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COJAEPKAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAKILEr0 MUPa.

®usuka — Hayka O npupojne. SIBieHus npupoabl. PU3NUECKHUE SBIICHHS: MEXaHUYECKHE,
TEIJIOBBIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIC.

Ousnueckue BenuyuHBL. 3Mmepenune (Qusnyeckux BenuuuH. Duzndeckue MpUOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CHCTeMa €IMHHII.

Kak ¢u3uka u 1pyrue ecTecTBeHHbIC HAyKH U3Y4YaloT MpUpoay. EcTeCTBEHHO-HAYIHBIA METON
[I03HaHUs: HAOIIOJEHNE, TOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIIBWKEHHE I'MIIOTE3, IKCIEPHUMEHT IO
MpOBEpKE THIOTE3, OObsICHEHHEe Halmromaemoro sBieHus. Omnucanue (QU3MUECKUX SBICHUH C
IIOMOIIIBIO MOJEIIEH.

emoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, JIEKTPUIECKHE, MAarHUTHBIEC, CBETOBBIC SIBJIICHHUS.

2. ®wmuveckwe MPUOOPHI M MpOIEaypa MPSMBIX W3MEPEHUH aHAJOTOBBIM U IH(PPOBHIM

prudopoM.

Jlabopamopubvie pabomot u onvimel.

Onpenenenre HEeHbl JeIEHUS MIKAIbl K3MEPUTEIBHOTO MpHOOpa.
N3mepenune paccTossHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpexnenenne pa3MepoB MAJIbIX TEJ.
N3mepenue Ttemmeparypbl TMpU TIOMOIIM JKAJKOCTHOTO TEpPMOMETpa M JaTdydKa
TEeMITepaTypHhI.
6. IlpoBeneHme wWcCCIEMOBaHUS TI0 TPOBEPKE THIIOTE3BI: JMAIBHOCTH TOJIETA IIApUKa,
MYIIEHHOTO0 TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIlIE€ BHICOTA MTyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OIbIThI, JOKa3bIBAIOIINAE JUCKPETHOE
CTPOEHME BEIIECTBA.

JBmxenne wyactui] BeniectBa. CBS3b CKOPOCTH JABMIKEHHMS YacTUIl C TeMIEpaTypowu.
bpoyHoBckoe maBwxenue, muddys3us. BzammomelcTBHE UYACTHUIl BEIIECTBA: TNPUTSDKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHHUE Ia30B, KUAKOCTEH U TBEPIBIX (KPUCTATIINYECKHIX)
Ten. B3auMoCBsA3p MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX arperatHbIX COCTOSIHUAX W UX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HabGmonenue OpOyHOBCKOTO JIBHYKCHHUS.

2. Hab6monenue nuddysuu.

3. HaOmronenue siBneHui, OOBACHAIOIIMXCS MPUTSDKEHUEM WIM OTTaJIKUBAaHUEM YacCTHIL

BEILIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSAAOB (C HCTOIb30BaHHEM (poTorpaduii).

2. OmbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUS.

Pasznen 3. /IBukeHue u B3auMoAeiiCTBHE TeJl.

Mexanuueckoe nBmxeHue. PaBHomepHoe M HepaBHOMepHoe JBHkeHHe. CkopocTh. CpenHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu u BpeMeHH IBUIKEHUS.

SIBnenue uHepuuu. 3aKoH MHepHUU. B3anmoelicTBrUe TNl Kak MpUYMHA U3MEHEHUSI CKOPOCTH
IBUKEHUs Tel. Macca kak Mepa umHepTHOcTH Tena. [lmoTHocTh BemiecTBa. CBsI3b IUIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B €IMHHUIIe 00BEMA BEIIeCTRa.

Cuna kak xapakTepucTuka B3aumojieicTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3zmepenue
CUJIBI C MOMOILBbIO TMHAMOMeETpa. SIBJI€HHE TATOTEHMS] U cuia TshKecTH. Cuila TSDKECTH Ha JIPYrux
minaHerax. Bec tema. Heecomocth. CrokeHue CHJI, HalpaBIE€HHBIX MO OJHOM MIPSMOIL.
PaBnonelictByromas cun. Cuna tpenust. TpeHue CKoIbXeHUs U TpeHHue Nokos. TpeHue B mpupoae u
TEXHUKE.
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JHemoncmpayuu.
Habnronenne MexaHU4eCcKOro ABIKEHHS Tea.
N3mepenue ckopocTH NPSMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBieHUs: HHEPLIUU.
Habnronenue u3MeHEeHUs: CKOPOCTH MPH B3aUMO/ICHCTBUHU Tell.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
ﬂa6opamopnbze pabomot u onvimol.
1. Ompenenenne CKOpOCTH pPaBHOMEPHOTO JIBWKEHHMS (LIapuka B JKHJAKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOMIISA U TaK JIajiee).
2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO HAKJIOHHOW
IIJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TENA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pACTsDKeHHS (JepopManiuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJbKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

HNasnenue. CriocoObl yMEHBIIEHUS U yBEIMYEHUS JaBieHus. J(aBieHue rasa. 3aBHCUMOCTb
JaBJIEHUA Ta3a oT 00béMa, Temneparypsl. Ilepenada naBneHust TBEPABIMHU TEIAMHU, KUIKOCTSIMH U
razamu. 3akoH [lackans. [ITneBMaTuueckrie MaluHbl. 3aBUCUMOCTD JTaBJICHUS KUAKOCTU OT ITyOUHBI.
I'uapocraTuyeckuii mapagokc. CooOrmiaroniuecs cocyasl. [ uapaBirndeckiue MeXaHu3MBbI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpUuMHBI CyIIeCTBOBaHHUS BO3IYIIHOU
o6onoukn 3emmu. OmbiT Toppuuemn. W3mepenune armochepHOTO naBlieHUs. 3aBUCHUMOCTH
aTMOC(epHOro JIaBJICHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mis nu3mepenus atMochepHOro
JTABJICHUS.

JleiicTBHE )KMIKOCTH U ra3a Ha MOTpyKEHHOE B HUX Teo. BeITankuBaroias (apxuMe1oBa) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTypBhI.

[lepenava naBiaeHUs KUIKOCTHIO U Ta30M.
CooOmaromuecst COCypl.
I'mapaBnuueckuit nmpecc.
[IposiBnenue aericTBUS aTMOC(HEPHOTO ABICHHUS.
3aBUCHUMOCTh BBITAIKHBAIOIICH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Teia M IUIOTHOCTU
KUIKOCTH.
PaBeHCTBO BBITANKUBAIOIIEH CHIIBI BECY BHITECHEHHO JKUIKOCTH.
8. VYcnoBue miuaBaHus TeN: MJIaBaHUE WM MOTPYKEHHE TeJl B 3aBUCUMOCTU OT COOTHOIICHHUS
IJIOTHOCTEH Tena U )KUIKOCTH.
Jlabopamopnuie pabomel u onvimel.
1. HccnemoBaHue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMa MOTrpyKEHHON B KHUAKOCTh YaCcTH
Tena.
2. OmpeneneHue BHITATKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha TEJI0, HOTPYKEHHOE B )KUKOCTD.
3. TIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIECH CHIIBI, IEHCTBYIOIIEH HA TEJO B KHUAKOCTH, OT
MaccChl Tena.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAIKUBAIOIIEH CHUIIBI, IEHCTBYIOIIEH HA TEIO
B JKUJKOCTHU, OT 00BhEMA MOTPYKEHHOM B KUAKOCTh YACTH TeJla U OT IJIOTHOCTH KHJIKOCTH.
5. KonctpyupoBaHue apeomeTpa WIM KOHCTPYMPOBAHHUE IIOJAKH U OMNpeleleHue eé
Py30I10bEMHOCTH.

Pa3pea 5. PaGora u MOIIHOCTD. JHeEprus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAs TUIOCKOCTh. [IpaBUIIO paBHOBECHUS phlyara.
[IpumeHeHne paBuUiia paBHOBECHS pblyara K Ooky. «3o0s0Toe mpaBuiio» mexanuku. KIIJ] mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

SURWNE
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Mexannueckas sHeprus. KuHeTndeckas M noTeHLManbHas sHeprus. [IpeBpamieHue omHOro
BHJIa MEXaHUYECKOW SHEPTUU B IPYrOi. 3aKOH COXPAaHEHUS S3HEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl NpOCTHIX MEXAHNU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Omnpenenenune pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBHXKEHUH TeJla IO TOPU30HTATBHOM
IIOBEPXHOCTH.

2. HccrnenoBanue ycloBH PaBHOBECHSI pblyara.

3. Usmepenne KIIJl HaKJIOHHON TIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPrUu.

8 KUIIACC

Paznen 6. TenioBble siBIeHHS.

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KHHETHYECKOW TEOpPUH CTpOEHHs BemiecTBa. Macca u
pa3Mepbl  aToMOB W MoJieKyl.  OmnbIThl,  MOATBEPXKIAIONINE  OCHOBHBIE  TOJIOXKEHUS
MOJIEKYJIIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucrammudyeckue u
amopdubie Tena. OObSICHEHHE CBOMCTB Ta30B, KUIKOCTEW M TBEPIBIX TEJ HA OCHOBE MOJIOKEHUM
MOJIEKYJIIPHO--KUHETUUECKOW Teopur. (CMauumBaHWe U KamWUISIPHBIE sIBICHUS. TeruioBoe
pacIIupeHne u cKaTue.

Temmnepatypa. CBsA3b TeMIIEpaTyphl CO CKOPOCTHIO TETUIOBOTO JBMKEHUS YacTUIl. BHyTpeHHsIsI
sHeprusi. CriocoObl M3MEHEHMsI BHYTPEHHEHW dHEPTHUH: TEIJIonepeaaya u coBepiieHne padotsl. Buabl
TETUTOTIEPEIavuM: TEIIONMPOBOAHOCTh, KOHBEKITUS, H3TyUeHHUE.

KomuuecTtBo TemmoTel. YnenpHas TEIUIOEMKOCTh BEIIECTBA. TerI0O0OOMEH W TETUIOBOE
paBHOBecHe. YpaBHEHHE TeIoBoro OanmaHca. [lmaBmeHne W OTBEp/IeBaHHWE KPUCTATUTMUECKHUX
BEIIECTB. YelbHAs TerioTa raBienus. [lapooOpazoBanue u konneHcanus. Mcnapenne. Kunenwue.
VYaenpHas TemiaoTa MapooOpa3oBaHUSA. 3aBHCHMOCTb TEMIIEPATypbl KHIEHUS OT aTMOC(EepHOTO
JTaBJICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUSL.

