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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO 00IIEro oOpa30BaHUs COCTaBJICHa Ha OCHOBE
NOJIOXKEeHUH W TpeOoBaHMH K pe3yjibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammel, npeacTtaBieHHbIX B PI'OC OO0, a Ttakxke ¢ yuétoMm (denepanbHOM
paboueii mporpammsl BoctiuTanus U Konnenuuu npenogasanus yuyeOHoro npeamera «Puznkay.

Copep:xanue mporpammsl 1o ¢u3MKe HampaBlieHO Ha (opmHpoBaHHE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaroIUXCSd M OPraHM3aLUI0 W3ydeHUs (U3UMKU Ha JEATeNIbHOCTHOW OCHOBE. B
nporpaMMe 1O (U3MKE YYHUTHIBAIOTCS BO3MOKHOCTH Yy4eOHOro TIpeAMeTa B peaau3aluu
tpeboBanuit ®I'OC OOO K TMUIaHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM
0o0y4eHus1, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'O 00111ero 00pa3oBaHMUsI.

[IporpamMma 1o ¢u3MKe ycCTaHaBIMBAaeT pacHpelelieHne ydyeOHOro maTepuana Mo rojam
oOyuenus (o KiaccaM), TMpemiaraeT MPUMEPHYI TMOCIEI0OBATENIbHOCTh H3YUYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJAEPKAHUS U YU€Te BO3PACTHBIX OCOOCHHOCTEM
00yJaromuxcs.

[IporpamMma no ¢uznke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOIMYECKON MOMOILIU YYUTEIIO B
co3aHuu paboueil mporpaMmsl 10 y4eOHOMY MpEeIMETY.

®duszuka SBISETCS CUCTEMOOOPA3yIOUIMM JJisi €CTECTBEHHOHAYYHBIX YYEOHBIX IMpPEIMETOB,
MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB M SIBJICHUHM, M3y4aeMbIX XUMHEH,
Owomnoruen, acTpoHOMHEH M (u3MUecKoi Teorpaduel, BHOCHT BKJIaJl B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, NpPEJOCTaBlIseT Haubosiee sCHbIE 00pasibl NPUMEHEHUS HAyYHOIO METona
MO3HAaHMSI, TO €CTh CII0CO0A MOYyYEeHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa W3 TIABHBIX 33734 (U3UUECKOro 00pa3oBaHMA B CTPYKType oOImiero oOpa3oBaHUs
COCTOMT B (OpMHpPOBaHMM €CTECTBEHHOHAYyYHOM TpaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaromuxcs.

WN3yyenne ¢usukn Ha 0a30BOM ypOBHE MpeArojaraeT OBJAJCHHE CIEAYIOLIUMHU
KOMITETEHTHOCTSMH, XapaKTePHU3YIOLUIMMH €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

*  Hay4HO OOBSCHSTDH SIBJIICHUS;

*  OLIGHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHMUS;

*  HHTEpNpEeTHUPOBATh JaHHBIE W HCIOJIb30BaTh HAayUHbIE NOKA3aTENbCTBA IS MOTyYEHUS
BBIBOJIOB.

Henn w3ydyeHus ¢GU3MKA Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OMpEeiIeHbl B
Konuenmuu npenoxaBanust yyeOHoro mnpenmera «®dusnka» B 00pazoBaTeIbHBIX OpPraHU3ALUSAX
Poccuiickoii  ®eneparui, peaqu3yOMAX OCHOBHBIE 00Ie00pa3oBaTelIbHbIE  MPOTPAMMBI,
yTBepkAEHHON pemenneM Kosutermn MunucteperBa mnpocsenieust Poccuiickoit ®enepanuun
(mpotoxkoit ot 3 nexadpst 2019 r. Ne [TK48H).

Lenu n3yyenus GU3MKU:

*  npuoOpeTeHue MHTepeca U CTPEMIICHHUS 00YyYaroIMXCsl K HAyYHOMY U3YYEHHIO TPUPOIBL,
pa3sBUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

* pa3BUTHE TPEICTaBICHUA O HAYYHOM METOJEe TMO3HaHHiA U  (OpMUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY/KAIOLIUM SIBIICHUSM;

*  (QopmupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yjibTaTa M3YYEHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTALHBIX 3aKOHOB (DPU3UKH;

*  (opmupoBaHHe TPEICTABICHUN O oM (DU3HMKHU IJI1 PA3BUTHUSA JAPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH;

*  pa3BUTHE TIPEACTABJICHHMA O BO3MOXHBIX cdepax Oymaymeld mnpodecCHoHaTbHON
JESTEIbHOCTH, CBS3aHHOM ¢ (DM3MKOW, TOATOTOBKAa K JalbHEWIIeMy OOYYEeHHI0O B JTOM
HaIpaBJICHUU.

JloCTIXKEeHHE ATUX LIeJel MpOorpaMMBI 1o (pu3MKe Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus
o0ecrnieunBaeTcs pelieHrueM CIeIYyIOIUX 3a/1ay:

*  mpuoOpereHre 3HAaHWH O TUCKPETHOM CTPOCHHMHM BEILECTBA, O MEXAHUYECKUX, TETIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;



* npuoOpeTeHHEe yMEHUH ONHChIBaTh U OOBACHATH (U3HYECKHE SBICHUS C
UCTIOJIb30BaHUEM ITOJTyYSHHBIX 3HAHHIA;

* OCBOCHHE METOJOB pEIICHUS NPOCTEHIINX PpacUYETHBIX 3aJa4 C HCIOJIb30BAHUEM
bu3ngecKux Moenel, TBOPYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

*  pa3BUTHE YMECHHI HAOMIOAATH MPUPOIHBIC SBICHUS U BHITIOIHSITH OIBITHI, JJAOOPATOPHBIC
paboThI U PKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMS C UCTIOJIb30BAHHEM N3MEPUTEIIBHBIX TIPHOOPOB;

* OCBOCHHE MPHEMOB pPa0bOTHI ¢ uH(pOpManueld (U3NIECKOTO COACPIKAHUS, BKIIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHUSAX (H3MKH, aHAIN3 W KPUTHUYECKOE OIICHUBAaHHE
uH(pOpMaLnY;

*  3HaKOMCTBO €O cepamu nMpodheCcCHOHATHHON JAEATETHPHOCTH, CBI3aHHBIMHU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha TOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3OBaHMS
oTBoauTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejeno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 gaca (3 yaca B Heneno).

[Ipenyaraemerii B mporpamme o (U3UKE MEpPedeHb Ja00paTOPHBIX PabOT M OMBITOB HOCHUT
PEKOMEH/IaTENIbHBINA XapaKTep, YUUTEINb JAeJaeT BEIOOp MPOBEACHUS J1a00PaTOPHBIX pabOT U OIBITOB
C Y4€TOM WHAMBUIYAITBHBIX 0COOEHHOCTEH 00yUYaromMXCs, CIMCKAa YKCIIEPUMEHTAIBHBIX 3aaHuH,
IpeIaraeMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3HKeE.

COIEPKAHUE OBYYEHUSA
8 KJIACC

Pazpnen 1. TemnoBeie siBIEHUSI.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIPHO-KHHETHUECKONM TEOpHHM CTPOCHHMs BemiectBa. Macca u
pa3Mepbl aTOMOB U MOJeKyd. ONbITHI, MOATBEPKIAIOIINE OCHOBHBIE IMOJIOXKEHUS MOJEKYJISIPHO-
KMHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucrammndyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TEJI HAa OCHOBE TMOJIOKCHHUI
MOJIEKYJIIPHO-KUHETUYECKOU Teopuu. C(CMauuMBaHWe W KanWUISpHbIE sBJIEHUA. TeruioBoe
pacUIMpEeHNe U CKaTHe.

Temneparypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBbIO TEIUIOBOTO JIBJKEHUSI YACTHIL.
Buytpennss sHeprusi. CriocoObl U13MEHEHHUs] BHYTPEHHEW SHEPTUU: TEIJIonepeaaya U COBEpIICHUE
paboTel. Busl Teruionepeadn: TEIUIONPOBOHOCTh, KOHBEKIIHSI, H3ITy4YCHHUE.

KomnuectBO TemmoTel. YIenbHas TEIUIOEMKOCTh BeELIECTBA. 1emIooOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oamanca. [lnaBieHune W OTBEpJEBaHUE KPUCTAIUTHUECKUX
BEIIECTB. YAENbHas Teryora IuiaBieHus. I[lapooOpazoBanwe wu KoHAeHcarus. Vcnapenwe.
Kurnienne. VYgaenbHas Temaora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHUS OT
aTMOC(hepHOTO JAaBJICHUS.

BnaxnocTs Bo3ayXa.

DHeprusi TOIUIUBA. Y JIelbHas TEIIOTa CTOPaHUs.

[Tpuniumne! padboTs! TeroBbix apurateneit KI1/] rermoBoro neurarens. TerioBeie ABUraTenu
Y 3al1Ta OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHs DHEPTUH B TEIUIOBBIX MPOIECCaXx.

JleMoHCcTpanum.

1. Habmonenue 6poyHOBCKOTO IBUKEHUSI.

Ha6monenue nuddysnm.

HaGmroienue siBieHU CMAaYMBAHUS M KAMMJUTSIPHBIX SBIICHUM.

Habmroienue TenaoBoro paciupeHus Tei.

V3meHeHre naBlieHus Ta3a MPU U3MEHEHUH 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
IIpaBuna n3aMepeHus: TeMiepaTypsl.

Bupel reruionepenayu.

OxJaxieHre npy COBEPIICHUH PaOOTHI.
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9. HarpeBanue npu coBepIieHUH padOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHeHUE TEIIIOEMKOCTEN Pa3INYHbBIX BEILIECTB.

11. HabmroneHne KUIEHUS.

12. HaGnroneHue moCTOSIHCTBA TEMIIEPATYPhI TTPH TUTABJICHHUH.

13. Mopgenu TeIIoBbIX JBUTATENIEH.

JlaGopaTopHbie pabOThI U OTIBITHI.

OMNBITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHUS.

OnBITHI 110 BBIPAIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIJIM caxapa.

OMnBITH 10 HAOTIOJCHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIPHIIA.

5. OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb JaBJIICHHS BO3JyXa OT €ro oObéMa u
HarpeBaHMUs WIN OXJIAKICHUS.

6. IlpoBepka THUMNOTE3bl JWHEHHOW 3aBUCUMOCTH JUIMHBI CTOJNOWKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabmogeHue W3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3yibTaTe TEIUIoNepenaud |
pabOThI BHEITHUX CHIL.

8. MHccnenoBanue siBICHUS TEIUIOOOMEHA NP CMENIMBAHUH XOJOTHOW U TOPSYEH BOIBI.

9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, TOJIyYEHHOTO BOAOH MPH TEINIOOOMEHE C HAarpeThiM
METaJUIMYECKUM LUIUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEUIECTBA.

11. UccnenoBanue npoluecca uCrnapeHusl.

12. OnpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

13. Omnpenenenue yaenbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

Paznen 2. Dnexkrpuyeckue U MarHUTHBIE SIBJICHHUS.

Onektpuzanus Ten. [[Ba poaa sneKTpUUECKUX 3apsA/oB. BzanmonelcTBrue 3apsyKEHHBIX TeEl.
3akon KynoHa (3aBHUCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TEl OT BEIMYUHBI 3apsA0B U
PACCTOSIHUSL MEXIY TeJaMu).

