PABOYASA ITPOI'PAMMA 110 PU3BUKE

IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo ¢usuke Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMsI COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, npexacraBieHHbx B DPI'OC 00O, a Ttakke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npeamera «dPusukay» ¢ yuerom @OOIT

Conepxanue mporpaMMbl 1o (U3MKE HampaBieHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-
HAyYHOUW T'PaMOTHOCTH OOYYAIOIIMXCS U OPraHMU3alMI0 U3y4YeHHs] (PU3UKHU Ha JIEATEIbHOCTHON
ocHoBe. B mporpamme mno ¢u3HMKe YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO IpenMeTra B
peamu3anuu TpeboBannii PI'OC OOO K MmIaHUPYEeMBbIM JUYHOCTHBIM M METalpeIMETHBIM
pesyibTataM OOydYeHHUs, a TaKKe MEXIPEJAMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[IporpamMa 1o (M3KMKE yCcTaHABJIMBAET paclpeseieHne y4eOHOro MaTepualia 1o TojaaM
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO [OCIEeNOBATEIbHOCTh H3YyYEHUS TeM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUSA MPEIMETHOTO COAEpX)aHUs M Y4€Te BO3PACTHBIX
0COOCHHOCTEHN 00yYaroMINXCS.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON MTOMOIIU YUUTEIIO
B CO31aHUU paboyel MporpaMMBl 10 y4eOHOMY MTPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMIMM ISl €CTECTBEHHOHAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJNIbKY (pU3MYeCcKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBICHHI, M3yuyaeMbIX XHUMUEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MPeIOCTaBiIseT HaumOojee siCHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOMYyYeHHS JOCTOBEPHBIX 3HAHUH O MHUpE.

Opna W3 rMaBHBIX 3a/1a4 (pU3Mveckoro oOpa3oBaHHs B CTPYKType oOIIero o0pa3oBaHUS
COCTOUT B (OPMHUPOBAHMHM ECTECTBEHHOHAYYHONW T'PAMOTHOCTH M HWHTEpeca K Hayke Yy
oOy4aronuxcs.

W3yuenne ¢usukn Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJaJCHHE CIEAYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

Hay4YHO OOBSCHSTH SIBJICHUS;
OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HAayYHOT'O UCCIEeI0OBAHMUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA JJIs TIOJyYEHUS BBIBOJIOB.

[lenu wm3yueHust (U3MKKM HAa YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHHs ONpEAETICHbI B
Konuenmnuu npenonasanus yueOHoro npenmMera «®Pusnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeIbHbIE MPOTrPAMMBI,
yTBepkA€HHON pemeHneM Koimermn MunucteperBa npocsenieHuss Poccuiickonn @enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun usyvyenus ¢puznku:
npuoOpeTeHne MHTepeca M CTPEeMJIEHUs OOy4aroIlMXcs K HayyHOMY M3YYEHUIO HPUPOJIH,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEACTABICHUN O HAYyYHOM METOJIe MMO3HaHHUs U (pOpMUpPOBAHHUE HCCIIEI0BATEIBCKOIO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHs] OCHOB CTPOEHHS MaTepuu
U GyHIaMEHTAbHBIX 3aKOHOB (DU3HKH;

(dbopmMHpoBaHUE TMpeICTaBICHUH O posu (PU3MKHU I pa3BUTHUS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJOTH;

pa3BUTHE NPEJICTaBICHUI O BO3MOXHBIX cepax Oyaymied nmpopeccuoHaIbHOU NesITeTbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JlajbHEMIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.



JIoCToKEHHE STUX Leled mporpaMMbl 1O (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00eCIIeUnBaCTCS PEIICHUEM CIICAYIOINX 3a1aY.
npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHWYECKHMX, TEIUIOBBIX,
AJIEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSX;
npuoOpEeTeHNUEe yMEHHUH OMHCHIBATD M OOBSICHATH (U3UYCCKHUE SIBJICHUS C KCIOJIb30BAaHHEM
MIOJTYYCHHBIX 3HAHHIA;
OCBOCHHE METOJIOB PEIICHHS MPOCTEUITNX PAcCUETHBIX 3a7a4 C UCIOJIb30BaHUEM (U3HUECKUX
MoOJIeNIeH, TBOPYECKHUX M MTPAKTUKOOPUCHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUN HAOJIOJaTh MPUPOIHBIC SIBICHHS M BBIOJHITH OIBITHI, JIAOOPATOPHBIC
paboThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHHMS C MCIIOJIb30BAHUEM N3MEPUTEIIBHBIX IIPUOOPOB;
OCBOEHHUE TPUEMOB PaboThI ¢ nH(MOpManen GU3NIEeCKOro coaepKaHus, BKIIOYast HHPOpMAIIHIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTUIECKOE OIICHUBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHANBHON eATEIbHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PU3UUICCKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHUS
orBojuTcs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 vaca B
HEJICIIO), B 9 KJiacce — 102 Jaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMme mo ¢pu3uke nepedeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
peKOMEHIAaTENbHBI XapaKTep, YUWUTENb JIElaeT BbIOOp IMpOBEJEHUs J1a0OpaTOPHBIX paboT U
OTIBITOB C YUETOM UHIUBUYaTbHBIX 0COOCHHOCTEN 00yJarOIIUXCsl, CIIUCKA HKCIIEPUMEHTAIbHBIX
3aJlaHMi, TIpeIaraeMbIX B paMKax OCHOBHOTO IrOCYIapCTBEHHOTO dK3aMeHa o (hH3HKe.

COJAEP/KAHUE OBYYEHUA
8 KUIACC

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHbIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTpOEHMs BelecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyld. ONbITbl, TNOATBEPKAAIOIMINE OCHOBHBIE TOJOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucrammmueckue u
amopdusble Tena. OObsICHEHNE CBOMCTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0XKEHUH
MOJIEKYJISIpHO-KUHETHUECKOl Teopuu. CMaunBaHMEe U KalWUIIpHBIE SIBICHUA. TerioBoe
pacIIMpEeHHe U CKaTHE.

Temnepatypa. CBsi3b TeMIepaTypbl €O CKOpPOCTbIO TEIUIOBOTO JBW)KEHHS YacTHIL.
Buytpennsis aHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEW OJHEpPruu: TeIuionepeaadya M
coBepluieHure padboThl. Buapl Teruonepenaun: TeMmIONPOBOAHOCT, KOHBEKIUS, U3ITyYECHHUE.

KonnyecTtBo TemnoThl. YenbHas TEIUIOEMKOCTh BellecTBAa. TeIIoOOMEH U TEeIUIOBOe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. [lnaBneHne M OTBepAeBaHME KPHUCTAIMYECKUX
BEIIECTB. YenbHas TeruoTa muaBieHus. IlapooOpazoBanue u koHaeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHHUs. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMoc(hepHOTo JaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHAs TEIJI0Ta CTOPAHMUSL.

[Tpunuuner paGotsl TerioBbix napurateneit KIIJ[ TtemmoBoro nBurarens. TeruioBble
JIBUTATEIH U 3aLIUTa OKPY>KarOUIeH Cpeibl.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.
1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHHUSI.



