HEOOXOOUMBIE IS €€ PENICHHS, HCIIOIb30BaTh CIPABOYHBIC TaHHBIC,
MPOBOJIUTH PACU€Thl W OIEHUBATH PEATUCTUYHOCTh IOJIYUEHHOTO 3HAYCHUS
(u3HYECKON BEIIMYUHBI, YMEHHE ONPEIEISTh PAa3MEPHOCTh (DU3MUECKON BEITHMYUHBI,
MOJIYYCHHOM MPHU PEIICHUH 3a1a4n

YMeHHe XapakTepu3oBaThb IPUHLUIIBI ACUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
yKcie OBITOBBIX HpI/I60pOB, N OPOMBIINIICHHBIX TCXHOJOTMYCCKUX MPOLECCOB 110 UX
OTIMCAHUIO, UCTIONB3YS 3HAHUS O CBOMCTBAX (DU3MYECKUX SIBICHUM M HEOOXOJMMBbIE
(u3nueckrue 3aKOHOMEPHOCTH

10

YMeHre UCIIoIb30BaTh 3HAHUS O (1)I/I3I/I‘I€CKI/IX SABJICHUAX B HOBCGI[HGBHOI\/'I KHU3HU OJI0
obecrieueHuss 0€30MacHOCTH IMpH  oOpamieHuu ¢ OBITOBBIMH INpuUOOpamMH U
TEXHUYECKUMHU YCTPOMCTBAMM, COXpAaHEHHUS 3JI0pOBbS U COOJIOJEHUS HOPM
9KOJIOTMYECKOTO TOBEAEHHUSI B OKpYKalolleil cpene; MOHMMaHUE HEOOXOIMMOCTH
IPUMCHCHUA )IOCTI/I)KCHI/II\/i (1)I/ISI/IKI/I n TEXHOJIOTHI pIn) b palluOHAJIBHOT'O
MIPUPO/IOTIONIE30BAHUS

11

OneIT moOuMCKa, TpeoOpa3oBaHUs U NPEACTaBICHUS HHPOpMALMH (PUIUIECKOTO
COJIEpKaHUS C MUCTOJIb30BaHNEM HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
YMEHHE OIICHWBATh JOCTOBEPHOCTh TMOJYYEHHOH WHPOpPMAMM Ha OCHOBE
UMEIOIINUXCS 3HAHUN W JIOTIOJTHUTEIFHBIX MCTOYHHKOB, YMEHHUE HCIOIB30BATh TPU
BBITIOJIHEHUHN Y4eOHBIX 3aJaHUi Hay4YHO-TIOMYJSPHYIO JUTEPATypy (PUIUYECKOTO
COJIep’KaHHus, CIIpaBOYHBbIE MaTepHualbl, pecypchl ceTu HHTepHeT; BlajeHue
0a30BBIMU HaBBIKaMH MpeoOpazoBaHus HHOOPMAIIMU U3 OJTHON 3HAKOBOM CHCTEMBI B
JpYrylo; YMEHHE CO3/1aBaTh COOCTBEHHbIC MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE MHGOPMAIH U3 HECKOJIBKUX HCTOYHUKOB




HEPEYEHb DJJIEMEHTOB COIEPXAHUSA, INIPOBEPAEMbBIX HA OI'D IO
PU3UKE

Kop IIpoBepsieMblii 3JIEMEHT COJEpPKAHUSA
1 MEXAHUWYECKUE ABJIEHU A
11 Mexanuyeckoe JBuxkeHue. MarepuanpHas Touka. Cucrema orcyéra. OTHOCUTENIBHOCTh
JBHKEHUS

PaBHOMepHOE U HepaBHOMepHOe JBMkeHHE. CpenHss ckopocTh. Dopmyiia A BBIUKCICHUS
1.2 cpemHeit ckopocth: v = S/t

PaBHOMEpHOE TpsAMOJIMHEWHOE ABMKEHUE. 3aBHCHUMOCTh KOOPAMHATHI Telia OT BPEMEHH B
Cly4ae paBHOMEPHOTO MPSIMOJUHENHOTO JIBUXKEHUS:

13 xX(f)=x,+vt

I'pacduku 3aBUCMMOCTH OT BpEMEHHU ISl MPOEKIIMHM CKOPOCTH, MPOEKIINH MTepeMEIeHuUs, ITyTH,
KOOPAMHATHI TP PABHOMEPHOM IPSIMOJINHEWHOM JIBUKEHUU

3aBHCHUMOCTH KOOpAUHATHI TCJIa OT BPEMCHU B CilIyda€ PaBHOYCKOPECHHOI'O HpHMOHI/IHefIHOFO
JABMKCHUA:

=
S;[I:f:l =‘|r.|;|: *f—-ﬂ'x * -
i
@opMyITel ISl IPOCKIIMK TIEPEMEISHHS, TIPOCKIIMNA CKOPOCTH W TPOCKIUU YCKOPEHHS MPH
PaBHOYCKOPEHHOM IMPSMOJIMHEHHOM JIBHKCHHU:

2
14 s, (D =vy, -t+a,- % )

U_\'('f) =Up, +a, -1,

a (f)=canst,

a3 a3

- — - = F)
Loy Yix 0,8,

I'pacduku 3aBUCUMOCTH OT BpEMEHH ISl MPOCKIIMH YCKOPEHUS, IPOEKIIUU CKOPOCTH, MTPOEKIIUU
MepeMeleHus, KOOPAUHATHI IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU

CBoOonHoe manenue. Dopmynbl, OMHCHIBAIOLIME CBOOOJHOE MaJE€HUE Tela IO BEPTHKAIH
(IBWXKEHHUE Telna BHU3 WM BBEPX OTHOCHUTEIBHO MOBEpXHOCTU 3emun). ['paduku 3aBUCHMOCTH
OT BPEMEHHU Ui MPOEKIMH YCKOPEHHMsI, MPOEKIIMH CKOPOCTH U KOOPAWHATHI MPH CBOOOJIHOM
MaJeHUH Teja M0 BEPTUKAIU

15

CKOpOCTL PaBHOMCEPHOI'O ABWXXCHUSA TCJIa [0 OKPYKHOCTH. HanpaBneHHe CKOPOCTH.
(DOpMYJ'Ia UL BBIYHUCJIICHUA CKOPOCTH UCPE3 paAnyC OKPYKHOCTH U IIEPHUO O6paH_IeHI/I}IZ
L= ZMR
T

HeHTpOCTpeMI/ITeJ'ILHOG YCKOpPCHHC. HanpaBneHHe HOECHTPOCTPEMUTECIILHOTO YCKOPCHUHL.
q)OpMy.]'Ia JUIsL BBIYUCIICHUS YCKOPCHUS:

16 2
_ b
WmR
CDOpMYJ'Ia, CBA3bIBaroiasA nepuoa U 4aCTtoTy O6paH_ICHI/ISIZ
1

1L"=?




Macca. IInotHocts Bemectsa. @opMyiia Ui BBIYUCICHUS INIOTHOCTH:
m

1.7 V
1.8 Cuna — BexkTopHas puznyeckas BennuuHa. CI0KeHne Cuil
1.9 SBnenue unepruu. [lepssiii 3akoH HproToHA
Bropoi1 3akoH HeroTona:
1.10 F=m-a
CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIb, IEHCTBYIOIIEH Ha TEJO
Bzaumopericteue Ten. Tpernii 3akoH HerotoHa:
111 Fy y=-Fi
Tpenune mokoss W TpeHHE CKOJBXKeHHs. DopMyna Ui BBIYUCICHHUS MOMIYIS CHIIBI TPEHHS
CKOJIbKEHHSI:
1.12 Fp=p-N
Hedbopmanus tena. Yopyrue u Heynpyrue nepopmanun. 3akoH ynpyrou nedopmanuu (3aKkoH
I'yka):
1.13 F=k-Al
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
my -1,
F=G- L1 _2
1.14 R
: Cuna TspKecTH. Y CKOpeHHe CBOOOJHOTO MaAeHUs.
dopmyna JUTsl BBIYUCICHUS CUJIBbI TSDKECTH BONIM3H nmoBepxHocTH 3emun: F = mg.
Jsuxenue maanet Bokpyr Connua. [lepBas kocmuueckasi ckopoctb. HeBecomocTs u
Meperpy3Ku
Nwmmynsc Tena — BekTopHast pusnyueckas BeIMUUHA.
1.15 p=m0
Wmnynbe cucremsl Ten. M3MeHeHne ummyinbsca. IMIysibe CHiIbl
3aKOH COXpaHEHUs UMITYJIbCa JJIS 3aAMKHYTOW CUCTEMBI TeJ:
1.16 P=myU; i,y =const
PeakTuBHOE JBIKEHHE
Mexanuueckas padota. @opmyina 11t BBIYMCICHUS paOOThl CUJIbL:
117 A=Fscosa

MexaHudeckass MOIITHOCTb:




1.18

Kunernueckas u IMOoTCHIMAJIbHAA OHCPTHA. CDOpMy.Ha JJISA BBIYHUCJIICHUA KHHETHYECKOM OHCPIrum:

2

E ™
2

Teopema o0 kuHeTn4yecko! 3Heprun. Gopmysa s BBIYMCICHHS IOTEHIMAIbHOM SHEPT UM TEa,

MIOHSATOTO

HaJ 3eMIEn:

E,= mgh

1.19

Mexanundeckast JHEpTrus:
E=E;+E p
3aKOH COXpaHEHUsI MEXaHNYECKOU aHeprun. PopMyiia i 3aKOHA COXPaHEHUSI MEXaHUYECKOU

SHEpPruM B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpanieHne MEXaHUYECKOW SHEPTUH ITPU HAIMYUU CUIIBI TPEHUS.