OnekTpudeckoe moisie. Hampsok€HHOCTh aekTpuyeckoro mnosd. [IpuHuun cynepno3uuuu
ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIeMEHTapHBIN ieKTpuueckuid 3apaa. CTpoeHue atoma.
[IpoBOAHUKY U AUDIEKTPUKH. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHUA dJIEKTPHUUECKOrOo ToKa. FcTouHuku
MOCTOSIHHOTO TOKAa. JIEHCTBUSA 3JIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHM TOK B )KMJIKOCTSX U ra3ax.

Onextpuueckas wnenb. Cuia Toka. OnekTpuueckoe HanpspkeHue. ConpoTHBIIEHHE
MPOBOJHUKA. YJEIbHOE CONPOTHUBJIEHHME BemecTBa. 3akoH Oma s ydacTka  Iemu.
[locnenoBarenbHOE U MapauieIbHOE COEIMHEHHE TPOBOIHUKOB.

PaboTa u MOmHOCTE AMekTpudeckoro Toka. 3akoH Jkoyns—JIeHma. DaeKTpuiyecKkre nenu u
MOTPEOUTENH dIEKTPUUECKOI dHepTrun B ObITY. KOpoTKoe 3aMbIKaHuE.

[locTostHHble MarHWThl. B3aumonpelcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe IIoJe.
MarnuTtHoe nosie 3eMJIM U €ro 3HaueHue A ku3HU Ha 3emuie. OnbIT Opcrena. MarHutHoe nose
ANEKTPUUECKOro Toka. [[pumeHeHne 351eKTpoMarHuToB B TeXHUKE. JleiiCTBME MarHUTHOIO IOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUraTEIb MOCTOSHHOTO TOKA. Vcrosib30BaHUE AJIEKTpOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes.  SIBnenwe  snekTpomMarHuTHOW — mHAykuuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TMOMy4YeHUs DJIEKTPUYECKONW OSHEPruM. OJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

JleMoHCcTpanum.

1. DOmnexrtpuzauus tei.

2. JIBa pola 3IEKTPUUECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEl.

3. YcTpoWcTBO U IEHCTBUE 3IEKTPOCKONA.

4. DnekTpocTaTHYecKasi MHIYKIHS.
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3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsi/IOB.
[IpOBOTHUKY M TUATIEKTPUKH.
MopnenupoBaHu€E CUIIOBBIX JINHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
9. JleicTBUS 3JIEKTPUUECKOIO TOKA.
10. DnexTpuyecKuid TOK B KUIKOCTH.
11. T"a3oBBIit pa3ps.
12. M3mepeHue cuibl TOKa aMIIEPMETPOM.
13. M3MepeHue aneKTpu4ecKoro HalpspkeHUs: BOJIBTMETPOM.
14. PeocTaT u Mara3uH CONPOTUBIICHUM.
15. B3aumopeiicTBHuE MOCTOSIHHBIX MAarHUTOB.
16. MonenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHHS MTOJT0COB MarHuTa.
17. MopenvpoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
18. OmnswiT Ipcrena.
19. MarnuTHOE noJie TOKa. DJIEKTPOMAarHur.
20. JleiicTBHME MarHMTHOTO MOJIS HA MPOBOJHUK C TOKOM.
21. DnexTpoaBUrareib MOCTOSHHOIO TOKA.
22. WccnenoBaHue SIBICHUS JIEKTPOMArHUTHOM MHIYKIUH.
23. Omsbitel @apanes.
24. 3aBUCHMOCTH HAIIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHUS.
25. DIeKTporeHepaTop NOCTOSHHOTO TOKA.
JlabopaTopHbie pabOThI U OTIBITHI.
OMBITHI 1O HAOTIOCHHUIO SIIEKTPU3AIUH TeT HHIYKIIMEH 1 PU COMTPUKOCHOBEHUH.
HccnenoBanue necTBUS IEKTPUUECKOTO MOJIS HA IPOBOJHUKH U TU3JIEKTPUKH.
COopka u mpoBepKa padOThI JTEKTPUYECKON IETIH MOCTOSHHOTO TOKA.
W3mepenne u peryampoBaHue CHIIbI TOKA.
N3mepenune u peryaupoBaHie HapsHKEHUS.
6. MHccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4YE€pe3 PE3UCTOP, OT CONMPOTUBICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha pe3UCTope.
7. OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUECKOTO CONPOTUBIIEHUS IPOBOJHUKA
OT €r0 JJIMHBI, IJIOIIA/IA MONEPEUHOr0 CEYEHUsI U MaTepHraa.
8. lIpoBepka mpaBuia CII0KEHUS HANPSKEHUW IPU MOCIEI0BATEIbHOM COECJUHEHUU JIBYX
PE3UCTOPOB.
9. [IIpoBepka npaBuiia s CUIIBI TOKA TP MAPAJUIETIBHOM COEAMHEHUH PE3UCTOPOB.
10. Omnpegnenennie pabOTHI ANEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pEe3UCTOp.
11. OnpeneneHue MOIUTHOCTH AJEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
12. UccnegoBanue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Y€pe3 JIAMIIOUKY, OT HAINpPSDKEHUs Ha

M

Hel.

13. Omnpenenenune KII1JI narpeBarens.

14. UccnemoBaHye MarHUTHOI'O B3aUMOJIEUCTBUS OCTOSIHHBIX MAarHUTOB.

15. V3ydyeHne MarHUTHOTO TIOJS TIOCTOSIHHBIX MArHUTOB TPU WX OOBEIUHEHUH W
paszeneHun.

16. UccnenoBanue neMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI B3aMMOJCHCTBHS KAaTYIIKH C TOKOM H
MarHuTa OT CUJIbI TOKA U HalpaBJIEHUs TOKA B KaTYIIKE.

18. M3yueHue neiicTBYMS MarHUTHOTO TOJIS HA MPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u uzyueHue paboThl 3JIEKTPOIBUTATENS.

20. Uzmepenue KII/I snexTpoaBUraTeabHOM YCTAHOBKH.

21. OnbITel MO MCCIEIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOM MHIYKIIMHU: WCCIIEI0OBAHUE
M3MEHEHUH 3HAaYeHHS U HaIpaBJIEHUS MHAYKIMOHHOTO TOKa.

9 KJIACC

Pa3nen 3. Mexanuueckue SBICHUSA.



Mexanuueckoe naBmkeHue. MarepuanbHas Touka. Cucrema otrcu€ra. OTHOCUTENBHOCTD
MEXaHMYECKOro JBWXEHHUs. PaBHOMepHOe mpsiMonuHelHOoe JBWxkeHue. HepaBHoMepHoe
npsIMOJIMHEWHOoe nBWkeHue. CpenHsss MU MIHOBEHHash CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JIBUJKECHHH.

Yckopenue. PaBHOyCKOpeHHOE mpsiMoiivHeiHoe nBuxkeHne. CBoOomHOe mageHue. ONbITHI
lNanunes.

PaBHOMepHOe naBWXeHHE 1O OKpyx)HOcTH. [lepuon m wacrora obpamenus. JluneliHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ilepeiii 3akoH Hbrorona. Bropoii 3akoH Hsrorona. Tperuit 3axkoH Herotona. IIpuHnmn
CYHEPIIO3UINHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS! CKOJIbKEHUSI, CHUJIa TPEHUSI TTOKOS,
JIpyTue BUJIbI TPEHUS.

Cuna TSKeCcTH M 3aKOH BCEMHPHOTO TSATOTEHHUA. Y CKOpEHUE CBOOOAHOrO najeHus. [IBuxxeHne
manet Bokpyr ConHia. [lepBas kocMudeckas CKOpocTb. HeBeCOMOCTh U neperpy3Kku.

PaBHOBecue marepualibHOM TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenune wummynbca. VMiynbc cuibl. 3aKOH COXpPaHEHUS HMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanunueckass paboTa W MoOIIHOCTh. Pabora cui TsShHKeCTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboThl. [loTeHIManbHas HHEpPrusl Teja, IMOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToreHunanbHast 3Heprus ckaTou npyxkuHsl. Kunermueckas sHeprus. TeopemMa 0 KMHETHUECKON
SHEpPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPTHH.

JleMoHCTpanuu.

1. HalmoneHne MexaHHUECKOTo ABM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX Te OTCUETa.

2. CpaBHeHME NMyTEHl M TPAcKTOPUN ABMXKEHHS OJHOIO M TOIO K€ Tejla OTHOCUTEIBHO
pPAa3HBIX TEII OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS NPSIMOIMHENHOTO ABM)KEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUSI.

5. HabmoneHue nBHXEHHUS Tela 10 OKPYKHOCTH.

6. HalOnrogeHne MexaHMUYECKHX SBJICHHM, MPOMCXOMAIIMX B cucTteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBXKEHUH OTHOCUTENIFHO KaOHHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MacChl TeJla U JEUCTBYIOLIECH Ha HETO CHJIBI.

8. HaOmnronenue paBeHCTBA CHII IPU B3aUMOACHCTBUH TEJL.

9. MH3meHeHue Beca Teja MPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya ummysnbca Ipu B3aUMOJEHCTBUU TEJ.

11. TIpeoOpazoBanms YHEPTUU TIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca MPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUN.

14. HabmoneHne peakTUBHOTO JABHKEHHS.

15. CoxpaHeHHe MEXaHHUECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHE MEXaHMUYECKOM SHEPTUN NIPU JBUKEHUM TeJa MO JEHCTBUEM MPYKUHBI.

JlabopaTopHbie pabOTHI U OTIBITHI.

1. KoncTpyupoBaHue TpakTa Uid pasrOHa M JAJbHEHIIEr0 PaBHOMEPHOTO IBM)KCHHUS
HIapyuKa I TEIEKKU.

2. Ormpenenenue cpeiaHed CKOPOCTH CKOJIXKEHHs Opycka WM JABIKEHHs IIapuKa I10
HAaKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHue yCKOpeHUs Tejda IPHU PABHOYCKOPEHHOM JIBUJKEHUM IO HAKJIOHHOW
IJIOCKOCTH.

4. MWccnenoBaHue 3aBHCHMOCTH IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBMXKEHUH 0e3
Ha4yaJbHOU CKOPOCTH.



5. TlpoBepka rumoTesbl: €CH MPU PABHOYCKOPEHHOM JBMKCHHH 0€3 HA4allbHOW CKOPOCTH
IyTH OTHOCATCSA KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOUIME MPOMEXKYTKHM BPEMEHU
OJIMHAKOBBI.

6. MHccnepoBaHwe 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIBl HOPMAaJbHOTO
JIaBJICHUSI.

7. Omnpenenenne kodpuimeHTa TPEHHs CKOIBKECHHS.

8. OmpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOTHl CHJIBI TpPEHUS NPU PABHOMEPHOM JIBIDKEHHUH Tejla IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Ompenenenne pabOTHI CHUIIBI YOPYTOCTH TIPH TMOABEME Tpy3a C HCIOJIB30BAaHUEM
HETOJIBUYKHOTO U TTOJIBHYKHOTO OJIOKOB.

11. M3yuyeHue 3akOHA COXPAHEHUS SHEPTHUH.

Pasznen 4. Mexanudeckue KoneOaHUs U BOJIHBI.