[Tpunnume! padots! TeroBbix aeurateneit KI1J[ rermoBoro neuratens. TemioBsie qBUTATENN U
3aIUTa OKPY)KAIOIIECH CPEeIbl.

3aK0H COXpaHEHUs U MPEBPAIICHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBIIeHU I CMauyMBaHUS M KalTWJUISIPHBIX SIBJICHUH.

HabGnroaenue TenioBoro pacuiapeHus Tel.

W3menenue naBieHus ra3a Npyu K3MEHEHUH 00bEMa U HArpeBaHUU WJIU OXJIK/ICHUU.
[IpaBuna nu3mMepeHus: TeMepaTypsl.

Buabl Teronepenaun.

OxJaxiIeHue IPH COBEPIICHUH PaOOTHI.

HarpeBanue ripu coBepiiieHun paboThl BHEITHUMH CHJIAMH.

0. CpaBHeHuE TEMIIOEMKOCTEN PA3IUYHBIX BEIIECTB.

11. HabOnroneune KumneHus.

12. HabmroieHue mocTosSHCTBA TEMITEPATyphI MPH TUTaBICHUH.

13. Moienu TEIIOBLIX ABUTATENEH.

Jlabopamopusie padbomot u onvimol.

OnbIThI MO OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WIIM caxapa.

OnbITHI MO HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHUSI Ta30B, KUAKOCTEH U TBEP/BIX TETI.
Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE MITIPHIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD JaBIICHUS BO3/[yXa OT €ro 00hEMa U HarpeBaHus
W OXJIQKJICHHUSI.

RBOoo~Nooa~WNE
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6. IlpoBepka ruUMOTE3bl JHMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUECKOH TPyOKE OT TeMIIepaTyphI.
7. Habnronenue n3MeHEHUS BHYTPECHHEH SHEPTHH Tella B pe3yJbTaTe TEIUIONepeadn U padOThI
BHEIIIHUX CHUJL.
UccnenoBanue siBlieHUs TEIIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHON U TOpsueit BOIBI.
9. OmpeneneHue KOTUYECTBA TEIIOTHI, MOJTYYCHHOTO BOJIOW MU TEIUIOOOMEHE ¢ HArpeThIM
METAJUTMYECKUM LUITUHAPOM.

10. Onpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mnpoiiecca UCHapeHus..

12. Onpenenenne OTHOCUTENFHON BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaensHOM TETUIOTHI ITABICHUS JIbJIA.

Pasnen 7. DiiekTpuyeckne i MATHUTHbIE SIBJICHHS.

Onektpuzanus Ten. J[Ba poja AJIeKTpUYECKUX 3apsioB. B3ammonencTBre 3apsiKEHHBIX Tell.
3akon KyrnoHa (3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJI OT BEJIIMYWHBI 3apsiioB U
PACCTOSTHUS MEXKTy TEIaMu).

Onekrpuyeckoe mose. Hampsok€HHOCTh anekTpuueckoro mouis. [IpuHnumn cyneprno3unuu
AIIEKTPUYECKHX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsnoB. DIEMEHTAPHBIN diekTpuueckuit 3apsa. CTpoeHue atoma.
[TpoBOAHMKY W AMDIEKTPUKH. 3aKOH COXPAHEHUS FICKTPUIECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUSA CYIIECTBOBaHUS AJEKTPUUECKOTO ToKa. VCTOUHMKH
MMOCTOSTHHOTO TOKa. JIeWCTBHSI SJIEKTPUYECKOTO TOKa (TETUIOBOE, XHMHUUYECKOE, MarHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onekrpuyeckas 1enb. Cuna Toka. DinekTpudyeckoe HanpsikeHue. ConmpoTHUBIICHHE TPOBOTHHKA.
VYaenpHOE compoTHBIEHHE BeniecTBa. 3akoH Oma g ydactka nenu. [locnenoBarenbHoe u
napajuieIbHOE COCTMHEHNUE TPOBOTHUKOB.

PaboTta m MOmIHOCTH AneKTpuueckoro Toka. 3akoH Jxoyms—JIeHma. DiekTpuueckue menu u
MOTpeOUTENH dNEKTPUUEcKOi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrositHHple MarHuThl. B3ammopelcTBME TIOCTOSIHHBIX MAarHUTOB. MarHutHoe ToOJIE.
MaruuTHOE noJjie 3eMJIM U €ro 3Ha4eHue Mjs Ku3HU Ha 3emyie. OnbIT Dpcrena. MarautHoe moJie
ANEKTPUYECKOTO TOoKa. [IpuMeHeHne 3neKTpOMarHuToB B TeXHUKE. J[eCTBME MArHUTHOTO IOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUraTelb MOCTOSIHHOIO TOKA. VCronap30BaHKe 3JEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapanes.  SBiaeHue  saeKTpoMarHuTHOW — uMHAyKnuu.  I[IpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl MOMy4eHUs OSIEKTPUUECKONM HSHEPruu. JIEKTPOCTAHIIMM Ha
BO300OHOBIISIEMBIX HICTOYHHKAX SHEPTUH.

Jemoncmpayuu.

DnekTpusanus Teil.

JIBa pojia 3NEeKTpUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOoKCTBO U ACUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTU4YeCcKass UHIYKLHUA.

3aKOH COXpaHEHUs EKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUDITEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH NOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

0. DnexTpuYecKuidl TOK B )KHJIKOCTH.

11. T'a30BBIii pa3ps.

12. 3mepenue CuIibl TOKa aMIepPMETPOM.

13. U3mepenue 3MeKTPHUUECKOro HAPSKEHUS! BOIBTMETPOM.

14. PeocTat 1 Mara3uH CONPOTUBIICHUIA.

15. B3aumoielicTBHE IOCTOSTHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTHU Pa3/IeJICHHs TOIOCOB MarHUTA.
17. MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmeIT Dpcrena.

®
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19. MarauTtHoe nojie ToKa. DJIEKTPOMarHuT.

20. [leiicTBME MarHUTHOTO MOJISL HA TPOBOIHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccrienoBanue sIBICHHS SJIEKTPOMArHUTHON HHYKIINH.

23. OnbiTer Dapajes.

24. 3aBUCUMOCTD HaNpaBJICHUS! HHAYKIIHOHHOTO TOKA OT YCJIOBHA €ro BOSHUKHOBEHUSI.

25. DIEKTPOTeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopubvie padbomot u onvimel.

OmnbITH IO HAOTIOICHHUIO SIEKTPU3AIMH TEJI MHAYKIHEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue neicTBUS IIEKTPUUECKOTO 10JI HAa IPOBOJAHUKH U JUDJIEKTPUKH.

C6opka 1 nmpoBepka paboThI JIEKTPUUECKOH 1ENH TOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryanpoBaHue HApsHKCHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pe3UCTOp, OT CONMPOTHUBIIECHUS

pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

7. ONBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTb MIEKTPUIECKOTO COTIPOTHUBIICHHUS IPOBOTHUKA OT
€ro JJIMHBI, TUIOIIA/IU MOMIEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBmiia CIOKEHUS HANPSKEHUH TPU TOCIETOBATEIHHOM COCIMHEHHH JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MapaUIeTFHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTopP.

11. OnpeneneHre MOIIHOCTH AMEKTPHUIECKOTO TOKA, BBIJICISIEMON Ha PE3UCTOPE.

12. ccnemoBanme 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 JTAMITOUKY, OT HAPSDHKSHUS Ha HEHl.

13. Onpenenenne KI1J] HarpeBares.

14. VccnemoBaHre MarHUTHOTO B3aMMOICHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. 3y4yeHre MarHUTHOTO MOJISi HOCTOSTHHBIX MAarHUTOB MPH UX 00bEIMHEHUH U pa3IeJICHUN.

16. UccnenoBanue neiCTBUS IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnpIThl, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHUCTBHSI KAaTYIIKU C TOKOM H
MarHuTa OT CUJIbl TOKAa U HaIlPaBJIEHUs TOKA B KaTYIIIKE.

18. U3ydeHue neiicTBUsI MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue U U3ydeHHE padOTHI AIEKTPOIBUTATES.

20. Usmepenne KII] anekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEAOBAHUIO SIBJICHHUSI AJIEKTPOMArHUTHOW MHIYKIMH: HCCIEIOBaHUE
W3MEHEHUI 3HAYEHUS 1 HAIIPaBJICHUS WHAYKIMOHHOTO TOKA.

ogakrwdpE

9 KJIACC

Pazgen 8. Mexannueckue siBJICHHSA.

Mexannueckoe paBukeHHe. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTH
MEXaHUYECKOTO  JBIWKEHUsA. PaBHOMepHoe npsMoiuHelHoe naBwkeHue. HepaBHomepHOe
IpsIMOJIMHENHOE ABM>KeHne. CpellHsAs 1 MIHOBEHHAsi CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBUYKEHUHU.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiMHeNHoe JBuxeHue. CBoOojgHoe mnageHue. OmnbIThl
lanunes.

PaBHOMepHOe nBMXKEHUE N0 OKpyx)HOCTH. Ilepro u yacrota oOpamienus. Jluneiinas u yrioas
cKopocTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHNE.

IlepBbiii 3axkoH Herorona. Bropoin 3axon Herorona. Tperuin 3axkon Herorona. IIpuHiumn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: cuia TpeHHs CKOJIBKEHMSI, CUjla TPEHUSI TTOKOS,
JApYrUe BUIBI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEeHHe cBOOOAHOro majeHus. Jpuxenue
ma”eT Bokpyr CousiHna. IlepBas kocMudeckast ckopocTs. HeBecoMOCTh M eperpy3KH.

PaBHOBecue MarepuanbHOM TOukU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Temna ¢
3aKPEIUIEHHON OCBIO BpallleHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenue wummynbca. Mmmynsc cuibl. 3aKOH COXpaHEHHs HMITyJIbCa.
PeakTuBHOE NBUXKEHUE.



Mexannueckasi paboTa 1 MOITHOCTh. PaboTa cuit TskecTH, ynpyrocty, TpeHus. CBs3b SHEpTUn
u pabotel. [loTeHnmanpHast SHeprus Teja, MOJHIATOTO HaJ MOBEPXHOCTHIO 3emun. [loTeHmnmanbHas
SHeprus cxaroil npyxuHsl. Knnernueckas sHeprus. TeopemMa 0 KMHETHYECKOW SHEPruM. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

Jemoncmpayuu.