1.20

[IpocTthie MexaHu3MBbl. «30JI0TO€ TPABUIIO» MEXAHUKH.
Poruar. Momenr cuiet: M - Fl.
VYcnoBue paBHOBECHS phlyara:

M +M, +...=0
[TonswmxHbIN 1 HeTOABMKHBIN 0710Kku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘HTIHHH

121

JlaBnenue TBEPAOTO Tea.
(DOpMy.]'Ia JJ1s1 BBIYUCJIICHUS JAaBJICHUA TBépI[OFO Teia.
F
P= Gl
JlaBnenue raza. ATMmochepHoOe 1aBJICHHE.
FI/II[pOCTaTI/I‘IeCKOG HAABJICHUC BHYTPU KUAKOCTHU.
(DOpMy.]'Ia JUIsL BBIYUCIICHU A JaBJICHUA BHYTPH KUAKOCTHU:

p=pgh+p,

1.22

3axoH Ilackans. ['uapaBnuueckuit npecc

1.23

3akoH ApXI/IMCI[a. q)opMyna AJI1 OIIPCACIICHUA BBITAJIKWBAIOIIECH CHIJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO,
HOFPY)KéHHOC B XXUJKOCTb UJIM I'a3:

VYcnopue miaBanus tena. [lnapanue CyIOB 1 BO3YXOIIJIaBAHUC

1.24

Mexanuueckue KonebaHus. AMIUIMTyJa, TepuoJ M yactora Kojebanuil. Popmyina,
CBSI3bIBAIOIIAsl YACTOTY M MEPHOJ KOJIeOaHU:




1.25

MareMaTHUeCKUl W TPYXKUHHBIA MasTHUKU. [IpeBpamieHue sHEpruu mpu KoJieOaTeIbHOM
JBHKECHUU

1.26

3aryxaromue kosuebanus. Boinyxaennble kosnedanus. Pezonanc

1.27

Mexannueckue BOJIHEL. HpOI[OJII)HI)Ie U MNONCPCYHLIC BOJIHELIL. I[JII/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHeHHs BOJIHBI:

Lh=v-T

1.28

3Byk. I'pomkocTh M BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHHUIE ABYX CpEl.
Nudpa3Byk u yiabTpa3Byk

1.29

Ilpakmuueckue pabomoi

N3mepenue cpemaHel TUIOTHOCTH BEIIECTBA; AapXUMEIOBOW CHIIBI; KECTKOCTH TMPYXKHUHBI;
KO3 (uLMeHTa TPEHHUsI CKOJIbKEHHs; paOOThl CHUJIbI TPEHUS, CHJIbl YIPYrOCTH; CpEIHEH
CKOPOCTH JIBM)KEHHS OpycKa MO0 HaKJIOHHOM IUIOCKOCTH; YCKOPEHHs OpycKa MpHu JBMXKEHHUHU IO
HaKJIOHHOM TIJIOCKOCTH; YaCTOTHI U TEPHO/Ia KOJIeOaHUH MaTeMaTUIeCKOTO MasTHUKA; YaCTOTHI U
nepuoja KoyuebaHuil MpyKHHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOUIETO Ha pblyar; paboThl
CHJIBI YIOPYTOCTH TpPH TOABEME Tpy3a C IOMOIIBI0 HEMOJABHUKHOTO OJI0Ka; paOOThI CHIIBI
YOPYTOCTH MPH MOABbEME TPy3a C TIOMOIIBIO TMTOJBMKHOTO OJIOKA.

HccnenoBanue 3aBUCHUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOW 4YacTH Tella U OT
IINIOTHOCTH XKHUJAKOCTHU, HEC3aBUCHMOCTH BBITaHKHBaIOIHeﬁ CHJIBI OT MAcCChI T€Jia, CHJIbI TpeHI/IH
CKOJIBXKEHUSI OT CHJIBI HOPMAJbHOTO JaBJICHWSI M OT POJia TOBEPXHOCTH; CHJIBI YIPYTOCTH,
BO3HUKAIOIICH B TMPYXKHHE, OT CTENEHU aedopmaiuu MpYyKHHBI, YCKOpEHUsS Opycka OT yria
HaKJIOHA HaIpaBJIsAIoNIeH; eproia (4acToThl) KoJaeOaHW HUTSIHOTO MasTHHKA OT JUIMHBI HUTH;
nepuoaa KoJeOaHWl MPY)KUHHOTO MasTHHKAa OT MacChl Tpy3a M JKECTKOCTH TPYKUHBI;
HCCIe0BaHUE HE3aBUCUMOCTH TEpHOJa KOJeOaHWN HHUTSHOTO MasTHHKA OT Macchl Tpys3a.
[IpoBepka ycnoBUs paBHOBECHS phlyara

1.30

Dusuveckue sA61eHUS 8 npupode: IIPUMEPLI ABMXKXCHHUA C PA3JIMYHBIMHU CKOPOCTSAMU B JKUBOH U
HEKHBOM npupoae, HCI;'ICTBHC CUJIbl TPEHHA B IMNPUPOAEC MW TEXHUKEC, IMPUIUMBBI U OTJIHUBBI,
JABUIXKCHUC IIJIAHCT Conxeunon CHUCTEMBI, PCAKTUBHOC NBHMXXCHUC KUBBIX OPraHM3MOB, pblyaru B
TCJIC 4YCJIIOBCKA, BJIHNAHHC aTMOC(bCpHOFO JaBJICHUsS Ha JKHUBOH OopraHusM, ILIaBaHUEC pBI6,
BOCIIPpHUATHC 3BYKOB JKUBOTHBIMHU, 3CMIJICTPACCHUC, celicMHU4YecKure BOJIHBI, IYHAMH, 3XO

131

Texuuueckue ycmpoticmea: CHUJOMETP, NAaTYUKU TIOJOXKEHUS, PACCTOSIHUSI M YCKOPEHHS,
JMHAMOMETp, MOJIIMITHUKH, PAKEThl, pblYar, MOJBWKHBIM M HEMOIBUKHBIA OJOKH, HAKIOHHAS
IJIOCKOCTh, IPOCTBIE MEXaHU3MBbI B OBITY, COOOIIAOIIUECS COCYAbI, YCTPOMCTBO BOAOIMPOBO/A,
TUIPaBIMYECKUN Tpecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCTIOIB30BaHHUE YABTPA3BYKA B OBITY U TEXHUKE

TEIIVIOBBIE SABJIEHWA

2.1

OCHOBHBIC TIOJIOKECHHUS MOHCKYHHpHO'KHHeTquCKOﬁ TCOpUHU CTPOCHHUSA BCHICCTBA. Moaenu
TBépILOl"O, KUJIKOIO MU ra3006pa3H0r0 COCTOSIHUM BeEIIIECTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC u aMop(bHHe
TCIIa

2.2

JlBiwkeHne dacTull BemectBa. CBfA3b CKOPOCTH JBWKEHUS YaCTHLl C TeMIIEpaTypoi.
BbpoyHoBckoe nBuxenue, tuddysus

2.3

CMauuBaHue U KalmnJUJIAPHBIC ABJICHUA

2.4

TennoBoe PacCIIupCHUC U C)KATUC

2.5

TennoBoe paBHOBECHE

2.6

Buytpennss sueprus. Pabota u Termonepenaya Kak crocoObl N3MEHEHUs BHYTPEHHEH SHeprun

2.7

Bugsr TCIUIONCpCaauu: TCIIONIPOBOAHOCTb, KOHBCKI U, U3JTYUCHUC




HarpeBanue u oxiaxaenue ten. KonnuecTBo TEMIoThl. Y IeabHAas TEMIOEMKOCTD:

