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COJEP)KAHUE OBYUEHUSA
7 KJIIACC

Paszjnen 1. ®usuka u eé posib B NO3HAHNH OKPY:KAIOLIEro MUpa.

®dusnka — Hayka o npupojie. SABiaeHus npupoabl. GU3NUEcKUe SBJICHUS: MEXaHUYECKUE, TEIIOBHIE,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

duznyeckue BenwuuHbL M3mepenne (usmueckux BenuumH. Pusmueckue npubopsl. [lorpemHocts
n3MepeHu. MexlyHapoaHas CUCTeEMa €ANHULL.

Kak ¢usuka um apyrue eCTeCTBEHHBbIC HAyKH HM3Y4arOT NPUPOIy. ECTECTBEHHO-HAYYHBIM METO]]
MO3HAHUS: HAOIIOICHUE, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBIBMKCHHUE TUIOTE3, SKCIIEPUMEHT TI0 TPOBEPKE
TUN0Te3, 00BsICHEHUE Ha0I01aeMoTo siBicHus. Onrcanue GU3NIECKUX SIBICHUH C IIOMOIIBIO MOJICTICH.

Jlemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIE, IEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIC SIBJICHHSL.

2. ®wusuveckue MpuOOPHI U TIPOTISAYpa MPSIMBIX U3MEPSHHUH aHAJIOTOBBIM U IIU(DPOBBIM TIPUOOPOM.

Jlabopamopusie pabomot u onvinol.

Ornpenenenue 1EHbI IeJICHUS IIKaIbl U3MEPUTEIHLHOTO TIpudopa.

N3mepenue paccTosiHUiA.

N3mepenune 00bpEMa )KUIKOCTH U TBEPAOTO TETA.

Omnpenenenre pa3MepoB MalbIX TeJl.

N3mepenune Temneparypbl Py TOMOITH KUIKOCTHOTO TEPMOMETPA U TaTYNKA TEMIIEPATYPHI.
[IpoBenenue wmccaeaoBaHUS MO TPOBEPKE THIOTE3BI: MATBHOCTH TMOJETA IIApHKa, MYHIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayaiabHble CBeIeHHS 0 CTPOEHHH BellecTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJIbI, MX pa3Mmepbl. OMbBITHI, JA0KA3bIBAIOIINE JIUCKPETHOE
CTPOEHME BEIIECTBA.

JBrm>kenue yactull BemiecTBa. CBsi3b CKOPOCTH JBHKEHHS YAaCTHI[ C TeMIeparypoil. bpoyHoBckoe
nBukeHue, qudadysus. BzaumoaelicTBre 4acTull BellecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIL[ECTBA: CTPOCHHE I'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIIIMUYECKUX) TE.
B3anMocBs3b MeXly CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmroneHune OpOyHOBCKOTO JIBHYKEHUSI.

2. HaoOmonenue nuddysun.

3. HaOmronenue siBneHui, 00bACHIIOUUXCS TPUTSHKEHUEM WITH OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnuie pabomut u onvimol.

1. Omnenka quamerpa aToMa METOJOM PSJIOB (C UCIIOIb30BaHUEM (poTOTpaduii).

2. OmnbIThl IO HAOIIOJCHHUIO TETJIOBOTO PACIIUPEHHS T'a30B.

3. OmnbIThl IO 0OHAPYKEHUIO IEHCTBUS CHII MOJIEKYISPHOTO MPUTSIKECHHUS.

Paznen 3. /IBu:keHHe M B3aUMOJAEHCTBHE TeJlL.

Mexanuueckoe JaBukeHue. PaBHOmepHOoe U HepaBHOMepHOe nBkeHHe. Ckopoctb. Cpennss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu u BpeMeHH IBUIKEHUS.

SBnenue wuHepuuu. 3aKOH HMHEpUUU. B3aumonelcTBHe Tell Kak NPUYMHA H3MEHEHHUS CKOPOCTH
JNBUKEHHU Tell. Macca Kak Mepa HHepTHOCTH Tena. [noTHocTh BemecTBa. CBA3b MIOTHOCTU C KOJIMYECTBOM
MOJIEKYJN B €IMHUIIE 00bEMA BEIECTRA.

Cuna kak xapakTepucTuka B3auMoeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuisl ¢
MOMOIIIBIO IMHaMOMeTpa. fIBieHHe TATOTeHHs M cuia TsokecTu. Cuila TSHKeCTH Ha Jpyrux ImiaHerax. Bec
tena. HeBecomocTs. ClioxkeHWE CUJ, HANPABICHHBIX MO OAHOM mpsimoil. PaBHopeiicTByromas cun. Cuna
TpeHus. TpeHue CKOIbKEeHHs U TpeHue NMokosi. TpeHue B mpupojie U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHue MeXaHU4YeCKOTO BUKCHHS Telna.

2. VI3mepeHue CKOPOCTH MPSMOIUHEHHOTO JBIKEHUSL.

3. HabGnroneHue siBNeHUS] HHEPIIUU.

4. HabmrogeHne U3MEHEHUs CKOPOCTH MIPH B3aUMOJICHCTBHUH Tell.

ok wnE



5.
6.

CpaBHeHHUE Macc 10 B3aUMOACHCTBUIO TEIL
CrnosxeHue cul, HallpaBJIEHHBIX 110 OJIHOM MPSIMOH.

Jlabopamopusie pabomot u onvinol.

1.
2.
3.
4

5.

OnpeneneHre  CKOPOCTHM  PABHOMEPHOIO — JBWKEHHUS  (IIApUKa B KUJAKOCTH, MOJEIH
AIIEKTPUYECKOT'0 aBTOMOOWJISI U TaK Jasee).

Onpenenenne cpeHeN CKOPOCTU CKOJIbKEHUS OpyCKa WM LIapHKa [0 HAKJIOHHOH IJIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPJOTO TeaA.

OneITHI, JAEMOHCTPUPYIONINE 3aBUCHMOCTh  pacTsDKeHHs  (nedopManuu) NPYKHHBI  OT
IIPUIIOKEHHOMN CHUJIBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJBKEHUS OT Beca Tejla U XapakTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHbIIEHNS U yBeIWYeHUs JaBieHus. JlaBieHue raza. 3aBUCUMOCTD JIaBJICHUS
raza oT o0Obéma, Temnepatypsl. [lepenaya naBneHus TBEPABIMM TEJIaMH, KUJKOCTSIMU U razaMu. 3aKOoH
[Tackans. ITHeBMaTHUecKkne MalIuHBI. 3aBUCUMOCTh JABJIEHUS KUAKOCTU OT INIyOUHBI. ['mapocraTuueckuit
napaaokc. CooOrmraronuecs cocyibl. [ napaBindeckiue MeXaHu3Mbl.

AtMmocdepa 3emnu u arMmochepHoe mamieHue. [IpuunHBI CylecTBOBaHUS BO3AYIIHOW 0OO0O0JIOYKH
3emmu. OnweiT Toppuuemn. M3mepenne armocdepHOro naBiieHus. 3aBUCUMOCTh aTMOC(EpPHOTO J1aBIICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl s u3MepeHns aTMOCPEPHOTO JAaBIECHUS.

JleficTBHE XKMIIKOCTH W ra3a Ha MOTPYXEHHOE B HUX Tello. BeiTamkuBaromas (apXxuMenaoBa) CUia.
3akoH Apxumena. [TnaBanue Ten. Bo3gyxormaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTP JaBJICHHS T'a3a OT TEMIIEPATYPHI.

2. Tlepemaua naBieHUS )KUIKOCTBHIO U TA30M.

3. CooOmaromuecs cocypl.

4. T'mapaBIWYeCKUi Mpecc.

5. IlposiBnenue nelicTBust aTMOC(EPHOTO JABICHHUS.

6. 3aBUCHMOCTb BBITAJIKHUBAIOIIEH CHJIBI OT 00bEMA MOTrPYKEHHON YacTH Tela M IJIOTHOCTU
AKHUJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECCHEHHOM JKHUIKOCTH.

8. VYcnoBue miaBaHMsS TeN: IUIaBaHUE WM TOTPYXKEHHE TeJl B 3aBUCUMOCTU OT COOTHOIICHMS
IUIOTHOCTEH Tena U )KUJIKOCTH.

Jlabopamopnuie pabomut u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOTPYKEHHOMN B )KUIKOCTh YACTH Tea.

2. OmnpezneneHue BHITAJIKUBAIONIEH CUITBL, JEHCTBYIOLIEH HA TENO, MOTPYKEHHOE B )KUKOCTb.

3. TlpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIICH CUJIbL, ICUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MaCChI
Tena.

4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJIKHBAIOUICH CHUJIBbI, JACUCTBYIOIICH Ha TENO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TeJIa U OT INIOTHOCTH KHUIKOCTH.

5. KoncrpynpoBanue  apeoMeTpa WIM  KOHCTPYMpPOBAaHUE  JIOJKH M OMNpeleseHue  eé

rpy30110 JbEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTH. DHEPrus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBWJIO paBHOBecHs pblyara.
[Ipumenenne mpaBuiia paBHOBecHs pbluara kK O5oky. «3omnotoe mpaBmioy» MexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass sHeprusi. Kunetmueckas M moTeHUMalbHass >Heprus. [lpeBpamieHue oaHOro BuUAA
MEXaHUYECKOM PHEPTUHU B IPYroil. 3aKOH COXpAHEHUS SHEPTHH B MEXAHHUKE.

Jemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomot u onvimot.

1. Ompenenenuie pabOThI CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBIKEHUH TeJa M0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. WccnemoBaHue yCIOBHI paBHOBECHS phldara.



3. Usmepenue KIIJl HaKITOHHOH MIOCKOCTH.
4. H3yueHue 3aKkOHA COXpAaHEHMS] MEXaHUUECKON SHEPIUU.
8 KJIACC

Pasnen 6. TenioBble ABIeHUSA.

OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUHU CTPOECHUS BellecTBa. Macca u pa3zmepbl
aTOMOB M MoJIeKyld. ONBITBI, MOATBEPXKIAIOUIME OCHOBHBIC TOJOXKEHUSI MOJICKYISIPHO-KHHETUYECKON
TEOPHH.

Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cocTosiHUN BeniecTBa. Kpucrammmieckue u amopgHbIe
tena. OOBSCHEHHE CBOWCTB Ta3oB, JKUJIKOCTEH W TBEPIBIX TEN HA OCHOBE IMOJIOKEHUN MOJIEKYJISPHO-
-KHUHETUYECKOM Teopruu. CMaunBaHUE U KaWUIAPHBIC SIBICHUS. TeIIoOBOE PACIIUPEHHUE U CKaTHE.

Temmnepatypa. CBsA3b TEMIEpAaTypbl CO CKOPOCTHIO TEIJIOBOTO [BIKEHUS dYacTHIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW OJHEpPruu: TeIUionepeaada U COBeplIeHHE padoThl. Bumisl
TEIUIOTIEPEIauM: TEIIONPOBOAHOCTh, KOHBEKIIUS, N3TyUeHHE.

KonuuecTBo Temnotel. YienbHas TEMIOEMKOCTh BEHIECTBA. 1eIIOOOMEH M TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TteruioBoro Oananca. [lmaBieHne W OTBepACBaHWME KPHUCTALIMYECKUX BEIIECTB. YJebHAs
terota TtiaBieHus. I[lapooOpa3zoBanune u koHaeHcarus. Mcmapenwe. Kumenue. YnenpHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JTaBIICHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IebHAas TEIUIOTa CrOPAHUsI.

[Tpunnumer paboter TernoBbix asuratenet KIIJ[ termmoBoro nasuratens. TeruioBble ABUTATENH M
3alIuTa OKPYKaroLEel Cpeibl.

3aK0oH COXpaHEHUs Y PEBPAIECHUS SHEPTHH B TETIOBBIX TPOIECccax.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBUKCHHSL.

Ha6nronenue quddy3un.

HaGnronenue siBeHnii cMauyuBaHUS U KalTWJUISIPHBIX SIBJICHUM.

Habmonenue TenaoBoro pacumpeHus Ted.

N3menenue naBieHus ra3a npu U3MEHEHUH 00bEMA U HarpeBaHUU WIIH OXJIKICHHUH.

[IpaBuiia n3mMepeHus TeMieparypsl.

Bunael Terionepenayn.

OxJaxkJieHue Mpu COBEPUICHUH PaOOTHI.

Harpeanue npu coBepiiieHr# pab0OThl BHEIIHUMHU CHUJIAMHU.

0. CpaBHeHuE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOroneHue KAIEHU.

12. HaGmoieHre noCcTosTHCTBA TeMITEPaTyphl MPH IIABJICHUH.

13. Moieny TenIOBbIX ABUTAaTEIEH.

Jlabopamopnuie pabomut u onvimol.

OnpIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJICKYIISIPHOTO MPUTSHKEHHUSL.

OnBITHI 110 BBIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 10 HAOTIOACHUIO TEIUIOBOTO PACUIUPEHUS Ta30B, )KUIKOCTEH U TBEPBIX TEIL.

Omnpenenenre AaBieHus BO3Ayxa B OaJJIOHE IIIPHLIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBIICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUsl TN

OXJIQXKICHUSL.

[IpoBepka runoTe3bl JIMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUAKOCTUA B TEPMOMETPUUECKOM

TpyOKe OT TeMIIEepaTypHl.

7. HabnroneHue M3MeHEHUsS BHYTPEHHEHW SHEPruu Tela B pe3yibTare Teruionepenadyd U padoThI
BHEIIHUX CHUJL.

8. HccnenoBaHue siBJICHHS TEIJIO00MEHA IPY CMEIIMBAHUU XOJIOJHON U rOpsYeii BOJBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPHU TEINIOOOMEHE C HArpeThiM
METAJUTMYECKUM LHUITUHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCnapeHusl.

12. Onpenenenrie OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

BOoo~NooarwN PR
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13. Onpenenenue yaenbHOM TEIUIOTHI TUIABICHHUS JIBAA.

Pazjnen 7. DiiekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

Dnektpusaius Tei. JBa poja 3JIeKTpUUeCKHX 3apsiioB. B3aumojeicTBue 3apsnKEHHBIX TEl. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ1 OT BEJIMUYMHBI 3apsI0B U PACCTOSHUSA MEXIY
TEJIaMH).

Onextpuueckoe mnoje. HanpsxénHocTs anekrpuyeckoro mons. llpunnun  cyneprno3unuu
AIIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu nsnekrpuyeckux 3apsiioB. DJIEMEHTapHbIA 3jekTpuuyeckuil 3apsan. CrpoeHue aroma.
[IpoBOJHUKYN U AMIIEKTPUKH. 3aKOH COXPAHEHMSI AIEKTPUUECKOTO 3apsiaa.

DNEeKTpUUYECKUN TOK. YCIOBUS CYILIECTBOBAHUS 3JEKTPUUECKOIO TOKA. VICTOUHMKHM IOCTOSIHHOTO
ToKa. JleMCTBUS AIIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
KUJKOCTAX U rasax.

Onektpuueckass nenb. Cuna Toka. DiekTpuueckoe HampsbkeHue. ConpoTHBIEHHWE NPOBOIHUKA.
VYaenpHOE conmpoTuBiIEHHE BellecTBa. 3akoH OMma ais yuyactka nenu. [locnenoBaTenbHoe U MapajjenbHOe
COEJIMHEHHE NMPOBOTHUKOB.

Pabora u MomHOCTh anekTpuueckoro Toka. 3akoH JDxoyna—JleHma. OnekTpuyeckue uenu u
MOTPEeOUTENN dNIEKTPUUECKO sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[TocrostHHbie MarHuThl. B3anMonaeicTBHE MOCTOSSHHBIX MarHuTOB. MarnutHoe mnoJie. MarHutHoe
1oJie 3eMJIM U €r0 3Ha4eHHue I kU3HU Ha 3emite. OnbIT Opcrena. MarHuTHOE 10JIe 3JIEKTPUYECKOTO TOKa.
[IpumeHeHne >IEKTPOMAarHUTOB B TEXHUKe. JIeHiCTBME MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM.
DNeKTpoABUTaTeNb MOCTOSHHOTO ToKa. Vcrnonbp3oBaHue anieKTpoiBUraTeNiell B TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOpTE.

Onbitel Dapanes. fBneHue syekTpoMarHuTHOW WHAYKIUU. [IpaBuno Jlenua. DnexkTporeHepartop.
CrocoObl TOTYYEeHHS] DJIEKTPUYECKOW HSHEPTHH. OJIEKTPOCTAHIIMA Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPruu.

Hemoncmpayuu.

DJIeKTpU3aIus Tel.

JIBa poja AJIEeKTPUYECKHX 3apsiI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TeJ.
YCTpoHCTBO M IEUCTBHE 3IEKTPOCKOTIA.

DneKTpocTaTH4ecKast UHIYKIHUS.

3aKOH COXpPaHEHHUSI ANEKTPUUECKUX 3aPsI/IOB.

[IpoBOTHUKY U TUAIIEKTPUKH.

MonenrpoBaHuE CUIOBBIX TUHUN JIEKTPUUECKOTO MOJIS.

W cTouHMKY IOCTOSTHHOTO TOKA.

JIefCTBHUS 2JEKTPUUYECKOTO TOKA.

0. DJIEKTpUYECKHI TOK B )KUJIKOCTH.

11. T"a30BwIii pa3ps.

12. smepeHue cuibl TOKa aMIIepMETPOM.

13. U3mepeHune 3MeKTpUUecKOro HapsbKEHUS BOJIBTMETPOM.

14. PeocrtaT u Mara3uH CONpPOTHUBIICHUIA.

15. B3aumoelicTBrE NOCTOSITHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHHs MTOJIFOCOB MarHUTA.

17. MoaenupoBaHre MarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarnuTHO€ 1oJie ToKa. DJIEKTPOMAarHur.

20. JleiicTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

21. DnexTpoABUraTeNh MOCTOSIHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS AIEKTPOMArHUTHOW WHAYKITUH.

23. OnbiTel Qapages.

24. 3aBMCUMOCTb HalpaBlIeHUs] UHAYKIIHOHHOTO TOKA OT YCJIOBHH €ro BOZHUKHOBEHHUS.
25. DIEeKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomot u onvimot.

1. OnbITh 1O HAOMIONEHUIO AIEKTPU3ALMHU Tell MHAYKLIUEH 1 IPU CONPUKOCHOBEHUH.
2. HccrnepoBanue nefcTBUS 3JEKTPUUECKOTO MO HA TPOBOIHUKHI U AUIIIEKTPUKH.

BOo~NoG~wWNE



C6opka 1 mpoBepKa pabOTHI ANEKTPUIECKOH 1IN TOCTOSHHOTO TOKA.
W3mepeHune u peryinupoBaHue CHIIBI TOKA.
W3mepeHune u peryinupoBaHne HAIPSHKEHUSL.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
Y HaNpspKEHUS Ha PE3UCTOpeE.
7. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCHMOCTH NEKTPHUECKOTO COMPOTUBICHUS IPOBOIHUKA OT €TI0
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepuraa.
8. IlpoBepka mpaBuia CIIOKEHHS HANOPSHKCHUH TIPU  IOCIEIOBATEIFHOM COEAWHEHUH JIBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuia it CUIBI TOKA TP MMAPAJUIETHHOM COSTMHEHHN PE3UCTOPOB.
10. Onpenencnarie pabOTHI AIEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
11. OnpeneneHrie MOIIHOCTH IEKTPUUYECKOTO TOKA, BBICIIEMON Ha PE3UCTOPE.
12. UccnenoBaHme 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3 JTAMITOUKY, OT HAIPSHKCHUsS Ha HEH.
13. Onpenenenne KI1J] HarpeBarers.
14. ViccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHSI TIOCTOSIHHBIX MarHUTOB.
15. M3yueHre MarHuTHOTO TOJIS IOCTOSTHHBIX MarHUTOB TPU WX OOBEIMHEHUH U Pa3JIeTICHUH.
16. UccnenoBanue AeUCTBUS SJIEKTPHUSCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHI, JEMOHCTPUPYIOUINE 3aBHCUMOCTD CHJIBI B3aMMOICHCTBHSI KATYIIKM C TOKOM W MarHUTa
OT CHJIBI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.
18. N3yueHne AeHCTBUS MarHUTHOTO TIOJISl HA IIPOBOJAHUK C TOKOM.
19. KoncrpynpoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATEIS.
20. Usmepenne KI1J] anexTpoaBUTaTeIHHOMN YCTAaHOBKH.
21. OnBITHl TIO UCCIIEOBAHHIO SIBJICHHUS DJIEKTPOMArHUTHON WHAYKIMH: WCCIIEIOBaHUE W3MEHEHHN
3HA4YCHUS U HANIPABIICHUS WHIYKIIHOHHOTO TOKA.
9 KJIACC
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Pa3nen 8. MexaHnuyeckue siBJICHUS.

Mexannueckoe aBwxeHue. MarepuanbHas Touka. Cucrema otrcuéta. OTHOCHUTEIBHOCTH
MEXaHMYECKOT0 NIBM)KEHUs. PaBHOMepHOE mpsiMoNMHENHHOE ABWKeHHEe. HepaBHOMepHOE MpPsIMOJIMHEHHOE
nBrkeHne. CpeHsas 1 MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsiMosMHEHOE aBrxkeHne. CBoOoHoe najenue. OnbiThl [ amumes.

PaBHoMepHOe aBmKeHUE MO OKpy:kHOCTH. Ilepron u wactota oOpamenus. JluneiiHas u yrioBas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE.

[TepBriit 3akoH Hprotona. Bropoit 3akon Herorona. Tperuit 3axkoH Hetortona. IlpuHuun
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHuUs: cujia TPEHUsl CKOJIBKEHUS, CUJla TPEHUS TIOKOsl, APyrue
BH/JIbI TPEHHUSL.

Cuna TsHKeCTH U 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpeHHe CBOOOIHOTO MajeHus. [[BukeHne miaHer
BOokpyr Cousnua. [IepBast kocmuueckasi CkopocTb. HeBecOMOCTb U neperpys3ku.

PaBHoBecue wmatepuanbHOW TOUYkH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOTO Teia ¢
3aKpEIJIEHHON OChIO BpalieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynsc tena. 3MeHenune ummyinbca. Mnynbe cuiibl. 3aKOH COXpaHEHMs] UMITylbca. PeakTuBHOE
JBUKECHHE.

Mexanuyeckass paboTa ¥ MOUIHOCTh. PaboTa CUIl TSKECTH, ympyrocTH, TpeHus. CBs3b dHEPTHU U
paboTel. [loTeHnmanpHas >Heprus Tena, MOJHSATOrO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHuumanbHas sHEprus
cxkatoil mpyxuHbl. Kunermueckas sHeprusi. Teopema O KHHETUYECKONW HSHEPruM. 3aKOH COXPAaHEHHS
MEXaHUYECKOM IHEPTHUH.

Jemoncmpayuu.

1. HaGmroneHne MeXaHU4YeCKOTO JIBIKEHUS Tella OTHOCUTENLHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTed W TPACKTOPUN TBMKEHHS OJJHOTO M TOTO e Tella OTHOCUTEIHHO Pa3HbIX TEI
OTCYETA.

N3mepeHune cKkopoCcTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUSL.
HccnepoBanue npu3HakoB paBHOYCKOPEHHOTO JABMKEHHUS.
Habmonenue nBM>KEHUS Tela M0 OKPYKHOCTH.

ok w



Habmoienne MexaHM4eCKUX SIBJICHHM, MPOUCXOMIINX B cucTeMe orcuéra «Tenexka» mpu e€
PaBHOMEPHOM H YCKOPEHHOM JIBKEHUH OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJla U JCUCTBYIOIIEH HA HETO CHIIBL.

Habmroienue paBeHCcTBa CUII TPH B3aUMOJCHCTBHH TeJl.

H3Menenue Beca Tena npu YCKOPEHHOM JBUKEHUU.

. Ilepenada umiysbca pu B3auMOJACUCTBUU TEIL.

. IIpeoOpa3oBanus SHEPTUH PU B3aUMOACHCTBUH TE.

. CoxpaHeHue UMITyJIbCa PU HEYIIPYTOM B3aUMOAEHCTBHH.

. CoxpaHeHue uMItysabca npu abCoJIFOTHO YIPYTOM B3aUMOJICHCTBUN.

. HabGnroieHne peakTuBHOTO JIBIKEHHSI.

. CoxpaHeHHe MEXaHUUECKOM FHEPTHH ITPU CBOOOHOM Ma/IEHUH.

. CoxpaHeHHe MEXaHUUECKOM IHEPTUM IIPU ABUKEHUHU TeJa MO IEHCTBUEM NPy UHBI.

Jlabopamopusie pabomot u onvinol.

1.