Konebatenbnoe nBmwkeHue. OCHOBHBIE XapakTEPUCTHKUA KOJeOaHWIA: TEPHOJ, YacToTa,
aMIMTyna.  Marematudeckuil M NPYKMHHBIM ~ MasTHUKU. [IpeBpamieHue dHepruu IpHu
K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxaromue koneOaHus. BbiHykaeHHbIe KoneOaHus. Pe3onanc. MexaHWUYeCKHE BOJHEI.
CBolicTBa MexaHUYECKUX BOJIH. [IpoaosibHbIE M TONEpevyHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €&
pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. ['pomMKkOCTh 3ByKa U BbicoTa ToHa. OTpaykeHne 3Byka. MHppa3Byk u yabTpa3ByK.

JleMoHCTpanuu.

1. HaGmronenue xonebanuii T MO IEHCTBUEM CHJIIBI TSDKECTH M CHITBI YIIPYTOCTH.
Habnronenue koneGaHuii rpy3a Ha HUTH M Ha IPY>KUHE.

Halmronenue BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.
PacnipocTpanenuie npoAO0abHBIX U MONEPEUHbIX BOJH (HA MOJIETN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHI pe30HaHC.

JIa60paTopHLIe paboTHI U OTIBITHI.

1. Omnpenenenue 9acTOTHI U MEPUOJA KOJICOAHHMI MaTEMaTHIECKOTO MasTHUKA.

2. OmpeneneHrie 4acTOTHI U MEPUO/Ia KoJieOaHUH IPYKUHHOTO MassTHHUKA.

3. HccnenoBaHue 3aBUCHMOCTH TMEpHOJa KoJNeOaHWW TOJBEUICHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.

4. HWccrnenoBaHue 3aBUCUMOCTH TEpUOJA KoJeOaHUN MPYKUHHOTO MAsTHUKA OT MacChl

rpysa.
5. TlpoBepka HE3aBUCHMOCTH TIepHOia KOJeOaHU rpy3a, MOABEIICHHOTO K HUTH, OT MacChI

rpysa.

6. OnbIThl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD MEpPHO/a KOJIeOaHUN MPYKMHHOTO MasTHHKA
OT MAaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. VI3mepeHue ycKOpeHHs CBOOOIHOTO MMaICHUSI.

Paznen 5. DnekTpoMarHuTHOE MOJI€ U AJIEKTPOMArHUTHBIE BOJTHBI.

DNEKTPOMarHUTHOE TOJ€. DIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[IIkana 351eKTpOMarHUTHBIX BOJH. VCIoIb30BaHNE JIEKTPOMATrHUTHBIX BOJIH JIJIS1 COTOBOM CBS3H.

DnexTpoMarHuTHas npuposa csera. CKkopocTh cBeTa. BosIHOBbIE CBOMCTBA CBETA.

JleMoHCcTpanum.

1. CBoiicTBa 31€KTPOMarHUTHBHIX BOJIH.

2. BomHOBBIE CBOIICTBA CBETA.

JlaboparopHbie pabOTHI U OTIBITHIL.

1. MW3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TTIOMOIIBI0O MOOMIILHOTO TesiedoHa.

Paznen 6. CBeToBbIE SIBIICHUSI.

JlyueBass mopmenws cBeta. Mcrounuku cBera. [IlpsiMmonuHeliHOe pacnpocTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

O W



IIpenomiienne cBera. 3akoH IpesoMmileHHs cBeTa. IlolHOe BHyTpeHHEe OTpa)X€HHE CBETa.
Hcnonp30BaHuE TIOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUXCBETOBOJAAX.

Jlunza. Xox myueit B munH3ze. Onrudeckas cuctema (oToanmnapaTa, MUKPOCKOIA U TEJIECKOTIA.
I'ma3 kak onTudeckas cucreMa. blM3opyKoCTh U JalbHO30PKOCTb.

Paznoxenue Genoro cBera B cnekTp. OnbiTel HptoToHa. CliojkeHHE CIEKTPaTbHBIX I[BETOB.
Hucnepcus cBera.

JleMoHCTpanuu.

1.

e A i

9.

10.
1.
12.

[IpamonuHeitHOE pacpoCTpaHEHNE CBETA.

OtpakeHue cBera.

[Toryuyenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHYeCKU CBETOBOI.

Xon yueit B cobuparomiei Tunse.

XoJ ny4den B pacCEeUBAIOLIEH JIMH3E.

[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIHH3.

[Tpuntun neiicTBusa Goroanmapara, MUKPOCKOIIA M TEIECKOTIA.
Mopens riasa.

Pasnosxenue 6emoro ceera B CHEKTP.

[Tony4yenue 6e10ro cBeTa Mpy CIOKEHUU CBETA PA3HBIX I[BETOB.

JlaGopaTopHbie pabOThI U OTIBITHI.

1.
2.
3.

HCCHCI[OBaHI/IC 3aBUCUMOCTH yTI'Jia OTPAKCHUA CBCTOBOI'O JIy4da OT yIJia IMaJCHUs.
W3yueHne xapaKTepUCTHK H300paKeHUS TIPeIMETa B IIIOCKOM 3epKaie.
I/ICCHCI[OBaHI/IC 3aBUCUMOCTH yTJia MPCIIOMJICHHUA CBCTOBOI'O JIyda OT yIJia MAaACHUA Ha

TpaHUIEC «BO3AYX—CTCKIIO».

4.
5.
6.
7.

(GUIBTPHI.

[Tomydenue n300pakeHUid ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Onpenenenne POKyCHOTO PACCTOSTHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.

OMBITHI 1O PA3JIOKEHUIO OEIOT0 CBETa B CIIEKT.

OnpIThl 1O BOCHPHUATHIO I[BETAa MPEIMETOB NpPH HMX HAONIOJEHUU dYepe3 IBETOBHIE

Pa3nen 7. KBa"HTOBBIE SIBIIEHUS.

Omneitel Pesepdopna u mimanerapHas monenb aroma. Mozaens aroma bopa. Hcnyckanue u
MOTJIOLIEHHE cBeTa aTOMOM. KBaHThI. JIMHEuaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(a, 6eTa- 1 ramma-u3nydenusi. CtpoeHue aToMHOTO sipa. HykimoHHast
MOJIETh aTOMHOTO snpa. M3otonsl. PannoaktuBHbie peBpanieHus. [lepruoa nogypacnaga aTOMHbBIX

saaep.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apPSATOBOTO U MACCOBOTO YHUCEN. DHEPrusl CBA3M
aTOMHBIX sifep. CBs3p Macchl U dHepruu. Peaknuu cuHTe3a U neneHus aaep. VcTouHuKN 3Hepruu
CouHIia u 3BE31.

SAnepHas oHepreTuka. JlecTBUSA paiMOAKTUBHBIX U3JIy4CHUM Ha )KUBBIE OPTaHU3MBI.

JleMoHCcTpanum.

1.

O L L

CrieKTpsbl U3ITy4eHUs U MOIJIOIIEHUS.

CrnieKTpbl pa3a4HbIX ra30B.

CrnexTp BoJiOpoaa.

Ha6nronenue TpekoB B kamepe BuiibcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITyUYEHUI.

Peructpanus nznmydeHust IpUpOIHBIX MUHEPAJIOB U IPOTYKTOB.

Ha60paTopHHe pabOTHI U OTIBITHIL.

1.

Habmtoienue CriiomHbIX ¥ TMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. MHWccrnenoBanue TPEKOB: HM3MEPEHHUE DHEPTrUM YACTUIBI MO TOPMO3HOMY TyTH (II0
dboTorpadusim).
3. H3mepeHue paanoakTUBHOTO (poHA.

[ToBTOpHTENTEHO-0000IIAOIIINI MOTYJTb.



[ToBTOpUTENHEHO-0000IIAIOIINH MOTYJIb MIPEIHA3HAYEH JJIsi CUCTeMAaTHU3alud U 0000IeHNsS
MIPEIMETHOTO COJEP>KAaHUS U OMBITa JIEATEIbHOCTH, TPUOOPETEHHOIO MPU M3YUYEHUH BCEro Kypca
bu3MKH, a TaKkKe NJs MOJATOTOBKA K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMeHY MO (DU3HKE s
00yJaronuxcs, BEIOPABIINX TOT yUeOHBIN MpeIMeT.

[Tpu m3ydeHnn TAHHOTO MOJYJIS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS BUIBI JIEATEIHHOCTH,
Ha OCHOBE KOTOPBIX 00ecreuynBaeTcsl JOCTHKEHNUE NMPEAMETHBIX U METaIllpeIMETHBIX MJIaHUPYEMbIX
pe3ynbTaToB 00y4eHHs, (OPMHUPYETCS €CTeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHUE HAyYHBIX
METOJIOB HCCIIEJIOBaHUS SBJIEHUN TNPUPOIABI W TEXHUKH, OBJIAJEHUE YMEHHUSMU OOBSICHATH
busnyeckue SBICHMUS, IPUMEHsIS TIOTyYeHHbIC 3HAHUS, PEIIaTh 3a7a4d, B TOM YUCIIe KaueCTBEHHBIC
U DKCIIEPUMEHTANIbHBIE.

[TpuHIMIIHATHHO JESTENLHOCTHBIN XapakTep JaHHOTO pa3zelia peaanu3yercs 3a Cu€T TOro, 4To
oOyyaromiuecs: BBIMOJIHIIOT 33aaHNs, B KOTOPBIX UM MpeJiaraeTcs:

HA OCHOBE TMOJYYCHHBIX 3HAHUN PACIO3HABATH U HAYYHO OOBSACHATH (U3UYECKUE SIBICHUS B
OKpYKaIoIleil MPUpOJie U MOBCEIHEBHOM )KM3HH;

WCIIONIb30BaTh HAy4YHBIE METONbI HCCIEAOBaHUS (DU3MUECKUX SBICHHIM, B TOM YHUCIE IS
MIPOBEPKHU TUIIOTE3 U MOIYUYECHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HAay4HbIE OCHOBBI HAWOOJIe€ BAXKHBIX JOCTH)KCHUN COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOro HMCMOIb30BaHUS PA3IUYHBIX MCTOYHMKOB 3HEPIMM HAa OCHOBE 3aKOHA
MIPEBpAICHHS] K COXPAaHEHHS BCEX U3BECTHBIX BUIIOB SHEPTHHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HAYPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

N3yuenne ¢pu3nKku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAINPaBIECHO HA JOCTHKECHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

B pesynprare wusydeHus (QU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS ¥y
oOyudaromerocst 0yayT c(hOpMUPOBAHBI CIICIYIOIINE IMYHOCTHBIE PE3YIbTAThI B YACTH:

* 1) marpuoTMYeCKOro BOCIIUTAHUS:

. NpPOSIBJICHWE MHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHUICKON
(usnueckon Hayku,

*  IICHHOCTHOE OTHOIICHHE K JOCTHKEHHSIM POCCHUCKUX YUEHBIX-(PH3UKOB;

* 2) rpaXIaHCKOro M JIyXOBHO-HPABCTBEHHOI'O BOCITMTAHHMS:

. TOTOBHOCTh K AaKTHMBHOMY YYacCTHIO B OOCYXIEHHHM OOIIECTBEHHO 3HAUYUMBIX H
STHYECKUX MPOOJIEM, CBA3aHHBIX C NPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUH (PU3UKH;,