2.8 O=cm(t,—1t,)
3aKOoH COXpaHEHUs YHEPTUU B TEIVIOBBIX MpoIlleccax. Y paBHEHHE TEIIOBOTO OajlaHca:
2.9 O +0, +..=0
Hcnapenne m xonaeHcanus. M3MeHeHWe BHYTPEHHEH HSHEPIrUM B IIPOLIECCE HUCIAPEHUS M
2.10 KoHIeHcalu. Kunenue sxuakoctu. Y aenbHas Termiora napoodpazosanus: L = Q/m
2.11 BraxxnocTts Bo3ayxa
[InaBnenne wu kpucraumzainms. V3MeHeHHe BHYTPEHHEW OSHEpPrud TpU IUIABJICHUHM U
KpUCTAJUTH3alUK. Y IeNIbHAs TETUIOTA TIJIaBJICHUS:
2.12 ?L_Q
m
513 BHyTpeHHsIs SHEPTUs CropaHusl TOIUIMBA. Y Ie/IbHAS TEIUIOTa CropaHus ToruBa: ( = Q/m
2.14 [punnuns! pabotsl TeroBbix asurareneil. KI1J temnosoro nsurarens
Ipakxmuueckue pabomoi
N3mepenune ynenbHON TEIUVIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIMYECTBA TEIUIOTHI,
MOJTYYCHHOTO BOJIOW KOMHATHOW TeMmIiepaTypbl (UKCHPOBAHHOW MAacChl, B KOTOPYIO OIYIIICH
2.15 HarpeTbld HWJINH]P; KOJIMYECTBA TEIJIOThI, OTIAHHOTO HAarpeThIM LIMJIMHIPOM, ITOCIIE OIYCKAHUS
€ro B BOJly KOMHATHOM TeMIIEpaTypbl; OTHOCUTEILHOMN BJIAXKHOCTH BO3yXa; YAEIBHOMN TEILIOTHI
naaBieHus Jipaa. VccnepoBaHue W3MEHEHUs TEMIIEpaTypbl BOJBI IIPU Pa3jIUYHBIX YCIOBUSX;
SIBJICHUS TETJIOOOMEHA MPH CMEUINBAHUH XOJIOJHOM U Topsiueld BObI; Mpoliecca UCIapeHus
Qu3suueckue s6NeHUss 8 npupode: TOBEPXHOCTHOE HATSHKEHHE U KANWJULSIPHBIC SIBICHUS B
2.16 MIPUPOJIe, KPUCTAILIBI B MpUpoje, uznydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3BI;
oOpa3oBaHuUE POCHI, TYMaHa, UHEsl, CHETa
Texnuueckue ycmpoticmea: KaWLISAPbL, NMPUMEPbl UCIHOJb30BaHUS KPUCTAIJIOB, KUAKOCTHBIN
2.17 TEPMOMETpP, JAaTYUK TEMIEpaTrypbl, TEPMOC, CHCTEMa OTOIUIEHHS JOMOB, THUIPOMETPBHIL,
TICUXPOMETP, MapoBasi TypOUHA, IBUTATENIb BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /[Ba Bua 3JIeKTpUYECKUX 3apsoB
3.2 B3anmopericTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO 3apsia
34 Onektpuueckoe nosie. Hampssk€HHOCTB 3iekTpudeckoro mnojist. IlpuHinun cynepnosuuuu
' ANEKTPUYECKHX MOoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apsaaoB. JecTBUE 3JEKTPUUYECKOTO MO Ha AIEKTPUUECKUE 3apsbl.
' [IpoBOAHMKY U AUDTEKTPUKH
[TocTosiHHBIN 2neKkTpuUeckuil ToK. JleiicTBus snmekTpuyeckoro Toka. Cuina toka. Hanpsbkenue.
l=qg/t,U=A/
3_6 q 1 q
DIEKTPUUYECKOE COMPOTUBIIEHUE. Y IETbHOE JEKTPUUECKOE COMIPOTUBIICHHE:
3.7 R =pl/S




3akon Oma j1st yyactka nekrpudeckoit nernu: | = U/R

3.8
[TocnenoBarenbHOE COETMHEHNE TPOBOJHUKOB!
I, =1, U=U,+U,. R=R +R,
3.9 [NapannensHoe coeMHEHUE TPOBOTHUKOB PABHOTO CONIPOTHBIICHUSI:
U=U;I=1I+I; R:%.
CMmenranHbIe COeAMHEHMS TPOBOJHUKOB
310 PaboTa u moutHoCTh 3nekTpuyeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenna:
3.11 O=I"-R-t
3.12 OmnbiT Opcrena. MarHuTHOE 10J1€ MPSIMOTO MTPOBOJHUKA ¢ TOKOM. JINHMY MAarHUTHON MHIYKIUN
3.13 MarHuTHO€ 10JIe TIOCTOSTHHOTO MaranTa. B3anMoieiicTBre OCTOSTHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO TOJII HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apages. fABiaeHue aneKTpoMaraHuTHON nHAyKIuu. [IpaBumno Jlenna
Ipakmuyeckue pabomoi
N3MepeHne 3IeKTpUYECKOTO CONPOTUBICHHUS PE3UCTOPA; MOIIMHOCTH SJIEKTPUYECKOTO TOKa;
pabOTHI AIMEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBl TOKA, BO3HUKAIOUIETO B IPOBOJHHUKE (PE3UCTOPBI,
3.16 JIaMITOYKa), OT HAMPSHKEHUSI Ha KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH COTPOTHUBIICHHS OT JJIUHBI
IIPOBOJIHUKA, IJIOIIAIN €r0 ONEPEYHOTO CEYEHHUS U YIeIbHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBwiia A BJIEKTPUYECKOTO HANpPSDKEHUS MPU IOCIEJOBATEIIBHOM COEIUHEHUU
IIPOBOJIHUKOB; IpaBWia sl CHUJIBbl DJIEKTPUYECKOIO TOKA IPHU MapauIeIbHOM COEIUHEHHUU
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Dusuueckue sa61eHUs 6 npupooe: FIEKTPUUECKUE SBICHUS B aTMOC(epe, AIEKTPUYECTBO KHUBbBIX
3.17 OpPraHu3MOB, MarHUTHOE T0Je 3eMJI, Jpeiid MOI0COB, POJb MATHUTHOTO IOJIA AJIS JKU3HU Ha
3emiie, NOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIEpMETp, BOJBTIMETpP, peocTaT, CUETUYUK
JIEKTPUUYECKON SHEPTUH, JIEKTPOOCBETUTENIbHBIE PUOOPBI, HArpeBaTeIbHbIE AIEKTPOIPUOOPHI
3.18 (mpuMepsl), IEKTPUUYECKUE MTPEIOXPAHUTEIH, JEKTPOMArHUT, JIEKTPOIBUraTeNb OCTOSHHOTO
TOKa, TeHEPATOp MOCTOSHHOIO TOKa
3.19 DneKTpoMarHuTHbIe BOJIHbI. [1Ikana 31eKTpoMarHuTHBIX BOJIH
3.20 JlydeBas mojens certa. [IpsMosnHeiiHoe pacpocTpaHeHe CBeTa
3.21 3aKkoH oTpaxkeHus ceerta. [lnockoe 3epkano
3.22 IIpenomnenne cBeta. 3aKOH NPEIIOMIICHHUS CBETA
3.23 Jucnepcus ceeta
3.24 JIunza. Xon nyueii B mun3e. DokycHoe paccTosiaue uH3bl. Ontryeckas cuia nuas3e: D = 1/F
3.25 I'na3 xak ontuueckas cuctema. Onruyeckue Npudops
Ipakmuyeckue pabomoi
#H#HPar##HlI3MepeHne  onTHYeCKOl cuibl  coOuparomieil JMH3bI, (HOKYCHOTO pacCTOSTHHA
3.26 coOuparorield JIMH3bI (10 CBOMCTBY paBeHCTBA pa3MEpOB IpeAMeTa M M300paKeHHs, KOTrAa

IpeaMeT PacIoyioKeH B TBOWHOM (hOKyce), oKa3aTessl MPelOMIICHHS CTEeKIIa.
#H##HPar###llccnenoBanue cBoicTBa M300pakeHUs], MOJIYYEHHOIO C MOMOUIbIO COOHMparoIien




JIMH3BbI, HU3MCHCHMHA (I)OKyCHOFO PacCToOsAHMA ABYX CJIOKCHHBIX JIMH3;, 3aBUCUMOCTH YIJia
MMpCIOMIICHHUA CBETOBOTO JIy4da OT yrjia aJCHud Ha I'paHUlC «BO3AYX — CTCKIIO»