B w

©o~N®

10.

11.

KoncTpynpoBanue Tpakta Juisi pa3roHa U JaJIbHEHIIET0O PaBHOMEPHOTO JBHKEHUS IIApHKa WU
TCIICKKMU.

Omnpenenenne cpeHe CKOPOCTU CKOJIBKEHUS OpycKa WM JBUKEHHS IIapuKa 10 HAKIOHHOU
IJIOCKOCTH.

Omnpenenenre ycKOpeHUs Teja Py paBHOYCKOPEHHOM JBM)KEHUU O HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHUH 0€3 HauaJbHOU
CKOpOCTH.

[IpoBepka rUmoTe3bl: €cau MPU PaBHOYCKOPEHHOM JIBM)KEHHHU 0€3 HadallbHOM CKOPOCTH MYTH
OTHOCATCA KaK pAg HEYETHBIX YUCEII, TO COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CUJIbI TPEHUSA CKOJIBKCHUA OT CUJIBI HOPMAJIbHOI'O JaBJICHHA.
Omnpenenenne kodhPuIueHTa TPEHHS CKOIBKECHHUS.

Onpenenenne KECTKOCTU IPYKHUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHs NIPU PAaBHOMEPHOM JIBUKEHUHU Te€ja MO TOPU30HTAIBHOMN
MIOBEPXHOCTH.

Omnpenenenne paboThl CHIIBI YIPYTOCTH MPH NMOABEME I'Py3a C UCIIOJIb30BAaHUEM HEMOBHIKHOTO U
MOIBMYKHOTO OJIOKOB.

N3yueHne 3akoHa COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuyeckue KoJieDaHus U BOJHBL.

KonebartenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTHKU KOJIEOaHMIi: MEpHOJ], 4acToTa, aMILIUTYAA.
Matremaruueckuil U pyXKUHHBIA MassTHUKU. [IpeBpaienue suepruu npu KoyiedareaIbHOM IBUKCHUU.

3aryxatomue koyieOaHus. BeiHykneHHbIe KosiebaHus. Pe3onanc. Mexanndyeckue BoJIHBI. CBOWMCTBa
MeXaHU4eCKUX BOJIH. IIpo0sibHBIE U ITONIEpEUHbIE BOJIHBI. [[1MHA BOJIHBI U CKOPOCTh €€ PACIPOCTPAHECHMUS.
MexaHuvecKkue BOJIHBI B TBEPIOM TeEN€, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKkoCTh 3ByKa U BbicoTa ToHA. OTpaskeHue 3ByKa. lHGpa3Byk u ynbTpasByK.

Hemoncmpayuu.

cuarwhE

Habmronenue xosebanuii Te moa AEWCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTU U Ha MIPYKUHE.

Habmtonenue BIHYKIEHHBIX KOJIeOaHUN U pe30HaHca.

Pacnipoctpanenue npoa0iabHBIX U MOMEPEUHBIX BOJIH (HA MOJIEINH).
Habmroenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pe30HaHC.

ﬂaﬁopamopnbte padomul u onvimol.

cukrwwhE

7.

OmnpeneneHne 4aCTOTHI M Epro/ia KoJeOaHU MaTeMaTHUECKOTro MasTHUKA.

Omnpezenenne 4acTOThI ¥ epuoJia KojaeOaHui Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH ITEpH0/1a KOJIeOaHUH MOABEIIEHHOTO K HUTH I'py3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHOia KOJIeOaHUH MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH NepuoJia KojeOaHHii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OMnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPH0/1a KOJIEOaHUH MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH NPYKUHBI.

N3mepeHne yckopeHust CBOOOHOTO MaACHHS.

Pazgen 10. DiekTpoMarHuTHoe 1moJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.



DNIEeKTPOMarHUTHOE MoJjie. DIEeKTpOMarHuTHbIe BOIHBL. CBONCTBA 3JeKTpOMarHuTHBIX BosiH. [1lkana

QJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue OJICKTPOMAIrHUTHBIX BOJIH IJISA COTOBOM CBSI3U.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu.

1. CaoiicTBa 31€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomot u onvinol.

1. M3ydeHue CBONCTB 3JE€KTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOUIIBHOTO Tesle(oHa.

Pasnen 11. CBeroBble ABJIE€HMS.

JlyyeBast mojnenb cBera. VMcrounuku ceera. llpsMonnHeliHOe pacnpoCTpaHEHUE CBETa. 3aTMEHUS

Connua u Jlynsl. Otpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHUS CBETa.

[Mpenomienne cBera. 3akoH TnpelnomiieHus cBera. [lojHOE BHYTpEHHEE OTpPaXKEHHE CBETA.

Hcmons30BaHue IOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUUICCKUX CBETOBOAAX.

Jlunza. Xox myuedt B nuH3e. Ontuueckas cuctema oroanmnapara, MUKpOCKOIIa U Teyieckomna. ['1a3 kak

onTHYecKas cucreMa. bauzopykocTs U JalIbHO30PKOCTb.

Paznoxxenne Oenoro cera B crekrp. OnbiTel HploroHa. CrojkeHue CHEKTPajbHBIX I[BETOB.

Jucnepcus csera.

Jlemoncmpayuu.

[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n306pakeHuii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cera.

OnTuyecKkuil CBETOBO/IL.

Xox nydeii B cobuparouieil Tmnse.

XoJ Jiydell B pacCcenBaroIeH JIMH3E.

[TonydyeHue n300pakeHHUI ¢ TOMOIIIBIO JINH3.

[Mpunuun aeictBus GoToarnmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10 Monens riasa.

11. PasznokeHue 6e10To CBETa B CIEKTP.

12. TlosrydaeHue Genoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopnuie pabomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIila OTPAKEHHsI CBETOBOTO JIy4a OT YTJjia MMaieHHsL.

2. V3yueHue XxapaKTepUCTHK M300pakKeHUs IIPeIMETa B INIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCMMOCTH YIJla MPEJIOMIICHUS CBETOBOTO Jiyya OT yrja MaJeHUs Ha TpaHUIe
«BO3IIyX—CTEKIIO».

[TonydyeHune n300pakeHU ¢ TTOMOIIBIO COOMPAFOIICH JIMH3HI.

Omnpenenenre GOKYCHOTO PacCCTOSTHUS M ONITUYECKON CHIIBI COOUPAIOIIeH JTUH3bI.

OnBITHI 110 Pa3JI0KEHUIO OEJIOTO CBETA B CHIEKTP.

OnBITHI 10 BOCTIPUSATHIO 1IBETA IPEIMETOB MIPH WX HAOIIOICHUH Yepe3 [[BETOBbIC (DUIIBTPHI.
Pa3z[e.11 12. KBaHnTOBbIE SIBJICHHS.

OmnsiTe Pesepdopaa u nnanerapuas moaens atoma. Mogaens atoma bopa. Mcnyckanue u noroiieHue

CoNooRrwWNE
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cBera aromoM. KBanTel. JInHeyaTeie CIICKTPBHI.

PaanoakTuBHOCTE. AJ'IL(I)a-, Oera- u raMmma-usJIy4CHusl. CTpOGHI/Ie dTOMHOI'O AJpa. HYKJIOHHaSI

MOJECJIb aTOMHOTI'O sapa. H3otonsl. PaguoakTUBHBIE IpeBpalICHUA. Hepﬂoz[ MnoJrypacnaja aTOMHBIX AO€P.

aaep.

SnepHble peakyy. 3aKOHbBI COXPAaHEHUs 3apAI0BOTO U MacCOBOIO YHCEJ. JHEPIHsl CBSI3U aTOMHBIX
Cas13p Macchl M 3Hepruu. Peakuuu cunresa u aenenus saep. Mcrounvku sneprun ConHia u 3BE31.
SAnepnas sHepreTuka. JlelicTBUs paiOaKTUBHBIX U3JIyYE€HUI Ha )KUBbIE OPraHU3MBI.
Jemoncmpayuu.

CrieKkTpsbl U3JIydeHUS U MOTJIOLICHHUS.

CrieKkTpsbl pa3aMyYHbIX Ta30B.

CrniexTp BoJI0poAa.

HaGnronenue TpexoB B kamepe Bunbcona.

PaboTa cuéTurka HOHU3UPYIOIIKX U3TYyYEHHH.

Peructpanus usnydyeHuss IpupoIHbIX MUHEPAIOB U MPOIYKTOB.

curLNME



Jlabopamopusie pabomot u onvinol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3Ty4YCHHUSI.

2. HccnemoBaHue TPEKOB: U3MEPEHHE SHEPT U YACTHIIBI TI0 TOPMO3HOMY ITyTH (10 hoTorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IloBTOpPUTEILHO-00001IAKOIIMIT MOLYJIb.

[ToBTOpUTENBbHO--0000MMAOMI  MOAYIb MpeaHa3HAuYeH Ui CUCTeMaTH3aluul H  000O0IIeHHs
MPEMETHOTO COJIEPIKaHUS U OIBITA NEeSITEIBHOCTH, TPUOOPETEHHOTO MPH U3YyYEHUHU BCErO Kypca (GU3UKH, a
TaKkKe JUIS TMOATOTOBKM K OCHOBHOMY TOCYIAapPCTBEHHOMY SK3aMeHy MO (H3UKE s 00ydaroImuxcs,
BBIOPABIINX ATOT YUEOHBIH MpeIMeT.

[Tpu n3ydeHnn TaHHOTO MOJYIIS PEATU3YIOTCSA U CUCTEMaTH3UPYIOTCSl BUABI ACATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CNeunBaeTCsl JOCTIKEHHE MPEIMETHBIX W METANpPEeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaToB
oOy4eHus, GOpMHPYETCS €CTECTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICHOBAHUS
SBIICHUA TIPUPOJBl M TEXHUKH, OBIIQJICHUE YMEHHSAMU OOBSICHATh (UIUYECKUE SBICHUS, MPHUMEHSS
MOJTyYCHHBIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YHCIIE KAUECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpyHIMNHAIBEHO JEATEIBHOCTHBIM XapaKTep AAHHOTO pas3lena peanu3yercss 3a CY4ET TOro, 4ro
oOydJaronuecst BHITIOTHSIOT 3aJaHNs, B KOTOPBIX UM TIPE/IaraeTcs:

Ha OCHOBE TOJYYECHHBIX 3HAaHUH pAclOo3HaBaTh W HAYYHO OOBACHATH (U3WYECKHUE SIBICHHUS B
OKpYKAroIel MPUPOIe U TIOBCETHEBHON )KU3HU;

WCIIOJIb30BaTh HAYYHBIE METOJBI WCCIIEAOBAHUS (HU3NYCCKHUX SIBICHH, B TOM YHCJE IS MMPOBEPKH
THIIOTE3 U TIOJTYYCHHUSI TEOPETUIECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HanOoJiee Ba)KHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOTO HCIIONB30BaHMUS PA3IMYHBIX HMCTOYHHKOB JHEPTHH HA OCHOBE 3aKOHA TPEBPAICHUS W
COXpaHEHHS BCEX M3BECTHBIX BUJIOB YHEPTHUH.

MVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IMPOTI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBILIET'O OBPA3OBAHUSA

N3yuenne ¢u3umkn Ha ypoBHE OCHOBHOTO 0O0IIEro 0oOpa3oBaHWs HAIPaBICHO Ha JOCTHIKEHUE

JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

B pesynbraTe nzydyenus Gpu3MKA Ha ypOBHE OCHOBHOTO 00IIIero oopa3oBaHus y oOydaromerocs 0yayT
chOpMHUPOBaHbI CIEAYIOUIUE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

e 1) MATPUOTHUYECKOTO BOCIIUTAHHUSI:

e [ mposiBIEHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUIMCKON (DPU3UYECKOM HAyKH,

e [ [[EHHOCTHOE OTHOIIECHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX--(PU3UKOB;

e 2) rpaskIaHCKOr0 M JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

e [ TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXXICHUH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX MPOOIIeM,
CBSI3aHHBIX C MIPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHUH (PU3UKH;

e [ 0CO3HaHUE BAKHOCTHU MOPATbHO--3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YYEHOTO;

e 3) 3CcTeTHYECKOr0 BOCHUTAHMS:

e [ BOCHpPUATHE ICTETUYECKUX KAaYECTB (PU3NYECKOI HAYKH: €€ TapMOHUYHOTO TOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

e 4) IEeHHOCTH HAYYHOI'O MO3HAHHUSI:

e [ OCO3HaHME IIEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUN, BAXKHENIIEH COCTABIISIIOLLEN KYJIBTYPHBI;

e [ pa3BUTHE HayuyHOU 0003HATENILHOCTH, MHTEpPECa K UCCIIEI0OBATENBCKON IEATEIbHOCTH;

e 5) ¢popMupoBaHusi KyJbTYPbI 310POBbS H YMOIMOHAILHOI0 0JIATOMOJIY YHsI:

e [ oOco3HaHMe IIEHHOCTH 0€30MacHOT0 o0pa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
BKHOCTH MpaBui 0€30MacHOT0 TOBEIEHUS Ha TPAHCIIOPTE, HA JOPOTaX, C SJIEKTPUUECKUM U TETIOBBIM
o0opynoBaHHEM B JOMAIIHUX YCIOBHSIX;

e [ copmMupoBaHHOCTH HaBbIKa pedUIeKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa y
JPYroro 4eyioBeKa;

e 6) TPYIOBOr0 BOCIIMTAHMSI:



e [ QaKTMBHOE YYacTHE B pEHICHUU NPaKTUYECKUX 3a1ad (B paMKax CeMbH, O0O0pa30BaTEIbHOM
OpraHu3aliM, TOpoja, Kpas) TEXHOJIOTHYECKON M COIMaIbHON HAINPaBIECHHOCTH, TPEOYIOIIMX B TOM
quclie U GU3NYECKUX 3HAHMIA,

e [ WHTEpeC K MPAKTUICCKOMY U3yICHHIO MPOECCHA, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHUS:

e [ OpuUEHTAalUUs Ha MPUMEHEHUE (PU3UYCCKUX 3HAHUU NI pelICHHs 3a/ad B OOJACTH OKPYXKAIOMICH
Cpelibl, TUTAHUPOBAHUS MIOCTYIKOB U OIIEHKH WX BO3MOKHBIX MOCIIECICTBUN JIsI OKPY>KAIOIIEH CPEJIbI;

e [ OCO3HaHHE TTI00ATLHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM U IyTeH WX PELICHUS;

e 8) ajanTanuu K U3MEHSIOIUMCS YCJIOBHSIM COMUATBLHOI H IPUPOIHOI Cpe/bl:

e [ morpeOHOCTH BO B3aUMOJICHCTBUM IIPU BBITIOJHCHUHM HCCIICIOBAHUN W TPOCKTOB (DHU3MUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;

e [ TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePE3 MPAKTUUECKYIO ACSTEILHOCTD;

e [ moTpeOHOCTh B (DOPMUPOBAHHHM HOBBIX 3HAHWW, B TOM uucie GOpMYIUpPOBATH WJIEH, TIOHSITHS,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSAX;

e [ oco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKHY;

e [ TUIAHHPOBAHME CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3UUECKUX 3HAHMIA,

e [ cTpeMJieHHWE aHAJIM3UPOBATh W BBISBJISATH B3aUMOCBSI3M MPHUPOJIBI, 00MIECTBA U SKOHOMUKH, B TOM
YHUCJI€ C UCTIOIB30BaHNEM (PU3MUECKUX 3HAHUM;

e [ OIIEHKA CBOMX JCUCTBUN C YYETOM BIIHMSHHS Ha OKPYKAIONIYIO CPEy, BO3MOKHBIX TJI00ATBHBIX
MTOCJIE/ICTBUM.

METANPEIAMETHBIE PE3YJIBTATHI

B pesynpraTre ocBoeHus mporpaMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETo 0oOpa3oBaHUs Yy
oOyyaromerocsi OyayT chopMHUpoBaHBl MeTaNpeIMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIHLHBIC
VHHUBEpCaJbHbIE  Y4eOHBIE JCHCTBHSA, KOMMYHUKAaTHBHBIC YHHBEpCAJIbHBIC Yy4eOHBIE  JCHCTBUS,
pEryIsTHBHBIC YHHBEPCATbHBIC YICOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUS

Ba3oBble JJornueckue neiicTBus:

® BBIIBJIATH M XapaKTEPH30BATh CYIIECTBCHHBIC TPU3HAKH O0OBEKTOB (SBJICHUI);

® YCTaHABIIMBATh CYNICCTBEHHBIH MpPH3HAK KIacCU(PUKAIMH, OCHOBaHUS JUIsl OOOOIIECHUS U
CpaBHCHUS;

® BBIIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYMsT B pacCMaTpuBaeMbIX (akTaX, HJaHHBIX U
HAOJTFOICHUSX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHHSIM;

® BBISBJIATH NPUYMHHO--CIICACTBEHHBIC CBSI3U TPU M3YyYCHUU (DU3UYECCKHUX SIBJICHUH M IMPOIECCOB,
JeNIaTh BBIBOJBI C UCIIOJI30BAHUEM JICAYKTHBHBIX M WHIYKTUBHBIX YMO3aKIIOUYCHUH, BBIIBUTATh
THITIOTE3bI O B3aUMOCBSI35X (PU3NYCCKUX BEIMYUNH;

® CaMOCTOATENBHO BBIOMpATh CMOCOO pemieHUs y4eOHOUM (u3nueckodl 3amaud  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHs, BHIOOp HanOoJee MOIXOAAIIET0 C Yy4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUER).

ba3zoBble ucciieroBaTe/ibCKHe 1eiCTBUA !

®  ICIIOJIb30BATh BOMPOCHI KaK UCCIIE0BATENLCKUN HHCTPYMEHT TIO3HAHUS;

® TMPOBOAUTH TIO CAMOCTOSTENFHO COCTABICHHOMY IIJIaHY OMBIT, HECIOXKHBIA (hU3HUYECKHA
AKCIEPUMEHT, HEOOIBIIIOE UCCIeI0BaHUE (PU3NUECKOTO SIBJICHHUS,

® OICHMBATh HA TPUMEHUMOCTH M JIOCTOBEPHOCTH HWH(POpPMAIMIO, TMOIYyYCHHYI0O B XOJe
WCCIIeTOBAHUS W IKCTIEPUMEHTA;

® CcaMOCTOATENbHO (OPMYTUPOBaTH OOOOIIEHUS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHHUS,

® POTHO3UPOBATH BO3MOKHOE JIAbHEHIIIEE Pa3BUTHE (PU3UIECKHIX MPOIECCOB, a TAK)KE BBHIABUTATH
MIPEIMOJIOKEHUS 00 UX PA3BUTHUH B HOBBIX YCIIOBUSX U KOHTEKCTaX.



Pabora c unopmanmeii:

NPUMEHSATh Pa3IMYHBIC METOJbl, MHCTPYMEHTHI M 3alpoChl IpU MOUCKE W O0TOOpEe MHPOpPMALUU
WIN JAHHBIX C YYETOM NPEIIOKEHHOH yueOHOH (hr3nuecKoil 3aauu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BHUIOB U
(dhopM TpeicTaBICHHS;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMANbHYIO  (GOpMY  TpeACTaBIeHUs  WHPOpPMALUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4i HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOM TpaguKod U uX
KOMOHHAITUSMH.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIBLHBIC yqeﬁnble JelcTBUS:

B XOJIe OOCYKICHHs YUeOHOro MaTepuala, pe3yJabTaToB JIa00pPaTOPHBIX PadOT U TPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl M BBICKA3bIBaTh HUJCH, HAIICJICHHBIC Ha
pelIeHre 3a/1aui U NoJiiepKaHue O1aroKenaTeIbHOCTH OOLICHMS;

COTIOCTABJISITh CBOM CYXKACHHUS C CYXKJIEHHUSIMH JAPYTUX YYaCTHUKOB JHaiora, OOHapyXHBaTh
pa3IM4Me U CXOJICTBO MO3UIIN;

BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

NyOJUYHO TPEJCTABISATh PE3YJIbTAaThl BBITIOJHEHHOTO (PU3MUECKOTO ONBbITa (IKCIIEPUMEHTA,
HCCTIeI0BaHUs, TIPOEKTA);

MMOHUMATh M UCIOJIH30BATh NMPEUMYIIECTBA KOMAHJIHONW M MHAUBUyaTbHON pabOTHI MPU PEIICHUU
KOHKpETHOM (hr3nueckoi mpoobIemsl;

MPUHUMATH 1€ COBMECTHOM JEeATEIHbHOCTH, OPTaHU30BBIBATH JECUCTBHUS MO €€ JOCTH)KCHHIO:
pacrmpeiensaTh poiu, 00CYXIaTh MPOIECCHl H Pe3yIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUSI
HECKOIBKHX JIFOJIEH;

BBITIOJIHATH CBOIO YacThb pabOThI, IOCTUrasi KAYECTBEHHOTO pe3ysibTaTa 0 CBOEMY HalpaBJIEHUIO U
KOOPJAMHUPYS CBOU ACHCTBUSA C APYTHUMH WICHAMH KOMaH/IbI,

OIICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMH NOPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHS

Camoopranuszanus:

BBISIBIISITh TPOOJIEMBI B JKU3HEHHBIX U Y4YEOHBIX CHUTyalMsX, TPEOYIOIIUX IS PpPEelIeHHs
(buznyecKux 3HaAHUI;

OpUEHTHPOBATHCS B PA3IUYHBIX MOJIXOJaX MPUHATUS peleHUH (MHAWBHIyaIbHOE, MPUHSITHE
pelIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIoif);

CaMOCTOSITENIBHO COCTABIISATh aJITOPUTM pelIeHHs] PU3NYECKOM 3a7jaun WU TJIaHa MCCIeA0BaHuUs C
Y4ETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejiaracMble
BAapUAHTHI PELICHUM;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJILHBI HHTEJJIEKT:

J1aBaTh a/IeKBaTHYIO OLICHKY CUTYallMM U IpeasiaraTh MjaH e€ H3MEeHEeHUS;

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEIOCTUIKEHHUS) pe3yiIbTaTOB JEATENbHOCTH, JaBaTh OLIEHKY
IpUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJI BBIIOJIHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUS] WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHMBIIUXCS CHUTYaIH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO JAPYroro 4ejoBeka B XOJ€ CIIOpa WIM JUCKYCCHM Ha HAy4YHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHUs U JIOTUKY JPYroro;

MpU3HABATh CBOE MPaBO Ha OMIMOKY NMPH pEelIeHUH (U3NYECKUX 3a7ay WIM B YTBEPXKACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYIroro.