*  OCO3HAaHHE BaXXHOCTU MOPAJIBHO-3TUYECKUX IMPUHLHUIIOB B JACATEIbHOCTH YYEHOTO;

* 3) 5CTETMYECKOrO BOCIIUTAHMS:

*  BOCHPHUATHE 3CTETUYECKHX KayecTB (PU3UUECKON HAyKU: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

*  4) HEHHOCTH HAyYHOTO MO3HAHUS:

«  OCO3HAHME IEHHOCTH (PM3NUYECKOH HAyKM KaK MOIIHOrO MHCTPYMEHTA MO3HAHHS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIONIEH KYJIbTYPHI,

«  pa3BUTHE Hay4HOII IOGO3HATENLHOCTH, MHTEPECA K HCCIIEI0BATEIBCKOM AeATeIbHOCTH;

* 5) dopmupOBaHUS KyJIbTYPHI 3A0POBbS M SMOLIMOHATIBHOTO 0J1arononyyus:

«  OCO3HAHHE LIEHHOCTH 0E30MACHOr0 00pa3a JKH3HM B COBPEMEHHOM TEXHOIOIHYECKOM
MHpE, BXKHOCTHU MPaBUI O€30IAaCHOTO MOBECHUS HA TPAHCIOPTE, HAa I0pOrax, ¢ MIEKTPUUECKUM H
TEIUIOBBIM 000PYIOBAHMEM B IOMAIIHKX YCIOBUSX;

*  chOpMHPOBAHHOCTH HaBbIKa peIeKCUH, MPU3HAHUE CBOETO MPaBa Ha OIIUOKY U TaKOTO
Ke MpaBa y Jpyroro 4ejoBeKa;

*  6) TpyZI0OBOTO BOCIIUTaHMSL:

«  aKTHBHOE y4acTHe B PELICHHH MPAKTHYECKHX 3a7ad (B PaMKaxX ceMbH, 00Pa30BaTe/bHOI
OpraHu3aIH, TOPOa, Kpast) TEXHOJIOTMYECKON M COIMAIbHOM HANIPaBICHHOCTH, TPEOYIOIIUX B TOM
yuclie U GU3NYECKuX 3HAHMUIA;



*  HMHTEpec K NPaKTUYECKOMY H3yUCHHIO MPO(ECCHii, CBI3aHHBIX C (PU3UKOM;

¢ 7) 9KOJIOTMYECKOTO BOCITUTAHUSL:

©  OpHeHTAalUsA HA TpPUMEHEHHe (U3MUECKHX 3HAHMH JUIA pEIIeHMs 3a1ad B 0ONACTH
OKpYXXarolel Cpexabl, TUIAHMPOBAHHS ITOCTYNKOB M OLIEHKM HMX BO3MOXHBIX IOCIEICTBHN IS
OKpYKaroIle Cpeabl;

+  0co3HaHHE I7100aTBHOTO XapaKTepa SKOJOTHUYECKHX MPOBIIEM U MyTeil HX PElTeHHs;

¢ 8) ajanTauuu K U3MEHSIOIMMCS YCIOBHSIM COLMAIBHON U TIPUPOIHON CPEbL:

*  [OTPeGHOCTh BO B3AaMMOJEHCTBHM TNpH BBIIONHEHHH MCCIEIOBAHHI M IPOEKTOB
(u3nUUeCcKoil HaNPaBICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM JIPYTHX;

*  IOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTHUECKYIO IeATebHOCTb;

«  motpeGHOCTH B (JOPMHUPOBAHMH HOBBIX 3HAHHIL, B TOM uHCIe (HOPMYITHPOBATH HJCH,
HOHSTHS, THITOTE3bI 0 (PU3NUECKUX OOBEKTAX U SBICHHSAX;

«  oco3HaHHe Ie(UIUTOB COOCTBEHHBIX 3HAHMI I KOMIIETEHTHOCTEHl B 061aCTH DUHKY;

. : IUTAHUPOBAHHUE CBOETO PA3BUTHS B PUOOPETEHNH HOBBIX (PM3MYECKUX 3HAHWH;

. CTpEeMJICHHE aHAIM3UPOBAaTh U BBIABIATH B3aUMOCBSI3M MPUPOJIBI, OOIECTBA H
HKOHOMMKH, B TOM YHUCIIE C UCTIOIb30BAHNEM (U3NUECKUX 3HAHUI,
. OLICHKAa CBOMX JCHUCTBUN C Y4YETOM BIIMSIHHUS Ha OKPYXKAIOLIYIO CPENy, BO3MOXKHBIX

rI100aILHBIX TOCIEACTBUM.
METAIIPEMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHHS MporpaMMBbl 10 (PU3UKE Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHUs
y oOywaromerocs OyayT c(hOpPMHUPOBAHBI METalpPeIMETHBIC PE3yJbTaThl, BKIIOYAIOIINE
MIO03HABATEIbHBIC YHUBEPCAIbHbIC Yy4YeOHbIC JEHCTBHS, KOMMYHHKATHBHBIC YHHBEPCAIbHbIC
yueOHbIe JeHCTBUS, pETyJIATUBHBIE YHUBEPCAIbHbIE yUeOHbIEe eHCTBUSI.

[To3HaBarenbHbBIE YHUBEPCATIbHBIE YUeOHBIE IEHCTBUS

bazoBblie mornueckue AeMCTBUS:

*  BBIBIIATH M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUH);

*  YCTaHABIIMBAThH CYNICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS AJIs1 O0OOIICHHS U
CpaBHEHHS,

*  BBISABIISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYMS B pacCMaTpUBAaeMbIX (akTaX, NAaHHBIX U
HAOJIOIEHUSIX, OTHOCSIIMNXCS K (PU3HMUECKUM SBIICHUSIM;

*  BBISABIATh NPUYMHHO-CIICJCTBCHHBIE CBS3W TPU HU3yYEeHUU (PUINUYECKUX SBICHUA U
MIPOLIECCOB, JeNaTh BBHIBOJABI C HCIOIb30BAHUEM ACTYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIIOUEHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYCCKUX BEINUHH;

*  CaMOCTOATEIHLHO BBHIOMPATH CHOCOO peleHus yueOHOW (U3MYecKoi 3amadyn (CpaBHEHHUE
HECKOJIbKMX BapHaHTOB pEIICHUs, BBHIOOpP HamOoJee MOAXOJANIET0 C YYETOM CaMOCTOSITEIBHO
BbIJIEJICHHBIX KPUTEPHEB).

bazoBble nccnenoBaTenbcKue NeHCTBUS:

*  HCIIOJIb30BAaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;

*  MPOBOJUTH MO CAMOCTOSTEIHHO COCTABIIEHHOMY ILJIaHY OMBIT, HECIIOXKHBIN (hU3MUECKUN
HKCIIEPUMEHT, HEOOJIbIIOE UCCiIeIOBaHNE (PU3NUECKOTO SBIICHUS;

*  OICHHUBATh HA MPUMEHHMOCTh M JIOCTOBEPHOCTh WH(POPMAIUIO, TOTYYEHHYIO B XOJE
MCCJIETOBAHMSI MJTU DKCIIEPUMEHTA;

*  CaMOCTOSTENHHO (hOpMyITHpPOBATH 00OOIIECHNS U BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIIEIOBAHMUS;

*  MPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3MUECKHUX IMPOIECCOB, a TAKKE
BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAaX.

Pabota ¢ uadopmarueii:



* MPUMEHSTHh pPA3IUYHBIE METOJbI, MHCTPYMEHTHI W 3ampochl MPH TOHCKE U O0TOOpe
HH(}OPMAITUY WM TaHHBIX C YYETOM MPEIIOKEHHON yueOHOW PU3NUeCKOr 3a/1auu;

*  aHaJIM3UpPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATh HH(DOPMAIMIO PA3TUYHBIX
BUJIOB U (DOPM IIpe/ICTaBJICHHUS;

*  CaMOCTOSITENIFHO BBIOMpAaTh ONTHUMAIbHYIO (OpMY TMpelncTaBiIeHHs HH(pOpMaIuu |
WUTIOCTPUPOBATh pelIaeMble 3a/1a4ll HECIOXKHBIMU CXeMaMHU, TuarpaMMaMu, UHOM rpadukoi U ux
KOMOWHAIIUSIMHU.

KoMMyHMKaTHBHBIE YHUBEpCATbHbIE YUEOHbIE 1eHCTBUS:

* B Xo0A€ OOCYXJCHHS Y4eOHOTO MaTepuasna, pe3ylIbTaToB ITabOpaTOpHBIX padoT u
MIPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMbI U BBHICKA3bIBATh WU, HALIEJICHHbIE
Ha peIIeHHE 3a/1a4M U MOAepKaHue OJIaroKenaTeIbHOCTH OOIIECHUS;

*  CONOCTaBJIATH CBOM CYXKIEHUS C CYXACHUAMU JPYTUX YYaCTHHKOB JHUAaJIora,
0OHapYXUBATh Pa3ININe U CXOACTBO MO3UIIHIA,

*  BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

* myONWYHO  MPEACTaBIATh  PE3yNbTAaThl  BBIMOJIHEHHOTO  (PM3MYECKOro  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

*  [OHUMATH U UCTOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U MHIWBUIYAITBLHOU pabOTHI TpU
pEIICHNN KOHKPETHOM (PHU3HUECKOM MPOOIEMBI;

* [pPUHHMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBAaTH JEHUCTBUS M0 €€
JOCTHKEHHIO: paclpeiensiTh poiiu, OOCYKIaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOW paboThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEI;

*  BBIOJHATH CBOIO YacThb pPalOTHI, JOCTUTas KadeCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAMHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMH KOMAH/IbI,

*  OLEHMBATh Kau4eCTBO CBOETO BKJaAa B OOLIMII MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(hOpMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynaruBHble yHUBEpCalIbHbIE yueOHbIE JeHCTBUS

Camoopranuzanusi:

*  BBIABIATH MPOOJIEMBbI B )KM3HEHHBIX U YUYEOHBIX CUTYalUAX, TPEOYIOMIMX ISl PEIIeHHUs
¢bu3nUecKrux 3HaHUMH;

*  OpHUEHTUPOBATHCA B PA3IUYHBIX MOAXOJAX MPHUHATHS peleHUN (MHIMBUIYaJIbHOE,
MPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUHN TPYIIION);

*  CaMOCTOSITEIbHO COCTaBIIATH AaJNTOPUTM pelieHus (GU3NYecKol 3afaud WM IUIaHa
WCCJICIOBAHMS C YIETOM UMEIONINXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
npeJiaraeMble BApUAHTHI PELIeHHUI;

e Jlenath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpPOJIb, SMOIIMOHAJIBHBIN MHTEIIEKT:

e  JIaBaTh QJICKBAaTHYIO OIICHKY CUTYyAIlMH U TIpejiaraTh MiaH e€ N3MCHCHHUS,

*  OOBACHATH NMPUYMHBI JOCTHKEHUS (HEIOCTHKEHHS) Pe3yIbTaTOB JESTEIbHOCTH, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIBITY;

*  BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTH (B TOM YHCIE B XOJ BBIMOJHEHUS (PU3UYECKOTO
WCCJICIOBAHMSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, HM3MECHHBIIUXCS CHUTYaIlui,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

*  OICHMBATh COOTBETCTBUE Pe3yJbTaTa LEJIH H YCIOBUSIM;

*  CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJe CHOopa WM JUCKYCCHU Ha HAYYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTo;

* Mpu3HaBaTh CBOE MpaBO Ha OIMMOKY NpU pelleHuH GU3NYECKUX 3anad Wid B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE KE MPaBO JIPYToro.