1. HaOmoneHne MeXaHU4eCKOTO JIBIKCHHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHEHHE ITyTEeH M TPACKTOPHIA IBMXKEHUS OJTHOTO M TOTO YK€ TeIa OTHOCUTEIBHO Pa3HBIX
TEJl OTCYETA.

3. H3mepeHne CKOpOCTH B YCKOPEHUS MPSMOIUHEHHOTO JIBU)KECHUSI.

4. HWccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuKeHUs Teja 0 OKPYKHOCTH.

6. HabOmoneHne MexaHMUYECKHUX SIBJICHUHN, TIPOUCXOSIIINX B cucTeMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHUTEIIbHO KaOMHeTa (hU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tejla OT MACChl Tejla U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. HabmroneHune paBeHCTBa CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3menenue Beca Teja MpH yCKOPEHHOM JBHKECHHH.

10. Ilepenavya ummynbca Ipy B3aUMOJICHCTBUN TEJI.

11. [IpeoOpa3oBaHust SHEPTUU NPU B3aUMOACHCTBUHU TEJl.

12. CoxpaneHue UMITyJIbCca IPU HEYIPYTOM B3aHMOCHCTBHH.

13. CoxpaneHme UMITyJIbca IpU a0COITFOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroieHrne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MexaHU4ECKOW SHEPTUU MpU CBOOOIHOM Ma/IEHUN.

16. CoxpaHeHre MEXaHUYECKOH SHEPTUH MTPH ABIKEHUH TeJIa IO JICHCTBUEM TPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpynpoBaHue TpakTa /Ui pa3roHa M JAajbHEHIIEero paBHOMEPHOTO IBKEHHUS IIapuKa
WM TEJIEKKH.

2. OmpeneneHue cpenHEl CKOPOCTH CKOJIBXKEHUsS Opycka WM JBIKEHHUS IIapuKa 10
HAKJIOHHOH IUIOCKOCTH.

3. OmpeneneHne YCKOpEHHMs Tejla IpU PAaBHOYCKOPEHHOM JBIKEHMM [0 HaKJIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IyTHM OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUHU 0e3
HayaJlbHON CKOPOCTH.

5. IIpoBepka runoresbl: €ciyd IPU PABHOYCKOPEHHOM JBIKEHHM 0O€3 HayaJlbHOW CKOPOCTH
IIyTH OTHOCATCS KaK psi HEUETHBIX YUCEN, TO COOTBETCTBYIOIME MPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccienoBaHue 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT CHIIbI HOPMAJIbHOTO JaBJICHMUS.

7. Omnpenenenue kKodpPUIMeHTa TPEHUS CKOTBKCHUS.

8. OmnpeneneHue KECTKOCTH MPY>KUHBI.

9. Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JBHKEHHUHU TeJla [0 FOPU30HTAIbHON
MIOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI YOPYrOCTH MpH TNOABEME TIpy3a C MCIOJIb30BAaHUEM
HEMOJBM)KHOTO U TOJBHKHOTO OJIOKOB.

11. M3yyeHue 3akoHa COXpaHEHUs SHEPTHUH.

Pa3zgen 9. Mexannueckne KoJieOaHUS W BOJIHBI.

KonebarenbHoe nBumxkenne. OCHOBHBIE XapaKTePUCTHKU KOJeOaHUM: MEpUoja, YacToTa,
amMIuMTya. MatemMaTH4ecKuii ¥ PYKUHHBIA MasTHUKH. [IpeBpaltienre sHepriuu mpu KojiedareaTbHOM
JIBMDKCHHUH.

3aryxaromue koneOaHus. BoiHyxkaeHHble konebanus. Pe3onanc. MexaHWuyecKkue BOJIHBI.
CBoiicTBa MexaHW4ecKuX BOJH. [IpoonbHble U monepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM Tell€, CEHCMUUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpakeHue 3Byka. MH(pa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1.
2.

Habnronenue xonebanuil Ten nox AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.



3. HalOnroneHnue BBIHYXICHHBIX KOJIEOaHUN U pe30HaHCA.
4. PacnpocTpaHeHHe IpOA0JIbHBIX U NONEPEUYHBIX BOJIH (HA MOJEIN).
5. HabmioneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTUYECKHii pe30HAaHC.
Jlabopamopusie padbomot u onvimel.
1. Onpenenenue 4acToThI U Mepuoa KojaeOaHU MaTEMAaTUUECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHI U EpUOJIa KOJIeOAHUH MPY>KUHHOTO MasiTHUKA.
3. MHccrnenoBanue 3aBUCMMOCTH Teproia KOJIeOaHHid TTOABEIIEHHOTO K HUTH Tpy3a OT JJTUHBI
HUTH.
NccnenoBanue 3aBUCUMOCTH IIEpUOAA KoJaeOaHUM NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTHU IepHoJa KosieOaHUll Ipy3a, MOABELUIEHHOTO K HUTH, OT MaccChl
rpysa.
6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEproa K0JIeOaHU MPY>KUHHOTO MasiTHUKA OT
Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. VI3mepeHue yckopeHusi CBOOOHOTO NaICHUS.
Pa3nes 10. DinekTpoMarHuTHOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJIEeKTPOMarHuTHbIE BOJIHBI. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[lkana 37eKTpOMarHUTHBIX BOJIH. Vcrosib30BaHne 371EKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBoiicTBa EKTPOMArHUTHBIX BOJIH.
2. BoxHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOUILI0 MOOMIIBHOTO TesedoHa.

ok~

Pa3nen 11. CBeroBble sIBICHHS.
JlyueBas moxenb cBera. HMcrounwku cBera. IIpsamonmHeliHOE pacnpoCTpaHEHHE CBETa.
3atmenust Cousiana u JIynel. Otpaxkenue cBerta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomnienne cBeta. 3akoH TperomiieHUs cBera. [lojiHO€ BHyTpeHHEE OTpaKE€HUE CBETA.
Hcnonp30BaHNe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.
JIunza. Xop nyueit B auH3e. OnTuyeckas cuctema Qoroanmnapara, MUKpPOCKOTA U TEJIECKOIIa.
I'ma3 kak ontuueckas cucrtema. ban3opykocTs U JalbHO30PKOCTb.
Pasznoxxenne Genoro cBera B cnekTp. OnbiTel HeioToHa. CrioXeHHE CIEKTpalIbHBIX ILIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMOonMHENHOE PACTIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuil CBETOBO/I.
Xoa mydeii B coOuparoliieit TuH3e.
XoJ nyder B pacCEeUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
[MpunHnun neiictBus doroanmnapara, MUKpPOCKOTIA U TEJIECKOTIA.
10 Monenb riaasa.
11. PaznoxxeHue Georo cBeTa B CIIEKT).
12. Tlonyuenue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.
1. HccnemoBaHue 3aBUCUMOCTH yIJia OTPaXEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. VI3yueHue XapakTepUCTUK U300paKEHUS MPEeaIMETa B MIIOCKOM 3epKaje.
3. HccnemoBaHue 3aBUCHMOCTH yIjla TMPENOMJICHHS CBETOBOTO Jyda OT yrja MajaeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».
4. TlomyyeHue u300pakeHUN C TIOMOIIBIO COOUPATOIIEH TUH3BI.

CoNo~WNE



5. Ompenenenue GOKYyCHOTO PACCTOSIHUS M ONITHYECKOM CHUITBI COOMPAIOIICH TUH3HI.
6. OMNBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.
7. ONBITHI 10 BOCTIPUSATHIO LIBETA MPEIMETOB IPU MX HAOIIOJCHUN Yepe3 IIBETOBbIC (DMIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHS.

OmnbiTel Pesepdopna u mmanerapnas mozens atoma. Mogaens aroma bopa. Hcmyckanue u
IIOTJIONICHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTB. Anlb(ha-, 6eTa- u ramma-usnydenus. CTpoenue aToMHOro siapa. Hykimonnas
MOJIENIb aTOMHOTO spa. M3oromnel. PagnoakTuBHele npeBpamenusd. llepron nomypacnaga aTOMHBIX
sanep.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MacCOBOIO 4YHCEN. DHEpPrusi CBs3U
aTOMHBIX siiep. CBs3b Macchl U dHepruu. Peakuuu cuHTte3a u aeneHus sanep. MICTOUHMKHM 3HEpruu
ConHua u 3B€37.

SAnepHas sHepretuka. JleicTBUs paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBBIC OPTaHNU3MBI.

emoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSL.

CrieKTphl pa3Iu4HbIX Ia30B.

Criextp BoAOpO/Ia.

Habntonenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOIIUX U3TYUSHH.

Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U POAYKTOB.

ﬂaﬁopamopubte pabomot u onvimol.

1. HalmroneHue CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JIy4EHUSI.

2. HccrenoBanme TpPEKOB: W3MEPEHHE DHEPrHHM YAaCTUIBI 0 TOPMO3HOMY IIyTH (IO

dboTorpadusim).

3. H3mepenwne pagnoakTHBHOTO (OHA.

IToBTOPHUTEIbHO-0000 1AM MOAYJIb.

[ToBTOpHUTENBHO--0000MAOIMI MOAYJIb MpEIHA3HAYCH JJIA CHUCTEMaTH3aIMK U 000O0IICHUS
MIPEIMETHOTO COJEPYKAHUS U OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO MPH H3YyYEHUH BCEro Kypca
¢bu3MKKM, a TakXke A MOJArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY SK3aMeHY MO (U3MKE IS
00yJaroImxcsi, BRIOPABIINX 3TOT YIYCOHBIN MPEIMET.

[Ipu u3yyeHun NaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX OOecreynuBaeTcsl AOCTHKEHHE IMPEIMETHBIX W METalpeIMETHBIX IJIaHUPYEeMbIX
pe3ynbTaToB 00y4eHus, (HOPMHUpPYETCS EeCTECTBEHHOHAy4YHasi TPAaMOTHOCTh: OCBOCHHE HAyYHBIX
METO/I0B HCCIIEI0BAHUS SIBJICHUI IPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH PU3NYECKHE
SIBJICHUS, NPUMEHsS MOJYyYEHHbIE 3HAHUS, pellaTh 3aJauyd, B TOM UHCIE KAaYECTBEHHBIE H
SKCIIEpUMEHTAJIbHBIE.