HNPEIMETHBIE PE3YJIbTATbBI



K konHmy oOydeHnuss B 7 KJjacce MpeaIMETHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh y OOYHAIOIIUXCSA YMEHUI:

UCTOJb30BaTh TOHATUS: (U3MUECKHE M XUMHUYECKUE SBJICHUS, HAONIOJICHHE, AKCIIEPHMEHT,
MOJieNb, THIIOTE3a, EAMHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BemecTBa (TBEpHOE, IKHUJAKOE, Tra3000pa3HOE), MEXaHHYECKOe JBUXKEHHE (paBHOMEpPHOE,
HEpPAaBHOMEPHOE, NPAMOJIMHEHHOE), TpPaeKTOpUs, pPaBHOAEHCTBYIOIIas cuja, JedopManus
(ympyrasi, maacTU4ecKkas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuyarth siBieHus (Iudys3usi, TEIIOBOE JBUKEHUE YACTHI] BELIECTBA, PABHOMEPHOE JIBUKEHUE,
HEpPAaBHOMEPHOE JIBWKEHHE, WHEpIUsS, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPABIX TeEl C
3aKpEeIIEHHONW OCBIO BpAIllCHUs], Nepeada AaBJIeHUsT TBEPABIMU TEIAMHU, KUAKOCTIMU U razaMu,
aTMoc¢epHOe JaBJeHUE, IJIaBaHNE TeJ, TPEBPANICHUS MEXaHUYECKON SHEPTHH) 110 OTMCAHUIO UX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHHUE;
pacrno3HaBaTh MPOSBIECHUE N3YYEHHBIX (U3NYECKUX SBJICHUI B OKPY)KaIOLEM MHPE, B TOM YHCIIE
(du3uYecKue SBICHUS] B TIPUPOJIE: MPUMEPHI JBIKCHHUS C PAa3JIMUYHBIMU CKOPOCTSIMH B KHUBOU U
HEXUBOU TPHUPOJE, ICHCTBHE CHIIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIUSHHE aTMOCHEPHOTO
JIABJICHUS Ha YKMBOM OpraHu3M, IJlaBaHUE pbIO, pblYaru B TEJE YeJIOBEKa, IPH 3TOM NEPEBOIUTH
MPaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (IMpU3HAKK) PU3NUYECKUX
SIBIICHHM;

OTIMCHIBATh M3yUYEHHBIE CBOMCTBA TeN U (M3UYECKUE SBJICHUS, UCTIOJIB3Ysl (DU3UUECKHE BEITMYMHBI
(macca, 00BEM, MIIOTHOCTH BEILIECTBA, BPEMS], ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH,
CHJIa TSKECTH, BeC Tejla, Ccuja TPEeHHs, JaBjieHue (TBEPIOro Tena, >KUIKOCTH, Trasza),
BBITAJIKMBAIOIIAsl CWJIa, MeXaHW4eckas paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO2(pPUITMEHT MOJE3HOTO ACHCTBUS MEXaHU3MOB, KHHETHYECKAsl U MOTEHIIMAIbHAS YHEPTHS), IPU
OMMCAHUU MPABUIBHO TPAKTOBATH (PM3NYECKUI CMBICI UCIOJIB3YEMbIX BETUYHMH, UX 0003HAUCHUS
U eAUHMIBI (PU3NYECKUX BEIUYMH, HaXOAUTh (DOPMYIbI, CBS3bIBAIOLIME NAaHHYIO (PU3MYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIUYHMHAMH, CTPOUTH I'padMKU H3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYMH;

XapaKTepH30BaTh CBOMCTBA Te, (PU3MUeCcKUe SABJICHUS U MPOIIECCHI, UCTIONb3Ys MpaBUia CIOKEHUS
cun (BIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBUIIO PAaBHOBECH S
peruara (670Ka), «30J10TO€ MPABUIIO» MEXaHUKH, 3aKOH COXpaHEHHS] MEXaHUUYECKON SHEpruu, Mpu
3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;
OOBACHATh (U3MYECKHE SBJICHUS, NPOIECCHl M CBOICTBA TeJd, B TOM 4YHCIIE M B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBISABIATH MPUUUHHO--CIEICTBEHHBIE CBS3HU,
CTPOUTH OOBSACHEHHE W3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 1-2 HM3y4EeHHBIX CBOWCTBA
(buznyecKkux ABJIeHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3afauyud B 1—2 [EHCTBUS, UCHONB3YSd 3aKOHBI U (OPMYIbI, CBS3bIBAIOIINE
¢buznueckue BENWYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3a/a4dl 3alKChIBaTh KPATKOE YCIOBHE,
MOJCTaBIATh (PU3HUECKUE BETUYUHBI B (JOPMYIBI U MPOBOJUTH PACUEThI, HAXOJIUTh CIPABOYHbBIE
JTaHHbIE, HEOOXOJAMMBbIC [IJIs peIIeHHs 3a/ady, OICHUBATh PEATUCTUYHOCTb MOJy4ECHHOM
(bu3MUECKO BEIUYUHBL;

pacrno3HaBaTh HPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh MPHU MOMOIIUA (PU3UYECKHX METOJIOB, B
OTHMCAHUU HCCIEIOBAaHUS BBIICIATH MPOBEpsieMOE IMPEAINoJIoKeHue (TUIOTe3y), pa3inyaTb M
MHTEPIPETUPOBATH MOTYYECHHBIA pe3yNbTaT, HAXOAUTH OIIUOKU B XO/I€ OMBITA, JeNaTh BHIBOJIBI TIO
€ro pe3ysbTaTaMm;

MPOBOJNUTH OMBITHl MO HAOMIOJIEHUIO (PU3UUECKUX SBICHUNW WM (PU3MYECKUX CBONCTB TeN:
dbopMynupoBaTh MpPOBEpsIieMbIEe MPEINOJIOKEHUsI, CcOOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pynoBaHus, 3aMMCBIBATh XOJI ONBITa U (POPMYIHPOBATH BHIBOIBI;

BBITIONIHATh TPSAMBIE HM3MEPEHUS pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEéMa, CHIbI H
TEMIEPATyphl C KUCIOJIH30BAHHEM aHATIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3AHUS
mpuOOPOB ¢ YIETOM 33aJaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;

MPOBOJNTHh HCCIEAOBAaHHE 3aBUCHUMOCTH OJHOM (U3WYECKOW BEIUYUHBI OT JAPYrol c
WCIOJIb30BAHMEM TPSIMBIX W3MEpPEHUH (3aBHCHUMOCTH MYTH PAaBHOMEPHO JBHXKYIIETOCS Tela OT



BPEMEHHU JIBIKEHUS TeJa, CUJIbl TPEHHs CKOJIbKEHUS OT Beca Teja, KadecTBa 00pabOTKU
IIOBEPXHOCTEH TEI M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAJU CONPUKOCHOBEHMS TEJl, CHUJIbI
YIIPYroCTH OT YJUIMHEHUSI IPYKHUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH TeJja, OT INIyOHMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHS pbluara v 0JIOKOB), y4aCTBOBaTh B
IUTAHUPOBAHUM Y4EOHOTO HCCIIEIOBaHMS, COOMPATh YCTAHOBKY M BBITIOJHITH W3MEPEHHUs, CIEAYs
MPEVIOKEHHOMY IUIaHY, (UKCUpOBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKHUX
BEeJIMYMH B BHUJAE MPEIUIOKCHHBIX Tabnui u TpaduKOB, JeNaTh BBIBOJABI IO pe3yiabTaTaM
HCCIIEZIOBaHMUS;

MIPOBOJIUTH KOCBEHHBIE HM3MEPEHHs (PU3MUYECKMX BENWYMH (IUIOTHOCTh BEIIECTBA KHUIKOCTU W
TBEPAOro Tena, CHJIa TPEHUSI CKOJIbKEHMs, JaBJIE€HUE BO3[yXa, BBITAJIKUBAIOLIAs CHUJIA,
JEUCTBYIOMIAs Ha TOTPYKEHHOE B KHIKOCTh TENO, KO3()(MUIIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHHU3MOB), cIeAysl MpPeNIOKeHHOW MHCTPYKLIMU: TMPU BBINOJHEHUM H3MEpPEHUH coOHpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE UCKOMOM BEJIMYUHBL;

coOroAaTh MpaBuila TEXHUKU O€30MacCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000y IOBAHUEM;
YKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOMLIAIOIINECS COCYyJbl, OapOMETp, pbluar, MOJIBMKHBIA M HEMOJBMKHBIN OJIOK,
HAKJIOHHAsSI JIOCKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMUCTB C
OMOpPOH Ha UX ONMHUCAHUA (B TOM YHUCIIE: MOAIIUITHUKY, YCTPONUCTBO BOJOTPOBO/IA, THIPABINYECKUI
Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCHOJb3ysd 3HAHUS O CBOWCTBAxX
(buznuecKux SABJICHUN U HEOOX0AUMbIe GU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHl (HAXOOUTh HMHMOPMALMIO O MPUMEpPax) MPAKTHUECKOTO HCIOIb30BaHUS
(bu3NyecKuX 3HaAHUN B MOBCEAHEBHOM >KM3HM JUIs oOecrieyeHus: 0€30MacHOCTH IpU OOpalleHuu C
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 370pPOBbS U COOJIOAECHUS HOPM
9KOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOLEH Cpene;

OCYILIECTBIIATh OTOOP HMCTOYHUKOB HMHGpOpManuu B VIHTepHETE B COOTBETCTBMM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMCIOIIMXCS 3HAHMM M IIyT€M CpPAaBHEHHUS Pa3INYHBIX
UCTOYHHUKOB BBIIEIATh MHPOPMALMIO, KOTOpas SBJISETCS NPOTUBOPEUMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BATh IPU  BBINOJHEHWH Y4EOHBIX 3aJaHUN HAy4HO--TIOMYJSIPHYIO JIUTEpaTypy
(Gu3n4ecKoro CcoAep)KaHus, CIpPaBOYHbIE MaTepHaibl, pecypchl ceTh VHTepHeT, BlaieTh
npuéMaMi KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHMs HMHEGOpMAIMKU W3 OJHON 3HAKOBOM
CHUCTEMBI B JAPYIYIO;

co3/1aBaTh COOCTBEHHbIE KPATKHUE MUCbMEHHbIE U YCTHBIE COOOLIEHHS HA OCHOBE 2—3 HCTOYHHUKOB
uHbopMaluu (PU3MYECKOTO COJEpXKaHMs, B TOM YHUCIIE IMYOJUYHO AenaTh KpPaTKUE COOOLIEHHS O
pe3yibTaTax HPOEKTOB WM Y4eOHBIX HCCIEIOBaHMM, IpPH STOM TIPAMOTHO HCIOJIb30BaTh
W3yYEHHbIN MOHATUHHBIN anmapar Kypca (pU3HKH, CONPOBOXK/JIATh BHICTYIIJICHUE IPE3EHTALIEH;
IIPU BBINIOJIHEHUH Y4EOHBIX MPOEKTOB M HCCIEAOBAaHUM pacnpenensTh 00S3aHHOCTU B IpyIIe B
COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJa4aMH, CIEAUTH 3a BbBIIIOJHEHUEM IUIaHA JIEHCTBHH,
aJIeKBaTHO  OLICHMBAaTh COOCTBEHHBI BKJIaJ B  JESITEIbHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHHMKaTHUBHOE B3aUMOJICHICTBUE, YUUThIBAsi MHEHHE OKPY)KAIOILIKX.

K koHiy oOydyeHus B 8 Kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
Cc(OPMHPOBAHHOCTh y OOYJAIOLIUXCSl YMEHUI:

HCIIOJIb30BATh MOHATHA: MacCa U PA3MEPbl MOJICKYII, TCIJIOBOC IABHIKXCHUC ATOMOB U MOJICKYII,
arperatHbl€ COCTOSIHUA BCIHICCTBA, KPUCTAUIMYCCKHUE U aMopcprIe TCI1a, HACHIIICHHBIA H
HEHACHIIIEHHBIN nap, BJIA)KHOCTb BO34yXad, TEMIICpaTypd, BHYTPCHHSASA OSHCPIUsd, TEIIOBOM
ABHUIaTClIb, BHCMCHTapHLIﬁ BHCKTpI/I‘{eCKI/Iﬁ 3apsag, OJCKTPHUYCCKOEC TII0JIC, IPOBOAHUKU H
AUIJICKTPUKH, MMOCTOSTHHBIM 3HeKTpH‘leCKI/II>'I TOK, MAaroHuTHOC I10JIC;

pas3iiniaTtb SABJICHUSA (TCHJIOBOC pacliupC€HuC U CxKaTUEC, TCIUIONECpCaada, TCIJIOBOC PABHOBECHUC,
CMauYMBaHUC, KAIIWJUISIPHBIC ABJICHHA, HWCIIAPCHUC, KOHJACHCALUA, IJIABJICHUC, KPUCTAJIJIN3alHAd
(OTBep,Z[eBaHI/IC), KHUIICHUC, TCILIoNCpEeaAala (TCHHOHpOBO,Z[HOCTB, KOHBCKIIHA, I/ISHy‘{CHI/IC),
QJICKTpU3alus TCII, B3aHMOJICHCTBHE 3apsa0B, JIeicTBUA QJICKTPUYCCKOIO TOKa, KOPOTKOC



3aMbIKaHHE, B3aUMOJICHICTBUE MAarHUTOB, JEHCTBME MAarHUTHOIO MOJS Ha IPOBOJHUK C TOKOM,
JIEKTPOMArHUTHAasi MHAYKLHS) [0 ONMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOe SIBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXAIOIIEM MUpPE, B TOM YUCIIE
¢u3nyeckue SBICHUS B MPHUPOJE: IMOBEPXHOCTHOE HATSDKEHHE W KAaNWJUIAPHBIC SIBICHHUS B
pUpOJie, KPUCTAIUIBI B Mpupoje, ninydenue ComHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHue pOCHI, TyMaHa, WHEs, CHEra, AIIEKTPUYECKHE SBJICHUS B aTMoc(depe, IIeKTpUIecTBO
KUBBIX OPraHU3MOB, MATHUTHOE TIOJIe 3eMIIH, Ipeii( TOIIOCOB, POJIb MArHUTHOTO TIOJIS JUIS KU3HH
Ha 3emuie, MOJISIPHOE CUSIHUE, IIPU 3TOM MEPEBOANUTH MPAKTUYECKYIO 337jauy B Yy4E€OHYIO, BBIJIEISTh
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKUX SBICHUM;

OTIHCBHIBATH M3yYCHHBIC CBOWCTBA TEJ M (PU3MUECKUE SBICHHS, MCIOJB3Ys (PU3MUECKHE BETHMIUHBI
(TemmepaTypa, BHYTPEHHSSI SHEpPrusi, KOJMYECTBO TEIUIOTHI, Y/AEIbHAs TEILNIOEMKOCTH BEILLECTBA,
yJenpHas TeIUIoTa IJIaBJlIeHUs, yAeIbHas TEIUIoTa MapooOpa3oBaHus, yelIbHas TEIIOTa CrOPaHUs
TOIUTMBA, KOA((ULIHEHT MOJE3HOTO JEWCTBMS TEIIOBOM MAIIMHBI, OTHOCHUTEIbHAs BIIAYKHOCTb
BO3J/lyXa, JJIEKTPUYECKUH 3apsij, CHJa TOKa, DJEKTPUUECKOE HalpsyKeHUe, COMPOTHUBIICHUE
MIPOBOJIHHKA, Y/AEIbHOE CONPOTHUBIICHUE BEIIECTBA, padOTa U MOIIHOCTH DJEKTPUUECKOTIO TOKA),
P OMMCAHUM MPABUIBHO TPAKTOBAaTh (U3NYECKUIT CMBICI HCIOIb3yEMbIX BETUYUH, 0003HAYECHHUSI
U eAUHMIBI (PU3NYECKUX BEIUYMH, HAXOAUTh (DOPMYIIbI, CBS3bIBAIOLIME JAHHYIO (PU3MYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTHh I'paMKH H3YYEHHBIX 3aBUCUMOCTEH (u3nuecKux
BEJIMYUH;

XapaKTepU30BaTh CBOMCTBa TeJ, (QU3WYECKUE SBICHUS M IPOIECCHI, HCMOJIb3ysd OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOpUM CTPOEHHUS BEIEeCTBA, MPUHIIUI CYIEPHO3ULIUN
nosied (Ha KauyeCcTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma s ydacTka Lemw,
3akoH Jlxoyns—JIeHla, 3aK0OH COXpaHEHHUs HEPTUH, MPU STOM J1aBaTh CIOBECHYIO (hOPMYITHPOBKY
3aKOHA U 3alMCBIBaTh €r0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE CHUTYaIUil
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABISTh MPUYUHHO-CIIECJCTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHHE M3 |—2 JIOTMYECKMX MIaroB ¢ OMOpod Ha 1-2 HM3ydeHHBIX CBOWCTBA (HU3MUECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7auyu B 2—3 [EHCTBUS, UCMOJB3yd 3aKOHBI M (OPMYJbI, CBS3bIBAIOIINE
¢busnueckue BEIMYMHBI: Ha OCHOBE aHajlHM3a YCIOBUS 3aJauyd 3alUChIBaTh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJIOCTATOK JAHHBIX JUIS pELIeHus 3a7ayd, BBIOMpATh 3aKOHBI U (HOpMyIbI,
HeoOXomuMble ISl €€ pelieHHs, MPOBOIUTH PAacyE€Thl M CpPaBHUBATh IOJYYCHHOE 3HAUCHUE
(buznyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE€ MOXHO PEIIUTh HpU MOMOIIM (PU3MUECKUX METOJOB,
UCIIOJIb3YSl OINMCAaHWE UCCIEOBAHMS, BBIICIATH IMPOBEPSIEMOE MPEANOI0KEHUE, OICHUBATD
MPaBUJIBHOCTH MOPSIIKA MPOBEICHUS UCCIIEOBAHUS, JeNIaTh BBIBO/IBI;

MPOBOJUTH OMBITHI [0 HAOMIONEHUIO (U3MYECKUX SABJICHUH WM (U3HUECKUX CBOWUCTB Tem
(KanuIsipHbBIE SIBIICHUS, 3aBUCUMOCTD JIaBIICHHS BO3lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCTHIBAaHMS W HArpeBaHUs NpU U3TYYCHHH OT IBETa W3Nydaromiel (MOTrIoIIaromiei)
MOBEPXHOCTH, CKOPOCTh HCHApPEHHs] BOJBI OT TEMIIEpATypbl >KHJIKOCTH M IUIoOmaAu eé
MOBEPXHOCTH, AJIEKTPU3ALUA TeI M B3aWMOJCUCTBUE AJIEKTPUUYECKUX 3apsA0B, B3aUMOJCUCTBUE
MOCTOSIHHBIX MAarHuTOB, BU3yalu3allds MAarHUTHBIX TIOJIEH IOCTOSIHHBIX MAarHUTOB, JAEHCTBUS
MarHUTHOTO MOJsI Ha MPOBOAHMK C TOKOM, CBOMCTBA DJIEKTPOMArHUTa, CBOWCTBA
ANIEKTPOJBHUraTeNlsi TOCTOSHHOIO TOKa): (opMyaupoBaTh MpoOBEpseMble MPEAINOIOKEHHS,
coOMpaTh YCTaHOBKY M3 MpPEAJIOXKEHHOTO OOOpYIAOBaHHUS, ONHUCHIBaTh XOJl OMbITa U
(bopMynUpOBaTh BBIBOIbI;

BBIIIOJIHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHON BIa)KHOCTH BO3/1yXa, CHJIBI TOKa,
HanpsDKeHUs C MCIOJIb30BaHMEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3WYECKUX BEITUYUH,
CpaBHUBATh PE3y/IbTAaThl U3MEPEHUH C YIETOM 33JaHHON aOCOJIFOTHON MOTrPEIIHOCTH;

IPOBOJIUTh HCCIEIOBAHME 3aBUCHUMOCTH OJHOM (U3MUECKOW BEIMYUHBI OT JApPYrod ¢
HCII0JIb30BAHUEM NPSIMBIX U3MEPEHUI (3aBUCUMOCTb COIIPOTUBIIEHUS IPOBOJHUKA OT €ro JAJIUHBL,
IJIOLIA/IM MOTIEPEYHOT0 CEUYEHNUS U YIEIBHOIO CONIPOTUBIIEHUS BEIIECTBA IPOBOAHMKA, CUIIBI TOKA,



UAYIIEro 4Yepe3 MPOBOJHHUK, OT HANpPSHKEHUS HA MPOBOJHUKE, UCCIICAOBAHUE MOCIIEIOBATEIHLHOTO
U TMapaJuIeTbHOTO COCTUHEHUH MPOBOIHNUKOB): IUIAHUPOBATH UCCIIEOBAHUE, COOMPATh YCTAaHOBKY
U BBITOJIHATH U3MEPEHUS, CIelys MPEUI0KEHHOMY IIJIaHy, (PMKCHPOBATh PE3yIbTAThI MOIy4YEeHHON
3aBHCUMOCTH B BHJIE TaOIUI] ¥ TPadUKOB, JETaTh BHIBOJBI IO PE3yAbTaTaM UCCIIEI0BAHMUS;
MIPOBOJIUTH KOCBEHHBIC WM3MEpEHHUs (U3UUECKUX BEIHUYMH (yIenbHas TEIUIOEMKOCTh BEIECTBA,
CONPOTHUBIIEHUE MPOBOJHHMKA, pPabOTa W MOIIHOCTh 3JIEKTPHUECKOTO TOKA): IUIAHUPOBATH
M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys IMPEIUIOKECHHOW HWHCTPYKIWU, U
BBIUMCIIATH 3HAYEHUE BEJTHYUHEI;

cOOIIIOIaTh IPaBUJIa TEXHUKH 0€30TIaCHOCTH MPH paboTe ¢ 1a00paTopHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh TNPUHIMIIEI JCHCTBUS HM3YYEHHBIX MPHOOPOB M TEXHHYECKHX YCTPOHCTB C
OTIOPOH Ha UX OTIMCAHUS (B TOM YHUCIIE: CUCTEMa OTOTUICHHS IOMOB, TUTPOMETP, IapoBast TypOuHa,
aMIiepMeTp, BOJIBTMETP, CUETUYUK ODICKTPUUYECKOH HSHEPIUH, IIEKTPOOCBETUTEIBHBIC MPHOOPHI,
HarpeBaTeJIbHbBIE dJIEKTPOTPUOOPHI (IPUMEPHI), AIEKTPUIECKHE TTPETOXPAHNUTEIH, MIEKTPOMArHuT,
AIIEKTPOBHUTATEINb MMOCTOSIHHOTO TOKA), MCIIONB3Ysl 3HAHHSI O CBOMCTBAaX (DM3NYECKUX SIBICHUN U
Heo0xoIuMble (PHU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENbHBIE NMPHOOPHI 1O CXeMaM |
CXEMATUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOPaHHUs, DJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI AIIEKTPUYECKHX MEeNe C
MOCIIEIOBATeIbHBIM W TApaJUICNIbHBIM ~ COSAMHEHUEM  JJIEMEHTOB, pasjinyas  YCIOBHBIE
0003HAYECHHSI DIIEMEHTOB MIEKTPUIECKUX IIETIEH;

MPUBOANTH TIPUMEPHI (HAXOAWTh HH(OPMAIMIO O MpHUMEpax) MPaKTUYECKOTO HCIOIH30BAHUS
(bu3NYeCcKUX 3HaHUH B MOBCEIHEBHON JKMU3HU Ul 0OecneueHus] 0e301acCHOCTH TpY OOpaIieHu ¢
npudopaMi M TEXHUYECKUMH YCTPOHCTBAMH, COXpPAaHEHHUS 370POBbS W COONIOJICHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaIoLEel Cpene;

OCYLIECTBIIATh TMOUCK HH(pOpManuu Qusnueckoro conepxkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH U MyTEM CPaBHEHUS JIOTIOJHUTENIBHBIX HICTOYHUKOB BBIIENIATh HH(OPMALIHIO,
KOTOpas ABJISETCA MPOTUBOPEUMBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJb30BaTh IPU  BBINOJHEHWH YYEOHBIX 3aJaHUN  HAy4HO--NIOMYJSIPHYIO JIUTEpaTypy
(GU3NYECKOr0 COAEp)KaHUs, CIpPaBOYHbIE MaTepHuaibl, pecypchl ceTh VIHTepHeT, BlIaJeTh
npuéMaMi KOHCIEKTUPOBAHMUSA TEKCTa, NpeoOpa3oBaHMs HMHGOpMAIMM W3 OJHON 3HAKOBOMU
CHCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE IUCbMEHHBIE U KPaTKHE YCTHbIE COOOIIEeHHs, 0000mas nHdopMaluo u3
HECKOJIbKUX HCTOYHMKOB (DPU3UYECKOTO COAEp)KaHUs, B TOM 4YHUCIE IyOJIMYHO IPEICTaBIATh
pe3yiabTaThl NPOEKTHOM MM  HUCCIEIO0BATEIbCKON  JI€ATENHOCTH, IpPU 3TOM TI'PaMOTHO
UCIOJb30BaTh M3YYEHHBIH NOHATHHMHBIN ammapar Kypca (U3UKH, COIPOBOXKAATh BBICTYIICHHUE
MpEe3eHTAIUEH;

IIPU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEN0BAHMNA (PU3MUECKUX IMPOLECCOB pacHpeaesiTh
00513aHHOCTH B IpyIIe B COOTBETCTBUM C IOCTABICHHBIMU 3a]lauaMy, CICIUTh 32 BBINOJIHEHHEM
IUIaHa JEWCTBUH M KOPPEKTHPOBaTh €ro, aJaeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIax B
JeATeIbHOCTb I'PYIIIbI, BHICTPAUBaTh KOMMYHMKATHBHOE B3aMMOJAEHCTBUE, MPOSIBIISAS TOTOBHOCTD
paspeniatb KOH(QJIUKTHL

K koHIiy o0y4yeHus B 9 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXKaTb
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

