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COHEPXAHME YUEBHOI'O ITPEAMETA «®U3UKA»

7 KUIIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

®usuka — Hayka O Impupone. SBieHHs IPUPOABI (MC). Dusmaeckue sBICHUS:
MEXaHUYECKUE, TeIJIOBbIE, JIEKTPUUECKHUE, MarHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Ousnyeckue BeMWUYMHBL. M3MmepeHue (u3MUecknx BenuuuH. Qusuueckue npu60pb12.
Tloecpewinocms usmepenuti. MexayHapoJIHasi CUCTEMa €IMHUILI.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HAyKH W3Y4YalOT NMPHpPONy. EcmecmeenHo-nayumbiil
MemoO no3HaHusA: HabIoeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BblOBUNMCEHUE 2UNOme3,
9KCHEepUMeHm No Npoeepke 2unomes, O00vbACHeHUue Habaoaemozo aAeieHus. Onucanue
Qusuueckux s61eHUll ¢ NOMOWbIO Mooenell.

[Tpeamer 1 MeTObI GUBUKH.

ﬂemoncmpauuu3

1. Mexanuyeckue, TEIIOBbBIC, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

2. ®usnyeckue NpuOOPHl U TMpoLeaypa MPSAMBIX MU3MEPEHUN aHAJIOTOBBIM M HHU(POBBIM
npubopom.

3. Onpenenenue NOrPeIHOCTH SKCIIEPHUMEHTA.

DponmanvHovle 1a00pamopHvle padomuvl Uiy I1EKMPOHHASL OEMOHCIMPAUUAL.

1.Omnpenenenuie EeHbI ASNEHUS U3MEPUTENHLHOT0 Mpubopa (UCIONb3ysd TEXHOJOTHYECKYIO
KapTy SKCIIEPUMEHTA).

2. N3mepenue o0bEMa KUIKOCTH U TBEPIOTO Teja

3. Onpeodenenue pazmepos Maivlx mei.

Pa3nen 2. [lepBoHayaibHbIe CBeJeHHs 0 CTPOCHHH BelllecTBA

CtpoeHue BeleCTBa: aTOMbI W MOJEKYJBI, ux pazmepsl. Onvimvl, Ookazvlearoujue
OUCKpemHoe cmpoeHue eeujecmad.

JBuxenue dactuil BemiecTBa. CBA3b CKOPOCTH JIBHXKEHMSI YacTHI[ C TEeMIEpaTypoOu.
bpoyHoBckoe nBuwxenue, aupdysus. Bsaumooeticmeue uacmuy eewjecmea: npumsaicenue u
ommanKugaHue.

ArperaTHble COCTOSIHMSI BELIECTBA: CMpoOeHue 24308, JHCUOKOCMel U  MEEPObIX
(kpucmannuuecxkux) men. Bzaumocsenzv medncoy ceoucmeamu 8eujecms 6 pasHblX acpecamHblx
COCMOSIHUAX U UX AMOMHO-MONEKYAAPHLIM cmpoeHuem. OcobenHocmu azpecamuslx COCMOAHUL
6000L.

ﬂemoncmpauuu4

1. HabGmoneHre 6poyHOBCKOTO IBUKEHHUS.

2. HaOmonenue nuddysum.

@ponmanvHvle 1a00pamopHvle PadOMbL U ONbIMbL

1. Ouenka nquameTpa aToMa METOJIOM PSAOB (C UCIIOIB30BaHUEM (PoTorpaduii).

2. OnbITHI 1O HAOTIOIEHUIO TETLIOBOTO PACIIMPEHHSI Ta30B.

3.0mbITH TI0 OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKEHUS (2/1eKMPOHHAA
demoncmpayus).

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

1 MC — sneMenTHI coneprkanns, BKIIOYAIONAE MEKIPEIMETHBIE CBS3H, KOTOPHIE TI0APOOHEe PACKDHITH B
TEMaTHIECKOM TIAaHUPOBAaHUH.

2 311ech U JaTee KypCHBOM 0003HAUEHD! TEMBI, H3ydIeHHE KOTOPEIX POBOAUTCS B O3HAKOMUTEIHHOM IIIAHE.
[lenaror caMoCTOSITEIBEHO ONpeessieT 00beM H3ydaeMoro MaTepHaia.

¥ Bee JlemoncTparun 1 JlaGopatopHbie paGoThI, PEICTABICHHBIE B COACPKAHMI, TOMYCKACTCS (MOYKHO)
HPOBOJIUTD, UCIOJIB3YsI HH(POPMALMOHHBIE U AJIEKTPOHHBIC TEXHOJIOTUH (LM(pPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
*311ech 1 Janee MPUBOIUTCS PACIIMPEHHEIN EPeUeHb Ta60PATOPHBIX PAbOT H OIBITOB, H3 KOTOPOTO yIHTEIh
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO.



Mexanuueckoe [BHKeHUE. PaBHOMepHOE U HepaBHOMEpHOe JABM)KEHHE. (CKOpOCTb.
Cpeonss ckopocmov npu HepasHoMepHOM OsudiceHuu. Pacy€r myTu U BpeMeHH IBUKEHUSI.

SBnenue wuHepUMM. 3axkoH unepyuu. Bzaumooleiicmeue men Kaxk npuvyuHa uzMeHeHus
ckopocmu 0sudicenusi men. Macca kax mepa unepmuocmu mena. Ilnornocts BemectBa. Cas3b
HIOMHOCMU C KOIUYECTN8OM MOJIEKYI 8 eOUHUYe 00bEMA euecmad.

Cwia kak xapakTepucTuka B3aumopeictBusi ten. Cuna ynpyeocmu u 3akoH ['yka.
Hszmepenue cunvt ¢ nomowpro ounamomempa. SIBieHUe TArOoTeHUs U cuna Tsokectu. Cuna
msdicecmu Ha Opyeux naanemax (MC). Bec tena. HeBecomocth. CrioskeHHE CHJI, HAITPaBICHHBIX
no onxHoil mpsimoi. PaBHopelcTBytomas cui. Cuna mpenus. Tpenue CKoabocenus u mpenue
nokos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3

1. HaGmioneHne MexaHH4eCKOro JBUKCHUS Tea.

2. 3mepeHne CKOPOCTH NPSIMOTUHEHHOTO IBH)KECHUSI.

3. HaOmroieHue siBICHUS HHEPIIUH.

4. HaOnromeHue M3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBUM TEIl.

5. CpaBHeHHE Macc M0 B3aUMOICUCTBUIO TEIl.

6. CrnoxeHue cujl, HalpaBJICHHBIX 110 OAHOH MPSIMON.

7. IeMOHCTpaltsl CUJIbI YIIPYTOCTH Ha PAa3IMYHbIX MaTepuaax.

DponmanvHsie 1a60pamopHvle padomsl U ONbLINLL,

1. Onpenenenrne CKOPOCTH PABHOMEPHOTO JBIJKEHHUS (IIApHKa B KUIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. 11.) (91eKmponHas oemoncmpayus).

