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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO O0IIEro o0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO padoyell MporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIMXCSl U OPraHU3aLMI0 HU3YYEHUS
¢u3uKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (usuke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTo mpeamera B peanmzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pE3yJIbTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOoro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENbIO OKa3aHUS METOTUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4€OHBIX
IPEIMETOB, IMOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronmxcs.

Wzyuenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIB30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHSI BHIBOJIOB.

[lenn wusyuenus GU3MKA HA YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs
ompeneneHsl B Konnenmuum mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX oOpraHu3anusx Poccuiickoit ®enepanuu, pearn3yroumx
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcra npocsemienns Poccuiickoit @enepanuu (IpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHUEC
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TOJTYYCHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEld (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATBLHON IeITEILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus orBogutcst 170 yacoB: B 8 kinacce — 68 yacoB (2 4yaca B HeJEN0), B 9

KJIacCe

— 102 yaca 3 yaca B HEJIEIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3aJaHHM, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Pa3nea 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BelecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITBIL, MOATBEPKIAIOIINAE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Monenu TBEPAOro, >KHUJIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOH TEOPHH.
CMaurBaHMe U KaOWUIIPHBIE sIBICHUS. TeroBoe paclimpeHue 1 ckaTue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpenHsisi sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
Terionepeaaya U COBEPILIEHUE padoTHI. Bunbt TEIIONEePEIauH:
TEIJIONPOBOJAHOCTh, KOHBEKIMUS, U3TyUEHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIyioBoro OanaHca. [lmaBinenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpPATyphl KHUIIEHHA OT aTMOC(EpHOro
JIABJICHHSI.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununel padotel TemnoBbix aurarenedt KIIJ[ temsnoBoro nsurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaGmroaenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmronenue siBneHui cMauyMBaHUs U KaMWUISIPHBIX SIBICHUMN.

4. HabmroneHue TemioBOro pacimupeHus Ted.

5. M3meneHue naBneHus raza Mpud U3MEHEHHMH OOBbEMA W HAarpeBaHUU WIIH

OXJIQXKICHUU.

6. IlpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunsl Tenonepenayu.

8. OxuakaeHue Mpu COBEPIICHUHU paOdOTHI.

9. Harpesanue nipu coBepiiieHur pabOThl BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEILIECTB.

11. HaOmronenue KuneHus.

12. HaGnroieHue mocTosiHCTBA TeMITEpaTyphl MPHU TJIaBJICHUH.



13. Moeu TeIUIOBBIX ABUTATEJIEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHUS.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel N0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS ra30B, >KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpezneneHue AaBICHUS BO3yXa B OAJIOHE MIIPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHHUS BO3yXa OT €ro
00BbEMa U HArPEeBaHUS WM OXJIAXKICHUSI.

6. [IpoBepka rumoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmonenue wW3MeHEHUs BHYTPEHHEW OSHEpPruM Tela B peE3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJI.

8. HMccrnemoBanue sBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H

ropsiYer BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIPH

TEIJI000MEHE C HATPETHIM METATTMYECKUM HUIUHAPOM.

10. OnpezeneHne yaeIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca UCIapeHus.

12. OnpenesieHne OTHOCUTENIBHON BIIAJKHOCTH BO3yXa.

13. OnpenesieHne yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3JeKTpUUYECKUX 3apsiaoB. B3aumoneiicTBue
3apsbKeHHbIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€IIaMU).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisist. IlpuHnmn
CYIEPHO3UILINU HNEKTPUUECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SJEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONPOTHUBJIEHUE BellecTBA. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COEIUMHEHHE
IIPOBOJTHUKOB.



PaGora u wMomHOCTh dieKTpuueckoro Toka. 3akoH Jlxoyns—Jlenma.
DNeKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtosnHble  MarauThl.  B3aummojeilicTBHE  ITOCTOSHHBIX ~ MarHuTOB.
MaruauTtHoe 1oJjie. MarauTHoe moje 3eMJId M €ro 3HaueHHEe I )KU3HM Ha 3eMiie.
OneiT  Opcrega. MaruuTHoe TMoje  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHrE dIEKTpOMAarHuTHON MHAyKIuuU. [IpaBuio JleHna.
DnekTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa poja 2JIEKTPUUYECKUX 3apsiIOB U B3aUMOCHCTBUE 3aPSKEHHBIX TEl.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUUECKast HHAYKIIUS.
3aKOH COXpAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
McTOYHMKH TTIOCTOSIHHOTO TOKA.
JIerCTBUSI SJIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIi pasps.
. I3MepeHue cuiibl Toka aMIepMeTPOM.
. I3MepeHune 21eKTpUueCcKOro HaMpsKeHUST BOJTBTMETPOM.
. Peocrar n marazuH COnpoOTUBIICHUH.
. B3aumoaencTBue noCTOSIHHBIX MarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJHOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.
. JleicTBHE€ MarHMTHOTO MOJISI HA IPOBOJHUK C TOKOM.
. DNEKTPOIBUTATEINb MOCTOSIHHOTO TOKA.
. UccnenoBanue siBieHUsI 3JIEKTPOMArHUTHOW UHAYKITUH.
. OnbiTel @apages.
. 3aBUCUMOCTh HANpaBJI€HUS WHIYKIHMOHHOTO TOKa OT YCIOBHM €ro
BO3HHUKHOBCHHSI.
. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopnvie pabomul u onvimeal.

1.

OnpiTel 1O HAOMIOACHHUIO JJIEKTPU3ALMU TeNl HWHAYKIHEH U TMpH
CONPUKOCHOBEHUH.

HccenenoBanue JEUCTBUA DJIEKTPUYECKOIO IIOJII HA IIPOBOJHUKHA U
JIUDJIEKTPUKHU.

3. COopka u mpoBepKa pabOThI AMEKTPUICCKOM IETH MTOCTOSTHHOTO TOKA.

4. V3mepeHue u peryaupoBaHUE CHIIBI TOKA.

5. M3mepenue u perynupoBaHue HaNPsHKEHUS.

6. MccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. ONBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIWHBI, IUIOMATU MONEPEYHOTO
CEUYEHUs U MaTepHaa.

8. IIpoBepka mpaBWiia CIOKEHHUS HANPSOKEHUWA TMPU MOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsi CWJIbBI TOKA TPH MapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

10. Omnpezenenne paboThl IEKTPUUYECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. OnpenesnieHHEe MOIIHOCTH BJEKTPUUECKOTO TOKAa, BBIAEISEMONW Ha
pe3ucTope.

12. MccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, UAYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsHKEHMS Ha HEH.

13. Onpenenennie KIIJ[ Harpesarens.

14. MccnenoBaHue MarHuTHOTO B3aUMOJIEHCTBUSI IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIE TOCTOSHHBIX MArHUTOB TMPU  HX
00BbEIMHCHUU U Pa3/ICTICHUH.

16. MccnenoBanue AEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aUMOJECHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJEHUS TOKa B
KaTyIIKeE.

18. MI3yueHue AeicTBUSI MArHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue u nu3y4eHue padoThl AJICKTPOIBUTATEIS.

20. 3mepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. ONBITBI IO HUCCIEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKIIUU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYCHHS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznea 8. Mexanunuyeckue siBJICHHUS.



Mexanuueckoe aBwxkeHue. MarepuanbHass Touka. Cucrema OTCYETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWXKEHUSA. PaBHOMEpHOE NPSAMOIUHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeiHoe aBrkeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u wactora oOpallieHus.
Jlunelinas u yriooBas cKopocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HptoTroHa. BTopoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUHU CUJL.

Cuna ynipyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe CUilbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBA3b 3HEPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus c:KaTtou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€ WU TPACKTOPUM NBUKEHUS OJAHOTO M TOTO K€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGmronenue nBmxeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKuX SBICHHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBWKECHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTbh YCKOPEHHS Tejla OT MAacCChl Tela U JEUCTBYIOIIEH HA HETO

o vk w

CUJIBI.
8. HaOmroneHue paBeHCTBA CUJT TIPH B3aUMOJICHCTBUMN TE.
N3MeHeHune Beca Tena mpu YCKOPEHHOM JIBUKEHHH.



10. [lepenava nmnysbca Ipy B3aUMOJEHCTBUU TEI.

11. [IpeobpazoBanusi YHEPTUH MPU B3aUMOICUCTBUU TEJL.

12. CoxpaHeHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHre UMIYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGnroieHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHHYECKON SHEPTUU TIPU CBOOOTHOM MAJCHUH.

16. CoxpaHeHHE MEXaHUYECKON IHEPTUU NIPU ABUKEHUHU TeJa MO JeHCTBUEM
MIPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJBbHEUIIEr0 paBHOMEPHOTO
JIBUKCHHUS IAPUKA WU TEIICKKHU.

2. OmnpeneneHue cpelHEM CKOPOCTU CKOJBXKEHUS OpyCcKa WU JBUKCHUSA
1IapUKa 10 HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHUs Tela NP PAaBHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHne 3aBUCHMOCTH IYTH OT BPEMEHM INPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

5. I[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBH)KCHUH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KakK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKA BPEMEHU OJMHAKOBBI.

6. HMccnepoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAJIBHOTO JTaBJICHUS.

7. Omnpenenennie K03PGUITMEHTA TPEHHS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

9. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUJKEHHUH Teja
10 TOPU3OHTAIBHON IMOBEPXHOCTH.

10. OmpeienieHne  pabOTHl  CWJIBI  YNPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITIOJIb30BAaHUEM HEIMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepuo,
4acToTa, aMIUINTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaiieHue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — koneOanus.  Pe3oHanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TeEJE, CENCMUYECKUE BOJIHBL.

3Byk. ['pomMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.



Hemoncmpayuu.

1. HaOmronenme xoneOaHmMil TeJI IIOJ JEHCTBHEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HaGmroieHne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpaneHnue mpo10IbHBIX M MIOTIEPEYHBIX BOJIH (HA MOJICTIH).
Hab6nronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKUM pe30HaHC.

o v oA W

./Iaﬁopamopuble paoomul u onvimaol.
1. OmpezgeneHne 4YacTOTbl M TIepUojia KojJeOaHMM MaTeMaThu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThI U Mepuoaa KojaeoaHui Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJia KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl rpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO IMaICHHUS.
Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMAarHUTHOE  MOJie.  JJEKTPOMarHuTHble  BOJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. W3yuenue CBOWMCTB SJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO
TenedoHa.
Pa3znen 11. CBeToBbIe IBJI€HHUS.
JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssmonHenHoe
pactnipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenne ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.



[Ipenomnenue cBeta. 3akoH mpesnomieHus cBeta. [lomHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xox usyuedr B JuH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JAIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpabHBIX BETOB. Jlucepcus cBeTa.

Jemoncmpayuu.

W O N U kW N e

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBOA.

Xon nyuyei B coOuparoieit JInH3e.

XO0J Iy4yer B pacCenBAIOIIECH JIMH3E.

[Tonyuenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

[Tpunuun aevictBus poroanmnapaTa, MUKPOCKOIIA U TEJIECKONA.

10. Mopens rnasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [lomydyeHue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHUs CBETOBOTO Jy4ya OT yria
najicHusl.

W3ydeHnne xapakTepuCTUK H300pakeHUs TpeIMeTa B TUIOCKOM 3epKaJie.
HccnenoBanre 3aBUCUMOCTH yTJia MPEJIOMIICHHS] CBETOBOTO JIyda OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[Tony4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.
Omnpenenenue HOKYCHOTO PaCCTOSTHUS U ONTUYECKON CUIIBI COOMparole
JIUH3HL.

OMBITHI 110 Pa3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

OneITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJIEHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noramonieHre ceera atoMoM. KBanTel. JInHeWuaTsie CIEKTPHI.

PamnoaktuBHOCTE. Anb(da, 6eTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO

spa.

Hyknonnas wmogzens aromHoro sgpa. HM3oromsl.  PaguoakTuBHBIE

npespauienus. [lepuon noiaypacnana aTOMHBIX sAEp.



SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsA0BOIO M MacCOBOI'O YHCEIL.
DHeprus cBsi3M aTOMHBIX sjaep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepnas sHeprerka. JeWCTBUS pagUOAKTUBHBIX HW3JIYYEHUN HA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAoOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPrUU YACTUIIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOAYJTh TIPEAHA3HAYECH JJIsI CHUCTEMAaTHU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUECHUH BCEro Kypca (DU3MKH, a TaKKe NI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00y4aromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYUBACTCS JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIECIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hu3myeckue
SBJICHUSI, TPUMEHSSI TOJy4YeHHBbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3Jielia peann3yeTcs
32 CYET TOro, 4YTO OOy4Yaromuecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE IIOJIYYECHHBIX 3HAHWM pacro3HaBaTh W HAYYHO OOBSICHATH
dbu3nyecKue SBJICHUS B OKPYKArOIIel MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIbI UCCIEOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
yucie A1l IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB



DHEPIrUH Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BUOB
DHEPIHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT copMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaK MOILHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUW, BAXKHEHIIENH COCTABIIIOLIEH
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NeSTENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE€30MacHOrO IOBEAEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- c(opMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH M



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY M3yUCHUIO TPO(deCChid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TIJI00AIBHOTO XapakTepa SKOJOTMYECKUX MpoOjeM U MyTeu HX

peleHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUN U
POEKTOB (DM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTu
du3uKY;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIMAHMS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpamMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATIbHBIC YICOHBIC TeHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YeOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);



YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS TSI
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaATh 000OILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nnopmanueii:

NPUMEHSTh Pa3IMYHbIE METO/bl, NHCTPYMEHTBI U 3alIpOChl IPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBICHUS
uHpOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJauyd  HECIIONKHBIMU
CXE€MaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHSA:

B XOJ€ OOCYXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOH TEMBI
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1arokes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNiaTh pOJH, OOCYXKIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO M KOOPAMHUPYS CBOM JEHCTBHS C JPYyTUMHU
YJIEHAMH KOMaH/Ibl,

OLIEHMBATh KA4eCTBO CBOETO BKJAJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIE yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHsIX, TPEOYIOUIUX
JUIs pelieHus (U3NUECKUX 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, MPUHSATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENBHO COCTABIAThH AITOPUTM pellieHHs (U3NUECKON 3a1auul WK
IUTaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYAIlMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh ~NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS
(Gu3MYEeCKOro HMCCIEAOBAHMS WM  MPOEKTAa) HA OCHOBE  HOBBIX
OOCTOATENbCTB, HM3MEHUBUIMXCS CUTYyallul, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTrOTo;
puU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPIKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE BUXKEHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TepeAadya [OaBiCHUS TBEPABIMU TENaMU, KUIKOCTAMU U
razamud, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3]IMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOCc(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEIUUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICI  HUCIOJIB3yeMbIX  BEJIMYMH, HX
0003HaUEHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ys MpaBUJIa CJIOKEHHS CWII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TO€ NPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIUYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEHIIUTh NpPH MOMOUIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CUIBl M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [IBUJKECHUS TeNa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00pa0OTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJHATh WM3MEPEHUs, CJlenysl MPeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKHUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMHIl U TPadUKOB, JENaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOMW BEJIMYMHBI,

COOJTFOIaTh MpaBUIJIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PHU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUU B TIOBCEJIHEBHOM
KU3HH JIJ1s1 oOecriedeHusi 6€30MacHOCTH MpU oOpaleHuu ¢ nmpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPAaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJEISATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NUECKOrO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysibTaTaX MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HCIOIH30BAThH



U3YYEHHBbI TOHATUWHBIN amnmapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIBb30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIICHHBIA mMap, BIAKHOCTh
BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIEHWE, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JECHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHTYKIIHS)
0 OINUCAHUI0 MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM uucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Moar0COB, PO MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MOJISPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUUMHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIioTa NapooOpa3oBaHMs, YJeldbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAaIlliHbI, OTHOCUTEJIbHAS BIIAXXHOCTHb BO31yXd, JJIEKTPUYECKHMU 3apsn,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), MPH  ONHCAHUM TPABUIBHO  TPAKTOBAThH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONM TEOpUHU
CTPOEHUS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1s yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXXEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Oomnopod Ha |—2 M3yYEeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIH,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJIB3YySd 3aKOHBI U
(GopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYUHBL: Ha OCHOBE aHaIM3a
YCIIOBHUS 3aJauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPU [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

IPOBOJIUTH OMbBITHI 1O HAONIONECHUIO (PU3MYECKUX SABJICHUA WU
(du3nyecKuX CBOWCTB TeN (KANMUUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoIiaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel U B3aUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA OJEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMyIHpPOBAThH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHUJIbl TOKA, HAIpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpEHUU  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJN TOMEPEYHOrOo
CEYEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NpPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHHUs (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHUKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJII0IaTh MPaBUJIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHbIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK JJIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKknue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeNIbHbBIM U MapaljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh MHPOPMALMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ11 oOecriedyeHus: 6€30MacHOCTH MPH OOpaIlleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpPaBHEHUSA
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHPOpPMAILUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro CcoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cetn IHTepHET, BIajeTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE MYOIMYHO MPEACTABIATh PE3YJIbTaThI
MPOEKTHOM WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKUX
MPOLIECCOB paclpenensiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy o0yueHnus B 9 kiacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, mjgacTaueckas), TPEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYyK M YIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIDKEHHE, CBOOOJIHOE
MajJIeHue TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE IBIDKECHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTPaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHNWE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEI M (PU3HUCCKHUE SBJICHUS, UCIIOIB3YS
dbu3nueckue BENUYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tela, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHWuecKas »JHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPU OTTHMCAaHUHU
MPaBUJIBLHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTUMU BEIMYHHAMM,
CTPOUTH TpapHKN N3YUCHHBIX 3aBUCIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCa, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JJIsl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (HuU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOTIOACHHIO (U3MUECKHX SIBICHUN WK
(¢u3MYecKuX CBOMCTB Ten (KM3y4dyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPy KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 HW30BITOYHOrO Habopa
o0OpylOBaHUs, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE Uu3MepsIeMOol BeIMYUHBI ((OKYCHOE pPaCCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHUE 3aBUCHMOCTEH (U3MUECKUX BEIMYMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHUs CBETa OT yria MaJeHUs W yria MPEIOMJICHHs OT yriia



najieHusi): IUIAHUPOBAaTh HCCIIEIOBAHUE, CAMOCTOSITENIHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpeIHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOOupamolled JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETYys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CHHUJIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHcKol, ¢oToanmnapar, ONTHUYECKHE CBETOBOJBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMYECKUX TMPOIECCOB
OpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieueHus: 6€30MacHOCTH MPH OOpallleHNH ¢ MPUOOpaMH U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlel cpee;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MOMCKOBBIN 3arpoc, HaXOAUTh



MyTH OINpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BIaieTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.
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Ne HaumeHoBaHue pa3jiesioB U (undposbie) JdonmosHuTebHasA
Kourpoubnubie | IIpakTuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTesibHbIE uHpopmanus
padoThI padoThI
pecypcbl
Pasznea 1. TenioBble ABJICHUS
o 4y, -
CtpoeHue u cBoiicTBa bubnuoreka [IOK
1.1 7 CaMOCTOSITEIILHOE
BeIlleCTBa https://m.edsoo.ru/7f4181ce
o0ydeHue
Eub 1OK 114. -
NOJINOTEKA
1.2 TenoBbie IpoLIECCHI 21 1 5 CaMOCTOSITEIILHOE
pon https://m.edsoo.ru/7f4181ce
o0ydeHue
Hroro no pazgeny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DIIEKTPUUYECKHE 3apsiIbl. 4y, -
2.1 3apsKEeHHBIE Tela U UX 7 1 bubmmorexa LOK CaMOCTOSITEIILHOE
' P . https://m.edsoo.ru/7f4181ce
B3aUMO/ICUCTBUE o0yueHue
I1 7 7 bub OK 10u. -
OCTOSIHHBIN DJIEKTPUYECKUNA OoTeKa
2.2 P 20 2 7 nbmmorexa I1 CaMOCTOSITEIILHOE
TOK https://m.edsoo.ru/7f4181ce
oOyueHue
Bu6 OK 3. -
OTeKa
2.3 MaruurtHsle S9BJI€HUSA 6 1 1.5 nbmorexa I1 CaMOCTOSITEIILHOE
https://m.edsoo.ru/7f4181ce
oOyueHue
bubnmoreka [JOK 24, -
24 DIEeKTpOMAarHUTHAA MHIYKIIUI 4
p JLYKIL https://m.edsoo.ru/7f4181ce CaMOCTOSITEIIbHOES




oOyueHue

Hroro no pazgeny 37

Pe3epBHOE Bpemst 3

OBILEE KOJIMYECTBO YACOB I10 34 4. — BHeayAMTOpPHOE (CamocToATe/IbHOE)
68 14.5

[NPOT'PAMME

obyuyeHune




9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uudposBbie) JdomosHuTeabHast
KonTpoabubie | IlpakTuueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTesibHbIE uHdopmanus
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
6u. -
MexaHn4ecKoe JIBHKEHHUE U bubmuoreka [JOK
1.1 10 1 CaMOCTOSTEIbHOE
CIOCOOBI €r0 OIMMCAHMS https://m.edsoo.ru/7f41a4a6
o0ydeHue
BuG 10K 134. -
nOJIMOTEKa
1.2 B3anmoneiictBue Ten 20 1 3 CaMOCTOSTEIIbHOE
A https://m.edsoo.ru/7f41a4a6
o0ydeHue
Bu6 1IOK 6. -
nOIMoTeKa
1.3 3aKOHBI COXPaHEHUS 10 3 CaMOCTOSTEIIbHOE
P https://m.edsoo.ru/7f41a4a6
o0yueHue
Hroro no pazgeny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbI
Bu6 OK .-
nOIroTeKa
2.1 MexaHn4eckre KoaeOaHus 7 3 1 CaMOCTOSITEILHOE
https://m.edsoo.ru/7f41a4a6
o0yueHue
Bu6 110K . -
nOIroTeKa
2.2 MexaHu4eckue BOJTHBI. 3BYK 8 1 3 CaMOCTOSITEILHOE
y https://m.edsoo.ru/7f41a4a6
oOyueHue
Hroro no pazneny 15
Pa3nes 3. DiiekTpoMarHuTHoe noJie U 3J1eKTPOMATHUTHBIE BOJIHBI
3.1 DNIeKTPOMarHuTHOE TOJIe 1 6 2 bubnuotexa [JOK 4y, -




3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6 | camocTOSTEIBHOE
oOydeHue
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4y, -
3aKOHBI pacpoCTPaHEHUS bubnuorexa [JOK
4.1 6 CaMOCTOSTEIBHOC
CBETa https://m.edsoo.ru/7f41a4a6
oOydeHue
4y, -
JIMH3BI U ONITUYECKUE bubmuoreka [JOK
4.2 6 CaMOCTOSTEILHOE
npuOOpHI https://m.edsoo.ru/7f41a4a6
o0ydeHue
2y, -
Paznosxenue 6emnoro cBera B bubmuoreka [JOK
43 3 CaMOCTOSTEIIbHOE
CIIEKTP https://m.edsoo.ru/7f41a4a6
oOyueHue
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUSA
3y, -
Wcnyckanue u norsioueHne bubnnorexa [JOK
5.1 4 CaMOCTOSTEIIbHOE
CBETA aTOMOM https://m.edsoo.ru/7f41a4a6
oOyueHue
54. -
5.2 CtpoeHne aTOMHOTO sapa 6 bubmorera [JOK CaMOCTOSITEILHOE
) p P https://m.edsoo.ru/7f41a4a6
oOyueHue
54. -
5.3 SlnepHble peakuu 7 bubmotera [IOK CaMOCTOSTEILHOE
) s1ep peaxtt https://m.edsoo.ru/7f41a4a6
oOyueHue
Hroro no pasgeny 17

Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb




[ToBTOpenue u 06o0IIEHNE 74. -
6.1 cojiepKaHus Kypca (pu3mku 3a 9 2 bubmmorexa LIOK CaMOCTOSITENIbHOE
) 71ep yp https://m.edsoo.ru/7f41a4a6
7-9 knacc oOyueHwue
Hroro no pazgeny 9
OBIIEE KOJJMYECTBO YACOB 10 68 4. — BHeayAUTOpHOE (camocTosTeNbHOE)
102 27

[NPOT'PAMME

o0byyeHune




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne undgposbie JdonmoaHuTeabHasA
Tema ypoka Konrtpoubnbie  IIpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE uHpopmanus
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKECHUS
| MOJIEKYJISIPHO-KUHETHUECKON 1 bubnuoreka [IOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
) Macca u pazmep aTOMOB U 1 CaMOCTOSITENIbHOE
MOJIEKYI oOyueHue
Mogenu TBEpIOTO, )KUAKOTO U
. bubnuotexa [JOK
3 ra3000pa3HOro COCTOSHUMN 1
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBsicHeHHEe CBOMCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
. CaMOCTOSITENIBHOE
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
. o0yueHue
I0JIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucrannnaeckue u amopdubie | bubnmnoreka [JOK
Tea https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KamWUISIPHOCTbD. 1 bubmuorexa [IOK CaMOCTOSITENIbHOE
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530 | oOyueHue
7 TennoBoe pacuimpenue u 1 bubmuorexa [IOK
cxarue https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b 1 CaMOCTOATEIIbHOE




TeMIIepaTypbl CO CKOPOCTHIO
TCIIJIOBOI'O ABHMXKXCHHA YaCTHUI

oOydeHue

Buytpennss sneprus. CriocoOsl

bubmuoreka [JOK

TEIUIOEMKOCTH BerecTBa'

https://m.edsoo.ru/ff0a6bb0

9 W3MEHEHUS BHYTPEHHEH
yIp https://m.edsoo.ru/ff0a5c60
SHEPTUU
bubnmoreka [JOK CaMOCTOATENIbHOE
10 Buns! Teruionepenaun
https://m.edsoo.ru/ff0a6412 | oOydeHHE
VYpoxk-koHpepeHuus
"[IpakTHUecKOe UCTIOIB30BAHUE
. bubmmoreka [JOK
11 TEIJIOBBIX CBOMCTB BEILIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepUasoB B LEJIX
aHeprocoepekeHus "

12 KonnuecTBo TEmnoTsl. bubmmorexa LIOK CaMOCTOSATENILHOE
Y aenpHas TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976 | oOydeHUE
VYpaBHeHHe TEIIOBOroO OanaHca.

