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1. Conep:xxaHue y4eOHOIr0 NMpeaMera.

8 kiacc
Paznmen 1. ®usnka u ee poib B MO3HAHUH OKPYKAIOIIETO MUPA.
Ouszuka — Hayka o mpupoae SBinenus npupoasl Dusmyeckue sBICHUS: MEXaHUYECKHUE,

TEIJIOBBIC, ANEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

Ousnyeckne BeIWMYHMHBL. M3Mmepennme ¢u3ndecknx BenMWunH. DH3HYECKHE MPHOOPEL
IlorpemHocts u3MepeHuil. MexayHapoiHas CUCTEMA €IMHHII.

Kak ¢u3uka u apyrue eCTECTBEHHBIC HAYKH W3ydaloT MPUpOAy. ECTECTBEHHO-HAyUYHBIA METOJ
MO3HaHWS: HaONIOJeHHEe, TIOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIDKEHHWE THIIOTE3, JKCIEPUMEHT I10
MIPOBEPKE THUIIOTE3, 00BICHEHNE HaOIomaeMoro spiieHns. Onucanne GU3NYEeCKUX SBICHUN C TTOMOIIBIO
MOJENEH.

JemMoHcTpanuu.

1. MexaHnuecKue, TEIUIOBbIE, IEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckre NpuOOpPHl U TMpoLenypa NPsIMbIX H3MEPEHUH AHAJIOTOBBIM U IM(POBBIM
npudopoMm.

JlaboparopHsie paOOTHI U OTIBITHI.

1. Omnpenenenue EeHb ICIEHNS Kbl H3MEPUTEIBHOTO TPHO0pa.

2. N3mepeHue paccTOsTHUMA.

3. N3mepenne o6beMa )KUAKOCTH U TBEPAOTO Tea.

4. Omnpenenenue pa3MepoB MajbIX Tel.

5. W3mepenne TemmepaTypsl TpW TOMOIIM KHIKOCTHOTO TEpMOMETpa M JAaT4HKa
TEeMIIepaTypHlI.

6. [IpoBeneHne wWCCIENOBAaHMS MO MPOBEPKE THUIIOTE3bl: TaTbHOCTH IOJIETa IIAPHKA,

MYyIEHHOTO TOPU30HTATBHO, TeM OOIIbIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. IlepBoHavanbHble CBECHHUS O CTPOEHUH BEIECTBA.

CrpoeHue BeHIECTBA: aTOMbl M MOJIEKYJbl, UX pa3Mepbl OMbITHI, HOKA3BIBAIOIINE JUCKPETHOE
CTPOCHHUE BELIECTBA.

JBxenue gactuil BemecTBa CBSI3b CKOPOCTH JABMXKCHUS YaCTHI] ¢ TeMIlepaTypoil bpoyHoBckoe
IBIkeHune, tnpdysus BzanmoelcTBIe YacTHIl BEIIECTBA: TPUTSHKEHHE U OTTANKHBaHUE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHHE T'a30B, KUAKOCTEH M TBEPABIX (KPUCTAJUIMIECKUX)
Ten. B3auMoOCBsI3b MeXAy CBOMCTBAMM BEILECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX U HMX AaTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

HeMoHCcTpanuu.
1. Habmronenne O6pOoyHOBCKOTO JIBHKEHUSL.
2. Habmronenue quddysun.
3. HaGnronenue siBneHwid, OOBSACHSIONUXCS MPUTHKEHUEM WIH OTTAIKHBAHHEM YaCTHIL
BEIIeCTBA.
JlabopaTopHbie paOOTHI ¥ OIIBITHI.
1. OreHka JuaMeTpa aToMa METOIOM PSJIOB (C MCIOJIb30BaHuEM (oTorpaduii).
2. OMnBITHI 110 HAOFOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OMnBITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /[BrmkeHue U B3aUMOCHCTBHE TEII.

Mexanuueckoe ABWKeHHE. PaBHOMepHOe M HepaBHOMepHOe nABmkeHue. CkopocTh. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. PacyeT myTH ¥ BpeMEHH JBUKEHUS.

SBnenne wHEpIMK. 3aKOH WHEPHHH. B3auMomeilcTBue Tea Kak MPUYMHA W3MEHEHHSI CKOPOCTH
IBIKEHUA Ten. Macca Kak Mepa WHEpPTHOCTH Tena. llmoTHocTh BemiecTBa. CBS3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEeMa BEIIIECTRA.

Cuna kak xapakTtepucTuka B3ammojerictBus Ten. Cuia ynpyroctu u 3akoH I'yka. M3mepenue
CHJIBI C TIOMOINBIO JWHAMOMETpa. SIBIIieHWE TATOTEHWUS W cuia TshkecTH. Cuima TSDKeCTH Ha JIPYTHX
TUTAHETAX. Bec Ttema. HeBecomocth. CrokeHue CuUJ, HaOpaBIEHHBIX IO OJHOM MPSAMOIL.
PaBnognelictByromas cuin. Cuna TpeHusa. TpeHHe CKONbXKEHUS U TpeHUe Mokos. TpeHue B mpupoae u
TEXHHKE.

JlemoHcTpanuu.

1. HabmoneHne MeXaHHUeCKOTro IBIKEHUS Tea.



M3Mepenne ckopoCcTH IPSIMOJIMHERHOTO JIBUKEHUSI.
Habmronenue siBieHNst HHEPITUH.

HaGuronenue u3MEHEeHUsT CKOPOCTU TIPH B3aUMOJICHCTBUH TEI.
CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TeETl.

. CrioskeHue CHJl, HalpaBIICHHBIX IT0 OJTHOM MPSIMOTA.
JlabopaTopHbie pabOTHI M OITBITHL.

oL

1. Onpe/ieieHUe CKOPOCTH PaBHOMEPHOTO JBWKCHUS (IIapHKa B IKUIAKOCTH, MOJEIU
AIEKTPUICCKOTO0 aBTOMOOWJIS 1 T.1I1.)

2. OmnpenenieHue cpeqHEW CKOPOCTH CKOJBKEHWsI Opycka WM IIapuKa IO HAKJIOHHON
TJIOCKOCTH.

3. Onpe/ieneHre TIOTHOCTH TBEPIOTO Tea.

4, OnBITE, AEMOHCTPUPYIOIINE 3aBHCHMOCTH pacTskeHHus (maedopmanuu) NpyKUHBI OT
MIPUJIOKEHHOW CHIIBI.

5. OnbITHL, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHHUS CKOJBKEHHUS OT Beca Tela U

XapakTepa COMPUKACAIOIIUXCS IOBEPXHOCTEH.

Paznen 4. JlaBnenune TBEpABIX TN, )KUIKOCTEH U ra30B.

Hasnenne. CrnocoObl yMeHbIIEHHS W yBENIWuYeHHs jAaBicHus. JlaBneHue raza. 3aBUCHMOCTb
JABJICHHUA Taza OT oObema, TemmepaTypbl. llepemada naBieHHWS TBEpIABIMH TENAMH, XUAKOCTIMHU WU
razamu. 3akoH llackans. [lHeBMaTH4eckure MalIWHBI. 3aBUCUMOCTH JaBIEHUS JKUIKOCTH OT TIyOWHBI
I'uapocratuyeckuii mapanokc. Coodmiatomiuecs: cocyasl. [ napaBinyeckue MeXaHU3MBI.

Atmocdepa 3emiin u atMocdepHoe AaBiieHue. [IpUUMHBI CyIeCTBOBaHMS BO3AYIIHON 000JIOUKH
3emmu. Ombir Toppuuennmu. M3mepenune artmochepHOTo AaBiieHUS. 3aBUCHMOCTH aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! /i u3mMepenus aTMoc(hepHOTo JaBICHHS.

JelicTBrE )KMIKOCTH M ra3a Ha MOrPYKEHHOE B HUX Telo BrITankuparomas (apxXuMeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnaBanue.

HeMoHCcTpanuu.

1. 3aBUCUMOCTb JIaBJICHUA Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua gaBneHuUs KUIAKOCTHIO U Ta30M.

3. CooOrmaromuecs: CoCy/Ibl.

4, I'uapaBnuyeckuii mpecc.

5. [posiBnenue aelcTBUS aTMOC(EPHOTO JaBICHHS.

6. 3aBHCHUMOCTbH BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOrPY>KEHHOM YacTH Tejla M INIOTHOCTH
JKUAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEN CUJIbI BECY BHITECHEHHOW HKUJKOCTH.

8. VYcnoBure m1aBaHus Tel: TUIABAHUE WITU NOTPY>KEHUE TEN B 3aBUCHMOCTH OT COOTHOLIEHHMS

IUIOTHOCTEH TeNa 1 HUIKOCTH.
JlabopaTopHbie pabOTHI U OIBITHI

1. HccnenoBanue 3aBHCMMOCTH Beca Tejia B BOJE OT 00beMa MOIPYKEHHOW B JKUIAKOCTh
YaCTH TejIa.

2. OmpeneneHre BHITAIKUBAIONIEH CHIIBI, JEUCTBYIONIEH Ha TeNo, IOTPY)XKCHHOE B
JKUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTU BBITAJIKUBAIOLIEH CHIIbI, IEUCTBYIOLIEH HA TENO B >KUIKOCTH,
OT MAaccChI Telia.

4, ONBITEL, JEMOHCTPUPYIONINE 3aBUCUMOCTH BBITAIKWBAIONICH CHIIBI, JEUCTBYIOMIEH Ha
TEJO B )KUJKOCTH, OT 00bheMa MOTPYKEHHOH B KUJIKOCTh YACTH T€Ja U OT TUIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHME JIOJKH U OIpENeJCHUE ee
TPy30I0TbEMHOCTH.

Paznen 5. Pabora n MotiHOCTE. DHEPTHSL.

Mexanunueckas padota. MOIIHOCTE.

[IpocTeie MexaHU3MBI: pBIYar, OJOK, HAKJIOHHAS IUIOCKOCTh. llpaBmio paBHOBecHs pbldara.
[Ipumenenre mpaBuia paBHOBecHs pbruara K Onoky. «3ojoroe mpaBuio» mexanunku. KIIJ[ mpocteix
MeXxaHU3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannyeckas sHeprus. Kunetnueckas U noreHuanbHas sHeprus. [lpespamenue onHoro Buaa
MEXaHWYEeCKOW PHEPTHH B APYTOi. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHKE.

[eMoHcTpanun

1. [Ipumepsl MPOCTBHIX MEXaHU3MOB.



JlaGopaTopHbie pabOTHI M OIBITHL.

1. Omnpeneneane pabOThl  CHIBI  TPEHWS TPU PABHOMEPHOM JIBIDKCHHH Tena IO
TOPU30HTATBLHOMN MOBEPXHOCTH.
2. UccnenoBanue ycinoBuii paBHOBECHS phlyara.
3. Namepenne KITJ] HaKIOHHOM MJIOCKOCTH.
4, M3yueHue 3aKOHa COXpAaHEHUSI MEXaHUYECKOW SHEPIUU.
9 kmacc

Paznen 6. TernoBbie sBIEHMUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOpHM CTpPOEHHs BellecTBa. Macca u
pa3Mepsl  atoMoB M MoJekysd.  OmbITel,  NOATBEPXKJAIOIIME  OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJISIPHO-KMHETHYECKON TEOpHUH.

Mogenu TBepIOro, >KHAKOTO W Ta3000pa3HOro COCTOSHHN BemecTBa. Kpucramimyeckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, KHIKOCTEH M TBEPABIX TEJ Ha OCHOBE MOJOXKEHUIt
MOJIEKYJISIPHO-KMHETHYECKON Teopur. CMauuBaHKWE U KallWULIPHBIC siBIEHUs TeruioBoe pacmypeHue u
COKaTHe.

Temnepatypa. CBsi3b TEMIIEpATYphl CO CKOPOCTHIO TEIIOBOTO JBM)KEHHUS YaCTHULI.

Buytpennsisi sHeprua. CnocoObl HM3MEHEHHMsT BHYTPEHHEHW OJHEpPruM: TeIvionepenada u
coBepieHue padboThl. Buapl Temnonepenadun: TeIUIONPOBOAHOCTE, KOHBEKIMS, U3yUECHHUE.

KomnvecTBO TemnoTel. VYaenbHas TEIUIOEMKOCTH BellecTBa. TemmooOMeH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeryioBoro OanaHca. [lnaBneHne u oTBepAeBaHNE KPUCTAIUTMYECKUX BEIIECTB.
VYnenbHas Termora tuiaBneHus. [lapooOpasoBanne m xonnmeHcanms. Vcnapenue. Kumenwe. YnenbHas
TEIIoTa MapooOpa3oBaHUs. 3aBUCHUMOCTH TEMIIEPaTypbl KHIICHHS OT aTMOC(HEpHOTO JaBJICHHS.
Brnaxxnocts Bo3yxa.

DHeprus TOIUIUBA. Y IeJbHAs TEIIOTA CTOPAHHUSL.