2. OmpeneneHue cpeiHeld CKOPOCTH CKOJIbKEHHUS Opycka WM LIapuKa MO0 HAKJIOHHOM
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPAOTO Tela.

4. OnbITHI, EMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHUs (AedopManvu) MPY>KUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHMS CKOJIBKEHHUS OT Beca Tella U
XapakTepa COIMpPUKaCAIOUIUXCsl TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

HaBnenue. Cnocoodwvl ymenvuienus u ygenuueHus oasnenus. /asnenue 2asa. 3agucumocms
oasnenusi e2aza om 00véma, memnepamypsl. Ilepedaua Oasnenus meéPOLIMU MeNAMU,
aorcuokocmamu u eazamu. 3axon Iackana. [Tneemamuyeckue mawunvl. 3aBUCUMOCTD JTaBIICHHS
KHUJIKOCTH OT TyouHsl. Coobwarowuecs cocyowl. I uopasnuueckue mexaHusmoi.

Atmochepa 3emnn u armocepHoe naBieHue. [IpuuuHvl cywecmeosanusi 8030VUIHOU
obonouxku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheprozo OasieHus. 3asucumocms
ammocgeprnozo 0asnieHus om Gvlcomvbl HAO YposHem mops. Ilpuboper 01 uzmepeHus
ammocgheprozo dasnerus.

Heticmeue owcuokocmu u 2aza Ha NOSPYIHCEHHOe 6 Hux meno. BplTaakuBaromas
(apxumenoBa) cuna. 3axon Apxumeoda. I[Inasanue men. Bozoyxoniasanue.

Hemoncmpayuu

1. 3aBucuMOCTb JaBlieHHs ra3a OT TeMIEepaTyphl.

2. Tlepenava maBieHUs )KUAKOCTHIO M Ta30M.

3. Coobmaromnmecs: CoCy/Ibl.

4. I'uppaBnrueckuii mpecc.

5. IlposiBnenue necTBUs aTMOCPEPHOTO AABICHHUS.

6. 3aBUCMMOCTh BBITAIKHABAIONICH CHJIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tena |
IUIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIECH CUITBI BECY BHITECHECHHOU KUIKOCTH.

8. YcnoBue 1u1aBaHus TeN: IUUIaBaHWE WM TMOTPY)KEHHE TEI B 3aBUCUMOCTH OT
COOTHOIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.

®@ponmanshsle nadopamophvie pabomul u OnbvIM bl



1. WccnenoBanue 3aBUCUMOCTH Beca Tella B BoJIe OT 00bEMa MOTPYXKEHHOU B )KHIIKOCTh
YacTH TeJna.

2. OmpeneneHre BBITATKUBAIONICH CHIIBI, JCHCTBYIOIIEH Ha TeJo, MOTPYXEHHOE B
KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BHITAIKUBAIOIICH CHITBI, ICHCTBYIOIICH Ha TEJIO B KHUIKOCTH,
OT Macchl Tena.

4. OnbIThl, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIBI, JEHCTBYIOLIEH Ha
TEJIO B KUJKOCTH, OT 00bEMa MOTrpyKEHHOH B KHUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU YKUJIKOCTH.

5. KoHcTpynpoBanue apeoMeTpa WJIH KOHCTPYMPOBAHHUE JIOJKH U OINpEAEIeHUE €€
Ipy30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrust

Mexanuueckast pabota. MOIIHOCTb.

[TpocTeie MexaHU3MBI: pbluar, OJ0K, HAKJIOHHAs TIOCKOCTh. [Ipasuno pasHosecus pviuaea.
Ilpumenenue npasuna pasnogecus pwvluaca K 010Ky. «3onomoe npasunoy mexanuxu. KI1J|
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass sHeprus. Kunemuueckas u nomenyuanvuas snepeus. Illpespawenue
00H020 8U0A MeXAHUYeCKOU SHepauu 8 Opy20u. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

dponmanvusie na6opamopmvie padomst u onvimo’

1. Onpenenenve paboOThl CUIBI TPEHHS TPU PABHOMEPHOM JABIDKEHMHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. WccnenoBaHue yclOBUM paBHOBECHUS pblyara.

3. Usmepenwne KI1/I HakIOHHOM TIOCKOCTH (9/1eKMPOHHASR 0eMOHCMPAUUS).

4. 3yyeHne  3aKOHa  COXPAaHEHUS  MEXaHUYECKOH  DHEpruu  (21eKmpoHHAA
oemoncmpayus).

8 KJIACC

Pa3neu 6. TenuioBbie siBJIeHUS

OcHosHble NON0JHCEHUSL MOLEKYIAPHO-KUHEMUYEeCKOU meopuu cmpoenus sewecmea. Macca
u pasmepvl amomos u monexkyr. Onvimvl, noomeepcoaujue OCHOBHbIE NOJIONCEHUS
MONEKYIAPHO-KUHEMUYECKOU Meopuu.

Mogenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOro COCTOSHUH BemiecTBa. Kpucmaniuueckue u
amopghuvie mena. OOvACHEHUe CBOUCME 2a308, HCUOKOCMeU U MEEPObIX mel HA OCHO8e
NONOJCEHULl  MONeKYIApHO-KuHemuyeckot meopuu. CMauuBaHWE U KANULIAPHbIE S61eHU.
Tennogoe pacuupenue u cocamue.

Temneparypa. Ces3b memnepamypul co CKOpOCHbIO MENN08020 OBUINCEHUSL HACMUY.

Buytpennss sHeprus. Cnocobvl uzmeHenus GHYMpeHHeU 3SHepeul: menionepeoavd u
coseputenue pabomul. Buosl menionepeoayu.: menionpogoOHOCHb, KOHEEKYUS, U3TYYeHUe.

KommdectBo Temnotel. Yoenvrnas mennoémxocms eewecmsa. Tennoobmen u meniogoe
pasnosecue. Ypagnenue meniogo2o bananca.

I1naenenue u omeepoesanue KpUCMALIUYECKUX 8ewjecms. YOenvHas menioma niaeieHus.
Ilapoobpasoseanue u kounoencayus. Hcnapenue (MC). Kunenue. VYoenvnas mennioma
napooopazoeanus. 3a8UCUMOCMb mMeMnepamypsbl KUNEHUsi Om ammocgepHoco O0asileHusl.
Bnasxcnocms 6030yxa.