Habmonenue nudpdysumn.
Habmroienue siBieHnii cMauuBaHUs U KaWUISIPHBIX SIBJICHUI.
HaburoieHne TemioBoro pacivpeHus Ted.
V3MeHeHue AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HArpeBaHUK UITU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TEMIIEpPaTyphI.
Buns! Teruionepenayn.
OxJaxJieHue Ipu COBEPLICHUN PAOOTHI.
HarpeBanue npu coBepiieHr# padoThl BHEUTHUMH CHUJIaAMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOironeHue KUIeHusl.
12. HalOumroieHre OCTOSTHCTBA TEMITEPATypPhl IIPU IIJIaBJIECHUU.
13. Mozenu TeIUIOBEIX ABUTATEIICH.
Jlabopamopuwie pabomul u onvimol.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSIKEHUSI.
OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHON COJIM MIIM caxapa.
OnbIThHI 1O HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Ornipezenienne 1aBjieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBIEHUS BO3AyXa OT ero oOnéma
HarpeBaHus WINA OXJIaKICHUSI.
6. IlpoBepka THMNOTE3bl JUHEHHOW 3aBUCUMOCTHU JJIMHBI CTOJOMKA IKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.
7. HaOnromenue m3MeHeHUsT BHYTPEHHEHW HHEPrUM Tela B pe3yibTaTe TEIUIONEpenadyd u
paboThl BHEIIHUX CHII.
8. HccnenoBaHue sSIBIEHUS TEINIOOOMEHA MIPH CMELIUBAHUU XOJIOAHON U rOpsiYeil BOJIBI.
9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOAOH MPH TEMIOOOMEHE C HArpeThIM
METAJUIMYECKUM LUIUHAPOM.
10. OmpeneneHue yAeabHOM TEMI0EMKOCTH BEILIECTBA.
11. MccnenoBanue npoiecca UCapeHusl.
12. OmnpeneneHre OTHOCUTENbHON BIaKHOCTH BO3IyXa.
13. OnpeneneHue yeabHON TEIUIOThI IaBJICHUS JIbJA.

Pa3nen 7. DaekTpudeckue U MArHUTHBIE SIBJICHHS.

Onektpuzanusi Ten. JIBa poja 3JeKTpUUECKUX 3apsAoB. B3ammoneicTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIWYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onekrpuueckoe nozie. Hanpspk€HHOCTH anekTpuyeckoro nosid. IIpuHnun cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3ieKTpuueckuil 3apsg. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEeKTPUYECKU TOK. YCIIOBUS CYILECTBOBAHUS AJIEKTPUYECKOro TOKa. McTouHukH
MOCTOSIHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. OleKTpuueckoe HampsbkeHue. ComnpoTUBIEHUE
IPOBOJAHMKA. YJIEIIbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma uisi ydacTka LeMu.
[TocnenoBarenbHOE U MapalIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta 1 MOIIHOCTH A7eKTpUyeckoro Toka. 3akoH Jxoyns—JleHua. DnekTpudyeckue LHenu
U TIOTPEOUTENH IEKTPUIECKOM dHEpruu B ObITY. KOpoTKOe 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3auMoJelCTBHME MOCTOSHHBIX MarHMTOB. MAarHutHoe mMoJie.
MarunuTtHoe noJie 3eMJIM U €ro 3HaueHHe s *KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHUKE. JeicTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. Vcnonb3oBanue
AIIEKTPOJIBUraTesIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPAHCIOPTE.
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Oneiter  @apanes. SBiaeHue  anekTpomMarHuTHOW  uHAyKuuu. IlpaBuno  Jlenna.

Onektporedeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW DSHEPruu. ODJIEKTPOCTAHIIMU Ha
BOSOGHOBHHGMBIX HUCTOYHHKAX SHCPIrUH.

Hemoncmpayuu.

1. DnekTpuzanus Tell.

2. JIBa pona sieKTpUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.

3. YCTpOWCTBO M JEHCTBHE IEKTPOCKOIIA.

4. DnexTpocTaTHYecKas WHIYKIIMS.

5. 3aKoH COXpaHEHUs IEKTPUUECKUX 3apsiI0B.

6. IIpoBOIHUKU U AMDIEKTPUKH.

7. MoaenupoBaHHE CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.

8. VcTOYHMKHU MOCTOSIHHOTO TOKA.

9. /JlelcTBUA 3JIEKTPUUYECKOrO TOKA.

10. DJIEKTPUYECKUI TOK B KUIKOCTH.

11. T"a30BbIl pa3psia.

12. 3mepeHue CUilbl TOKa aMIEPMETPOM.

13. M3aMepenune aIeKTPUIeCKOro HanpsHKeHHsT BOJIBTMETPOM.

14. PeocTar 1 Mara3uH CONpOTHBICHUN.

15. B3aumo1eiCTBHE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHuEe HEBO3MOXKHOCTHU Pa3eNiCHUs MOJIIOCOB MarHUTA.

17. MoaenupoBaHre MArHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OmnbIT DpcTena.

19. MarautHoe 1oJie TOKa. DJIEeKTPOMarHurT.

20. [lelficTBME MarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

21. DREKTpOABUTATEIb MOCTOSIHHOTO TOKA.

22. UccnenoBanue SIBJICHUS SJICKTPOMArHUTHON UHIYKIIUH.

23. OnbiTel Dapajnes.

24. 3aBUCUMOCTb HaIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHHSI.

25. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

1. OnbITHI IO HAOJIOICHUIO YTIEKTPU3AINH TEJl MHIYKIIMENH U TIPU COMTPUKOCHOBEHUH.

2. HccnenoBaHue NEUCTBUS 3JIEKTPUUECKOTO MOJIS HA IPOBOJHUKH U TUAIEKTPUKH.

3. CoOopka u mpoBepka padOThI IMEKTPUIECKOH IEMH MOCTOSHHOTO TOKA.

4. U3mepeHue U peryJnpoBaHUE CUIIbI TOKA.

5. HW3mepenue u peryaupoBaHue HAPSHKCHHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKa, UAYLIETO YEpEe3 PE3UCTOP, OT COMPOTHUBICHUS
pe3ucTopa u HanpsHKEHHs Ha pe3UCTope.

7. OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPHUUECKOTO COMPOTUBIIECHUS MPOBOJIHHUKA
OT €r0 JJIMHBI, IUIOIIA/IA TTOTIEPEUHOT0 CEYSHUS U MaTepHala.

8. IlpoBepka mpaBuiia CIOKEHUS HANPSHKEHUM MPH MOCIIEI0BATEIbHOM COEUHEHUHU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia ISl CUIIbI TOKA MPU NapAJIIEIIBHOM COEMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHue MOIIHOCTHU AJIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.

12. VccrnemoBanne 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3 JaMIIOUKy, OT HANpPsDKCHHS Ha
HEW.

13. Onpenenenue KIIJ[ HarpeBaTens.

14. VccnenoBaHre MarHuTHOTO B3aUMO/IEUCTBUSI TOCTOSIHHBIX MAarHUTOB.

15. I3ydeHre MarHUTHOTO TIOJIs TIOCTOSIHHBIX MArHUTOB TMPU WX OOBEIWHEHWU U

pa3leleHHH.