[puanuner padotsl TermoBsix aeurareneid. KI1J[ rermoBoro neurarens. TernoBble ABUTaTenn U
3alIUTa OKPY>KaroIei cpebl.

3akoH COXpaHCHUS U NPEBpAIICHUA SHEPTHUU B TCIJIOBBIX MpPOILECCax.

HdeMoHCTpauuu
HaGmroneHre 6poyHOBCKOTO JTBUIKCHUS.

Habmonenue quddysun.

HaGmronenue siBieHui cMaunBaHWS U KAWL PHBIX SBICHAN.
Habmtonenue TenioBoro pacmuypeHus Teil.

N3menenue JOaBJICHUA ra3a 1pu U3SMCHCHUN o0bemMa u Harp€BaHUM HUJIN OXJIAXKICHUU.
[IpaBuia u3MepeHHs TEMIIEPATYPBI.

Bunsl Terutonepenayu.

OxJakIeHue MPU COBEPILIEHUH PabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMH CHITAMHU.
CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BELIECTB.
Habnronenve kuneHusl.

HabnroneHre nocTossHCTBa TEMIIEpaTypPhl ITPH TUIABJICHHH.
Moaenu TeIUI0BEBIX ABUTATEIIEHN.

JlaboparopHsie pabOTHI U OTIBITHI.

e e
BREBOePNourwNE

1. ONBITHL 110 OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO MPUTSHKEHUSI.

2. OMBITH IO BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHON COJIM WM caxapa.

3. OMNBITHI 110 HAOIOIEHUIO TETIJIOBOTO PACIIMPEHSI TA30B, KUAKOCTEH U TBEP/IBIX TEIl.

4, Onpe/ienieHre NaBiCHHs BO3yXa B OaJJIOHE IINPHIIA.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JaBJICHHS BO3IyXa OT €ro o0bemMa u
HarpeBaHUs WIH OXJIAXKICHHUS.

6. IIpoBepka THMOTE3bl JMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPHUUIECKOH TPYOKE OT TeMITepaTypHI.

7. HabOnronenne W3MeHeHWsT BHYTPEHHEH JHEPIrUM Tella B pe3ylibTaTe TeIUloNepeaadu H
paboThI BHEIIHUX CHIL.

8. Hccnenopanue sIBICHMS TEIIOOOMEHA TIPU CMETITUBAHNHT XOJIOTHOM W TOpsTUeH BOJIEI.

9. OrmpeneneHne KOJIMYECTBA TEIIOTHI, TMTOJIYICHHOTO BOJIOH MPH TEITIOOOMEHE ¢ HarpeThIM

MCTAJNIMICCKUM HUJIMHAPOM.

4



10. OrmpeneneHne yIeabsHON TEIIOEMKOCTH BEIIECTBA.

11. HccnmenoBanue mporiecca HCIapeHusl.
12. Omnpe/eieHrue OTHOCUTEIILHOM BIQXKHOCTH BO3/TyXa.
13. Omnpe/eneHue yAeIbHOM TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. DnekTpuueckne U MarHUTHBIC SBJICHUS.

Onextpusanus Ten. J[Ba poma 3IEeKTPUUISCKUX 3apsaoB. B3anMomeicTBHE 3apsHKEHHBIX Tell.
3akoH Kymona (3aBUCHMOCTH CHIJIBI B3aUMOACUCTBHS 3apsSOHKCHHBIX Tel OT BEJIMYMHBI 3apsiioB |
PacCTOSHUS MEXKIY TelaMHu).

Onextpudeckoe Tone. HampsykeHHOCTh JJeKTpuYecKoro mossd. llpuHmunm cymnepno3unun
JNEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenn snexkrpuueckux 3apsaoB. DJIeMEHTapHBIM 3neKkTpuueckuil 3apsa. CTpoeHue artoma.
IIpoBOAHUKY U AVAIEKTPUKHA. 3aKOH COXPAHEHHSI SIEKTPUIECKOTO 3apsiia.

OneKTpUYecKuil TOK. Y CIIOBUS CYIIECTBOBAHUSA JJIEKTPUUECKOro TOKa. VICTOYHMKM MOCTOSTHHOTO
ToKa. JIeHCTBHS DIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE). DIEKTPUYECKUH TOK B
JKUJKOCTSIX U rasax.

Onextpudeckas 1ensb. Cuia Toka. DieKTpudeckoe HanpspkeHue. CONMpOTHBICHHE TTPOBOIHUKA.
VYnenpHOe compoTHBIEHHE BemecTBa. 3akoH Owma s ywactka wnenu. llocienoBaTtenbHoe U
napauielbHOE COEIUHEHHE TPOBOJHUKOB.

Pabora 1 MOmHOCTE 3MeKTpuyecKoro Toka. 3akoH J[xoyms— JleHna. DnekTpudueckre mend 1
NOTPeOHUTENH dIIEKTPUIECKON 3Heprun B ObITY. KopoTkoe 3aMbikaHue.

ITocrosannbie MarHuThl. B3anmMoneicTBre NOCTOSIHHBIX MarHUTOB. MarauTHoe nosie. MarHuTHoe
nosie 3eMJIM U €ro 3HayeHue Uil Ku3HU Ha 3emiie. OnelT Opctena. MarHuTHOE MOJe ANEKTPUYECKOTrO
TOKa. HpI/IMeHeHI/IC QJICKTPOMAroMuTOB B TCXHUKE. I[CﬁCTBﬂe MAarauTHOrO I0Jid Ha MPOBOJHHUK C TOKOM.
ONeKTpOoABUraTeNlb MOCTOSIHHOTO TOKa. Mcnonbp3oBaHue 3/eKTpoBUTaTeNNel B TEXHUUECKHUX YCTPOICTBax
Y Ha TPaHCIOPTE.

Omneitel @apazes. Snenue snekTpoMarnuTHoM uHaykuud. [IpaBumno JleHna. DnekTporeneparop.
CriocoObl TOTY4eHUS] SIEKTPUYECKON SHEpruu. DJEKTPOCTAHIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX

SHEPTHH.
HeMoHCcTpanuu.
1. DneKTpu3aIus Tei
2. JBa poja 3IeKTpUYeCKUX 3apsiIOB U B3aUMO/ICHCTBHE 3apsKEHHBIX TEIL.
3. YeTpoicTBO U A€CTBUE 3IIEKTPOCKONa
4. OJexTpocTaTnieckas HHIYKLHSL.
5. 3aKOH COXPAaHEHUS DIEKTPUUECKUX 3apSI0B.
6. ITpOBOOHMKH U TUTIEKTPUKH.
7. MonenupoBaHre CHIOBBIX JHHUHN 3IEKTPHUECKOTO OIS,
8. HcTOYHUKY TOCTOSHHOTO TOKa.
9. JleficTBUS PIEKTPUIECKOTO TOKA.
10. DIIEKTPUYECKUN TOK B )KUJIKOCTH.
11. I"a30BbIl paspsi.
12. H3mepeHne CHITbl TOKa aMIIEPMETPOM.
13. H3mepeHne 371eKTPUIeCKOro HapspKEHUs BOJIBTMETPOM.
14. PeocTar n MarasuH cONpOTHBIICHUH.
15. BzaumojeiicTBrEe TOCTOSTHHBIX MAarHUTOB.
16. MopaenupoBaHrue HEBO3MOKHOCTH pa3AesIeHNUs II0JIF0OCOB MarHUTa.
17. MopaenupoBaHre MarHUTHBIX TOJIEH OCTOSTHHBIX MarHUTOB.
18. OmeIT Opcrena.
19. MarauTtHoe 1moJie TOKa DJIeKTPOMarHuT.
20. JeiicTBrE MarHUTHOTO TOJIS HA IPOBOJTHHUK C TOKOM.
21. DNEeKTPOABUTATENb TOCTOSIHHOTO TOKA.
22. HUccnenoBanue siBIEHUS IIEKTPOMArHUTHON HHIYKIHH.
23. OneiTel Dapajes.
24, 3aBHCUMOCTD HaNpaBJIEHUsI HHIYKIIMOHHOTO TOKA OT YCJIIOBHH €r0 BOZHUKHOBEHHS.
25. DNEeKTPOreHepaTop MOCTOSIHHOTO TOKA.
JlaGopaTopHbie paOOTHI M OIIBITHI.
1. OnbITH 10 HAOMIOACHUIO MEKTPU3ALNH TEJ UHIYKIKUEH U IPU CONPUKOCHOBEHUH.



UccnenoBanue neHCTBUS SJICKTPUUECKOTO TIOJIS HA MTPOBOIHUKH U TUIJICKTPHUKH.

Co6opka u mpoBepka pabOTHI AMEKTPHICCKON IIEITH TTOCTOSTHHOTO TOKA.

W3mepenue u peryanpoBaHUe CHITBI TOKA.

W3mMepenue u perynupoBaHue HaNPsKCHYSL.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 PEe3UCTOpP, OT COMPOTUBIICHHUS
pe3ucTopa M HaNpsDKEHUS Ha PE3NCTOopeE.

oL

7. OnbITBl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTh  DIEKTPUYECKOTO  CO-  MPOTHBICHHUS
MIPOBOJIHUKA OT €r0 JJTUHBI, TUTOINA/IX TONIEPEYHOr0 CEUCHUS U MaTepHara.

8. [IpoBepka mpaBuiia CIIOKEHHS HAMPSHKCHUH MPH MOCIEIOBATEIEHOM COSIUHEHUU JBYX
PE3UCTOPOB.

9. [TpoBepka npaBuia I CHIIbI TOKA MPH MapajieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Omnpenenenne padOTHI ANMEKTPHIECKOTO TOKA, HIYIIET0 Yepe3 PEe3uCTop.

11. OnpeneneHne MOITHOCTH AIIEKTPUIECKOr0 TOKA, BBIACTISIEMON Ha pe3UCTope.

12. HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, HAYIIETO Yepe3 JaMIIOUYKy, OT HalpsHKCHUS Ha
HEH.

13. Onpenenenne KITJI HarpesaTes.

14. HccnenoBanne MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. W3ydeHne MarHUTHOTO TIOJNsSI TMOCTOSHHBIX MArHUTOB TIPU WX OOBCAMHCHHU |
pasjiercHu.

16. HccnenoBanue NeHCTBUS SIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJEHCTBHS KAaTYIIKH C TOKOM U
MarHuTa OT CHUJIbl TOKA W HANPABICHHS TOKA B KATYIIKE.

18. N3yueHne neicTBUsI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl JIIEKTPOIBUTATENS.

20. Nzmepenwne KI1/] anexTpoaBuraTelbHON YCTaHOBKH.

21. OnpIThl O WCCICIOBAHUIO SIBICHHS JJICKTPOMATHUTHOW WHIYKIUH: HCCIICIOBaHNE
W3MEHEHMI 3HAaUECHU U HaIlpaBJICHUA MHAYKIIMOHHOTO TOKA.

10 xmace

Pa3nen 8. MexaHnueckue sIBICHUS.

Mexanndyeckoe JBWkKeHHe. MatepuanbHas Touka. CucremMa otcueTa. OTHOCHTEIHHOCTD
MEXaHUYECKOTO IBMKEHNA. PaBHOMEPHOE MPSAMOIMHENHOE IBMKEHME. HepaBHOMEpHOE NPSIMOJIMHEITHOE
nerkeHne. CpelHssl 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBU>KECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoinHEHHOe aBwxkeHue. CBoOomHoe mnazeHue. ONBITHI
lNanunes.

PaBHOMepHOE ABMXEHHUE 10 OKpY)HOCTH. Ilepnon u yactota oOparuenus. JIuHelHas u yrimosas
CKOpOCTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH HbroroHa. Btopoit 3akoH Herorona. Tperuit 3akoH Herorona. IlpunHnmn
CYNEPIIO3HULIUU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuita TpeHus: cuijla TPEHHs CKOJB)KEHUS, CHJIa TPEHHsI MOKOS,
JIpyTrue BUABI TPEHUSI.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHe cBOOOTHOrO majeHus. J[BukeHue
raneT Bokpyr ConHua. IlepBas kocMudeckas ckopocTs. HeBecoMOCTh U Teperpy3KH.

PaBHOBecue marepuaibHOW TOYKH. AOCOMIOTHO TBEpHoe Tejo. PaBHOBecue TBepAOro Tena ¢
3aKpeIJIEHHON OChI0 BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Umnynec Tenma. M3MeHenwe wummynbca. Mmmynbc cuimbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBHXKEHME.

Mexannueckast paboTa U MOIIHOCTh. PaboTa cuil TshkecTH, yIpyrocTH, TpeHus. CBsi3b SHEPTHH U
pabotel. [ToTeHMaNbHAS SHEPTHUS Tella, TIOAHATOrO HaJl TIOBEPXHOCTHIO 3eMin. [loTeHIManbpHast SHeprus
cxaTtod npykuHbl. KnHetnueckas sHeprus. Teopema 0 KMHETHUYECKOM SHEPrHM. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPIHH.