DHeprus TOUNBA. YOoenbHasi menioma c2opanus.

Ipunyuner pabomuvr mennogvix osucamenei. KII/[ mennosozo osucamens. Tennosvie
osueamenu u 3awuma okpyxcarouei cpeovt (MC).

3axon coxpanenus u npeepawjerus suepauu 6 menaoguvix npoyeccax (MC).

Hemoncmpayuu

1. HaGmoneHrne 6poyHOBCKOTO IBUKECHUS.



Habmonenue nuddysun.

HalGmronenue siBeHnii cMauyuBaHUsI ¥ KAlTWJUISIPHBIX SIBJICHHM.

HaGiroieHre TemioBoro pacimpeHus Tedl.

N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HArpEBaHUH WJTA OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.

Buasl Terionepenaun.

OxnaxJeHre Ipu COBEPLUICHUN PAOOTHI.

HarpeBanue nipu coBepiiieHnr pabOThl BHEITHUMU CHIIAMH.

CoNoORRWN

10. CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOironenne Kuneuus.

12. Halnronenre nocTostHCTBA TEMIIEPATYPHI MTPHU TUIABICHUH.
13. Moieny TEeIOBhIX IBUTATENEH.

@poumansHble 1a6OPaAmMopHbIe paboOmMuvl U ONbIM bl

1. OnbIThl MO OOHAPYKEHUIO EHCTBUS CHJI MOJICKYJISIPHOTO TPUTSKCHUS (2/1eKMPOHHAA
oemoncmpayus).

2. OmbITH IO BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOM COJIM MM caxapa.

3. OnbITh IO HAOIIOICHUIO TETUIOBOTO PACHIMPEHHSI Ta30B, KUIKOCTEH M TBEPIBIX TEIN.

4. OmpeneneHue IaBlIeHHUS BO3IyXa B OalIOHE LINPHIIA.

5. OmbITHI, NEMOHCTPUPYIOIIME 3aBUCUMOCTH [IABJICHUS BO3AyXa OT ero o0néma u
HarpeBaHMs WU OXJIAXKICHHS.

6. HaGmronenne M3MeHEHHs BHYTPEHHEH DHEPTUU Tela B PE3ysbTaTe TEIUIONepenadyd U
pabOTHI BHEIIHUX CHIL.

7. WccnenoBanue sSBJICHUS TEIII0O00MEHA TP CMEIIMBAHUH XOJIOAHOM U TOpSYC BOIBI.

8. HccnenoBanue mporiecca UCIapeHusl.

9. OmnpeneneHre OTHOCUTENHLHON BIAXXHOCTH BO3/IyXa.

10. Onpedenenue yoenvbHoti meniomol NAA6IeHUs 1b0d.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIC SIBJICHUSA

Onexmpuzayusi men. JIBa poma dJIEKTpUUECKHX 3apsaoB. BzammonelcTBue 3apsKEHHBIX
Ted.

Onekrpuueckoe none. [lpunyun cynepnosuyuu 21eKmpuyecKux noiel (Ha KaiecmseeHHoM
VposHe).

Hocumenu snexmpuueckux 3aps0o6. Onemenmaphviti snekmpudeckuil 3apso. Cmpoenue
amoma. IIpOBOTHUKYU U AUDIIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUYECKOTO 3apsiia.

OnexkTpuueckuil TOK. VYenoeus cywecmeosanus snexkmpuyeckozo moxa. VIcTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DnekmpuuecKkuti MoK 8 HCUOKOCMAX U 2a3aX.

PaboTa 1 MOITHOCTB 2IEKTPUYECKOro ToKa. 3akon /[coyns—/lenya. nekmpuueckue yenu
u nompebumenu 921eKMpUYEcKol IdHepeuu 6 Ovimy. InekTpuueckas uenb. Cuia Toka.
DOnektpuueckoe HanpspkeHue. ComMpoTHBIIEHHWE TPOBOAHHKA. YOenbHOe conpomueieHue
sewecmsa. 3akoH Oma ans ydactka uenu. [locnenoBarenpHoe M MapaielbHOE COEIMHEHUE
MPOBOJIHUKOB. Kopomkoe 3amvikaHnue.

ITocrosiHHbIE MarHuThl. B3auMonelcTBUE MOCTOSIHHBIX MAarHutoB. Maenummuoe noie.
Maenumnoe none 3emau u e2o 3nauenue 01 dHcuznu Ha 3emne. Onvim Opcmeda. Macnummnoe
noie snekmpuueckoeo moka. Ilpumenenue s1ekmpomazhumos 6 mexHuke. [lelicmeue
MA2HUMHO20 NOAA  HA HNPOBOOHUK C MOKOM. JleKkmpoosuzamens NOCMOSAHHO20 MOKA.
Hcnonvzosanue anekmpoosucameneti 8 mexHU4eCKUXx yCmpoucmeax u Ha mpascnopme.

Onvimset ~ @apaoes. Aenenue  snekmpomacnumuon  unoykyuu. Ilpasuno  Jlenya.
Onekmpocenepamop. Cnocobvl nonyuenus 31eKmpudeckou JSHepeuu. DIEKTPOCTAHIUM Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu

1. Dnexrpusanus tei.



JIBa poJia JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIEKTPOCKOTA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXPaHEHHMS IEKTPUUECKUX 3apsi/IOB.

[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHi€e CUJIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJISL.

HcTOYHUKY ITOCTOSHHOI'O TOKA.

JleficTBUSA PIEKTPUYECKOTO TOKA.

CoNoORRWN

10. DJIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. ["a30BbIit pa3ps.

12. W3mepenue cuibl TOKa aMIIepMETPOM.

13. M3MepeHue 31eKTpUuecKoro HaupsyKeHHUs BOJIbTMETPOM.

14. PeocraT u Mara3us COnpOTHBIIEHUM.

15. B3anmoneiicTBue NOCTOSHHBIX MarHUTOB.

16. MonenupoBaHie HEBO3MOKHOCTH Pa3/IeiCHHUs TIOIIOCOB MarHUTA.

17. MozenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmnbIT OpcTena.

19. MarnutHoe nosie Toka. DJIeKTPOMarHur.

20. JleiicTBrEe MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

21. DJEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

22. HccnenoBanue sSBJICHUS JIEKTPOMArHUTHON WHIYKIIUH.

23. OnbiThl Dapajes.

24, 3aBUCHUMOCTh  HANpaBJ€HUS  MHAYKIMOHHOIO TOKa OT  YCIIOBUH  €ro
BO3HUKHOBEHHUS.

25. DNeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

@ponmansvusle nadopamophvie pabomul U OnbvIM b
OI1IBITEI 10 Ha6J'IIO)IeHI/IIO OJICKTpHU3alH TCII HHI[yKIIHefI " IIpHU COITPUKOCHOBCHHHU.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MO HA TIPOBOJIHUKH U JUIIEKTPUKH.
COopka u mpoBepka padOThl AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHue CUIIbI TOKA.
N3MepeHne u perynmpoBaHue HAPSIAKEHUS.
HUccneoosanue sasucumocmu CUJlbl moka, udymezo yepes  pe3ucmop, om
CONPOMUBTIEHUS. PE3UCOPA U HANPANCEHUS. HA pe3Uucmope.

7. Ol’lbll’l’Zbl, deMOHcmpupy;owue 3A6UCUMOCMb ANNEKMpU4eCcKoco COnpomueeHusl
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CedeHUs U Mamepuad.

8. Ilposepxa npasuna crodxicenuss HANPSINCEHUL NPU NOCe008AMENbHOM COCOUHEHUU 08YX
Pe3uUCmopos.

9. Ilposepxa npasuna 015 cunvbl MOKA NpU NAPALLETbHOM COEOUHEHUU PE3UCTOPOS.

ook wndE

10. OmnpeneneHne pabOThI AIEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHre MOITHOCTH JIEKTPHUECKOTO TOKA, BBIJCIAEMON Ha PE3UCTOPE.

12. WccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HAYIIErO Yepe3 JaMIIOuKy, OT
HAINpSHKCHUS Ha HEll.

13. HccnenoBanre MarHiTHOTO B3aUMOIEHCTBUS TIOCTOSTHHBIX MAarHUTOB.

14. W3yueHre MarHMTHOTO TIOJISl MOCTOSHHBIX MAarHUTOB NpPU UX OOBCIUHCHUU U
pa3IelieHHH.

15. HccnenoBanue ACHCTBUS SJCKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OnbITE, JAEMOHCTPHPYIONINE 3aBUCHMOCTHh CHJIBI B3aMMOJCHCTBHS KATYIIKH C
TOKOM M MarHWTa OT CHJIbI TOKA M HAIIPABJICHHS TOKA B KATYIIIKE.

17. W3yueHwne AeiCcTBUS MATHUTHOTO IOJISE Ha MTPOBOJIHUK C TOKOM.

18. U3zyuenue pabomul 21ekmpoosucamerns.

19. Nzmepenne KI1/] anmekTpoaBuraTeIbHON YCTAaHOBKH.



20. OnbITEI 1o HUCCICIOBAaHUIO SABJICHUA BJIGKTpOMaFHHTHOfI HWHAYKIWH:
HCCICIOBAaHUC W3MEHCHUH 3HAUCHUS U HaIlrpaBJICHUS WHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJIeHUsI

Mexanudeckoe aBukeHHe. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTENBHOCTH
MEXAHUYECKOT0 JIBW)KEHUs. PaBHOMEpHOE MpsMOJIMHENHHOE JBUXeHUE. Hepagnomeproe
npamonunelnoe oguxcenue. CpemHssl u MSHOBEHHASl CKOPOCMb mend Npu HepasHOMEPHOM
0BUIICEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe osudxcenue. CBoOoHOE majgeHue. Onvimol
T'anunes.

Jluneinas u yenosas ckopocmu. Llenmpocmpemumenbroe yckopeHue.

IlepBbiit 3akoH Hprotona. Bropoi 3akoH Herorona. Tperuit 3akon HerotoHa. [lpunyun
cynepnosuyuu Cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOAbICeHUs, CUId MpeHus
NOKOS5, Opyaue 8Udbl MpeHUs.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOJHOTO TaJeHUS.
Heuoicenue nnanem eoxpye Connya (MC). Ilepsas xocmuueckas cxkopocms. Hesecomocmv u
nepezpysKu.

PaBHOBecue MarepuanbHON TOYKH. AOcontomuo meépooe meno. Pasnosecue meépooco
mena ¢ 3aKpeniéHnou ocvio epaujerus. MomeHT cuiibl. [lenmp msowcecmu.

Nmnynsc Tena. Mszmenenue umnynvca. Mmnynoc cunvl. 3aKOH COXPAaHEHUSI UMITYJIbCA.
PeaxtuBnoe nBukenue (MC).

Mexanuueckasi paboTa U MOIIHOCTh. Paborta cun Tsxkectu, ynpyeocmu, mpenus. Ces3v
oHepeuu u pabomul. IloTeHLManbHasE 3HEPrUsl Teja, MOJHATOrO HAJl MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanonas snepeus cocamou  npyxcunsi. KuHernueckas osHeprusa. Teopema o
KuHemuyeckou sHepauu. 3aKOH COXPaHEHHsI MEXaHUUECKON SHEPIHH.

Hemoncmpayuu

1. HaGmroneHne MeXaHM4eCKOIo JBMKEHUSI Tela OTHOCUTENIBHO PAa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TyTel M TpPaeKTOpPUH JBMKEHUS OJHOTO M TOTO K€ Tela OTHOCHTEIbHO
pa3HBIX TEJI OTCUYETA.

3. W3MepeHue cKOpOCTH U YCKOPEHHMSI TPSIMOJIMHEHHOT O IBUKEHHUS.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBH)KEHUS.

5. HaGmroneHnue ABMKEHUS Tela MO OKPY>KHOCTH.

6. HaOmroeHne MeXaHUYeCKUX SIBIICHHH, TIPOUCXOISIINX B cHucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOnHeTa (PU3HUKH.

7. 3aBHUCHMOCTbH YCKOPEHHMsI TeJla OT MaccChl TeJla U IEHCTBYIOIIEH Ha HETO CUJIBL.

8. HalOmroieHne paBeHCTBa CUJI IPH B3aUMOACHCTBUH TeJl.

9. 3meHeHune Beca Tela MPH YCKOPEHHOM JIBUKCHUH.

10. [Tepenaya ummysbca Mpu B3aUMOJICHCTBUHU Tell.

11. [TpeoOpa3zoBanus SHEPTUH NPU B3aUMOIEHCTBUH Tell.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aMMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbca PH a0COIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. Habmronenne peakTHBHOTO JBUKCHHUSI.

15. CoxpaHeHue MeXaHU4YeCKOW SHEPTHH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHHEe MEXaHWYECKOH SHEpruM MpHU ABWKEHHM Tella TOjA JeWCTBUEM
NPYKUHBL.