16. MccrnenoBanue neiCTBUS SJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HaNpPaBJICHUS TOKA B KaTYIIIKE.

18. N3yyeHue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3y4eHue padOThI AIEKTPOABUTATEIS.

20. Usmepenune KIIJ[ anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBl MO HCCJECAOBAHUIO SIBICHHUS AJIEKTPOMArHUTHOM WHIYKIUU: HCCIEAOBaHUE
M3MEHEHUH 3HAaYeHUsI U HAIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexanunueckue siBJIeHHUSA.

Mexanunueckoe nBrmxkeHue. Martepuanbhas Ttouka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBHWKEHHUs. PaBHOMEpHOe mnpsMoiuHElHHoe aBuxkeHue. HepaBHomepHOe
npsiMoJIMHetHoe JBrkeHue. CpelHsisi U MrHOBEHHAss CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JBUKEHUH.

Yckopernne. PaBHOyCKOpeHHOE MpsiMosinHeliHOe aBrkeHne. CBoOoaHOe mageHue. OnbIThl
lanunes.

PaBnomepHoe nBmkeHue mo okpyxHoctH. Ilepuon u yacrora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprorona. Bropoii 3akoH Herotona. Tperuit 3akon Herotona. IIpuHnmmn
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUsS CKOJIBKCHHS, CUJa TPEHUs
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTCHHS. YCKOPEHHE CBOOOJHOTO ITaeHHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOIOTHO TBEPI0E Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3mMeHenune mmmynbca. VMiynbc cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MOMIHOCTh. PaboTa cum TshkecTH, ynpyroctu, TpeHus. CBs3b
sHeprun U padothl. [loTeHnManpHas 3HEPrus Tena, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxxunbl. Kunernueckas sneprusi. Teopema 0 KHHETUYECKON
SHEPTruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.
1. HaOnroneHue MEXaHMYECKOIo IBUKEHMS Tella OTHOCUTEIBHO PAa3HbIX TeNl OTCUETA.
CpaBHeHue myTell M TPAaeKTOpUN ABUKEHHUS OJHOTO U TOrO € Tejla OTHOCUTEIHHO
pa3HBIX TEJl OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHUs MPSMOJIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO IBUKECHHUS.
Habumroenne ABM>XeHUs Tesla o0 OKPYKHOCTH.
Habmionenne MexaHW4YecKHX SBICHHH, MPOUCXOASIIINX B cucteMe oTcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.
7. 3aBHUCUMOCTb YCKOPEHUS TeJla OT MAcChl TEJIA U AEUCTBYIOLIEN Ha HETO CHUJIBI.
8. HaOmronenue paBeHCTBa CHJI IPU B3aUMOJICHCTBUH TEJI.
9. M3meHeHue Beca Tenna IpU YCKOPEHHOM JIBUKCHUH.
10. Ilepenaua ummnyibca py B3aUMOJACHCTBUU TE.
11. IIpeoOpa3oBaHUs SHEPTUH ITPU B3aUMOICHCTBUHU Tell.
12. CoxpaHeHue UMIyJbca IPU HEYIPYrOM B3aUMOJAECHCTBHUH.
13. CoxpaHeHHue UMITYJIbCa IPU aOCOJIFOTHO YIIPYIOM B3aUMOJCHCTBHH.

n

© g s w



14. HaOmronenue PCaKTUBHOI'O ABMIKCHUS.

15. CoxpaHeHHE MEXaHUYECKON YHEPTUHU TTPH CBOOOHOM I1aJICHUH.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU MPU JABM)KEHUU TeJla MO0 IeHCTBUEM IIPYKUHBI.

Jlabopamopuwvie pabomot u onvimeol.

1. KoHcTpyumpoBaHue Tpakra sl pa3roHa W JAIbHEWIIET0 PaBHOMEPHOIO JIBUIKEHUS
HIapUKa WIH TEJIEKKH.

2. OmnpeneneHue CpenHEH CKOPOCTH CKOJBKEHUS OpycKka WM [BWKCHHS LIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue ycKOpeHHUsi Tela IPU PABHOYCKOPEHHOM JBUKEHMM [0 HAaKJIOHHOMN
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IIpoBepka rumoTe3bl: €Cl MpU PAaBHOYCKOPEHHOM JIBHKEHHU 0€3 Ha4aJbHON CKOPOCTH
IIyTH OTHOCSITCS KaK Psii HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIbl HOPMAaJIbHOI'O
JTaBJICHMUSL.

7. Omnpenenenue K03 PUIIHEHTA TPEHUS CKOIBXKECHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHJIBI TPEHUS NPU PABHOMEPHOM JBWKEHUHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenre pabOTHl CUJIBI YIOPYTOCTH MpH MOABEME Tpy3a C HUCHOJIb30BAHUEM
HEIOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3ydeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe aBmxkenue. OCHOBHBIE XapaKTEPUCTHKU KoyieOaHWil: MEepuoj, 4acToTa,
amIMTyna. MaremarudecKuid W NPY)KMHHBIA MasTHUKW. [IpeBpamieHue 5sHeprum Ipu
K0J1e0aTEIbHOM JIBH)KEHUU.

3aryxaromue kojebanus. BeiHy)kneHHbie konebanus. Pesonanc. MexaHudyeckue BOJIHBI.
CaoiicTBa MexaHn4ecKkux BOJH. [IpononbHbie U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TEJI€, CEICMUYECKUE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

®

Hemoncmpayuu.
HaGnronenue koneGaHuii Tes1 MO/ IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOnroneHnue BBIHYX/IEHHBIX KOJeOaHUI 1 pe3oHaHca.
Pacnipoctpanenue npoJoabHBIX U MONIEPEYHBIX BOJTH (Ha MOJIEIHN).
HaOGnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopuwvie pabomul u onvimot.
1. OmnpeneneHne 9acTOTHI U MIEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHHKA.
OnpezeneHye 4acTOThl U MepHoa KoleOaHUH NPy>KUHHOTO MasTHUKA.
3. MHccrnenoBanme 3aBHCHMOCTH TE€pHOJAa KOJEOAHWI MOJBENIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.
4. WccnemoBaHue 3aBUCHUMOCTH TIEPHOAA KOJEOAHHWW TMPYKWHHOTO MAasiTHHKA OT MAacChl

rpysa.
5. TlpoBepka HE3aBUCHMOCTH MepHoaa KojeOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl

rpysa.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHoa KoJieOaHUHM MPYKWHHOTO MasTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
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7. H3mepeHue ycKOpeHHUs: CBOOOIHOTO MaICHUSI.
Paszgea 10. DjekTpoMarHuTHoOE MoJi€e M 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJie. DJIEKTPOMArHUTHBIC BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpOMarHuTHbIX BOJH. Mcronb30BaHuEe 3J€KTPOMArHUTHBIX BOJH JAJIsSi COTOBOI
CBSI3U.
DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHoBbIe cBOCTBA CBETA.

Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. M3yueHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIILHOTO TenedoHa.
Pa3zgen 11. CBeToBLI€e SIBJIEHHS.
JlyueBasg mopenb cBera. Mcrounuwku csera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETa.
3atmenus Conuia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUsI CBETA.
[Tpenomiienue cBeta. 3aKoH npesnomieHus cBera. [loaHOe BHyTpEeHHEe OTpakeHUE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xopx mydeir B smH3e. Onrtmyeckas cucrema (oToanmapara, MHKPOCKONA H
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1aIbHO30PKOCTbD.
Paznoxenue G6enoro ceera B cuekTp. OnbiTel HptoToHa. Cll0KeHHE CIIEKTPaJIbHBIX 1IBETOB.
Hucnepcus certa.