INPEAMETHBIE PE3YJIBTATDBI



K koHmy oOydeHust B 7 Kjacce NpeIMETHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIONITUXCSI YMEHHI:

*  UCNONb30BaTh TMOHATUA: (U3UYECKUE M XHMHUYECKUE SBJICHUs, HaOJII0eHue,
HKCIIEPUMEHT, MOJIENb, TUIIOTe3a, CIUHUIBI (PU3HMUECKUX BEIUYHH, aTOM, MOJIEKYJa, arperaTtHble
COCTOSIHUS BellecTBa (TBEPOE, )KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBUKEHUE (PAaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIUHEHHOE), TPASKTOPHS, PABHOACUCTBYIONIAs cuila, AegopManus (yrnpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

* pasnuuath sBIeHUS (qudQy3us, TEMIOBOE ABMKEHHUE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUKEHHE, NUHEPLIMSL, B3aUMOIEHCTBUE TEJI, pABHOBECHE TBEPABIX TEJ C
3aKperUIEHHON OCBhIO BpallleHus, repeaaya aBieHHUs TBEPABIMU TeJIaMH, KHUIKOCTIMHU M Tra3ami,
aTMoc(epHoe JaBlieHHe, TUIaBaHUE TeJ, MPEBPAILECHUs] MEXaHUYECKON YHEPTUH) M0 OMUCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;

*  pacrmo3HaBaTh MPOSIBICHUE M3yUYEHHBIX (PU3NUYECCKUX SBICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4Hclie (U3UYECKHe SBIECHUS B MPUPOJIE: MPUMEPHI BIKEHUS C Pa3IUYHBIMU CKOPOCTSAMHU B
JKUBOM M HEKHMBOW IPUPOJE, [EHUCTBHE CWIBI TPEHUS B IPUPOJE M TEXHUKE, BIMSIHUE
aTMoc(epHOro AaBlIeHUs HA KUBOIM OpraHu3M, IUIaBaHUE pbIO, pplYaru B TeJle YeIOBEKa, MPU ITOM
NEePEeBOIUTh MPAKTHUECKYIO 3a/1auy B Y4eOHYIO, BBIIENATH CYLIECTBEHHBIE CBOWCTBA (IIPU3HAKM)
(bU3UYECKUX SIBICHHUI;

*  ONHKCHIBATh M3YYCHHBIE CBOWCTBA TeJN U (PU3MUYECKUE SBICHMSA, MCIONB3YS (pU3MUYECKHE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHIa
YOPYTOCTH, CUJIa TSKECTH, BEC Tella, CUa TPEHUs, JaBieHHE (TBEPIOro Teja, XKUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJa, MeXaHuueckas paboTa, MOUIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KOX((UIIMEHT MOIE3HOTO NEHCTBUS MEXaHU3MOB, KHHETUYECKasi U TOTEHIMANIbHASL SHEPTHUS), IPU
OMMCAaHUU MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT UCTIOIb3YyEMbIX BEIMYUH, X 0003HAUCHUS U
eAVHUIIB (DU3MUYECKUX BEIMYMH, HAXOAWTH (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMUMHY C JAPYTUMH BEJIMUYMHAMH, CTPOUTH Tpa@UKH H3YUYEHHBIX 3aBUCHUMOCTEH (U3MUECKUX
BEJINYMH;

*  XapaKTepu30BaTh CBOWCTBA Tell, (U3NUYECKHUE SIBICHUS U MPOILIECCHI, UCIOB3YS MpaBUiia
CJIOKeHHUs cuia (BIOJIb OJHOW MpsiMoif), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pbluara (0J0Ka), «30JI0TO€ MPAaBHUIIO» MEXaHHMKH, 3aKOH COXPAHEHHUS MEXaHHYeCKON
SHEPTUH, IPU STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCBHIBATH €0 MAaTEeMaTHYECKOEe
BBIpaXEHHE;

*  OOBICHATH (PU3NYECKHE SBICHHS, IPOLIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBSI3H,
CTpOUTH OOBACHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OHopoid Ha 1—2 M3y4YEHHBIX CBOWCTBA
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarh pacdy€THbIE 3amaud B 1-2 JEHCTBHS, WCHOJIB3yS 3aKOHBI W (POPMYJIBL,
CBs3bIBAOIIME (DU3MUECKHE BEMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJaud 3alMChIBaTh KpaTKOe
yCIIOBUE, TOJCTABIATh (DU3MUECKHUE BEIWYMHBI B (HOPMYJBI U MPOBOIUTH PACUETHI, HAXOIUTh
CIIpaBOYHbIE JaHHbBIE, HEOOXOAUMBIE JIJISl pEeLIeHHs 33/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOMN
(bU3UYECKON BETNYHHEI;

*  pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTH MPH MOMOLIN (PU3UUECKUX METOI0B,
B OINMCAHMM MHCCJENOBAHUS BBIAEIATH IPOBEPSIEMOE IPENIOJIOKEHNE (TUIIOTE3Yy), pa3nuyaTb U
MHTEPIIPETUPOBATH MOJYYEHHBIN pe3yJbTaT, HAXOAUTh OIIMOKU B XOJIE OIBITA, /1e1aTh BBIBOJBI IO
€ro pe3yJbTaTaM;

*  MPOBOJUTH OMBITHl MO HAOJIONEHUIO (PU3NYECKUX SBICHUNA WM (PU3MUECKHX CBONCTB
Tes: (OPMYJIHPOBATH TPOBEPsSEMBbIE MPEANONOKEHHS, COOMpPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000pyA0OBaHus, 3aMUCHIBATh XOJI ONbITa U (DOPMYITHPOBATH BHIBObL;

*  BBINOJHATH MPSAMBIC M3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tena, 00bEéMa, CHIIBI U
TEMIEPATypbl C HMCIOJIB30BAHUEM aHAJOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS
puOOPOB C YIETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHHIA,



*  TPOBOJIUTH HCCIICOBAHHE 3aBHCUMOCTH OIHON (PU3MUYECKOW BEIMYMHBI OT JIPYyroil c
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHHH (3aBUCHUMOCTU IIyTH PaBHOMEPHO IBMIKYILETrocs Tejla OT
BPEMEHHU JIBIKCHMS Tela, CHJIBl TPEHUS CKONBXEHUS OT Beca Teja, KadecTBa 00pabOTKH
MOBEPXHOCTEH Te€J M HE3aBUCHUMOCTH CHJIbI TPEHMs OT IUIOLAJM CONPUKOCHOBEHMSI TEJl, CHUJIbI
YIPYTOCTH OT Y/UIMHEHUS TPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IJIOTHOCTH >KMJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT INIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJIO0, YCIOBHM INIaBaHUS Tell, yCJIOBUN paBHOBECHUS pblyara U OJIOKOB), y4acTBOBATH B
IUIAHUPOBAHUN Y4eOHOI'O MCCIEI0BAHUS, COOMPATh YCTAHOBKY U BBIMOJHATh U3MEPEHUs, CIELys
NpPEUVIO)KEHHOMY TUTaHy, (DUKCHUpPOBATh pe3yJIbTaThl IOJYYEHHOH 3aBHCUMOCTH (U3UUECKUX
BEIMYMH B BHJE MPEUIOKEHHBIX TaOaul M TIpaduKoB, JAenaTh BBIBOABI IO pPe3yJibTaTaM
UCCIIEIOBAHMS;

*  IPOBOAUTH KOCBEHHbIE MW3MEpPEHHs (U3NYECKUX BEJIWYMH (IJIOTHOCTh BEIECTBA
KUAKOCTU U TBEPJOrO TEJa, CUJIa TPEHUS CKOJIBKEHUS, JABJICHUE BO3/lyXa, BHITAIIKMBAIOIIAS CUIIA,
JeMCTBYIOIAs Ha MOTPYXKEHHOE B JKUAKOCTh TENO, KO3(PPUIUEHT MOJIE3HOro NEHCTBUS MPOCTHIX
MEXaHU3MOB), CJeIys MpPEUIOKEHHOW HMHCTPYKIUH: TpPHU BBIIOJHEHUH H3MEpEHH COOHpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIATH 3HAUYCHUE UCKOMOM BEITMUYUHBI;

e coOmojmaTh TpaBWwiIa TEXHUKH Oe30mMacHOCTH Tpu pabore ¢  1a0OpaTOPHBIM
00opyIoBaHUEM;

*  yKa3bplBaTh MPHHLUIBI JEHCTBHSA NPUOOPOB M TEXHHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOLIAIOIIUECs COCyAbl, OapoMmeTp, pblyar, MOJIBMXKHBIM U
HETIOABIDKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;

*  XapaKTepU30BaTh MPUHLUIBI JEHCTBUS N3yUEHHBIX PHOOPOB M TEXHUYECKUX YCTPOMCTB
C omnopoll Ha uX onucaHus (B TOM 4HCIE: MOAUMIHUKYA, YCTPONCTBO BOJOIPOBOAA,
THJIPABINYECKUH [IPecc, MAaHOMETP, BBICOTOMED, IOPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 cBOMcTBaxX (PU3MYECKHX SBICHUI U HEOOX0IUMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

*  TPUBOAUTH TIPUMEPHl (HAXOAUTh HMHGPOPMANMIO O TPUMEpPax) MPAKTHIECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUHM B OBCEAHEBHOM JKHU3HU Ui oOecrieueHus] 6e30MacHOCTH MPH
oOpaleHnn ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 30POBbS M COOIIOAECHUS
HOPM 3KOJIOTHYECKOTO MOBEACHMSI B OKPYIKAIOLIEHN cpee;

*  OCYILECTBJIATh OTOOP MCTOYHMKOB HH(popMmanuu B VHTepHeTe B COOTBETCTBUHM C
3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUM U IMyTEM CPaBHEHMSI PA3IUUHBIX
UCTOYHUKOB BBIICNIATh HH(DOPMALUIO, KOTOpas SBIAETCS NPOTUBOPEYMBON MM MOXKET OBbITh
HEJIOCTOBEPHOM;

*  HUCHOJIBb30BaTh IPH BBINOJHEHUH Y4eOHBIX 3aJaHUN HAy4YHO-NOMYJIAPHYIO JIUTEPATypy
(bu3uUecKoro cojep:KaHusi, CIpaBOYHbIE MaTepHallbl, pecypchbl cetu VHTepHeT, BIajeTh NpuéMamMu
KOHCIIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHus MH(GOPMALIUK U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO;

*  co3lIaBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB HMH(pOpManUu (U3MUYECKOrO COAEP)KaHUs, B TOM YHUCIIE MyOJIMYHO JeNaTh KpaTKUe
COOOLIeHUsT O pe3ynbTaTax IPOEKTOB WM YYEOHBIX HCCIENOBAaHUN, IMPH 3TOM TI'PAMOTHO
UCIOJIb30BaTh M3yUYEHHbIN NOHATHHMHBIA anmapaT Kypca (PU3MKH, CONPOBOXKIATh BBICTYIUICHHUE
Mpe3eHTalNEH;

*  IpU BHINOJIHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUM pacrpeiessTh OOs3aHHOCTHU B
IpylIe B COOTBETCTBUM C IOCTABJICHHBIMU 33Ja4yaMu, CIEAUThH 3a BBINOJIHEHUEM IUIaHA JIEHCTBUH,
aJIeKBaTHO  OLIGHUMBaTb COOCTBEHHBI BKJIAJ B  JEATENbHOCTh TIPYMIBL,  BBICTPAUBATh
KOMMYHHMKaTHUBHOE B3aMMOJEHCTBHE, yUNTHIBAsi MHEHUE OKPY KAIOIIHX.