Dponmanvusvie 1adopamopHsle padomuvl U ONbLIMbL

1. Koncmpyuposanue mpaxma 0151 pazeoHa U OanbHeuule20 PABHOMEPHO2O OBUNCEHUS.
wapuxa uiu menedcKu.

2. OmpeneneHue CpeaHEHl CKOPOCTH CKOJIBKECHHS Opycka WM JABWKEHUS IIIapuKa IO
HaKJIOHHOM MIOCKOCTH.



3. OnpezencHue YCKOpPEHHs Teja TPU PABHOYCKOPEHHOM [BHXKCHHU 110 HAKJIOHHOM
IUTOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBM)KEHUH 0e3
HaYaJIbHON CKOPOCTH.

5. I/ICCHCHOBaHHe 3aBUCUMOCTH CHJIBI TPCEHHUA CKOJIBXKCHUA OT CHJIbI HOPMAJIBHOI'O
JIABJICHUSI.

6. Onpenenenne kodp UIIMEHTA TPEHUS CKOJIBKCHHUSL.

7. Ompezernenune KECTKOCTH MPYKUHBI.

8. Ompenenenne pabOThl CHIJIBI TPEHHS TMPH PABHOMEPHOM JIBUKCHHU Tena TI0
TOPU30HTAILHOMN MTOBEPXHOCTH.

9. Ompeznenenue pabOThI CWIIBI YIIPYTOCTH NpPU TOABEME TIpy3a C UCIOJIb30BAHUEM
HETOIBMYKHOTO ¥ MOIBIYKHOTO OJIOKOB.

10. W3yueHne 3akoHa COXPAHEHUS SHEPTHH.

Pa3nesn 9. Mexanuveckue KoJie0aHUsI H BOJHBI

KonebarenbHoe aBmxkenue. OCHOBHBbIC XapaKTEPUCTHKU KOJeOaHUI: MEpUOM, 4acToTa,
amiuiutyna. Mamemamuueckuti u  npysxcunnoldl maamuuxu. Illpespawenue dsuepeuu  npu
KonebamenbHOM OBUINCEHUU.

3aryxaroiue konebanus. BeiHyX1eHHbIe KoaeOaHus. Pe3oHaHc.

Mexannueckue BONHBI. (CBOHCTBA MEXaHMUYECKUX BOJH. [IpoodonbHble U nonepeyHvle
B0JIHbL. J[TUHA BONIHBI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue 80iHbI 8 M8EPOOM melle,
ceticmuyeckue eonnvl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompasicenue 38yka. Mngpaseyk u yiompazeyx.

Hemoncmpayuu

1. HaGmonenue konebaHuii Tel 1Mo ASHCTBUEM CHITBI TSHKECTH M CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

HabitoieHne BbIHYX/I€HHBIX KOJIe0aHUI U pe30HaHca.
PacnipocTpanenue npogoabHbBIX U MONEPEUYHBIX BOJIH.
HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTMUYECKHI pe30HaHC.

(Dponmaﬂbnbw aabopamopuvie padbomovl U ONbLIMbL

1. Ompenenenue yacToOTHI U NEepHO/Ia KoJeOaHUI MaTEMaTHYECKOTO MasTHUKA.

2. OmpeneneHre 4acTOTHI U MEPHO/a KOJNeOaHUH TPY>KUHHOTO MasTHUKA (2J1eKIMPOHHAA
demoncmpayus).

3. HUccnenoBanmne 3aBHCUMOCTH TEpPHOAA KOJEOAHWH TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. UccnenoBaHue 3aBHCHUMOCTH IepHoAa KosieOaHMI NMPYKMHHOTO MasTHHUKA OT MaccChl
rpy3a (371eKmpoHHA OEMOHCIMPAYUSL).

5. IlpoBepka HE3aBUCUMOCTU Tepuoja KoyiebaHWil Ipys3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh TIepro/Ia KoJieOaHUi TPYKUHHOTO MasTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepeHne yCKOpeHUs CBOOOTHOTO MaJeHUS (I1eKMPOHHAA 0eEMOHCIMPAYUs).

SRR

Pa3zpnen 10. DnekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

ONEKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. Cgolicmea 31eKmpoMaAcHUMHbBIX
eonn. Illkana anekmpomacnumuelx 6o0aH. HMcnonv3osanue 31eKMPOMASHUMHBIX 80IH OISl
COmMOBOLL CEs3U.

DJeKTpoMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CgoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBEIE CBOWCTBA CBETA.
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@ponmansusle nadopamophvie” padGomsl U ONbINIbL
1.  HM3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MIOMOIIBIO MOOMIBHOTO TenedoHa.

Pa3zgen 11. CBeToBELI€e IBJIEHUS

JlyueBas mozenb ceta. Mctounuku cBeta. [lpsamonunetinoe pacnpocmpanenue ceema.
3ammenusa Connya u Jlynor. Otpaxenue cBera. [lnockoe 3epkano. 3akoH ompasdceHus ceema.

[Ipenomsienne cBera. 3akOH MNpelIOMIIEHUS cBera. [lonHoe 6nympenHee ompadiceHue
ceema. Hcnonvzosanue noiHo20 6HympenHe20 ompasiceHus 8 ONMU4eCcKUx c8emosooax.

Jlunza. Xon mydeir B nmH3e. Onmuyeckas cucmema gomoannapama, MuKpocKona u
meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocms u oanbHozopkocme.

Pasnoocenue 6enozo ceema 6 cnekmp. Onvimvl Hviomona. Cnodswcenue cnekmpanbHvix
46emoa.

Hemoncmpayuu
[IpsmonuHeitHOE pacpocTpaHeHHUEe CBETA.
OTtpaxxeHue cBera.
[Tonydyenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienune ceera.
OnTUYEeCKUN CBETOBOI.
Xon nydeil B cobuparouieil JuH3e.
X0 ny4del B pacCeuBarolIen JINH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[TpunHmn neiicTBus QoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mopnens rnasa.

11. Paznoxenune 6eoro cBera B CIIEKT).

12. [Tomyyenue 6e0ro cBeTa MpU CIOKEHUU CBETA Pa3HBIX IIBETOB.

@ponmanvuvie 1a00pamopHvle PAdONbL U ONbIMbL

1. UccnenoBanue 3aBUCUMOCTH YIJla OTPa’K€HUS CBETOBOTO JIy4ya OT yIJia MaJeHHUsl.

2. VzydeHune xapakTepUCTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanne 3aBUCHMOCTH yTila TPEIOMIICHHUSI CBETOBOTO Jy4da OT yrJia TaJeHHs Ha
TPAHUIIE «BO3TYX—CTEKIIO».