HemoHcTpanuu.
1. Haburoienne MexaHHYECKOTo IBMKCHHUS TeJla OTHOCHTEIBHO Pa3HbIX Tell OTCYETA.
2. CpaBHeHHME OyTeH U TPACKTOPUNA NBIKEHUS OJHOTO M TOrO K€ TejJa OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.
3. N3mepeHne CKOpOCTH U yCKOPEHHUS MIPSMOJIMHEMHOTO ABUKEHUS.
4. HUccnenopanue npru3HaKkoB paBHOYCKOPEHHOT'O TBUKEHUSI.



5. Habmonenue nBIKEHHS TeJa 0 OKPY>KHOCTH.

6. Habmonenne MeXaHWYECKHX SBICHUH, MPOUCXOIAIINX B CUCTEME oTcueTa «Termekkay
MIPH €€ PABHOMEPHOM U YCKOPEHHOM JIBUKCHUU OTHOCUTEIBHO KaOMHETa (PU3UKHU.

7. 3aBUCUMOCTH YCKOPEHHsI TeJla OT MacChl Teja U JISHCTBYIONIEeH Ha HEro CUJIBL.

8. Habmonenune paBeHCTBa CHIT TP B3aUMOJICHCTBHUH TEII.

0. M3menenune Beca Tena Mpu yCKOPEHHOM JIBIKEHUH.

10. [epenava ummnysbca Mpu B3aMMOACHCTBUU TEII.

11. IIpeobpazoBanms SHEPTUH TTPH B3AUMOICHCTBUN TEI.

12. CoxpaHeHre UMITyJIbCca IIPH HEYTIPYTOM B3aUMO/ICHCTBUH.

13. CoxpaHeHre UMITyJIbca IpU aOCOIOTHO YIPYTOM B3aUMOJACHCTBHU.

14. HaGuroieHue peakTHBHOTO JBUKCHUS.

15. CoxpaHeHHEe MEXaHUICCKOW SHEPTHH TIPH CBOOOTHOM TaJCHUH.

16. CoxpaHeHre MEXaHUICSCKOW SHEPTUU TIPU JABMIKCHUU TeJa MO JCHCTBUEM TIPY>KUHBI.

JlaGopaTopHsie pabOTHI U OIBITHI.

1. KoHncTpynpoBanme TpakTa Uid pasroHa W JAITBHEHIIET0 pPaBHO- MEPHOTO BHKCHHS
[IapyKa WA TEJIEKKH.

2. OnpefneneHue CpemHEdl CKOPOCTH CKOJBKEHUS OpycKa WM JABMXKCHHUS IIapuKa I10
HAKJIIOHHOM IJIOCKOCTH.

3. OmnpeneneHne yCKOpPEHHUS Tella MPH PaBHOYCKOPEHHOM JBIDKEHHUH IO HAKIOHHON
TUIOCKOCTH.

4. HccnenoBanne 3aBHCUMOCTH MYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM IBIDKCHHH Oe3
Ha4yaJIbHOU CKOPOCTH.

5. [TpoBepka THUIOTE3BI: €CIIU MPH PAaBHOYCKOPEHHOM JIBM)KEHUH 03 HayalbHOH CKOPOCTH
MyTH OTHOCSITCS KaK PsiJl HSYSTHBIX YHCEN, TO COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHHU OJTMHAKOBEI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJNBKEHHS OT CHJIBl HOPMAaJIbHOTO
JTABJICHUS.

7. Onpenenenne KOXPPHUINEHTA TPEHUST CKOTBKEHHSI.

8. OnpeneneHne KecTKOCTH TPYKHUHBL.

9. Onpenenenne pabOTBI CHJIBI TPEHWUS TIPU PABHOMEPHOM JIBIDKEHHH TeJla 110
TOPU30HTAIbHOU ITOBEPXHOCTH.

10. Onpenenenue paOOTBl CHJIBI YOPYrOCTH MPH IMOJABEME Ipy3a C HCIIOJIb30BaHUEM
HETIOJIBUKHOTO M TTOABIKHOTO OJIOKOB.

11. Nzydenune 3akoHa COXpaHEHUS YHEPTHH.

Paznen 9. Mexannueckue KoJieOaHUs! U BOJTHEIL.

Konebarensnoe nBumxkenne. OCHOBHBIE XapaKTEPUCTUKHA KOJEOAaHWil: TEpHOJ, 4YacToTa,
aMIuIATy1a. MareMaTHYecKuid ¥ MPYXUHHBINA MasTHUKA. lIpeBpalieHue 3HEpruu mpu KoledaTeIbHOM
JIBUKCHHH.

3aryxawimue kojeOaHus. BbeiHykAeHHbIE KoneOaHus. Pe3oHaHc. MexaHWYECKHWE BOJIHBIL.
CaoiicTBa MexaHWYeCKHX BOJH. [IpojonbHBIE M TMOmNepevHple BOJHBI. J[TMHA BOIHBI W CKOPOCTH €€
pacnpocTpaHeHHs. MexaHnuecKre BOJTHBI B TBEPJOM Tele, celicMuueckue BoHbl. (MC)

3Byk. ['(poMKOCTB 3ByKa U BeicOTa ToHA. OTpakeHue 3ByKa. H(pa3ByK U yJIbTpa3ByK.

HeMoHCcTpanuu.

HabGmronenue konebaHuil TeJ MO JEHCTBUEM CHITBI TSHKECTH U CHITBI YIIPYTOCTH.
Habnronenue konebanmii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaGmroienue BRIHYKICHHBIX KOJIGOaHUN U pe30HaHCA.

PacripocTpanenue mpoobHBIX U MTOTIEPEYHBIX BOIH (HA MOJIENH).
HaGiroieH1e 3aBUCMMOCTH BBICOTBI 3BYKa OT 4aCTOTHI.

. AKyCTHYECKHI PE30HAHC.

JlaGoparopHbie pabOTHI U OTIBITHI.

ogakrwnE

1. OnpejiesieHre YacTOTHI U IEPHO/IA KOJIeOaHHH MaTEMaTHIECKOTO MasITHUKA.

2. OnpejiesieHre YacTOTHI U TIEPHO/Ia KoJieOaHU TIPYKUHHOTO MasITHUKA.

3. HccnenoBanne 3aBUCMMOCTH Tepuoja KojeOaHWH TMOABEHIEHHOrO K HHUTH Tpy3a OT
JUTMHBI HATH.

4. UccrnenoBanne 3aBUCUMOCTH Tiepuoja KojeOaHWH MPYKWHHOTO MAasTHHUKAa OT MAacChl
rpysa.

5. [IpoBepka He3aBUCHUMOCTH TNepuoa KojaeOaHHii rpy3a, MOABEIIEHHOI'O K HUTH, OT MacChl

7



rpys3a.

6. OnBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD IEepHOa KOJIeOaHUH MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a 1 XKECTKOCTH MPYKUHBI.
7. H3mepeHne yckopeHusi CBOOOTHOTO MaeHusI.

Pazgen 10. DneKTpOMarHUTHOE MOJIE B AJIEKTPOMATrHUTHBIC BOJTHBL.
DNeKTpOMarHuTHOE Toje. DJIEeKTPOMarHuTHBIE BONHBL (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH.
[IIkana s7E€KTPOMAarHUTHBIX BOJH. Mcmonbp3oBaHHE 3JIEKTPOMAarHUTHBIX BOJH JJII COTOBOM CBSI3H.
DnexTpoMarauTHas npuponaa ceera. CKopocTs cBeTa. BOTHOBBIE CBOWCTBA CBETA.
JemoHcTpanuu.
1. CBolicTBa 37IEKTPOMArHUTHBIX BOJH.
2. BonnoBble cBoliCTBa cBeTa.
JlabopaTopHbie pabOTHI M OITBITHL.
1. H3yyeHne cBOHCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOILIBIO MOOMIILHOTO TesedoHa.
Pazgen 11. CeToBbIE SIBIICHUSI.
JIyueBas mozmens cBera. Mcrounmku cBera. [IpsmonmaeliHoe pacipocTpaHeHHE CBETa. 3aTMEHUS
Comnana u JIynasr. Otpaxenue cBera. [Imockoe 3epkano. 3aK0H OTpaskeHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomyieHus cBera. [lolHOe BHYTpEeHHEE OTpakKEHUE CBETa.
Hcnonp30oBaHue MOIHOTO BHYTPEHHETO OTPAKECHHUS B ONITHYECKIX CBETOBO/IAX.
Jlunza. Xop mydeit B nmaze. OnrTudeckas cuctema Qoroarmapara, MUKPOCKOIA M TEIEeCKOIa.
(MC) I'ma3 kak onTHYecKas CUCTeMa. bIIM30pyKOCTh U JaJIbHO30PKOCTh.
Paznoxenue Oenoro cBera B cnekTp. OnbiTel HptoToHa CrokeHWE CHEKTPabHBIX IIBETOB.
Hucniepcus csera.
HemoHcTpanuu.
IIpsiMosIMHEHHOE pacIpOCTPaHEHUE CBETA.
OTpakeHue CBeTa.
[Homyduenne n300pakeHnii B TUIOCKOM, BOTHYTOM U BBEIITYKIIOM 3epKajiax.
IIpenomnenue ceera.
OnTUYeCcKU CBETOBOI.
Xop aydeii B coOnparotei TnH3e.
XoJ Jydel B pacCenBaOILEH JIUH3E.
[Mony4enue n3o0pa>keHNl C MOMOIIBIO JINH3.
[Tpuanmn nerictBus doTroarmmapara, MUKPOCKOTIA U TEIECKOTA.
Mogens riasza.
Pasnoxenue 6enoro ceera B CIEKTP.
[TomyueHue Georo cBera NMpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
JlaboparopHbie pabOTHI U OTIBITHI.

PP e
REBoo~NooprwNE

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHUsI CBETOBOIO JIy4a OT yIJla NaJeHusl.

2. N3ydenune xapakTepuCTHK U300paKeHHs TPEAMETa B IMIIOCKOM 3epKale.

3. HccnenoBanue 3aBUCUMOCTH yIJla TPEJIOMIICHHUS CBETOBOIO Jiyda OT yIJia MajgeHHs Ha
I'PaHULIE «BO3JyX—CTEKIIOM.

4. [Mony4enue n3o0pa>keHNH ¢ MOMOIIBIO COOMPAIOIIEH JINH3BL.

5. Onpenesnenne GpOKyCHOrO PaCCTOSIHHS M ONTUYECKON CHIIBI COOMPAOLIEH JTMH3BI.

6. OmnbITHI IO Pa3I0KEHUIO OEJIOr0 CBETa B CIIEKTP.

1. OnbITel TIO BOCTIPHATHIO I[BETa MPEAMETOB INPH WX HAONIOJACHWU Yepe3 IBETOBbIC
(GUITBTPBL

Pasgen 12. KBaHnToBEIE SIBICHUS.

Onwitel Pezepdopna m 1uiaHeTapHas Mozeib aroma. Mojenb atoma bopa. Mcmyckanue u
MorJIoLIeHne cBeTa aToMoM. KBaHThI. JInHeuaTbie CIeKTpPHI.

PagnoaktuBHOCTE anb(a-, O6era- U ramMa-usnydeHus. CTpoeHHe aTOMHOTO siapa. HykioHHas
MOJIENb ATOMHOTO sijipa. M30ToMBI.

PannoaktuBHble npeBpamenus. llepuon mnosaypacnazga aroOMHBIX sAlep. SnepHble peakuuH.
3aKOHBI COXPAHEHUS 3apsiIOBOIO M MAacCOBOIO YMCEN. DHEpPrusi CBSI3M aTOMHBIX sanep. CBsi3b MaccChl U
sHeprun. Peakiuu cunTe3a u nenenus saep. Mcrounuku suneprun. Comnna u 38e3a. (MC)

SAnepHas sHepreTuka. [leficTBUA paTnOaKTUBHBIX U3TyYeHHH Ha KUBbIE opraHu3mMsbl. (MC)

HemoHcTpanuu.

1. CHexTpsl U3Ty4YeHUS U MOTJIOLIEHUS.



CrieKTphl pa3In4HbIX Ta30B.

CrexTp Bozopoa.

HaGnronenue TpexoB B kamepe Buiibcona.

Pabora cueTyrka HOHU3UPYIOIIUX H3ITYICHUH.

. Perucrparust n3my4eHus: IPUPOIHBIX MIUHEPATIOB U MPOITYKTOB.
JlabopaTopHbie pabOTHI M OITBITHL.

oL

1. HaGuroienue CrjIoniHeIX U IMHEHYATHIX CIICKTPOB M3ITyUCHYSI.

2. HccnenoBanne TpPEKOB: W3MEPEHHE OHEPTUU YACTUIBI MO TOPMO3HOMY TyTH (IO
dboTorpadusam).

3. H3mepeHne paguoakTHBHOTO (hoHa.

[ToBTOpUTENHHO-0000IAIOIHNI MOYb.