[IpuHUMNIMATIBHO NEATEIBHOCTHBIN XapakTep JAaHHOTO pa3jielia peaau3yeTcs 3a CU€T TOro, 4To
oOyuaroluecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHUW pPACHO3HABATh U HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS B
OKpYXarollel MPUpo/ie ¥ NOBCEIHEBHOMN KU3HU;

WCII0JIb30BaTh HAYYHBIE METOJAbl HCCIeAOBaHUSA (U3UYECKUX SBICHUM, B TOM 4YHUCIE IS
MIPOBEPKHU TMIOTE3 U MOJYyYEHUSI TEOPETHUECKUX BBIBOJIOB;

0OBSICHATH Hay4YHbIE OCHOBBI Han0oJ1ee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUH, HAapUMep,
IIPAKTUYECKOrO MCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB PHEPIMHM HA OCHOBE 3aKOHA IIPEBPAIICHHUS
U COXPAaHEHUs BCEX U3BECTHBIX BUA0OB DHEPIUHU.

OUR WM



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKM Ha ypoOBHE OCHOBHOTO OOINEro oOpa3oBaHWs HAIMPABICHO Ha JIOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.
B pesynbrare mzyueHust GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs y 00Yy4aromerocs
OyayT chOpMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:
- IPOSIBJICHUE MHTEPEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3NUECKON HAYKH;
- LICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpa’KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTb K AaKTUBHOMY YYaCTHUIO B 00CYK/IEHUHU OOIIECTBEHHO 3HAYUMBbIX M ATHUECKUX ITPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (HU3UKH;
- 0CO3HAHHUE BaXKHOCTH MOPAJIbHO--ITUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
3) 3cTeTH4ecKoro BOCIIMTAHMS:
- BOCIIPUSITHE 3CTETUUYECKUX KaueCTB (PU3NUECKON HAYKU: €€ TapMOHUYHOTO MOCTPOEHUS], CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOT'0 MO3HAHMA:
- OCO3HAHME IIEHHOCTH (PU3MYECKON HayKH KaK MOILIHOTO MHCTPYMEHTa MO3HAaHUS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;
- pa3BUTHE HAyYHOU JII0003HATEILHOCTH, HHTEpECa K UCCIIEA0BATEIbCKOM IESTEIbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOI0 0J1ATr0NOJy YU
- OCO3HAaHHE IIEHHOCTH Oe30macHOro oOpas3a H3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
BAKHOCTHU MpaBujl OE30MaCHOTO MOBEAEHUS Ha TPAHCHOPTE, Ha JAOpOrax, € JJIEKTPUYECKUM U
TEIJIOBBIM 00OpPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;
- ¢(hOpMHUPOBAHHOCTh HaBbIKA PEQIICKCUH, MPU3HAHUE CBOETO IMpaBa Ha OIIMOKY U TaKOTO e MpaBa
y ApYroro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
- aKTUBHOE Yy4yacTHE€ B pEIIEHHMH MpakTHYeCKUX 3anad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3aliy, ropojia, Kpas) TEXHOJOTUYECKON U COIMAIbHOM HANPaBICHHOCTH, TPEOYIOIINX B TOM
yuciie ¥ GU3NYECKUX 3HAHUI;
- UHTEpEC K MPAKTUYECKOMY H3y4eHUIO0 Ipodeccui, CBA3aHHBIX C (GU3UKOM;
7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:
- OpUEHTAalMs Ha MPUMEHEHHE (U3NYECKUX 3HAHWM JAJIs pelIeHHs 3ajad B 00JIacTU OKpYKaroen
Cpelibl, INIAHUPOBAHUS IOCTYIIKOB U OLICHKU UX BO3MOXHBIX MOCIEACTBUN JAJI1 OKPYXKAIOLIEN Cpeibl;
- 0CO3HAHUE II100AILHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U MyTel UX pelieHus;
8) apanTanuu K U3MEHSAIOUIUMCS YCJIOBUAM COUMAJIBLHOM ¥ PUPOJIHOM Cpebl:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU TMPHU BBHIMOJIHEHUU HUCCIEJOBAHUNA U MPOEKTOB (PHU3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;
- TIOBBILLIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO ACATEIbHOCTD;
- MOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWI, B TOM uucie (HOpPMYIUpPOBATH HAEH, MOHATHUA,
TUMNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;
- 0co3HaHUe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;
- IJIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHMUIA,
- CTpEeMIICHHE aHAM3UPOBATh U BBIABIATH B3AUMOCBS3H MPHUPOJBI, OOIIECTBA U SKOHOMUKH, B TOM
YHClie C UCTOIb30BaHNEM (PU3UUECKHIX 3HAHU;
- OIICHKAa CBOMX JICHCTBUH C y4y&€TOM BIUSHUS HA OKPYXKAIOMIYIO CPEAY, BOSMOXHBIX TJI00ATHHBIX
HOCJIEeACTBUI.

METAINIPEIMETHBIE PE3YJIBTATHI
B pesynbTare ocBOEGHHUS IMporpaMMbl 10 (U3KMKE HA YPOBHE OCHOBHOIO OOIIEro oOpa3zoBaHUs Y
oOyuaromerocst 0yayT chopMUpOBaHbI MeTanpeIMeTHbIe Pe3yJIbTaThl, BKIIOYAIONINE TO3HABATEIbHBIE



YHUBEpCAIbHbIE Yy4eOHblE JEHCTBUS, KOMMYHHMKAaTHUBHBIE YHUBEpPCAJIbHbIE YdeOHbIE JEHCTBUS,
peryasTHBHBIC YHHUBEpPCAIbHBIC yUeOHbIC ACHCTBHSL.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jornueckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MIPU3HAKU 0OBEKTOB (SBICHHA);

yCTaHABIIMBATh CYNICCTBCHHBIA NpPH3HAK KiIacCH(UKAIMKM, OCHOBAHUSA JUIsi 000OIICHUS U
CpaBHEHMUS;

BBISBJIATE 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTpuBaeMbIX (pakTax, TaHHBIX U
HAOJIOJICHUSX, OTHOCAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

BBIABJIATH IPUYUHHO--CJICACTBCHHBIC CBA3U IIPU U3YUCHUU (1)I/I3I/I‘~I€CKI/IX SIBJICHUH 1 IIpoLeCcCoB,
ACJIaTb BBIBOABI C HCIOJB30BAHUCM JCAYKTHBHBIX W MWHAYKTHBHBIX yMO3aKJ'IIO‘-I€HI/H>'I,
BBIJIBUT'aTh T'HIIOTE3bI O B3AUMOCBA3AX (1)1/131/1qec1<1/1x BCIINYUH,

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus ydyeOHOM (¢u3nyeckoil 3ajauu (CpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHHs, BEIOOp HanboJee MoIXOAIIEro ¢ y4TOM CaMOCTOSATENIEHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCcKue AeiiCTBUS.

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIII HHCTPYMEHT MO3HAHMS;

MPOBOJUTH MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OTBIT, HECIOXKHBIA (U3NUECKUIt
SKCIIEPUMEHT, HEeOOIbIIIOE HCCIeI0BaHne (PU3UUECKOTO SIBICHHUS;

OIICHUBAaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POpPMAIMIO, TOJIYYEHHYI0 B XOJE
HCCIIETOBAHUS WM SKCIIEPUMEHTA;

CaMoOCTOSITENIbHO (hopMynHpoBaTh 00OOIIEHUS W BBIBOABI 10O pe3yiabTaTaM IPOBEIEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIIEIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MYECKHX MPOIECCOB, a TakKke
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MIPUMEHSTH Pa3IU4HbIe METObI, HHCTPYMEHTHI U 3alIPOCHI NP MOUCKE U 0TOOpe HHPOpMAIIUU
WY JaHHBIX C YIETOM MPEJIOKEHHON ydeOHOM (M3NUecKOi 3a/1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIUIO PA3TUYHBIX BHIOB U
(dhopM mpecTaBICHHUS;

CaMOCTOSITEJIbHO  BbIOMpaTh ONTUMAIbHYIO (OopMy MpelncTaBiIeHUS HHPOPMALUH |
WUTIOCTPUPOBATH pelIaeMble 3314l HECJIOKHBIMU CXEMaMHU, IuarpaMMaMu, MHOM rpadukoii u
UX KOMOMHAIUSMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

B XoJie OOCYXIeHHsl y4eOHOro Marepuala, pe3yibTaToB JaOOPAaTOPHBIX pabOT M MPOEKTOB
3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYX/J1aeMOM TeMbl U BBICKA3bIBAaTh WJCH, HallCJICHHbIC Ha
pelIeHre 3a/1auu U oJiiepKaHue 01aroKenaTeIbHOCTH OOIIEeHUS;

COTIOCTABJISATh CBOM CYXICHUS C CYXKICHUSMU APYTUX YYACTHHKOB JUANOra, oOHapy>KHUBaTh
pasnuyue U CXOACTBO MO3UIIHIA,

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOIMYHO TMPEACTABIATh PE3yNbTaThl BHIOJHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
UCCIIeIOBAHUS, ITPOEKTA);

MOHMMAaTh W HCHOJb30BAaTh MPEUMYLIECTBA KOMAHJHOW M HMHIUBHIyalbHON paOOThl mIpu
peleHN KOHKPETHON (pU3nYecKoil MpooiemMsl;

IIPUHUMATD L€ COBMECTHON JI€ATENBHOCTH, OPraHU30BbIBATh JEHCTBUSA IO €€ JOCTHKECHUIO:
pacrpesieNiaTh poJid, 0O0CY)KJaTh MPOIIECChl M PE3yabTaThl COBMECTHOW palboThl, 0000mIaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

BBIMIOJIHATE CBOIO 4acTh palOThl, JOCTUras KayeCTBEHHOTO pe3ylbTaTa II0 CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBUS C JPYTUMH WICHAMH KOMAaH/IbI;

OILICHUBATh KauyeCTBO CBOEr0 BKJIaga B OOMIMHA MPOIYKT MO KpPUTEPHUSM, CAMOCTOSITEIHHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHSL.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLbIC yqeﬁnme JeHCTBUS

CaMoopraHmaunﬂ:

BBISBJIATH TPOOJEMBbl B XKU3HEHHBIX M YUEOHBIX CHUTYalUAX, TPEOYIOIIUX IS pPELICHHUs
(bU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMUHBIX MOJAX0JaX MPUHITHUS pelieHUH (MHAUBUAYAIbHOE, IPUHATHE
pellIeHus B IpyIIe, IPUHITHE PELLICHUI TPYyNIoil);

CaAMOCTOSITEIBHO ~ COCTABIISITh ~ AITOPUTM  pemIeHWss (U3NYECKOM 3aauydl  WiIM  IJIaHa
UCCIEIOBAaHUS C Y4YETOM HMEIOLIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUpPOBATh IIPEAJIaracMble BApUAHThI PELICHUN;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJylaraTh IJiaH €€ U3MEHEHMUS,