HCIIOJIb30BAaThb MNMOHATHA: CUCTCMa OTC‘IéTa, MaTrepualibHass TOYKa, TPAaCKTOPHA, OTHOCUTCIBHOCTb
MCXaHHUYCCKOTI'O JABWKCHUA, )Ie(bOpMaLII/ISI (ynpyrax, HJIaCTI/I‘{eCKaH), TPCHHUC,
HEHTPOCTPEMUTCIIBHOC YCKOPCHUC, HEBCCOMOCTb U TCPCIPY3KH, LECHTP TAXKECTH, a0COIIOTHO
TBép,[[OC TCJIO, HCHTP TAKECTU TBép,I[OI‘O TCJIa, paBHOBCCUC, MCXAHUYCCKHUC KoJIcOaHHS U BOJIHBI,
3BYK, I/IHCI)paBBYK " YIbTPA3BYK, J3JICKTPOMAIHUTHBIC BOJIHBI, IIKaJa 3JICKTPOMArHUTHBIX BOJIH,
CBCT, 6J'II/I30py'KOCTB U OaJIbHO30PKOCTL, CHICKTPbI UCITYCKaHHA W NOTJIOIICHUA, aJ'H:»(I)a', oeta- u
raMma-usIydCHHsl, U30TOIIbI, AACpHAA SHCPICTUKA,

pa3jiniaTtb SABJICHUS (paBHOMCpHOC )51 HCPAaBHOMCPHOC HpﬂMOJ’IHHCﬁHOC JABWKCHUC,
PaBHOYCKOPECHHOC HpHMOJ’IHHCﬁHOC JBHXKCHHC, CBO6OI[HO€ MaaACHUEC TCJI, paBHOMEPHOC NABUKCHUC
0 OKPYKXHOCTH, B3aHMOJICHCTBHE TCJI, PCAKTUBHOC IIBWXCHUC, KoJiebaTeIbHOE JABHOKCHHEC



(3aTyxarolye M BBIHY)KICHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JIBWKCHUE, OTPaKEHHE 3BYKa,
IPSIMOJIMHENHOE pPacHpOCTPaHEHUE, OTPAKEHME M IPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaKEHHE CBETa, PA3JIOKEHHE OEJIOr0 CBETa B CIEKTP M CIIOKEHHE CIEKTPAJIbHBIX IIBETOB,
JMCIIEPCUSl CBETA, €CTECTBEHHAs paJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOro CIIEKTpa
U3JIy4yeHHs) 10 ONMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3MUYECKOE SIBJICHHUC;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (DU3MUECKHX SBICHUHA B OKPYXKAIOIIeM MHpE (B TOM YHCIIe
¢bu3nveckue SBICHUS B MPUPOJAE: MPWIMBHI M OTJIMBBI, JABWKEeHHE TUTaHeT COTHEYHOUW CHCTEMBI,
pPEaKTUBHOE JBM)KEHHME >KHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHUE,
ceiicMHuYecKre BOJIHBI, IIyHaMH, 9X0, LIBETA TE€J, ONITUYECKUE ABJICHUS B IIPUPOJIE, OMOJIOTUYECKOE
NeMCcTBUE BUIUMOIO, YIbTPaUOJIETOBOTO U PEHTTEHOBCKOTO HW3JIYyYEHMH, €CTECTBEHHBIN
paIMOaKTUBHBIN (OH, KOCMUYECKUE JIy4H, PAJANOAKTHBHOE HM3JTyUeHHE MPHPOJHBIX MHHEPAJIOB,
NeMCTBUE pPaJUOAaKTUBHBIX M3Iy4€HHH Ha OpraHu3M 4YelloBeKa), MpU OTOM MEpPEeBOIUTH
MPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (HPU3HUECKUX
SIBIICHUM;

ONKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (GU3NYECKUE SIBICHUS, UCTOIb3Ys (PrU3HMUEeCKUe BETUUYUHbI
(cpeaHsis M MIHOBEHHash CKOPOCTb Te€jla NpU HEPAaBHOMEPHOM JIBIJKEHUH, YCKOpPEHHE,
nepeMeleHue, myTh, yriioBas CKOPOCThb, CUjla TPEHMsI, CUJla YIIPYTOCTH, CUIIa TSKECTH, YCKOPEHHE
CBOOOJHOTrO TAaJEHHUSA, BeC Teja, UMIYIbC Tejla, HUMIYJIbC CHUJIbI, MeXaHudeckas padora u
MOIIIHOCTh, TOTEHIIMAIbHAS YHEPTHS TeNa, MOJHATOr0 HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS
SHEprusl CXKATOM MPYKWHBI, KWHETUYECKasi dHEPIUsl, MOJHAs MEXaHW4YecKas 3HEprus, Mepuos u
yacToTa KojeOaHuH, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb
MIPEIOMIIEHHUS] CPE/Ibl), TPHU ONHMCAHUU MPABUIHHO TPAKTOBATh (PU3HMUECKUN CMBICIT UCTIOIB3YEMbIX
BEJTMYMH, 0003HAYEHHS] U €IUHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBS3bIBAIOLINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKyd H3y4EHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SIBICHUS U MPOIECCH, UCHOJb3Ys 3aKOH COXPaHEHUS
SHEpruM, 3aKOH BCEMHUPHOTO  TATOTEHHS, MPUHLUI  CYNEPIO3ULIHUU  CHJI, TPUHIUI
oTHOcuTenbHOCTH ["anmuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJbCA, 3aKOHBI OTPAXKEHUS
U TpPENOMIIEHUS CBETa, 3aKOHbI COXPAHEHMs 3apsAJOBOTO M MAacCCOBOTO YHCEN MpHU SAECPHBIX
peakuusix, IpU OTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alHChIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBACHATH (PU3MUECKHE MPOLECChl M CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE CHUTyaluil
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO--CICICTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTHYECKHX IIaroB ¢ OMOpod Ha 2—3 HM3y4eHHBIX CBOMCTBA (PU3HYECKHUX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

pemath pacy€THbIC 3a/1a4u (OMHUpPAIOUINECs HA CUCTEMY U3 2—3 ypaBHEHUN), HCHOJB3Ys 3aKOHBI U
dbopMynbl, cBA3bIBarOIIME (U3WYECKUE BEIWYMHBI: HAa OCHOBE aHalkM3a YCJIOBUS 3aJayu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIONIME WU HM30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI M (GOpMyJbl, HEOOXOOUMBIE [UIsl pEIIeHHs, MPOBOJUTH pacdy€Tbhl M OLEHUBATH
PEATUCTUYHOCT OTYYEHHOTO 3HaYeHUS (PU3NYECKOM BETUUYHHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MpPU TOMOIIH (PU3HMYECKUX METOJIOB,
UCIOJIb3YSl OINHCAaHWE WCCIENOBAHMS, BBIICIATH IPOBEPSEMOE IMPEAINOJIOKEHNEe, OLIEHUBAThH
MPaBUJIBHOCTh TMOPSAKAa MPOBEACHUS MCCIEIOBaHUs, JellaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIOICHUH U OTBITOB;

IPOBOJIUTH OMBITHI O HAOMIOACHUIO (PU3MUECKUX SBICHUH MM (U3NYECKUX CBOMCTB Tem
(u3ydeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHUs SHEPrMH, 3aBHUCUMOCTh Mepuoja
KoJieOaHU MPYKUHHOTO MasTHUKA OT MacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYAbl MaJbIX KojeOaHWH, MPSIMOJIMHEHHOE pachpOCTpaHEHUE CBETa, pas3sio’KeHHe Oeroro
CBETa B CIIEKTP, U3yYCHHE CBOMCTB M300pa)XCHUS B IJIOCKOM 3€pKajle M CBOWCTB M300pakeHUs
npeaMera B coOMparomiel JuH3e, HaOMIoIeHHE CIUIOIIHBIX M JIMHEWYaThIX CIIEKTPOB M3IY4YEHUs):
CaMOCTOSITEJIbHO COOMpPAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHMs, OMUCHIBATH X0
OTIBITa M €T0 Pe3yIbTaThl, (GOPMYTUPOBATH BHIBOJIBI;



MPOBOJIUTH TPH HEOOXOJAWMOCTH CEPHIO MPSIMBIX H3MEPEHUH, Ompenenss CpeaHee 3HaueHue
u3MepsieMoil BennuuHbl ((POKYCHOE paccTOsiHME cOoOMparomieil JHMH3bI), 0O0CHOBBIBATH BBHIOOD
croco6a u3MepeHus (M3MEPUTENHHOTO Tprbopa);

MIPOBOJIUTH HCCIECIOBAaHME 3aBUCUMOCTEH (U3MUYECKMX BEIMYMH C MCIOJIB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBHCUMOCTh IYTH OT BPEMEHH IpPHU PABHOYCKOPEHHOM JBIKEHHM 0€3 HadalbHOU
CKOpOCTH, TepHoJia KoJeOaHHi MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIjia
OTpaKEHHsI CBETa OT yrila MaJACHUS M yIJia TPEJIOMIICHHS OT yrila MajeHus): IJIaHUPOBATH
HCCIIEIOBaHUE, CAaMOCTOATEIBHO COOHMpaTh YCTAaHOBKY, (DMKCHPOBATH PE3yJIbTATHI IOIY4YECHHOU
3aBHCUMOCTH (PU3MYECKHUX BEJIMYUH B BHJIE TAOIHUIl ¥ TPAdHUKOB, JEIATh BHIBOJBI M0 pe3ybTaTaM
WCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUsI (PM3MYECKHX BEIMUYUH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tena
IpU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOIHOTO TAaJeHHs, >KECTKOCTh IPYKUHBI,
KO3 (UIIMEHT TPEHUS CKOJBKEHMs, MeXaHudeckas paboTa M MOIIHOCTb, 4YacToTa U IEpUOJ
KOJIEOaHWH MaTEeMaTUYeCKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMPAFOIIEH JIMH3HI,
panMoaKTUBHEIA ()OH): MJIAHUPOBATH M3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJTHATh U3MEPEHUs, CIEAYS MPEUI0KEHHOW MHCTPYKIIMU, BBIYMCIATH 3HAYCHHE BEITMYMHBI U
aHAJM3UPOBATH MOJTYYCHHBIC PE3YNIBTATHI C YIETOM 33/IaHHON TIOTPEITHOCTH H3MEPEHHIA;
coOiroAaTh MpaBuiia TEXHUKU O€30MacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;
pa3nuyaTtb OCHOBHBIE TPH3HAKK W3YYCHHBIX (QU3NYECKAX MOJENel: MarephaibHas TOodYKa,
a0COIIIOTHO TBEPJIOE TENIO0, TOYCUHBI UCTOYHUK CBETA, Jyd, TOHKAs JIMH3A, IJIAaHETapHAs MOJETh
aToMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh TPUHIMIIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OTOpOW HAa WX OMUCaHWsA (B TOM YHCIE: CIHUAOMETp, MATYMKH TIOJOKEHUS, PACCTOSHHS H
YCKOPEHHS, paKeTa, »dXOJOT, OYKH, TepUCKol, (QoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOIN, JO03MMETp, KaMepa BuiibCcoHa), MCIIONIB3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX
SIBJICHUH ¥ HEOOXOIMMbIe (PM3MIECKUE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl UM CXEMaTHYHbIE PHUCYHKHM HW3YYEHHBIX TEXHMUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOIMUYECKHX MPOLIECCOB MPHU PELICHUN Y4EOHO --IPaKTHUYECKUX
3aJay, ONTHUYECKUE CXEMbI HJIS MOCTPOEHUS M300pa)KeHWH B IUIOCKOM 3epKajle M coOHuparoiien
JIMH3E;

IPUBOAUTH MPUMEPHl (HAXOAUTh HMH(MOPMAIMIO O MPUMEPAX) NPAKTUYECKOIO MCIOJb30BaHUS
(bu3n4ecKkrux 3HaHUH B NOBCEIHEBHOM JKM3HU sl oOecrieueHust 6e301MacHOCTH MPpH 0OpaIEHUH C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 370pOBbS M COONIIOJEHHUS HOPM
9KOJIOTHYECKOT0 MTOBE/ICHUS B OKPYKAIOLIEH Cpefie;

OCYILIECTBIIATh NMOMCK HMH(popMalmu (U3NUECKOro cojepxaHus B VHTepHeTe, caMOCTOATENIBHO
(bopMynupys TOUCKOBBIH 3allpoC, HaXOAUTh IYTH OINPEAEIECHUs JIOCTOBEPHOCTH IOJIY4YEHHOMU
uH(pOpMalUY Ha OCHOBE UMEIOLIUXCS 3HAHUN U JONOJHUTEIbHBIX HCTOYHUKOB;

UCIOJb30BaTh IMPU  BBINOJHEHWU YYEOHBIX 3aJaHUN HAy4HO--TIOMYJSIPHYIO JIUTEpaTypy
(GU3MYEeCKOro COAEp)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl ceTh VHTepHeT, BIaleTh
npuéMaMi KOHCIIEKTUPOBAHMSA TEKCTa, NpeoOpa3oBaHMs HMHGOpMAIMU M3 OJHON 3HAKOBOU
CHCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHBbIE IHCbMEHHBIE M YCTHbIE COOOIIEHMS Ha OCHOBE HHpOpManuu Hu3
HECKOJIbKUX HCTOYHHUKOB (PM3UYECKOTO COJEpKaHus, IMyOJIWYHO NPEACTaBIATh pPE3yJIbTaThl
NPOEKTHOW WM HCCIEJOBAaTEIbCKOM JIEATENbHOCTH, MpPH 3TOM TIPaMOTHO HCHOJb30BaTh
M3YyUYEHHBIN MOHATUHHBINA anmapaTr M3ydyaemoro pasiena (pU3MKH U CONPOBOXKJATh BHICTYIUICHHE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.

KoppekunonHo-pa3suBamomme pe3yJibTaThl:

Pa3BuTHE HaBBIKOB PabOTHI C U3MEPUTENBHBIMU MPUOOpPaMu (MEH3YpKa, TUHAMOMETP, TEPMOMET)),
CHSITHE MOKa3aHWH CO IIKaIbI.

dopmupoBaHUEe YMEHUS IEPEBOJUTH OBITOBYIO CUTYAIIHIO Ha SI3BIK (PU3UKHU (HAIPUMED, TAKEIbII
4eMoJaH» —— OO0JIbIas CUIa TSHKECTH).

[Ipeomonenue 3epKaIbHOCTH MPU 3aTUCH Pu3ndeckux GopmyI (TyTeM MHOTOKPATHOTO
MEepPENUChIBaHUS ONIOPHBIX KOHCIIEKTOB).

Pa3BuTHe ycTHOU peun: ymeHue onucaTh HabmogaeMblit onbIT 1o miany (Yto Buaum? [pu kakom
ycnoBun? Kakoii BEIBOA?).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmyecTBo yacos DJIeKTPOHHBIE Yu4er pabdoueii
Ne HanmeHnoBaHue pa3jiesioB U TeM K I (uudposbie) NporpaMMbl BOCIIMTAHUS
n/m | MmporpaMmel Bcero Oé"p 0JIbHbIE p aécanecml o0pa3oBare/ibHbIE (PIIB), kox u3 MoayJs
PaooTel € padoTel pecypchbl nporpammsi 3.4.
Paszpen 1. ®usuka u e€ posib B NO3HAHNH OKPYKAIOLEro MUPa
Bu6miorexa [JOK 1,2,3,4.2,54,56,5.10,5.18, 6.1,
11 ®dusmnka - Hayka O TPUPOJIC 2 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
YK PHpOZL https://m.edsoo.ru/7f416194 516
Bu6miorexa [JOK 1,2,3,4.2,54,56,5.10,5.18, 6.1,
1.2 dusznueckre BEINUAHEI 2 1 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
https://m.edsoo.ru/7f416194 516
13 EcrecTBeHHOHAayUHBIN METO 2 1 bubnuoreka [JOK (13'22'53'14;32'2554'3556'1?150'12'1;3'131'
' MO3HAHUS https://m.edso0.ru/7f416194 s
Hroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIEeHUS O CTPOEHUM BelllecTBA
Bubnmorexa HOK 1,2,3,4.2,54,5.6,5.10,5.18, 6.1,
2.1 CtpoeHue BelecTBa 1 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
p m https://m.edso0.ru/7f416194 516
JBrrkeHre 1 B3aUMOICHCTBHUE bu6mmoreka [IOK 1,2,3,4.2,54,56,5.10,5.18 61,
2.2 2 1 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
YaCTHI| BELIECTBA https://m.edso0.ru/7f416194 516
BuGanorexa LIOK 1,2,3,4.2,54,56,5.10,5.18, 6.1,
. 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hitps://m.eds0o.ru/7f416194 52,
Uroro no pazneny 5
Paznen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl
Bu6miorexa IJOK 1,2,3,4.2,54,56,5.10,5.18, 6.1,
3.1 MexaHndeckoe JIBMKEHHUE 3 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
A https://m.edso0.ru/7f416194 516
Bu6nuoreka IIOK 1,2,3,4.2,54,56,5.10,5.18, 6.1,
. 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
3.2 Muepus, macca, mwioTHOCTH 4 1 https://m.edso0o.ru/7f416194 516
Bu6miorexa IIOK 1,2,3,4.2,54,56,5.10,5.18, 6.1,
3.3 Cuna. Bugs! cun 14 1 2 Gmaorexa HO 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,

https://m.edsoo.ru/7f416194

5.16
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Hroro no pazaeny

21

Paznen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEN U ra30B

Hasnenue. [lepenaya naBneHus 1,2,3,4.2,54,56,5.10,5.18, 6.1,
4.1 TBEPABIMU TEIIAMH, )KUIKOCTIMU 3 bubmmorexa LIOK 6.2,51,52,53,511,5.12,515
' ’ https://m.edso0.ru/7f416194 5.16
U TazamMu
Bu6miorexa LIOK 1,2,3,4.2,54,56,5.10,5.18, 6.1,
4.2 JlaBeHue XKUIKOCTU S https://m.edsoo.ru/7f416194 g:féS.l, 5.2,5.3,5.11, 5.12, 5.15,
Bu6miorexa [JOK 1,2,3,4.2,54,56,5.10,5.18, 6.1,
4.3 ATMoc(epHOe aBIeHne 6 https://m.edsoo.ru/7f416194 g:fé&l, 5.2,5.3,5.11, 5.12, 5.15,
44 JleiicTBHE KUIKOCTH U ra3a Ha 7 3 bubnuotexa [JOK (13' 22' 53'14 ;52'25;54'3556'1?150'12'1;'12'1'
' MOTpyXKEHHOE B HUX TEJO https://m.edsoo0.ru/7f416194 516
Hroro mo pazneny 21
Paznea 5. Padora u MOIIHOCTB. DHeprust
Bubmmorexa [IOK 1,2,3,42,54,56,5.10,5.18, 6.1,
5.1 Pa6oTa u MmomHOCTH 3 1 https://m.eds00.ru/7f416194 g.%és.l, 5.2,5.3,5.11, 5.12, 5.15,
Bubnmorexa IIOK 1,2,3,42,54,56,5.10, 5.18, 6.1,
5.2 [IpocTeie MexaHU3MBI 5 1 https://m.eds0o.ru/7f416194 g.%és.l, 5.2,5.3,5.11, 5.12, 5.15,
Bubmmoreka [IOK 1,2,3,42,54,56,5.10,5.18, 6.1,
5.3 M 6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
€XaHUYECKasi SHEPTHs 4 1 httos://m.edso0.ru/7f416194 62, 11,5.12,5.15
Uroro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TIPOT'PAMME
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8 KJIACC

KoaudecTBO 9acoB

Yuer paboueii

Ne HaumeHoBaHue pa3/1e/ioB U TeM K I DuiekTpoHHbIE (11U POBHIE) MPOrpaMMbIl
1/l | NporpaMmmbl Bcero 0; TPOJABHEIC pﬂgTI/I'leCKI/I o0pa3oBaTe/ibHbIE pecypchl pocniutanus (PIIB),
padoThI € padoThI KO H3 MOZYJISi
nporpamMmmsbl 3.4.
Paznen 1. TensoBble AB/1€HUA
. bubnuotexa [JOK 1,2,3,4.254,556,510,
: 18,6.1,6.2,5.1,5.2,5.3,
11 CtpoeHue 1 CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce g 1? g 12?5,121 5.?6 53
bubmmoreka [JOK 1,2,3,4.2,54,556,510,
1.2 TennoBsie poLecch 21 1 5 https://m.edsoo.ru/7f4181ce g ? gizfs.sz.,lg.lléiéz, 5.3,
Wroro mo paznery 28
Pa3nen 2. DiekTpryecKne M MATHUTHDBIE SIBJICHHS
) . 1,2,3,4.2,54,5.6,5.10,
j1 | e i : L B ok
' o https://m.edsoo.ru/7f4181ce 5.11,5.12,5.15,5.16
B3aMMO/ICHCTBHE
. . bu6mmoreka [IOK 1,2,3,4.2,54,556,5.10,
2.2 [TocToSTHHBIN IEKTPUISCKUN TOK 20 1 7 hitps://m.edsoo.ru/7fA181ce g ﬁ g ize 5212 15 isz 5.3,
bubnuorexa [JOK 1,2,3,42,54,56 510,
2.3 MarHuTHbIC SIBJICHUS 6 1 15 https://m.edsoo.ru/7fA181ce g ﬁ g %265212 15 i>62 5.3,
Bubmioreka [IOK 1,2,3,4.2, 54,556,510,
. 5.18,6.1,6.2,5.1,5.2, 5.3,
24 IMIEKTPOMATHHTHAS HH Iy KIS 4 https://m.edsoo.ru/7f4181ce 5.11,5.12 5.15, 5.16
Wroro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOTPAMME '
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9 KUIACC

KoaudecTBO 9acoB

Yuer paboueii

DJIeKTPOHHBbIE
NporpaMmMbl
Ne HaumeHoBaHuHe pa3aeioB U TeM NPOrpaMMbl K T (apposbic) BOCIIUTAHUS
/i P porp Beero OHTPOJIbHBIE PaKTHYeCKHe 00pazoBaTebHbIe
padoThI padoThI (PIIB), kon u3
pecypcsl
MOYJs
nporpamMmmsbl 3.4.
Pa3nea 1. Mexanuveckue siBJEHHUS
MexaHn4ecKoe JBUKCHHIE B CIIOCOOBI €ro Bubnuorexa LIOK &13128 36 Z11'26 245 &;)65 2'150 3
11 10 1 https://m.edsoo.ru/7f | 17515 515816
OTIMCaHUS 11,5.12,5.15, 5.
41a4ab
Butmorsa LK | 15547349650
1.2 Bzaumopeiicteue ten 20 1 3 https://m.edsoo.ru/7f 511 512 515,516
41adab
bubmmorexa HOK_ 1 o4& e 1 5255
1.3 3aKOHBI COXpaHEHHUS 10 3 https://m.edsoo.ru/7f 511 512 515,516
41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanudeckue KoJjie0aHus U BOJHBI
brbmtorera LIOK 1 82 50,52 55
2.1 MexaHHYeCKHe KOJICOaH st 7 3 https://m.edsoo.ru/7f 511 512, 5.15, 516
41a4a6
Suomorow LOK. | 125325458 38,
2.2 MexaHu4ecKue BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f 511 512 515 516
41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DNEKTPOMAarHUTHOE MOJIE ¥ YNIEKTPOMArHUTHBIE buommorexa [TOK S8 o1 6o el Ea s
3.1 P p 6 2 https://m.edsoo.ru/7f | 2788002555253
BOJTHBI
41a4a6
Hroro no pazaeny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 ’ 2 bubnuoreka LIOK 1,2,3,42,54,56,510,



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f
41a4a6

5.18,6.1,6.2,5.1,5.2,5.3,
5.11,5.12,5.15,5.16

bubmuoreka [IOK

1,2,3,42,54,5.6,5.10,
5.18,6.1,6.2,5.1,5.2,5.3,

4.2 JIMH3BI ¥ OTITUYECKUE TIPUOOPHI 6 3 Ztltpz:/ém.edsoo.ruﬂf 511 512 5,15 .16
a4a
bubmuoreka [IOK 1,2,34.2,54,56,5.10,
4.3 PaznoxeHne 0enoro cera B CEKTp 3 2 Ztltgze{é m.edsoo.ru/7f gﬁ 2:112,652.'12;15?62' 53,
Hroro no pazneny 15
Pa3nen 5. KBaHTOBbIE AIBJICHHS
BI/I6HI/IOTeKa HOK 1,2,3,4.2,54,5.6,5.10,
51 HcnyckaHue u MOTJIONEHNE CBETa aTOMOM 4 1 Qtltpjr:/(/3 m.edsoo.ru/7f gﬁ 212652121551362 5.3,
a4a
bubmuoreka LIOK 1,2,34.2,54,56,5.10,
52 | CIpoeHue aTOMHOrO spa 6 1 Qtltpzzlém.edsoo.ruﬂf S e e
a4ad
bubnuoreka [IOK 1,2,3,4.2,54,56,510,
>3 | Finepmuie peasatm 7 : hips//medsoo.nuTe | 339 33 2R 5
Hroro mo pazneny 17
Pa3nen 6. IloBTOpUTE/ILHO0-0000IAKOIIHIT MOTYJIH
IT 600 bu6mroreka [JOK 1,2,3,4.2,54,586,5.10,
6.1 OBTOpPEHUE U 0000IIEHUE COJICPKAHUS Kypca 9 2 hitps://m.edsoo.ru/7f gﬁ 2126521215 ?62, 5.3,
¢bu3uku 3a 7-9 kmacc 413426 11,5.12,5.15, 5.
Uroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOH
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NPoBePSIeMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nmporpaMMsbl OCHOBHOT 0 0o01mero 06p33OBaHI/Iﬂ