[ToBTOpHTENHEHO 00OOMmIAOIIMK MOMYJIb TpEeIHA3HAYECH ISl CHCTEMATH3allMd W 0000IIeHUs
NPEMETHOTO COACPIKaHUsI M OINbITa JESTENbHOCTH, MPHOOPETEHHOTO TPH HM3YYEHHH BCEro Kypca
¢u3uku, a Takke UIsI MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMEHY IO (H3HUKE s
00yJaronmxcs, BEIOPABIINX 3TOT YIeOHBIH MTpeIMeT.

[Ipy u3ydeHNH NaHHOTO MOZIYJSI PEAIN3YIOTCS U CUCTEMAaTH3MPYIOTCS BUABI AEATEIBHOCTH, HA
OCHOBE KOTOpPBIX 0OecreyrBaeTcsi NOCTIKEHHE NPEAMETHBIX M METalpeJMETHBIX IUIaHUPYEeMBIX
pe3ynbpTaToB 00yueHHs, (HOPMHUPYETCsl €CTECTBEHHO-HAYUHAasi TPAaMOTHOCTb: OCBOEHHE HAayYHBIX METOJOB
UCCIICIOBAHUS ABJICHUN NMPUPOAbI U TEXHHUKH, OBIAICHUE YMEHHSIMU OOBACHATH (pU3nUecKue SBICHHUS,
IMPUMCHSIA TTOJIYYCHHBIC 3HaHUs, pEIIaTh 3a/la4i, B TOM YHCJIC KaUYCCTBCHHBIC U OKCIICPUMECHTAJILHBIC

[MpuHIMNUANTEHO AEATENTFHOCTHBIM XapaKTep JAaHHOTO pasfelia peanus3yercs 3a CHeT TOro, YTo
y4alnuecst BBIMOJIHAIOT 3aJaHNs, B KOTOPBIX UM IpeIJiaracTcs:

° Ha OCHOBE NOJNYYEHHBIX 3HAHWK paclo3HaBaTh W HAyYHO OOBSACHITH (QHU3MUYECKHE
SIBJICHHSI B OKPY>KArOLIEe PUPOJIE U TIOBCEIHEBHOM KU3HU;

) UCIIOJIb30BaTh Hay4HbIE METOJbI UCCIENIOBAHUS (PU3MUECKUX SBJICHUN, B TOM YHUCIE IUIS
MPOBEPKHU TUIIOTE3 U MOIYUYEHHUS] TEOPETUUECKUX BBIBO/IOB,;
® O6’bﬂCHﬂTb HAay4YHBIC OCHOBBI HaI/I6OJ'IeC BaXXHBIX ILOCTPI)KCHHI;'I CO- BPEMCHHBLIX TCXHOHOFHﬁ,
HalmpuMmep, NpakKTUYCCKOI0 HMCIOJb30BaHUA PA3JIMYHBLIX UCTOYHUKOB SHEPruM Ha OCHOBC 3aKOHaA IIpeC-
BPALICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPIHU.

2. IlnanupyeMble pe3yabTaThbl 0CBOEHHS Y4eOHOI 0 MpeMeTa.
Uzyuenne yueOHOro mpeamera «®Pusuka» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS IOJHKHO
obOecrieunBaTh  JIOCTIKEHHWE  CIEAYIOIUX  JIMYHOCTHBIX,  METANpeIMETHBIX W  MPEAMETHBIX
00pa3oBaTenbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

[TatpuoTHueckoe BOCIIUTaHUE:

— NPpOsIBIICHHE UHTEPEca K HCTOPHUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PM3NUECKON HAYKH;

— IEHHOCTHOE OTHONICHUE K JOCTHXCHUSM POCCUICKHUX YUEHBIX-(DU3UKOB.

I'paskaHCcKo€E U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

— TOTOBHOCTb K aKTHBHOMY YYacTHIO B 00CY/I€HHH OOIIECTBEHHO3HAYMMBIX U 3THUECKUX MpolIieM,
CBSI3aHHBIX C IPAKTUYECKUM NIPUMEHEHHUEM JIOCTIDKEHUH (HU3HUKH;

— OCO3HAHME BAXXHOCTU MOPAIBHO-3THYECKUX ITPUHIUIIOB B IEATEIBHOCTH YYEHOIO.

OcTeTHYeCKOe BOCIIUTAHUE:

— BOCIIPHATHE JSCTETUUYECKUX KadyecTB (u3HUecKOH Hayku: e€ TapMOHHYHOIO IIOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH.

[leHHOCTH HAYYHOrO MO3HAHMSL:

— OCO3HAaHHE LEHHOCTH (PM3NYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHMS MHpPa, OCHOBBI
Pa3BUTHS TEXHOJIOIMH, BAXKHEHUIIEH COCTABISIOIEN KyIbTYPBI;

— pa3BHUTHE HAYYHOH JTI0003HATEIBHOCTH, HHTEPECa K HCCIIEI0BATEIbCKOM AEATETbHOCTH.

dopMupoBaHue KyJIbTYphI 3J0POBbSI M SMOLMOHAILHOTO OJIAr OOy s

— OCO3HAaHHE IIEHHOCTH O0€30MacHOr0 obOpas3a JKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUDE,
BaXHOCTH TPaBWJI OE€30TACHOTO TOBEACHHWA Ha TPAHCIOPTE, Ha OpOrax, C DIEKTPHUECKUM H
TEIUIOBBIM 000pPYJJOBaHHEM B IOMAIIHUX yCIOBUSIX;

— ¢ OopMHPOBAHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa
y IIPyroro 4ejaoBeKa.
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TpynoBoe BOCIUTaHHE:

aKTHBHOE Yy4YacCTHE B PEIICHUM TPAKTHYCCKUX 3amad (B paMKax CEMbH, IIKOJIBI, TOPOna, Kpas)
TEXHOJIOTHYECKOW M COIMAIbHOW HAMpaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCIC U (PU3MUECKUX
3HAHUH;

WHTEPeC K MPaKTUIECKOMY H3Y4IeHHUIO Mpodeccuii, CBA3aHHBIX ¢ (PU3UKOI.

DKOIOTHYECKOE BOCIIUTAHHE

OpHEHTalUsl HA TMPUMEHEeHHe (U3NUSCKUX 3HAHWH JAJIsl PEeLIeHUs 3aJad B OOJNACTH OKpY)Karomien
Cpenbl, IUIAHUPOBAaHUS IOCTYIKOB M OLEHKM HX BO3MOXKHBIX IIOCICACTBHH IJISI OKpY)Karoulen
cpenpl;

0CO3HaHHUE II00ATBHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIeM U IMyTel UX pEeIICHHSI.

AHaHTaHI/IH o6yan0111eroc;{ K USMCHAIOINUMCS yCJIOBUAM COIIMAIbHOM U HpPIpOI[HOﬁ CpEabl:

MOTPEeOHOCTh BO B3aWMOACHCTBHH IIPH BBITOJIHCHWH HCCIICIOBAHUN W TPOCKTOB (HH3MIECKOM
HATPAaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;
MOBBIIIICHUE YPOBHSI CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUYCCKYIO JIEATEIILHOCTD;
MoTpeOHOCTh B (DOPMHUPOBAHWM HOBBIX 3HAHWH, B TOM dmciie (HOpMyTHpOBaTh WICH, TTOHSTHS,
THUTIOTE3BI 0 GU3MICCKIX 00BEKTAX U ABJICHUSX;
0CO3HaHUe 1e(UIUTOB COOCTBEHHBIX 3HAHUN U KOMITIETCHTHOCTEH B 001aCTH (DU3UKH;
TUTAHUPOBAaHWE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (DH3MUECKUX 3HAHUM;
CTpEeMJICHHE aHAIM3UPOBATh U BEISBISTH B3aMOCBSI3H MPUPOJBI, OOIECTBA W SKOHOMHUKH, B TOM
YHCIIE C UCTIOb30BaHUEM (DU3MUYCCKUX 3HAHUM;
OILICHKA CBOMX JICHCTBUH ¢ Y4ETOM BIMSHHSA Ha OKPYXKAIOIIYIO CPeIy, BO3MOKHBIX TJI00aTBHBIX
MTOCJICICTBH.

CneyuanvHule TUYHOCMHbBIE PE3YIbMAMbL.

® yMeHue CONOCMAGISAMb 3pUMenbHble GNEUAMICHUS C YYemoM NOAYYEHHbIX 3HAHUU 06
OCODEHHOCMSIX — CB0€20  3PUMENbHO20  BOCHPUSAMUSL,  HA  OCHOBAHUU  CHOPMUPOBAHHBIX
npeocmasienull 0 npeoMemax u sIGIEeHUsX OKPYHCaiowell 0eticmeumeibHOCmu,

o chopmuposanHocmb  momusayuu K - OOYYEHUI0 U YEeNeHANPAGIeHHOU NO3HABAMENbHOU
oesamebHOCmu,

® C1I0COOHOCHb 0CO3HABAMb CeOsl HaACmblO COYUYMA;

®CnocobHOCmb K OCMbICIeHulo U Oupghepenyuayuy  Kapmuuel Mupa, ee  6PeMeHHO-
NPOCMPAHCMBEEHHOU opeanuzayuu;

® NPUHSIMUE COOMEEMCMBYIOWUX 803DACTY YEHHOCMEN U COYUATbHBIX POLEl;

®yMeHUe OYCHUBAMDb C NOZUYULL COYUATLHBIX HOPM COOCMBEHHbIE NOCMYNKU U NOCMYNKU OPYeUX
arooell,

© 5 MOYUOHATILHO-YEHHOCIHOE OMHOUEHUE K OKpYdcalowell cpede, HeoOXo0UMOCmu ee COXPAHEHUs.
U PAYUOHATLHO2O0 UCNONIL3OBAHUSL,

®yMeHUe opMUposamsy ICmemuiecKue 4yecmed, 6NeuamieHuss Om GOCHPUSIMUSL NPEOMemos U
AGNEHUL OKPYIHCAIOWE20 MUPaA;

®20MOBHOCb K OCOZHAHHOMY 6bl00pY OdalbHeluel NpopecCUOHATbHOU MPAeKmopuu 6
COOMEEemMCmeuU ¢ COHCMBEHHBIMU UHMEPECAMU U 803MONCHOCTISIMUL.

METAINPEAMETHBIE PE3YJIbTATDBI

YHuBepcaabHbIC TO3HABATENBHEIC ICHCTBUS
bazoBrie tornueckue aeicTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBICHUIN);

yCTaHABJIUBaTh CYIIECTBEHHBIA TNPU3HAK KiIacCH(UKAIMKU, OCHOBaHMS JJii OOOOIICHHUS U
CpaBHEHUS,

BBIABIISITH 3aKOHOMEPHOCTH M TIPOTMBOPEUYMs] B paccMaTpuBacMblX (akTaxX, JaHHBIX U
HaOJIIOIEHUSX, OTHOCAIIMNXCS K (PU3NUECKUM SBJICHUSM;

BBIABJIATE NPUYHUHHO-CIICACTBCHHBLIC CBA3W IIPU U3YUCHUH (1)I/ISI/IT-IGCKI/IX SIBIICHUM U IMpoUECCOB;
JIeNaTh BBIBOABI C MCIIOJIb30BAHUEM JEAYKTUBHBIX W MHIYKTHBHBIX YMO3aKIIOYEHHH, BBIABUIaTh
TUIIOTE3bI O B3aMMOCBSI3SIX (PU3MUECKUX BEJMYHUH;

CaMOCTOSITETIbHO ~BBIOMpATh CHOCO0 pelleHus: y4eOHol Qu3mueckoll 3amaunm  (CpaBHEHHE
HECKOJIbKMX BApHAHTOB pELICHHs, BHIOOp Hambosee MOIXOIAIIET0 C Y4ETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPUEB).
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BazoBrie nccnenoBaTelbCKUe JEHCTBHA .

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATEIbCKII HHCTPYMEHT TIO3HAHNUS,

MPOBOJUTH [0 CAMOCTOSATEIBHO COCTABJIECHHOMY IUIAHY OIIBIT, HECJIOXHBINH (U3HUYSCKUH
JKCIICPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHHE (DU3HMUYCCKOTO SIBIICHMS,

OIIEHHWBATh HA MPUMEHUMOCTH U JJOCTOBEPHOCTh WH(OPMAIIHIO, ITOyYEHHYIO B XO/I€ FICCIIeIOBAHI
WA DKCTIEPUMEHTA;

CaMOCTOSTEILHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJBI TI0 pe3yJibTaTaM TMPOBEAEHHOTO
HaAOIIOICHSI, OTIBITA, UCCIIEOBAHNS;

MIPOTHO3UPOBATh BO3MOXKHOE AalibHEHIIee pa3BUTHE (PM3NIECKUX IPOIECCOB, & TAK)KE BHIIBUTAThH
MIPEIOIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

Pabora ¢ uaopmanueii:

MIPUMEHATH PAa3INIHBIE METObI, HHCTPYMEHTHI H 3aIPOCHI IPH TIOUCKE U 0TOOpe WH(MOPMAITNHU HITH
JAHHBIX ¢ YYETOM MPEUIOKEHHON yueOHOW (HU3NUeCcKon 3a1auH;

aHaJM3UPOBATh, CHCTEMAaTU3UPOBATh W WHTEPIPETUPOBATH HWH(POPMALUIO Pa3IMYHBIX BHIOB U
(dhopM TIpeACTaBICHHUS,

CaMOCTOSITENTFHO ~ BBIOMpATh  ONTHMaJbHYI0O  (GOpMYy TpeAcTaBiIeHuss HWHPOpMAH |
WITIOCTPUPOBATh PellaeMble 3a7aull HECIOKHBIMU CXEMaMH, JrarpaMMaMu, HHOH rpadukoit u ux
KOMOHWHAIIUSAMU.