13 TennooOmeH u TennoBoe Bubmmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaboparopHnast pabota

14 "HccnenoBaHue IBIEHUS bu6mmoreka [IOK CaMOCTOSITEIILHOE
TEII000MEHa IPU CMEUTMBAaHUU https://m.edsoo.ru/ff0a6a98 | oOydeHue
XOJIOAHOW U ropsiueit Boabl"

Pacuer koaudecTBa TEILIOTHI,

15 HE0OXO0IMMOTO JIJIsl HATPEeBAHUS CaMOCTOATENIbHOE
TeJa U BBIAEISEMOr0 UM MpU o0yueHue
OXJIQXKICHUH
JlaGopatopHnas pabora
" . bubmuorexa [JOK

16 Onpenenenue ynenbHON




DHeprus ToIMBa. Y aenbHas

bu6mmoreka [JOK

17
TEIUIOTa CTOPAHUS https://m.edsoo.ru/ff0a7bSa
IInaBnenue u oTBepaeBaHUE

bubnmoreka [JOK CaMOCTOATENIbHOE
18 KPUCTAJUIMYECKHUX TEIL.
https://m.edsoo.ru/ff0a71d2 | oOyueHue
Y nenwHas TeIioTa MJIaBJICHUS
Jlaboparopnas pabota
19 "On Ie)zlenEHI/Ie pI[@J'IBHOf/i buGnnorexa LIOK
P y " https://m.edsoo.ru/ff0a72fe
TETUTOTHI IIJIABJICHUS JIba

20 [TapooGpa3oBanue u bubmmoreka [JOK CaMOCTOATENIbHOE
KoHJieHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c oOyueHue
Kunenue. Y nenbHas TemioTa
mapooOpa3oBaHus U

21 KOHJIeHCAlluN. 3aBUCUMOCTD bubmmorexa [IOK

' https://m.edsoo.ru/ff0a786¢c
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBJICHUS
Brnaxnocts Bo3ayXa.

2 JlaboparopHnast pabota bubnmnoreka [JOK CaMOCTOSATEIIbHOE
"OnpeneneHre OTHOCUTEIBHON https://m.edsoo.ru/ff0a7628 = oOy4cHHE
BJIQKHOCTH BO3/yxa"

Pemenue 3amau Ha

23 onpeeleHUE BIaXKHOCTH
BO3/yXa
[TpuHIHIBI paGOTHI TETIIIOBBIX

24 nsurareneif. [lapoBast TypOuHa. CaMOCTOATENIbHOE
JIBurarenb BHYTPEHHETO oOyueHue
CTOpaHHUs

)5 KII/I TermoBoro nBuraTess. bubmuorexa [JOK

TemmmoBeIe JABHUIaTCIN U 3alllUTa

https://m.edsoo.ru/ff0a7c7c




OKpYKaroLEH Cpeabl

26

3aKOH COXpaHEHUS U
IIpeBpalleHusa DHEPTUU B
TCIJIOBBIX ITpOoLeccax

CaMOCTOSITEIILHOE
oOydeHue

27

IToaroroBka Kk KOHTPOJIBLHON
pabote mo Teme "TemnoBbie
saBieHHA. M3MeHneHue
arperaTHbIX COCTOSTHUI
BelgecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

CaMOCTOSITENIbHOE
o0ydeHue

28

KontponbHas paboTa mo teme
"TemnoBble sIBICHUS.
N3meHenune arperaTHbIX
COCTOSIHUM BemecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
JNEKTPUICCKUX 3aPSIOB

CaMOCTOSITENTFHOE
o0yueHue

30

Ypoxk-uccienoBanue
"OnexTpu3anus Tesl UHAYKIHUEN
Y TIPU CONPUKOCHOBEHHUH"

31

B3anmoaeiicTBre 3apsyKeHHBIX
ten. 3akon Kynmona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe moJie.
HanpsixeHHOCTB
NEKTPUYECKOTO TTOJISL.
[TpuHuMn cynepnosunuun
ANMEKTPUYECKUX TOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

CaMOCTOSITEIILHOE
oOyueHue

33

Hocurenu OJICKTPHUICCKUX

3apsA70B. DIEMEHTAPHBIN 3apsi.

Crtpoenue atoma

CaMOCTOSITEIILHOE
oOyueHue




[IpOBOIHUKY U TUBIEKTPUKH.

bu6mmoreka [JOK

34 3aKOH COXpaHEHUS
P https://m.edsoo.ru/ff0a8ef6
ANEKTPUYECKOTO 3apsaaa
Pemenue 3aga4 Ha npuMEHEHUE
. bubnmoreka [JOK CaMOCTOSITEIIbHOE
35 CBOMCTB 3JIEKTPUUECKUX
https://m.edsoo.ru/ff0a9%0cc | oOyueHUE
3apsI0B
DIJIEKTPUUYECKUHN TOK, YCIOBUSA
36 €ro CyIIeCTBOBAHHUS. bubmuoreka [JOK
HCTOYHUKH 3EKTPUIECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
. bubmuoreka [JOK CaMOCTOSTENBHOE
37 JIecTBUS SIIEKTPUYECKOTO TOKa
https://m.edsoo.ru/ff0a96b2 | oOyueHue
VYpoxk-uccienoanue "JleiictBue
38 AIEKTPUYECKOTO TOJISI HA 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
39 DneKTpUYeCKUi TOK B bub6nuorexa [IOK CaMOCTOSITENIbHOE
MeTajllax, XUIKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838 | o0OyueHue
40 DnekTpruyecKkas 1ernb U e€
COCTaBHbIE YaCTH
Cuna toka. JlabopaTopHas
41 abora "U3mepenue u 0.5 bubmmorexa [OK
P P . ' https://m.edsoo.ru/ff0a8bd6
peryJIupoBaHHe CUJIbI TOKA
DIIEKTPUYECKOE HAIIPSIKEHUE.
42 Bonbr™merp. JlabopaTopHas 0.5 bubnnorexa [JOK
pabota "U3mepenue u ' https://m.edsoo.ru/ff0a9e14
peryJMpoBaHue HanpspkeHus "
43 CornpoTuBieHHE TPOBOJHUKA. bubmuorexa [JOK CaMOCTOATEIIbHOE

VY nenbHoe CONpOTUBIICHUE

https://m.edsoo.ru/ff0aa738

oOyueHue




BCIICCTBA

44

Jlaboparopuas pabota
"3aBUCUMOCTD AJIEKTPUYECKOTO
COIIPOTHBIICHUS IPOBOIHUKA OT
€ro JUIMHBI, TUIOIIAIH
MOTIEPEYHOTO CCUSHHUSI U
Marepuaia"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTE CUJIBI TOKA OT
HanpspbkeHus. 3akoH OMma st
y4acTKa [enu

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa44a

CaMOCTOSTENILHOE
oOyueHue

46

JlaGoparopHnas pabota
"UccaenqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UIYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HalpsLKEHUs Ha
pesuctope"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocienoBaTenbHOE U
napajuieTIbHOE COCTUHEHUS
MIPOBOJIHUKOB

CaMOCTOSTEIILHOE
oOyueHue

48

JlaGopatopHnas pabora
"[IpoBepka mpaBuiIa CIOKEHUS
HaIpsHKEHUN TIPU
IIOCJIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopatopHnas pabora
"IIpoBepka npaBuia AJis CHIIbI
TOKa IIpU NMapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/ffO0aadle

50

Pemenue 3aga4 Ha npyuMEHEHNE

bu6mmorekxa [JOK




3akoHa OMa /J1s pa3InyHOro
COEMHEHUS POBOJHUKOB

https://m.edsoo.ru/ff0aaf8a

PaGora 1 MoLIHOCTE

bubmuoreka [JOK

CaMOCTOATCIIbHOC

31 HJICKTPHHECKOrO TOKa. 3akoH https://m.edsoo.ru/ff0ab124 | oOyueHUE
Jxoyns-Jlenna
Jlaboparopnas pabota

57 "Onpenenenue paboTsl U bubnmoreka [JOK
MOIIHOCTH 3JNEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNEeKTpUYECKHE LIETH U

53 MOTPEOUTENH SIEKTPHUUECKOI bubnunoreka [JOK CaMOCTOATENIbHOE
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660 = oOyueHue
3aMbIKaHUE

54 [TocTostHHBIE MAaTHUTBI, UX CaMOCTOSATEIIbHOE
B3aUMO/ICICTBHUE o0yueHue

55 Ypok-uccnenosanue "M3yuenue bubnmnoreka [JOK
TOJIEH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHOoe nosie. MaraHuTHoe

56 roJie 3eMJIM ¥ €ro 3HaueHue s bubmmorexa [TOK

https://m.edsoo.ru/ff0acOba

KU3HU Ha 3emiie
IToaroroBka Kk KOHTPOJIBHOMN
paborte 1o Teme

57 "DNeKTpUUECKUe 3apsabl. bubnuoteka [JOK CaMOCTOATEIIbHOE
3apsKEeHHBIE Tella U UX https://m.edsoo.ru/ff0abd2c | oOyueHUE
B3aumoencTBus. [locTostHHBIN
AIEKTPUUYECKUNA TOK"

58 KonrtponsHas pabora no Teme bubnuorexa [IOK

"DIIeKTpUUECKHUE 3apsbl.

https://m.edsoo.ru/ff0abea8




3apspKeHHbBIE Tela U UX
B3aumoiercTBus. [locTosTHHBIN
AJIEKTpHYECKU TOK" /
Bcepocculickas npoBepodHas
paborta

59

PesepBHbIit ypok. Pabora ¢
TEKCTaMH 0 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUI
ToK" / Beepoccuiickas
poBepouHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

CaMOCTOSATEIILHOE
oOyueHue

60

OnbIT Opctena. MaroutHoe
TI0JI€ PJIEKTPUUYECKOTO TOKA
MarauTHO€ 1oJIe KaTYIIKH C
TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

CaMOCTOSITENTEHOE
o0yueHue

61

[IpuMeHeHue 371eKTPOMarHuTOB
B TexHuke. JlabopaTopHas
pabota "H3ydyenue neicTBus
MarHUTHOTO TOJISI Ha
MPOBOJIHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpoABUTATEID
IIOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHcnopre. JlabopaTopHas
pabota "KoHcTpynpoBanue u
u3yueHue paboTbl
NEKTpOABUraTeNs"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

CaMOCTOSITENTFHOE
o0ydeHue

63

OmnsiTel Dapanes. 3akoH

CaMOCTOATCIIbHOC




BHeKTpOMaFHHTHOﬁ WHAYKIWH.
IIpaBuio Jlenna

oOydeHue

64

Onexrporereparop. CriocoObl
MOJTyYCHHUS DIIEKTPHUECKONW
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
sIBJICHUS "

CaMOCTOSTENILHOE
oOyueHue

66

KonTponbhas pabota no teme
"JJIeKTpUUECKUE U MAaTHUTHbBIC
siBJICHUS "

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblii ypok. Pabora ¢
TexkcTamu 110 TeMe "TerutoBbie
saBJIeHUs"

bubmuoreka [JOK
https://m.edsoo.ru/ff0accS5e

CaMOCTOSITENTEHOE
o0ydeHue

68

PesepBHblit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MarauTHbIe
SIBJIEHUS"

CaMOCTOSTEIILHOE
oOyueHue

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

KonuyectBo yacos JIEeKTPOHHBIE
Ne uugposbie JonoJiHuTEIbHASA
Tema ypoxa Konrpoubusie | Ilpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE uHpopmanus
padoThI padoThI
pecypchl
| MexaHuyeckoe IBUKEHUE. 1
MarepuanbHas TO4Ka
Cucrema orcuera.
bubnmnoreka [HOK CaMOCTOATEIIbHOE
2 OTHOCUTEIHHOCTD 1
https://m.edsoo.ru/ff0ad474 = oOydeHue
MEXAHUYECKOTO IBUKEHUS
3 PaBHOMEpHOE ITPAMONIMHENHOE | bubnuoreka [JOK
JIBHKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoOe
4 IPSIMOJIMHENHOE IBUKEHUE. 1 CaMOCTOSITENIbHOE
Cpenssisi © MTHOBEHHAs oOyueHue
CKOPOCTh
IIpssMonuHeliHOE
5 ABHOYCKOPEHHOE JIBI)KEHHE 1 brbmmorexa [TOK
PABHOYCrop ' https://m_edsoo.ru/ff0ad8d4
Yckopenue
CKopocTh MPSAMOJIMHENHOTO
CaMOCTOSITENIBHOE
6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
oOyueHue
I'padux ckopocTH
JlaGoparopHas paboTa
"OnpenesneHne yCKOPEHUs Tesa
7 ABHOVCKODEHHO 1 | bubmmorexa [JOK
MIPU PaBHOYCKOPEHHOM
DI PaBrOYeiop . https:/m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIOHHOU
MJI0CKOCTH"




CBo0OogHOE MMaJleHHuE TEIL.