Dusuueckue s161eHus 8 npupode.‘ 3aTMCHU A COHHHa n .HyHBI, OBETa TCJ, OIITUYCCKUC SABJICHUSA B

3.27
arMocdepe (uBet HeOa, pedpakius, paayra, MUPax)

3.28 Texnuueckue ycmpoucmea: 04KH, NEPUCKOII, GOToaNmnapaT, ONTHIECKUE CBETOBOIbI

4 KBAHTOBBIE SIBJIEHUA

4.1 PamnoaktuBHOCTE. Anb(ha-, OeTa-, raMMa-usnydenus. Peaknum anbga-u Oeta-pacmnaga

4.2 OmnbiTel Pesepdopaa mo paccessauro anbda-vactui. [lnanerapuas moaens aroma

4.3 CocraB aToMHOTO sigpa. M30Torms!

4.4 [Tepuon nonypacnaaa aTOMHBIX SiA€P

4.5 SnepHble peakiiiy. 3aKOHbI COXPaHEHMsI 3apsI0BOTO ¥ MAaCCOBOI'0 YK CEI
Quzuueckue A61eHUs 8 npupode: €CTECTBEHHBIH PaJUOAKTUBHBIA (JOH, KOCMUYECKHE Ty4H,

4.6 paTMoaKTUBHOE HM3IIy4eHHE MPHUPOJHBIX MHUHEPAJIOB, JIEHCTBHE PaJMOAKTUBHBIX M3TyUYeHUH Ha
OpraHu3M 4YeoBeKa

47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHIUBUAYAJIbHBINA J03UMETp, Kamepa Buibcona,

AJIepHasi JHEPreTUKa
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COJAEPKAHUE OBYUYEHMUSA
Pa3nea 8. MexaHn4yecKkue ABJICHHS.

Mexanuueckoe JBwkeHue. MarepuanbHas Touka. Cucrema  oTcuéra.
OTHOCHUTENBPHOCTh MEXAHWYECKOTO JIBUKEHHA. PaBHOMEpHOE MpPSIMOJMHENHHOE
nBrkeHne. HepaBHOMepHoOe mnpsMoiuHerHOe aBukeHue. CpenHsss U MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBHKCHHH.

Yckopenue. PaBHOycKOopeHHOE MpsIMOJIMHEWHOE IBrKeHue. CBOOOIHOE TMajieHueE.
OmnbIThl ['anunes.

PaBHOMepHOE nBMXkEeHHE MO OKpyxkHOocTHU. I[lepmon m uacrora oOpaunieHus.
JIuneitnasg u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBoiii 3axkoH Hprotona. Bropoit 3akon Hsrorona. Tperuii 3axkoH HerotoHa.
[IpuHIMI cyneprno3unnu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHUS! CKOJbXKEHHS, cuia
TPEHUS MOKOs, IPYTUe BUABI TPEHUSI.

Cuna TSDKECTM W 3aKOH BCEMHMPHOTO TSITOTEHUS. YCKOpEHHE CBOOOIHOIO
nageHus. J[Bmxenue maHer BOKpyr Connma. IlepBas kocMuyeckass CKOPOCT.
HesecoMocTs u neperpysku.

PaBHOBecue MarepuanbHOM TOYKU. AOconmoTHO TBEpHoe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEINIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxkecTu.
Nmnynec Tena. U3menenne ummnynbca. MIMiynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannueckast paboTa U MOIHOCTh. PaboTa cuil TsHKeCTH, YpyrocTH, TPEHHUS.
Csi3p osHepruu u paboTel. [loTeHuumanbHas SHepPrus Tella, MOMHATOIO Haj
MOBEPXHOCThIO 3eMiM. [loTeHnnanbHas 3HEprus ckarod NpykuHbl. KuHeTmueckas
sHeprus. TeopemMa O KMHETHYECKOM HHEPruu. 3aKOH COXPAHEHUsS MEXaHMYECKOU
SHEPTHUH.

Hemoncmpayuu.
HabumroieHre MexaHn4ecKOTo IBXKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHuE IyTEH U TPACKTOPHM IBMXKEHUS OJHOTO U TOTO YK€ TeJa OTHOCUTEIBHO Pa3HbIX
TeJI OTCUETa.
N3mepenne ckopocTy U YCKOPEHHUSI TPSIMOIMHENHOTO IBU>KEHHUSL.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JBUKEHUSI.
HaGmonenne ABM>XeHUs Tea Mo OKPY>KHOCTH.
Habumroienrne MexaHM4eCcKHX sSIBIICHUH, IPOUCXOSIINX B cucTeMe oTcuéTa « Tenexkay mpu
e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTEIHHO KabuHeTa (hU3HKH.
3aBUCHUMOCTb YCKOPEHHUS T€Jla OT MACChI TeJla U IEHCTBYIONIEC HA HETO CUJIBL.
HabumroieHre paBeHCcTBa CUJT IIPU B3aUMOICHCTBUU TETI.
N3meneHue Beca Tena nIpu yCKOPEHHOM JIBUKEHUU.

10 [lepenaua ummyabca mpy B3auMOACHCTBUU TEIL.

11. TIpeoOpa3oBaHwMs SHEPTUU MTPU B3aUMOJICHCTBUU TEII.

12. Coxpanenue uMITyjibca Mpu HeyIpyroM B3auMOJICHCTBUH.

13. Coxpanenue uMItyjibca mpu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabGmroieHre peakTUBHOTO JIBHKEHUSL.

15. CoxpaHneHnne MeXaHU4eCKOM IHEPTUH MTPH CBOOOTHOM TaICHUU.

16. CoxpaneHnne MeXaHUYECKOW YHEPTUH MPH IBIKEHUH Tella O] JSHCTBUEM MPY>KUHBL

1.

Jlabopamopuwie pabomot u onvimol.
KoHncTpyupoBaHue Tpakta st pa3roHa U JaIbHEUINEro PpaBHOMEPHOTO JIBMKCHUS MAPHKa
WM TEJICHKKH.
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Omnpenenenre cpeaHel CKOPOCTH CKOJBXEHUs Opycka WM JBM)KEHHSA IIapHKa II0
HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre YCKOpPEHHMs Tela MpU PAaBHOYCKOPEHHOM JIBUJKEHUM 110 HaKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYyTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM JBHMKEHUU 0e€3
HAa4YaJIbHOW CKOPOCTH.

[IpoBepka rumoresbl: €clii NpU PaBHOYCKOPEHHOM JIBM)KEHHU O€3 HayalbHOW CKOPOCTH
MyTH OTHOCSTCSI KakK psiJ HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHU
OJIMHAKOBBIL.

NccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.
Onpenenennie KO3pGUIIMEHTa TPEHUS CKOIbKEHUSI.

Onpenenenne KECTKOCTU NPYKUHBL

Onpenenenne paboOTbl CHABl TPEHUsT TMpPU  PABHOMEPHOM  JBMKEHHM Tela IO
TOPU30HTAIBHON ITOBEPXHOCTH.

.Onpenenenve paboThl CHIBI yOPYroCTH TNpU MOAbEME Tpy3a C HUCHOJIb30BAaHHEM

HETIOJBMYKHOTO U MOJABMKHOTO OJIOKOB.
N3yuenue 3akoHa COXpaHEHUS DHEPTUH.
Pa3nen 9. Mexanuyeckue koJie0aHUS U BOJIHBI.

Konebatenprnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KoJeOaHUMU: TEPHOI,
4acToTa, aMIUIUTyJa. MaTemMaTH4YeCcKUil W TPYXKUHHBIM MasTHUKH. [IpeBpaieHue
SHEPTUH MPHU KoJIeOATETLHOM JABUKEHUU.

3aryxaromue Kose0aHus. BriHyX1eHHBIE Kosie0aHusl. Pe3onanc.
Mexannueckue BoJiHbl. CBOMCTBA MEXaHMYECKUX BOJIH. [IpoAonpHbIE U MONEepeyYHbIe
BOJHBL. J[JINHA BOJHBI M CKOPOCTh €€ pacnpocTpaHEHHs. MexaHWYeCKHe BOJIHBI B
TBEPJIOM TEJE, CEICMUYECKHUE BOJIHBI.
3ByK. ['poMKOCTb 3ByKa U BbicOTa TOHa. OTpakeHue 3Byka. H(pa3Byk U ylnbTpa3ByK.

Hemoncmpayuu.
Ha6monenue konebanuit Tl Mo AeUCTBUEM CHIIBI TSDKECTU U CHITBI YTIIPYTOCTH.
Ha6monenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabumroieHre BeIHY K I€HHBIX KOJIeOaHUM U pe30HaHca.
Pacripoctpanenue npo10JibHBIX U MONEPEYHBIX BOJIH (Ha MOJICNHN).
HabumroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUN pPE30HAHC.