YHuBepcaabHble KOMMYHUKATUBHBIEC JCHCTBUS

OO1eHue:

B XO0zIe OOCYyXIeHHs ydeOHOTO MaTepuana, pe3ylbTaToB Ja0OPaTOPHBIX pPabOT M TPOEKTOB
3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl M BBICKAa3bIBaTh WJEH, HalCICHHBIC Ha
pellIeHue 3a/1a4H U MOJIFICpKaHUe 0JIar0XKeIaTeIbHOCTH OOIICHUS;

CONOCTaBIIATh CBOW CYKACHHS C CYXICHHSMH JAPYTUX YYaCTHUKOB JaWaiiora, OOHApy»XHBaTh
pas3ivyune U CXOACTBO MO3ULINIA;

BbIpa’XaTb CBOIO TOYKY 3p€HUA B YCTHBIX U MMCbMCHHBIX TCKCTAX;

NyOJIMYHO TPEACTABIATh PE3yAbTAaThl BBHITOJHEHHOTO (M3MYECKOrO OIbiTa (IKCHEpHMEHTa,
WCCIIEJIOBAHNS, TIPOCKTA).

CoBMecTHas AEATEILHOCTH (COTPYIHHUYECTBO):

MOHUMATh M KCTIOJIh30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBUYaTbHOW pabOThI IPU PEHICHUU
KOHKPETHOH (pU3NIecKOl mpoOIeMBbl;

IMPpUHUMAThL LCJIN COBMECTHOM JACATCIIBHOCTHU, OPraHU30BbLIBATH )Z[eﬁCTBH;I no eé JOCTUXKCHHIO:
pacrpenesaTh POy, 00CYKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHON pabOThI; 0000IIaTh MHEHUS
HECKOJIbKHX JTFOJICH;

BBITOJTHATH CBOIO YaCTh pa0OThI, IOCTUTAs KAYECTBEHHOTO PE3yabTaTa MO CBOEMY HAIPABICHUIO U
KOOpAMHUPYS CBOU HeﬁCTBHH C IpYIruMH 4JIC€HaMU KOMaHbI;

OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OONIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSATEIHHO
c(hOpMyITHPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTRUSI.

YHUBEpCaJIbHbIE PETYISITUBHBIE 1EHCTBUS

CaMOOpFaHI/ISaLU/ISIZ

BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHTyalUsiX, TPEOYIOIMX Ui pPElICHUs
(bU3NUECKUX 3HAHUN;

OPHEHTUPOBATHCS B PA3JIMUHBIX IOAXOAAX MPHUHATHA DPEUICHUH (MHIMBUAYaJIbHOE, NPUHSITHE
peleHus B TpyIe, NPUHITHE PELIeHUH TPYIIIIOi);

CaMOCTOSITETIbHO COCTABIISATh AJITOPUTM PElIeHUs1 (pU3NYecKoil 3a1a4un WK TUIaHa UCCIICIOBaHUS C
Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpejiaracMble
BapHaHThI PEIICHUN;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CamokoHTpOJIb (peduiexcusi):

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U MpeIaraTh MiaH e€ U3MEHEHMS,
OOBACHATh MPUYHMHBI JOCTIKEHUS (HEAOCTH)KEHHUS) PE3yNbTaTOB NEATENbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;
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— BHOCUTh KOPPEKTHBHI B JICATENILHOCTH (B TOM 4HCJIEC B XOJ BBINOTHEHUS (QH3HYECKOTrO
UCCIICIOBAaHUSl WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, HM3MEHHUBINUXCS CHUTYAIIHH,
YCTaHOBJICHHBIX OITUOOK, BOSHHUKIIUX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBHE PE3YJIbTATA IICJIU U YCIOBUSM.

OMOIMOHAIBHBIH WHTEIJIEKT:

— CTaBHUTh ceOsS Ha MECTO JPYroro 4elioBeKa B XOje Clopa WM JUCKYCCHHM Ha HAYYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO.

[Ipunsatue cebs u npyrux:

— TpU3HABaTh CBOE MPaBO Ha OMHOKY MpHU pemieHHH (QU3NYECKHUX 3a7a4 WIA B YTBEPXKJICHHUSIX Ha
HAy4YHBIC TEMBI M TAKOE K€ TPaBO JIPYroro.

Cneuuaﬂbﬂble Memanpedmemnble pesyiomambl:

° YMeHUe UCNONb306AMb COXPAHHbIE AHATU3AMOPbL 8 PA3IUUHBIX 8UOAX OessmeNbHOCmuU (Y4eOHo-
NO3HABAMENLHOU, OPUCHIMUPOBOUHO, MPYO0BOLL),

° NPUMEHSIMb 3PUMENbHO-0CA3AMENbHBIL CHOCOO 00CIe008AHUS U 8OCTIPUSIINMUSL,

° VMeHUe NOoIb308AMbC  COBPEMEHHbIMU CPEOCMBAMU KOMMYHUKAYUY, MUGIOmexHuyecKkumu
cpedcmeamu, nPUMeHseMbIMU 8 Y4eOHOM npoyecce;

° VMeHUue  NIaHUpo8amv  NPeOMemHO-NPAKMUYecKue Oelcmeus ¢ Y4emoM UMeiouwe2ocs
3PUMENbHO20 OUACHO3A 8 COOMBENCMBUL C NOCMAGIEHHOU 3a0ayell;

° VMeHUe Nposeasims 6 KOMMYHUKAMUBHOU 0esmelbHOCHU, A0eK8aAmHble CUmyayul, Hegepoaivbhbie
dopmoel 0bwerus,;

° VMeHUe 8eCmu CAMOCMOSIMeNbHbLIL NOUCK UHDOpMayUU;

° cnocobnocms K npeodpaz0eanuio, COXpameHuro u nepeoave UH@OpMAYUU, NOJYYEHHOU 6
pesyrvmame YmeHus Uiy ayOupo8aHusl,

° CROCOOHOCb  YHACMBO6AMb 8 peyesoM O00weHuY, coomo0as HOPMbL peuesoeo IMmuKema,
A0EKBaAMHO UCTIOAL30BAMNb JHCECHIbL U MUMUKY,

° CHOCODHOCb OYEHUBAMDb CEOI0 Petb C MOYKU 3PEHUs ee COOEPAHCANUS, SI3bIKOBO2O OPOPMIEHUS,
° VYMeHUe HaX00Uumb SpAMMAmMuYecKue U peyegvle OWUOKY, Hedo4emnl, UCHPABTISND UX,

° VMeHUe NIaHUpOo8amv, KOHMPOIUPOBAMb U OYEHUBAMb YueOHble Oelcmeus ¢ yYemom,

umernwecocst 3pumelbHoco OUazHO3a 68 COOMBEMCMBUU C NOCMABICHHOU 3a0avell u ycaosuimu ee
peaiuzayuu.