11

HCIT0JIb30BAaTh N3YUCHHBIC ITOHATHA

1.2

pasnuyaTh SBJICHUS 110 OTTMCAHUIO WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NIECKOE SIBJICHUE

13

pacrno3HaBaTh MPOSIBICHUE HU3YUYEHHBIX (U3NYECKUX SIBIEHUH B OKpYXKaIOLIEM
MHpE, B TOM 4Hcie (uU3nuecKue SIBICHHUS B NPUPOJE, MPU ITOM MEPEBOJIUTH
MPaKTUYECKYI0 3ajjadyy B yueOHYI0, BBLIEISATh CYIIECTBEHHBIE CBOMCTBa
(npu3HaKyM) GpU3NUECKUX SIBICHUM

14

ONMCHIBaTh H3YYEHHBbIE CBOMCTBAa Tel W (PU3MUECKHUE SBJICHMS, MCIIOIb3YS
(¢u3nueckue BEIMYMHBI, IPU ONUCAHUU MPABWIBHO TPAKTOBAaTh (PUIUUECKUIM
CMBICIT HCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAUEHUS U EIUHULBI (PU3HUECKUX
BEJIMYMH, HaXOJUTh (YOPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYMHY C
JPYTMMHU BEIMYMHAMU, CTPOUTH TpadUKU M3YUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH

15

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3MUECKHE SIBJICHHUS M TPOIECCHI, UCIIOIB3Ys
W3y4YeHHBbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3aMMCchIBaTh €T0 MaTEMaTHYECKOE BhIpasKEHHE

1.6

O0O0BACHATh (PU3UYECKHE SBJICHUS, MPOIECCHI M CBOWCTBA TEJ, B TOM YHCIC M B
KOHTEKCTE CHTyalldid IMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBISBIATH
MIPUINHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 1 — 2 JTOTHUYECKUX II1aroB
c omopoit Ha 1 — 2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (PU3HMUIECKHUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemath pacu€rHble 3a7aud B 1 — 2 nelCTBUS, UCHOJb3Ys 3aKOHBI U (OPMYIIbL,
CBs3bIBalOIIME (U3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3aJayu
3aMMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3HUYECKUE BETUUUHBI B GOPMYIIbI U
IPOBOAUTH PAacUYEThl, HAXOAUTH CIPABOYHbIE JaHHbIE, HEOOXOIUMbIE JUIS PeLICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OJYYCHHON (HU3UYECKOI BETUINHbI

1.8

pacrno3HaBaTh HPOOJEMbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOLIM (U3UYECKUX
METOJIOB, B ONHMCAHMM HCCJEIOBAaHUS BBIJCIATH IPOBEPSEMOE MPEANOI0KEHUE
(rumoTesy), pa3nU4aTh U MHTEPIPETUPOBATH MOTYYCHHBIH PE3ybTaT, HAXOIHUTh
OLIMOKYU B XOJI€ OTIbITA, JIENATh BBIBOJIBI [IO €TO PE3YJIbTaTaM

1.9

IPOBOAMUTH OIBITHI MO HAOMIOACHHUIO (DU3MYECKHX SBICHUN WU (PU3HUECKUX
CBOMCTB Ten: (OpMYyIHUpOBAaTH MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 TMPEIJIOKEHHOTO O0O0OpYIOBaHMs, 3alMChIBATh XOJ OIbITa H
(hopMynHupOBaTh BHIBOJIBI

1.10

BBINOJIHATh TPSMBIE U3MEPEHUS C MCIIOJB30BAaHMEM AaHAJIOTOBBIX M LU(POBBIX
npuOOpOB, 3alMChIBaTh MOKa3aHUs MPUOOPOB ¢ Y4ETOM 3aJaHHOM aOCOIOTHOM
NOTPEIIHOCTH U3MEPEHUN

111

IMPOBOAUTD UCCICIOBAHNUEC 3aBUCUMOCTHU OJIHOM (l)I/ISI/I‘ICCKOI\/'I BCJIIMYHHEBI OT ,prrOfI
C HCIIOJIb30BAHUEM IIPAMBIX HSMCpeHHﬁ, y4aCTBOBAaTh B INIAHUPOBAHUU y‘ICGHOFO
HUCCICa0BaHusA, CO6I/IpaTL YCTAHOBKY W BBIIIOJHATH  U3MCPCHU, clIeaysa
NNpCAJIOKCHHOMY IUIAHY, (I)I/IKCI/IpOBaTL PC3YJIbTAThI HOJ'Iy‘-ICHHOﬁ 3aBUCHUMOCTHU




(u3HUECKUX BEJTMYMH B BU/JIE MPEIOKCHHBIX Ta0IHII U TPAdUKOB, ICTaTh BHIBOIBI
110 pe3yJibTaTaM UCCIIEJOBaHUS

1.12

MPOBOJIUTH KOCBEHHBIC U3MEPEHHS (PU3NYECKUX BEIMUYUH, CIEAYs MPEI0KESHHON
WHCTPYKLMM: TIPU BBINOJHEHUU HW3MEPEHUN COOMpaTh HKCIEPUMEHTAJIBbHYIO
YCTAaHOBKY Y BBIYMCIIATH 3HAYEHHE HCKOMOW BEJIMYUHBI

1.13

coOnroAaTh IMpaBWila TEXHUKU O€30MacHOCTH Ipu pabore ¢ JabopaTopHBIM
000pynoBaHNEM

1.14

yKa3blBaTh IPHUHLMIBI JCUCTBUS TNPUOOPOB M TEXHUUECKUX YCTPOMHCTB,
XapaKTepU30BaTh MPHUHIUIBI JCHCTBHUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € MOMOUIbIO UX ONMCAHUS, UCIIOJb3Yys 3HAHUS O CBOMCTBAX (PU3UUECKUX
SIBJICHUN ¥ He0OX0uMble (PU3MUYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

MPUBOJUTH NPUMEPHl (HAXOAUTh HHPOPMAILMIO O IpHUMEpax) MNPaKTUYECKOTO
WCIIOJIb30BaHUS (PU3UYECKUX 3HAHMM B MOBCEIHEBHOM >KM3HU AJsi 0OecreyeHus
0€30MacHOCTH MpU OOpalieHuu ¢ MpUOOpaMH U TEXHHUYECKUMHU YCTPOWUCTBAMH,
COXPAaHEHHUS 3J0pOBbS U COOJIOJAEHHMS HOPM DHKOJIOTMYECKOrO TIOBEJICHHUS B
OKpYy»Karollen cpeze

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaluu B ceTu VIHTEpHET B COOTBETCTBUU
C 3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE HMMEIOLIUXCS 3HAHMM U ITyTEM
CPaBHEHHMsI Pa3IMYHbIX MCTOYHUKOB BBIIEISATH MH(OpMAIMIO, KOTOpas SIBJISETCS
MIPOTUBOPEYNBOM UITU MOXKET OBITH HEJJOCTOBEPHOI

1.17

WCIIOJIb30BaTh TPU  BBINOJHEHUU YUEOHBIX 3a/laHUil  HAayYHOMOIYJSPHYIO
TUTEPATYPy (PU3MUECKOTO COJAEpKaHUs, CIPABOYHBIC MaTepUajibl, PECYPChl CETH
Wnrepner, Bnameth npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIUK U3 OJHOU 3HAKOBOUW CHUCTEMBI B IPYT'YIO

1.18

co37aBaTh COOCTBEHHBIE KPAaTKUE MUChMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2
— 3 ucToYHUKOB MH(pOpMAIHK (PU3UIECKOTO COACPKAHUS, B TOM YHCIIC TTyOITMIHO
JenaTh  KpaTKue COOOLIEHUS O pe3yiapTaTaXx MpPOEKTOB MM  Yy4eOHBIX
WCCIIEIOBAaHUN, TMPU STOM T'PaAaMOTHO HCIOJb30BAaTh H3YYEHHBIN MMOHSITHUIHHBIN
anmnapat Kypca GU3MKH, COIPOBOXKIATH BHICTYIUIICHHE ITPE3CHTAIUCH

1.19

IIpU  BbIIIOJIHCHUHU y‘IC6HBIX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ pacnpeacisaThb
00s3aHHOCTH B rpymnme B COOTBETCTBUM C IIOCTAaBJICHHBIMHA 3adad4aMu, CICIUTH 3a
BBIINNIOJIHCHUECM IIJIaHaA ,Z[CﬁCTBHﬁ, aICKBAaTHO OLICHUBAThb COOCTBEHHBIN BKJIaJ B
ACATCIIBHOCTE  I'PYINIIbI, BbICTPAaMBaTb KOMMYHHKATHBHOC BSaHMOHeﬁCTBHe,
YUUTBIBAss MHCHUC OKPYIKAOIINUX

8 KJIACC

Kon
NpPOBePsIEMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yaIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHusd

11

HCIIOJIb30BaTh MOHATHUA

12

pa3n4aThb ABJICHUA 110 OIMMUCAHHUIO UX XapPAKTCPHBIX CBOMCTB 1 HA OCHOBE OIIBITOB,
ACMOHCTPUPYIOLIUX JAHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

1.3

pacro3HaBaTh MPOSIBICHUE H3YUEHHBIX (U3NYECKUX SBICHHH B OKpYXarolem
MHUpE, B TOM uHcle (U3NYEecKHe SBIEHHUS B NPUPOAE, NMpPU ITOM MEPEBOAUTH
MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIICIATh CYIIECTBEHHBIE CBOWCTBA
(mpu3Haky) GU3NIECKUX SBICHUM

14

ONMCBIBATL HN3YYCHHBIC CBOMCTBA T€l H (I)I/ISI/I‘{CCKI/IC SIBJICHUA, HWCIIOJIb3Ys




¢u3nyeckue BENWYHMHBI, IMPU ONHCAHUM MPABWIBHO TPAKTOBATH (PUIUUECKUI
CMBICJI UCHOJIb3YEMbIX BEJIMUYUH, 0003HAUCHUS M €AUHUIIB (PU3NUECKUX BEIHYUH,
HaXoJUTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIUYHHY C JIPYTHMHU
BEJIMYMHAMM, CTPOUTH I'PpaUKU U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETHUMH

15

XapaKTepU30BaTh CBOMCTBA Tel, (DPM3MUYCCKUE SIBICHUS U IPOIECCHI, MCIIONIB3YS
M3Y4YCHHBIC 3aKOHBI, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €0 MaTEeMAaTUUYECKOE BEIPAXKCHHUE

1.6

OOBSICHATH (PU3UUECKUE MPOIECCH U CBOMCTBA TeJNl, B TOM YHCJIE M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa: BbIABIATh I[PUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBsACHEHHWE U3 1 — 2 JOrMYecKUX IIAroB C
MOMOIIBIO | — 2 M3y4EHHBIX CBOMCTBA (PU3HUYECKUX SIBICHUH, (PU3MYECKHX 3aKOHA
WJIY 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3a7ayd B 2 — 3 NEHCTBUS, UCHOJb3Ys 3aKOHBI U (OPMYIIbI,
CBsA3bIBAIOIIME (U3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3a/adyd
3aMMChIBaTh KpPAaTKOE YCIIOBHE, BBIABIATH HENOCTATOK JAHHBIX JUISl PEIIECHUs
3a1auM, BBIOMpATh 3aKOHBI W (OpMyNbl, HEOOXoaAMMBbIE i €€ pelleHus,
MIPOBOJUTH PACUEThl U CPAaBHUBATH MOJTYYEHHOE 3HAaUeHNE (PU3HUECKON BEJIMYUHBI
C U3BECTHBIMU JAHHBIMU

18

pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOXKHO PEUIMTh MPU MOMOIIN (PUIUUECKUX
METOJIOB, HCIIOJb3ysl OIHMCAaHWE HCCIENOBaHMS, BBIICIATh IMPOBEPSEMOE
MIPEANOJIOKEHUE, OLIEHUBATh MPABWIIBHOCTD MOPSAKA MMPOBEACHUS UCCIIET0BAHMS,
JIEJIaTh BBIBOJBI

1.9

MPOBOJUTH OMBITHl IO HAONIONEHUI0 (PU3UUYECKUX SBICHUN WU (U3HUECKUX
CBOMCTB Ten: (GOpMYyIUpOBATh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY W3 TIPEUIOKEHHOTO OOOpylOBaHUs, OINHUCHIBaTh XOJ OIbITa HU
(hopMynupoBaTh BBHIBOIBI

1.10

BBITIOJTHATE TIPSIMBbIE M3MEPEHUS C HCIOJb30BaHHUEM aHAJIOTOBBIX MPHOOPOB U
JTATYNKOB (DU3WYECKUX BEIMYMH, CPAaBHUBATh PE3YyIbTaThl U3MEPEHUN C YUETOM
3a/IaHHOM a0COJIFOTHOM MOTPEUTHOCTH

111

IPOBOAMUTDH UCCIIEAOBAHNUE 3aBUCUMOCTH OJHOU (PU3NYECKOI BETMUMHBI OT APYroi
C HUCHOJB30BaHUEM MPSIMBIX HU3MEPEHUM: IIAHUPOBATH HCCIENOBaHHE, COOMpATh
YCTAaHOBKY M  BBINOJIHATH HU3MEpPEHHs, CJelyd MPeAJoKeHHOMY IUIaHy,
(bukcupoBaTh pe3yabTaThl NOJYYEHHONW 3aBUCUMOCTU B BHj€ TaOIHI] U rpaduKoB,
JIeNIaTh BBIBOJIBI [0 PE3yabTaTaM HCCIIEIOBaHUS

1.12

IIPOBOJUTH KOCBCHHBIC HU3MCPCHUA q)HSI/I‘leCKI/IX BCIIMYHH: IJIAHUPOBATh
H3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJIICAYA HPCHHO)KCHHOﬁ
WHCTPYKIUH, U BBIYUCIIATH 3HAYCHNUEC BCIINYNHBL

1.13

coOIr0AaTh MpaBWiIa TEXHUKH O0€30MMacCHOCTH Ipu pabore ¢ JadOpaToOpHBIM
o0opynoBaHUEM

1.14

XapaKTCPHU30BaATb IIPHUHIIUIILI I(eﬁCTBHH HN3YYCHHBIX HpI/I60pOB Hn TCXHHYCCKHX
YCTpOﬁCTB C OHOpOI71 Ha HUX OIIMCaHHA, HCIOJIb3Ys 3HaHHUS O CBOMCTBaxX
(I)I/ISI/ILIGCKI/IX SIBIICHUI U HCO6XOI[I/IMBI€‘ (I)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.15

paciio3dHaBaTb NPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC HpI/I60pH 18(0)
CXeMaM U CXEMAaTUYHBIM PHUCYHKAM, COCTAaBJISITb CXCMBI JJICKTPUYCCKUX Lemnein ¢
IMOCJICAOBATCIIBHBIM U TIApaJUUICJIbHBIM COCAUHCHHUEM DJJICMCHTOB, pPa3jinvas
YCJIOBHBIC 0003HaYCHHMS IIEMCHTOB SJICKTPUYICCKHUX Lemneu

1.16

NPUBOANUTH NPUMEPHl (HAXOAUTh HMH(POPMALMIO O TMPUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUs (PU3NYECKUX 3HAHUN B MOBCEAHEBHOM >XM3HU JUIsl 0OecriedeHust




0€30I1aCHOCTH TIpU OOpalleHuu ¢ MPUOOPaMU U TEXHUYECKHMMH YCTPOHCTBAMH,
COXpaHEHHS 3/I0pPOBbS M COOJIOJICHUS HOPM DKOJOI'MYECKOTO TIOBEICHUS B
OKpY»Karollen cpeze

1.17

OCYIIECTBIISATh IOUCK HHPOpMAIK (PU3UIECKOTO CoJIepKaHus B ceTH VIHTepHeT,
HA OCHOBE WMEIONIMXCS 3HAaHMA W MyTéM CpPaBHEHHWS JIOTIOJHHUTEIBHBIX
UCTOYHUKOB BBIJICISATh MH(DOPMAIHIO, KOTOpasi SBJISICTCS MPOTUBOPECUYUBOM HIIH
MOJKET OBITh HEJIOCTOBEPHOU

1.18

UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHUNl  HAYYHO-TIOMYJISIPHYIO
aUTEepaTypy (pU3MUECKOro CoAepKaHUS, CIPABOYHBIC MAaTEPHUANBI, PECypChl CETH
WNurtepuer; Biaaerb npuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, MPEOOpa3oBaHUS
WH(POpPMAIIUU U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO

1.19

co3JaBaTb COOCTBEHHbIE NMUCHbMEHHBbIE U KpaTKHUE YCTHbIE cOOOIIeHus, o0oOmas
nH(pOpPMAaLIMI0O U3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO COJIEp)KaHus, B TOM
yyclie MyOJIMYHO NMPEACTaBIATh Pe3yJabTaThl MPOEKTHOM MU HCCIIEA0BATENBCKOM
JEATEeIbHOCTH, MPHU HSTOM TPAMOTHO HCHOJIb30BATh HM3YYECHHBIN TMOHSITUHHBIN
anmnapar Kypca GU3MKH, COPOBOXKIATh BHICTYIIJICHUE MPE3EHTaLeH

1.20

MIPU BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M HUCCIIENOBaHUM (U3NYECKHX IPOIIECCOB
pacnpenensath OOS3aHHOCTH B TpyHle B COOTBETCTBUU C IOCTaBJICHHBIMHU
3a/layaMM, CJEIUTh 3a BBINOJHEHHEM IUIaHa JEHCTBUII M KOPPEKTUPOBATh €ro,
a/IeKBaTHO OLIEHHWBATh COOCTBEHHBIN BKIJIAJ B JESTEIbHOCTH IPYIIIbI, BEICTPAaUBATh
KOMMYHHMKaTHBHOE  B3aUMOJICHCTBHE, TMpPOSABISAs  TOTOBHOCTbH  pa3peliarh
KOH(IIMKTHI

9 KJIACC

Kon
MpoBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCII0JIb30BAaTh N3YUCHHBIC ITIOHATHA

12

pa3nuyath SBJICHUS MO0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SABIICHUE

13

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3UYCCKHX SIBICHHH B OKPYXAIOIIEM
MHUpe, B TOM uYHclie (DU3MYECKHE SIBICHHS B TPUPOJE, NMPH ITOM IEPEBOJUTH
NPaKTUYECKYI0 3aJadyy B YYeOHYIO, BBIACISITH CYIIECTBCHHbIC CBOMCTBa
(mpu3Haky) pU3UIECKUX SBICHUN

14

OIMCbIBATE H3YUYCHHBIC CBOWMCTBA Tel H (1)I/ISI/I‘IGCKI/IC SIBJICHUA, HUCIIOJIB3Ys
(1)I/ISI/I‘IGCKI/I6 BCIIMYMHDBI, IIpHU OIIMCAHHMHU IIPABUIIBHO TPAKTOBATDH (bHSH‘ICCKI/Iﬁ
CMBICJI UCTIOJIb3YEMBIX BCJINYHNH, 0003HAYEHUS U CAUMHHNIbI (I)I/I?»I/I‘ICCKI/IX BCJIIMYHUH,
HaxXoJUTb (bOpMy.]'IbI, CBA3BIBAIONIUC JAHHYIO (bHSH‘ICCKYIO BCIIMYHHY C JAPYIrUMU
BCJIMYMHAMU, CTPOUTH Fpa(l)I/IKI/I N3YYCHHBIX 3aBUCHMOCTEN (I)I/I3I/I‘ICCKI/IX BCJIIMYNH

15

XapaKTCpU30BaThb CBOMCTBA TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUA W HPOUCCChI, UCIOJIB3Ys
HN3YUYCHHBIC 3aKOHBI, IIPU 3TOM J[JaBaTb CJIIOBECHYIO (I)OpMy.TII/IpOBKy 3aKOHa H
3aIIMCBbIBATb €T0 MATCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSACHATH (1)1/13I/II-ICCKI/IC nmponeccol U CBOICTBaA TCJ, B TOM 4YHCJIC MU B KOHTCKCTC
CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTEpa: BbIABJIATH MPUYUHHO-
CJICACTBCHHBIC CBSA3H, CTPOUTH 00BsiICHEHHE M3 2 — 3 JIOTMYECKHX IIaroB C
IIOMOIIIBIO 2-3 N3YYCHHBIX CBOMCTBA (I)I/I3I/I‘-IeCI(I/IX }IBHCHI/Iﬁ, (I)I/ISI/I‘-IGCKI/IX 3aKOHa
HJIK 3aKOHOMCPHOCTU




1.7

pemiath pacu€THble 3aAaud (OMMpAOIIMECs Ha CUCTEMY U3 2 — 3 ypaBHEHHI),
WCIIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE (PU3MUECKUE BEIMIMHBI: HA OCHOBE
aHaJIM3a YCJIOBHS 3aJla4Ml 3alUCHIBATh KPATKOE YCJIOBHUE, BBISBISATH HEJOCTAIOIINE
WM W30BITOYHBIC JTaHHBIC, BHIOWpATh 3aKOHBI U (OPMYIIBI, HEOOXOJUMBIEC s
pelieHusi, MPOBOAUTH pPAcUYE€Thl M OICHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HAUCHUS] PUINICCKON BEIIMIMHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTH IMPH MOMOIIU (PU3NIECKUX
METOJOB, HCIIOJIb3ysl OINHUCAaHWE HCCIENAOBAaHMS, BBIICIATh MPOBEPSEMOE
IIPEAIIOJIOKEHHUE, OLICHUBATh IIPABUIIBHOCTD IMOPS/IKAa IPOBEICHUS HCCIIEIO0BaHMS,
JIETaTh BbIBO/IbI, MHTEPIIPETUPOBATH PE3YyJIbTaThl HAOIIOAECHUH 1 OIBITOB

1.9

MIPOBOAWUTE OIIBITBHI IO Ha6J'IIO}IeHI/IIO (1)I/ISI/I‘I€CKI/IX SIBIICHUW WU (1)I/I3I/I‘-IGCKI/IX
CBOMCTB TeJl: CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY U3 H30BITOYHOrO Habopa
000py/OBaHUsA, ONUCHIBATH XOJ ONbITA M €ro pe3ynbTarbl, (HOpMYyIUPOBAThH
BBIBOJIBI

1.10

MIPOBOJUTH NPU HEOOXOAMMOCTH CEPHUIO MIPSIMBIX U3MEPEHUH, OIIPEIesisl CpeHee
3HauUEHUE M3MepsAEeMOl BeNWYMHBI (POKYCHOE pacCcTOSHHE COOMparoleil JIMH3bI),
000CHOBBIBATH BBIOOP CTI0C00a U3MEPEHUS (M3MEPUTEITLHOTO MTPHOOpPa)

111

MPOBOJIUTH HCCIIeTOBaHNE 3aBHCHUMOCTECH bu3nIecKux BEIIMIUH c
HCIIOJIH30BaHUEM MPSAMBIX W3MEpPEHHIA: IUIAHUPOBATh HCCIIeIOBaHNE,
CaMOCTOSITEIPHO COOMpaTh YCTAaHOBKY, (PUKCUPOBATH PE3YIbTAThl IMOTYYCHHOU
3aBUCUMOCTHU (PM3UYECKUX BEIMYMH B BUJIEC TAOIUIM TPaQUKOB, AeNIaTh BHIBOIBI 1O
pe3yJbTaTaM UCCiaeq0BaHUs

1.12

MPOBOJUTh KOCBEHHbIE HW3MEpeHUs (U3NYECKUMX BENUYMH: IUIAHUPOBATh
HU3MepeHus, COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJIHITH U3MEPEHUS,
cienys TPEUIOKEHHOW MHCTPYKUUHU, BBIYUCIATh 3HAUEHHUE BEJIUMYHUHBI U
aQHAJIM3UPOBATh TMOJYYEHHbIE PE3YIbTaThl € Y4YETOM 3aJaHHOM TOTPELIHOCTH
U3MEpeHui

1.13

coOmo1aTh TpaBWiia TEXHUKH O€30MacHOCTH TpH paboTe ¢ JIabopaTOpPHBIM
000pynoBaHHEM

1.14

pas3iindaTb OCHOBHBIC IIPHU3HAKKU U3YYCHHBIX (1)I/ISI/ILIGCKI/IX MOI[GJ'IGIZZ MaTr€puajibHas
TOYKa, a0COJIFOTHO TBép,Z[O@ TEJI0, TOYECYHBIH MCTOYHHK CBCTa, JIy4, TOHKas JIMH3a,
IJ1a"H€TapHas MOACIIb aTOMa, HYKJIIOHHAA MOJEJIb aTOMHOT'O AJipa