4. TlonydyeHue n300paxeHi ¢ TOMOIIbI0 COOMPAOILIEH JIUH3BI.

5. Onpeznenenue (OKYCHOTO PpAcCTOSHUSI W ONTHYECKOW CHJIBI COOMpAroIiel JIMH3bI
(271eKmpoHHaA 0emoncmpayu).

6. OMmBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTD (2/1eKMPOHHAA 0eMOHCIMPAUU).

7. OnpITBl MO BOCHPUSATHIO I[BE€TA IMPEIMETOB IPU KX HAOJIOJEHUU Yepe3 LBETOBBIE
GUIBTPHL.

CoNoOA~WNE

Pa3znen 12. KBanToBble sIBJIeHHS

Onwvimul Pezepgpopoa v mitanerapuas mojaenb atoma. Mojens atoma bopa. Hcenyckanue u
noznowjerue ceema amomom. Keanmur.

PamnoaktuBHOCTB. Aabgha-, bema- u eamma-uznyuenus. CTpPOCHHE aTOMHOTO spa.
Hyxnounas moodens amomnoco sopa. HMzomonwi. Paouoaxmusenvie npespawenus. Ilepuoo
noIypacnada amomHbix soep.

SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsAJOBOTO M MAacCOBOro uwucen. Peaxyuu
cunmesa u oenenus sioep. Uemounuxu snepeuu Connya u 3630 (MC).

SAnepuHas sHepretuka. /eticmeaus paouoakmusHulx uznyienuil Ha scugvle opeanusmol (MC).

Hemoncmpayuu

1. CrekTpsl U3Ty4eHUS U MOTTIOMICHUSI.

2. CHeKTphI pa3IMIHbIX T'a30B.

3. CnekTp Bogopoja.

4. Habmronenne TpekoB B kamepe Bunbcona.

5. Pabota cuéTurka MOHU3UPYIOUIMX H3ITy4EHHH.



6. Perucrpamus u3ny4eHus IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.

DponmanvHsle 1ab6opamopHvlie padomvl U ONbLIMbL

1. UccnenoBanue TPEKOB: M3MEPEHME HHEPIMM YaCTUIBl IO TOPMO3HOMY IyTH (110
dboTorpadusam) (21eKmpoHHaAs 0eMOHCMPAUUs).

2. 3mepenue paiuoakTUBHOTO (hOHA (271eKMPOHHAA OEMOHCIMPAUUSL).

IToBTOpHTEIBHO-0000 AN MOIYIb

[ToBropuTenpHO-0000IAOIMI  MOIYAb  IpeJHA3HaueH [uid CHCTeMaTH3aluud U
0000111eHUsT TPEMETHOTO COJICPYKAHHS U OTBITA IEATEIbHOCTH, IPHOOPETEHHOTO NPU U3YYCHUU
BCEro Kypca QU3UKH.

IIppy wu3ydeHMM [aHHOTO MOXYJS pEanu3ylTCI M CHCTEMATU3UPYIOTCS  BUABI
NeSITEIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneuumBaeTcs JOCTHXKEHME NPEIMETHBIX U
METaIpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00yueHHs, (POPMHUPYETCS ECTECTBEHHO-HAYy4Hast
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB HCCIICINOBAHUS SIBICHUH IHPUPOABI U TEXHUKH,
OBJIQICHUE YMEHHSAMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBbIC 3HAHMA,
pelaTh 3aa4d, B TOM YHMCJIE€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

IIpuHIMIIIAIBHO NEATEIBHOCTHBIM XapakTep JaHHOIO Pa3feNa peaiu3yeTcs 3a CUET TOro,
YTO y4allluecs BBINOIHAIOT 3aJJaHKsl, B KOTOPBIX UM MpeJlaracTcs:

" Ha OCHOBE IIOJYYCHHBIX 3HAHWHA pPAclO3HABaTh M HAYYHO OOBICHATH (U3NYECKHE
ABJICHUS B OKPY’KAIOLIEN PUPOE U IOBCEIHEBHOM JKU3HH;

" WCHOJIB30BATh IO PYKOBOJACTBOM II€AAarora HAaydHbIE METOAbl HCCIEAOBAHMSA
¢u3nueckux sBICHUH, B TOM YHUCIIE JUIl NPOBEPKU TUIOTE3 U IOJYYCHHS] TEOPETUUYECKUX
BBIBOJIOB;

" OOBACHATH C ONOPOW HAa JUIAKTUYECKUI MaTepuasl mocjie oOCYKAEHUs C MeJarorom
Hay4HbIE OCHOBBI Hau0OJiee BAXKHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHMH, Harpumep,
MIPAaKTUYECKOTO HCIIOJNIb30BAaHUS PA3IMUYHBIX HCTOYHUKOB DHEPIMM Ha OCHOBE 3aKOHa
IIPEBPAILCHNS U COXPAHEHHSI BCEX U3BECTHBIX BUJ0B JHEPIHH.

Kaxngas u3 TeM JaHHOrO pasfena BKIOYAECT HKCIEPUMEHTAIbHOE HCCIIEJOBAHHE
00001IaoIero xapakTepa Ha yCMOTpEHHe Iefarora 1 mpu ero nomounu. Pasnen 3aBepiiaercs
IPOBEIEHUEM JTUArHOCTUYECKOM U OLIEHOYHOH paboThl 32 KypC OCHOBHOM IIIKOJIBI.

[NIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  VYEBHOI'O  IIPEJMETA
«®U3NKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHU A

B nienmom pesynbrathl ocBoeHus oOyuarommmucs ¢ 3[IP yueOHoro mpeamera «Du3ukay
JOJDKHBI COBIIAJaTh C pe3yjabTaTaMd IMPUMEPHON paboueil MporpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

Hanbosee 3HAYUNMBIMH SIBIISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00Y4EHUIO U LIeJIeHANPaBICHHOM MO3HABATENbHOMN EATETbHOCTH;

YCTAaHOBKA Ha OCMBICIICHHE JIMYHOTO ONbITa, HAOMIOJEHUN 3a (QU3NYECKUMU
AKCIIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICIIEHHE pe3yJIbTaTOB HAOIIOJEHUI 3a MPUPOJHBIMU U TEXHOT'€HHBIMU
SBJICHUSIMU C TMO3UIMHA (PU3NYECKHX 3aKOHOB;

CIIOCOOHOCTH OLIEHHMBATh MPOUCXOSIINE U3MEHEHUS U UX IMOCIENCTBUS; (HOpMYIHpOBATh
U OLIEHUBATh PUCKU, POPMUPOBATH OIIBIT;