HPEIMETHBIE PE3YJIBTATDBI

8 kyacc

HUCIIOJIB30BaTh IIOHATHA: (1)I/I3I/I‘IGCKI/IG N XUMHYCCKUE SABJICHHA, HaGJ’IIO,Z[eHI/Ie, OKCIICPUMCHT,
MOJIeJb, TUTIOTE3a, SAUHUIIBI (PU3HMYECKUX BEITHUYUH, aTOM, MOJIEKYJa, arperaTHbie COCTOSIHUS BEIIeCTBa
(TBEpmOe, KMIKOE, Ta3000pa3HOE), MEXaHWYECKOe MBIKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPaeKTOpHs, paBHOJCHCTByIomas cwi, aehopmanus (ynpyras, IUiacTHyeckas),
HEBECOMOCTb, COOOIIAIONIUECS COCYbI, pa3iuuarh sBiicHUS (auddysus, TEIIOBOe IBUKCHHUE YaCTHIL
BCIIECTBA, PABHOMCPHOC JAIBHIKCHHC, HCPABHOMCPHOC MABHMKXCHHUE, HWHCPLMA, B3aHMOI[eI>'ICTBHe TECII,
paBHOBecHe TBEPJBIX TEN C 3aKPEIUIEHHON OCBhIO BpaIlCHUs, Tepenada JaBlicHUs TBEPIBIMH TEIaMH,
KHUJIKOCTSMHU M Ta3aMH, aTMOC(epHOe JIaBIeHUE, TNIaBaHUEe TeJl, IPEBPaIleHUs] MEXaHUIECKOW YHEPTHH)
MO OMHUCAHHUIO MX XapaKTePHBIX CBONCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE (prusnyeckoe
SIBJICHUE; PACIIO3HABATh MPOSBICHUE HM3YUYCHHBIX (DU3UYECKUX SBICHUN B OKPYXAMOMIEM MHUpPE, B TOM
qucie (1)I/I3I/IquKI/Ie SABJICHHUA B NpUPOAC: NPUMEPLI ABMXXCHUA C PAa3JIMYHBIMHU CKOPOCTAMU B KUBOU U
HEXXHBOUW MPHUPOJIE, NEHCTBUE CHUJIBI TPSHHS B IMIPUPOJIE U TEXHUKE, BIMSHAE aTMOC(EPHOTO JaBICHUS Ha
YKUBOW OpraHM3M, IJIaBaHKUE PHIO, PhIYard B TEJIC YEIOBEKa, IIPU 3TOM IEPEBOINTh MPAKTUYECKYIO 33a/1auy
B yueOHYyIO, BBIJCISATH CYIIECTBEHHBIC CBOWCTBa (NMPU3HAKK) (PU3UYECKHUX SBICHUH; ONMUCHIBATH
W3YyYEHHBIC CBOMCTBA TeN W (PU3MYECKHE SIBICHU, UCTOB3Yys (PU3MUECKHUe BEIWYMHBI (Macca, 00BEM,
IJIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC
TeNa, cuia TPEeHUs, NaBjieHue (TBEPIOrO Teja, KUAKOCTH, Ta3a), BRITAJIKUBAIONIAS CHUJIa, MEXaHHYECKas
paboTa, MOIIHOCTb, IUICYO CHJIbI, MOMEHT CHJIbI, KO()(DUIMEHT IOJE3HOr0 JCUCTBUS MEXaHH3MOB,
KHMHETHYCCKasA W IIOTCHIIMAJIbHAs 3HepFI/I$I), IIpr OIMUCAaHWU NPaBUIIBHO TPAKTOBATb (1)I/I3I/I'~ICCKI/II\/’I CMBICJI
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UCTIOJIb3YEMBIX BEJIWYHMH, MX OOO3HAYCHUS W CIUHHIBI (U3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINC JAHHYIO0 (DU3UYECKYIO BEJIMUUHY C JPYTHMH BEIWYHHAMHE, CTPOUTH rpaduKu M3YIEHHBIX
3aBUCHUMOCTEH (PM3MUYECKHUX BEJIMYUH; XapaKTepPH30BaTh CBOMCTBA Tel, (U3NUECKHE SBICHUS U MPOLIECCHI,
WCTIONB3Ysl TIpaBWJIA CJIOXKEHHsS cuil (BIOJNb OJHOM mpsMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH
Apxumena, MpaBUIO paBHOBeCHs pbruara (0OJI0Ka), «30JI0TOE MPaBUIIO» MEXaHHWKH, 3aKOH COXpPAaHECHUS
MEXaHHMUYECKOW SHEPruy, MpH 3TOM JaBaTh CIOBECHYIO (QOPMYIUPOBKY 3aKOHa W 3alHCBIBATh €ro
MaTeMaTH4YeCKOe BRIpAKEHHE; OOBICHITH (PU3NIECKHE SIBIICHUS, TIPOIIECCHl U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYMHHOCIEACTBEHHBIC
CBSI3M, CTPOUTHh OOBACHEHHE W3 1—2 JIOTMYECKMX IMaroB C Omopoi Ha 1—2 W3ydeHHBIX CBOHCTBA
¢u3nuecKkux SBICHUN, (QU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH; pellaTh pacuéTHhle 3afayu B 1—2
JEHCTBUS, HCIIONB3Ysl 3aKOHBI U (hOPMYIIBI, CBSI3bIBAIOIINE (PU3UUECKUE BEITUYMHBI: HA OCHOBE aHaln3a
YCIIOBHUS 33/1a4Ml 3alHCHIBAaTh KPaTKOE YCIIOBHE, MOJCTABIATH (M3WYECKHE BEITHUYWHBI B (HOPMYIBI U
NPOBOJNUTH PACUYETHI, HAXOJUTH CIPABOYHBIE NAaHHBIE, HEOOXOMUMBIE IJIsl PEICHMs 3ajad, OLCHHUBATh
PEATMCTUYHOCTD TOTYYeHHON (M3WYECKOW BENMYHMHBI; PACIO3HABATh MPOOJIEMBI, KOTOpPHIE MOXHO
pEeIATs TPH TOMOIIN (U3NIECKHX METOOB, B OIMCAHUHM FWCCIEIOBAHUS BBIICIATH IPOBEPSEMOE
MpenoyiokeHne (TUIOTe3y), pa3iuyaTb W HHTEPIPETHPOBATh IMOIYYEHHBIM pe3ylbTaT, HaXOIUTh
OIMMOKK B XOJIe OIBITA, JENaTh BBIBOABI IO €r0 pe3yiabTaTaM; MPOBOIUTH OMBITHI MO HAOIOIECHUIO
¢u3nyuecKux SIBICHUNA WM (PU3NUECKUX CBOKMCTB Tel: (OPMYIMPOBATH MPOBEPSEMbIE TPEANOIOKEHUS,
coOMpaTh YCTAaHOBKY M3 TPEMIOKEHHOTO OOOpY/IOBaHHSA, 3alHCHIBATH XOJ[ OMBITA M (OPMYyITHPOBATH
BBIBOJIBI, BBITIONHATH TPSIMBbIE W3MEPEHUs PACCTOSIHHSA, BPEMEHH, Macchl Tela, 00héMa, CHIBI U
TEMICPATYpPbl C HMCIOJB30BAHUCM aHAJIOTOBBIX U ]_[I/I(prBI)IX HpI/IGOpOB, 3aIlMChIBaTh IIOKa3aHUs
npuOOpOB € y4YETOM 3alaHHOW aOCONIOTHOW TMOTPEITHOCTH W3MEpPEHHH; MpPOBOIUTH HCCIIECAOBaHUE
3aBUCHUMOCTH OJHOM (U3MUECKOW BEIMYMHBI OT JPYroil C HCIONB30BAaHHEM IMPSIMBIX H3MEPEHUit
(33BI/ICI/IMOCTI/I IIyTU PaBHOMEPHO ABMKYILICTOCH TCJIa OT BPECMCHU IABHMKXCHHA TCJia, CHUJIbI TPCHHUA
CKOJIB)KEHHUSI OT Beca Teya, KadecTBa 0OpabOTKU MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHIIBI TPEHHS OT
rmiomaan COMpPUKOCHOBCHUA TECJI, CUJIbI YIIPYTOCTU OT YAJIMHCHUA IIPYKUHBI, BBITaJIKI/IBaIOHleI\/'I CHJIBI OT
00B€Ma TOrpyKEHHOM YaCTH TeJa M OT TUIOTHOCTH KHUIKOCTH, €€ He3aBHCUMOCTH OT IIOTHOCTH TeJa, OT
rTyOMHBI, HAa KOTOPYIO IOTPYKEHO TEJI0, YCIOBHUH TNIABaHMUS TEJl, YCIOBUH paBHOBECHS phlyara 1 OJIOKOB,
Y4aCTBOBAaTh B IJIAHUPOBAHUHN y‘-IGGHOI‘O HUCCICI0BaHus, CO6I/IpaTB YCTaHOBKY W BBIINIOJHATH U3MEPCHUA,
clemysl TIPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJdbTaThl MOTYYSHHOH 3aBUCUMOCTH (PU3NYECKHUX
BCJIMYUH B BUAC NPCITOKCHHBIX Ta6J'II/IIl u l"pa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM HMCCIICAOBAHUA,
MPOBOJIUTH KOCBEHHBIC M3MEpPEHUS (QU3NYECKUX BEIUYHH (IUIOTHOCTH BEIIECTBA JKUIAKOCTH U TBEPIOTO
Tena, CHJIa TPEHHsI CKOJBXEHUS, NaBICHHWE BO3[yXa, BBITAIKUBAIOLIAsS CHJIA, JCHCTBYIOLIAas Ha
MOTPYKEHHOE B YKHUJIKOCTh TEJO, KOA(DQUIMEHT MOJIC3HOT0 JCUCTBUS MPOCTHIX MEXaHU3MOB), CICHys
MIPEUI0KEHHON MHCTPYKIIMU: TIPU BBIMOJIHEHUU U3MEPEHNH COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISITh 3HAYCHHE MCKOMOM BEJIMUYWHBI, COOJIIOJIATh MPaBHia TEXHUKH 0E30MacHOCTH MpHU padoTe ¢
nabopaTopHBIM 000PYI0BaHNEM; YKa3bIBATh MIPUHIIUIIEI JICUCTBUS MPHUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JAMHAMOMETP, COOOIIAIOIINECS COCyIbl, OapoMeTp, pbluar, WOJBWKHBIA U
HGHOIIBPI)KHBIﬁ 6.HOK, HaKJIOHHAsA IUIOCKOCTL; XapaKTCPHU30BaTh MPHUHIUIIBL I[GﬁCTBI/ISI N3Yy4YCHHBIX
npuOOPOB M TEXHUYECKUX YCTPOWCTB C ONMOpOH Ha WX OmucaHus (B TOM 4YHWCIE: MOAIINITHUKH,
YCTPOMCTBO BOAONPOBOJA, THAPABIWYECKUIl TIpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOH Hacoc,
apeoMeTp), UCIOJIb3ysl 3HAHUSA O CBOWCTBAX (PU3MUYCCKUX SABJICHHUN M HEOOXOAMMbIC (DU3MUECKUE 3aKOHBI
M 3aKOHOMEPHOCTH; HPUBOIUTH NPUMEPHl (HaXoOUTh HHGOPMALMIO O TMPHUMEPax) MPAKTHYECKOTO
MCIOJIb30BaHMs (DU3NYECKUX 3HAHUN B IMOBCEIHEBHOW JKM3HU JUIs OOecredyeHHus Oe30IacHOCTH IIpH
oOpamieHun ¢ npudopamMy M TEXHUUECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 370POBbS U COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHUSI B OKPYXKAIOIIEH cpelie; OCYIECTBISATh OTOOp MCTOYHUKOB WH(OPMAIUH B
I/IHTepHeTe B COOTBETCTBHHU C 3aJaHHBIM ITOUCKOBBIM 3aITPOCOM, HAa OCHOBE MMCIOIINXCS 3HAHUU U HYTéM
CPaBHEHMS PA3IMYHBIX MCTOYHUKOB BBIIENISATH WHPOPMAIMIO, KOTOpas SBJISIETCS MPOTUBOPEUYNMBOH HIIU
MOET OBITh HEIOCTOBEPHOIA.
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9 kiacc