1.15

XapaKTepUu30BaTh IMPHUHIMIILI HeﬁCTBHH HN3Y4YCHHBIX HpI/I60p0B N TCXHHYCCKHX
YCTPOfICTB C OHO];)Oﬁ Ha HWX OIIMCaHus, HCIOJIb3yd 3HAHUA O CBOMCTBax
(I)I/ISI/I‘IGCKI/IX SIBIICHUH U HeO6XO,Z[I/IMLIC q)HSI/I‘leCKI/Ie 3aKOHOMCPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HW3YUYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, H3MEPHUTENbHBIX NPUOOPOB U TEXHOJOTUYECKUX IIPOIECCOB MPH
pelieHnr Y4eOHO-TIPAaKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl ISl TOCTPOSHUS
U300paKeHH B TUIOCKOM 3epKalie M cOOUparomieil JuH3e

1.17

OPUBOJIUTH MpPUMEpPHl (HAXOIUTh HHGPOPMAIUIO O MpUMEpax) MPAKTHIECKOrO
UCTIONIb30BaHUsl (PU3UYECKUX 3HAHWA B MOBCEIHEBHOM >KM3HHU i1 oOecreueHus
0€30MacHOCTH TpU OOpalleHuH ¢ TMpudopaMu U TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHHUs 3JIOPOBbS M COOJIOACHHUS HOPM DSKOJOTHYECKOTO TIOBEACHUSA B
OKpY’Karollen cpene

1.18

OCYIICCTBJIATH IMMOUCK I/IH(I)OpMaLII/II/I (l)I/ISI/I‘IeCKOl"O COJCPpKaHUsA B CCTU I/IHTepHeT,
CaMOCTOATCIBHO (I)OpMyJ'II/IPYH MMOMCKOBBIM 3a1poC, HaAXOAUTh IMYTU ONPCACICHUA
AOCTOBCPHOCTH HOHy‘-ICHHOﬁ I/IH(i)OpMaL[I/II/I Ha OCHOBE€ HMMEIOIIUXCS 3HAHUN U
JOIIOJIHHUTCIIBHBIX HCTOYHUKOB




1.19

WCIIOJIb30BAaTh IPU BBHIIOJHEHUM YYEOHBIX 3aJaHUil  HAY4YHO-TIOIYJISIPHYIO
auTeparypy (pU3MYECKOro CoJepKaHHs, CIPAaBOYHBIE MaTepHalbl, PECYypChl CETH
WHurepuer; BnaneTh npuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(OPMALIUY U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
UHPOPMALIUU U3 HECKOJBKUX MCTOUYHUKOB (DU3NYECKOTO COJEpIKAHHS, MyOIHMIHO
IIPEACTABIATh PE3YNbTaThl MPOEKTHON WM HCCIEN0BATEIIBCKOW JEATEIbHOCTH,
IIPY 3TOM I'PaMOTHO MCIIOJI30BaTh U3yYEHHBIN MOHATHWHBIN anmapar u3y4acMoro
paszmena GU3MKM M CONPOBOXKJATh BBICTYIUICHHE IIpe3eHTanuell ¢ yd4érom
0COOEHHOCTEH ayJTUTOPHH CBEPCTHUKOB
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MIpU BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M MCCIEAOBAHMN (PU3MYECKHUX IPOLIECCOB
pacnpenensath OOS3aHHOCTM B TpyIIe B COOTBETCTBUM C IOCTaBJIEHHBIMU
3a/ladyaMM, CJIEIUTh 3a BBINOJHEHHEM IUIaHa JEMCTBUM M KOPpPEKTUPOBATH €ro,
a/IeKBaTHO OLIEHHWBATh COOCTBEHHBIN BKJIAJ] B JAESTEIbHOCTb IPYIIIbI, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aMMOJEICTBHE, TMpOSABISAS  TOTOBHOCTh  pa3peliaTh
KOH(DJIMKTHI

MMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
paszena > IIeMeHTA IIpoBepsieMble 3JIeMEHThI COEPKAHUS
®U3UKA U EE POJIb B IIO3BHAHUU OKPYXXAIOIIETO MHUPA
®dusuka — HayKa o npupoje. ABieHus npupoapl. Duznueckue sSBICHUS:
11 MEXaHWYECKHUe, TEeIUIOBble, OJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBbIE,
3BYKOBBIE
Ousnueckue  BenWuyMHbBL.  V3Mepenume — (u3MYECKUX ~ BEIHYHH.
1.2 ®dusnveckue npubopsl. llorpemHocTts uU3MepeHuit. MexayHapoaHas
CUCTEeMa €IUHUI]
EcrecTBeHHOHAY4HBIII METOJ IMO3HAHUS: HaONIOJIEHHE, IIOCTAaHOBKA
1 1.3 HAy4YHOTO BOIIPOCA, BBIABUIKEHHE TUIIOTE3, SKCIEPUMEHT IO MpPOBEpPKE
runores3, o0bsICHEHHE HAOII0aeMOTO SIBIICHHS
14 Onucanne pU3NYECKUX SIBJICHUHN C IIOMOIIBIO MOJIEIICH
[IpakTuueckue paboOTHI:
N3mepenue paccTosHuil.
15 N3mepenune 00bEMa KUIKOCTH B TBEPAOTO TEa.
Omnpenenenre pa3MepoB MaJbIX TEI.
N3mepenue temmepaTypbl Npy MOMOIIM KUAKOCTHOTO TEPMOMETpa U
JaT4YnKa TEMIEPATYPHI
INEPBOHAYAJIBHBIE CBEJEHU S O CTPOEHMU BEILIECTBA
21 CrpoeHue BeliecTBa: aTOMbl W MOJIEKYNbI, UX pa3Mmepbl. OMbITHI,
JI0Ka3bIBAIOLIME JUCKPETHOE CTPOEHUE BEUIECTBA
99 JIBrxeHune yactul BeniecTBa. CBs3b CKOPOCTH JBMIKEHHS YACTHUIL C
2 ' Temneparypoil. bBpoynoBckoe nBmxenue, mudpdysus
2.3 B3anmoselicTBre yacTUIl BEIECTBA: TPUTSHKEHHUE U OTTAJIKUBAHUE
ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, XUIAKOCTEH U
24 TBEPABIX (KpPUCTANIMYECKUX) Tel. B3auMoCBsS3b MEXIy CBOWCTBaMU
BEIIECTB B pa3HbIX arperaTHbIX COCTOSHUAX W HMX aTOMHO-




MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUMN BOIBI

[IpakTueckue pabOTHI:

Ouenka guameTpa aroMa METOJOM pSJOB (C  HMCHOJB30BAaHUEM
2.6 ¢dororpadwuii).

OnpIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACIIMPEHUS Fa30B.
OnpIThI 10 0OHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3BAMMOJIEMCTBUE TEJI

3.1

Mexanundeckoe 1BuKeHue. PaBHOMEPHOE 1 HEPAaBHOMEPHOE JIBHYKEHUE

3.2

Ckopoctb. CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JBM>KEHUU. Pacuér
MTyTH ¥ BPEMEHHU JBIDKEHHSI

3.3

SBnenue nHepuu. 3aKoH nHEpUU. B3anuMoieiicTBre Ten Kak MpuIrnHa
W3MEHEHUS CKOPOCTH JIBWKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tella

3.4

[TnotHOCTH BemecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYI B
equHnIEe 00BbEMA BEIECTBA

3.5

Cuiia KaK XapakTEepPUCTHKA B3aUMOICHCTBUS Tel

3.6

Cuna ymnpyrocth u 3akoH ['yka. HM3mepeHue cuiibl ¢ TOMOIIBIO
JTMHAMOMETpa

3.7

HBJ’IGHI/IG TATOTCHUA MU CHIIA TIAXCCTH. CI/IJ'Ia TSIDKECTHU Ha )Ipyrl/IX
mitageTax. Bec Tena. HeBecomocTth

3.8

Cuna Tpenus. TpeHne cKoJIbKeHHUs U TpeHue nokost. Tpenue B npupoie
U TEXHUKE

3.9

CroxxeHue cuj, HalpaBJICHHBIX MO OJHOU MpsiMOil. PaBHOACMCTBYIOIIAS
CUII

3.10

[IpakTrueckue padOTHI:

OmnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JBIDKEHHS  (IIapuka B
KHUJIKOCTH, MOJEIN DIEKTPUYECKOTO aBTOMOOMIISI W TakK Jaiee).
OmnpenesneHne cpeHe CKOPOCTU CKOJIBKEHHS OpYyCKa WM IIaphKa o
HAKJIOHHOM IUIocKocTH. OmnpezeicHue IUIOTHOCTH TBEPIOTO Tena.
OnbITH, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTshKEeHUs (medopmariin)
NPYKUHBl OT TIPWIOKEHHOH cuibl. OIBITEL, JAEMOHCTPHPYIOIIHE
3aBHCUMOCTh CHJIBI TPEHUS CKOJILKCHHUS OT Beca Teja M Xapakrepa
COTIPHKACAIOIIUXCS TIOBEPXHOCTEH

3.11

dusznueckue SBICHUS B npupoac: NMpuMEpbl ABMIKCHUSA C pPa3IMYHBIMHA
CKOpPOCTAMHU B JKUBOM M HEXHBOU IIpupoac, HeﬁCTBHe CUJIbI TPCHUS B
IIpUPOAC U TCXHUKE

3.12

Texuuueckue YCTPOﬁCTBaZ JUHAMOMCTDP, MO AIIHUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEI U TA30B

I[aBJ'IeHI/Ie TBép)lOl"O tena. CrnocoObl YMCHBIICHUS W YBCIUYCHUA

4.1
JIaBJICHUS
4.2 JlaBneHue ra3a. 3aBUCHUMOCTb JIaBJICHUs raza OT 00bEMa, TeMIIepaTyphbl
43 Ilepenaya naBiaeHus TBEPABIMM TENIaMU, XKHUJIKOCTSIMHU U ra3aMH. 3aKOH
[Tackans. [THeBMaTH4ecKne MalIMHbI
3aBUCUMOCTh JIaBJIEHUS KUAKOCTH OT TIyOuHBIL. ['mapocraTHuecKuii
44 napagokc. Coobmaromuecs cocyabl. ['uapaBInyeckue MeXaHu3Mbl
45 Atmochepa 3emsmm  u atmocepHoe  maBieHue.  [IpuumHbI

CYIICCTBOBAHUA BOSILYIHHOﬁ 00o0moukn 3emiau. OIBIT TOppI/I‘-IeJUII/I.




3aBUCHUMOCTBH aTMOC(EPHOTO JAaBJICHUS OT BHICOTHI HAJl YDPOBHEM MODS

Wzmepenne armocdepHoro pasnenus. I[lpubGopsl it  u3MepeHus

4.6
aTMOC(EepHOTO TABICHUS

47 JlelictBMe JKHMIKOCTM W Tra3a HAa MNOrpyKEHHOE B HHUX TEJO.

' BritankuBaromas (apxuMeioBa) cuia. 3akoH ApXxumeaa

4.8 [InaBanue ten. Bo3mgyxornaBanue
[IpakTuueckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa NOrpy:KEHHOMN
B OKUAKOCTh yacTH Tena. OnpeleneHne BbITAIKUBAIOIIEH CHIIBL,
JEUCTBYIOLIEH Ha Tello, MOrpyKEHHOE B JKHUIKOCTh. IIpoBepka

49 HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHJIbI, JCUCTBYIOLIEH HA TEIO B
KUAKOCTH, OT Macchl Tena. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD
BBITAJIKMBAIOIIECH CUIIbI, IEHCTBYIOLIEH Ha TENO B KUIKOCTH, OT 00bEMA
MOTPYKEHHOW B KUJIKOCTh YacTH TeJa U OT IJIOTHOCTU IKHUIKOCTH.
KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUPOBAHME JIOJKH U
OMpEeNEIIEHNE €€ TPY30I0TbEMHOCTH

410 ®duznyecKkue sIBICHUS B IPUPOJIe: BIUSHUE aTMOC(HEPHOTO JaBICHUS Ha
YKUBOU OpraHu3M, IJIABAHUE PHIO
TexHuueckue yCTpPOMCTBA: COOOIIAIONMIUMECS COCYABI, YCTPOWCTBO

411 BOJIOTIPOBOJIA, ~ THUAPABIMYECKUH  TIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, OPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbD, DHEPI' U

5.1 Mexannyeckas pabota

52 MexaHnueckast MOIITHOCTb

53 [IpocThie MexaHU3MBI: pblyar, OJOK, HaKJIOHHAS IUIOCKOCTh. [IpaBumio

' paBHOBECHS pblUara

54 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKy
«30510TO€E TPaBUIO» MeXaHUKU. KoapduiueHt mnone3Horo AelcTBUs

55 MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE

5.6 [TorenuumanbHast 3HEPrUM TEJa, MOJHATOTO Ha/l 3eMIEH

5.7 Kuneruyeckas sHeprus
[lonnass mexaHuudeckass >HEprus. 3aKOH HM3MEHEHUS U COXpaHEHUs

58 MEXaHUYECKOM IHEPrun
[IpakTuueckue paboOTHI:
Omnpenenenve pabOTHl CHIIBI TPEHHSI IIPH PABHOMEPHOM JBMXKEHUU Tella

5.9 110 TOPU30HTAIBHON MOBEPXHOCTU. VccnenoBanue ycioBuil paBHOBECHS
ppruara. Msmepenne KIIJ| HaknoHHO#N miockoctu. M3yueHue 3akoHa
COXpaHEHUsI MEXaHUYECKON SHEPrUu

5.10 ®u3nyeckue BIEHUS B IPUPOJE: PblUaru B TEJIE Y€IOBEKa

511 TexHuueckue ycTpoicTBa: pelyar, HOABHKHBINA 1 HEIOIBHXKHBIN OJIOKH,

HaKJIOHHAas MJIOCKOCTb, ITPOCTHIC MCXaHU3MBI B 6LITy




8 KIIACC

Kon Kon
IIpoBepsieMble 371eMeHTHI COAEPKAHUS
pasaena 3JIeMeHTAa
TEIJIOBBIE ABJIEHUA
OcCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUYECKOU TEOPUU CTPOCHUS
6.1 BemecTBa. Macca U pasmepbl MOJIEKYJ. OTBITBI, OITBEPKIAIOIINE
OCHOBHBIE TIOJIO)KEHUST MOJICKYJISIPHOKUHETUYECKON TEOPHUH
6.2 Mopnenu TBEPAOro, )KMIKOIO U raz000pa3HOro COCTOSHUI BEIECTBA.
' Kpucrannmaeckue u amopdHbie Tena
OObsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEW M TBEPABIX TEJ HA OCHOBE
6.3 MOJIOKEHUI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.4 CMaumnBaHue ¥ KalnWJUISIPHBIE SBJICHUS
6.5 TerutoBO€ pacIIMpeHne U CKATUE
Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS
6.6 YacTulJ,
6.7 Buytpennss sHeprusi. CrocoObl W3MEHEHHUsS BHYTPEHHEH SHepruu:
' TerIonepeaya U CoBepIeHrne padboTel
6.8 Bupl Terutonepenaun: TEMIOMPOBOHOCTh, KOHBEKIIHS, U3TYICHHE
6.9 KonuuecTBo TemioTsl. Y aenbHas TEII0OEMKOCTh BEIIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TEILUIOBOTO OajiaHca
6.11 [InaBneHue u OTBepleBaHUME KPHUCTAJUIMYECKUX BEUIECTB. Y AeNbHas
' TEII0Ta [IaBJICHU
[TapooOpazoBanne u koHmeHcanus. Mcnapenwe. Kumenwe. Y npenbHas
6 6.12 TeII0Ta mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIECHUS OT
aTMOC(hepHOTO JTaBJICHHS
6.13 Bnaxxnocts Bo3Iyxa
6.14 DHeprus TOIUIMBa. Y IeibHas TEIIOTa CrOpaHuUs
[Tpunnumer padoTe! TeroBeix Asurateneit KI1/] TemoBoro asurarens.
6.15 TemioBble IBUTATENN U 3aIIMTa OKPYXKAIOUIEH cpeibl
6.16 3aKOH COXPaHEHHUS U MPEeBpaIlleHUs SHEPTUH B TEIUIOBBIX Ipolieccax
[IpakTuueckue paboOTHI:
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKCHHUSL.
OnBbITHI MO BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOM COJIM WIIM caxapa.
OnpITHl IO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEN.
Omnpenenenre AaBleHUs BO3yXa B OaIOHE MINPHIIA.
OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBICHUS BO3AyXa OT €ro
6.17 00BEMa M HarpeBaHUSI UITH OXJIAXKICHUSI.
[IpoBepka TrHUMOTE3bl JMHEHHONW 3aBUCUMOCTH JUIMHBI  CTOJOWKa
KUJKOCTU B TEPMOMETPUUYECKON TPYOKE OT TeMIIepaTyphl.
HabGmronenne w3MeHeHHs BHYTpEHHEH OSHEpPrHM Tella B pe3yabTaTe
Teruionepenayd u paboThl BHEITHUX CHIL.
HccnenoBanue siBieHUs TEIIOOOMEHA MPU CMEIIUBAHUU XOJOAHOW H
ropsiue BOJBI.
OnpeneneHrie  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW MpH
TEIIO0OMEHE C HarpeThIM METAUTUYECKUM LIUITHHIPOM.




Ornpenenenue yaenbHON TEII0EMKOCTH BELIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.
Onpenenenre OTHOCUTEIbHON BI&XKHOCTHU BO3TyXa.
Onpenenenre yaeabHOM TEIUIOTH IUIaBJICHUS JIbJA.

dusnyecke SABJICHUS B npupoac: IMOBEPXHOCTHOC HATAKCHUC U
KalMWJUISIPHBIC ABJICHHA B IMPUPOAC, KPUCTALJIBI B IMMPHUPOAC, U3ITYUCHUC

6.18 Conniia, 3amep3aHue BOJOEMOB, MOPCKHUE Opu3bI; 00pa30oBaHUE POCHI,
TyMaHa, UHesl, CHera.
TexHuueckre yCTpOMCTBA: KallMJULIPBI, IIPUMEPBI HCIOJIB30BAHUSA
6.19 KPUCTAJUIOB, XKUJAKOCTHBIA TEPMOMETp, AATUYMK TEMIEPATYypbl, TEPMOC,

CUCTEMa OTOIUIEHUS JIOMOB, THUIPOMETPBI, IICUXpPOMETp, IapoBas
TypOMHA, ABUTATEIb BHYTPEHHETO CTOPAHUSL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzarus Ten. [[Ba poaa MeKTpUYeCcKux 3apsiioB
BsaumopneiictBue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBHCHUMOCTB CHJIBI
7.2 B3aUMO/JICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsiIoB U PACCTOSHUS
MEX/1y TeJIaMH)
73 Onekrpuueckoe noJie. Hanpspk€HHOCTH antekTpudeckoro noss. [Ipuanmn
CYINEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
74 Hocurenn snexkrpruuecknx 3apsaoB. DJIEMEHTapHBIA AJIEKTPUYECKUI
3apsn. Ctpoenue aroma. [IpoBOAHUKY U TUAIEKTPUKU
7.5 3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsiaa
DJIEKTPUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
76 HcTOYHMKY TOCTOSSHHOTO TOKA
77 JevictBus EKTPHIECKOTO TOKa (TernoBoe, XMMUYECKOE, MarHUTHOE).
DNEKTPUYECKUN TOK B )KMJIKOCTAX U ra3ax
7.8 OnekTpuyeckas 1emnb. Cuiia Toka. DIEKTPUUYECKOE HAMPSKEHNUE
79 ConpoTusicHe IPOBOIHUKA. Y IEIBHOE CONPOTUBIICHUE BELIECTBA
7.10 3akon OMa j1j1s yyacTka mernu
7.11 [locnenoBarenpHOE U MapaJIEIbHOE COEAUHEHNUE IPOBOAHNUKOB
712 PaboTa 1 MOIITHOCTH AIEKTpUYECKOTO ToKa. 3akoH [[xoymns — Jlenma
713 DNEeKTPUUECKHUE LIEMU U OTPEOUTENN SIEKTPUUECKON S3HEPIHH B OBbITY.
KopoTkoe 3aMbikanue
7.14 IlocTossHHBIE MarHUTHI. B3auMo1efiCTBHE TOCTOSIHHBIX MArHUTOB
MaruutHoe nosue. MarautHoe nosie 3eMJIA ¥ €0 3HaUYEHUE IS )KU3HU
715 Ha 3emie
OmneiT Opcrena. MarauTHoOE 10JIE€ IEKTPUYECKOro Toka. [Ipumenenue
7.16 IEKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOTO NOJIS HA IIPOBOJIHUK C TOKOM. DJIEKTPOABUTaTENb
7.17 IIOCTOSIHHOTO TOKa. Mcrnonbp30BaHue 251eKTpoABUTaTENEH B TEXHUUYECKUX
YCTpOMCTBaxX U Ha TPAHCIIOPTE
718 Oneiter Dapanes. SIBneHue d71€KTpOMarHUTHOM MHAYKIMHU. [TpaBuiio
Jlenna
OnexrporeHepatop. CrnocoObl MOTyYeHHUsS JIEKTPUUECKOW SHEprum.
.19 DEeKTPOCTaHIIMH Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHH
7.20 [IpakTuyeckue paboThI:




OnpITel 10 HAOMIONCHUIO DJCKTPU3ALUU TeNl WHAYKIUEH W TIpH
COTIPUKOCHOBEHHH.

HccnenoBanue IeWCTBUS JIIEKTPUYECKOTO IOJS HA MPOBOJHUKH U
JTUDJIEKTPUKH.