MOBBILICHHE YPOBHS CBOEW KOMIETEHTHOCTH Yepe3 MPaKTUYECKYI0 NEeSATEIbHOCTh (IIpH
COBMECTHOM BBITIOJTHEHUH JIAOOPATOPHBIX MPAKTUYECKUX padoT);



yYMEHHUE pa3nuyarh y4eOHbIe CUTYaIluH, B KOTOpBIX ydamuiics ¢ 3IIP Moxer neiicTBoBaThH
CaMOCTOSITENIbHO, M CUTYyalluH, IZIe CIEAYET BOCIOJb30BATHCS CIPaBOYHON HMHpoOpMaiued u
JpYTMMH BCIIOMOTaTENIbHBIMU CPEACTBAMY;

CHOCOOHOCTh IPUHHMMAaTh pELICHWE B JKU3HEHHOW CHUTyallud Ha OCHOBE IepeHoca
MOJYYECHHBIX B X0JI¢ 00y4eHUs! (PU3NIECKUX 3HAHUH B aKTyaJbHYIO CUTYAIHIO;

CHOCOOHOCTh COOJIIOJaTh B IOBCEJIHEBHOW JKU3HHM INpaBWila JUYHONH OE30I1aCHOCTH Ha
OCHOBE IMOHMMaHUs (PU3MUYECKUX SBJICHUN M 3HAHUS 3aKOHOB (PU3UKU;

yYMEHUE KPUTUYECKH OLICHUBATh MOIYYEHHYIO OT COOECeHNKA NH(OPMALIHIO, COOTHOCS €€
CO 3HaHUEeM (PU3UYECKHX 3aKOHOB,;

CHOCOOHOCTh NEpeAaTh CBOM COOOpPa)XKEHUs, YMO3AKIOUYEHHUS TaK, 4YTOObl ObITh MOHATHIM
JIPYTUM YEJI0OBEKOM;

a/IEKBaTHOCTb MOBEJCHMs 00Y4YarOUIerocs ¢ TOYKU 3pPEHUs OMACHOCTU MM 0€30I1aCHOCTH
JUIsL ce0s WK U1 OKPYKAIOIIHX;

YBa)XKCHHE K TPYAYy U pe3ybTaTaM TPYJOBOMU ACITEIbHOCTH;

yriayOieHue MpeACTaBIEeHUN O IEJIOCTHOM KapTUHE MHUpPAa Ha OCHOBE IPUOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHbIX 3HAHUM U IPAKTUUECKUX YMEHUM.

METANPEAMETHBIE PE3YJIbTATHI

Osnadenue yHusepcatbHoIMu YUeOHbIMU NOZHAGAMEIbHBIMU OCUICHBUAMU:

BBISIBJISITH PUYMHBI U CIIEACTBUS MPOCTHIX (PU3HUECKUX SBICHMUIA;

onpeaenaTh (pU3MYecKHe IMOHATHS, CO3/1aBaTh O0OOIIEHUS, yCTaHABIMBATh AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIILHO BHIOMPATh OCHOBAHHS U KPUTEPUH Ui KiacCHU(pUKALUH,
UCIIOJIB3YS CIPABOYHYIO HH()OPMAIIHUIO U OIUPASCh HAa aJITOPUTM YICOHBIX JICHCTBUN;

yCTaHABIMBaTh MPUYMHHO-CICACTBCHHbIE CBSA3U, CTPOUTH JOTHUYECKOE pacCyXIeHue,
YMO3aKIIO4YeHne (MHAYKTHBHOE, JCIyKTHBHOE, II0 AaHAJIOTHU) W JIeNaTh BBIBOABI O]
PYKOBOJICTBOM TI€/Iarora;

WCKAaTh WK OTOMpaTh HH()OPMAIIHIO HITH JTAHHBIC U3 HCTOYHUKOB C YYETOM IPEITI0KESHHOM
yueOHOI 3a/1a4M U 3aJIaHHBIX KPUTEPHUEB.

CO3/1aBaTh, MPUMEHITh W TPEOOpPA30OBHIBATh 3HAKU M CHMBOJIBI, MOJCIA U CXEMBI IS
pelieHus yueOHbIX U TO3HABATENbHBIX 33/1aY;

C TIOMOIIIIO TIEIarora WM CaMOCTOSTEIHHO MPOBOJIUTH OIBIT, HECJIOKHBIA IKCIIEPUMEHT
M0 YCTaHOBJICHUIO OCOOCHHOCTEH (pU3MUeckoro 00bEKTa UK SIBICHUS;

peoOpa3oBbIBaTh HHPOPMAIMIO U3 OJTHOTO BUAA B APYroi (Tabyuily B TEKCT U IIp.);

yCTaHABIMBATh B3aUMOCBS3b (PU3MYECKUX SIBICHUNW M TPOIECCOB, UCIONB3Yys alTOPUTM
y4eOHBIX JIEUCTBHIA.

Osnadenue ynugepcanibHoiMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OCO3HAHHO HCIIOJh30BaTh PEUEBHIE CPEJCTBA B COOTBETCTBHH C 3aJa4eil KOMMYHUKAITUU
JUTSL BRIPQYKEHUSI CBOMX MBICTIEH M MOTpeOHOCTEH /sl TUIAHUPOBAHUS CBOEH NIeSATEHHOCTH;

OpraHW30BBIBaTh Y4eOHOE B3aUMOJCHCTBHE B Tpymnme (OmnpeaessiTh OoOIue IIeNH,
pacmpeensTh Pou, JOTOBapUBATHCS APYT C APYTOM H T. 11.).

IICJICHAIIPABJIICHHO ~ WCIOJIb30BaTh  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIC — TEXHOJIOTHH,
HEOOXOUMBIC JJIs PEIIeHUs yYeOHBIX U MPAKTUIECKUX (PU3UUYECKUX 3a/1a4;

OpPTaHHW30BBIBATH y4EOHOE COTPYAHHYECTBO W COBMECTHYIO JICATECIBHOCTh C YYHTEIEM H
CBEPCTHHUKAMH B MPOIIECcCe 3aHATUN (HPU3UKOM.