HCIIOJIb30BaTh MOHATHS: Macca M pa3Mephbl MOJICKYJ, TEIUIOBOE IABH)KEHHE aTOMOB M MOJIEKYI,
arperaTHbIC COCTOSTHUS BEISCTBA, KPUCTALTUYESCKHE U aMOP(HBIC Tella, HACHIIIICHHBIA U HCHACHIIIICHHBIN
nap, BIQKHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHsSS DHEPTHs, TEIUIOBOM JBHUTraTeib, dIIEMEHTapHBIN
JNEKTPUIECCKUM 3apsifl, JCKTPUUECKOE TI0JIC, TPOBOHUKU U JUICKTPUKH, TTOCTOSHHBIA 3JICKTPUICCKUN
TOK, MAarHUTHOE TI0JIC; Pa3/inyarh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CXKATHE, TEIUIoNepeada, TEIIoBoe
paBHOBECHE, CMadyMBaHHE, KANWLUIAPHbIC  SBJACHHS, HCIApCHHE, KOHACHCAIMS, IUIaBICHHE,
KpucTaum3anus (OTBEpJCBaHKE), KHIICHUE, TeIUlonepenaya (TeIUIONpPOBOJHOCTh, KOHBEKIIUS,
U3JTyYeHHE), JIEKTPU3ANUs Te, B3aUMOJCHCTBHE 3aps/OB, JNEHCTBUS 3JCKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJCUCTBUE MArHUTOB, JCHCTBUE MArHUTHOTO TIOJII Ha IPOBOJAHHUK C TOKOM,
JJICKTPOMArHUTHAS WHIYKIMSI) [0 ONMCAHUI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONIHMX JaHHOe (U3UYECKOE SBJICHUE; PACTIO3HABATH MPOSBICHUE M3YYCHHBIX (PH3HMUSCKHX
SBIICHUM B OKpPYXKAIOIIEM MHpE, B TOM 4YHCIe (U3UYCCKUE SBICHUS B MPHUPOJC: ITOBEPXHOCTHOE
HATSHKCHHE M KalWULIPHBIC SIBICHHUS B IPUPOJIE, KPUCTAIUTBI B TIpUpoJie, nainyuenue ColHIa, 3aMep3anue
BOJIOEMOB, MOpCKHe Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYCCKUE SIBJICHUS B
atMocdepe, IJICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHHUTHOE IOJE€ 3eMiid, Apeiid MOIICOB, POib
MarHUTHOTO TOJIS JIJIS )KU3HU Ha 3eMile, MOJIAPHOE CUSTHHE, TIPU 3TOM MEPEBOIUTH MPAKTUICCKYIO 3a/1a9y
B y4eOHYIO, BBIJICJISATh CYLICCTBEHHBIE CBOWCTBAa (TMpH3HAKHM) (U3MYECKUX SIBICHUI;, ONUCHIBATDH
W3y4YCHHBIC CBOMCTBA TeNl U (U3UUCCKUE SIBIICHHS, MUCTONB3Ys (DU3UYCCKUE BEIUYMHBI (TeMIepaTypa,
BHYTPEHHSISI SHEPTHsl, KOJIWYECTBO TEIUIOTHI, yJENbHAs TEIUIOEMKOCTh BEIIECTBA, Y/ACTbHAS TEIIoTa
TUTaBJICHUS, YAEJIbHAs TEIJIOTa Mapoo0pa3oBaHus, yAeabHas TEIJIOTa CrOPaHUsl TOIUIMBA, KO3(P(HUIIMESHT
TOJIC3HOTO JICHCTBUS TETUIOBON MAIIMHBI, OTHOCHTENBHAS BIQXKHOCTh BO31yXa, SJICKTPUUCCKUI 3apsil,
CHJIa TOKa, 3JCKTPUYCCKOE HANpsOHKEHHE, COMPOTHUBICHHE IPOBOJHMKA, YIEIbHOE COIMNPOTUBIICHHE
BEIIECTBa, paboTa W MOIIHOCTh JJICKTPUYECKOTO TOKa), MPU OINKMCAHWW IPABUIBHO TPAaKTOBATh
(bU3NYECKUIT CMBICI MCIOTIB3YEMbIX BETMUUH, 0003HAYCHUS U CTUHUILI QU3NICCKUX BETHYUH, HAXOIUTh
(bopMyIIbI, CBSI3BIBAIOINME AAHHYIO (PM3MYECKYIO BEJIMYHHY C APYTHMMHU BEJIMYHMHAMH, CTPOUTH TPaPHUKH
W3YUYCHHBIX 3aBHCUMOCTEH (PU3MUYECKHUX BEINYHH; XapaKTePU30BaTh CBOWCTBA Tel, (U3UUCCKUE SBICHUS
U TPOLECCHI, HCIOJb3Yysl OCHOBHBIC TIOJOXKCHHS MOJICKYJIIPHO-KUHETHUSCKON TEOPUH CTPOCHUS
BEIICCTBA, MPUHIIMII CYNEPIIO3UIINYU T10JIei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsia, 3aKOH
Oma st yuyacTka menu, 3akoH JDxoyns—JleHma, 3akoH COXpaHEHUS SHEPIHH, MPH OTOM J1aBaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA W 3alUCHIBATH €r0 MaTeMaTHYeCKOE BBIPAKCHHE; OOBICHATH
¢du3nuecKkue TPOLECCHl W CBOWCTBA Tell, B TOM YHCIE W B KOHTEKCTE CHTyalud MpPaKTHKO--
OPUECHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUYMHHO-CIICICTBEHHBIC CBA3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpol Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUCCKUX SIBIICHHH, (PU3NUECKUX 3aKOHOB
WIN 3aKOHOMEPHOCTEH; peliaTh pacuéTHbie 3a7a4d B 2—3 JCHCTBHSI, UCMOJIB3Ysl 3aKOHBI U (OPMYIIHI,
CBA3BIBAKOIIINC (1)I/I3I/I‘IGCKI/IG BCIIMYWHBI. HAa OCHOBC aHaJIn3a YCJ'IOBI/ISI 3aa4u 3aIlluChIBaTh KpaTKOG
YCIIOBUE, BBISBIATh HEMOCTATOK JAHHBIX JUIsI PEUICHUS 3a]aud, BbIOUpATh 3aKOHBI W (OPMYIIHI,
HEOOXOUMBIE TS €€ PellIeHus], MPOBOJUTh PACUEThl U CPABHUBATH MOIYUYCHHOE 3HAYCHUE (PU3HUYECKOI
BCJIIMYHHBI C U3BCCTHBIMH JJaHHBIMH, paCHOSHaBaTL HpOGHeMBI, KOTOpBIe MOXHO peH_II/ITL HpI/I IIOMOIIIN
(GU3NYECKUX METOMIOB, UCIOJb3Yys OMUCAHHUE HCCICOBAHUS, BBIACIATH MPOBEPAEMOE MPEANOI0KECHHUE,
OLCHHUBATH HpaBI/IJ'IBHOCTB HOpH,Z[Ka HpOBeI[eHI/IH Hucciaca0BaHuA, ACJIaTh BBIBOJBI, HpOBO[II/ITB OIIBITHI I1O
HaOroIeHNI0 pU3NYecKuX SBICHUHN Wil QU3NYECKUX CBOWCTB Tel (KaMUIAPHBIC SBJICHUS, 3aBUCUMOCTD
JIABJICHHUSA BO3JyXa OT €ro 00b&Ma, TeMIlepaTyphbl, CKOPOCTH IpPOIECCa OCTHIBAHUS M HATPEBAHUS NPHU
U3IYyYCHHH OT IIBETa H3JIydaroliel (TOIJIOIIAOIIei) MOBEPXHOCTH, CKOPOCTh MCIAPEHUsS BOMABI OT
TEMIIEPATyphl JKUJIKOCTH W IUIOM@AAH €€ TOBEPXHOCTH, OJIIEKTPU3AIUS Tell W B3aUMOJICHCTBHE
SHCKTpI/IT-IeCKI/IX 3ap$1z[013, BSaI/IMOHeﬁCTBI/Ie IIOCTOSAHHBIX MAarHuToOB, BHSyaHI/I?;aHI/ISI MAarduTHBIX HOHeﬁ
IIOCTOAHHBIX MAarHUTOB, HeﬁCTBHH MArdHuTHOTI'O ITOJISI Ha HpOBOJIHI/IK C TOKOM, CBOf/’ICTBa 3J'[eKTpOMaI'HI/ITa,
CBOMCTBa JJIGKTPOJBUTATENS TOCTOSHHOTO TOKA): (POPMYNIHpPOBATH MPOBEPSIEMBIE IPEAIOIOKEHUS,
coOMpaTh YCTaHOBKY M3 IPEIOKEHHOTO0 O0OPYAOBaHHUS, ONMCBHIBATH XOJ OIbITa W (OPMYJIUPOBATH
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BBIBOZIbI; BBIIOJIHATH IIPSIMbIE HM3MEPEHHs TEMIIEPaTypbl, OTHOCUTENILHON BIQXKHOCTU BO3IyXa, CHIIbI
TOKa, HANpsDKEHUsS C MCIOJIb30BAaHHUEM aHAJOrOBBIX NPHOOPOB U JATYMKOB (PU3MYECKUX BEJIHUMH,
CpaBHUBATH pE3yNbTaThl M3MEPEHHH C Y4YETOM 3aJaHHONH aOCONIOTHOW TOTPEIIHOCTH; TMPOBOIUTH
UCCIICIOBAHNE 3aBUCHUMOCTH OAHOM (pr3ndeckoil BEIMUYMHBI OT APYrOil C HCIHOIBb30BAaHHEM HPSMBIX
U3MepeHHi (3aBUCHUMOCTh COMPOTUBIICHHSI TPOBOJHHUKA OT €T0 JUIMHBI, IIOIIAAN TOMEPEYHOTO CeUeHHUS U
YIENBbHOTO COMPOTHBICHHUS BEIISCTBA IMPOBOJHHMKA, CHJIBI TOKa, HWAYIIEr0 4Yepe3 MPOBOAHUK, OT
HalpsDKEHUsT Ha IPOBOAHUKE, HCCICIOBAaHHE IIOCIEAOBATENbHOIO M IApauIEIbHOTO COEIMHEHUI
MPOBOJHMKOB): TUIAHUPOBATh HCCIICAOBaHHE, COOMpPATh YCTAHOBKY M BBIMOJIHSATH WU3MEPEHHS, CIEIys
NPEIJIOKCHHOMY IUIaHy, (UKCHPOBaTh pE3yJbTaTbl IOJIY4YEHHOHM 3aBUCHMOCTH B BHIE TalOiuMLl H
rpauKoOB, JenaTh BBIBOABI IO pe3yiabTaTaM HCCIENOBAHUS; NPOBOAUTH KOCBEHHBIC HM3MEPECHUS
¢usnueckux BenuuuH (yAedbHas TEIUIOEMKOCTH BEIECTBA, CONPOTHBICHHE MPOBOJHHMKA, paboTa M
MOIIHOCTb JIEKTPUUYECKOI0 TOKA): INIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clefysl IPeAOKCHHOW WHCTPYKUUH, U BBIYUCIATH 3HAYCHUE BEJIIMUMHBI; COONIOAATh MPaBUiia TEXHUKH
Oe3omacHOCTH TIpH paboTe C JIAOOPATOPHBIM OOOPYJOBAHHMEM; XapaKTePHU30BATh MPUHIIMIIEI JCHCTBUS
U3y4YCHHBIX NMPHOOPOB M TEXHWYECKHUX YCTPOICTB C OMOPOM Ha MX omucaHus (B TOM 4YHCIIE: cCHCTEMa
OTOIICHUSI JIOMOB, THTPOMETp, NapoBas TypOWHa, aMIepMeTp, BOJIBTMETpP, CUETYHK DIEKTPHUYECKOM
SHEPTHUH, JIIEKTPOOCBETHTENbHBIE TMPUOOPHI, HArpeBaTeNbHBIE  3JIEKTPONPUOOPH  (IPUMEpPHI),
QJICKTPUYCCKUC MPCAOXPAHUTCIIN, BJICKTPOMAIHUT, IJICKTPOABUIATCIIb IMOCTOSIHHOI'O TOKa), HCIIOJIb3YA
3HaHUS O CBOMCTBaxX (PU3NYECKUX SBJICHUI U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH; Paclio3HaBaTh
IPOCThIE TEXHUYECKHE YCTPOICTBA M M3MEPUTENbHBIE IPUOOPHI [0 CXEMaM M CXEMaTHYHBIM PHUCYHKaM
(’KUAKOCTHBIM TEPMOMETpP, TEPMOC, ICHUXPOMETP, THUTPOMETP, [BUTATENb BHYTPEHHETO CrOpaHHs,
3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl OJIEKTPUYECKUX LENed ¢ MOCIeJOBaTeIbHbBIM U
napayieIbHBIM COCMHEHNEM 3JIEMEHTOB, pa3linyiasi YCIOBHBIE 0003HAYCHUS DIEMEHTOB ANEKTPHUCCKUX
Henel; MPUBOAMTH MPHUMEPHI (HAXOAWTh MH(OPMALMIO O MPHUMEpax) MPaKTHYECKOTO HCIIOIB30BAHUS
(u3MYeCKNX 3HAHWUN B IIOBCEIHEBHOW XHU3HU [Tl oOecriedeHrs: 0e30MacHOCTH TMPH OOpalieHuu C
npubopaMd W TEXHUYECKUMH yCTPOHCTBAMH, COXpaHEHHUS 3JI0POBbS M  COOJIOACHUS HOPM
9KOJIOTHYECKOT0 MOBEACHHUS B OKPY’KalOIIEH cpelie; OCYIIECTBIIATh MOMCK MHGpOpMauuu (pu3ndeckoro
COJZACpKaHUA B I/IHTepHeTe, Ha OCHOBC HMCIOIIMNXCA 3HAHUU U HYTéM CpaBHCHUA JOIOJTHUTCIbHBIX
WUCTOYHUKOB BBUICISATh HWHQOPMAIMIO, KOTOpas SIBJISIETCS INPOTUBOPEUYMBONM WIIM MOXKET OBIThH
HEI0OCTOBEPHOM; MCIIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIONMYJISIPHYIO JIUTEPaTypy
(U3NYECKOr0 CoIepKaHMs, CIpPABOYHBIE MaTepHaibl, pecypchl ceth WHTepHeT, BiajeTh MNpréMamu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOdpazoBaHus MHOOPMALUU U3 OJHONW 3HAKOBOM CUCTEMBI B IPYTYIO.