K koHmy oOyueHuss B 8 Kilacce NpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHYAIOIIMXCSI YMEHUHA:

*  HUCNOJIBb30BaTh IMOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTANIMYECKHE U aMOp(HbIE Tela, HACKIIECHHbBIN 1
HEHACBIILCHHBIM TMap, BJIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEprusi, TEIIOBOU
JBUTATEIb, DJEMEHTApPHBIA DIIEKTPUYECKUM 3apsl, JJIEKTPUYECKOE II0JIe, IPOBOJHUKH U
JURJIEKTPUKH, TIOCTOSTHHBIHN 3J1€KTPUUECKUI TOK, MarHUTHOE TOJIE;



* pasnuuaTh sBIEHUS (TEIUIOBOE pACUIMPEHUE U C)KaTue, TeIUIoNepeaaya, TelIoBoe
paBHOBecHE, CMauyuMBaHUE, KaNWUISIPHBIE SBJICHHS, HCHAapeHUe, KOHACHCAlus, IUJIaBJICHHE,
KpucTajuin3anus (OTBEpAEBaHME), KHUIIEHHE, TeIulonepenadya (TEIUIONPOBOAHOCTb, KOHBEKLUS,
U3Ty4YeHHUE), JJIEKTpU3alUsg Tel, B3aUMOJEHCTBUE 3apsiioB, JAEWUCTBUS JJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHWE, B3aUMOJICHCTBUE MAarHUTOB, AEMCTBME MAarHUTHOIO IOJII HAa MPOBOJHUK C
TOKOM, DJIEKTPOMAarHuTHas HHAYKIHUS) IO OMHCAHUI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

*  pacrmo3HaBaTh IMPOSBIICHHWE H3YyUYEHHBIX (PU3NUYECKUX SIBJICHUI B OKPYXaroIlleM MHpE, B
TOM 4ucIe (PU3HUECKUE SBJICHUS B MPUPOJE: TTOBEPXHOCTHOE HATSDKEHUE U KANWIUISIPHBIC SIBICHUS
B NpUpPOJE, KPUCTAUIBI B Npupoje, uznydenue ConHia, 3amMep3aHue BOJIOEMOB, MOPCKUE OpU3HI,
o0Opa3oBaHNe POCHI, TyMaHa, HHEs, CHETa, HJIEKTPUUYECKHE SBJICHUS B aTMocdepe, dIEeKTPUIECTBO
’KHUBBIX OPraHU3MOB, MAarHUTHOE TOJI€ 3eMJIH, Apeiid MOJIOCOB, POJIb MArHUTHOTO MOJIS [T JKU3HU
Ha 3emiie, MOJIAPHOE CHSIHUE, TPH 3TOM MEPEeBOAUTHIPAKTUYECKYIO 337ady B yU4eOHYIO, BBIACIATDH
CyIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3UUECKUX SIBJICHHIA;

*  ONHKCHIBATh M3YYCHHBIE CBOWCTBA TeN U (PU3MUECKUE SBICHMSA, HCIIONB3YsS (PU3MUYECKHE
BEJIMUMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, yAENbHAs TEIUIOEMKOCTh
BEIIIECTBA, YJeNIbHas TEeIIoTa IUIaBJICHHUS, yIeIbHAs TeIIoTa MapooOdpa3oBaHus, yAeIbHAs TEIUIOTa
CrOpaHus TOIUTMBA, KOA()PUIMEHT MOJEe3HOro NEHCTBHUS TEIUIOBOM MAIUHBI, OTHOCHTEIbHAs
BIQKHOCTb BO31yXa, OJJIEKTPUUECKMM 3apsil, cuila TOKa, DJIEKTPUUECKOE HalpsKEHUeE,
COMPOTUBIIEHUE TMPOBOJAHMKA, YJEIbHOE COMNPOTHUBIIEHHWE BELIECTBa, paboTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PH ONMHUCAHUH MPABWIBHO TPAKTOBATH (PU3UUECKUN CMBICT MUCTIOIb3YEMBIX
BEJIMYMH, 0003HAYEHUS U €AMHHUIBI (DU3MUECKUX BEIWYHH, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTHMH BEIMYUHAMH, CTPOUTH TpaduKd H3yUYECHHBIX
3aBHCUMOCTEH (PU3NUECKUX BETUYHH;

*  XapakTepu30BaTh CBOWCTBa Tel, (U3UYECKHE SBICHUS U TIPOLECCHl, HCHOJIb3YS
OCHOBHBIE TOJOXEHHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOEHHUS BELIECTBA, MPUHIUI
CYNepHo3uIMM IoJiel (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma s
ydacTka 1enu, 3akoH J[xoyns—JIeHna, 3aKkoH cOXpaHEHHUs] SHEPTHH, MPU ITOM J1aBaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHHE;

*  00BACHATH (hU3HUECKUE MTPOLIECCHI U CBOICTBA T€J, B TOM UUCIIE€ U B KOHTEKCTE CUTYaIHil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH IPUUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
00bsCHEHHE W3 1—2 JIOTMYECKUX IIIaroB ¢ OMOpod Ha 1—2 HM3yYEeHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

* pemarb pacu€THblE 3adaud B 2-3 JCHCTBUA, HCHOJB3YS 3aKOHBI W  (OPMYIIBI,
CBsI3bIBaroIMe (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaIW3a yCJOBHS 3aJaud 3allUCHIBATh KPAaTKOE
yCIIOBUE, BBISBIISATH HEOCTATOK JAHHBIX JJIS pEIleHUs 3a/1ayd, BhIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXoIuMbIEe JUIs €€ peIIeHUs, NMPOBOIUTH pPACUYEThl M CpPAaBHUBATh MOJYYCHHOE 3HAUCHHE
¢bu3nyecKoil BETUYUHBI C U3BECTHBIMU JAHHBIMU;

*  pacno3HaBaTh NMPOOJIEMBI, KOTOPBIE MOXKHO PEUIMTH MPH MOMOIIU (PU3MYECKHX METOJIOB,
UCIIONIB3YSl OIMCaHWE WCCIIENOBaHMs, BBIACNATh IPOBEpPSIEMOE IMPEANOoJIOKEeHHEe, OLEHUBATh
MPaBUILHOCTH MOPSIKA MPOBEACHUS UCCIIEIOBAHMUS, JI€TIaTh BEIBObL;

*  MPOBOJUTH OMBITHI IO HAOIOIEHUIO (PU3NUECKUX SBJIECHUIN WK (U3HMUECKUX CBOMCTB TeJ
(KanmuJUIIpHbIE SBJICHUS, 3aBUCUMOCTh JABJICHUS BO3/yXa OT €ro 00b&éMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAaHMSI U HArpeBaHUs MpH HM3IYYEHUHU OT I[BETa HU3Iyyarouie (Moriomaronieil)
MIOBEPXHOCTH, CKOPOCTh MCIIAPEHUsI BOJbI OT TEMIEPATYPhI )KUIKOCTH U IJIOLIAAN €€ TOBEPXHOCTH,
AIIEKTpU3alMs Tell W B3aUMOJAEHMCTBHUE DJIEKTPUUECKHX 3apsiOB, B3aHUMOJCHCTBHE MOCTOSHHBIX
MarHuTOB, BU3YaJIM3AIHMsI MATHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB, JEHCTBHUS MarHUTHOTO TIOJS
Ha MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABHUTATENS MOCTOSHHOTO
TOKa): (pOPMYIHPOBATH MPOBEPSIEMBIEC MPEANOIOKEHHSI, COOMPAaTh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyA0BaHUs, ONUCHIBATH XO/1 ONbITa U (POPMYITHPOBATH BHIBOIbL;



*  BBINOJHATh MPSMbIE U3MEPEHHUS TEMIEPaTyphbl, OTHOCHTEIHHOW BIAKHOCTH BO3AyXa,
CWJIBI TOKA, HAIPSDKEHUS C MCIIOJIb30BAHMEM AaHAJOrOBBIX MPUOOPOB M JAaTYMKOB (U3UYECKUX
BEJIMYMH, CPAaBHUBATH PE3yJIbTAThl U3MEPEHUH ¢ yu€TOM 3a1aHHON aOCOMIOTHON MOTrPEIHOCTH;

*  TPOBOJUTH HCCJIEIOBAHHWE 3aBHCHMOCTH OJTHOW (PU3MUECKOW BEIMYMUHBI OT JIPYTOH C
UCTIOJIb30BaHUEM TPSMBIX U3MEPEHHH (3aBHCUMOCTH CONIPOTHBIICHUS MPOBOJHHUKA OT €ro JUINHBI,
TUIOMIA/IA TIOTIEPEYHOr0 CEYeHUSI U YIEIbHOTO CONMPOTHBIICHUS BEIIECTBA MPOBOJAHMKA, CHIIBI TOKA,
WIYILIEro Yepe3 MpOBOIHUK, OT HANPSDHKEHUSI Ha MIPOBOIHUKE, MCCIIEIOBAHNE MTOCIEI0BATEIBHOTO U
NapauieIbHOTO COEIMHEHHI MPOBOIHUKOB): TUIAHUPOBATh HCCIEAOBaHUE, cOOUpaTh YCTAaHOBKY U
BBHITIONTHATh M3MEPEHUs, CIEMys MPEATIOKEHHOMY IUIaHy, (UKCHPOBATh Pe3yJbTaThl MOYyYEHHOM
3aBHCHMOCTH B BHJI€ TaOJIUI] ¥ TPaQUKOB, 1€1aTh BEIBOJBI 110 Pe3yJIbTaTaM HCCIIEIOBaHUS;

*  TPOBOIUTH KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BENUYMH (yJelbHas TeII0EMKOCTb
BEIIECTBA, COMPOTUBJICHUE MMPOBOJIHUKA, pab0Ta M MOLTHOCTh 3JEKTPUYECKOTO TOKA): MIIAaHUPOBATh
U3MEpPEHUs, COOMPATh HKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEUIOKEHHOW HMHCTPYKIHMH, H
BBIYUCIISATH 3HAUEHNE BEJIMUMHBI,

e coOmoomaTh TMpaBWiIa TEXHUKH O€30mMacHOCTH Tpu pabore ¢  1gabOpaTOPHBIM
00opyIoBaHUEM;