OOBSACHATH IPUUMHBI TOCTHXKEHUS (HETOCTHIKEHUS) PE3YNIbTATOB JI€ATEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (U3NYECKOTO
HCCIIEIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHMBIIUXCS CUTYalHil,
YCTaHOBJIEHHBIX OLINOOK, BOHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATa LU U YCIOBUSIM;

CTaBUTb ce0s HA MECTO JPYroro 4ejoBeKa B XOJE CIOpa WIN AUCKYCCUU Ha HAydHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYyroro;

MpU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHnH (U3NUECKUX 3a/1a4 WIN B YTBEPXKACHUAX Ha
Hay4yHbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

NPEAMETHBIE PE3YJIbTATbBI
K xoHIy 00y4eHust B 7 Kjacce IpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

UCTIONB30BaTh MOHATHA: (PU3NYECKHE M XMMHUYCCKHE SBICHUS, HAOIIOACHHUE, SKCIECPHMEHT,
MOJIeNb, THIIOTE3a, SANHNLBI (PU3MYECKUX BEINYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUS
BemecTBa (TBEpHOE, JKUAKOE, Tra3o00pa3HOE), MEXaHWYeCKOoe JBMKEHHE (PaBHOMEpPHOE,
HEpaBHOMEpHOE, NPSAMOJIMHEHHOE), TPAeKTOpHs, paBHOACHCTBYMOLIas CHia, AehopManus
(ynpyrasi, macTuueckas), HeBECOMOCTb, COOOIIAIONTHECS COCYIBI;

pasnuuaTth sBieHus (audy3us, TEIUIoBOe IBIKEHHE YacTUI[ BELIECTBA, PAaBHOMEPHOE
IBWKCHNE, HEPABHOMEPHOE JIBH)KEHHE, NHEPIHS, B3aUMOJICHCTBHE TEJI, PABHOBECHE TBEPABIX
TeJl C 3aKPeIUIEHHOM OCBIO BpaIlleHHs, IIepeiada AaBJIeHUs TBEPABIMU TelIaMH, KUIAKOCTSIMU U
razamu, atMoc(epHoOe JaBiIeHHE, IUIaBaHUE TeJ, NMPEBPAICHUS MEXaHHMYECKOH SHEPruu) I0
ONMCAHUIO WX XapaKTepHBIX CBOICTB W Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIINX JaHHOE
¢bu3nuecKoe SIBICHNUE;

pacno3HaBaTh NPOSIBICHUE W3YyYCHHBIX (U3UYECKUX SIBICHHH B OKPYXKAIOIIEM MHpPE, B TOM
yucine (QU3NYecKue SBICHHUS B NMPHPOJE: MPUMEPHI IBIDKCHHS C Pa3UYHBIMH CKOPOCTSMH B
KMBOM W HEXHBOW NpHUpOJE, ACHCTBUE CHIIBI TPEHUS B INPUPOJAE M TEXHUKE, BIHMSHUE
aTMOc(EepHOTO JaBJIeHUs Ha )KMBOM OpraHusM, IUIaBaHUE PbIO, pplyary B Teje 4eJoBeKa, MPH
9TOM MEPEeBOJUTh MPAKTUYECKYIO 3aJlauy B y4eOHYI0, BBLAEIATH CYIIECTBEHHbIE CBOICTBa
(mpu3Haku) PpU3MUECKUX SIBICHUH;

ONMCBHIBATh H3YyYEHHBIE CBOICTBA Tel M (U3MYECKHE SIBJICHUS, UCHOJIb3ysd (u3HuecKue
BEJIMYUHBI (Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTh, CPEHSS CKOPOCTD,
CHuJla YOpyrocTH, CHJIa TSDKECTH, BEC Tella, CUjla TPEeHUs, AaBjeHue (TBEPAOro Tema, KHUJIKOCTH,
rasa), BHITAJIKUBAIOIIAsl CHJIA, MEXaHUUYeCcKast paboTa, MOIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(QUIUEHT M0JIE3HOTO ASHCTBUS MEXaHU3MOB, KHHETHUYECKash M MOTEHIHAIbHAs YHEPIus),
IpU ONUCAHUU TPABHIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIIOJB3YEMBIX BEJIMYMH, HX
0003HaueHHsI M eTUHUIIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO



(U3NYECKYIO BEIMYUHY C APYTUMH BETUYMHAMH, CTPOUTH TPapUKH H3y4E€HHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIINYMH;

XapakTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBICHUS M TPOLECCH, HCHOJB3Yys IMpaBUIIa
CJIOXEHMSI cUJT (BJ10JIb OJTHOM IpsAMOi1), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumeza, IpaBuiIo
paBHOBecus pbruara (0J10Ka), «30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM
SHEPTUH, MpPHU OSTOM JaBaTh CJIOBECHYIO (OPMYTUPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSICHATh (PU3NYECKHE SBICHHS, MPOIECCHI U CBOWCTBA TeJl, B TOM 4YHCJIE U B KOHTEKCTE
CUTYyallull NPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATb IPUYUHHO--CIIEJCTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMUECKUX 1IaroB ¢ onopoi Ha 1—2 W3y4eHHBIX CBOMCTBA
(bU3NYeCKUX SABICHUMA, (PU3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH;

pematb pacu€THble 3ajaud B 1—2 AelcTBUA, UCIOJIB3YSI 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
¢u3nueckue BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJjaud 3alMChIBATh KPAaTKOE YCIOBHE,
MOJACTaBIATh (U3MUECKHe BEJIUYUHBI B (OPMYNBI W TMPOBOJUTH pPacu€Thl, HAXOIUTh
CIpaBOYHbIE [aHHbIE, HEOOXOAMMBbIE Uil pEIIeHUs 3a/]ad, OLEHUBATh PEATMCTHYHOCTD
MOJTy4eHHOU (U3MUECKON BEIIMUNHBI;

pacrno3HaBaTh IpPOOJEMbl, KOTOPbIE MOXHO PEIIUTh NMPU MOMOIIM (PU3NYECKUX METOJIOB, B
OTMCAHMUU HCCJIEI0BAHUS BBIJEIATH NMPOBEPAEMOE MPEANOJIOKEHNE (TUIIOTE3Y), pa3andarh U
MHTEPIPETUPOBATH MOITYUYEHHBIHN pe3ynbTaT, HAXOIUTh OLUIMOKH B XOJI€ OMBITA, A€JaTh BHIBOIbI
IO €ro pe3yabTaTaM;

MIPOBOJUTH OIBITHI MO HAOMIOACHHUIO (DPU3MUECKUX SIBIEHUN WM (U3NYECKHUX CBOWCTB TeN:
(dbopMynupoBaTh MpPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000py/I0BaHus, 3aMMChIBATh X0/ OMbITa U (POPMYIUPOBATH BBHIBOJIBI;

BBINIOJIHATh TPSMbIE HM3MEpPEHUs PACCTOSIHUS, BPEMEHHU, Macchl Tena, o0bEMa, CHUIIBI U
TEMIIEPATYPhI C UCTIOJIH30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aNUCHIBATH TOKA3aHUS
MPpUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHON NMOTPENTHOCTHA U3MEPCHU;

MPOBOJIUTHh HCCIICOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BEJIMYHUHBI OT JPYroul ¢
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO ABMXKYILETOCs Teja OT
BpEMEHHU JIBIKEHUS Tella, CHJIbI TPEHMsI CKOJBKEHMsI OT Beca Tejla, KauecTBa 0O0padOTKU
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIA N COMPUKOCHOBEHHUS TEJl, CUIIbI
YIPYrOCTH OT YJUIMHEHUS MPYXKUHBI, BBITAJKUBAIOLIEH CUJIBI OT 00BbEMa MOTrpyKEHHON YacTu
Tela U OT IUIOTHOCTU XHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHM IIaBaHMsl TeN, YCIOBUI paBHOBECHs pblyara u OJOKOB),
y4acTBOBAaTh B IJIAHUPOBAHUM y4EOHOTO HCCIIEIOBaHMSI, COOMPATh YCTAHOBKY M BBIMIOJIHATH
U3MepeHus, Ccienys NpeIOKEHHOMY IUlaHy, (UKCHpOBaTh pe3ylbTaThl IOJTY4EHHOMN
3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUAE MNPEAJIOKEHHBIX TaOnuI U rpaduKoB, AeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

MIPOBOJUTH KOCBEHHbIEC U3MEPEHHS (PU3NYECKUX BEIHUYMH (TJIOTHOCTH BEIIECTBA KUAKOCTU U
TBEPAOrO Tella, CHJIa TPEHHUs CKOJIbKEHUS, NaBJICHHE BO3/yXa, BBITAIKUBAIOUIAs CHIIA,
NEeUCTByIONIasl Ha MOTPYKEHHOE B KUAKOCTb TelO, KOA(M(GUIMEHT IMO0JIE3HOTO IeHCTBUS
MPOCTBIX MEXAaHU3MOB), CIEAYs MPEIIOKEHHOW MHCTPYKLHUU: MPH BBHINOJHEHUU H3MEPEHUN
coOupaTh SKCIEPUMEHTAILHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEJIHYKHBI,
coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;
yKa3blBaTh NPHUHIMIIBI JAECHCTBUS MPUOOPOB M TEXHMUYECKUX YCTPOMCTB: BECHl, TEPMOMET,
JMHAMOMETp, COOOIIAIOIINECS COCYbI, 0apOMETp, pblyar, MOBUKHbIN U HEMOABUKHBIN OJIOK,
HAaKJIOHHAsI IJIOCKOCTH;

XapakTepu30BaTh NMPUHLUIBI ASHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB ¢
Omopol Ha uX omnucaHus (B TOM 4MCiIe: MOJIUIHUKH, YCTPOHWCTBO BOJONPOBOJA,
TUIPABIMYECKUN ITPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP), MUCHOIb3Ys
3HaHUS O CBOMCTBAaxX (PU3MUECKUX SIBIEHUI U HeoOXoauMmble (U3NYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;



MIPUBOJIUTH IPUMEPHI (HAXOAUTh WHMOPMALIUIO O MPUMEPax) MPAKTUYECKOTO HCIIOIh30BaAHUS
(bu3nUYecKUX 3HaHUI B IOBCEIHEBHOM KHU3HH 151 0OecrieueHus 6e301MacHOCTH NP 00paleHUN
¢ mpuOOpaMH U TEXHHUYECKUMHU YCTPOWCTBAMHU, COXPAHECHHS 3J0POBbS U COOIIOJCHHSI HOPM
9KOJIOTUYECKOI0 MOBEJICHUS B OKPYXKAIOIICH cpefie;