Jlabopamopnuvie pabomut u onvimot.
Omnpenenenre 4acTOThI ¥ IEpUOJIa KoJeOaHni MaTeMaTHUYEeCKOTO MasiTHUKA.
Omnpenenenre 4acTOTHI ¥ EPUOJIa KOJICOaHHH MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KoJieOaHUM TOJIBEIIEHHOTO K HUTH Ipy3a OT JJTUHBI
HUTH.
HccnenoBanue 3aBUCHMOCTH MEPHOJIA KOJICOAHHI MTPYKUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH TIepHOja KOJeOaHMil Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChl
rpysa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpH0/Ia KoineOaHUi MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenue yckopeHust CBOOOIHOTO TaICHUSI.

Pa3nen 10. DiieKTpoMarHuTHOE 1MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI.
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DONEeKTPOMAarHUTHOE  TIOJIE. DNEeKTPOMArHUTHBIE  BOJIHBI. CaoiicTBa
MEeKTpOMarHuTHbIX BOJH. Illkama »snekTpomMarHUTHBIX BOJNH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKkTpoMarHuTHas rnpupojia cBera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBOICTBa DJIEKTPOMATHATHBIX BOJIH.
BonHoBEIE CBOIICTBA CBETA.
Jlabopamopnusie pabomut u onvimot.
N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO Telle(oHa.
Pa3nen 11. CBeToBbIe IBJICHMSA.

JIyueBas mozeinb cBeta. Microunuku ceeta. [IpsamonuHeliHOe pacipocTpaHeHNe
ceeta. 3atmMenust CoinHia u JIynsl. Otpaxenue csera. [nockoe 3epkano. 3aKoH
OTpakKeHMsI CBETa.

[Ipenomiienne cBeta. 3akoH mpenomiieHHs cBeta. [lomHoe BHyTpeHHEE
oTpaxkeHHe cBeTa. Vcrnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX
CBETOBO/IAX.

JIunza. Xopa nydeit B nuH3e. OnTuyeckas cucrema (oToarnmapara,
MUKpOCKOIIa U Teneckomna. ['a3 kak ontuyeckas cucrema. bimzopykocts u
JAIbHO30PKOCTb.

Pa3znoxenue Genoro csera B cnektp. OnbiTel HetoToHa. CroxxeHue
CHEKTpaJIbHBIX 11BETOB. [lucnepcus cBera.

Hemoncmpayuu.
[IpsiMonuHeHOe paclipOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuyenne n306paxeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.
OnTryeckuii CBETOBOA.
Xon aydeid B COOMparoIiei TuH3e.
XoJ1 Ty4Yer B paCCEUBAIOIIEH JIMH3E.
[Tonydyenne n300paxeHunil ¢ TOMOMIBIO JIUH3.
[Tpuniun neiictBus ¢poroamnmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mogaenb rinasa.
11. Pa3nosxeHue Oe0ro cBETa B CIEKTP.
12. TToy4yeHnue 0e10ro cBeTa MpHU CII0KEHUH CBETa Pa3HBIX IIBETOB.

1.
2.
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Jlabopamopnuvie pabomut u onvimot.

HccnenoBanre 3aBUCUMOCTH yTila OTPAXKEHUsI CBETOBOIO JIy4a OT yTJia MMa/ICHUsI.

N3ydenne xapakTepuCTUK U300paxKeHHs MPeAMETa B TIIOCKOM 3epKalie.

HccnenoBanne 3aBUCMMOCTH yTila MPEIOMJIEHUS CBETOBOIrO Jiydya OT yIJja IMaJIeHUsl Ha

I'PaHULE «BO3AYX—CTEKIION.

[TonyueHnne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne GOKYCHOTO pacCTOSHUS M ONTUYECKON CUITbI COOMpPAIOIIEH JINH3BL.

OmnBITHI IO PA3JI0KEHUIO OEJI0ro CBEeTa B CIIEKTP.

OmnbITHI IO BOCHIPUATHIO I[BETA MIPEIMETOB IPU UX HAOIIOACHNUHN Yepe3 BETOBbIC (PUIIBTPHL
Pa3nen 12. KBanTOBBIE sIBJICHHS.
Omnbitel  Pezepdopma wu rmmanerapHas moxenb aroma. Mogens aroma  bopa.
Hcenyckanue u norsonieHue ceera atoMoM. KBaHThl. JInHeHyaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbga, Geta- ¥ ramMma-uznydeHusi. CTpoeHHE aTOMHOTO

sapa. Hyknonnas monens atomHoro sapa. M3oronsl. PagunoakTuBHbIE TPEBpALLICHUS.
[lepuon nonmypacnaza aTOMHBIX SEp.



SnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOTO UMCEN. DHEPTUS CBA3U
aToMHbIX sfep. CBsa3p Macchl W 3HEpruu. Peakuuu cuHTe3a M JAENEHUs sjaep.
Uctounuku sneprun ConHIa U 3BE3I.

SAnepHas sHepreTuka. JleMCcTBUs paAMOAKTUBHBIX N3JIyYEHUH HA )KUBBIC OPIaHU3MBI.

Jemoncmpayuu.

CreKTpbl U3ITy4€eHUS U TOTJIONICHHUS.

CrieKTpbl pa3nMyYHbIX ra30B.

CnekTtp Bozopoa.

HaGmronenue TpekoB B kamepe Bunbcona.

Pabota cuérurka HOHU3UPYIOMINX U3ITYYESHUH.

Peructpanus uznydeHus: IpUpOoIHbIX MUHEPAJIOB U POAYKTOB.

Jlabopamopnusie pabomet u onvimot.

HaGuroieHre CIuIONIHbIX U IMHEWYAThIX CIIEKTPOB U3ITy4YEHUSI.
2. HccnenoBanue TpEeKOB: HW3MEPEHHE OHHEPrMM YaCTUIBl [0 TOPMO3HOMY IyTH (IO
¢dotorpadusim).
3. U3mepenue paanoakTuBHOIro GoHa.
IHoBTOPHUTE/IBLHO-000011IAK0IINI MO/LYJIb.

[ToBTOpUTENBHO-0000IIAOIMIMKA ~ MOAYNb  MpEeAHa3HauYeH JUid  CUCTEMaTU3alUuU
000011IeHUS TPEAMETHOTO COJIEP KAHUSI U OTIbITA ACSITENIbHOCTH, MPUOOPETEHHOTO MPHU
U3yYeHUH BCEro Kypca (u3ukd, a Takke s TMOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY M0 (u3uke s OOydJarolIuXxcsi, BBIOPABIIUX OSTOT
y4eOHBII MpEeMET.

[Ipy wu3yyeHUM [AAHHOTO MOJIYJIA pPEAIM3YIOTCd W CUCTEMATH3UPYIOTCS  BHIbI
JeSITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEeUYMBAETCS IOCTHKEHHE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus,  QopMupyercs
€CTECTBEHHOHAYYHasi TPaMOTHOCTb: OCBOEHHE HAYUYHBIX METOJOB HCCIIEIOBAaHUS
SBIIGHUWA TPUPOJBI U TEXHHUKH, OBJIAJEHHWE YMEHUAMH OOBSICHATH (PU3NYECKUE
SBJICHUS, TPUMEHSS TOJy4YeHHble 3HAHUS, pellaTh 3aJadyd, B TOM 4YHCIE
KayeCTBEHHBIC U SKCIIEPUMEHTANIbHBIC.

[TpuHIMNHAIBHO NEATEIbHOCTHBIN XapaKTep NaHHOTO pas3fieia pealu3yercs 3a CUET
TOT0, UTO O0YYaIOUTUECs BBIMOIHSIOT 33/IJaHUs, B KOTOPBIX UM IIpeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh W HAYYHO OOBSCHSTH
(u3nueckue SABJICHUS B OKpPYKaIOIIeH MPUPOJE U MOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHbIE METObl MCCIENOBaHUS (PU3NYECKUX SBICHUI, B TOM

YHClie /Ui IPOBEPKH TUIIOTE3 U TOTYyUEHUSI TEOPETUIECKUX BBHIBOIOB;
OOBSICHSITh HAay4YHbIE OCHOBHI Hamboee BaXKHBIX JAOCTHIKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPAKTUYECKOTO HCIOIB30BAHUS PA3TUYHBIX HCTOYHHUKOB
SHEPTrUU Ha OCHOBE 3aKOHA MPEBPAIICHHUS M COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
JHEpPIruu.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA TPOTPAMMBI 11O ®U3UKE

HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA
N3yuenne ¢u3nkd Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs HAIpaBiCHO Ha
JOCTIDKEHUE JIMYHOCTHBIX, METaNpeJIMETHBIX U TNPEIMETHBIX 00pa30BaTENIbHBIX
pE3yJIBTaTOB.