*  XapaKTepU30BaTh MPHUHIIMIEI ACHCTBUS U3yUYEHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOUCTB
C omopoil Ha WX omucaHusi (B TOM YHCJE: CUCTeMa OTOIUICHHUS JOMOB, TMIPOMETp, MapoBas
TypOUHA, aMIepMeTp, BOJBTMETP, CUYETUMK DIEKTPHUUECKOW HHEPTUH, 3IIEKTPOOCBETUTEIHHBIC
MpUOOPBI, HArpeBaTeNIbHBIE AJIEKTPONPHOOPHI (NMIPUMEPHI), DIEKTPUUYECKHE MPEAOXPAHUTEIIH,
AIIEKTPOMArHUT, JJIEKTPOABHUraTeNb TOCTOSHHOIO TOKA), MCIONB3ysl 3HAHHUA O CBOMCTBax
(bu3NYecKuX sIBJICHUN 1 HEOOX0IMMbIe (PU3MYECKUE 3aKOHOMEPHOCTH;

*  pacmo3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTEIbHbIE NPHOOPHI MO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI AJIEKTPHUYECKUX
Heneil ¢ mociueoBaTeNbHBIM U TMapalljIeNIbHbIM COEIUHEHHEM JJIEMEHTOB, pasinyas YCJIOBHBIE
0003HAYEHHS FIIEMEHTOB HIEKTPUUECKUX IIETICH;

*  TPUBOAWUTH TIPUMEPHl (HAXOAUTh HMHGPOPMAMIO O TPUMEpPax) MPAKTHIECKOTO
UCTIONIb30BaHUs (PU3NYECKUX 3HAHUHM B IOBCEIHEBHOM JKMU3HU Ui oOecrieueHus] 6e30MacHOCTH MPU
oOpallleHuu ¢ MpudopamMu M TEXHUYECKHUMH YCTPOICTBaMH, COXpaHEHHsI 340POBbsl U COOIIOICHUS
HOPM 5KOJIOTHYECKOTO MOBEICHUS B OKpYXKAIOIIEH cpere;

*  OCYILIECTBJIATH MOMCK MHPOpMaIHK (PU3NUEeCKOro cojaepkanus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUW U TYTEM CPaBHEHUS JOTIOJIHUTEIHHBIX UCTOYHUKOB BBIICISATH MHPOPMAIIHIO,
KOTOpas SIBJSIETCS MPOTUBOPEUUBOM HITU MOXKET ObITh HEJJOCTOBEPHOM;

*  HCIOJIb30BAaTh TPU BBHIMOJTHEHUU YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO JTUTEPaATypy
(bu3NYecKoro coliep:kaHus, ClipaBOYHbIe MaTepHalibl, pecypchl cetu MHTepHeT, BianeTs npuémMamMu
KOHCTIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUK U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

* co3daBaTh COOCTBEHHBIE TIMCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, o0o0mas
UHPOPMALIMIO M3 HECKOJIbKUX HCTOUYHUKOB (DU3MYECKOTO COJAEp)KaHHs, B TOM YUCIE ITyOJUYHO
MPEJICTABIISITh PE3yNbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON JEATENIbHOCTH, ITPU 3TOM I'PaMOTHO
UCIIONB30BaTh M3YYCHHBIN MOHATHHHBIN ammapar Kypca (DU3HWKH, COMPOBOXAATH BBICTYTUICHUE
Mpe3eHTAlUEeH;

* TpU BBHINOJIHEHHUH YYEOHBIX IPOEKTOB M HCCIENOBAaHUN (U3NYECKUX MPOIECCOB
pacnpeensith 00sS3aHHOCTH B IpyIIle B COOTBETCTBUHU C IOCTABJIEHHBIMH 3a/ladyaMH, CJIECIUThH 3a
BBITIOJIHEHHEM IIJIaHa JIEHCTBUI U KOPPEKTUPOBATh €r0, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIA/1
B JICATENBHOCTh IPYIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aMMOJEHCTBHE, MPOSIBIISASI TOTOBHOCTh
pa3pemniath KOH(QJIUKTEHIL.

K xonmy oOydenus B 9 kiacce npeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUYAIOIIMXCS YMEHUHA:

*  HCIIOJIb30BAaTh TMOHSATHUA: CHUCTEMa OTCu€ra, MaTephalibHas TOYKa, TPAEKTOPHUs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO MABIDKEHHs, aedopmarus (ympyras, IUlacTU4YecKas), TPEHHE,
HEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U TEperpy3ku, LEHTP TSXKecTH, aOCONIIOTHO



TBEPJOE TEJO, LIEHTP THKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKHE KOJICOaHUS W BOJHBHI,
3BYK, HH(Pa3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTAIbHO30PKOCTh, CIEKTPhl MCIYCKAaHUS M TOTJIOLIeHHUs, anbda, O0eTa- U raMma-
U3Ty4YeHUs], U30TOIbI, SAepHAs YDHEPIeTHKA;

*  pa3nuuarh SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE TMPSMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJieHUe TeJl, pAaBHOMEPHOE JBH)KEHUE
0 OKPY)XHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHBHOE JBWXKEHHE, KOJeOaTeNbHOE BHKEHHUE
(3aTyxaromue U BBIHYXKJCHHbIE KOjeOaHUs), pe30HaHC, BOJHOBOE ABI)KEHHE, OTPaXKeHHUE 3BYKa,
IPSIMOJIMHEMHOE pPACIPOCTPAaHEHHWE, OTPAKEHME M IIPEIIOMIIEHHE CBETa, II0JHOE BHYTPEHHEE
OTpakeHHE CBETa, pa3joKeHHe Oeloro cCBeTa B CIEKTP M CJIOKEHUE CIEKTPalIbHBIX IIBETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAsl paJMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYAaTOro CIIEKTpa
U3Ty4YEeHHs) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

*  pacrmo3HaBaTh MPOSBIECHUE HU3YYEHHBIX (DM3MUECKUX SBIICHUH B OKpyXaromiem Mupe (B
TOM 4Hcie QU3NYECKUE SBICHUS B MPUPOJC: MPUINBBI U OTJIMBHI, ABMKEeHUE I1aHeT ColHEYHOM
CUCTEMbI, pPEAaKTHMBHOE JBUKEHHE >KUBBIX OPraHM3MOB, BOCIPHUSATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHNE, CEICMUYECKUE BOJIHBI, I[yHaMH, 3X0, [[BETA T€Jl, ONTHYECKUE SIBJICHUS B NIPUPOAE,
Ouonornyeckoe JecTBHE BUAMMOIO, YIbTPaQHUOJIETOBOIO U PEHTTEHOBCKOTO HW3Iy4YeHH,
€CTECTBEHHBIN PaTUOAKTHBHBIA (DOH, KOCMHUYECKUE JTY4YH, PAAHOAKTUBHOE U3ITYUYCHHE MPUPOTHBIX
MUHEPAJIOB, NEHCTBUE PaJHOAaKTUBHBIX M3JIyYeHUH HAOPraHWU3M UeJIOBeKa), IPU STOM MEPEBOIUTH
NPaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBLACIATH CYIIECTBEHHBIE CBOMCTBA (NMPH3HAKH) (PU3UUECKUX
SIBIICHHIA;

*  ONHUCHIBATh M3YYCHHBIC CBOWCTBA TeNn W (DU3MUECKHE SBICHUS, UCIONB3Ys (hHU3HUECKUe
BEJIMYMHBI (CpPEeIHssi U MTHOBEHHAsl CKOPOCTh Tejla MpU HEPaBHOMEPHOM JIBH)KEHUH, YCKOpPEHHE,
nepeMelIeHNe, IyTh, YIJI0Basi CKOPOCTh, CUJIa TPEHUS, CUjla YIIPYTrOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTrO TMaJeHHs, BeC Teja, HUMITyJbC Teja, HMITYJbC CHJIBI, MEXaHHuyeckas paboTa u
MOIIHOCTb, NTOTEHLMAIbHASI SHEPTHA TeNa, OJAHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, OTEHIMAIbHAS
SHEpPrusl CXKATOM MPY>KUHBI, KUHETUYECKash SHEPrus, IMOJIHAsg MeXaHWdecKas SHEeprusi, mepuoa u
4yacToTa KojeOaHMii, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, OKA3aTeNb
MPETOMJICHUS] CPEJIbl), IPU OMHCAHUU MPABUIIBHO TPAKTOBATh (YM3MUECKUN CMBICT UCIOIb3YyEMbBIX
BEJIMYMH, O00O3HAYEHUS U CAMHUII (DU3MUECKUX BEIUYHH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE
JaHHY!0 (U3WYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKkd H3yYEHHBIX
3aBUCHUMOCTEN (PU3NIECKUX BEITUYHH;

*  XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCMOIb3Yys 3aKOH
COXpPAHEHHUsI SHEPTrUH, 3aKOH BCEMHUPHOIO TATOTECHUS, MPUHIUI CYNEPIO3ULMA CUJI, MPUHLHUII
oTHOcUTeNnbHOCTH ["anues:, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOr0 U MacCOBOTO YMCEN MU AIEPHBIX pEaKLUsX,
IpU 5TOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIpa)KCHHUE;

*  00BACHATH (hU3HUECKUE MTPOLIECCHI U CBOICTBA T€J, B TOM UUCIIE U B KOHTEKCTE CUTYyaIUil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBIABIATh NPUUYUHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpOM Ha 2—3 HM3yYEHHBIX CBOMCTBAa (PU3MUECKHX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

*  pemaTrh pacyETHBIC 3a7aud (OMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHUM), UCTIOJIb3YsI
3aKOHBI U (HOPMYJIbI, CBS3BIBAIONINE (PU3UUECKUE BEJIWYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 33Ja4H
3alMChIBaTh KPATKOE YCJIOBME, BBISBIATH HEAOCTAIONIME WM W30BITOUYHBIE JaHHbIE, BHIOUPAThH
3aKOHBI W (QOPMYIbI, HEOOXOAMMBIE JUIS pEIICHUS, NPOBOAWTH pacy€Thl U OLIEHUBATH
PEATUCTUYHOCTH MOJTYYEHHOTO 3HaYeHUS] GU3NYECKON BETUUYHHBI;

*  pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELIMThH MPH MOMOIIU (PU3MUECKHX METOJIOB,
UCIIONIB3YSl OIMCaHWE WCCIENOBaHMs, BBIACNATh IPOBEpPSIEMOE MPEANOoIOKEeHHEe, OLEHUBATh
MpPaBUIBHOCTh TOpAJIKA TIPOBEJIECHUS HCCIEIOBAaHUA, J€JaTh BBIBOABI, HWHTEPHPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;



*  TPOBOJUTH ONBITHI O HAOIIOAECHUIO (PU3NUECKUX SIBICHUHN MM (PU3MUYECKUX CBOMCTB Tel
(n3yueHne BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHsS ODHEPrHH, 3aBHCHMOCTH IIEpHOJa
KOJICOAHUH TPYKMHHOTO MasTHUKA OT MAaccChl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMIUIMTYbl MaJbIX KoJeOaHWil, MpSMOJIMHEHHOE pPacIpOCTpaHEHHE CBETa, Pa3lIoKeHHE Oenoro
CBETa B CIIEKTp, U3yUCHHE CBOMCTB M300pa’keHMsI B IJIOCKOM 3€pKajie M CBOMCTB M300pakeHHS
npeaMeTa B coOuparomeil JnH3e, HaOIroieHHe CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB H3ITyYeHHS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOUYHOTO Habopa 000pYyAOBaHMS, OMHCHIBATH XOJ
OIIBITA U €T0 PE3yJIbTAaThl, POPMYIHPOBATH BEIBOKI,