CaMOCTOATCIIbHOC

8
Omnbitel [Nanumnes oOydeHue
PaBHOMEpHOE ABMXKEHUE IO
9 okpyxHocTH. [lepnon u yacrora bubnmoreka [JOK
obparenus. JInneHas u https://m.edsoo.ru/ff0ae176
yIJI0Basi CKOPOCTH
10 LlenTpocTpeMuTenbHOE CaMOCTOSITeNIbHOE
YCKOpEHUe oOyueHue
11 ITepssiit 3ak0oH HproToHA. bubmmoreka LIOK CaMOCTOSATENILHOE
Bexkrop cuiibl https://m.edsoo.ru/ff0ac612 = oOyueHue
12 Bropoii 3akon HeroTona. bubmmorexa LIOK CaMOCTOSATENILHOE
PaBHOz€lCTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a | oOyueHue
13 Tpetuii 3akon HeroToHa. bu6nuoreka [IOK CaMOCTOSITEIbHOE
Cyniepnio3uniust Cuit https://m.edsoo.ru/ff0ae982 | oOydeHue
14 Pemenue 3a1au Ha mpuMeHeHNE bu6nuoreka [IOK CaMOCTOSITEIILHOE
3akoHOB HproTOHA https://m.edsoo.ru/ff0aecbbc o0yueHue
15 Cuina octit. 3axon Tvia bubmuoreka [JOK CaMOCTOATENIBHOE
ui TU. 3aKOH
yupyr YK https://m.edsoo.ru/ff0aeca? o0yueHue
16 Pemenue 3anay no teme «Cuna CaMOCTOSITENIbHOE
YIPYTOCTH oOyueHue
JlaGopaTtopHast pabota
17 «OmnpezneneHune )KeCTKOCTU brbmmorexa [TOK
pel https://m.edsoo.ru/ff0aee28
MPY>KUHBI»
bubnuotexa [JOK CaMOCTOATEIIbHOE
18 Cwiia Tpenus
https://m.edsoo.ru/ff0af738 | oOydeHue
19 Pemenue 3anau no teme «Cuna bubmuoreka [JOK CaMOCTOATEIIHOE
TPEHUS» https://m.edsoo.ru/ff0afa26 | oOydeHue




20

JlaboparopHas pabota
"Onpenenenne kodpduimeHTta
TPEHUS CKOJIbXKEHUs"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0af8be

21

Pemrenue 3agad mo reme
"3axonsl Herorona. Cuia
ynpyroctu. Cumna tpeHus"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0afb8e

CaMOCTOSTEIILHOE
oOydeHue

22

Cuia TSOKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHS.
YckopeHne cBOOOIHOTO
nageHus

bubnnoreka IIOK
https://m.edsoo.ru/ff0af044

CaMOCTOSTENILHOE
oOyueHue

23

Ypok-kondepenus "JIBuxenue
TEJ BOKPYT TPAaBUTAI[MOHHOTO
nentpa (CosiHeuHasi cucTeMa).
lamaktuku"

24

Pemenue 3amau nmo teme "Crita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

bubnuorexa [JOK
https://m.edsoo.ru/ff0af5f8

CaMOCTOSITENTEHOE
o0ydeHue

25

[IepBas kocMHu4eckasi CKOpOCTb.
HesecomocTs 1 neperpysku

bubmmoteka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCuE MaTepuaibHON
TOUYKH. AGCOTIOTHO TBEPAOE
Tesio. PaBHoBecne TBEpAOro
TeNa ¢ 3aKpEIIEHHON OCBhIO
BpanieHusi. MOMEHT CHUJIBI.
Lentp TsKECTH

bubmmoteka [IOK
https://m.edsoo.ru/ffO0afe36

CaMOCTOSITEIILHOE
oOyueHue

27

PaBHOBeCHE MaTepuaibHON
TOYKH. AOCOJIFOTHO TBEPIOE
Tesio. PaBHOBecHe TBEPAOTO
TeJa ¢ 3aKPEIUIEHHON OChIO

CaMOCTOSITENTFHOE
oOydeHue




BpalleHusi. MOMEHT CHUJIBI.
LlenTp TsxecTn

Pemenue 3a1ay o reme

" bubmuorexa [JOK CaMOCTOSITEJILHOE

28 MowmeHnT cuisl. LieHTp

" https://m.edsoo.ru/ff0b02b4 = oOydueHue
TSAKECTU
IToaroroBka Kk KOHTPOJIBHOMN

29 pabote no Teme "MexaHndeckoe bubmmoreka [IOK CaMOCTOSITEIIBHOE
nBIKeHUe. B3aumonencTaue https://m.edsoo.ru/ff0b0408 | oOyueHue
ten"

KonrponbHas pabora no reme
" bubnmnoreka [HOK

30 Mexannueckoe OBUKEHUE.

. " https://m.edsoo.ru/ff0b06ec
Bsaumoneiicteue ten
Nmnynsce tena. Umiynsc cumsl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmnoreka [HOK CaMOCTOATEIIbHOE
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa | oOydeHue
B3aNMOJICHCTBHE

1 Pemenue 3amau mo reme "3akoH bu6nuoreka [IOK CaMOCTOSITEIILHOE
COXpaHEHUs UMITysbca" https://m.edsoo.ru/ff0b096c = oOydeHue
VYpok-koHpepeHIus

33 "PeakTuBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"

Mexanundeckas paboTa u bubmmoreka [JOK CaMOCTOSITEIIBHOE

34
MOLIHOCTb https://m.edsoo.ru/ff0b0a84 | oOy4eHue
Pabora cuibl TSKECTH, CHITBI bu6muoreka [JOK CaMOCTOATEIIbHOE

35
YIPYTOCTH M CUIIbI TPEHHUS https://m.edsoo.ru/ffOb0db8 = oOyueHue
JlaGoparopHas paboTa

36 «Ompenenenue padbOThI CUIIBI

TPEHUs P PAaBHOMEPHOM




JABMXKCHHUUN TCJIA 110
I‘OpHSOHT&HBHOﬁ IIOBCPXHOCTU»

CBsi3b 3HEPTUH U PaOOTHI.

CaMOCTOATCIIbHOC

37
[TorennmansHast SHEPTHS oOyueHwue
Kunernueckas sneprus.

. bubmuorexa [JOK CaMOCTOSTEIILHOE

38 TeopeMa 0 KUHETHYECKOM

https://m.edsoo.ru/ff0b0c32 | oOydueHue
SHEPrUuu

39 3aK0oH COXpaHEHUs YHEPTUHU B CaMOCTOATEIIbHOE
MEXaHHUKE oOyueHue
JlaGopaTtopHnas pabota

40 «3y4yeHne 3akOHa COXpaHEHUs brbmmorexa LTOK

yi p https://m.edsoo.ru/ffOb12fe
SHEPTUN

41 KonebatenbHoe ABHKEHUE U €TO bubnuorexa [HOK CaMOCTOATEJIBHOE
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858 = oOyueHue
3aryxaromiue KoiebaHusl.

bubnmnoreka [JOK CaMOCTOATEIIbHOE
42 BoiHyx/1eHHBIE KOJIeOaHus.
https://m.edsoo.ru/ff0b20f0 oOyueHue
Pe3onanc

43 Marematuueckuii u CaMOCTOATENIbHOE
MPYKUHHBIA MasTHUKA oOyueHue
Ypok-uccnenoBanue

44 «3aBUCUMOCTH TIEpHOJIA bubnmnoreka [JOK
KoJIeOaHUM OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KAHBI U MacChl TPy3a»

45 [IpeBparienne sHEprUuu Mpu CaMOCTOSATEIIbHOE
MEXaHUYECKUX KOJIeOaHUsIX oOyueHue
JlaGopaTtopHnast pabota

but6mmorekxa [IOK
46 «OmnpeneneHre 4acToThl U

nepuojaa koaebanui

https://m.edsoo.ru/ffOblaec




NPY>KUHHOTO MasTHUKa

47

JlaboparopHas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja konedbanuii rpysa,
INOABCIHICHHOI'O K HUTHU, OT
MacChl Tpy3a»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHndecKre BOJHEI.

CBoiicTBa MEXAaHUYECKUX BOJIH.

HpO,I[OJ'ILHBIe U IIOIICPCYHBIC
BOJIHBI

bubnnoreka IIOK
https://m.edsoo.ru/ff0b2 1fe

CaMOCTOSTENILHOE
oOyueHue

49

VYpok-koHpepeHus
"MexaHH4eCcKHe BOJIHEI B
TBEpOM Tene. CelicMuuecKue
BOJIHBI"

50

3Byk. Pactipoctpanenue u
OTpaKCHHE 3BYKa

CaMOCTOSITENTFHOE
o0yueHue

51

Ypok-uccnenoBanue
"HaOironenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHYECKHI PE30HAHC

CaMOCTOSTEIILHOE
oOyueHue

53

VYpok-koHpepeHIus
"V1pTpa3ByK U MH(pa3BYyK B
IIPUPOJIE U TEXHUKE"

bubmmoteka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHu4yeckue
K01e0aHus ¥ BOJHLI"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b25f0

CaMOCTOSITEIILHOE
oOyueHue




55

KonTtponbHast pabora o Teme
"3aKOHbBI COXpaHEHUS.
Mexanuueckue Konebanus u
BOJIHBI"

56

DIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb2abe

CaMOCTOSITENIbHOE
o0ydeHue

57

CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH

CaMOCTOSATEIILHOE
oOyueHue

58

Ypok-konpepenus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBSI3H"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "U3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMITBHOTO
tenedona"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemenue 3agau Ha onpeneneHne
YaCTOTHhI U OJIVUHBI
3JIEKTPOMArHUTHOM BOJIHBI

CaMOCTOSTEIILHOE
oOyueHue

61

DJNIeKTpOMarHuTHas mpupoaa
cBera. CKOpOCTh CBETA.
BoiHoBEIE cBoMiCcTBa cBeTa

bubmmoteka [IOK
https://m.edsoo.ru/ff0b31d0

CaMOCTOSITEIILHOE
oOyueHue

62

Hcrounuku cBera.
[IpssmonunenHoe
pacrnpoCTpaHEHUE CBETA.
3armenus Connia u JIyHsl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b3658

CaMOCTOSITEIILHOE
oOyueHue

63

3aK0OH OTpaKEHHUs CBETA.

but6mmorekxa [IOK

CaMOCTOATCIIbPHOC




3epkaina. Pemenne 3aga4u Ha
MPUMEHEHHE 3aKOHA OTPAKCHUS
CBeTa

https://m.edsoo.ru/ff0b38c4

oOydeHue

64

[Ipenomiienue cera. 3akoH
IpEeIOMIICHUS CBETa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b3aea

CaMOCTOSTEIILHOE
oOydeHue

65

[TonHOE BHYTpEHHEE OTpaKECHHE
cBeta. Mcronb30BaHuE MOTHOTO
BHYTPECHHETO OTPaXCHUS B
ONTUYECKUX CBETOBOIAX

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb3c5c

CaMOCTOSATEIILHOE
oOyueHue

66

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
yria npejoMIIeHHs] CBETOBOTO
Jy4a OT yrJia MajJieHus Ha
rpaHuue "Bo31yX-cTeKiao""

67

Ypok-koHpepeHuus
"Hcrnonap30BaHue IOJIHOIO
BHYTPEHHETO OTPaXKEHUS:
CBC€TOBO/JIbI, OIITUKOBOJOKOHHAasA
CBSA3b"

68

JInaser. OnTrdeckas cuia
JIMH3BI

bubmmoteka [IOK
https://m.edsoo.ru/ff0b3f2c

CaMOCTOSITEIILHOE
oOyueHue

69

[TocTpoenue nzo0pakeHuii B
JMH3aX

bubmmoteka [IOK
https://m.edsoo.ru/ff0b444a

CaMOCTOSITEIILHOE
oOyueHue

70

JlaGoparopHas paboTa
"Onpenenenne HOKyCHOTO
paccTosHUS M ONTUYECKON CHJIIBI
cobuparoriei TuH3bI"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b4206

71

Ypok-koHpepeHIus

but6mmorekxa [IOK




"OnrnyeckKue JINH30BBIE

https://m.edsoo.ru/ff0cOa7e

npudops”
7 I'ma3 xak onruyeckas cucrema. bubanoreka HOK CaMOCTOATEIIBHOE
3peHue https://m.edsoo.ru/ff0b4684 = oOydeHue
73 Ypok-koupepenmus "JlepexTo
3penusi. Kak coxpanurts 3peHue"
Pasnoxxenue 6enoro cBera B
74 cnektp. OnbiTl HptoTOHA. bubnnorexka HOK CaMOCTOATEJIBHOE
CrnoxeHne CeKTpaIbHbIX https://m.edsoo.ru/ff0cO0f4c oOyueHue
uBetoB. Jlucnepcus ceera
Jlaboparopnas pabota "OnbITbI
0 Pa3JI0KEHUIO OENoro CBeTa B
bubmuorexa [JOK
75 CIIEKTP U BOCIIPUATHUIO LIBETA
https://m.edsoo.ru/ffOcOe2a
IPEMETOB MPH UX HAOIIOJCHUN
4yepe3 IBETOBbIC (GMIBTPHI"
VYpok-npaktukym "BoaHoBbIe
76 CBOICTBa cBeTa: AucCHepcus,
uHTepdepeHms u qudppaxus'
77 Omneitet Pesepdopna u bubmuotexa [JOK CaMOCTOATEIIbHOE
[UIaHETapHAas MOJEIb aToOMa https://m.edsoo.ru/ff0c12a8 o0ydeHue
73 [Tocrynarter bopa. Moaens CaMOCTOATENIBHOE
atoma bopa oOyueHue
Hcnyckanue u noraonieHue
bubnuotexa [JOK CaMOCTOATEIIbHOE
79 cBera aToMoM. KBaHTHI.
b https://m.edsoo.ru/ff0c144c | oOydeHue
JIuneiuaTele CEKTPBI
Ypok-npaktukym "Habnronenue bubnuoteka [JOK
80 "
CIIEKTPOB UCIIyCKAHUS https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bu6nuoreka [IOK CaMOCTOSITEIILHOE




https://m.edsoo.ru/ff0c1672 = oOyuenue
20 Crpoenue aToMHOTO sipa. bubmmorexa [JOK CaMOCTOATEIIbHOE
Hyxnonnas monens https://m.edsoo.ru/ffOcl18ac = oOydeHue
23 PaanoaktuBHBIE TpEBpALLICHHUS. bubmuorexa [JOK CaMOCTOATEIIbHOE
H3otonsr https://m.edsoo.ru/ffOclal4 = oOydeHue
Pewenue 3anau o reme:
84 "Pa/IHOAKTHBHBIE bubmuorexa [JOK CaMOCTOSITEJILHOE
| https://m.edsoo.ru/ffOclbd4a = oOydeHue
MIpEBpAICHHS
CaMOCTOSITENIbHOE
85 [Tepuoxa monypacmnana
oOyueHue
Ypok-koHpepeHuus
bubnnorexka HOK
86 "PannoakTuBHBIE U3TyYEHUS B &
\ https://m.edsoo.ru/ff0c2126
pUPOJE, MEAUIIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
37 COXPAHEHIS 3APSIOBOrO 1 bubnnorexka HOK CaMOCTOATEIIHOE
p p https://m.edsoo.ru/ff0c1c58 oOyueHue
MacCcOBOI'0 YHCET
28 DHeprus CBs3U aTOMHBIX SEP. bubnmnoreka [JOK CaMOCTOSITENIBHOE
CBs3b MacChl U DHEPTUH https://m.edsoo.ru/ffOcld7a | oOyueHue
29 Pemienue 3agau o teme CaMOCTOATENIbHOE
" nepuble peakuun” oOyueHue
Peaxiiuu cunTe3a u neneHus BuG 10K
nonuoTexa
90 snep. IcTouHuKYM SHEpruu
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]T
VYpoxk-koHpepennus "AnepHas
91 sHepreTuka. Jlencrus
PaauoOaKTUBHBIX HU3Ty4YeHUN Ha
JKUBBIE OpraHU3MbI"
92 IToaroroBka Kk KOHTPOJIBHOU bubnmoreka [JOK CaMOCTOATEIIbHOE




pabore 1o Teme https://m.edsoo.ru/ff0c223e | o6yuenue

"DJIeKTPOMarHuTHOE TOJIE.