Hemoncmpayuu.
[IpsiMonuHetHOE pacpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300paxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OnTuyeckuii CBETOBOI.
Xon yuelt B coOuparomiei Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yenne n3o00paxeHnit ¢ MOMOIIBIO JMH3.
. Ilpunnun nefictBus ¢poroannapara, MUKpOCKONA U TEIECKOIIA.
10. Moaens riasza.
11. PaznokeHue 0emoro cBeTa B CIEKT.
12. TlonyueHue 6enoro cBeTa MpH CIOKEHUHU CBETAa Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPAKEHUS CBETOBOTO Jiyda OT yIJia MaJcHUs.
2. U3yueHue xapakTepUCTUK N300paKE€HUs MPEAMETA B IIIOCKOM 3epKaJe.
HccnenoBanue 3aBUCUMOCTH yria IPEIOMIIEHUs CBETOBOIO Jiydya OT yIJia MAaJEHUs Ha
TPAHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne GOKyCHOIO PacCCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOIEH JINH3HI.
OnbITHI IO PA3TI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITEI MO BOCHPUSITHIO IIBETA MPEAMETOB NPH WX HAOIIOACHUHM dYepe3 IIBETOBHIE
(GUIBTPBI.
Pazgen 12. KBanToBbIe siBJIeHMSI.
OmneiThl Pe3epdopaa u mmanerapuas Mmoaens atoma. Mogens atoma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIIEKTPHI.
PagnoaktuBHOCTE. Anbda, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnas Mopzens aromHoro sapa. M3zoromel. PanuoaktuBHBIE mnpeBpamieHusd. l[lepuon
nojypacrnajaa aTOMHBIX SIAED.
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SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOTO YUCEN. DHEPTuUsl CBSI3U
aTOMHBIX simep. CBs3b Macchl M SHeEpruu. Peakumum cuHTe3a M JeneHus saep. VIcTouHWKH
sHepruun CosHIA U 3BE3N.

SnepHast sHEpreTUKa. JIefcTBUS paJoaKTUBHBIX U3TYUYCHUH HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.
CreKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrieKTpbl pa3aMyHbIX I'a30B.
CrnexTp Bojopoa.
Habumonenune tpeko B kamepe BuibcoHa.
Pabora cuéruyrka MOHU3UPYIOMINUX U3TYUCHHI.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJLYKTOB.
Jlabopamopnwvie pabomot u onvimul.
1. HalumroneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U31yUEHHUSL.
2. HccnenmoBanue TpeKOB: H3MEPEHUE HHEPrHMM YACTUIBI 1O TOPMO3HOMY IyTH (I10
¢dororpadusim).
3. H3mepeHue painoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBHO-0000IIAIOMINK  MOIYIb  NpeJHA3HAYeH [UIsl  CHUCTEMaTH3aluu |
00001IeHNsT IPEAMETHOTO COJIEPKAHUSI M OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MTPH U3YYCHUT
BCEro Kypca (pU3MKHU, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢uzuke JU1s1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMET.

[Ipy w3ydyeHHWHM [aHHOTO MOAYJS pEATU3YIOTCS M CHUCTEMATHU3HPYIOTCS  BHUJBI
JESATEIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeunMBaeTcsi JOCTH)KEHHME IPEIMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yabTaToOB oOydeHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHME HAaY4YHBIX METOJOB HCCIIEOBaHUS SBJICHUI
OPUPOAbI U TEXHHWKHU, OBIAJCHHE YMEHUSMU OOBSICHATh (DU3MUECKHUE SIBICHUS, MPUMEHSS
[I0JIy4YEHHBIE 3HAHUS, PELaTh 337a4, B TOM YHUCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO ACSITETLHOCTHBIM XapaKkTep JaHHOTO pasjielia pean3yercs 3a CYéT TOro,
4yTO 00yUarolnecs BBIMOIHSIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE MOJYYE€HHBIX 3HAaHHH pacro3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE SBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4YHbIE METObl UCCIIEAOBAHUS (DU3MUYECKUX SIBICHHM, B TOM YHCIE IS
MIPOBEPKHU TMIIOTE3 U MOTYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HanOojee Ba)KHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, MPaKTUUYECKOrO MCIOIb30BaHUS Pa3IMUHbIX UCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB YHEPTUU.

ook whE

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

W3ydyeHne ¢u3MKM Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHHs HaNpaBiIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00Pa30BaTEeNbHBIX PE3yIbTATOB.

B pesynpraTte wu3ydeHuss (U3MKM HAa YPOBHE OCHOBHOTO 0O0miero oOpa3oBaHHs Yy
oOyuarorierocst OynyT c()opMHUpPOBaHbI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

—pOsIBIIGHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOW (huznueckon
HayKH;

— IEHHOCTHOE OTHOIIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;



2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKJIEHHH OOILIECTBEHHO 3HAUYMMBIX U 3THYECKHX
po0JieM, CBSI3aHHBIX C IPAKTHYECKUM MIPUMEHEHUEM JTOCTHKCHHUN (DU3HKY;

— 0CO3HaHUE BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIbHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMSI:

—BOCTIPUATHE OSCTETHYECKUX KAdeCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO TIOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 MO3HAHUSA:

— OCO3HaHHE EHHOCTU (PU3NYECKOI HAYKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIIBHOCTH, HUHTEPECA K UCCIICIOBATEILCKOM ICITeTbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAIBLHOI0 0J1ATONOJYy U

—OCO3HaHHE IIEHHOCTU 0e30rMmacHoro odpasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
B2XHOCTH TIPaBHJI OE30MACHOTO MOBEJCHUS HA TPAHCIIOPTE, Ha JIOPOTAX, C AJICKTPUUCCKUM H
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSAX;

— c(OpPMUPOBAHHOCTh HaBbIKa pe()ICKCUU, MPU3HAHUE CBOETO MpaBa HA OMIMOKY U TaKOTO Ke
1paBa y JIpyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTUBHOE y4yacTHE B PEIICHUWU MPaKTUYECKHX 3a/Jad (B paMKax CeMbH, 00pa3oBaTelbHOMN
OpraHu3aIy, ropoJia, Kpas) TEXHOJIOTMYECKON U COLMaTbHONW HANpPaBIEHHOCTH, TPEOYIOIUX B
TOM YHUCJIC U QPU3HUYSCKUX 3HAHHIA,

— MHTEpeC K MPAKTUUYECKOMY U3YYeHHIO MPodeccHii, CBI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

—OpHUEeHTallMsl Ha TMpUMEHEeHHe (U3MUECKUX 3HAHUM I pelieHus 3aaad B o0sactu
OKpY’Karolllel cpefbl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKM UX BO3MOXHBIX IOCJIEACTBUHI IS
OKpYKaroIlEeH Cpeibl;

— OCO3HaHUE T1100aTBHOrO XapaKkTepa KOJOTHYECKUX MPOOJIeM U MyTei X pelIeHus;