OCYIIIECTBIISITh OTOOpP MCTOYHUKOB WMH(poOpManuu B VHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUM M TYTEM CPaBHEHHUS pPa3TUUYHBIX
HMCTOYHUKOB BBIJICIATH MHPOPMALIUIO, KOTOPAs SIBISETCS MPOTUBOPEUUBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOI;

WCIIONb30BaTh MPU BBHITIOJIHEHUH YYE€OHBIX 3aJaHUil HAyYHO--TIOMYJSIPHYIO JIMTEPATYPY
(DU3HYECKOTO COJIEPIKAHUSA, CIPABOYHBIC MATEpPHAIbl, PECypchl ceTh VIHTEepHET, BIIAJCTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuss WHPOPMAIMH W3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE IHCHMEHHBIE W YCTHBIC COOOIICHWS Ha OCHOBE 2-—3
HMCTOYHUKOB MH(POpMALIUU (PU3NYECKOTO COACPkKAHUs, B TOM YHUCIIE MyOJUYHO JIeJIaTh KPaTKHUe
COOOIIEHNsI O pe3yibTaTaX MPOEKTOB WM YYE€OHBIX HMCCIEIOBAHHM, TMPH ATOM TPaMOTHO
WCIIONb30BaTh U3yUYEHHBIN MOHATUHUHBIN anmnapaT Kypca (pU3uKH, COMPOBOXK/IATh BHICTYIICHHUE
MpEe3EHTalNEN;

TP BBITIOJIHEHUH Y4E€OHBIX TPOSKTOB U UCCIIEIOBAHUN pacpeiesiTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBMU C TIOCTABJICHHBIMH 3aJladyaMH, CIEAUTh 3a BBIMOJHEHHUEM IUIaHA JICHCTBUMH,
aZICKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOICCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoH1y 00yuyenust B 8 kiaacce npeMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

WCII0JIb30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHKEHHE aTOMOB U MOJIEKY,
arperaTtHble COCTOSTHHSI BEUIECTBAa, KPUCTAJUIMYECKHUE W aMOp(HbIE Tela, HACHILEHHBIH M
HEHACBIIEHHBIA MMap, BIAXHOCTh BO3[yXa, TeMIlepaTypa, BHYTPEHHSS SHEPTus, TEIIOBOM
JIBUTATENb, SJIEMEHTAPHBIA SJIEKTPUUYECKUIN 3apsl, AJIEKTPUYECKOE IIojie, MPOBOJAHHUKH U
TMDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKHIM TOK, MAaTHUTHOE TOJIE;

pasnuyath sBJIEHUS (TEIIOBOE paclIMpEeHUe U cxKaThe, TeIulonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SBJICHUS, HCIIApEHUE, KOHJCHC AN, TUIaBJIeHHEe, KPUCTaUIU3alHs
(oTBepaeBaHME), KHUIIEHHE, TeIUlonepenaya (TEIIONPOBOJIHOCTb, KOHBEKIMS, HW3Iy4YECHUE),
ANIEKTpU3ALNS TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUS DJIEKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBIE MAarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsE MHIYKIIHS) MO ONMKUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JJaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SIBIICHUN B OKpYXAIOIIEeM MHpE, B TOM
yucne pundeckue sBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKCHHUE U KAWJUISIPHBIC SBICHUS
B MPUPOJE, KPUCTAIUIBI B mIpupoae, uznydeHue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE
Opu3sbl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera, dJEKTpUUYeCKue SIBIEHUS B aTMmocdepe,
AJIEKTPUYECTBO JKHUBBIX OPraHM3MOB, MarHUTHOE Moje 3emiu, Jpeld TMOoJICoB, pPOJb
MarHUTHOTO TOJS JUIs JKU3HU Ha 3emyle, NOJSIPHOE CHUSHHE, IMPU OSTOM MEpPEBOAUTH
MPAKTUYECKYI0 3a/ladyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWMCTBAa (IIPU3HAKK)
(bu3HYECKUX SBICHUN;

OTHCHIBATh M3YYCHHBIE CBOWCTBA Tel M (U3MUECKUE SIBICHUSA, HCHOIb3ys (U3HUEcKue
BETUYMHBI  (TeMmIepaTypa, BHYTPEHHSS DHEPIus, KOJIUYECTBO TEIUIOTHI, y/eNIbHas
TEIUIOEMKOCTh BEIIECTBA, yIeIbHAasl TEIJI0Ta MIIaBJIeHHsI, YeIbHAas TEIUIOTa MapooOpa3oBaHus,
ylielbHas TeM0Ta CroOpaHus TOIUINBA, KOO PHUIIMEHT MOJIE3HOTO JEHCTBUSI TEIUIOBOI MAIIIHHEI,
OTHOCHUTEINIbHAS BIIAXKHOCTh BO3/1yXa, D3JEKTPUUYECKUN 3apsij, Cujla TOKa, 3IIEKTPUUECKOE
HampspKeHHUe, COTPOTHUBIICHUE TMPOBOJHMKA, YACIBbHOE COMPOTHUBIEHHE BEIIeCTBa, paboTa u
MOIIHOCTH DJIEKTPUIECKOTO TOKA), IPU OMUCAHUH MPABUIHLHO TPAKTOBATh (U3UUYECKUI CMBICT
HCIOJIb3YeMBIX BEIMYHMH, 0003HAUCHUS U €IUHUIIBI PU3NIECKUX BEIMYNH, HAXOAUTH POPMYIIHI,
CBSI3BIBAIOINNE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTHMMH BEIWYHMHAMHU, CTPOUTH TpaduKu
W3YYECHHBIX 3aBUCHMOCTEN (U3NYECKUX BEIHYUNH;



XapaKTepu30BaTh CBOWCTBA TeJ, (PM3MUECKUE SBICHUS M IPOIECCHI, HCIOJIb3YS OCHOBHBIC
MOJIOKEHHSI  MOJICKYJISAPHO--KHHETUYECKOH  TEOPHUHM  CTPOEHHUS  BEIIECTBA,  IPUHIIHII
CYIIEPIIO3UIUY T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaja, 3akoH Oma s
yyacTka uenu, 3akoH JDkoyns—JleHna, 3akoH COXpaHEHMsI SHEpruu, INpU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKCHHE;
OOBSICHATH (PU3UYECKUE TPOLIECCHl M CBOICTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTyallUui
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH IPUINHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1—2 JIOTWYECKHUX MIAaroB C ONOpPOH Ha 1—2 M3y4EHHBIX CBOWCTBA (PH3UYECKUX
SBIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3aqauu B 2—3 ACUCTBUS, UCIOIB3Ysl 3aKOHBI M (POPMYJIIBI, CBS3BIBAIOLINE
¢u3nvecKkre BETMYMHBI: HA OCHOBE aHAJHM3a YCIIOBHUS 33aJaud 3allMCBhIBATh KPaTKOE YCIOBHE,
BBISBJIATh HEJOCTAaTOK JAaHHBIX IS pEIIeHUs 3a7adyd, BbIOMpATh 3aKOHBI U (POPMYIIHI,
HEOOXOMMBIE Ui €€ pelIeHus, MPOBOAUTH PAacu€Thl W CPAaBHHUBATH IOJYYCHHOE 3HAUCHHE
(GU3NIEeCKOi BETUYNHBI C H3BECTHBIMHU JIaHHBIMHU;

pacro3HaBaTh TPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh NPU TMOMOIINA (PH3HUYECKHX METOJIOB,
UCIIOJIb3YSl ONHCAHUE MCCIIEJI0BAHUS, BBIACNATH IPOBEPSEMOE MPEINOJIOKEHUE, OLEHUBAThH
MPAaBUILHOCTH MOPSIJIKA MPOBECHUS UCCIIEIOBAHMS, I€TaTh BBIBOIbI;

MIPOBOJIUTH OTIBITHI 1O HAONIONEHHUIO (DU3WYECKUX SBICHUH WM (U3MUECKUX CBOWCTB TeEI
(KanmMJUTApHBIE SIBJICHUS, 3aBUCUMOCTBH JABIICHHS BO3JyXa OT €ro o0béMa, TeMIlepaTryphl,
CKOPOCTH IIpolleccCa OCThIBAaHUS W HArpeBaHMsl NpPU M3JIyYEHUH OT LBETa H3ITy4arouieu
(Toromaromei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS] BOIBI OT TEMIIEPATyphl KHIKOCTH M
wionaan e€ MOBEPXHOCTH, DJIEKTPU3aLUsl TeJl U B3aUMOJCHCTBHE SJIEKTPUUYECKUX 3aps/IoB,
B3aMMO/ICHCTBHE IMOCTOSTHHBIX MAarHWTOB, BU3YalU3alllsl MAarHUTHBIX IOJIEH TOCTOSTHHBIX
MarHMTOB, JIEHCTBHS MAarHUTHOTO TIOJSI HAa TPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHUTA,
CBOMCTBA  DJEKTPOJBUIATENsl  IMOCTOSIHHOTO  TOKa):  (OPMYJIHMPOBATH  IPOBEPSEMbIE
MPENOJI0KEHNs, COOMpPaTh YCTAHOBKY M3 HPEJIOKEHHOTO O0OpYAOBaHUS, ONHUCHIBATH XOJI
OMbITAa U (OPMYJIUPOBATH BHIBOJIBI;