B pesynbrare usydenus GuU3MKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
oOyuatomerocs OynyT chOpMHPOBaHBI CIEAYIOMIME JHUYHOCTHBIE pPE3yJbTaThl B
4acTH:

¢ 1) maTpHOTHYECKOrO0 BOCHUTAHUS:
® - MIPOSABIIEHUE MHTEPECA K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3HuecKoit

ocukownE

L



HayKH;
- IEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpaKAaHCKOr0 U TyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B 00CYK/I€HUU OOLIECTBEHHO 3HAUMMBbIX U STUYECKUX

Mpo0JIeM, CBSI3aHHBIX C MIPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN PU3UKH;

- OCO3HAHHME BaKHOCTH MOPAJIbHO-3TUUYECKUX PUHIUIIOB B JESATEIBHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCTIUTAHMS:

- BOCHPUSITHE 3CTETUYECKUX KAYECTB (PU3NUYECKOM HAyKH: €€ rapMOHUYHOTO MOCTPOEHMS,

CTPOTrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 O3HAHHUSI:

- OCO3HAaHHME LEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOIO MHCTPyMEHTa MO3HAaHUS MUpa,

OCHOBBI Pa3BUTHs TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISAIOIIEH KyJIbTYpPHI;

- pa3BUTHE Hay4YHOH JIFOO03HATENBHOCTH, MHTEpECA K UCCIIE0BATENbCKON IEATENbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbs H IMOIHOHAIBHOI0 0J1arONOJIYYHsI:

- OCO3HaHWE LEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM

MHUpE, Ba)XXHOCTH TMpaBuUi O€30MacHOr0 TIOBEIEHUs Ha TPAHCIOpTe, Ha JOporax, ¢

ANEKTPUYECKUM U TEIUIOBBIM 000pPY/0BAaHUEM B JIOMAIIHUX YCIOBUSX;

- cOpMHUPOBAHHOCTh HaBBIKA peyiekcHH, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTo

e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIIMTAHUS

- aKTHBHOE Y4yacTHE€ B PELIEHUM MPAKTHUECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTeIbHOU

OpraHu3alluy, TIopoja, Kpas) TEXHOJOTMYEeCKO M COLUMaJbHOM HaNpaBiIECHHOCTH,

TpeOYIOIUX B TOM YHUCIIe U (PU3NUECKUX 3HAHM;

- UHTEpEeC K IPAKTUYECKOMY U3YUEHUIO IPOPECCHii, CBA3aHHBIX ¢ (U3UKON;

7) 3KOJIOTHY€CKOI0 BOCTTUTAHMS:

- OpHMEHTalusl Ha IpUMEHEHHe (QU3MYECKUX 3HAHUM Ul pelleHus 3ajad B o0nacTu

OKpYXKarolle cpezpl, IAHUPOBAHMS MOCTYIKOB M OLEHKH HMX BO3MOJKHBIX IOCIEICTBUI

IUIS OKPY’KarOLEN Cpeibl;

- 0CO3HaHMeE IMT00ANBHOTO XapaKTepa SKOJOTHYECKUX IPoOIeM U IMyTei uX pelieHus;

8) aganTanuy K N3MEeHsSIIOIUMCS YCJIOBHSIM COMHATBHOI W MPUPOIHOI cpeabl:

- MOTPEeOHOCTh BO B3aMMOAEWCTBUM NPU BBHINOJIHEHUU MCCIECAOBAaHUM M IPOEKTOB

(bu3nyecKoi HaNpaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

- IOBBILLIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO JEATEIBHOCTD;

- 1oTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUIl, B TOM yHcie (OpPMYIHpPOBATh UJEH,

MOHATHUS, TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSX;

- 0CO3HaHMe Ae(PUIHUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKY;

- IUTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUM;

- CTpeMJICHHE aHAIM3UPOBATh U BBISIBIISATH B3aUMOCBSI3U PUPOIbI, OOIIECTBA U SKOHOMUKH,

B TOM YHCJI€ C UCIOJb30BaHNEM (PU3NUECKUX 3HAHUM;

- OLICHKa CBOMX JEHCTBUI € y4€TOM BIIMSHHSA Ha OKPYXAIOUIYIO CpeNy, BO3MOXKHBIX

r7100aIbHBIX MOCIIEICTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbpTaTe 0cBOSHHS MPOrpaMMBI 10 (PU3KMKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi y oOywatomerocs OyayT c(OpMHpPOBaHBI MeTamNpeIMeTHbIE
pe3yJabTaThl, BKIIOUYAIONINE MO3HABATEIbHbIE YHUBEpCAJIbHBbIC y4eOHBIE NEHCTBUS,
KOMMYHHUKaTUBHBIE  YHUBEpCaJbHble  ydeOHblE  JEHCTBUS,  PETYJIATHBHbBIC
YHHUBEpCAJIbHbIC yUeOHbIC IEHCTBUSL.
Ilo3HaBaTe/IbHBIE YHMBepPCAJbHbIC YUeOHbIe AelicTBUS



ba3oBble jiornyeckue 1edcTBHU:
BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHUM);
YCTaHaBJIMBATh CYIECTBEHHBIM MPHU3HAK KIACCHU(PUKALMKN, OCHOBAHUS i1 OOOOIICHUS U
CpaBHEHHUS;
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUMS B paccMaTpuBaeMblX (¢akTaxX, JAHHBIX U
HaOIIOJIEHUAX, OTHOCIIIUXCS K (PU3NYECKUM SIBJICHUSM;
BBISBJISITh MPUYMHHO-CJICACTBEHHBIE CBSA3U TMPU HU3YYEHUU (UUYECKUX SBICHUU U
MPOIIECCOB, JIeNlaThb BBIBOJBI C HCIIOJIB30BAHMEM JICAYKTUBHBIX U HHIYKTUBHBIX
YMO3AKJIIOYEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUYECKUX BEJIMUNH;
CaMOCTOSITEIbHO BBIOMPATh CIOCOO pelleHus yuyeOHOW (u3mueckoi 3amayu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHUs, BbIOOp Hauboiee MOAXOIAIEr0 C  y4éToM
CaMOCTOSITEIFHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarebckme AeiicTBUSL:
WCII0JIb30BaTh BOMPOCHI KaK UCCIEA0OBATEIHLCKUM HHCTPYMEHT MO3HAHMUS;
MPOBOJUTH TIO CAMOCTOSITEIbBHO COCTaBJICHHOMY IUTaHY OIIBIT, HECIOXKHBIN (DU3NYECKU
IKCTIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3HUUECKOTO SIBIICHMUSI;
OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpPMAIMIO, TOJYYEHHYIO B XOJC
WCCIEIOBAHUS UM DKCIICPUMEHTA;
CaMOCTOSITENHHO (POPMYITHPOBATH O0OOIIEHUS] U BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
HaOJIIOJICHUS, OTBITA, UCCIICIOBAHMS;
MPOTHO3UPOBATh BO3MOXXHOE JalIbHEHIIEe pa3BUTHE (U3HUYECKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPEANONIOKEHHS 00 X Pa3BUTHU B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora c nndopmanueii:
OPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHThl W 3ampochl MpH IOUCKE U OoTOOope
MHGOpPMaLIMY WM IAHHBIX C YU4ETOM MpeIoKeHHON yueOHo! pu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALINIO PA3IMUHBIX BUIOB
U GopM TpeICTaBICHUS;
CaMOCTOSITEIbHO BBIOMPATh ONTHUMANIbHYIO (QOpMYy TpeJCTaBiIeHUS HHOpMAIMK U
WUIIOCTPUPOBATH pEIIaEMble 3a/adyd  HECIOXHBIMH CXE€MaMH, JuarpaMMaMu, HWHOU
rpaduKoi U UX KOMOHWHAIIUSIMHU.