DIIEKTPOMArHUTHBIE BOJTHBI.

KBanroBeie siBieHus"

KonTtponbHas pabora o Teme
93 "DJEeKTPOMarHuTHOE MOJIE.

DNEeKTPOMarHUTHHIE BOJHBI.

KBanToBBIC sIBIECHUS"

[ToBTOpEHME, 000OIICHHE.

bubnmnoreka [HOK CaMOCTOATENIBHOE
94 JlabopatopHbie pabOTHI 11O
| N Y https://m.edsoo.ru/ff0c245a | oOyueHue

Kypcy "B3aumoneiictBue Ten

[ToBTOpEHHE, 000OIICHHE.

95 Pemenne pacdyeTHbIX U bubnuoreka [JOK CaMOCTOATEJIBHOE
Ka4eCTBECHHBIX 3aJa4 I10 TEME https://m.edsoo.ru/ff0c2572 o0yueHue
"TemnoBbie mporecch”

[ToBTOpEeHnue, 06061IeHNE.

96 Pemenue pacueTHbIX U bubmmoreka [JOK CaMOCTOSITEIIBHOE
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22 o0yueHue
"KIIJI TermoBeIX aBurarencii”

[ToBTOpenue, o6o0IIEeHHE.

97 Peuienne pacyeTHbIX U bubnmnorexka HOK CaMOCTOATEIIBHOE
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30 oOyueHue
"KII/] anexTpoycTaHoBOK"

[ToBTOpenue, oboOIIeHNE.
bubnmoreka [JOK CaMOCTOATEIIbHOE
98 JlaGopatopHbie paboTHI 1O
) " https://m.edsoo.ru/ff0c2¢c52 o0ydeHue
Kypcy "CBeTOBbIE IBIICHHS
[ToBTOpeHme, 0600IICHNE.
bubnmnoreka [JOK CaMOCTOATEIIbHOE
99 Pabora ¢ TexkcTtamu o Teme
https://m.edsoo.ru/ff0c2d6a | oOyueHue

"3aKOHBI COXpaHEHUs B




mexanuke"

[ToBTOpenue, o6oOIIeHNKE.

bu6nmoreka [IOK

CaMOCTOATCIIbHOC

100 Pa6 1
, abota ¢ TeReTami H(?, reme https://m.edsoo.ru/ff0c2e82 | oOy4ueHue
'KonebaHus 1 BOJIHBI
[ToBTOpenue, o6odIIeHNKE.
bubmuorexa [JOK CaMOCTOATEIIbHOE
101 Pabora ¢ Tekctamu 1o Teme 1
| | https://m.edsoo.ru/ff0c3044 = oOydeHue
CBeTOBBIC SIBJICHUS
[ToBTOpenue, obobIeHNE.
CaMOCTOSATEIIbHOE
102 Pabota c Tekctamu 1o Teme 1
| " o0ydeHue
KBanToBas u simepHas Gpuzuka
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

8 KUIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (DHU3MUYECKUX SBICHUHA B
OKpY’KaloIleM MHpE, B TOM 4Hucie (U3UYECKUe SBICHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33aJauy B yUEOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) PUINUECKUX SABICHUN

1.4

ONMCHIBaTh H3YYEHHbIE CBOMCTBA Tel MU (DU3MUECKHUE SBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TpakTOBaTb  (U3MYECKUII  CMBICA  HCHOJb3YEMBIX  BEJIWYHH,
0003HaueHMs ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMH,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHHUS U TMPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa M  3allMChIBaTh €ro  MaTeMaTU4YECKOoe

BBIPpAXKCHUC

1.6

00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsACHEHUE u3 |
— 2 JIOTMYECKHX IIaroB C MOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

bu3nyecKuXx SIBICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuiaTtb pvaéTHLIC 3aga4u B 2-3 HeﬁCTBHH, HCIIOJIb3YSA 3aKOHBI U

(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIHM3a




YCIIOBHS 33]1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBISBIIATH HEJOCTATOK
JAHHBIX JUId peLIeHMs 3aJauyd, BbIOMpAaTh 3aKOHBl U (HOPMYIIHI,
HeoOXxoauMble JUIsl €€ pelIeHUs, NIPOBOAUTh pacdy€Tbl U CPAaBHUBATH
IOJy4YeHHOE 3HaueHue (U3MYECKONM BEIMYMHBI C HU3BECTHBIMU

JaHHBIMHA

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOPBHIE MOXXHO PEIIUTh IMPH MOMOIIU
(U3NYECKUX METOJIOB, UCIOJb3Ysl ONKUCAHUE UCCIIEIOBAHUS, BBIACIATD
IIPOBEPSIEMOE IIPEII0JIOKEHNE, OLIEHUBATh IPABMIBHOCTH IOPSAJIKA

IMPOBEACHUA UCCIIEA0BaHM, ACJIaTh BBIBOIABI

1.9

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (GOpMyIHpOBaTh  IpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,I[OBaHI/I$I, OIMIKCBIBATH X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJHATL IMPAMBIC H3MCPCHUA C MCIIOJIB30BAHUCM AaHAJIOT'OBBIX
HpI/I60pOB Hn JaT4YHUKOB (1)I/ISI/I‘IGCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTATHL

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEIIHOCTH

1.11

NPOBOJIUTH  HCCICJOBAHWE 3aBUCUMOCTH  OHOH  (U3UYECKOi
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM NPSIMBIX HW3MEPEHHUN:
IUIAHUPOBAaTh HCCIIEOBAHUE, COOMpATh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, cienysd  NpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUJAE TaOMUIl M TpauKoOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘~I€CKI/IX BCJIIMYHH:
I[JIaHUPOBATb U3MCPCHMU, C06I/IpaTL SKCIICPUMCHTAJIBHYIO YCTAaHOBKY,
ceays HpGILJ’IO)KGHHOfI HHCTPYKIIMU, W  BBIYUCIATH 3HAYCHUC

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKHU 0e30ImacHOCTH Ipu pa60Te C

1ab0paTOPHBIM 000PYI0OBaHHEM

1.14

XapaKTepu30BaTh MNPUHIMIMBI JEHCTBUA HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa MUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA U HEOOXOIUMbIE

¢buznyecKkre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MNPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Mo CX€MaM MU CXEMAaTUYHBIM PHUCYHKAaM, COCTABJIATH CXCMBbI

SJICKTPHUICCKUX LIelleil C IoclegoBaTelbHBIM U napauiC]IbHbIM




COCAMHCHUEM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYEHU

3JICMEHTOB SJICKTPUYCCKUX HCHCI;'I

1.16

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMH(POPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIb30BAHUS (PU3NYCCKUX 3HAHUU B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npuOoOpaMy U TEXHUYECKIMH yCTPOHCTBAMHU, COXPAHCHHSI 3JIOPOBBS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHMYECKOT'O ITOBEACHHUS B Oprma}omeﬁ cpeac

1.17

OCYIIECTBIISITh MOUCK MHPOPMAIIH (HU3HUECKOTO COACPKAHUS B CETU
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JOTIOTHATENFHBIX HMCTOYHHUKOB BBIACIATh WHPOPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpC‘IHBOﬁ HJIM MOXET OBITh HCHOCTOBepHOﬁ

1.18

WCIIOJIb30BaTh TMPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJSIPHYIO JIMTEPAaTypy (PU3MYECKOro CoJep KaHUs, CIPaBOYHBIC
Marepuaibl, pecypchl cetd VHTepHeT;, BiaaeTh NpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoO0pa3oBaHus UHPOPMAIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHMECHHBIC U KPATKUE YCTHBIC COOOIICHHUSI,
0000mas wHPOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PH3NYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC NYOJIMYHO TPEICTABISATH PE3YIbTAThI
MPOEKTHON WM HCCIEN0BAaTeNbCKOM JIeATENbHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

1.20

IIPU BBINOJHEHUN Y4E€OHBIX MPOEKTOB M HCCIIEIOBAaHUN (PU3NUECKUX
IPOIIECCOB paclpeseniaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM  33Ja4aMH, CIEIWTh 3a BBIIIOJIHEHUEM IUIAHA
JEUCTBUM U  KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIaJ, B JEATENBbHOCTb TIpPYMIbI, BBICTPAWBAThH
KOMMYHUKAaTUBHOE  B3aUMOJCWCTBUE,  IPOsABIASL  TOTOBHOCTH

paspemarh KOH()IUKTHI

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs




1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pa3jindaTtb SABJICHUA M0 OMHMCAHHUIO HMX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (U3MUYECKUX SBICHHA B
OKpYXarolleM MUpe, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CyIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tl U (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TPAaKTOBaTh  (PU3MYECKUI  CMBICA  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULIBI (PU3UYECKUX BEIMUYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PM3MUECKUEC SBIICHUS W IPOIIECCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €r0  MaTEeMaTU4YeCKOe

BBIPAXXCHUC

1.6

OOBSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C TOMOIIBIO 2 — 3 W3YyYEHHBIX CBOMCTBA

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 33Jauyu (omuparouivecss Ha cucreMy u3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHBI U  (OPMYIBL, CBSI3BIBAIOLIUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEJOCTAIOIIUME WIIU
M30BITOYHBIE JaHHbBIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUI pelIeHusl, MPOBOJUTh PacuéThl M OLEHHBATh PEATUCTHYHOCTh

MOJIyYEHHOT0 3HaU€HUs (PU3UUECKOI BEIMYMHBI

1.8

pacno3HaBaTb Hp06HeMBI, KOTOpPBIC MOXHO pPCIIUTbL IIpHU MTOMOIIU
(1)I/I3I/I‘-IGCKI/IX MCTOOAO0B, MCIIOJIB3Yys ONMMCAHUEC HCCIICIOBAaHHA, BBIACIATH
MMPOBCPACMOC TMPCAIIOJIOKCHNUE, OLCHUBATH IIPABUJIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [OCJIIaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YIIbTAaThL Ha6J'IIo,I[eHHI>i 1 OIIBITOB




1.9

NPOBOJUTH OMBITHI 1O HAOIIOACHUIO (PU3MYECKUX SBICHUNA WIIH
(GU3MUECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ ONBITA M €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOIUTh MPH HEOOXOIMMOCTH CEPUI0 TPSIMBIX HW3MEPCHUH,
ompenenss cpenHee 3HaueHHE H3MepsieMol BenuyuHbl ((pokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTh BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO MPHOopa)

1.11

IIPOBOAUTE HCCICIOBAHUC 3aBHCHUMOCTECH (bI/I?)I/ILICCKI/IX BCIMYHUH C
HCIIOJIb30BAHHUECM IIPAMBIX H3MCpGHHfII IJIaHUPOBAThL HCCICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, (1)I/IKCI/IpOBaTI> PE3YyIbTAaThI
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCIIMYHMH B BUJC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaAM HCCICAOBAaHUA

1.12

IPOBOAMTH  KOCBEHHbIE  M3MEPEHUS  (PU3MUECKUX  BEIMYMH:
IUITAHUPOBATh M3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUs, CIEeAys MPEUIOKEHHOH WHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M AaHAJIU3UPOBATH IIOJyYCHHBIE

pe3yJbTAaThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

J1a0opaTOpHBIM 000pyI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPHU3HAKU W3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKAas JIMH34a, IUIAHETapHas MOJECNb aTOMa, HYKJIOHHAas

MOZCIIb aTOMHOTIO AApa

1.15

XapaKTepu30BaTh MNPUHIMIBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMCAHUSA, HCIHOJIBb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SIBICHUA U HEOOXOIUMbIE

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTENIBHBIX pudopoB nu
TEXHOJIOTUYECKUX TPOLIECCOB IMpPH PpEIIeHUH Y4eOHO-TIPAKTUYECKHX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B MIIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)

MPAKTUYCCKOI'0 UCII0JIb30BaHUA (pI/ISI/ILICCKI/IX 3HaHUM B OBCEIHEBHOU




KU3HU JUis  oOecriedeHHsi 0€30macHOCTH Tpu  oOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOHWCTBAMH, COXPAHEHUS 3I0POBbSI U