BBITOJIHATE MPSIMbIE M3MEPEHHs] TEMIIEPATYpbl, OTHOCUTEIBHOM BJIAXXHOCTH BO3JyXad, CHUIIbI
TOKa, HANpsHKEHHUs C MCIOJb30BAaHMEM AaHAJOTOBBIX NPUOOPOB M JAaTUYUKOB (PU3MUECKUX
BEJIMYUH, CPABHUBATh PE3YJIbTAThl U3MEPEHHH C yUETOM 3a1laHHON a0COIOTHOMN MOTPELIHOCTH;
IIPOBOJIUTh HCCIIEZIOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKOH BEIMYUHBI OT JpPYrol ¢
UCIOJb30BAHUEM IMPSAMBIX H3MEPEHUIl (3aBUCHUMOCTb CONPOTHUBIIEHUS IHPOBOJHHMKA OT €ro
JUIMHBI, IO/ ONEPEYHOT0 CEYEHUS U YAEIbHOIO COIPOTUBIICHHSI BELIECTBA IIPOBOJHUKA,
CHJIBl TOKa, MIYIIEro 4epe3 IMPOBOJHUK, OT HANpsDKEHUS Ha IMPOBOJHUKE, HCCIEIOBaHHE
MOCJIEIOBATEIbHOIO U MapajuleJIbHOTO  COEJUMHEHUM  INPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIIELYs MIPEUI0KEHHOMY IIaHy,
(bUKCUpPOBaTh PE3yJAbTaThl IMOJYYEHHON 3aBUCMMOCTH B BUAE TaOiuI U rpaduKoB, AeiaTb
BBIBO/JIbI IO PE3yJbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs GU3NUECKUX BETUUUH (y/elbHas TEeINIOEMKOCTh BEILIECTBA,
COINPOTHUBJIEHUE IPOBOJIHUKA, pab0oTa M MOILMHOCTh SJIEKTPUYECKOIO TOKA): IJIAHUPOBATh
U3MEpEHHUs, cOOUPATh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY, Cielys NPeaoKeHHOW UHCTPYKIHH,
U BBIYMCIIATH 3HAYEHHUE BEJIMUHHBI,

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;
XapaKkTepu30BaTh NMPUHLUIBI ASHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB ¢
OMopoi Ha MX omucaHHs (B TOM 4YHCIIE: CHUCTEMa OTOIJIEHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK IIEKTPUUECKON IHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
puOOpHI, HArpeBaTeNIbHbIE AIEKTPOIPUOOPHI (IIPUMEPBI), HIEKTPUUECKUE MPEAOXPaHUTEINH,
AJIEKTPOMArHUT, 3JIEKTPOJBUraTellb MOCTOSHHOIO TOKAa), HCMOJb3Ysl 3HaHHUA O CBOMCTBax
(bu3nvecKuX ABICHUH U HEOOXOJUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPUTENbHBIE MPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KMIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTaTellb BHYTPEHHETO CTrOPAHUs, JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI AJIEKTPUYECKUX



Lenel ¢ Mocie0BaTeNIbHbIM U NTapaJuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3inyas YCIOBHbIE
0003HaUEHHS HIIEMEHTOB MICKTPUUIECKUX LIETEH;

MPUBOAUTH PUMEPHI (HAXOIUTh HH(POPMAIUIO O TpUMEpPax) MPAKTUIECKOTO HCIIOJIB30BaHHS
(bu3n4YeCcKUX 3HaHUI B IOBCEIHEBHOM KHU3HH 151 0OecrieueHus 0e301MacHOCTH NP 00palieHnN
¢ mpuOopamMH M TEXHHYECKUMH YCTPONCTBAMH, COXPAHEHUS 3/I0POBbSI U COONIONECHHUS HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKPYKAIOLIEH Cpele;

OCYIIECTBIISITh MOWCK WHpOpManuu (Qu3mueckoro coiepkanusi B VHTepHEeTe, HA OCHOBE
UMEIOIINXCA 3HAHUW W TyTEM CpaBHEHHS JIONOJHHUTENBHBIX HWCTOYHHKOB BBIIENIATH
MH(POPMAIIHIO, KOTOPAsS SBJISIETCS IPOTUBOPEUUBOM MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCIO0JIb30BAaTh IIPU BBINOJHEHUM Y4YEOHBIX 3aJaHUM HAyYHO--TIOMYJSIPHYIO JIUTEpaTypy
(U3NIECKOTO COJEpIKaHUs, CIPABOYHBIE MaTepHajbl, Pecypchl ceTh VIHTepHEeT, BIaJeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus MHPOPMALMH W3 OJHON 3HAKOBOU
CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE TMCHbMEHHbBIE U KPATKUE YCTHBIE COOOIIEeH!s, 0000111ast HHPOpMAaIIHIO
13 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COAEPIKAHUS, B TOM YHCIIE MYOJINYHO MPEICTaBIATh
pe3ynbTaThl MPOEKTHOW WM HCCIEA0BATEIbCKOM JIEATENbHOCTH, IMPU 3TOM TI'PaMOTHO
HCI0JIb30BaTh U3Y4YEHHbIN NOHATUHHBIN anmapar Kypca pU3UKH, COMPOBOXKIATh BBICTYINIEHUE
MpEe3EHTalNEN;

IIPH BBINOJIHEHUN YYEOHBIX MPOEKTOB U UCCIEA0BAHUN (PU3NUECKUX MTPOLIECCOB PACIPENENSTh
0053aHHOCTH B IPYIIIE B COOTBETCTBUH C TIOCTABICHHBIMU 3a/1a4aMHU, CJIEAUTD 32 BBITIOJHEHUEM
IJlaHa JAEeWCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHHWBAaTh COOCTBEHHBIH BKJIAJ B
JESTeNbHOCTh TPYNIBI, BHICTPAMBAaTh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, MPOSBIISS
TOTOBHOCTb pa3peliaTh KOH(QJIUKTHI.

K xoH1y 00yuenust B 9 kiaacce npeMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

UCIOJIb30BaTh  TOHATUSA:  CHCTeMa  OTCYéTa, MaTepualbHas TOYKa, TPAEKTOpus,
OTHOCHUTEIIbHOCTh MEXaHMYECKOT0 IBUKEHHUSI, JedopManus (ynpyras, Iactudyeckas), TpeHue,
LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEpPEerpy3Ku, LEHTP TAKECTH, aOCOIIOTHO
TBEPI0E TEJO, LEHTP TSHKECTU TBEPAOTO TeJa, paBHOBECHE, MEXaHUYECKHE KOIeOaHuUs U BOJIHBI,
3BYK, HHQPa3BYK U yIbTPA3BYK, 3JI€KTPOMATrHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U TAIbHO30PKOCTb, CIIEKTPBI UCITYCKAaHUS U MOTJIONIEeHus, albda-, 6eTa- u
raMma-Hu3JIy4eHus, U30TOIbI, S/IepHAas SHEPreTHKA;

paznuuath  siBIeHUs (paBHOMEpPHOE UM HEpaBHOMEpPHOE MPSMOJUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUXKEHHE, CBOOOJHOE TMaJeHHe Tel, pPaBHOMEpPHOE
JBUKEHHE IO OKPYXHOCTH, B3aMMOJCHCTBHE Tel, PEaKTUBHOE IBMKEHHE, KojeOaTelbHOe
JBUKEHHE (3aTyXalllue W BbIHY)XJIEHHBbIE KoJieOaHMs), PE30HAHC, BOJHOBOE IBHKEHUE,
OTpakeHHE 3BYKa, MPSMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHUE M TPEIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKCHHE CBETa, pa3joKeHHe Oeloro CBeTa B CIEKTP M CIOKEHHUE
CHEKTPaJbHBIX I[BETOB, AUCIIEPCHUSI CBETA, €CTECTBEHHAs PaJUOAKTHUBHOCTH, BOZHUKHOBEHUE
JTUHENYaTOro CHeKTpa W3IY4YeHHs) MO OMUCAHHIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBIIEHWE M3YYCHHBIX (DU3MUECKHX SIBJICHUI B OKpY)KaroleM Mupe (B ToM
yucne (u3nuecKue SBIEHUS B MPHUPOJE: MPWINBLI U OTJIUBHI, ABWKEeHUE MIaHeT CoaHedHOoM
CUCTEMBbI, PEAaKTUBHOE JBWXEHHE >XMBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSCEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, L[BETa TEJl, ONTUYECKUE SIBJICHUS B
npHupoje, OHONOTUYECKOE JIEHCTBHE BUIUMOTO, YIbTPadHOIETOBOTO M PEHTTE€HOBCKOTO
W3Iy4YeHUH, ECTECTBEHHBIN paguoakTUBHBIA (DOH, KOCMHMYECKHE JYy4d, pPaJAUOAKTUBHOE
W3JIy4eHHE NPUPOJHBIX MHUHEPANOB, JEHCTBHE PAJAMOAKTUBHBIX H3IYYEHUH Ha OpPraHu3M
YeNoBeKa), MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIICISTH CYIIIECTBEHHBIS
CBOMCTBa (MpU3HAKN) PUINIECKUX SBICHUI;

OTHCHIBATh M3YYCHHBIE CBOWCTBA Tel M (DU3MUECKUE SIBICHUSA, HUCHOIB3ys (U3HUECKUe
BEJIMYMHBI (CPEJIHSASI U MTHOBEHHAs! CKOPOCTh TeJia IPU HEPABHOMEPHOM JIBU’KEHUH, YCKOPEHHE,
nepeMelieHue, MmyTh, YIioBas CKOPOCTb, CUJIa TPEHHUS, CUJIa YIOPYrOCTH, CHJIa TSKECTH,



yCKOpeHHe CBOOOJHOTO MaJCHUs, BEC Tela, UMILYJIbC Telld, UMITYJIbC CHJIbI, MEXaHHUYeCKas
paboTa ¥ MOIIHOCTh, NOTEHIMAJIBHAS PHEPTUs TeNa, MOAHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH,
MOTEHIMANbHAsT SHEPTHUs C)KATOW MPYKUHBI, KHHETHYECKAsi SHEPTHs, MOJHAs MEXaHUYecKas
SHEPrus, MEepPHOJ W 4YacTOTa KojeOaHWid, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTeNlb MPEJIOMIICHHUS CpPEeibl), IPU OMHCAHUHM TPABHIBHO TPAKTOBATh
(U3NYECKUl CMBICI UCTIONIBb3YEMbIX BETMYNH, 0003HAYCHHS U €IMHUIIBI (PU3MUECKUX BEJINYHH,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PH3UUECKYIO BETMUMHY C APYTMMH BEITUYNHAMH,
CTPOMTH TPAPUKH U3YUYECHHBIX 3aBUCUMOCTEH (PH3MUECKIX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS M TPOLECCHI, HCIOIb3ys 3aKOH
COXpaHEHHS YHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHIIUI CYNEPIIO3UIINH CUJI, IPHHIIUT
oTHOcHuTeNbHOCTH [amuiesi, 3akoHbl HBIOTOHA, 3aKOH COXpPAHEHUS HMITYJIbCA, 3aKOHBI
OTpaKEHHs U TPETIOMIICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsI0OBOTO U MAaCCOBOTO YHMCEN TPHU
STIEPHBIX PEAKIHsIX, TIPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA W 3alUCBHIBATH €TO
MaTeMaTUIECKOE BHIPAKEHHE;