KoMmyHnKkaTHBHBIE YHHBeEpPCcaIbHbIe Y4eOHbIC eCTBUA:
B XOJIe OOCYKJeHHsSI Yy4eOHOro Marepuana, pe3ysibTaToB JabopaTopHBIX padOT U MPOEKTOB
3a/laBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMbI U BHICKA3bIBATh UJICH, HAILIEICHHBIC HA
pElIeHHE 3a/1a4M U MoJIep KaHne O1aroxenaTeaIbHOCTH OOIEHUS;
COTIOCTABJISITH CBOM CYXKJCHHS C CYKJIEHUSIMHU JIPYTUX YYACTHUKOB JHANIOTa, OOHApYKUBATh
pasuyue U CXOJICTBO MO3UIIUIA;
BbIpakaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOTUYHO TPECTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3MYECKOTO OMbITA (IKCIIEPUMEHTA,
HCCIIEIOBAHUs, IPOEKTA);
MOHUMATh U HWCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIWBHIyaJIbHONH pabOThl MpuU
pEIICHNH KOHKPETHOH pU3NYECcKOil mpoOIeMBbl;
MPUHUMATh LE€M COBMECTHON JIeATEeIbHOCTH, OpPraHU30BbIBATH JEHUCTBUS 1O €€
JOCTHKEHUIO: PacCIpe;ieNsiTh POJIM, OOCYXKJaTh TMPOIECChl M PE3yJIbTaThl COBMECTHOU
paboThI, 060011aTh MHEHUSI HECKOIBKUX JIIOJICH;



BBIIIOJIHATH CBOKO 4YacThb pabOThI, JIOCTHras KaueCTBEHHOI'O pe3yJibTaTa II0 CBOEMY
HaIpaBJICHUIO U KOOPAWHUPYS CBOU JEHCTBUS C IPYTUMU YJIEHAMU KOMaH/IbL;
OLICHMBAaTh KAa4€CTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIbHO
c(OpMYyJIHMPOBAHHBIM YYACTHUKAMU B3aHUMOJICHCTBHUS.

PerynsiTuBHbIC YHHBepcaJbHbIe yueOHbIe

peicTeus CaMoopranu3anms:
BBISIBJISAITh IPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalMsX, TPeOYIOIIMX i PElIeHUs
(bu3NYECKUX 3HAHUH;
OPUEHTUPOBATHCS B PA3IMYHbIX MOAXOJAaX NPUHATHS peumeHud (MHAMBUAYAIbHOE,
MPUHATHE PELIECHUS B TPYyIIe, IPUHATUE PEUICHUI TPyIIoil);
CaMOCTOSITEIbHO COCTAaBJISITh QJITOPUTM peElIeHUs (QU3MYEecKOM 3ajaud WM IUIaHa
UCCIIEIOBaHUsI C YYE€TOM MMEIOIIMXCA PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHpOBATh MpearaeMble BapUaHThl pelIeHUM;
JieNnaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPO/Ib, SMOLMOHAIbHBIN HHTEJUIEKT:
JlaBaTh a/ICKBATHYIO OLIEHKY CUTYallM U TIpeJiaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NMPUYHHBI JOCTHXKEHUS (HEJOCTHUKEHUS) PE3yJbTAaTOB NESATEIBHOCTH, JaBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIE€ B XOJ BBINOJHEHUS (PU3NUECKOTro
MCCIIeIOBAaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIINXCSA CUTYAIH,
YCTaHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUAM;
CTaBUTb ce€0s1 HA MECTO JIPYIOro YeJIOBEKa B XOJI€ CIIOPA MJIU AUCKYCCHM Ha HAyYHYIO TEMY,
IIOHMMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYyTroro;
IPU3HABATh CBOE IPaBO HA OMIMOKY MpH pelIeHUH (PU3HUECKUX 3a/1ad WK B YTBEPKACHUAX
Ha Hay4YHbIE TEMBI U TaKOE XK€ IPaBO JAPYIroro.
INPEIMETHBIE PE3YJIbTATbBI

K xoHuy oOydeHus B 9 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpakaTh C(OPMUPOBAHHOCTh Y 00YUYAIOLINXCSl YMEHUI:

UCIIOJB30BAaTh  IIOHATUSA: CUCTEMA OTCYETa, MarepuallbHas TO4YKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh MEXaHHYECKOIo [JBW)XEHHUd, nedopmanus (ympyras, IUlacTHYecKas),
TPEHHUE, LIECHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U IEPETPY3KH, LEHTP TAKECTH,
abCcoMOTHO TBEPJOE TENO, LIEHTP TKECTH TBEPAOro Teja, paBHOBECHE, MEXaHHYECKHE
Kosie0aHHUs U BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI, LIKajla
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTh, CIIEKTPhl UCIYCKaHUS U
MOTJIONIEHNs, allb(a, 6eTa- U raMMa-U3Iy4eHUs, U30TOIBI, SAepHas SJHEPreTHKa;
paznuyarh SABJIEHUSA (PaBHOMEPDHOE W HEPAaBHOMEPHOE NPSAMOJIMHENHOE JBH)KEHHE,
PaBHOYCKOpPEHHOE NPSMOJIMHEHHOE IBM)KEHUE, CBOOOJHOE MaJeHUE TeJl, paBHOMEPHOE
JBM)KEHUE IO OKPY>KHOCTH, B3aMMOJEUCTBUE TEJ, PEaKTUBHOE JBIKEHHE, KoJeOaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXJICHHBIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE IBIDKEHUE,
OTpaXkKeHHE 3BYyKa, MPSIMOJIMHEHHOE PacHpOCTPAHEHUE, OTPAKEHUE M NPEIOMIIEHHE CBETA,
MOJTHOE BHYTPEHHEE OTpPaKEHUE CBETa, pasjoKeHHEe OeJOoro cBeTa B CHEKTP U CIIOKEHHE
CHEKTPAJIbHBIX I[BETOB, AUCIIEPCUSl CBETA, €ECTECTBEHHAS] PAIMOAKTUBHOCTh, BOSHUKHOBEHHE
JUHENYATOro CHEKTpa MU3JIy4EHHs) IO ONMCAHUIO UX XapAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX TaHHOE (PU3NIECKOE SBICHUE;



pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBJICHUHN B OKpYyXkaroleM Mupe (B TOM
yncie (U3NIEeCKre SIBJICHUS B IPUPOJIE: MPWIMBHI U OTJIUBBI, IBHKEHHE TUIaHeT COoTHEYHOM
CHUCTEMBI, PEAKTHUBHOE JIB)KCHHE J>XMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KHUBOTHBIMH,
3eMIIETPSACEHUE, CEHCMHUUYECKUE BOJHBI, I[yHAMH, 3XO, I[BETA TEJ, ONTUYECKHUE SIBIICHUS B
npupojie, OUOIOTUYECKOE ICHCTBHE BHAMMOIO, YJIbTPaPUOIETOBOIO M PEHTTEHOBCKOTO
W3IIyYeHUN, €CTECTBEHHBIH pPAJUOAKTHUBHBIN (POH, KOCMHUYECKHE Iy4H, PaTUOAKTHBHOE
W3IIy4eHUE MPUPOJHBIX MHUHEPAJIOB, JACHCTBHE DPAJIUOAKTHBHBIX H3IyYCHHH HAa OpraHU3M
YeJoBeKa), MPU OTOM TIEPEBOAUTH MPAKTHUECKYIO0 3aJadyy B Y4YeOHYIO, BBIJCISITH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (DU3UUECKUX SBIICHHUII;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MYECKUE SBICHUS, UCIOJB3YS (U3HUECKUE
BEJIMYMHBI (CpEaHsIE U MTHOBEHHAs CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM JIBHKCHHH,
YCKOpEHHUE, MepeMelieHne, nyTh, YIioBas CKOPOCTb, CUja TPEHMs], CHJIa YIPYrOoCTH, CHJia
TSOKECTH, YCKOPEHUE CBOOOJHOTO TMAaJEHUs, BEC Tela, UMITYJbC Tella, UMITYJIbC CHJIBI,
MexaHu4yeckass paboTa M MOINHOCTh, TOTCHIMAIbHAS SHEPrus Tea, MOAHSATOTO Hal
MMOBEPXHOCTHIO 3€MJIH, MMOTCHIIMAIbHAS SHEPTHSI CKATOM MPY>KUHBI, KHHETUYECKasi SHEPTHs,
MOJTHAsl MEXaHW4YecKasi SHEeprusi, MepUoj] U YacToTa KOJIeOAHUM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEJIOMIICHUS CPEIbl), TIPU OMHUCAHUH
MPaBWJIbHO TPAKTOBaTh (PU3MUYECKHH CMBICT HCIOIb3YEMbIX BEIWYWH, O0O3HAUCHUS H
eAUHUIBI (PU3UYECKUX BEIUYHMH, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (HU3UYECKYIO
BEIMYMHY C JPYTMMH BEJIWYWHAMH, CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEH
(hUBUYECKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MUECKHE SBJICHUS U MPOLECCHI, HCIOJIBb3YsS 3aKOH
COXpaHEHMsI SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHUS, NPUHLMUIT CYMEPHO3UINH CHUJI,
OPUHILIUIT OTHOCUTENLHOCTH ['anmumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS MMITYJIbCa,
3aKOHBI OTPAXEHUS U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPAHEHHUS 3apsI0OBOIO U MacCOBOIO
qycesl MpU SACPHBIX peaKlMsIX, MPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMHChIBATh €0 MaTEMAaTHYECKOE BHIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCII€ U B KOHTEKCTE CUTYyaIUil
NPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbBISBIATh NPUYMHHO-CICACTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHUE M3 2—3 JIOTUYECKUX IIAroB C OMOpod Ha 2—3 M3Y4YEHHBIX CBOMCTBA
(bu3nuecKux SBICHUHN, PU3NYECKUX 3aKOHOB HIJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3ajaud (ONMUparoIIMUecs Ha cUCTeMy U3 2—3 ypaBHEHHI), UCHOIB3Ys
3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (PU3MUECKHE BEJIMYMUHBI: HA OCHOBE aHAJIN3a YCIOBHS
3aJlauM 3alKiChIBATh KPATKOE YCIOBUE, BBISBISTH HEAOCTAIONIUE WM U30BITOUHBIE TaHHBIEC,
BBHIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIC JUISI PEIICHHUS, MPOBOJIUTH PAcCUEThl U
OILICHUBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3UUECKON BETUYMHBL;