COOJTIOICHYSI HOPM JKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIIH (HPU3HUECKOTO COACPKAHMS B CETU
WuTepHer, camocCTOSTENbHO (OPMYIUpPYsS MOHMCKOBBIA  3ampoc,
HAaxOJUTh MYTH  OMNpPEACNICHUS  JIOCTOBEPHOCTH  TOJYUYEHHOMU
uH(pOpMallMM Ha OCHOBE HMMEIOIIMXCS 3HAHUM M JIOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCMONb30BaTh IPU  BBINOJHEHUWM YYEOHBIX 3aJaHMH Hay4HO-
HOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaisl, pecypchl cetu MHTepHer; BnameTts npuéMaMu
KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU U3 OJHOM

3HaKOBOM CUCTEMBI B APYyTryro

1.20

cO31aBaThb CO6CTB€HHI)I€ IMUCbMCHHBIC W YCTHBIC COO6HICHI/I$[ Ha
OcHOBe HWH(POpPMAIMU M3 HECKOIbKUX HMCTOYHHUKOB (PU3UUECKOTO
CoJIep’KaHusl, MyOJIMYHO MHPEJCTaBISITh PE3yJbTaThl MPOEKTHON WM
UCCIIENOBATENbCKOM  AESATENbHOCTH, NOpPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeia
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE IMpE3eHTaluell ¢ Yy4éTom

0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUI (PU3NUECKUX
IPOIIECCOB paclpeseniaTh 00S3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM U  KOPPEKTUpPOBaTb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYMIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJCWCTBUE,  IPOsABIASL  TOTOBHOCTH

paspemaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa 3J1eMeHTa
TEIJIOBBIE ABJIEHU A
OCHOBHBIE  IOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETHYECKON
61 TEOpUU CTPOEHMs BewiecTBa. Macca U pa3mepbl
' MoJsieKyl.  OmbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
MIOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TeOpuu
Mogenu  TBEPAOro, OJKUAKOIO M razoo0pa3HOro
6.2 COCTOSIHMM BemiecTBa. Kpucramimdyeckue U aMmopdHbIC
Tena
OObsicHEHUE CBOICTB razoB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKHHETHUECKON
TEOPHH
6.4 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS
6 6.5 TemoBoe paciimpeHye u cxxaTtue
66 Temnepatypa. CBs3b TeMmMIeparypbl €O CKOpPOCTBIO
' TEIUJIOBOTO JIBU)KEHUS YaCTHULL
67 Buytpennss sueprusa. CnocoObl H3MEHEHUS! BHYTpEHHEN
. SHEpIuu: Tersonepeada U copepiieHue padoThbl
6.8 Bunel temonepenadyu: TEMIONPOBOJHOCTb, KOHBEKLIUS,
' U3JIy4yeHue
KonnuectBo  TemnoTsl.  YaenpHas — TEIIOEMKOCTh
6.9
BelIecTBa
TemnmooOMeH u  TemyoBoe paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne u OTBEpAEBAHNE KPUCTAININYECKUX BELLIECTB.

VY aenpHas TemioTa MIaBICHHS




6.12

[TapooOpazoBanne w  KoHAcHcamus.  Vcmapenwue.
Kunenue. VYpnenbHas Temiota napooOpa3oBaHUs.
3aBHCHMOCTh TEMIEPATYphl KHUIIEHUS OT aTMOC(HEpHOTO

JaBJICHHUA

6.13

BirasxxHoCTh BO31yXa

6.14

BHCPFI/IH TOIIJINBA. y,Z[CJ'IBHaH TEIIOTA Cropanus

6.15

[Ipunnuner  paboTel  TemmoBeiXx — aBuratene  KIT

TCIIJIOBOI'O ABUTATCIIA. TemmoBrie JABUTATCIIN W 3alluTa

OKpY>Karolleu cpeibl

6.16

3aKOH COXpaHEHUS U MPEBPAILEHUsI YHEPIHUU B TETIJIOBBIX

nporieccax

6.17

[IpakTuueckue padbOTHI:

###Par#H##OnbITEL 0 OOHAPYXKEHUIO JEUCTBUSA CHII
MOJIEKYJISIPHOTO TPUTSKCHHUSL.

####Par#H##0OnbITel 110 BBIPAIIMBAHUIO  KPHUCTAJIOB
IIOBAPEHHOM COJIM WM caxapa.

#HHHPar###ONbI T o HaOII0ICHUIO TEIJIOBOTO
pacCIIMPEHHMS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.
###Par###OnpeneneHue naBlieHUs] BO3ayXa B OaioHe
HIpuIia.

#H##HParf##0OnbITbI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JABJICHUS BO3[yXa OT €ro o0bEéMa M HarpeBaHHs WU
OXJIAXKJICHUS.

###Par#Ht#] [poBepka rUNoTe3bl JUHEHHON 3aBUCUMOCTU
JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOI
TpyOKe OT TeMIepaTyphl.

###PartH##Habmonenne U3MEHEHUS BHYTpEHHEH
SHEPTHH Tejla B pe3yJbTare Teruionepeaaud u padboThl
BHCIIIHUX CHIL.

###Par#t#llccnenoBanue sBIGHUS TEMJIOOOMEHA TIpU
CMEIIMBAaHUH XOJOJIHOW U rOpsTYe BOJIBI.
#H##Par###Onpenencaue KOJINYECTBA TEIUIOTHI,

MOJIYYCHHOT'O BOJOM npu TEIIOOOMEHE C HarpeTbiM




METAJUTHYECKUM ITUTUHIPOM.

#H##Par###Onpenenenue yAEeIbHOU TEIIOEMKOCTHU
BEIIIECTBA.

###Part##lccnenoBanue nmpoiiecca UCIIApEHUs.
#H##Par###OnpeneneHue OTHOCUTEIBHON  BIAXHOCTH
BO3/IyXa.

###Parf##OnpeneneHue yAelbHOW TEIUIOTHI TIJIABICHUS

JbpJa.

6.18

Ou3nyecKkue SIBICHHUS B TMPHUPOJC: IMOBEPXHOCTHOE
HATSDKEHHE W KamWULIpHBIC SIBICHUS B TPUPOJE,
KPUCTaJUIBI B TIpupoe, uainyueHue ColHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHue POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHudeckue  yCTpPOWCTBA:  KallWJULIPBI, IPUMEpPHI
UCIIOJIb30BaHUSl KPUCTAIIOB, >KMJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpbI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3anmopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
OnexTpuueckoe noje. Hanpsyxk€HHOCTh 371€KTpUYECKOro

7.3 nons. IIpyHIMO Cynepno3unuy 3JIEKTPUYECKHUX IOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpudeckui 3apsana. Ctpoenue aroma. [IpoBoaHuky n
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

76 ONEeKTpUYECKH  TOK.  YCIIOBUSA  CYIIECTBOBAHUSA

QJICKTPHUYICCKOI'0 TOKA. M cTOYHMKM TOCTOSIHHOI'O TOKA




HevictBus 3JIEKTPUYECKOTO TOKa (TeroBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPHUYECKUH TOK B

SKHUIKOCTSIX U ra3ax

Onexktpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE
7.8

HaIpsDKEHUE

ConpotuieHue MPOBOJIHUKA. VYV neapHOE
7.9

CONPOTHUBJICHHUE BEIIECTBA
7.10 3akon Oma JJ1s1 ydacTKa Lenu

[TocnenoBarenbHOE W MapajuieibHOE  COEIUHEHHE
7.11

MIPOBOIHUKOB

PaGora W MONIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenna

DIEKTPUYECKHE IEeMH M IMOTPEOUTENN AJICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITocTosuable MarHuThl. B3anmMoneWcTBHE HOCTOSHHBIX
7.14

MarduToB

MarautHoe T1ojie. MarHuTHoe moje 3eMIM U €ro
7.15

3HaYEHHE TS KU3HU Ha 3eMiie

OmneIT Opcrena. MaruutHoe nojie 31eKTPUYECKOro TOKa.
7.16

[IpuMeHeHne 2eKTPOMarHuTOB B TEXHUKE

JleficTBUe MarHUTHOrO TOJIsI Ha HPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Mcmoiab3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIopTe

OMBITH ®dapanes. SIBnenue AJIEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJyYEeHUSs
7.19 BJIEKTPUYECKON SHEPIUM. DIIEKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OnbITHI 0 HAOTIOACHHUIO STEKTPU3AIMH TET UHIYKIIHEH

" Ipru COITPUKOCHOBCHUH.




HccnenoBanue ACMCTBHS SIEKTPUYECKOrO IO Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOTBI SICKTPUUSCKON Ienu
MOCTOSIHHOTO TOKa.

W3mepenue u peryivupoBaHue CUIIbl TOKA.

W3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepes3
pPEe3UCTOpP, OT CONPOTHUBJICHUS PE3UCTOPA M HANPSHKCHUS
Ha pe3uCTope.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBHUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTHBI, TIOIAU TIOTIEPEYHOTO CEUCHHS U MaTepHalia.
[IpoBepka mpaBWiIa CJHOXKEHHS HANPSHKECHUH  MpU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBmia [jIsi CHIIBI TOKa MPU MapaJlieIbHOM
coeAMHEHUN  pe3ucTopoB.  Ompenenenune  pabOTHI
JNEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTop.
OnpeneneHre  MOIIHOCTH — DJEKTPHUYECKOTO  TOKa,
BbIIIEIISIEMO Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UJYIIETO Yepe3 JIAMIIOYKY, OT HaIpsIKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHMTHOTO B3aUMOJEHCTBUS TOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl MOCTOSIHHBIX MarHUTOB MIPU
uxX Oo0beAMHEHHMHM U  pazgeneHun. McciaempoBanue
JIEUCTBUSA JJIEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KAaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HamNpaBJeHUs TOKAa B KaTymke. IM3ydeHue

HCﬁCTBHH MAarHMuTHOIrO Io0Jii Ha IMPOBOJHUK C TOKOM.

KoHncTpynpoBanue u H3y4YeHue paboThI
DJIEKTPOABUIATENIS. N3mepenue KILJ
3JIEKTPOJIBUTATEIILHON YCTaHOBKH. ONEBITE o

HUCCICOOBAaHUIO SABJICHUA BHGKTpOMaFHI/ITHOﬁ WHAYKIOWH:




HUCCICIOBaHUC W3MCHEHHI 3HAYCHUS H HaIpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

7.21

@usnueckue SABICHHS B NIPUPOAE: DSJIEKTPUUYECKUE
SBJIICHUS B  arMocdepe, IJIEKTPUYECTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, APEi] MOIIOCOB,
POJIb MAarHUTHOT'O TOJISA JUISl )KU3HU HA 3emiie, OJISIPHOE

CHUSIHHC

7.22

TexHuyeckue ycTpoicTBa: 3JIEKTPOCKOI, aMIIEpMETp,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUUYECKOM DHEPIuH,
3JIEKTPOOCBETUTENbHBIE  NMPHUOOPHI,  HAarpeBaTeNIbHBIC
AIEKTPONPUOOPHI (Tpumepsr), ANEKTPUICCKHE
MpeIOXpaHUTENH, JIIEKTPOMATrHUT, DSJIEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kox snemenra [TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
pasnena
MEXAHUWYECKUE SBJIEHUA
Mexannueckoe JBHKeHHE. MarepuanpHas —TOYKA.
81 Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMEpPHOE NPSMOIIMHENHOE JBUKEHHUE
###Par###HepaBHOMEpHOE NPSIMOJIMHEMHOE JBUKEHUE.
8.4 CpenHsss U MrHOBEHHas CKOpPOCTb Tela MpHU
8 HEPABHOMEPHOM JBUKEHUU
VYckopeHnne. PaBHOyCKOpEeHHOE MPSAMOJIMHENHOE
8-> JIBIDKEHUE
8.6 #H##Par###CBo00o1H0e nagenne. OnplTel I anuies
###Par###PaBHOMEpHOE [IBJKEHUE 110 OKPYXHOCTH.
8.7 [lepuon u wactota oOpamieHus. JluneitHas u yrimoBas
ckopocTH. LleHTpocTpeMUTEIBHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HeroToHa

8.10 Tpertuit 3akon HeroTona
8.11 HH#Par#HH [puHIIMI CyNEepIIO3ULIMU CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ###Par#H##Cuna TpeHus: Cuila TPEHUs CKOJIbXKEHUS,
' CUJIa TPEHHUS TTOKOS, IPYTHe BUJIbI TPEHUS
214 ##Par#H###Cuna  TSOKECTM U 3aKOH  BCEMHUPHOI'O
' TATOTEHUs. Y CKOpEeHUE CBOOOIHOTO MaJIeHUs
g 15 JBuxenne  miaHer  Bokpyr  Comuua.  IlepBas
' KOCMHUYecKasi ckopocTb. HeBecoMocTh 1 meperpys3ku
%16 PaBHOBecue marepuaibHON TOYKU. AOCONIOTHO TBEPIOE
' TEJ0
817 ###Par###PaBHoBecue TBEPJIOTO Tella C 3aKPEIUIEHHOMN
' OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsce Tena. U3menenue ummyinbca. UMmynbc cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 HiHPar###PeakTUBHOE IBI)KEHUE
8.21 Mexanndeckas paboTa 1 MOITHOCTh
82 PaGota cun TsOKecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPruu U paboThI
823 [loreHunanpHas d2Heprus Tena, MOJHATOTO  HaJ
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPrUs CXKATON NPYKUHBI
825 ###Par###Kunetnueckas  sHeprua.  Teopema o
' KMHETUYECKOW JHEPIUU
8.26 H###Parf##3aKoH COXpaHEHUSI MEXaHNYECKOU SHEPTUU
[TpakTryeckue paboOTHI:
OrmpesiesieHne CpeIHEH CKOPOCTH CKOJIBKEHHUs Opycka
WIM JIBWKEHUS NIapuKa 110 HAKIOHHOW IJIOCKOCTH.
8.27 OrnpeneneHne yCKOpeHHUs Tella MPU PaBHOYCKOPEHHOM

JBUKEHHUH 10 HAKJIOHHOW INIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU IPH

PaBHOYCKOPCHHOM JABUKCHUU 0e3 HavaJIbHOM CKOpOCTH.




[TpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
NBW)KCHUU 0O€3 HAdaJIbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBKECHUS
OT CWIBl HOpPMaJbHOTO JjaBieHusa. OnpenencHue
KodpduimeHTa TpeHus CcKoiamkeHus. OmnpeneneHue
KECTKOCTH TpPYXHuHBL. OmpeneneHue padOThl  CHIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAILHONH ToBepXHOCTH. OrmpeneneHue padoThI
CHUJIBl  YIPYrOCTH  IIpU  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJABIDKHOTO M TIOIBHIKHOTO

0JIOKOB

duznyeckue SIBICHUS B npupoac: MmpujirBbl U OTJIMBBI,

8.28 JnBkeHrue T1aHeT COJIHEUHOM CHUCTEMBI, PEaKTHBHOE
JIBI’KEHUE KUBBIX OPTaHU3MOB
820 TexHuuyeckue  yCTpOWCTBA:  CIUIOMETP,  JATUUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILUTUTY/a
92 MareMatnuyeckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparieHue sHepruu npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxaromue KkojeOaHus. BbiHyXJeHHbIE KoieOaHus.
' Pe3onanc
Mexannueckue BoJIHbI. CBOMCTBa MEXaHUYECKUX BOJIH.
94 [IpononpHele M monepedHble BONHBL. JlIMHA BOJIHBEI U
' CKOpPOCTh €€ pacnpoCTpaHeHus. MeXxaHUYeCKUe BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 Wndpa3Byk u yiabTpa3Byk
[TpakTuyeckue paboTHI:
. Omnpenenenne 4YacTOThl W Tepuoja  KosieOaHWid

MATEMAaTHYCCKOI'oO MassiTHHUKaA.

Omnpenenenne 4YacToThl W Tepuoja  KosjeOaHMid




MPYXUHHOTO MasgTHHKA

HccnenoBanne 3aBUCUMOCTH Tepuojaa  KoseOaHuit
MOABEHICHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Tepuojaa  KoseOaHUit
IPYKUHHOIO MasiTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpysa,
MIOJIBEILIEHHOTO0 K HUTH, OT MAacchl Ipy3a U KECTKOCTU

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

du3nyeckue SBICHUSA B Iprupoac: BOCIPHATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIIETPSICEHHUE, CEMCMHUYECKHUE BOJIHBI,
IyHAMH, 9XO
9.9 TexHuueckne YCTpPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE IoJie. DJIEKTPOMATrHUTHBIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [kana 371eKTPOMAarHUTHBIX BOJIH
10.3 OnekTpoMarHutHas npupoaa csera. CKOpPOCTh CBeTa.
' BonHoBBIE CBOMCTBaA cBETA
10 [TpakTiueckue paboThI:
10.4 W3yuyeHue CBOMCTB  DIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TeedoHa
dusnueckue SBIEHUS B TpUpojae: OHOIOrHYecKoe
10.5 neiicTBue BUJUMOTO, yIBTPapuOIETOBOIO u
PEHTTEHOBCKOTO M31y4eHHUN
10.6 TexHuueckue yCTpOHCTBA: HCIIOJIb30BAaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBS3U
CBETOBBIE ABJIEHU A
11.1 JlydyeBas monensb cBera. UcTouHMKH cBETa
11.2 [IpamonnHetHOE pacIpOCTpaHEHUE CBETA
11 113 Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 IIpenomnienne cBeta. 3akOH IIPEJOMIICHUS CBETA.

[TotHOE BHYTpEHHEE OTPaKCHUE CBETA




11.5

JInnza. Xop jtydeit B JIMH3E

OnTuueckas cuctema ¢oToamnmapara, MUKPOCKONA U

11.6
TEJIeCKOoIa
117 I'ma3 kak onrudeckas cucrema. biau3opykocTs H
' JaTbHO30PKOCTh
118 Paznoxenue Genoro ceeta B criektp. OnbiTel HploToHA.
' CroxeHue cnekTpaibHbIX IBETOB. [{ucnepcus ceera
[TpakTueckue paboThI:
###Par###lccnenoBanue 3aBUCUMOCTH yria
OTPa’KE€HHUsI CBETOBOIO JIy4a OT yIJia MaJeHHUs.
#H##Par###l13ydeHne  XapaKTEpUCTHK  M300payKeHHUS
IIpeMETa B INIOCKOM 3€pKaie.
###Par###lccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOIO Jy4ya OT yrja MaJeHus Ha
119 TPaHUIIE «BO3JIYX — CTEKIION.
' ###Par#Ht#lonyuenne M300paKeHUH C  MOMOIIBIO
coOMparoIel TUH3HI.
###Par#H#Onpenenenue (OKYCHOTO paccTOSHUS U
ONTHUYECKOM CHIJIBI COOUpAIOIIEH JTUH3HI.
#H##Par###OnbBITBl 110 pa3lioKeHUIO Oeoro cBeTa B
CIIEKTP.
###Par###ONbBITBl 110 BOCIPUATUIO IBETa IPEAMETOB
MIPU UX HAOJIIOJIEHUHU Yepe3 IIBETOBBIC (PHIIHTPHI
duznueckue ABieHUs B npupoze: 3atmeHus ConHna u
11.10 JlyHbl, 11BE€Ta TEJ, ONTHUYECKHUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1 TexHuueckue YCTpOMCTBA: OYKH, MIEPUCKOIL,
' ¢doToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
121 Omneiter Pezepdopna m mmaHeTapHas MOJACNIb aToOMa.
' Mogens aroma bopa
12
129 Hcnyckanne u morniouieHue cBeta aromMom. KBaHTEHIL
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHUs




Crpoenue aromHoro snpa. HykioHHas Mopelnb

124 aTOMHOTrO sapa. 3o0Tomsl
125 PannoaktuBHble npeBpamienus. [lepuon mnoisypacnana
' ATOMHBIX sJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO U
' MacCOBOI'0 YHCET
12.7 DHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MAacChl U SHEPTUU
128 Peaknuu cunresa u aenenus saep. MIcTouHuku sHepruu
' ConHua u 38€31
129 Snepnas sHepretuka. JledcTBUE — paguOaKTHUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabmroieHue CrjiomHpIX UM JIMHEHYaThIX CIIEKTPOB
12.10 W3IIy4EHHUS.
HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPIrUU YacTUILIbI
0 TOPMO3HOMY TTyTH (110 hoTOrpadusm).
W3mepenue paanoakTuBHOTO hoHa
@dusznueckue SBJICHUS B INPUPOJAE: €CTECTBEHHBIN
PaaOAKTUBHbBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 paMOaKTUBHOE W3JIyYCHUE NPUPOIHBIX MHUHEPAIIOB,
JIECTBUE PAJMOAKTHUBHBIX M3JIyYE€HUUW Ha OpPraHu3M
yeJioBeKa
1213 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAyYHOM  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUIA O 3aKOHOMEPHOMW CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucreMooOpasymomeld poan (U3NKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHUH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK M UX POJU B IEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE€ POCCHHCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TIOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeOpHH
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3nyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PaclO3HaBaTh MPOSBIEHNUE N3YYEHHBIX (PU3NYECKUX
ABJICHUHN B OKPYXXaIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKM)

Brnanenne ocHOBamMM MOHSATUHHOIO ammapara U CHMBOJHMYECKOIO
s3bIKa (PM3UKU U WCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MMpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TE€I M (1)I/I3I/I‘-IeCKI/Ie

SABJICHUS, UCIIOJIb3Y51 (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BrnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Y4ETOM
COOJIOIEHHsT TPABHJI OE30MaCHOTO TpyAa: HaOmoaeHHe (PU3NUECKUX
SIBJIEHUM:

YMEHHE CAMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHHS MO MHCTPYKIMH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATh €0 PE3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHN (PU3MYECKUX BEITHYHH:
YMEHUE IIJJaHUPOBAaTh M3MEPEHHs, CaMOCTOATENIIBHO CcOOUpaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKLUH, BBIUUCISTH
3HA4YEeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYEHHbIE PE3YIbTATHI C
y4E€TOM 3aJaHHOU MTOIPEIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIBHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJIUTH  HCCIEAOBAHUE IO  HMHCTPYKLUUH,  IPEICTaBIATh
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yUYUTHIBATh IOTPELIHOCTH, JeJIaTh BHIBObI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (u3MyeckHx  Mozenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TENO, MOAEIU CTPOCHHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaTOMa,
HYKJIOHHAasi MOJIelb aTOMHOIO s/ipa) U yMEHHE HPUMEHSTh UX JUIs

00BsiICHEHUS PU3NYECKUX ITPOLIECCOB

YMeHne oOBSCHATH (pU3MUECKHE MPOLECCHl U CBOWMCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IIPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOIMCTBA (PU3NUECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBs3bIBaONINEe  (PU3HUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBUE 3aJayH,
BBISIBIISITh  HEJIOCTAONINE JaHHBIC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEoO0XoauMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIC,
MPOBOJUTHh PACYETHI M OICHHMBATH PEATUCTHYHOCTH MOIYYCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYSHHON NPU PEIICHUH 3aauu

YMeHHe XapakTepu3oBaTh IPUHLMINGL  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIe OBITOBBIX MHPUOOPOB, M MPOMBIIITIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH U HeoOXoaumple (U3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
IOBCEHEBHOM KM3HM Uil oOecrneyeHus O€30IacHOCTU  IIpH
oOpamieHUn Cc  OBITOBBIMM ~ IpUOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbsi U  COONIONEHUS HOPM
HKOJIOTMUECKOTO TIOBEJAEHUS B OKpYXKAIOUIEH cpene; NOHUMaHHE
HEOO0XOUMOCTH INPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPeACTaBiICHUS HHPOpMALUU
(GU3HYECKOTO COJIEpKaHUs C HCIIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUUA U
JIOTIOJIHUTENBbHBIX ~ MCTOYHUKOB; YMEHHME  HCHOJb30BaThb  IpH
BBITIOJTHEHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bu3MYECKOT0 CONepKaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurepuer; Biamenue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUsA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®PU3UKE
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe JBWKeHHe. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE n HepaBHOMepHOe IBHkeHue. CpenHsas ckopocts. Dopmyina Uit
1.2 BBIUHCIIEHUS CPEAHEN CKOpocTH: vV = S/t
PaBHOMEpHOE TNPAMONMHENHOE IBWKEHUE. 3aBUCUMOCTb KOOPAMHATHI TENa OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO IPSIMOJMHEWHOIO IBUKECHHUS:
13 x(1)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH I IPOEKLIUH CKOPOCTH, NPOEKLUU
IIepeMENICHUs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSIMOJIMHEWHOM
JBUKCHUH
3aBHCHUMOCTb KOOpJAWHAThl Tejda OT BPEMEHU B CIly4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
2
Se(f) =V, #1+ay* ;
2
@opMynbl Ui MPOCKLUU IEPEMELIEHUs, MPOCKUHUA CKOPOCTU U IPOCKLHHU
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
£
1.4 .sx(r)=v{,x-r+ax-?.
U_\'('f) =Up, +a, 1,
a,(f)=canst,
U:.'r: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUISI NPOEKIMHU YCKOPEHMsS, NPOEKLUU
CKOPOCTH, TPOEKIUH IEepEeMENICHUsI, KOOPAUHATBI NP PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobOonHoe naneHue. GopMyrbl, ONKMCHIBAIOIINE CBOOOJHOE MaJCHHE Tela I10
1.5 BEPTUKAIM (ABW)KEHHUE Tela BHMU3 MM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHM ISl MPOEKLIUU YCKOPEHHS,




NpoCKOHUU CKOPOCTH W KOOPAHWHATHI IIPpU CBO6OIIHOM nmaacHun TCjla II0

BCpTUKAIU

1.6

CkopocTh pPaBHOMEPHOTO JBIKEHHUS Tela IO OKpyxHocTu. Hampasienue
CKOpPOCTH.

dopmyrna Ass BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH M TEpUO]

oOpareHus:
2R
L=
T

LenTpocTpeMuTenbHoe yckopeHue. HampapiieHue I€HTPOCTPEMHUTEIHLHOTO

ycKopeHusi. @Popmyiia i1 BBIYUCICHUS YCKOPEHUS:

1.7

Macca. IInoTHOCTB BelllecTBa. CDopMyna JJI BBIYUCIICHUSA ITIJNIOTHOCTH !

_m

P=7

1.8

Cuna — BCKTOpHAaA (I)I/ISI/I"ICCKaH BennunHa. CIIOKEHUE CUIT

1.9

SABnenue nnepuuu. [lepsslii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpA YCKOPCHUS TEJIa U BEKTOPa CUJIBI, HeﬁCTBYIOHJCﬁ Ha

TEJI0

1.11

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fru=—Fis

1.12

TpCHI/IC IMOKOsA U TPCHUC CKOJILKCHUSA. (I)opMlea JJId BBIMUCIICHUA MOAYJIS1 CHUIIBL

TPCHUA CKOJILXXCHUSA:




F_=pn-N

1.13

Hedopmaruss tenma. Ymnpyrue u Heynpyrue aedopmamuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

m, -m,
F=¢g —L1 2
R
Cua TsoKecTH. Y CKOpeHHEe CBOOOIHOTO TaICHHS.
®opmyna 1715l BBIYACICHUS CHITBI TSDKECTH BOIM3H nmoBepxHocTy 3emnn: F = mg.
JiBmwxenue mianet Bokpyr Counniia. [lepBast KocMu4ecKasi CKOPOCTb.