OOBSICHATH (PM3UYECKHE TIPOLIECCHl M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHTYyallui
MPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa: BBIABIATh MPUYMHHO--CIICICTBEHHBIC  CBS3H,
CTpPOUTH OOBSICHEHHE M3 2—3 JIOIMYECKHUX IIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBA
(u3nuecKux SABJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI!;

pemath pacu€THbIE 3aa4H (OMHUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHU ), UCII0JIb3YS 3aKOHBI
1 (GOpPMYIIBI, CBSI3bIBAIOIINE (M3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3a1add
3aIMCBIBATh KPATKOE YCIOBHE, BHISBIIATH HEAOCTAIONINE MM N30BITOYHBIC JJAHHBIC, BEIOUPATH
3aKOHBI M (QOPMYJBI, HEOOXOIUMBIE JUIsI PEIICHHs, TPOBOJUTH pPACUYETHI W OIEHHUBATH
PEATMCTUYHOCT MOJTYYCHHOTO 3HAUSHUS (PU3MYECKON BEINIHHBI,

pacro3HaBaTh TPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh TPU TMOMOIIHA (PH3HMUYECKHX METOJIOB,
UCIOJIb3YSl OMHCAaHUE MCCIEJ0BAHUS, BBIACNIATH MPOBEPSEMOE MPENIOJIOKEHNE, OLEHUBATh
MPaBMWJIBHOCTh TOPSAKAa IPOBEACHUS HCCIEAOBaHUSA, AeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3NUECKUX SIBICHMM WM (DU3HUECKHUX CBOWCTB Tel
(u3yyeHue BTOporo 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHS PHEPrHH, 3aBUCUMOCThH IEpHUOAa
KoJieOaHui MPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYJBl MajbIX KoJIeOaHUM, MPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, Pa3lokKeHHE
0enoro cBera B CIEKTpP, M3y4eHHE CBOMCTB M300pa)keHUs B IUIOCKOM 3€pKajie U CBOICTB
n300paxkeHusl MpeAMeTra B coOHparolell JuH3e, HaOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX
CHEKTPOB H3JIyYEHHS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HU30BITOYHOrO Habopa
000pyI0BaHUs, ONHUCHIBAThH XOJI OMbITA U €r0 Pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI;
MPOBOJUTH MPH HEOOXOJUMOCTU CEPHIO MPSMBIX U3MEPEHUH, OMpEeNisis CpeaHee 3HauYCHHe
u3MepseMoil BennuuHbl ((POKyCHOE paccTOsHUE COOMparoliel JTMH3bI), 000CHOBBIBATH BHIOOD
croco0a n3MepeHus (M3MEpPUTEIIBHOTO MPUOopa);

MIPOBOJUTH MCCIIEIOBAHHE 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH C MCIOJIB30BAHUEM IMPSMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHH MIPH PAaBHOYCKOPEHHOM JIBIXKEHHUU 0e3 HauaabHOU
CKOPOCTH, MepHoja KoJleOaHui MaTEeMaTHUYECKOTO MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBETa OT Yriia MaJieHus U yriia IPeIOMIICHHUS OT yIJia MajeHusl): MIaHupOBaTh
HCCIIeIOBaHUE, CAMOCTOATENIBHO COOMPATh YCTAHOBKY, (DUKCUPOBATH PE3YAbTAThI MOJYyYEHHOM
3aBUCUMOCTH (PU3MUYECKMX BEIUYMH B BUAE TaONUI M TpauKOB, JeNaTh BBIBOJBI IO
pe3yabTaTaM HCCIeIOBaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEHHsI (PU3NUECKUX BETMUMH (CPEIHSISI CKOPOCTh U YCKOPEHHUE Tea
IIPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOJHOTO MaJEHUs, KECTKOCTh NMPYXKHUHBI,
KOA(QQUIMEHT TPEHUS CKOJIbXKEHUs, MEeXaHndeckas paboTa M MOIIHOCTb, YacTOTa U MEPUOJ
KoJle0aHUH MaTeMaTHYeCKOro M TMPY)KMHHOTO MAasTHUKOB, ONTHYECKas CUia COOHMparomien
JMH3BI, PAJUOAKTHUBHBIA (OH): IMJIAHUPOBATh HM3MEPEHMs, COOMpATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH M3MEpPEHHs, CIEAysS MPEUIOKEHHOM HWHCTPYKIHH, BBIYHCIATH
3HaYeHHWE BEJIMYMHBl W aHAIM3UPOBATh IOJYYEHHBIE peE3ylIbTaThl C Y4ETOM 3aJaHHOU
MOTPEUTHOCTH NU3MEPEHUH;



coOI0IaTh MpaBHiia TEXHUKU 0E30MAaCHOCTH MPH paboTe ¢ J1abopaToOpHBIM 000PYI0BAHUEM;
pa3nuyaTth OCHOBHBIC NMPU3HAKH W3YUEHHBIX (PU3MUECKUX MOJENEW: MaTepuaibHas TOYKa,
aOCOJIIOTHO TBEPIOE TEJO, TOUCUHBIM WCTOYHHMK CBETA, JIyd, TOHKas JIMH3a, IJIaHETapHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIETIb aTOMHOTO s11Ipa;

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpPO Ha WX ONMUCAaHUsA (B TOM 4YHCJE: CIHJIOMETp, JATYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, HXOJIOT, OYKH, MEPUCKOI, (OTOAINMmapaT, ONTUYECKHE CBETOBOJIBI,
CIIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHUA O CBOWCTBAX (PU3MUYECKHX
SIBJICHUN U HE00X0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIONb30BATh CXEMbl M CXEMaTHYHBIE DPUCYHKHM H3YyYEHHBIX TEXHUYECKHX YCTPOMCTB,
W3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB TPH pEIICHUH Y4eOHO--
MPAKTUYECKUX 33]1a4, ONITHYECKUE CXEMBI ISl TIOCTPOCHUS H300paKeHNH B IFIOCKOM 3€pKaJIe U
coOuparoIeit JIMH3E;

MPUBOANTH TPUMEPHI (HAXOIUTh WH(MOPMAIHIO O MPUMEpax) MPaKTHUYECKOTO HWCIOIB30BAHUS
(u3MyecKuX 3HAaHUN B TIOBCETHEBHOM MU3HU 1715 oOecrieueHus: 0€3011acHOCTH IIpU 00palleHuu
¢ mpubopamMH M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3/I0POBbS M COOIIOICHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOLEH Cpene;

OCYIIECTBIISITh TIOUCK HH(pOpMaUU (HU3NIECKOTO coaepkanusi B IHTepHETe, CaMOCTOSTETHHO
(bopMymHpys TOMCKOBBIN 3aIIPOC, HAXOJUTH ITyTH OIPENEICHUS IOCTOBEPHOCTH TOJTy4CHHON
nHpOpMAIMY Ha OCHOBE MMEIOIIMXCS 3HAHUN ¥ JIOTTOJTHUTEITHHBIX HICTOYHHUKOB;

WCTIONb30BaTh TIPH BBINIOJHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO JIHTEPATYPy
(GU3NIECKOTO COJEepIKAaHUs, CIPABOYHBIE MaTepHajbl, Pecypchl ceTH VIHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHUs MHPOpPMAIMU U3 OJHON 3HAKOBOMU
CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIEC NMHCBMEHHBIE M YCTHBIE COOOILIEHHMsSI HAa OCHOBE WMH(pOpPMALUU U3
HECKOJIbKUX HCTOYHUKOB (DPU3MUYECKOTO COAEp’KaHMs, MYOJMYHO HPEICTaBIATh PE3YJIbTaThl
IIPOEKTHOW MJIM HCCIEI0BATENbCKOW JEATENbHOCTH, IPU 3TOM TI'PaMOTHO HCIOJIb30BaTh
M3y4EHHBIN NOHATUIHBIN anmapar n3y4yaeMoro paszena pU3uKU 1 COIPOBOXKAATh BBICTYIIIICHNE
MPE3CHTAIHNEH C YIETOM 0COOCHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
11 ®dusnka - HayKa 0 MPUPOJIC 2 bubmorexa HOK
' YyKa 0 pUpOZ https:/m.edsoo.ru/7f416194
bubmmoreka [{OK
12 DH3MUCCKHUE BEMHHEI 2 1 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasznea 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA
2.1 Crtpoenue BemecTa 1 bubmmorexa HOK
' https://m.edsoo0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bu6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 MexaHm|eckoe ABIKCHHC 3 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Cruna. Bupiel cun 14 . 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
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Pa3nea 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB

41 Masnenue. Ilepenaua nasieHust TBEPABIMU 3 bubmuorexa [IOK
' TeJaMU, JKUIKOCTIMHU U ra3aMu https://m.edso00.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBIICHHE JKHIKOCTH ° https://m.eds00.ru/7f416194
bubmmoreka [{OK
4.3 Atmocheproe nassenne 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha 7 3 bubnuorexa [JOK
' MOrPYXEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Uroro no pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
>1 Pabora u momtsocTs 3 . https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 Tpoctsie MexaHH3MEI > . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
53 Mexauuueckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m e —— Beero KoﬁnTpoubnme HpﬁaKTI/I‘{eCKI/Ie 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pasnen 1. TennoBble siBJeHUs
11 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa [TOK
' P B https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Teruiossie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgea 2. DieKTpuYecKHe 1 MATHUTHbBIE SIBJICHUS
21 DNeKTpUYeCcKue 3apsiibl. 3apsoKeHHbBIS 7 1 bubmuorexa [JOK
' Tella U UX B3aUMOIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHuTHbIC ABACHHA 0 ! 15 https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHas UH us 4 bubmorexa [IOK
' p AYKIL https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 3 145

I[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ e —— Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Paszjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OITMICaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Baanmoperictene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKomb1 COXpaHeHH 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznea 2. MexaHnveckue KoJieO0aHUsSI M BOJHbI
2.1 Mexannyeckue KoyieOaHus 7 3 E’[I/tISJsI'?/(r)rT\eeI:jas(iOrIjﬂ f412436
2.2 MexaHu4ecKkre BOJHBI. 3BYK 8 1 3 E’[I/tISJsI'?/(r)rT\eeI:jas(iOrIjﬂ f412436
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 ﬁtﬁlgg'l;l/(;r:zlzjzlscli)orﬁ/? 413426
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE TIPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
4.3 PaznoxeHue 6e10ro cBeTa B CEKTP 3 2 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE SIBJICHUS
bub6mmoreka [{OK
5.1 Hcnyckanue u morjioneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
52 CTpoeH#e aTOMHOTO /pa 6 . https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 SlnepHbie peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONEepHKAHUST 9 5 bubnuoreka [IOK
' Kypca ¢pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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