COopka 1 poBepKa padOTHI AMEKTPUIECKON LIETTH MMOCTOSIHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaMpsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Y€pe3 PEe3UCTOp, OT
COTNIPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTh AJIEKTPUUECKOTO
CONIPOTHUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAJAU TOMEPEYHOTO
CEUYCHHS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHUS HAINPSHKEHUW TPH TOCIEA0BATEIHHOM
COCIMHEHUH JIBYX pe3ucTopoB. [IpoBepka mpaBuia st CHIIBI TOKA MPH
MapajuleIbHOM ~ COE€OUHEHUH  pe3uctopoB. OmpeneneHue  padOThI
NEKTPUUECKOTr0 TOKa, UAyliero dyepe3 pesucrop. Omnpenenenue
MOIIHOCTH  3JIEKTPUYECKOTO  TOKa, BBIACISEMOM Ha  PE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKQ, UYIIETO Yepe3 JIAMIIOYKY, OT
HanpsbkeHns Ha Hel. Onpenenenue KIIJ[ nHarpeBarens. MccnenoBanue
MarHWTHOTO  B3aWMOJICHCTBHSI  ITOCTOSTHHBIX ~MAarHuTOB. M3ydeHue
MarHUTHOTO TIIOJISI TIOCTOSIHHBIX MAarHUTOB TIPU WX OOBECIUHCHUH U
pazgenennn. MccnmenoBaHue JAEMCTBUS  AJIEKTPUYECKOTO TOKa Ha
MAarHUTHYIO CTpesKy. OMBITHI, J€MOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI
B3aUMOJICHCTBUSL KaTYIIKM C TOKOM M MarHura OT CHJIbl TOKa H
HalpaBJIeHUs TOKa B KaTymike. V3yueHue nedCTBHUS MarHUTHOTO MOJIS
Ha MpOBOJHUK C TokoM. KoHcTpywpoBaHue M u3ydeHue paOOThI
anekrpoasurarens. Usmepenne KII] anekTpoaBurareibHON yCTaHOBKH.
OnpITHI MO0 HCCIENOBAHUIO SIBJCHHS AIEKTPOMArHUTHOM WHIYKIMH:
HCCIIEIOBAaHUE W3MEHEHUN 3HAUYEHMSI W HAINpPaBJICHUS HHIYKIIMOHHOTO
TOKa

7.21

duzndyeckue SIBICHUS B IIPpUPOAEC: DJICKTPUICCKUC SABJICHHUS B aTMocq)epe,
OJICKTPHUYECTBO JKHUBBIX OPraHM3MOB, MarHMUTHOC IIOJIC 3eMJ'II/I, z[peﬁ(b
IMOJIFOCOB, POJIb MArHMTHOTI'O IIOJIA JUISA KU3HU Ha 3eMJ'Ie, IMOJIIPHOC
CHUSAHHUEC

1.22

TexHu4yeckne YCTPOWCTBA: DIIEKTPOCKOI, aMIIEPMETp, BOJBTMETP,
peocTar, CYETYMK ODIICKTPUYECKOW HHEPIHH, DICKTPOOCBETUTEIIBHBIC
proOOPHI, HarpeBaTeIbHbBIC ANEKTPOTIPUOOPHI (mpumepsl),
ANIEKTPUYECKUE MPEIOXPAHUTEIH, 3JICKTPOMArHHUT, AJICKTPOIBUTATEIb
MIOCTOSIHHOTO TOKa, TEHEPATOP IMOCTOSTHHOTO TOKA




9 KUIACC

Kon Kon
pasena TeMEHTA [IpoBepsieMble 31€MEHTHI COACPKAHUS
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudeckoe aBuwxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JBIKCHUS
8.3 PaBHOMEpHOE NpsIMOTMHEHHOE JIBH)KEHUE
8.4 HepaBHoMepHOE mpsiMosmHEHOE ABWKeHHUE. CpefHsisi U MTHOBEHHAs
CKOPOCTH TeJla P HEPABHOMEPHOM JIBHKCHHUU
8.5 VYckopenne. PaBHOYCKOpPEHHOE TPSIMOJIMHEWMHOE ABUKEHUE
8.6 CBo0Oonnoe magenne. Onsite! [anmnes
PaBHOMepHOE gaBMKEeHHME 1O OKpyxHOcTtd. Ilepmox wm  wacrtora
8.7 oOpaiienus. JluneiitHas u yrjoBas ckopocTH. LleHTpocTpemuTenbHoe
YCKOpEHHE
8.8 [TepBrrit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HproToHa
8.11 [IpuHIHT CyepIo3UITUH CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
Cuna TpeHUS: CHJIa TPEHHUS! CKOJNBKEHHS, CHJIA TPEHUS TOKOS, JAPYTrue
8.13 BU/IbI TPEHUS
Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHUE CBOOOTHOTO
8.14 MaJeHUs
8 8.15 JIBwxxenne mnaner Bokpyr Comnna. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocTts u eperpy3ku
8.16 PaBHOBecue maTepraibHON TOYKH. AOCOIOTHO TBEPIOE TEIO
8.17 PaBHOBecHe TBEPAOTO Tena C 3aKPEIUIEHHOW OChIO BpamieHus. MOMEHT
cuibl. LIeHTp TshkecTH
8.18 Nmnynbe Tena. U3menenne umiyinbca. IMITynbC CHibl
8.19 3aK0oH COXpaHEHUS UMITYJIbCa
8.20 PeaxktuBHOE nBUXKEHNE
8.21 Mexanudeckasi paboTa U MOIIIHOCTb
8.22 PaGora cun Tspkectu, ynpyroctu, TpeHusi. CBsi3b SHEpPruu U paboThl
8.23 [ToTennmanpHas 3HEPrus Teia, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMITU
8.24 [ToTeHnmanpHas SHEPrUs CHKATOMN MPYKUHBI
8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXPAHEHUSI MEXaHUYECKOM 3HEPruU
[IpakTudeckue pabOTHI:
Omnpenenenue cpenHeil CKOPOCTH CKOJIbKEHUS Opycka WU IBYKEHHS
IaprKa 1Mo HaKJIOHHOM TiockocTu. OmpenereHne YCKOpEeHUs Tena Mmpu
8.27 PaBHOYCKOPEHHOM JABM)KEHUU MO HAKIIOHHOM TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IMPH PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauaTbHOW CKOPOCTH.
[IpoBepka rumMoOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBIKEHUHU 0e3
HaYallbHON CKOPOCTH MYTH OTHOCSTCS KakK psJi HEYETHBIX YUCEN, TO




COOTBETCTBYIOILINE TPOMEXYTKH BPEMEHHU OJUHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOpMasibHOTO  jgaBieHusa. Ompenenenue  KodpPUIMEHTa  TPEHUS
ckonpxeHusi. OmpezaeneHue KECTKOCTU NpyxkuHbL. Omnpenenenue
paboOTBl CHUJIBI TpPEHHS NpPU PABHOMEPHOM JBIDKEHHHM Tella II0
TOPU30HTAIBHOW MoBepxHOCTH. OnpeneneHne paboThl CHIIBI YIIPYTOCTH
pU MOIBEME T'py3a C MCIIOJIb30BAHHEM HETIOJIBM)KHOTO M TIOABHYKHOTO
0JI0KOB

dusnueckre SABJICHUS B npupoac: MNpuiIrvBbl KW OTJIIHMBBI, ABUKCHHC

8.28 wiader  CONHEYHOW  CHCTEMBI, PEAaKTUBHOE JIBWKEHHE  IKHBBIX
OpraHNU3MOB
8.29 TexHuyeckue  yCTpOWCTBA:  COMAOMETP, JATYAKU  TOJIOKEHUS,

PaCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEBAHUWA 1 BOJIHBI

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaAHUM:

9.1 NEpUOM, 4aCTOTa, aMILIUTYAA
9.2 MareMaTtnueckuili 1 NPYKUHHBIM MasTHUKH. [IpeBpaiienne sHepruu
' MIpH KoJiebaTeIbHOM JBMKEHUN
9.3 3aryxatomniue koiebanus. BeiHyX/1eHHbIE KOeOanus. PezoHaHc
Mexannueckre BoHbI. CBOMCTBA MEXaHMYECKUX BOJIH. [IpoaoJibHbIEC U
9.4 MOTMEpEeYHble BOJIHBI. J[JIMHA BOJHBI M CKOPOCTh €€ paCIpOCTPAHCHMUS.
MexaHu4ecKkre BOJTHBI B TBEPJIOM TeJle, CEHCMUYECKHIE BOJIHBI
9.5 3ByK. 'poMKOCTB U BhICOTa 3ByKa. OTpakeHHe 3ByKa
9.6 Nudpa3Byk u ynbpTpa3Byk
9 [IpakTrueckue padOTHI:
OnpeneneHrie 4YacTtoThl W Iepuoda KoJieOaHMH MaTeMaTHYeCKOro
MasITHUKA.
Onpenenenre 4acToThl U Meproia KojaeOaHui Npy>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH IepUOJa KOJIEOaHWM MOJBEUICHHOTO K
HUTHU Tpy3a OT JUIMHBI HUTU. VccaenoBaHue 3aBUCHUMOCTH IMEPUOAA
KoyiebaHul TPY)KMHHOTO MasTHHUKAa OT Macchl rpy3a. [IpoBepka
HE3aBHCHUMOCTH INepHoJia KoieOaHuil rpy3a, MoABEIIEHHOTO K HUTH, OT
Maccel TIpy3a M KECTKOCTH NpYyXuHbl. [3MepeHue yckopeHus
CBOOOJHOTO MaJACHUS
®u3nyeckue SBICHUSA B MPUPOJE: BOCHPUITUE 3BYKOB JKUBOTHBIMU,
9.8 3eMIIETPSACEHHE, CECMUYECKHE BOJIHBI, I[yHAMHU, 3XO
9.9 Texuudeckue yCTpOHCTBA: 3XOJIOT, UCIIOJIb30BAHUE YIbTPa3ByKa B OBITY
' Y TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI
101 DNEeKTPOMAarHUTHOE ToJie. DJIEeKTpOMarHuTHele BOJHBL ~ (CBOKCTBa
' 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€KTpPOMarHUTHBIX BOJIH
10 DneKkTpoMarHuTHas mnpupojga cBera. CkopocTh cBeTa. BoisHOBBIE
10.3 CBOICTBA CBETa
[IpakTudeckre pabOTHI:
104 N3ydeHne cBONCTB AIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIIEHOTO

TesedoHa




105 ®dusnyueckue SBJICHUS B IPUPO/JIE: OMOJIOTHUECKOE JCHCTBHUE BUAUMOTIO,
yIBTPAPHOIETOBOTO U PEHTTCHOBCKOTO U3ITyICHHIA
TexHuueckre YCTPOMCTBA: MCIOJIB30BAHUE AJIEKTPOMATHUTHBIX BOJH

10.6 JUIS COTOBOM CBSI3U

CBETOBBIE ABJIEHU S

11.1 JlyueBas monens cBera. MicTouHHMKM cBETa

11.2 [IpssmonuHeHOE pacCIpOCTPAHEHUE CBETA

11.3 OTtpaxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUs CBETA
[Ipenomnenue ceera. 3akoH mpenomieHus cBera. [lonHoe BHyTpeHHEe

114 OTpa’kE€HUE CBETa

115 JIunza. Xon jtydeil B TuH3€e

11.6 Ontrueckas cuctema oTtoarinapaTa, MUKPOCKOTIA U TEIECKOTa

11.7 I'ma3 kak ontrueckast cucremMa. biin30pyKkoCTh U JATBHO30PKOCTh

118 Paznoxxenue Genoro cera B crnektp. OnbiTel HetoToHa. Crioxenue
CIEKTpaJIbHBIX 1IBETOB. [{ucnepcus cera
[IpakTueckue paboTHI:
HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyda OT yriia

11 TaJICHUsI.

N3ydeHnne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIila IMPEJOMIIEHUSI CBETOBOTO JIyda OT

11.9 yria MaJeHusl Ha TPaHUIIE «BO3AYX — CTEKIIO».
[Tonydyenune n300pakeHUI C MTOMOIIIBIO COOMPAOIICH JTUH3HI.
OmnpenencHre  (GOKYCHOTO  pPAacCTOSSHMSI W ONTHYECKOM  CHIIBI
COOMpArOIIeH JINH3HI.
OnBITHI 110 Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpITHl IO BOCHPUSTHIO IIBETA MPEAMETOB MPU UX HAOIIOJCHUHN Yepes3
[IBETOBBIC (DUIIBTPHI
duznyeckue siBieHus B npupoe: 3atmenust Connua u JIyHsl, 1iBeTa Tel,

11.10 onTHUYECKUE siBJIeHMsI B aTMocdepe (uBeT Heba, pedpakuus, paayra,
MHUPaX)

11.11 Texnuyeckue ycTpoicTBa: OYKHU, IEPUCKOIL, poToaMnmapar, ONTHUECKUE
CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

OmnswiTel Pesepdopaa u mnanerapnas mojens atroma. Mojenb atroma

12.1 Bopa

122 Ucnyckanne u mornomeHue cBeta atoMoM. KsauTel. Jluneituateie
CHEKTPBI

12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- U raMmma-u3Ty4eHHsI

12 124 Crpoenne atomMHoro smapa. HykinoHHas Mojenb aToOMHOTO —sjpa.

H3oTomsl

12.5 PannoaxTtuBHbIe ipeBpanienus. [lepros momypacnaga aTOMHBIX siep

12.6 SAnepHsble peakiuy. 3aKOHBI COXPAaHEHHS 3apsIOBOTO U MACCOBOTO YHCEI

12.7 DHeprus CBS3U aTOMHBIX sfep. CBsI3b MacChl U SHEPTHH

12.8 Peakuuu cuntesa u nenenus saep. Mcrounuku suepruu ConHIa U 3BE31
Snepnas sHepretuka. JleficTBre paAMOaKTUBHBIX U3TyYEHUH HA KUBBIC

12.9 OpraHu3Mbl




[IpakTueckue pabOTHI:
Habnronenue CrijionIHbIX U TMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.

12.10 HccnenoBanue TpPEKOB: U3MEPEHUE SHEPIMU YACTULBI 10 TOPMO3HOMY

nytH (1o GoTtorpadusim).
W3mepenune paanoakTuBHOTO (poHA

dwusnyueckue SBICHUS B TMPUPOJIE: €CTECTBEHHBIN PaJMOaKTHBHBIN (OH,
KOCMHMYECKHE  JIy4HM, paJdOaKTHUBHOEC  M3JIy4CHHE  IPUPOJHBIX

12.11 . .
MUHEpaNoOB, JCUCTBUE pAaJUOAKTUBHBIX H3JIyYCHHM Ha OpraHusM
YeJI0BEKa

1212 TexHuueckre yCcTpoMCTBa: CIHEKTPOCKOIN, WHIMBHUIYAIBHBIA JTO3UMETD,

Kamepa Bunbscona

MMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOM MPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA
Kox IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHA
MpoBepPsieMOoro OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT0 00111€T0
TpeOOBaHUSA o0pa3zoBanusi Ha ocHoBe ®I'OC

[Tonnmanne ponm GU3MKK B HAYYHOW KapTHHE MHUpPa; CHOPMHUPOBAHHOCTH
0a30BBIX TPEJCTABICHUA O 3aKOHOMEPHOUW CBSI3M M TI03HABAEMOCTU SIBJICHUU
TIPUPO/IBI, O POJTU HKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOpa3yroIiei poin Gpu3nuku
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH, 00 3BOJIOLHU
(MBUYECKUX 3HAHUW M WX POJU B IEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE
MHpa, O BKJIaJIe POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, PA3BUTHE TEXHUKU U TEXHOJOTUI

3HaHUS O BHAAX Marepud (BEIIECTBO W TM0JI€), O JBIKCHHH KaK CIoco0e
CYIICCTBOBAaHUS MaTepud, OO0 aTOMHO-MOJICKYJSPHOW TEOPUU  CTPOCHHS
BEICCTBA, O (PU3UYECKOM CYIIHOCTH SBJICHHA TPHPOAbI (MEXaHHYCCKUX,
TEIUIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHE Pa3N4aTh SBJICHHUS IO
OTIMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX
JTaHHOE (U3WYECKOE SBJICHHE, YMECHHE DPACIIO3HABATh IPOSBICHUEC H3Y4CHHBIX
(u3HYECKUX SBJICHHA B OKPYKAIOIIEM MHpE, BBIICIAS HX CYIIECTBEHHBIC
CBOMCTBA (TPU3HAKH)

Bnagenue ocHoBaMu MOHSATUIHOTO arapara 1 CUMBOJMYCCKOI'O sA3bIKa (bHSPIKPI
H HCIIOJIb30BAHHUC HX JJIA PCHICHUA y‘le6HHX 3aa4; YMCHHC XapaKTCPU30BATb
CBOIiCTBa TCII, (1)I/I3I/I‘I€CKI/IC SABJICHUS U MPOLECChI, UCIIOJIb3YyA (I)YHI[aMeHTaJ'IBHHe
N SMITUPHUYCCKHEC 3aKOHBI

YMeHHe OIUCHIBAaTh HN3YYCHHBIC CBOMCTBA Tel | (1)I/I3I/I‘16CKI/IG SABJICHUS,
HCIIOJIb3YsL (bHSI/I‘IeCKI/IC BCINYHHBI

Bnanenne ocHOBaMHM METO/IOB HAy4HOTO IO3HAHMUA C Y4ETOM COONIOJICHHS
npaBui 0€30MacHOTo Tpy/aa: HabMoJeHne (PU3NIECKUX SIBICHHIMA:

YMEHHUE CaMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTAIBLHYIO YCTAHOBKY U3 JJAHHOTO
HaOopa 000pyAOBaHUS IO UHCTPYKIIUH, OMTUCHIBATh XOJI OIbITA U 3alIUCHIBATH €T0
pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI;

NPOBE/ICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUH (U3MUECKUX BEIUYMH: YMEHUE
IUTAHUPOBaTh M3MEPEHMs, CaMOCTOSATENBHO COOMpPaTh AKCIEPHUMEHTAIbHYIO
YCTAQHOBKY 10 MHCTPYKLIMHU, BBIYMCIATH 3HAYCHHUE BEIMYMHBI M aHAJIU3MPOBATH
IIOJIyYEHHBIE pe3yJabTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH pE3YIbTaTOB




U3MEPEHUN;

IIPOBEJCHUE HECJIOKHBIX HKCIIEPUMEHTAIIBHBIX HUCCICAOBAHUM; CaMOCTOSATEIIBHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M TPOBOJHMTH HCCIEAOBAaHHE IIO
WHCTPYKLUH, PECTABIATh MOTYUYECHHBIE 3aBUCUMOCTH (PHU3UUYECKUX BEJTHMUUH B
BUJEe TaOMUIl M TpadUKOB, YYUTHIBATH IOTPEIIHOCTH, JI€JIaTh BBIBOABI IO
pe3yJibTaTaM UCCIIECIOBAHM

[lonumaHnue xapakTepHbIX CBOMCTB (pU3MUECKUX MOJeNel (MaTepuaiabHas TOuKa,
a0COJIIOTHO TBEPJOE TEJIO, MOJIETN CTPOEHUS Ta30B, KUIKOCTEH U TBEPABIX TEll,
IUTAHETapHasi MOJeNb aToMa, HYKJIOHHas MOJieldb aTOMHOIO $iJpa) U yMEHHUE
NPUMEHSTH UX 7151 OOBSICHEHUST (PU3UIECKUX TIPOLIECCOB

YMmenue oOBsACHATh (U3NYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMi NPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJISITh TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOM Ha
W3Y4YECHHbIE  CBOWMCTBa  (PU3MUECKUX  SIBICHUM,  (U3MYECKUE  3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJEIIN

YMmenue pemarh pacu€THble 3a7aud (Ha Oa3e 2 — 3 ypaBHEHHUH), MCIONb3YS
3aKOHBI M (OPMYIbI, CBSI3bIBAIOUINE (PU3MUYECKHE BEIUYMHBI, B YacCTHOCTH,
3alMMChbIBaTh KPAaTKO€ YCJIOBHME 3aJaud, BBIABIATH HENOCTAIOIIME JaHHBIE,
BBIOMpATh 3aKOHBI U (POPMYIBI, HEOOXOAUMBIE JUIsl €€ pelIeHUs, UCIOJIb30BaTh
CIpaBOYHbIE JaHHbIE, MPOBOJAUTH pPAcu€Thl M OIEHUBATh PEATUCTHYHOCTH
MOJIyYUeHHOTO  3HAueHHd (U3MUECKON  BENIWYMHBI; yYMEHHUE  OIpeAeNsaTh
pa3MepHOCTh (PU3UYECKOM BEIIMYMHBI, TOJIYYEHHON IPU PEIICHUH 3aaun

YMeHne XapakTepu30BaTh MPUHIUIBI ICHCTBHUS TEXHHUYECKUX YCTPOUCTB, B TOM
qrcie OBITOBBIX PUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHYECKUX TPOIECCOB IO
WX ONHUCAHHWIO, WCIIONb3ys 3HAaHUS O CBOWCTBaX (DM3MYECKUX SBICHUHA U
HeoOXxoauMBbIe PU3NUECKUE 3aKOHOMEPHOCTH

10

YMeHHe HCIoIb30BaTh 3HAHKS O (PM3UYECKUX SIBICHUSIX B MOBCETHEBHOMN KU3HH
sl o0ecriedeHus: 0€30MacHOCTH TpH OOpalieHuu ¢ OBITOBBIMH TMpUOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbsS M COONIOJCHHS HOPM
9KOJIOTUYECKOTO TIOBEIICHHS B OKPYXKAIOIICH Cpejie; MOHUMaHue He0OX0AMMOCTH
NPUMEHEHHS JOCTIDKCHHH (DU3MKKM ¥ TEXHOJOTHUH ISl PalOHAIBHOTO
IIPUPOJIOTIONIE30BAHUS

11

OneIT moMcKa, MpeoOpa3zoBaHUsl U IPEACTaBICHUs HHPOpMauu (HU3MUIECKOro
COJIep)KaHHUA  C  HCIOJIb30BaHMEM  WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHl; YMEHHE OILIEHWBATh JOCTOBEPHOCTh MOJYYEHHON HMHGPOpMalUU Ha
OCHOBE HMEIOIUXCA 3HAHUM U JIOTIOJHUTEIbHBIX HCTOYHUKOB; yMEHHUE
UCIIOJIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO
auTepaTypy (pusmdeckoro coaepikaHusl, CIipaBOYHbIE MaTEpPHAIIbl, PECYPCHI CETU
Wurepuer; BnageHue 0a30BBIMH HaBBIKAMH IpeoOpa3oBaHus WH(OpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYI'ylO; YMEHHE CO3/1aBaTh COOCTBEHHBIC
NUChbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpPMAIMH U3 HECKOIBKHUX
MCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA OI'D I1IO ®U3UKE

Kon IIpoBepsiemMblii 3J1IeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe aBumxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
) JBHWKCHMS
PaBHOMepHOE 1 HepaBHOMepHOE BuxkeHHEe. CpeaHsist ckopocTh. Dopmyrna JUist BBIYUCIIEHUS
12 cpenHeil ckopoctu: v = S/t
PaBHOMepHOE NpsIMOJIMHEIHOE JIBHKEHHE. 3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHH B
Clly4ae paBHOMEPHOTO MPSMOJIUHENHOTO ABUKEHUS:
1.3 x(1)=x,+vt
I'paduku 3aBUCMMOCTH OT BpeMEHHU I MPOEKLUUU CKOPOCTH, MPOEKLIHUU MepeMenieHHUs,
ITYTH, KOOPJAMHATHI I[P PABHOMEPHOM IPSMOJIMHENHOM JIBUKEHHUH
3aBHCHMOCTb KOOPJMHATHI TEJIA OT BPEMEHH B CIIy4ae PAaBHOYCKOPEHHOT'O MPSMOJIMHENHOTO
JBWKCHHUS:
2
Sy =V, * I+ ay* <
Fn
@opMyIbl U NPOEKIUU NEPEMEILEHHUS, TPOEKIIUN CKOPOCTH U MMPOEKLIUH YCKOPEHUS TIPU
PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUU:
2
14 Sy (T) =Upy - T+fi‘1_ e
2
U_\'(f) =Up, +a, -1,
a.(f)=canst,
Ul.‘r‘ - Ul:r‘ zza.‘csx
I'padbukn 3aBUCMMOCTH OT BpEMEHHU [Js MPOCKIHUHU YCKOPEHHs, MPOEKIHH CKOPOCTH,
MIPOEKLMU NIEPEMEILEHUS, KOOPAUHATHI IIPYU PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUU
CBoOonHoe magenue. OOpMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJIeHUE Tejla M0 BEPTHKAIU
15 (IBWKeHHE TeJa BHU3 WJIM BBEPX OTHOCHTEIBHO TMOBepXHOCTH 3emin). ['paduku
' 3aBUCHMOCTU OT BPEMEHHU I IMPOEKIUHU YCKOPEHHUs, IIPOECKIUU CKOPOCTH U KOOPIAWHATHI
pu cBOOOTHOM MaJICHUM TeJla 10 BEPTUKAIN
CKopoCTh paBHOMEPHOTO JBIKEHMS TeJa 10 OKpykHOocTU. Hanpasnenue ckopocTu.
dopmyna Juis BBIUUCIEHUS] CKOPOCTH Yepe3 paanyc OKPY>KHOCTU U TIEpUO]] 0OpalleHHSL:
b= iMR
T
16 lenTpocTpemurenbHOe yckopeHue. HampaBineHue HEeHTPOCTPEMHUTENBHOIO YCKOPEHHUS.

CDOpMYJ'Ia JUIL BBIYUCIICHUSA YCKOPCHUA:

dopmyna, CBSI3bIBAIOLIAS IEPUOJI U YACTOTY OOpAIICHUS:




volL
T

1.7

Macca. IInotHocts Bemectsa. @opMmyiia A1 BBIYUCICHUS TUIOTHOCTH:

_m
v

1.8

Cuna — BexTopHas ¢puzndyeckas BenuurnHa. CII0)KeHHUEe CHIT

1.9

SBnenue unepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoit 3akon HerotoHa:
F=m-a

CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHHMSI T€JIa M BEKTOPA CUJIBI, ICHCTBYIOLIEH Ha TEI0

111

Bzaumopericteue Ten. Tpernii 3akoH HproToHa:

Fry=-F,

1.12

TpeHHe IIOKOSA U TPCHHUE CKOJILXKXCHHA. d)opMyna AJI1 BBIYUCIICHHUA MOAYJIA CHIIBI TPCHHA
CKOJIb2)KCHMUA

FTP:M-N

1.13

Hedbopmarus Tena. Ympyrue u Heynpyrue aedopmaiuu. 3akoH ynpyroi nedopmanuu
(3axoH I'yka):

F=Ik-Al

1.14

BCCMI/IpHOG TATOTECHUE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

Fog. M
'L

Cuna TsKecTH. Y CKOpeHHe CBOOOIHOTO aICHHS.

dopmyna 1 BEIYHCICHHS CUIIBI TKECTH BOIM3HM MoBepxHOCTH 3emin: F = mg.