Hesecomocts u neperpysku

1.15

Nmnynbe Tena — BekTopHas pu3nyecKkas BeIUYUHA.
p=mi

Nmnynbe cucremsl Ten. 3MeHnenne umnynbsca. MMIyabe cusib

1.16

3akoH COXPAHCHUA UMITYJIbCa JJIA 33.MKHYTOI>’I CUCTCMBI TCII:
D=yl +inyU, =const

PeaxkTnBHOE ABMKEHUE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fscosct

Mexannueckass MOIITHOCTD:

nN=4
r

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. CDopMyna JJIA BBIYUCIICHUSA

KHUHETHYECKOM OHCPTHHU:
H!UE
By

Teopema o knHeTHUeCKON sHEprun. Popmyrna s BBIYMCICHHUS TOTEHIMAIBHON




OHCPIUU TCJIa, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEprus:

E=E.+E P

1.19 3aKoH COXpaHEHUsl MeXaHW4YeCKOH 3Hepruu. @opmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEpPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU MIPU HATTUYUH CHIIBI TPCHHUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Moment cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

1.20

[ToxBroxHBIN 1 HenoABKHBINA 0yi0ku. KIT/] mpocThIX MeXaHU3MOB,
A‘S&I‘IHH-EEEEH
JlaBiieHure TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
F
P= h
101 HaBnenue raza. ATMocepHOe JaBieHUE.
' I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.

dopMyta 7151 BEIYUCICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+Dy,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna ISl ONPEACICHHUS BBITAIKMBAIOIIECH CHJIBI,
JEHUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM T'a3:

1.23

Fam =PEV

YcaoBue miaBanus teia. Ilnapanue CYAO0B U BO3AYXOIIABAHUEC




1.24

Mexanuueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHH.

®dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1
V=
T

1.25

MaremaTuueckuii M MPYXKUHHBIM MasTHUKU. [IpeBpamieHue SHEpruu npu

KOJIe0aTeIbHOM IBIKEHUN

1.26

3aryxatomue kojebanus. BeiHykaeHnbie konebanus. Pezonanc

1.27

Mexanuveckue BOJHBI. [IponosibHbIE M TTONIEpEUYHbIE BOJHBI. [[IMHA BOJIHBI U

CKOPOCTH paCIIpoOCTpaHCHUA BOJIHEI:

L=v-T

1.28

3By1(. FpOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI>i BOJIHBI Ha I'paHUIC

nByx cpen. MH(dpa3Byk u yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, KO3((UIIMEHTAa TPEHUsI CKOJIbKEHUS; pabOThl CHIIBI TPEHUs, CHIIBI
VIIPYTOCTH; CPEIHEH CKOPOCTH JBHKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka Npu ABWKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuosa Koie0aHWKd MaTeMaTH4eCKOro MAasTHHKA, YacTOThl W IEpPHOAa
KoJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIEr0 Ha phlyar;
paboOThl CWJIBI YHOPYrOCTH NIpPU NOIBEME Ipy3a C IMOMOILIBIO HEMOJABHKHOTO
6110Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
O10Ka.

HccnenoBaHue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHON
YacTH TeJla ¥ OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCHUMOCTHU BBITAIKUBAIOIIEH CHJIBI
OT MAaCCBI TeNa; CUIbI TPEHUS CKOIbKEHUSA OT CHIIBI HOPMAJIbHOT'O AABJICHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HHMKAIOWIEH B NPYKUHE, OT CTEIECHH
negopMaluu MpyXUHBI, YCKOpPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBIISIOLICH;
nepuoja (4acToThl) KOoJieOAaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpHoja
KoJe0aHUH MPY)KMHHOTO MAasATHUKAa OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCIIEIOBaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUA pblvara

1.30

Dusuueckue s6aeHUS 8 npupode: OpUMEPEI  ABHMXXCHUA C Pa3IMIHBIMU
CKOpPOCTAMHU B J)KMBOH M HEKHUBOU npupone, JEeHCTBUE CHUJIBI TPCHUA B IPUPOAC U

TCEXHUKE, TMPUIMBBI W OTIWUBBI, JABWXCHHUC IIJIAHCT ConneuyHon CHUCTEMBI,




PEaKTUBHOE JIBI)KCHHE JKUBBIX OPraHU3MOB, PhIYarv B TEJE YEIOBEKA, BIUSHUE
aTMoc(epHOro AaBlIEHUs Ha KMBOW OpraHM3M, IUIaBaHUE pbIO, BOCIPHUITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYUKU IIOJOXKCHHUA, PACCTOAHUA U
YCKOPC€HHA, OUHAMOMETpP, IMIOAIIMIIHWKH, PAKEThI, pbIYyar, HO,HBH)KHBII;'I n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOIIAIOIIUECS] COCY/bI, YCTPOWCTBO BOJONPOBOJA, T'MAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU  CTPOEHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUJAKOTO U ra3000pa3HOT0 COCTOSHUMN BEIIECTRA.
Kpucrannuueckue u amopHble Tena

59 JIBrxenune yactuy BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHMS 4YacTHUI] C

' Temneparypoii. bBpoyHoBckoe nBuxenune, mudpdy3us

2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS

24 TenoBoe paciimpeHue u cxxarue

2.5 TemoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Teruonepenadya Kak CHOCOObI HM3MEHEHHS

' BHYTPEHHEHN HEPrUun

2.7 Buapl Terionepeaaun: TemIONPOBOIHOCTh, KOHBEKIIHS, H3TyUeHNE
HarpeBanue u oxnaxaeHue Ten. KoaumyecTBO  TEmIOTHL. Y AelbHast
TETIIOEMKOCTB:

2.8
O=cm(t,—1)
3aKOH COXpPaHEHHUsI PHEPruu B TEIUIOBBIX IpoIEeccax. YPaBHEHUE TEIIOBOIO
OanaHca:

2.9

O +0,+..=0
Ucnapenne u xonpaeHcauus. M3mMeHeHuWe BHYTpPEHHEH SHEPruM B Ipoliecce
510 WCcHapeHuss W KOHJAeHcauuu. KuneHue KUAKOCTH. YAenbHas TemioTa

napoobpazoBanus: L = Q/m




2.11

Bnaxnocts Bo3nyxa

2.12

[InaBnenue wu Kpucraiumsauus. I3MeHeHHMe BHYTPEHHEHW DJHEpPIUM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. yI[CJ'IBHafI TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHHSIS SHEpIHs CrOpaHus TOIUIMBA. Y Ie/ibHAs TEIUIOTa CrOpaHus TOILINBA:
q=0/m

2.14

[Tpununs! paboTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens

2.15

IIpaxmuueckue pabomul

N3mepenne ynenbHOW TEIIIOEMKOCTH METAJUIMYECKOI0 LUIMHIPA; KOJINYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UIUHAP; KOJIUYECTBA TEIUIOTHI,
OT/IaHHOT'O HAarpeThbiM LMIMHIAPOM, MOCIE ONYCKAaHHsI €ro B BOJY KOMHATHOMU
TeMIEpaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTU BO3AYyXa; YAEIbHOW TEIUIOTHI
IJ1aBjieHUus Jpja.  McecimenoBaHue M3MEHEHMsT TEMIIEpAaTypbl  BOJABL  IIPU
Pa3IMYHBIX YCIOBUSX; SIBJICHHUS TEIUIOOOMEHA NPH CMEIIMBAHUM XOJOJHOW H

ropﬂqeﬁ BOJIbI; IIpoLecCa UCIIapCHUA

2.16

Dusuueckue A61eHUSA 8 npupode.‘ MOBCPXHOCTHOC HATSKCHUC W KAIIHUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmporcmea: KalWUIAPbI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAJLIOB,
KUIKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOuHA, JBUTATEIb BHYTPEHHETO

CTOpaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

34

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB QJICKTPHUYCCKOT'0  IIOJIA. HpI/IHI_[I/IH

CYIIEPHO3UIINH IEKTPUYECKUX oJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn snektpudeckux 3apsgoB. JleiicTBHE SIEKTPUYECKOrO TMOJA Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




[TocTostHHBIN 31eKTpUYecKUid TOK. JelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/q
DNEKTPUUECKOE COIPOTUBIICHHE. Y IETIBHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
13 3akon OmMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHHE IPOBOAHUKOB:
I =I,.U=U+U,. R=R +R,
| | 1 2
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U:I=[+1; Rzi.
2 2 2
CwMmelnianHble COeTMHEHUS TIPOBOTHUKOB
3.10 PaboTa 1 MomHOCTh AnekTprdeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 0= I* Rt
310 OmeiT Opcrena. MarHuTHOe TOJIe MPSMOTO TPOBOJHUMKA C TOKOM. JIMHMM
MarHuTHON UHAYKIIMH
113 MaruuTHOE TMOJIE TMOCTOSHHOTO MarHuta. B3aumMoaencTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO IT0JIS HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM uHAYKIMU. [Ipasumno Jlenna
IIpakmuyeckue pabomul
HN3MepeHne  BIEKTPUYECKOrO0  CONPOTHBICHHS  PE3UCTOpA;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBHCUMOCTH  CHJIBI TOKA, BO3HHUKAIOIIETO B IIPOBOAHHKE
(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU

COIMPOTUBJICHHUA OT IJIMHBI IPOBOJHHWKA, IUIOMAANW €0 MOINCPEYHOro CCUCHUA U




YACIBbHOT'O COITPOTUBJICHHA.
HpOBepKa mpaBujia I 3JICKTPUYCCKOI'O HAIIPSXKCHUA IIPH IIOCICA0BATCIBHOM
COCAUHCHHWHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOrO0 TOKa IIpH

napajyuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3zuueckue a61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHHU3MOB, MATHUTHOE TOJIe 3eMJITH, JIpeii( MOIIOCOB,
POJIb MATHUTHOTO IOJISL 17151 )KM3HU Ha 3eMile, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  HSHEPruH,  3JICKTPOOCBETUTEIbHBbIE  MPHUOOPHI,
3.18 HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MPEAOXPAHUTENH, BJIEKTPOMArHUT, 3JEKTPOJABUIATENb IOCTOSIHHOILO TOKa,
TreHEPaTOp MOCTOSTHHOTO TOKA
3.19 OnekTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBast mogens cBeta. lIpsimonnHeliHOe pacpocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xon mydeit B nun3ze. POKyCHOE paccTosHHe JUH3bI. OnThueckas cuiia
' mun3bl: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
IIpaxmuueckue pabomul
###Par#i#lI3mepeHre ONTHYECKON CHIIBI coOuparomeld JTUH3bI; (OKYCHOTO
paccTostHUsI COOMPArOIIeH JIMH3BI (M0 CBOWCTBY PaBEHCTBA pa3MEpPOB IpeaAMeETa
U U300paxkeHusi, KorJa MpeAMeT pacrlojoXkeH B JBOMHOM (hoKyce), ToKa3zaTes
3.26 MIPEIOMJIEHHUS CTEKJIA.
###Par###lccnenoBanne CBOMCTBA HM300pak€HUS, MOJYYEHHOTO C IMOMOILBIO
coOuparomel JHMH3bI, U3MEHEHUs: (OKYCHOTO PACCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH yIJja MPEeJIOMJICHUsS CBETOBOTO Jy4ya OT yria MaJeHus Ha
IpaHUIE «BO3JIyX — CTEKIIO»
397 Qu3zuueckue seneHuss 6 npupode: 3atmeHuss ConHrna u JIyHbI, 1BeTa Tel,
' ONTHYECKHUE ABJICHUS B aTMOocdepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texnuueckue ycmpoiicmea: OYKH, TIEPUCKOI, (OTOoAMmapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHU A




PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznydenus. Peaknum anbda-u Oera-

4.1
pacrnaja

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vactuil. [InanerapHas Moaens aroma

4.3 CocraB aromHoro sjpa. M3oromst

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MacCOBOTO YUCET
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM PaaUOaKTUBHBIA (oH,

4.6 KOCMHMYECKHE Jy4Yd, PAJAMOAKTUBHOE U3JIyYEHHE NPHUPOJAHBIX MHUHEPAJIOB,
JEHCTBHAE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M 4Y€eJI0BEKa

47 Texnuuecxkue ycmpoticmea: CIEKTPOCKOI, MHAUBUAYAIbHBIN JO3UMETp, KaMepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka: 8- kacc: 6a30BbIN YPOBEHB: YUEOHUK; 3-€ U3JJaHuE,
nepepaboranHoe [lepoimkun .M., IBanoB A.M. AkiinoHepHoe o0I11ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 9-i1 knacc: 0a30BbIM YPOBEHb: YUeOHHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppikun .M., I'ythuk E.M., BanoB A.U. u ap.

AxnmonepHoe o61miectBo «M3narenscTBo «IIpocBerieHne

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

[leppikun .M., UBanoB A.W. ®u3nka. 8 kjacc: METOAMYECKOE ocodue. —
M.: dIpoda / [Ipocselienue.

COopnuk 3ana4 no gusuke 115 7-9 kinaccos. / Jlykamuk B.W., IBanosa E.B.

— M.: IIpocsemenue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru/
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