8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBUSAM CONUAILHON U MPUPOIHOM Cpebl:
—HOTPEOHOCTh BO B3aUMOJICHCTBUU NMPH BBIMOJIHEHUH UCCIEIOBAHUN U MPOEKTOB (hU3MYECKOU
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTHUYECKYIO eI TEIHHOCTD;
—TOTPeOHOCTH B (DOPMHUPOBAHUH HOBBIX 3HAHMI, B TOM yucie GOpMyIupoOBaTh UAEH, TIOHATHS,
TUIOTE3bI 0 (PU3MUECKUX 0OBEKTAX U SBICHUSIX;

—0co3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHI B MPUOOPETEHUN HOBBIX (PH3UYECKUX 3HAHUH;

— CTpeMJICHHE aHAIIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;

— OIICHKA CBOUX JICUCTBUH C YUETOM BIHMSHUS Ha OKPYKAIOLIYIO CPEAy, BO3MOKHBIX INI00ATBHBIX
MOCJIECTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHUss mporpammbl Mo (U3MKe HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi y oOydvaromerocs OyayT chOpMHUPOBAHBI MeTANpPeAMeTHbIE Pe3yabTaThl,
BKIIIOUAIOINIME TIO3HABATENbHBIE YHHBEpCaJbHbIC Y4eOHBIC JEHCTBHS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHble yueOHbIE IeUCTBUS, PETYISTUBHBIE YHUBEPCATIbHbIEC yUeOHbIE 1EHCTBUS.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE HeHCTBHS



ba3oBble Jloruyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

YCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000UIeHHS U
CpPaBHEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTUBOPEYUST B paccMaTpuBaeMbiX (akTax, MAaHHBIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITH TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU M3yYCHUH (DM3MUECKUX SBICHUN U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3AK/IIOUEHUH, BbIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;

CaMOCTOSITEJIbHO BBIOMPATh CIOCO0 pemeHus y4deOHou Qu3nueckord 3amaun  (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHUs, BHIOOp Haubolee MOIXOISAIIEIO ¢ y4ETOM CaMOCTOSTEIbHO
BBI/ICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue eiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEeI0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

IOPOBOJIUTH IO CAMOCTOSITEIIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3NIECKUi
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

OLICHMBATh HA TPUMEHHMOCTh U JIOCTOBEPHOCTh HH(OpMAIMIO, TOJYyYCHHYI0 B XOJE
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBaTh OOOOIIEHMST W BBHIBOABI IO pE3yabTaTaM IPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3NYECKAX IMPOIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3jMuHbIe METOJIbl, HHCTPYMEHTHI U 3aMPOCHI MIPH MOUCKE U 0TOOpEe MH(POpMAIIH
WM JaHHBIX ¢ yYETOM MPEIIOKESHHON yueOHOH Ppu3mueckoii 3a1auu;

aAHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUIOB H
dbop™m mpeacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYHO (opMy TpeacTaBieHus uHGOpMaLUU U
WITIOCTPUPOBATH pellacMble 33a49i HECTIOKHBIMU CXeMaMH, TUarpaMMaMu, WHOW TpaduKoil 1
UX KOMOWHAIUSMU.

KoMMyHUKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE TeHCTBHUS:

B Xo0Jle¢ 00CyXIeHHusi ydeOHOro Mmarepuana, pe3ylbTaToB JIA0OpAaTOPHBIX pabOT M MPOEKTOB
3aaBaTh BONPOCHI 10 CYIIECTBY OOCYKIA€MOW TeMbl M BBICKA3bIBaTh WICH, HAIlCJICHHBIE Ha
peleHne 3a7a4u U NoAepKaHue OIarokenareIbHOCTH OOIIEHHS;

COTIOCTABJISITh CBOM CYXJIEHHUS C CYXKICHHSIMH IPYrUX yYacTHUKOB [HAIIOTa, OOHAPYKHBAThH
pa3inure U CXOJICTBO MO3UIINN;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOIMYHO TPEJCTABISATh PE3YyNbTAaThl BBIMOTHEHHOTO (DU3UYECKOrO OmbiTa (IKCHEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAUBUAYaIbHOW pPalbOTHI MpHU
pelIeHNH KOHKPETHON (pru3HUecKoil mpoOIemsl;

MPUHUMATH IIeId COBMECTHOM JesTeNbHOCTH, OPTaHW30BLIBATH JIEHCTBUS MO €€ JOCTUKEHUIO:
pacmpenensaTb poiid, OOCYKJaTh MPOIECChl M PE3yJbTaThl COBMECTHOW paboThI, 0000maTh
MHEHUS HECKOJIbKHX JIFIOJICH;

BBITTOJTHATH CBOIO YacTh pabOoThI, TOCTUTAsE KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY HaIlpaBJICHUIO
Y KOOPAMHUPYS CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMAaH/IbI,

OIICHMWBATh KA4YeCTBO CBOETO BKJaJa B OO TPOMYKT TO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS



Camoopranusanus:

BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TPeOYIOUIMX MJs pelIeHUs
bu3nUecKux 3HAHUMH;

OPUEHTHPOBATHCSI B PA3JIMYHBIX MOAXOJAX IMPHUHATUS PELICHUH (MHAMBUAYaJIbHOE, NPUHATHE
pelleHus B IpyMIie, IPUHITHE PELLICHUI TPYIIOi);

CaMOCTOSITENILHO COCTABIIATh AJITOPUTM pellIeHUs (PU3MUECKON 3a/1auy WM IJIaHa UCCIIEOBAaHUS
C y4éTOM WMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IpeJiaraéMble BapMaHThl PELICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeyiaraTh IJ1aH €€ N3MEHEHHUS,

OOBSICHATH NPUYUHBI TOCTUKEHUS (HEAOCTHKEHHSA) PE3yIbTATOB JESATEIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS (PU3HUECKOTO
UCCIICIOBAaHHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIMXCS CHTYallWH,
YCTAQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTaTa LEIU U YCIOBUIM;

CTaBUTh ce0si Ha MECTO JPYroro 4ejoBeKa B XOJE CHOpa WIM JUCKYCCHU HAa HAy4YHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MPABO Ha OLIMOKY MpH pelIeHUH (U3UYECKUX 3ajjad UM B YTBEPKACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO JIPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIy o0y4ueHus B 8 Kj1acce mpeMeTHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

UCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAUIMYECKME M aMOp(HbIe Tena, HACHIIIEHHBIH WU
HEHACHIIIICHHBI Tap, BIAXKHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHSISI DHEPTHUs, TEIUIOBOM
JIBUTATENlb, 3JEMEHTApHBIA DSIEKTPUUYECKUH 3apsfl, 3JIEKTPUUECKOe II0je, MPOBOJHUKH U
JVDJICKTPUKH, TIOCTOSTHHBIHN JIEKTPUIECKUH TOK, MArHUTHOE TIOJIE;

pasnuyath sBJICHUA (TEIJIOBOE pacIMpEeHUe M ckKaTue, Tersomnepeaaya, TeIoBoe paBHOBECHE,
CMauyMBaHWe, KaMWUIIPHBIC SBJICHUS, MCIIAPCHNE, KOHJEHCAIUs, TUIABICHUE, KPUCTAJUIN3AIUS
(oTBepAeBaHuE), KHUIEHUE, Terjonepeaaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, H3IyYeHUE),
AIIEKTpU3allds Tel, B3aUMOJEHCTBHE 3aps/ioB, JEHCTBUS JIIEKTPUUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHe, B3aMMOJEHCTBUE MAarHUTOB, J€MCTBUE MArHUTHOIO IOJII HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS MHIYKIHSA) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;

pacrio3HaBaTh TMPOSBICHWE HM3YyYCHHBIX (U3NYECKUX SIBICHHH B OKPYXKAIOIMIEM MHpE, B TOM
qucie GU3nYecKre SBJICHHUs B IPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KalWLISIpHbIE SBJICHUS B
puUpoJie, KPUCTAIUIBI B IpUpoe, uznydenre CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
o0pa3oBaHUe pOChl, TyMaHa, MHEsl, CHETa, AIEKTPHUYECKHe SIBIECHHs B aTMOc(hepe, 2IeKTPHIECTBO
KMBBIX OPTraHM3MOB, MarHUTHOE TIOJ€ 3eMIH, Jpeid IMOIFOCOB, pOJIb MAarHUTHOTO TOJS IS
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHUE, IPU 3TOM NEePEBOIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKHN) (PU3NUYECKUX SBICHUII;

ONHKCHIBATh M3YYCHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3YS (PU3HUECKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSIST SHEPTHsI, KOJTUYECTBO TEIUIOTHI, YIeIbHAs TEIUIOEMKOCTh
BEIIECTBA, Y/AeJbHAs TEIUIOTAa IUIaBJICHUs, YyJelbHas TEIUIOTa MapooOpa3oBaHUs, YyelbHas
TEIIOTa CTOPAaHWsl TOIUIMBA, KOA(P(OUIIMEHT TOJE3HOTO JeHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTENIbHAS BJIAXHOCTh BO3[yXa, OHJIEKTPUUYECKUH 3apsa, CHila TOKa, OJJIEKTPUYECKOoe



HanpsDKEHUE, COMPOTHUBIEHUE MPOBOJHHUKA, YIEIBHOE CONPOTHBICHHE BEIIECTBa, paboTa U
MOIIHOCTb 3JIEKTPUUYECKOIO TOKA), MPH ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUH CMBICI
UCTIOJIb3YEMBIX BEJIWYHMH, 0003HAYECHUS U eIUHUIBI (PU3UYECKUX BEITHMYMH, HAXOIUTH (HOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (DPU3MYECKYIO0 BEIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKHE SBICHMS U IPOLIECCHI, MCIIOJIb3Ysl OCHOBHBIE
II0JIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHMSI BELIECTBA, IPUHLIUII CYIEPIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsja, 3akoH OMa A ydacTka LeMnH,
3akoH JDkoyns—JleHna, 3akOoH COXpaHEHHsS DSHEPIUM, IPU ITOM JaBaThb CIIOBECHYIO
(GOopMyNIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IPAaKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BBIABIATh HNPUUYMHHOCIECACTBEHHBIE CBSI3U, CTPOUTH
oO0BbsicHeHHe M3 1—2 JOTMYECKUX LIaroB ¢ OMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (DPU3MUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THBIC 3a7ayd B 2—3 JCUCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIbI, CBSI3BIBAIOLIHE
(du3nyeckrue BEIMUYMHBI: HA OCHOBE aHaIW3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISIBIISITh HEJOCTATOK JI@HHBIX JUIS PEHICHUS 3a/Ja4yd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HeoOXoauMble il €€ pelleHus,, NMPOBOAUTh PAacu€Thl W CPAaBHUBATh IOJIyYEHHOE 3HAUYCHME
(¢u3NYECKOI BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh HPU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPEAIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BAHNUS, 1€1aTh BBIBObI;

IPOBOJUTH OIBITH MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOWMCTB TEl
(KanmuJuIApHBIE SIBJICHUS, 3aBHCHMOCTh JIaBJIEHUS BO3JyxXa OT ero oO0bEMa, TeMmIepaTypsbl,
CKOPOCTH IIpolLlecca OCTBIBAaHUSI M HarpeBaHHWsl IpU U3IYyYEHUM OT IIBeTa H3JIydarouleu
(morsjomiaroeif) NOBEPXHOCTH, CKOPOCTh MCHAPEHHUs] BOJbl OT TEMIIEPATYphbl KHUJIKOCTH U
wionaad €€ IMOBEPXHOCTH, JJIEKTpU3aLMs TeJl U B3aUMOJIECHCTBUE AJIEKTPUUYECKUX 3apsJIOB,
B3aMMOJICHICTBUE TOCTOSHHBIX MAarHWTOB, BHU3yaJM3allMsl MarHUTHBIX IOJE€H MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO IOJS HAa IPOBOJAHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOITO  TOKa):  (OPMYIMpPOBaTH  MpPOBEpsieMble
MPEJIOJIOKEHNs, COOMpPaTh YCTAHOBKY W3 MpPEIJIOKEHHOTO0 O0OpYHOBaHHUS, OIMUCHIBATH XOJ
OTbITa U POPMYJIUPOBATH BBIBOJIBI;

BBITNOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEILHON BIIaXHOCTU BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JAaTUYMKOB (PU3MUECKUX BEIUYMH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YIETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH;

IPOBOJUTHh HCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOM (U3UYECKOM BETUYMHBI OT JpPyro ¢
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHUMOCTH CONPOTHUBJIEHMSI MPOBOJAHHKA OT €ro
JUIMHBI, TUIOIIAJU IONEPEUYHOr0 CEUYEHUS U YAEIBbHOIO CONPOTUBIIEHHS BEIIECTBA MTPOBOIHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOAHHMK, OT HAINpsDKEHHUs Ha MPOBOJHUKE, HCCIEeI0BaHUE
[OCJIEI0BATEILHOTO M MApaUIeIbHOTO  COEAMHEHUIH  NPOBOJHHUKOB):  IJAHUPOBATh
HCCIJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIEAYs MPEI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBUCMMOCTH B BHUjAE TaOnul W TrpaduKoB, enaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHHs (PU3NUYECKUX BEIWYHMH (yAelbHas TEIUIOEMKOCTh BEIIECTBa,
CONPOTUBIIEHUE MPOBOJHMKA, PAadOTa M MOIIHOCTb DSJIEKTPUUYECKOr0 TOKa): IJIaHHUPOBATh
U3MepeHusi, COOMpPaTh IKCIIEPUMEHTABHYIO YCTAaHOBKY, CIeIys MPEIOKEHHOW UHCTPYKLUH, U
BBIUMCIISTH 3HAUEHNE BEIMUNHBI,

co0JI0/1aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000PYI0BaHHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMICTB C
OMOpOl Ha MX OMNHMCAHMs (B TOM YHMCIIE: CHCTEMa OTOIJIEHHS JOMOB, TMTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUECKON SHEPruu, 3JIEKTPOOCBETUTEIbHbBIE
npuOOpBl, HarpeBaTeNbHBIC 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXPAaHUTENH,