pacrno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (HU3HUECKUX METOJOB,
WCIIOJIb3Ysl OMUCAHUE MCCIICIOBAHUS, BBIIEIATH POBEPSEMOE MPEANOI0KEeHUE, OIICHUBATh
MPaBWIBHOCTh TOpsJIKa MPOBEICHUS HUCCIEAOBaHUS, NENaTh BBIBOJAbI, UHTEPIPETUPOBATH
pe3yNbTaThl HAOTIOJCHHUI U OIIBITOB;

MPOBOJUTH OMBITHI 1O HAONIOACHUIO (DU3MUECKUX SIBIICHUN WU (PU3MYECKHX CBOMCTB TeN
(u3ydyenue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUsl SHEPrUH, 3aBUCUMOCTh MEpHUOa
KojeOaHui TMPY>KUHHOTO MAasTHHKA OT MacChl Tpy3a W KECTKOCTH TIPYXKHHBI U
HE3aBUCHUMOCTh OT aMIUIMTYbl MajblX KoJieOaHUM, TPSIMOJIMHEHHOE PacIpOCTpaHEHHE
CBETa, paslio’KeHHE OENOro CBETa B CIEKTP, M3YyUYEHUE CBOMCTB M300paKEHUS B TIOCKOM
3epKajie ¥ CBOMCTB M300paKEHUs IPeIMETa B COOMPAFOIIIEH JTMH3E, HAOIIOIEHUE CTUTOIIHBIX



U JMHENYaThIX CIEKTPOB H3IYUYEHHUS): CAMOCTOSATEIBHO COOMpATh YCTAaHOBKY H3

M30BITOYHOTO Habopa 00OpYAOBAaHMS, OMMCHIBATH XOJ OIbITA U €ro pe3yibTarhl,

(hopmyIHpOBaTH BHIBOJIBI;
MPOBOJUTH IIPU HEOOXOAMMOCTHU CEPHUIO MPSIMBIX U3MEPEHUH, ONPENEIISsl CpeIHEE 3HAUCHUE
u3MepsieMoil BennuuHbl ((POKyCHOE pacCTOsiHUE CcoOuparoiieil JTUH3bI), 0OOCHOBBIBATH
BBIOOp crioco0a u3mepeHus (M3MEPUTENHHOTO Iprbdopa);
MIPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3NUECKUX BETMYHMH C UCIIOIb30BAHUEM IPSIMBIX
u3MepeHui (3aBUCUMOCTh IyTH OT BpPEMEHHM IpPHU PABHOYCKOPEHHOM JBM)KEHHM 0e3
Ha4yaJIbHOM CKOPOCTH, Mepuojia KojeOaHUI MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH,
3aBUCUMOCTU YyIJIa OTPa)K€HUs CBETa OT YyIJla MaJeHUs W yrja MpeJOMJIEHHs] OT YyIJia
NajieHus): IJIaHUPOBAaTh  HUCCIEOBAaHUE, CaMOCTOATENBbHO COOHMpaTh  YCTaHOBKY,
(buKCcHpOBaTh pe3yiabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE TAOJIUIL
U rpaUKoB, JIeNaTh BHIBOJBI IO pe3yiabTaTaM UCCIEA0BaHNUS;
MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CpEAHsIsi CKOPOCTh U yCKOpPEHUE
Tela NpPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpPEHHE CBOOOIHOIO MaJieHus, XKECTKOCTb
MPYKUHBL, KOYPQPUIUEHT TPEHUS CKOJBXEHUS, MeXaHuyeckas padoTa M MOIIHOCTD,
4acToTa M MEepHoJ KOJeOaHU MaTeMaTHYeCKOTro U MPYKHMHHOTO MAasTHUKOB, ONTHYECKas
cuwia coOuparolniel JUH3bI, pPaJuOaKTUBHBIN (OH): TUIAHUPOBATh H3MEpPEHHUs, COOMpAThH
AKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATH HM3MEPEHMs], CIeAysd MpeasIoKeHHON
WHCTPYKIIMH, BRIYUCIISITh 3HAYEHUE BETUUYUHBI U aHAIM3UPOBATDH MOJTYYEHHBIE PE3yIbTAThl C
Y4ETOM 3aJaHHOM ITOTPEIIHOCTH U3MEPEHU;
coOroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbBIM 000PYI0BAaHUEM;
pa3nuyaTh OCHOBHBIE NMPHU3HAKU M3YYEHHBIX (DU3MUECKHX MOjEJei: MaTepuaabHas TOYKa,
abcoMoTHO TBEPJOE TEJIO, TOUEUHBIH HCTOUYHMK CBETA, Jy4d, TOHKAs JIMH3Q, IUJIaHETapHas
MOJIeIb aTOMa, HYKJIOHHAsi MOJIeTIb aTOMHOTO SIIpa;
XapaKTepU30BaTh MPUHIIUIBI AEUCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpON Ha MUX ONMUCaHUS (B TOM YHUCIE: CHUIOMETpP, JATUYUKH IOJIOKEHUS, PACCTOSIHUS U
YCKOpPEHUs, paKeTa, 3XO0JIOT, OUYKH, MEepPUCKOI, QoTroamnmapar, ONTHYECKHE CBETOBOJIbI,
CIEKTPOCKOII, JO3UMETp, kKaMepa BuiabcoHa), HCOIb3Ysl 3HaHUSA O CBOMCTBaX (hPU3MUECKHUX
SBJICHUN U HE0OX0oIuMBbIe (PU3NUEeCcKre 3aKOHOMEPHOCTH;
UCIIONIb30BAaTh CXEMbl M CXEMaTU4YHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJOTHYECKMX TPOIECCOB TMPU pEHIeHHH Yy4eOHO-
MPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBbl JUIsi TOCTPOCHHSI H300paKeHH B IIOCKOM
3epKaje U coOMparomie JuH3e;
NPUBOAUTH  TpUMephl  (HAXOAWTh HH(OpMaNMIO O TMpuUMepax) MPaKTHUYECKOTO
UCIOJIb30BaHMs (U3MUECKUX 3HAHMM B TOBCEIHEBHOM IKU3HU [UIsi oOecreyeHus
0€30MacHOCTH TIpH o0palleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPaHEHUS
3I0POBbS U COOIIOJICHUSI HOPM DKOJIOTHUECKOT0 MOBEJCHUS B OKPYKAIOIIEeH cpeie;
OCYILECTBJIATh TMOUCK HWHpopMmammu  (usuueckoro coaepxanus B HTepHere,
CaMOCTOATENbHO (OPMYyNIUpYsl TOUCKOBBIM 3alpoC, HAXOOUTh IIYTH OIpPEAeICHUs
JOCTOBEPHOCTH  TOJIyYeHHOW HMH(OpPMALMM HAa OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIIbHBIX UCTOUYHUKOB;
UCIOJBb30BaTh MpPH BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JIUTEPATypy
(¢u3nYecKoro coaep aHus, CHpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHeT, BiageTh
npuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMHU U3 OJHON 3HAKOBOM
CUCTEMBI B JIpYTYIO;



cO3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHMSI Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COJAEPKAHMS, MMyOJINYHO MPEACTABIATh PE3YJILTATHI
IIPOCKTHOM HJIM MCCIIEIOBATEIBCKON AEATEIBbHOCTH, IPU 3TOM I'PAMOTHO HCIIOIb30BaTh
M3Y4YCHHBIH TIOHATUMHBIN anmapaT HW3ydaeMoro paszgena (QU3MKM M CONPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTALMEN ¢ y4ETOM OCOOEHHOCTEHN ayTMTOPUU CBEPCTHUKOB.
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. bu6mmnoreka LIOK
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b K
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