10 kmacc

HUCIIOJIB30BaTh IMOHATUA: CUCTEMA OTC‘IéTa, MaT€puajibHasd TOYKa, TPACKTOPHsA, OTHOCUTCIBHOCTD
MEXaHMUYECKOTO JABMXKEHHus, aedopmauus (ynpyras, I[JIacTHUECKas), TPEHHE, LEHTPOCTPEMHUTETbHOE
YCKOpPEHHE, HEBECOMOCTh W MEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, IEHTP TIKECTH
TBEPIOrO Tesla, PAaBHOBECHE, MEXAaHMUYECKHE KoJeOaHHs W BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJbHO30PKOCTH,
CIIEKTPBI UCITYCKAHUA U NIOIJIOUICHUS, am)(ba, 6eTa- 1 raMMa-usjrydyC€Hus, U30TOIIbI, AJICPHAA SHCPTCTUKA,
pasinyath SBICHUA (PaBHOMEPHOE M HEPaBHOMEPHOE IPSIMOJIMHEHHOE NBHKEHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBWXKEHHE, CBOOOJHOE TaJleHHEe TeJ, PaBHOMEPHOE [IBIKEHHE I10 OKPY>KHOCTH,
B3aHMOHeﬁCTBHe TECJI, pPCAKTUBHOC IBUXCHUC, Kosae0aTeIbpHoe JABUXCHUC (3aTyxa}omHe " BBIHYXXICHHBIC
KoJIeOaHus), PE30HAHC, BOJHOBOE ABIKEHHE, OTPaKEHHE 3BYKa, NPSMOJHMHEHHOE DPacHpOCTpaHEHHE,
OTpayKeHHE U TPEJIOMJICHUE CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3lioKeHHne Oeloro cBera B
CHEKTP W CIIO)KCHHE CIEKTPAJIBHBIX IIBETOB, MUCIIEPCUSI CBETa, ECTECTBEHHAS PaJHOaKTHBHOCTD,
BO3HMKHOBEHHE TUHEHNYATOrO CIIEKTpa I/ISHY‘ICHI/IH) 110 OMMMCAaHUI0 UX XapaKTCPHbBIX CBOWCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOHNIUX OaHHOC (1)I/I3I/I‘ICCK06 SABJICHUEC, pacCIiO3HaBaThb IPOABJICHUEC HN3YYCHHBIX
(du3nUecKuX SIBICHUN B OKPY)KaIOLIeM MUpPE (B TOM 4uciie (pu3ndeckre sSBJICHUS B IPUPOJE: IPUINBHL U
OTJIMBBI, JBW)XCHHC ILIAHCT ConHeyHon CUCTEMBI, PCAKTUBHOC [OBMIXKCHHEC JKHBBIX OpPraHU3MOB,
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BOCHPHATHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHaMH, 3XO, [IBETa Tell,
ONTHYECKHE SBJICHUS B NPHUPOJE, OMOJIOTHYECKOEe JCHCTBHE BHIMUMOTO, YIBTPa(GHOIETOBOTO U
PEHTT€HOBCKOTO U3JIyYeHHId, ECTECTBEHHBIH PaJllOAKTUBHBIA (OH, KOCMHUYECKUE JIyYH, pPaJAUO0aKTHBHOE
U3JTydeHUE TIPUPOIHBIX MUHEPAJIOB, ICHCTBIE PaJHOaKTUBHBIX W3ITyYCHUH Ha OPraHU3M 4eJIOBEKa), IpH
9TOM MEPEBOAUTH MPAKTUYECKYIO 3a]ady B Y4YeOHYIO, BBLACISTH CYLICCTBEHHBIC CBOMCTBA (IIPH3HAKM)
¢u3nuecKkux SBICHUH; OMUCHIBATH HW3y4YCHHBIC CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIONB3YS
¢m3ndeckne BenMMUMHBI (CpelHSS W MIHOBEHHAs CKOPOCTh Tela IPH HEPaBHOMEPHOM JIBIKCHHH,
YCKOpEHHUe, MepeMelleHne, MyTh, yIJIOBas CKOPOCThb, CHJa TPEHUs, CHia YIPYTOCTH, CHJla TSDKECTH,
YCKOpeHHe CBOOOJHOTO TMAJeHHS, BEC Tela, MMITYJIbC Tela, MMITYJIbC CHIIBI, MEXaHWYeckas paboTa u
MOIIHOCTh, TNOTEHLIWAIbHAs SHEPrHus TeNla, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHIHAIbHAs
SHEPrUsl CXKaTOM MPYKUHBI, KWHETHYECKAs SHEPTHUs, MOTHAsi MEeXaHHMYecKasi SHEprusi, epruoj U 4acTora
Kone0aHuii, JUIMHA BOJHBI, TPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA, ITOKA3aTeIb IMPEIOMIICHUS
cpellpl), TpH OINWUCAHWW MPAaBUIBHO TPAKTOBaTh (DM3UYECKUH CMBICH HCIIOIb3yEMBIX BEJIHUYHH,
0003HaUeHNS ¥ eOWHHUIBl (U3MUECKHX BENWYMH, HAXOIUTh (OPMYINBI, CBS3BIBAIONINE JaHHYIO
¢Gu3uYecKyl0 BENMYMHY C JPYTHMMH BEJIMYMHAMH, CTPOUTh TpaQuKd HM3YyYCHHBIX 3aBHCHMOCTEH
($u3NUeCKUX BEUYWH; XapaKTepPH30BaTh CBOWCTBA Tell, (PM3NYECKUE SIBJICHUS WU MPOLECCHI, UCTIONB3YS
3aKOH COXPaHEHHUS SHEPrHH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHIUI CYHNEPIIO3HIUH CHJI, HPUHIUII
oTHocuTenbHOCTH [anmies, 3akoHbl HbIOTOHA, 3aKOH COXpAHEHWS MMITYJIbCa, 3aKOHBI OTPAXKCHUS U
HPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOT0 U MAacCOBOTO YMCEN MPH SIEPHBIX PEaKIUsIX, IPU
3TOM [1aBaTh CJIOBECHYIO (DOPMYIMpPOBKY 3aKOHAa W 3aIlMCHIBATh €r0 MaTeMaTHYECKOE BBIPAKEHHE;
O0BSICHATH (PU3NYECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTYAIMi MPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIBIATH NPHIMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 2—3
JIOTHYECKHX LIaroB C OMOpPOW Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3IMUECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB
WIN 3aKOHOMEPHOCTEH; pemaTh pacuéTHble 3amaud (OMUpaIoNIMecs Ha CHCTeMy M3 2—3 ypaBHEHHI),
UCTIONIB3YS 3aKOHBI M (POPMYJIBI, CBSI3BIBAIOIINE (DM3MUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHUS
3aJ]aul 3aMyCchiBaTh KPaTKOE YCJIOBHE, BBISBISITH HENOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE JUIS PEUICHUs, MPOBOANTH PAacyEThl U OLIEHHBATH PEATHMCTHYHOCTH
MOJYYEeHHOT0 3HaUYeHMs PU3NYecKoil BETMUMHBI; paclio3HABATh MPOOJIEMBI, KOTOPhIE MOYXKHO PEHIUTh PU
MOMOIM  (U3MYECKHX METOJIOB, HCHONB3Ysl OINMCAaHHWE WCCIIEIOBAHUS, BBUICIATH MPOBEPSEMOE
NPEANOIOKEHNE, OIEHHBATh IMPAaBHMIIBHOCTh TOPSAKA IPOBEICHUS HCCICIOBAaHMS, JeJIaTh BBIBOJIB,
WHTEPIPETUPOBATh PE3ydbTaThl HAONIOJEHUH W ONBITOB; MPOBOJUTH OIBITBI 10 HAOIIOAECHUIO
Gu3ndyeckux SBICHUH WM (QHU3NYECKUX CBOWMCTB Tesl (M3ydeHHME BTOPOro 3akoHa HBIOTOHaA, 3aKoHa
COXpaHEHHsl SHEPrHH, 3aBUCHMOCTH IIepHuoja KoJeOaHWH NPYKMHHOTO MasTHHUKA OT MacChl Tpy3a H
KECTKOCTH TIPY)KMHBI W HE3aBHCUMOCTh OT AaMIUIMTYJbl MaJbIX KoJieOaHWH, MpSIMOJIMHEHHOE
pacnpocTpaHeHHEe CBETa, PAa3JIOKeHHWEe OeNoro CBeTa B CIHEKTP, M3YYCHHE CBOMCTB H300pakeHHsS B
IJIOCKOM 3€pKajic ¥ CBOWCTB M300paKeHUs MpeaAMeTa B coOMparolieil JInH3e, Ha0JII0ICHUE CIIONIHBIX U
JMHEHYaThIX CIIEKTPOB HM3IIyYEHHUs): CAMOCTOSTEIBHO COOMpATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyIOBaHMsI, ONMCHIBATH XOJl OMBITA M €r0 pe3yibTaThl, (POPMYIMPOBATH BBHIBOABI, MIPOBOAUTH MPU
HEOOXOJUMOCTH CEpPHUI0 TPSIMBIX W3MEPEHHA, OIpeselisisi CpejHee 3HAYCHHUE HM3MEPSIeMON BEIMYHHEI
(bokycHOEe paccTosHME COOHMpAloIie JUH3BI), OOOCHOBBIBATH BBIOOP CIIOCO0A  HW3MEpEeHUs
(M3MepuTeNbHOrO MPUOOpPa); MPOBOIUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIMYMH C
UCITIOJIb30BAaHUEM TIPSIMBIX UW3MEpEHHH (3aBHCUMOCTh ITyTH OT BPEMEHHM TIPH PaBHOYCKOPEHHOM
JBIDKEHNH 0€3 HayaJbHOM CKOPOCTH, MEepHoa KoleOaHni MaTeMaTHYeCKOro MasiTHUKA OT JAJMHBI HUTH,
3aBHCUMOCTH yIJIa OTPaXKEHUS CBeTa OT yIVIa TaJCHUS M yIiia TPEJIOMICHHS OT yria MNaJeHus):
IUIAHUPOBATh HCCIIENIOBAHUE, CAMOCTOSTENBHO COOMpaTh YCTAHOBKY, (DUKCHPOBATh PE3YJIbTaThI
MOJYYEeHHOH 3aBUCHMOCTH (DM3UYECKUX BEJMYUH B BHJE TaONWI[ U TpadHKOB, NenaTh BBIBOJBI IO
pe3yibTaTaM HCCIEJOBaHUs, TPOBOJUTH KOCBEHHBbIE H3MEpEHUs (PU3MYECKUX BEJIWYHMH (CpEemHss
CKOPOCTb U YCKOpPEHHE TeJla NMPH PaBHOYCKOPEHHOM JIBW)KEHHH, YCKOPEHHE CBOOOIHOTO TMaJeHus,
KECTKOCTH MPYKHUHBL, KOIDDUIIMESHT TPEHUS CKOJIBKEHHUS, MEXaHuuecKkas paboTa ¥ MOIIHOCTb, 9aCTOTa U
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nepuoj, KojeGaHWH MaTeMaTH4ecKoro M IPYKUHHOTO MAasiTHUKOB, ONTHYECKass CuUja coOuparoleit
JMH3BI, PAJJMOAKTUBHBIA (POH): IUIAHMPOBATH M3MEPEHUS, COOMpPATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh H3MEPEHUs], CIEAysl NPEeNIOKEHHOH HHCTPYKIHH, BBIYUCIATH 3HAYCHHE BEIMYMHBI M
AHAJIM3UPOBATh TOJyYEHHBIE PE3yJbTAaThl C YYETOM 3aJaHHON IOTPEIIHOCTH W3MEPEHHi; COOI0AaTh
NpaBUiia TEXHUKUA O€30MacCHOCTH MpH paboTe C J1a0opaTOpHBIM 00OPYIOBAaHHEM; pa3iuvyaTh OCHOBHBIC
MPU3HAKK U3YYCHHBIX (PU3MYECKUX MOJENICH: MaTepuanbHas TouKa, abCOTIOTHO TBEPOE TENO, TOYCUHBIH
UCTOYHHUK CBETa, JIyd, TOHKAas JIMH3a, IJIaHETapHash MOJEJIb aTOMa, HyKJIOHHAsI MOZAEb aTOMHOTO SA7pa;
XapaKTepU30BaTh NPUHLIUIBI ASHCTBHS N3yYSHHBIX TPUOOPOB M TEXHMUYECKHX YCTPOUCTB C OMOPOH Ha MX
onucaHus (B TOM YMCIE: CHUIOMETp, JATUUKU IOJIOKEHUS, PACCTOSHUA U YCKOPEHUS, pakeTa, 3X0JIoT,
OYKH, MEPUCKOT, (PoToamnmapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa Bunbcona),
UCTIONIB3YS 3HAHHUSA O CBOMCTBaX (PM3MUYECKHX SIBICHUM M HEoOXoAuMble (pu3HyYecKne 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMbl M CXEMATHYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKHX YCTPOMCTB, M3MEPHUTEIBHBIX
npruOOpPOB M TEXHOJOTHMYECKHX IMPOLIECCOB NMPH PEIICHHH Y4YeOHO-TIPAaKTHUECKUX 3ahad, ONTUYECKUE
CXEMBI 7151 HOCTPOCHUS H300paKeHUH B INIOCKOM 3€pKajle M COOMparoleil JIuH3e; NPUBOAUTE IPUMEPEI
(maxomuTh WHPOPMAITHIO O TpHUMEpax) IPAKTUICCKOTO WCIONB30BaHUI (DH3NYCCKUX 3HAHUN B
TIOBCEHEBHOMW JKU3HU ISl oOecrieueHns 0e30MacHOCTH MpU OOpallleHHH C MPUOOpaMu U TEXHUYECKUMH
YCTPOHCTBaMH, COXPAHEHUS 310POBbs M COOJIIOACHUS HOPM 9KOJIOTHUECKOT0 MOBEACHUS B OKpPY’KaroIei
cpelie; OCYIIECTBIATh MOMCK WH(popManuu (U3NUECKOro cojepkaHusi B MHTepHETe, caMOCTOSTEIHHO
dbopMynupysi TOWCKOBBIA 3alpoCc, HAXOAUTh IIYTH ONpPEAETCHUS [OCTOBEPHOCTU IIOJyYEHHOM
MHQOpPMalMK HAa OCHOBE HMEIOIIMXCS 3HAHWH M JOMOJIHUTEIBHBIX HCTOYHHUKOB; HCIOJIb30BaTh NPH
BBIMIOJTHEHUM Y4YeOHBIX 3aJaHUil Hay4YHO-TIOMYJSIPDHYIO JUTeparypy (U3WYEeCKOTO COJEpIKaHus,
CIpaBOYHBIC MaTepuanbl, pecypcsl ceTd MHTepHeT, BnazeTh HNpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3oBaHus WHGOPMAMK W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYryl; CO34aBaTh COOCTBEHHEIC
MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMAIUU M3 HECKOJIBKUX MCTOYHUKOB (PH3MUYECKOTO
coJep:KaHusl, MyOIMYHO MPEACTABIATh PE3yIbTAaThl IPOSKTHON WM HCCIIEA0BATENbCKOM NeSTEIbHOCTH,
IIPY 3TOM TPAMOTHO HCIIOJIb30BATh U3yUEHHBIN MOHATUHHBIN annapaTr u3y4aeMoro pasjena.

Cneyuanvhvle npeomemubie pe3yibmamyl:

e Bnaoenue npasunamu 3anucu @QOpMyn U CHEYUdibHblX 3HAKO8 NPU UCNOAb30BAHUU pelbedHo-
moueunou cucmemvol J1. bpaiins.

e Bnadenue ocA3amenbHbIM CNOCOOOM 00CI€008aHUS U BOCHPUAMUL pPelbeHbIX U300padsCceHUl
(unnrocmpayui, cxem, MaKemos, YepmediCHbIX PUCYHKOG U M.1.).

e Vmenue 6vinoaHams npocmoule penvepuvie PUCYHKU U NOCMPOEHUs NpU NOMOWU CHeYUaIbHbIX
UHCMPYMEHMOB.

e Bnaoenue mexnukol npeobpazoéanus GOpMyn U BbIPANCEHUN NPU UCNONb308aHUU cucmembl JI.
bpaiina.

3. TemaTn4yeckoe NJIAHNPOBAHUE.

8 kiacc.
HaumenoBanwme pasnena KonnuectBo vacos
1 ®uzuka 1 e€ poiib B MO3HAHUU OKPYXKAIOLIEro MUpa 3
2 [TepBoHauanbHBIE CBEACHUS O CTPOECHUU BELIECTBA 6
3 N 21
JBrm>xeHue u B3auMOJIeHCTBHE Tell
4 JlaBiienue TBEpABIX TN, )KUAKOCTEN U Ta30B 21
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5 MormHocTb U paboTta. DHEprusl. 13
6 [ToBTOpEHUE 4
Hroro vacos 68
9 knacc.
Ne HaumenoBanue paszaena KonuuectBo yacoB
1 TemnoBbie SIBIECHUS 28
2 DJNEKTPUYECKUEC U MATHUTHBIC SBJICHUS 36
3 IToBTOpCHME 4
Hroro gacos 68
10 knacc.
No HaumenoBanue pasnena KomnnuecTtBo yacos
1 MexaHn4yecKue SBICHUS 40
2 MexaHndeckue KojaeOaHus U BOJIHBI. 15
3 ONEeKTPOMarHuTHOE MOJI€ U AIEKTPOMAarHUTHBIE  BOJHBI 6
4 CBeTOBBIC SIBICHUS 15
5 17
KBaHTOBBIC SIBIICHUSI
6 9
IToBTOpenue u 06061mEeHNE
Hroro yacos 102
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