SJICKTPOMATrHuT, JSJICKTPOABUIATCIIbL ITOCTOSIHHOI'O TOKa), HCIIOJIB3Ysl 3HAHUA O CBOMCTBax
(bu3HYeCcKuX SBICHUN U HEOOX0IMMbIe (PM3UIECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA W M3MEPUTEIbHBIE NMPUOOPHI 10 CXEMaM U
CXeMaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, TIICUXPOMETpP, TUTPOMETP,
JIBUTaTEIb BHYTPEHHETO CrOPAaHHUs, IEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
Heneil ¢ mocsjaen0BaTeNIbHBIM U MapajuieIbHbIM COCUHEHHEM AJIEMEHTOB, pa3jiinyas YCIOBHBIE
0003HaYCHMSI SJICMEHTOB JJIEKTPUICCKUX IETeH;

MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOrO HCIOIb30BAHUS
(bu3HYECKUX 3HAHUH B MIOBCEAHEBHOW XU3HU I 00ecreueHrst 0€301acCHOCTH Ipy 00palleHuu C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbS U COOIIOJAEHHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY’KaIOIICH Cpee;

OCYIIECTBIISITh MOMCK HH(pOpMAIMK (PHU3NYECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMCHOIIUXCA 3HAaHUU U HyTeM CpaBHCHHA  JOIMOJHUTCIIBHBIX HMCTOYHHUKOB  BbIACIIATH
uH(pOpMaLIKIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOM UM MOXKET ObITh HEJJOCTOBEPHOIA;
UCTOJIBb30BAaTh TIPU  BBIIOJHEHUH Y4YeOHBIX 3a/JaHUNl  HAYyYHO-TIOMYISIPHYIO JIUTEPATypy
buznyeckoro cojaep:KaHus, CIpaBOYHbIE MaTepUalbl, pecypchl cetu VHTepHeT, BIaIeTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpazoBaHus HWH(GOpMAIMKM W3 OJHOW 3HAKOBOMN
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIEC NMMCHMEHHBIE M KPAaTKUE YCTHBIE COOOLIeHHs, 0000mas nHpopMaIuio
U3 HECKOJBKUX HUCTOYHMKOB (PU3UUYECKOTO COJCPIKAHUS, B TOM YHUCIIE MyOIUYHO MPEACTABIATh
PE3YJIbTAThI HpOCKTHOfI NI HCCHCI{OB&TCHLCKOﬁ ACATCIIBHOCTH, 1IpU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBIN ammapar Kypca (HU3UKHU, COMPOBOXKIATH BBICTYIIJICHHUE
MPE3EHTALUEH;

IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U HCCIENOBaHUM (DU3MUECKUX MPOIECCOB PACIpeNesaTh
00s13aHHOCTH B rpymnmc B COOTBCTCTBHUU C IMOCTABJICHHBIMU 3a/ladaMiu, CJICAUTDH 3a BbIIIOJIHCHUCM
IUIaHa JEeUCTBUH U KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIH BKJIAJl B
NCATCIIbHOCTD TPYIIIIEbI, BBICTpanBaTh KOMMYHHKAaTHUBHOC B3aHMOHCﬁCTBHe, IIPOABJIIAA
TOTOBHOCTb pa3pemiaTb KOH(PIUKTHL.

K xoniy oOyueHus B 9 kjacce npeaMeTHbIE pPe3yibTaThl HA 0a30BOM YpPOBHE JIOJKHBI
OTpakaTb c(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:
WCIIOJIH30BATh TOHSTHS: CUCTEMa OTCUETa, MaTepuaibHas TOUKa, TPACKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBIKCHMS, nedopmarus (ympyras, TJIacTHYeCKas), TpeHue,
[EHTPOCTPEMUTETFHOE YCKOPEHUE, HEBECOMOCTh U TEPETpPy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEP/IOE TENO, IEHTP TSHKECTH TBEPIOTO TeNa, pAaBHOBECHE, MEXaHUYECKUE KOIeOaHUsI M BOIHBI,
3BYK, UHPPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIE BOJHBI, IIKaJIA 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPhI UCIYCKaHUS U TOTJOLIeHUs, anbda, Oerta- u
raMMma-u3JIy4eHHsl, U30TOIIbI, siICpHAst SHEPTeTHKA;
pa3nuyath  SBICHHS (paBHOMEpPHOE U  HEPaBHOMEPHOE MPSMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBMKEHUE, CBOOOJHOE TAaJCHHE TeJ, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE IBW)KEHHE, KojebarerbHOoe
JIBIDKCHHUE (3aTyXawIllue W BBIHYKJEHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JIBIIKEHHE,
OTpaKE€HUE 3BYKa, NPSIMOJIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHWE M TMPEJIOMIICHUE CBETa,
MOJITHO€ BHYTPEHHEE OTpPaXKEHUE CBETa, PA3IOKEHHWE Oeloro cBeTa B CHEKTP W CIIOXEHHUE
CIIEKTPAJbHBIX LIBETOB, JUCHEPCHUSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE
JUHEHYATOrO0 CIEKTpa HM3JTyYeHHUs) IO OMHCAHWI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SIBIICHUE;
pacmo3HaBaTh MPOSBICHHWE W3YYEHHBIX (DU3UYECKUX SIBICHWU B OKPYKAIOIIEM MHpPE (B TOM
yricie (U3NUECKUe sSBICHUS B MPHUPOJE: MPWIMBHI M OTJIHBBI, IBKeHUE miaHeT ColHedHOH
CHUCTEMBI, PEAKTUBHOE JBW)XCHHE >KUBBIX OPTraHW3MOB, BOCHPHSITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSACEHHE, CEHCMUYECKHUE BOJIHBI, ILIYHAMH, 3XO, LIBETa TeJ, ONTHUYECKHE SIBIICHUS B



npupoje, OuoIoTHYecKoe JCWCTBUE BHIUMOTO, YIBTPA(QUOIETOBOTO U PEHTTEHOBCKOIO
U3IYy4EeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHuoaKTUBHOE
U3JIy4YEHUE NPUPOJIHBIX MHUHEPAJIOB, ACHCTBHE pAJUOAKTUBHBIX H3JIYyYEHHM Ha OpraHHU3M
YeJI0BEKa), IIPU 3TOM IEPEeBOJUTh MIPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIACIATH CYLIECTBEHHbIE
CBOMCTBA (IPU3HAKH) U3UUECKUX SBICHHNA;

ONKCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel M (PU3MUECKUE SBICHMS, HCIONIb3Ys (U3HUecKue
BEJIMYMHBI (CPEAHsISl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBU)XEHHUH, YCKOPEHUE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIa TPEHUs, CHUJa YIPYTOCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO TMajeHHUs, BEC Tella, MMITYJIbC Tela, UMITYJIbC CHJIBI, MEXaHUYecKas
paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEPIus Teja, MOJHATOrO HaJ MOBEPXHOCTBIO 3E€MIIH,
NOTEHLMAJbHAsL DHEPIUsl CKATOM NPYKHUHBI, KHHETHUYECKAsl 3HEPIUs, IOJIHAs MeXaHWdecKas
SHEprus, Mepuoj M YacroTra KosieOaHWi, AJMHA BOJHBI, 'POMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEJIOMIIEHUS CpEeibl), IPU ONHWCAHUU IPABUIBHO TPAKTOBATh
(bu3nuecKkuil CMbICI UCIOJIb3yEeMbIX BEJIMYMH, 0003HAYEHUS U €IMHUIIBI (PU3UUYECKUX BEIUYHUH,
HAXOAUTh (OPMYIIBI, CBSA3BIBAIOIINE JAHHYI0 (PU3UUECKYIO BEIIMYMHY C JPYTMMHU BEIHMUYMHAMH,
CTPOUTH I'papUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U IPOLECCHl, MCIONb3ys 3aKOH
COXpPaHEHMsI SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHLMII CYHNEPIO3ULUHN CUJI, TPUHIIMII
oTHOcUTeNbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3AKOHBI
OTpPaKEHHsI U IPEIOMIICHUS] CBETa, 3aKOHBI COXPAHEHMs 3apsiIOBOIO M MAcCOBOTO YHCEN NpHU
AJIEPHBIX pPEaKLUsAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alMChIBAaTh €ro
MaTeMaTHYECKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKkTepa: BBIABIATH HNPUUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHHE M3 2—3 JOTMYECKHX IIaroB C ONOpOM Ha 2—3 M3yuUEHHBIX CBOMCTBAa (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4M (ONMUPAIOLINECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
U (GopMmyiibl, CBs3bIBarOIME (U3MUECKUE BEIUYMHBI: Ha OCHOBE aHalIM3a YCIOBUA 3a7aud
3aMMCBIBATh KPATKOE YCJIOBUE, BBISABIATH HEAOCTAIONINE WIIM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHbl M (OpPMyJibl, HEOOXOAWUMBbIE JJsi pEIIeHUs,, IMPOBOAUTH pacuéTbl M OLICHHUBATh
PETUCTUYHOCTD TOTYYEHHOTO 3HaYEHUS! (PU3NUECKON BETUUHHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh NPHU MOMOLIM (U3NYECKHX METOJIOB,
UCIIOJNIb3YSl ONMCAHME HCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPENAIOJIOKEHUE, OLEHUBATh
IIPABWJIBHOCTh IMOPSJKA IPOBEACHUS MCCIEN0BAaHUA, J€laThb BbBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHNUHN U OIBITOB;

IPOBOJIUTH OMBITH MO0 HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3UYECKHX CBOMCTB Tell
(u3yueHnue BTOporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTbH IepHuoia
KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMILTUTY/IBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE PACTIpPOCTPAHEHUE CBETA, Pa3oKeHUE OEoro
CBETa B CIEKTpP, U3yUE€HUE CBOMCTB M300paXKE€HUs B IJIOCKOM 3€pKajie U CBOICTB M300paskeHUs
npeaMeTa B coOOMparolieil JIMH3€e, HaOII0AeHNE CIUIOMIHBIX U TMHEHUYaThIX CIIEKTPOB U3ITyUCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyJOBaHUs, OMUCHIBATH X0/
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl cpeqHee 3HaueHue
u3MepsieMoil BennuuHbl ((POKyCHOE paccTossHHE coOMparoleil JMH3bI), 000CHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MepUTEeNbLHOr0 Ipudopa);

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (DM3MUYECKUX BEJIWYUH C MCIIOJIb30BAHUEM MPSIMBIX
U3MEepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HadyaabHOM
CKOPOCTH, Iepuo/ia KojeOaHui MaTeMaTUYeCKOTro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTiia
OTpaXKEHMsI CBETa OT yrja MaJeHus M yIJa NpeJoOMJIEHUS OT yIVla NaJeHMs): IJIaHUPOBATh
HCCJIEIOBAaHHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh PE3YJIbTAThl MOJYUYEHHOM



3aBUCUMOCTH (PU3MYECKMX BENUYMH B BUAEC TaONMMIl M TpauKOB, J€NaTh BBIBOJBI TIO
pe3yibTaTaM UCCIIEIOBaHUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHHsI (PU3NUECKUX BEIUYHH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOIO MaAEHUs, KECTKOCTh IPYKUHBI,
KOO(PQHUIMEHT TPEeHHs] CKOJIbKEHHS, MEXaHW4ecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAasTHUKOB, ONTHYECKas Ccujla coOuparolei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HU3MEPEHUs, COOUpPATh HKCHEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMSL, CIIEAYS IPEIJIOKEHHON HHCTPYKLIMH, BBIYUCIIATh 3HAUEHNE
BEJIMYMHBI M aHAJIM3HPOBATH MOJYYCHHBIE PE3yJabTaThl C Y4ETOM 3aJaHHON MOTPEIIHOCTH
W3MEPEHHI;

cOOITIO/IaTh MpaBHJIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pPYI0OBaHHUEM;
pasinyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (U3MYECKMX MOJEJIEH: MarepuanbHas TOdKa,
abCcoIOTHO TBEP/IOE TEJIO0, TOUCUHBIH UCTOYHHK CBETA, Iy, TOHKAs JIMH3a, IUTaHEeTapHas MOIEIh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO $/1pa;

XapaKkTepu30BaTh NPHUHIMUIIBI JIEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWCTB C
ONopoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, JATUUKHU IOJIOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O5XOJIOT, OYKH, IepUCKOM, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHOb3ys 3HaHMS O CBOMCTBaX (PU3NYECKUX
SIBIICHUI U HEOOXOMMBbIe (PU3MUYECKHe 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHUCYHKHM M3YYEHHBIX TEXHHUYECKUX YCTpPOMCTB,
U3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTHMYECKHX TMPOIECCOB MpPH PEUICHHH Yy4eOHO-
INPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJIsl TIOCTPOEHUS U300pakeHuil B IIIOCKOM 3epKaje U
coOuparoIIe TMH3E;

IPUBOAUTE IpPUMEpPHI (HaXOJUTh MH(OpMAIUIO O MpUMepax) MPAKTUYECKOIO HCIOIb30BaHMS
(du3nUecKuX 3HAHUH B MIOBCETHEBHOW )KU3HHM Il 00eCTIedeHUsT OE30MTaCHOCTH MpH 00pAICHNN C
npubopaMu U TEXHMYECKMMM YCTPOMCTBAMHU, COXPAHEHMs 3/I0pOBbSI U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH Cpee;

OCYILECTBIIATh MOMCK MH(POpMaLUU (HPU3NYECKOr0 cojepkaHus B MHTepHEeTe, caMOCTOSTEIbHO
(bopMynHpysl MOMCKOBBIM 3ampoc, HAXOAWUTh IMYTH OIPENEICHUS JOCTOBEPHOCTH IMOTyYCHHOM
UH(pOpPMAaLIMU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWH YYEOHBIX 3aJaHUl  HAayYHO-TIONMYJSIPHYIO JINTEPATypy
(bu3nueckoro cojepXKaHus, CIpaBOYHbIE MaTepHualibl, pecypcbl cetn HHTepHeTr, BnaneTh
npuéMaMy KOHCIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus HH(OpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE WH(POpPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUYECKOrO coJiepKaHMsl, MyOIMYHO MpPEACTaBIATh PEe3yJbTaThl
NPOCKTHON WJIM HCCIIEI0BATENBCKON JIEATENFHOCTH, TPH OSTOM TPAaMOTHO WCIOJIb30BaTh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOKIATh BHICTYIUIEHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.
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