JBuxenue rianet Bokpyr Connua. [lepBast kocmuueckas ckopocts. HeBecoMocTs 1
eperpy3Ku

1.15

Nwmmynsc Tena — BekTopHas pu3ndeckasi BeTUUMHA.
D=mo

I/IMHy.]'ILC cucteMsbl Tea. I3MeHeHne HUMITYJIbCA. I/IMHYHBC CHUJIbI

1.16

3aKkoH COXpaHCHU UMITYJIbCA JI1 3aMKHy’TOﬁ CHUCTEMBI TCII:
D=0, +in, U, =const

PeakTuBHOE OBMKEHUE

1.17

Mexanuueckas padota. @opmyna JUIst BBIYUCICHUS paOOThI CUJIBL:

A=Fscoscr

MexaHudeckas MOIITHOCTb:




1.18

Kunernueckas u noteHunanbHas sHeprus. @opmyiia 17 BBIYMCIEHNUS KUHETUYECKON
SHEPIrUHU:

H!Uz
Teopema o kuHeTH4YeCcKoM dHeprun. Popmyiia uisi BBIYMCICHHS TIOTEHIMAIbHOW SHEPTUH
Teja, IMOIHATOTO
Haj 3eMiEn:

E,= mgh

1.19

Mexanndeckast JHEprus:
E=E;+E p
3aKOH COXpPAaHEHHUSI MEXaHWYECKOW s3Heprun. @opMyiia 1 3aKOHA COXPAHEHUS

MEXaHWYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHUYECKOW SHEPT UM ITPU HAIMYUU CUJIBI TPEHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MMPABHUIIO» MEXAHHKHU.
Poruar. Momenr cuier: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[TonswxHbIN 1 HenoABWXHBINA 0710Kku. KIT/] mpocThIx MeXaHU3MOB,
n= A‘]IME:&E&H
Aﬂrpaqemaﬂ
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JlaBiienue TBEPIOTO TENA.
q)OpMy.]'Ia IJIs1 BBIYUCJICHUS JaBJICHUSA TBépI[OFO TEJa.
F
P= G
JlaBnenue raza. ATMmochepHoe 1aBJICHHE.
FI/II[pOCTaTI/I‘IeCKOG HAABJICHUC BHYTPU KUIKOCTH.
(DOpMy.]'Ia JJIsL BBIYHUCJIICHUA JABJICHUA BHYTPU KUJIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii mpecc

1.23

3aKkoH ApXI/IMeI[a. <D0pMyna AJIsL OTIPCACIICHUA BBITAJIKUBAIOIIEH CHIJIBI, ,HefICTBYIOH_Ieﬁ Ha
TCIIO0, HOFPY)I(éHHOC B XXUJKOCTb UJIM I'a3:

Fapm =pgV

VYcnopue miaBanus tena. IlnaBanue CYIOB 1 BO3YyXOIlJIaBaAHUC

1.24

Mexanunueckue KojeOaHMs. AMIUIMTYAa, MEpUOJ M dYacTtoTa Kosiebanuil. Dopmyia,
CBSI3bIBAIOIIAsl YACTOTY U MEPHO/] KOJIeOaHMIA:




1.25

MareMaTHUeCKIil U MPYKUHHBIA MasTHUKU. [IpeBpaiieHune sHEpruu npu KoiedareaIbHOM
JBHKEHUU

1.26

3aryxatomue Kojebanus. BeiHyxaeHnbie konebanus. Pesonanc

1.27

Mexannueckue BOJIHBL HpOI[OJIBHBIe " NOIICPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb
pacnpoCTpaHeHHs BOJTHBI:

L=uv-T

1.28

3Byk. I'poMKkoCTh M BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJIHBI Ha TPAaHHIE JIBYX CpPEIl.
WudpasByk u ynbTpa3sByk

1.29

Ipaxmuuecxue pabomoi

N3mepenue cpeiHeil TIIOTHOCTH BEIIECTBA; apXHWMEIOBOW CHIIbI; KECTKOCTH MPYKUHBI,
KO3 umeHTa TPEeHUsl CKOJIbKEHUS; pabOThl CHJIBI TPEHHSs, CHUJIbl YIIPYTrOCTH; CpeAHEn
CKOPOCTH JIBUXKEHHUSI OpycKa MO HAKJIOHHOM IJIOCKOCTH; YCKOPEHMs OpycKa Mpu ABWKEHUU
M0 HAKJIIOHHOW TUIOCKOCTH; YacTOTHI W TEpHOJia KOJeOaHUl MaTEeMaTHYECKOTO MAasSTHHKA;
YaCTOTHI U ICpUOJa KOJ'Ie6aHI/II\/JI MMPY>)KUHHOI'O MassTHUKAa, MOMCHTA CHJIbI, I[GI\/JICTBYIOHICFO Ha
pbIdar; paboThl CUJIBI YIIPYrOCTH MPU MOABEME TPy3a ¢ MOMOIIBIO HEMOJIBUKHOTO OJI0Ka;
paboTHI CHIIBI YIIPYTOCTH MPHU TOABEME T'Py3a C TIOMOIIBIO MOABHUKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CUJIBI OT 00BEMA MOTPYKEHHOM YacTH TeJia U OT
IINIOTHOCTH XHUIKOCTHU, HE3aBHCHMOCTH BBITaHKI/IBaIOHIeﬁ CHJIBI OT MaAcCChl Te€ja, CHJIIbI
TPEHUSA CKOJIBXCHUA OT CHJIBI HOPMaJbHOT'O AAaBJICHUA W OT poJa IMOBEPXHOCTH; CHIIBL
YIOPYrOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTENeHW AedopMaluy MHPY>KUHBI; YCKOPEHU S
Opycka OT yrjla HaKJIOHa HalpaBisgIoNmeld; Teprojaa (Y9acTOThl) KOJEOAHWH HUTSIHOTO
MadTHHKA OT JJIMHBI HUTH; IICPUOJIa KOJ'Ie6aHI/II\/'I MPY)XUHHOI'O MajdTHHUKA OT MAaCChl I'py3a U
KECTKOCTU TPY)KUHBI, HCCICAOBAaHUE HE3aBUCHMOCTH Tepuoja KoJieOaHUNH HHTSIHOTO
MasiTHHKa OT Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phluara

1.30

Qu3zuueckue A61eHUs 8 npupode: IPUMEPHI IBUKEHHS C Pa3IMYHBIMU CKOPOCTSIMH B dKUBOI
U HEXUBOU mpupoje, AeUCTBUE CUJIbI TPEHHS B MPUPOJIE U TEXHUKE, MPUIUBBI U OTIUBBHI,
nBukeHre TiaHeT COJHEYHOM CHCTEMbI, PEaKTHBHOE [BUKEHHE KUBBIX OpPraHU3MOB,
pBIUary B TeJe€ YeI0BeKa, BIUSHIE aTMOCHEPHOTO aBJICHUS Ha )KUBOI OpraHu3M, IIaBaHHE
pBIO, BOCTIPUSTHE 3BYKOB )KMBOTHBIMH, 3eMJIETPACEHUE, CECMUYECKUE BOJHBI, LIyHAMHU, X0
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Texuuueckue ycmpoticmea: CIUIOMETP, JATYUKU TOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUS,
JMHAMOMETp, TOJIIUIIHUKYA, PpAKEThl, pblYar, MOJBMKHBI W HEMNOJIBMKHBIA OJOKH,
HaKJIOHHAsI JIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBbITY, COOOIIAIOIINECS COCY/bI, YCTPONUCTBO
BOJIONIPOBOJIA, TUIPABIMYECKUH Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM
HAcoC, apeoMeTp, IXO0JIOT, UCIIOJIH30BAHHUE YIBTPA3BYKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC TTOJIOKECHHUS MOHGKyanHO-KHHGTquCKOﬁ TCOPHUU CTPOCHHA BCHICCTBA. Mo aenu
TBép,Z[OFO, KHNIAKOI'O U ra3006pa3H0r0 COCTOSIHUM BCIICCTBA. KpI/ICTaHHI/I‘IeCKI/IC u aMopchble
TCIa

2.2

JIBuxkenune dvactuil BemecTBa. CBS3b CKOPOCTH JIBIDKEHUS YACTHI[ C TeMIIEpaTypoHu.
BbpoynoBckoe nuwxkenue, muddys3us

2.3

CMauuBaHue U KaIlmnJJIAPHBIC ABJICHUA

2.4

TennoBoe paCcInpeHUC U C)KATUC

2.5

TennoBoe paBHOBECHE

2.6

Buytpennss sneprus. PaGora u Temnonepenaya Kak crocoObl U3MEHEHHs] BHYTpEHHEH
SHEpPrun

2.7

Bungst TCIUIONCpEaauu: TCIJIONPOBOAHOCTb, KOHBCKIHA, U3JTYUYCHHUC

2.8

HanCBaHI/Ie N OXJITAXKACHUEC TCII. KonnyecTBo TEIIOTHI. YV aenapHas TEIIOEMKOCTb:

O=cm(ty—1)
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3aKkoH COXpaHCHU SHEPTHU B TCIJIOBLIX IMIPOLICCCAX. ypaBHCHI/Ie TEIIOBOro OalaHca:




Q+0, +..=0

Hcnapenne n xoHneHcauus. V3meHeHue BHYTPEHHEHW SHEPIMM B NPOLECCE MCHAPEHUS U

2.10 KoHeHcauu. Kurnenue sxuakoct. Y aenbHas Teriora mapooodpasosanus: L = Q/m
211 Bnaxxnocts Bo3Iyxa
[TnaBnenne W kpucrawmsanus. V3MeHeHWEe BHYTpEHHEH SHEPrHHM TpPHU ITUIABICHUH W
KpUCTAJIIIM3aluu. Y IebHasl TEeIJI0Ta IUIaBJIECHU:
2.12 }L )
m
213 BHyTpeHHsIs SHEPTUs CropaHusl TOIIMBA. Y Ae/bHAs TEeII0Ta CropaHus Tortiea: ( = Q/m
2.14 [Tpunnumer padoTs! TernoBbix npurareneit. KI1/] remmoBoro aqpurarens
Ipakxmuueckue pabomoi
N3mepenue ynenbHOM TEIUIOEMKOCTH METAJNIMYECKOrO IWJIMHJIPA; KOJIMYECTBA TEIJIOTHI,
MOJIyY€HHOTO BOJIOM KOMHATHON TeMIepaTypbl (PUKCUPOBAHHOIN Macchl, B KOTOPYIO OIMYIIEH
215 HArpeThll IWIMHIAP; KOJUYECTBA _TEIUIOTBI, OTIAHHOTO HArpeThM LWJIMHAPOM, TIOCIe
OTYCKaHUsl €ro B BOJY KOMHATHOW TeMIIepaTypbl; OTHOCHTEIHLHOW BIAXKHOCTH BO3JIyXa;
yAEeTBHOM TeIIOTHI IUIABJICHUS Jibja. VccienoBanne M3MEHEHHUS TeMIIepaTypbl BOJBI MPHU
Pa3IUYHBIX YCIIOBHSX; SIBIICHUS TEIDIOOOMEHA MNP CMEIIMBAaHWHM XOJOTHOW W TOpsUei
BO/IbI; IIpOIIECCa UCTIAPEHUS
Quzuueckue AeieHUs 8 npupode. TMOBEPXHOCTHOE HATSIKEHHE M KaNWUISPHbIC SBJICHUS B
2.16 MpUpPOJIe, KPUCTAUIBI B Tpupoze, u3nydeHue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHES, CHEra
Texnuueckue  ycmpoticméa: — KalnWJUIApbl, TPUMEPbl  WCHOJB30BAHUS  KPHUCTAILJIOB,
2.17 YKUJKOCTHBIM TEPMOMETpP, JaT4YUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETPBL, IICUXPOMETP, MapoBasi TypOHHA, JBUTAaTEIb BHYTPEHHETO CrOpPaHuUs
3 DJIEKTPOMATHUTHBIE ABJIEHU A
3.1 DnexTpusanus Tein. J[Ba Buia MeKTpUIECKUX 3apsioB
3.2 B3aumoperictBue 3apsokeHHBIX Te. 3akoH Kynona
3.3 3aKOH COXPAaHEHHUS IEKTPUUECKOTO 3apsiaa
Dnektpuueckoe mojue. Hampspk€HHOCTD anekTpudeckoro mois. [IpuHuun cynepno3uiuu
34 ANEKTPUYECKHX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snextpudeckux 3apsnoB. JelcTBUE IEKTPUUECKOTO MOJS Ha AJNEKTPUYECKHE
3apsabl. [IpoBOAHUKHN U JUAIEKTPUKU
[locrostHHbI  dnexTpudeckuid Tok. JleWicTtBus oiekTpuueckoro Toka. Cuna  Toka.
Hampsoxenue.
3.6 | =qg/t, U=A/
DNEKTPUUECKOE CONTPOTUBIICHUE. Y IEIBHOE IIEKTPUUECKOE CONIPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma aiist ygacTka anekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE cOeTMHEHNE TPOBOJHUKOB!
3.9

1, =1, U=U,+U,. R=R +R,




HapaHHeJIBHOG COCAUHCHHEC TPOBOAHUKOB PABHOI'O COITPOTUBJICHU A

U=UgI=I+I;R=2.
- - 2

i

CMelaHHbIC COCAUHCHMS IPOBOAHUKOB

PaGota u momHOCTE 3nekTprueckoro toka. A = Ult, P = Ul

3.10
3akon Jlxoyns — Jlenna:

311 O=I"-R-t

312 OnpIT Opcrena. MarHuTHOE T0Jie MPSMOTO TMPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKITAT

3.13 MarHuTHO€ 10JIe TOCTOSTHHOTO MarauTa. B3anMoieficTBre MOCTOSTHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOTO T0JII HA IPOBOJIHUK C TOKOM

3.15 OnsiTel @apajnes. SIBneHue anekrpomMaruuTHo nHAykuuu. [Ipasuno Jlenna
Ipakxmuueckue pabomoi
N3mepeHne 371eKTPUIeCKOro COMPOTHBIICHUS PE3UCTOPA; MOIIHOCTH JIEKTPHIECKOTO TOKa;
pabOTHI AIMEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKA, BO3HUKAIOIIETO B TIPOBOJHHUKE (PE3UCTOPHI,

3.16 JaMIT0OYKa), OT HAaNpsHKCHHWS Ha KOHIAX MPOBOJHHKA;, 3aBUCHMOCTH COTPOTHUBICHHS OT
JUTMHBI TIPOBOTHHUKA, TUTOIIAH €0 TIOTIEPEIHOTO CEUYCHUS B YICIFHOTO COTIPOTHUBIICHHUS.
[TpoBepka mpaBmIIa IS SJIEKTPUIECKOTO HAMPSHKEHUS TIPH MTOCIIET0BATEIFHOM COCTMHEHUT
MIPOBOJHUKOB; MpaBWIa ISl CUJIbI DJIEKTPUUECKOTO TOKA MPHU MapajlIeIbHOM COECIMHEHUU
MTPOBOTHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue AsieHUs 8 npupode. SIEKTPUUYECKHE SIBICHUS B aTMocdepe, IIeKTpUYecTBO

3.17 YKUBBIX OPraHM3MOB, MATHUTHOE TI0JI€ 3eMJIH, Ipeid MOIIOCOB, POJIb MATHUTHOTO TTOJIS ISt
YKU3HU Ha 3emiie, OIS PHOE CUSIHHE
Texunuueckue ycmpoticmea: dSIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUYUK

318 ANIEKTPUYECKOM  DHEPruH,  DJIEKTPOOCBETUTENbHbIE  NPUOOpBHI,  HarpeBaTelIbHBIC

' ANEeKTpONpUOOpsl  (MIPUMEPHI),  IIEKTPUUYECKUE MPEIOXPAHUTENH, DICKTPOMArHMT,

AJIEKTPOABUTaTeN b MOCTOSTHHOTO TOKA, FEHEPaTOp MOCTOSIHHOTO TOKA

3.19 DnexkTpoMarHuTHbIE BOJIHBL. [1Ikana aneKkTpoMarHuTHEIX BOJIH

3.20 JlygeBas mogenb cBeta. [IpsiMosinHeitHOe paciipocTpaHeHHe CBETa

3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkaio

3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Jlucniepcus cBera
JIunza. Xon nydeii B nun3e. PokycHoe paccTosiHUE JIMH3BL. OnTHyeckas cuia JuH3b: D =

3.24 1F

3.25 I'na3 kak ontuyeckas cucreMa. Onruyeckue nNprudopsl
Ipaxmuuecxue pabomoi
#H#HPar###113MepeHre ONTUYECKOM Cuilbl coOMparomiel JUH3bI; (POKYCHOTO PacCTOSIHUS
coOuparoIie JTMH3bI (10 CBOMCTBY PaBEHCTBA pa3MepOB MpeaMETa U H300paskeHusl, KoTaa

3.26 IIPEeIMET PACIIOJIOKEH B TBOWHOM (hOKyce), oKa3aTessl MPelOMICHHS CTEeKIa.
#H##HPar### ccnenoBanue cBoiicTBa M300paXkeHMs], OJIYYE€HHOTO ¢ IOMOIIBI0 COOMparoLIeit
JIMH3BI; U3MEHEHUs1 (OKYCHOTO PACCTOSHMS JIBYX CJIOXEHHBIX JIMH3; 3aBUCHUMOCTH YrIja
MPEJIOMJICHHUSI CBETOBOTO JIydya OT YIJjla MaJeHusl Ha TPAaHUIIE «BO3YX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3arMmeHus ComHua u JIyHbI, IBeTa Tel, ONTHYECKUE
aBleHHs B aTMoc(epe (uBeT HeOa, pedpakius, paxyra, MUPax)

3.28 Texnuueckue ycmpoticmea: 04K, IEPUCKOTI, (JOTOAIIAPAT, ONTUYECKUE CBETOBOIbI

4 KBAHTOBBIE SABJIEHUA




4.1 PagnoaktuBHOCTE. Anb(ha-, OeTa-, raMMa-u3nydeHus. Peakuuu anbda-u 6era-pacnaaa

4.2 OmnsiThl Pe3epdopaa no paccessauro anbda-vyactui. [Inanerapnas Mmoens aroma
4.3 CocraB aTomHoro siipa. M3otomsl

44 IIepuon nonypacnana aTOMHBIX i€

4.5 SnepHble peakuuy. 3aKOHbI COXPAaHEHUS 3apsiI0BOr0 U MaCCOBOIO YHCEN

Dusuueckue s61eHUs 6 Npupode: eCTECTBEHHBIN PaJIMOAKTUBHBIN (HOH, KOCMHYECKHE JTy4H,
4.6 PaZMoaKTUBHOE U3IyYEHHUE MPUPOJHBIX MUHEPAJIOB, JEMCTBUE PaJlMOAKTUBHBIX U3Ty4EHUN
Ha OpPraHu3M 4eJI0BEKa

Texnuueckue ycmpoticmea. CIIEKTPOCKOI, NHIUBUYaAJIbHBIN 103UMETp, Kamepa BunbcoHa,
s,IepHAst SHEPreTuKa

4.7

3.4. Moayab «llIkoJIbHBII ypok»
Peanusanus nerarornyecKuMy pabOTHUKaMH BOCIUTATEIbHOIO OTEHIIMAIA YPOKA IPEIONaraeT cleIyolee:

1.

VYcTaHOBNIEHHE  JIOBEPUTENBHBIX OTHOUIEHHH MEXIY MEeAarorudeckKuM pabOTHUKOM H  €ro
00y4aroIMMHCS, CIIOCOOCTBYIONMX MO3UTUBHOMY BOCTIPUATHIO OOy4YalOMIMMUCS TpeOOBAHUI M MPOCHO
MeIarOrn4ecKoro padOTHHKA, MPUBJICYCHUIO WX BHUMAHHUS K 00CYKZaeMoil Ha ypoke HH(popmanuu,
aKTHBH3AIMU MX TIO3HABATEIbHOMN e TENbHOCTH;

[ToGyxnenne oOyuarommxcst coOmronaTh Ha ypOKe OOLICTIPHHSATHIE HOPMBI TIOBEACHUS, IpaBHIIa
oOmieHuss co crapmuMH  (TIeIarorndecKiMu  paOOTHUKAMH) W CBEpCTHUKAMHU (00ydJarOImUMUCS ),
MPUHLIUIBI Y9eOHOM JUCHIUIUIMHBI U CAMOOPTaHN3aINH;

[TpuBnedenne BHUMaHHS OOYYAIOIIMXCS K IIEHHOCTHOMY AacCIEKTy M3y4aeMbIX Ha YpOKaxX SBIICHHIA,
opraHm3amus HuX pabOTBl C TIONy4aeMOW Ha YypPOKE COINHMAIbHO 3HAYMMOW WHOpMaIuen -
WHUIMAPOBAHUE €€ OOCYKICHMS, BBICKAa3bIBAaHMS OOYYAIOUIMMHUCS CBOETO MHEHHS IO €€ IIOBO.NY,
BBIPAOOTKH CBOETO K HEW OTHOLICHHUS;
Hcronp30BaHNe BOCIIUTATEIBHBIX BO3MOXKHOCTEH comepaHus y4eOHOro mpeaMeTa depes JIEMOHCTPALNIo
O0yJaromyMcsl TPHUMEPOB OTBETCTBEHHOT'O, T'PAXKTAHCKOTO ITOBEACHHS, NPOSBICHHUS YETOBEKONIOOUS |
TIOOPOCEPACTHOCTH

4.1.1onbop COOTBETCTBYIOIIMX TEKCTOB ISl YTEHHUS,

4.2.110100p COOTBETCTBYIOIIUX 337124 JJIsl PEICHsI, TPOOJIEMHBIX CHTYaIUi JJis1 00CYKJICHUS B KJlacce;

4.3.mpenMeTHBIe OMUMITHATBI;

4.4.enuHBIN TEMaTHYECKUHA YPOK;

4.5. TBOpUECKHE 3a/TaHUSI.
[IpumeHeHue Ha ypOKe HHTEPAKTHBHBIX (DOPM paOOTHI C 00yUYAIOIIMMUCS

5.1. uHTeIUIEKTYaIbHBIE UTPBI, CTUMYJIHPYIOIIIE TO3HABATEIFHYIO MOTHBALIUIO;

5.2. TMaaKTUYeCKu#t TeaTp — OOBITPBIBAHUE CMOACTHPOBAHHBIX CUTYAIIUH;

5.3.TpymmoBas pabora

5.4.pabora B mapax (KOMaHIHOE B3aUMOJICHCTBHE);

5.5. IucKyccus;

5.6. pomarika BOIIpOCOB;

5.7.Kapycenb;

5.8. CHHKBEIIH;

5.9.xiacrep;

5.10. 3CCe;

5.11. masii;

5.12. pa3sMHHKa;

5.13. JKCIIpecC - OIIpoc;

5.14. KOH(epeH1Hs;

5.15. MIPAKTUKYM;

5.16. KOp3MHA UJIEH;

5.17. IIOBTOPEHHE C OJHOBPEMEHHBIM KOHTPOIEM;

5.18. Oecena;




5.19. J1e0aThl;

5.20. KPYTJIBIi CTOJI.
[Noanepxka MOTHBALIMU O0YYAIOIIMXCS K MOMYYCHUIO 3HAHHUHN, HATaKMBAHUS TO3UTUBHBIX MEKIMIHOCTHBIX
OTHOIICHUH B KJlacce, MOMOIIb YCTaHOBJICHUIO T0OpOKenaTensHON atMoc(ephl BO BpeMs ypoKa:

6.1. pusMuHyTKY;

6.2. UTpOBbIC MOMEHTBI, CUTYaIINH;

6.3. CIO)KETHO — pOJIeBbIE UIPBL;

dopMHUpOBaHKE COIMATIEHO 3HAYUMOTO OIBITa COTPYAHUYECTBA U B3AUMHOM ITOMOIIIN

7.1. medcTBO MOTHBUPOBAHHBIX U APYAUPOBAHHBIX O0YYAIOIIUXCS HAJl OJHOKIACCHUKAMH, UMCIOIIUMU

y4ueOHBIC 3aTPYyAHCHUS;

7.2.KOMaHTHOE COPECBHOBAHMUE;
WuuiuupoBaHre ¥ TOAJNEPKKA HMCCICI0BATEIBCKON ACATEIBHOCTA OOYYAIOIIUXCS JIJIsl MPUOOpETeHUs
HAaBBIKOB CaMOCTOSTEIBHOIO PEIICHUS] TEOPETHUECKON MpOoOJieMbl, HaBBIK T'€HEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX HJICH, HABBIK YBAKUTEIBHOIO OTHOIICHUS K YYXHUM HJIESIM, OPOPMIICHHBIM B padoTax APYyrux
HCCIIeIoBaTeNel, HaBbIK MyOJIMYHOIO BBICTYIUICHUS TEpel ayJUTOpUeH, apryMEeHTUPOBAHUS U OTCTaMBAHUS
CBOEU TOYKH 3pEHUS:

8.1. MHIMBHUIyaIbHBIA HCCIICIOBATEILCKUM MTPOCKT;

8.2.TpymIoBo# UCCIIE0BATENbCKHIA TIPOCKT;

8.3. KOHKypC TIPOEKTOB.
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