*  TOPOBOIUTH MpPHU HEOOXOIMMOCTH CEPHIO MPSMBIX H3MEPEHUH, Ompenessist cpenHee
3HaUCHHE HW3MepseMON BeIMYMHBI ((POKYCHOE paccTosiHue coOMparomied JIMH3bI), 0OOCHOBHIBATH
BBIOOp criocoba n3MepeHust (M3MEepPUTENbHOTO proopa);

*  TIPOBOJUTH HCCIIJOBAHUE 3aBHCUMOCTEH (DU3NYECKUX BEIWYMH C HCIIOJIB30BAHUEM
OpSMBIX HM3MEPEHHH (3aBHCUMOCTh IYTH OT BPEMEHHU IpPH PaBHOYCKOPEHHOM JBIDKEHHH O€3
HayaJlbHOM CKOpPOCTH, TepHoJa KOJeOaHMH MaTeMaTHYecKOro MasTHHKAa OT JUIMHBI HUTH,
3aBUCUMOCTH yTJia OTPAKCHHA CBCTA OT yIJia MAaACHUA U yIJia NPCIIOMIICHHUA OT yIJjia Ha,HCHI/IH)Z
IUTAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITENBHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATH pPE3yJbTATHI
HOHy‘-IeHHOfI 3aBUCHUMOCTH (I)I/ISI/I‘ICCKI/IX BCJIWYHH B BHAC Ta6HI/II_[ n I‘pa(bI/IKOB, J€JaTh BbBIBOJABI 110
pesyspTaTtam UCCIIEJOBAHHUS;

*  NOPOBOIUTH KOCBEHHBIE M3MEpEHHMs (U3UUECKUX BEIMYMH (CpeIHSsl CKOpOCTbh MU
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHus, KECTKOCTh
NOpPY>XKUHBI, KOA(MOUIMEHT TPEHUS CKOJIBXKEHHS, MEXaHWdyeckas padoTa M MOIIHOCTh, 4acToTa U
nepuoj KojaebaHuii MaTeMaTUYECKOro U MPYKUHHOTO MasTHUKOB, ONTHYECKasl cujia coOuparoieit
JMH3bI, PaJMOAKTUBHBIA (OH): IUIAHMPOBATH M3MEpPEHHs, COOMpaTh SKCHEPUMEHTAIbHYIO
YCTAaHOBKY U BBINOJIHATh MU3MEPEHUS, CIEAYys MPEII0KEHHOW MHCTPYKIUH, BBIYUCISATH 3HAUCHUE
BEJIMYMHBl WU AHAIM3MPOBATh IOJIYYEHHbIE pE3YyJbTaTbl C YYETOM 3aJaHHOM INOIPEHIHOCTH
WU3MEpPEHN;

e coOmojnaTh MpaBWwia TEXHUKUH Oe3omacHOCTH Tpu pabore ¢  1a0OpaTOPHBIM
000pyI0BaHUEM;

*  pa3nuyYaTh OCHOBHBIEC MPU3HAKU M3YUEHHBIX (PU3MYECKHX MOJeNeil: MaTepuaibHas TOUKa,
a0COMIOTHO TBEPJOE TENO, TOYEUHBIM MCTOYHHUK CBETA, JIyd, TOHKAs JMH3a, [JIaHETapHas MOJEIb
aTOMa, HYKJIOHHasI MOJIEJIb aTOMHOTO SApa;

*  XapaKTepu30BaTh MPHUHLMIIBI AEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOM Ha MX ONUCaHWs (B TOM YHCIE: CIUIAOMETP, AATYUKU IIOJIOXKEHHS, PACCTOSHUS U
YCKOpPEHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOI, (oToanmnapaT, ONTHIECKUE CBETOBO/IbI, CIIEKTPOCKOIL,
Jo3UMeTp, Kamepa BuibcoHa), HCIONb3yst 3HaHHUS O CBOMCTBaX (HU3MUYECKUX SBICHUH U
HeoO0XxouMble (PU3MYECKHEe 3aKOHOMEPHOCTH;

*  HCIOJIb30BAaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOIECCOB MPU PEUICHUH y4eOHO-NMPaKTHYECKUX
3aj7iay, ONTHUYECKHUE CXEMbI JJIS MOCTPOCHHs M300paKeHWH B IUIOCKOM 3epKajie M coOuparoeit
JIMH3E;

*  OpPUBOAUTH HpUMEpPbl (HAXOAUTh HHGPOPMAIMIO O MpPHUMEpax) MPAKTHUYECKOTO
MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MMOBCEJIHEBHOM XKU3HU JUIsl o0ecnieueHus: 0€30MacHOCTH MPU
oOpalieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUs 370POBbs M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHHSI B OKpPY Kalollel cpee;

*  OCYILECTBIIATh NOUCK HHpOpMauuu (¢u3M4eckoro cozepkanuss B MHTepHere,
CaMOCTOSITENIbHO (DOPMYIHPYs MOMCKOBBIA 3aIPOC, HAXOJUTh IyTH ONpEAESeHUs] TOCTOBEPHOCTH
MOJYYEHHOM HH(pOpMAIMK Ha OCHOBE UMEIOLIUXCS 3HAHUHN U JJOTIOJHUTEIbHBIX HCTOUHUKOB;

*  HCIIOJIb30BAaTh NPU BBHIMOJIHEHUM YYEOHBIX 3aJaHUIl HAay4HO-IOIMYJISPHYIO JIUTEPATypy
(bu3uUecKoro cojep:KaHus, CpaBOYHbIe MaTepuallbl, pecypchbl cetu VHTepHeT, BiajeTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HUH(DOPMALIMU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;



° CO3JaBaTb COOCTBEHHbBIE MHUChbMEHHBIE U YCTHBIC COO6H.I€HI/ISI Ha OCHOBC I/IHq)OpMaL[I/II/I n3

HECKOJIBKMX HNCTOYHHKOB (1)PI3PI‘I€CKOFO COACpKaHu,

¢ Y4€TOM 0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.

8§ KVIACC

nyOJINMYHO TPEJICTABISATh PE3YJIbTAThI
MIPOEKTHOM WJIM MCCIIEIOBATENBCKON IEATEIbHOCTH, IPU 3TOM IPAMOTHO HCIIOJIb30BaTh U3yUYE€HHBIN
MOHSTUMHBIN anmapar u3ydyaeMoro paszenia (U3UKUA U COMPOBOXKAATh BBICTYIUICHHUE Mpe3eHTaluei

No HaumenoBanue

KoauuyecTBo yacoB

DJIeKTPOHHbIE




(uu¢posbIe)

n/ pa3esioB M TeM Konrpoasn | IIpakTuyecku
Bcero o0pa3oBaTebHbIC
n NMPOrpamMmmbl ble padoThI e padoThbI
pecypcsl
Pasnea 1.TenyioBble siB1eHHS
1.1 CrboeHie 1 7 bubmuoreka [JOK
TP https://m.edsoo.ru/7f4181c
CBOICTBa BellleCTBa .
1.2 TelIoBbIe 23 1 5 bubnuorexa [JOK
https://m.edsoo.ru/7f4181c
IIPOLIECCHI o
Wroro no pazneny 30

Pazien 2.9/ieKTpuyeckne U MATHUTHBIE SIBJI€HH S

DNeKTpUYecKue bubmmoreka [JOK
3apsibl. https://m.edsoo.ru/7f4181¢
2.1 | 3apsxeHHblE TENa 7 1 e
U uX
B3aUMO/ICHCTBUE
2.2 [TocTostHHBIM 20 1 7 bu6mmoreka [IOK
IIEKTPUYECKUI https://m.edsoo.ru/7f4181¢
TOK €
2.3 Ma 6 1 2 bubnuorexa [JOK
PHHTHDIC https://m.edsoo.ru/7f4181c
SIBJICHUS .
2.4 SIEKThOMATHITHA 4 bu6mmoreka [IOK
P https://m.edsoo.ru/7f4181c
sl MHYKITUS .
Wroro no pazueny 37
IToBTOpEHNME 1
OBIIEE
KOJIMYECTBO
YACOB I1O 68 3 15
I[TPOTPAMME
9 KJIACC
e HaumeHoBaHue KoJsn4yecTBo yacos DJIeKTPOHHbIE
11; pasaeJioB (uudposbie)
" " TeM Bcer | Konrpoabnsl | IlpakTuuecku 0Bpa30BATETLHBIC
nporpaMmb: 0 e padoThl e padoThI pecype
Pa3zngen 1.Mexannueckue siBJICHUSA
Mexariceros BuGmotexa [OK
1.1 fnoco 651 ero 11 1 1 https://m.edsoo.ru/
7141a4a6
OTIMCAHUSI
1.2 | BsammoneiicTBue 20 1 3 but6mmoreka [{OK
Tel https://m.edsoo.ru/




7141a4a6

3AKOHLL but6mmoreka [JOK
1.3 N DANCHIS 13 1 3 https://m.edsoo.ru/
coxpate 7f41ada6
Wroro no pazaeny 44
Pa3zgen 2.MexannuecKkue KoJ1e0aHUSA U BOJHBI
MexaHudeckue bubmmorexa HOK
2.1 coneBas 7 3 https://m.edsoo.ru/
7f41a4a6
MexaHudeckue bubmorexa LIOK
2.2 3pvK 8 1 3 https://m.edsoo.ru/
BOTHEL IBY 7f41ada6
Wroro no pazaeny 15

Pasznen 3.3HeKTp0MaFHI/ITHOG 1M0JI€ M 3JICKTPOMAIrHUTHBIC BOJIHBI

daeKTpovarmTHo uGmorexa 110K
3.1 LK TDOMANHLITHLLE 6 2 https://m.edsoo.ru/
p 7f41ada6
BOJIHBI
Wroro no pazaeny 6
Pa3znen 4.CBeToBbI€ ABJICHUA
3aKOHBI but6mmoreka [JOK
4.1 | pacmpocTpaHeHuUs 6 2 https://m.edsoo.ru/
cBeTa 7f41a4a6
JIuH3BI B but6mmoreka [{OK
4.2 OIITUYECKHE 6 3 https://m.edsoo.ru/
pUOOPHI 7f41a4a6
Pasnoxenue but6mmoreka [JOK
4.3 oeJoro 4 1 2 https://m.edsoo.ru/
CBETa B CIIEKTP 7141a4a6
Wroro no pazaeny 16
Pa3zgen 5. KBaHTOBBIC SIBJICHUSA
Hcnyckanue u bubnuotexa [JOK
5.1 | moroiieHue cBeTa 4 1 https://m.edsoo.ru/
aTOMOM 7f41a4a6
CIpoetie bubnuoreka [JOK
52 p N 6 1 https://m.edsoo.ru/
ATOMHOTO SI/Ip 76410426
but6mmoreka [JOK
5.3 | Snepnbie peakuuu 8 1 1 https://m.edsoo.ru/
7f41a4a6
Hroro o pazueny 18

Pa

3nea 6.IloBTopuTeILHO-0000 A0 MOTYJTH

6.1

IToBTOpenue u
0000111eHNE
CoJIep’KaHus Kypca
¢u3uku 3a 7-9

3

2

bubnuorexka [JOK
https://m.edsoo.ru/
7f41a4a6




KJ1accC

Wroro no pazneny

OBIIEE
KOJIMYECTBO
YACOB
T10 ITPOTPAMME

102

27







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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