Osnadenue yHu8epCanbHbIMU YUeOHBIMU PECYTAMUCHBIMU OCUCHMEUAMU:

MOHUMAThH 1M €CTeCTBEHHOHAYYHOTO OOy4YeHUs, CTaBUTh U (popMymupoBaTh AJs cebs
HOBBIC 33J7]a4M B yueOe U MMO3HABATEIHLHOM JIeATeTbHOCTH;

oOHapyxuBaTh U (HOPMYyIHUpPOBaTh Y4eOHYIO MpOOIeMYy, OINpEAeNsaTh IeNb Y4eOHOM
JESITSIIBHOCTH;

CaMOCTOSITENIbHO WJIH C TOMOIIBI0 YYHUTENs IJIAaHUPOBATh MYTH TOCTHIKEHUS IeNel B
bu3nyecKuX 3KCIepUMEHTaX, B TOM 4YHCJIE albTepPHATUBHBIE, OCOZHAHHO BBIOMpPATh Hambojee
a¢dekTuBHBIE CIOCOOBI pENICHUs YUeOHBIX U TO3HABATEIHHBIX 3a/1a4;



COOTHOCUTH CBOM IIPAaKTUYECKHE JEUCTBUS C IUIAHUPYEMBIMM  pe3yJbTaTaMU,
OCYILIECTBIIAATH KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLIECCE NOCTHKEHUS PE3yJIbTaTa, OIPEIEIIATh
CHOCOOBI JICUCTBUI B paMKax IMpPEIOKEHHBIX YCIOBUU M TpeOOBaHUI, KOPPEKTHPOBATH CBOU
JEUCTBUS B COOTBETCTBUM C U3MEHAIOILEHCS CUTYyalluen;

NPaBUWIBHOCTh  BBIIIOJHEHUS OSKCIIEPUMEHTANbHONW yueOHOH 3amaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILCHUS;

BJIaJICHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLIEHKH, IIPUHATHS PELICHUN U OCYLIECTBICHUSA
OCO3HaHHOI'0 BBIOOPA B yueOHOM U MO3HABATEIILHON AEATENbHOCTH;

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IUIaH €€ U3MEHEHNS,

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh [P pEeLLICHUH y4eOHOM 3a1auu;

0CO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATh BCE BOKPYT.

MNPEJIMETHBIE PE3YJIBTATHBI

TpeGoBaHus K NMpeIMeTHbIM pe3yJIbTaTaM O0CBOEHUsI y4eOHOro npeamera «Pusukay,
pacnpejiejeHHbIe 10 ToaM 00y4eHust

Pesynbrarel o rogam GopMynUpyHOTCs O MPUHIUIY JOOABICHHS HOBBIX PE3YylIbTaTOB OT
roga K roay (pe3ydbTaTbl OYEPEAHOrO0 TojJa [0 YMOJYaHUIO BKJIIOYAIOT PE3YJIbTaThl
MPEIbIIYIINX JIET).

7 KIIACC

[TpenMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTb CHOPMHUPOBAHHOCTH Y
o0y4aromuxcsi yMeHHi:

— OPHEHTHUPOBATHCS B IMOHATHUSX U ONEPUPOBATH UMK Ha 0A30BOM ypOBHE: (PH3UUECKHE U
XUMHUYECKHE SIBIICHUS; HAOIIOJEHUE, dKCIICPUMEHT, MOJEIb, TUIIOTE3a; CIUHUIBI (DHU3UISCKUX
BEJIMYMH; aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KHUAKOE, ra3000pa3Hoe);
MEXaHWYECKOEe JBM)KCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHMHOE), TpPaeKTOpHs,
paBHOJICHCTBYIOIAs cui, AedopMarus (ynpyrasi, maacTUIecKas), HeBECOMOCTb, COOOIIAOIIUECS
COCY/IbI, C OTIOPOH Ha AUIAKTUYECKUN MaTepHa

— pasnuyath sBieHUs (Iudys3us; TEMIOBOE IBMKEHHE YACTHIl BEIIECTBA; PABHOMEPHOE
JBUKEHHE; HEPaBHOMEPHOE ABM)KEHUE; UHEPLUs; B3aUMOJCHCTBHUE TeN;, pagHogecue meépovix
men ¢ 3aKpenyiéHHOU 0Cblo 8paujenus; Teperada JaBjIeHus TBEPABIMU TellaMU, KMIKOCTIMHU U
razamu; arMochepHoe JaBleHWE; TUIABAaHUE TeJ; TMPEBPALIEHUS MEXaHUYECKOW SHEPTHH)
110 ONHMCAHUIO MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
buznueckoe sBJIEHUE, TOCIIE MIPEIBAPUTEIILHOTO OOCYKACHHUS C MEAarorom;

— pacrmo3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SBICHHUM B OKPYXAIOIIEeM MHUPE, B
TOM uncle (U3NUECKUe SIBICHUS B MIPUPOJIE: MPUMEPHI JIBUKESHHS C PA3TMUYHBIMU CKOPOCTSIMH B
)KUBOW W HEXHUBOW TPUPOJAC; JCUCTBUE CWIBI TPEHHUS B TPHUPOJE M TEXHUKE; BIIUSHUE
aTMoc(epHOro AaBlieHUs HA )KMBOW OpPTraHW3M; IUIaBaHHUE PhIO; pblUuard B Tele YelOBEKa; MpHU
9TOM TIEPEBOJUTH TPAKTHYCCKYIO 3aJady B  y4eOHYIO, BBIICIATh CYIIECTBEHHBIC
CBOMCTBa/MpU3HAKY (PUBNIECKUX SIBIICHUH C MOMOIIBIO MEarora;

— OIKMCHIBATh M3YUYCHHBIE CBOMCTBA TEN U (PU3UYECKUE SBIICHUS, UCTIOIB3YS (DU3NUECKUE
BEITMYUHBI (Macca, 00BEM, TJIOTHOCTh BEIIECTBA, BPEMS, MYTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BeC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOTO Tena, KHUIKOCTH,
rasa), BRITAJIKMBAIONIAs CWJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, TJICUYO CHJIBI, MOMEHT CHJIBI,
KOX(UIIMEHT TOJE3HOTO ACHCTBHSI MEXaHW3MOB, KHHETUYECKAsl U MOTEHIMAbHAS YHEPTHUs) C
OTIOPO# Ha CXeMY; MPU ONMHMCAHUH PACKPHIBATh (PU3MUECKHUI CMBICI UCIIOJIB3YEMbIX BEIIMUWH, UX
0003HaueHHsI U €JUHMIBI (PU3NYECKUX BEIUYUH, HAX0OUMb (POopMYbl, CEA3blearowue OaHHYIO
@uszuueckyro enuduHy ¢ OpyeuMu GeIUYUHAMU, CIMPOUMb 2PAdUKU UYUEHHbIX 3A8UCUMOCTEl
Qusuveckux senuyuH ¢ OTIOPON HA TUJAKTUYECKUI MaTepHal;

— XapakTepu30BaTh CBOICTBA TeJ, PU3NYECKHUE SIBICHUS U MTPOLIECCHI, UCTIOIB3YS IPaBHiia
CJIOKEHUs U (BIIOJIb OAHOM TIPsIMON), 3axon I'yka, 3axou Ilackans, 3akon Apxumeoa, npasuio
pasnosecus pviuaza (610Ka), «3010moe NPasuioy» MexaHuku, 3aKOH COXPaHEHUsI MEXaHUYECKON



SHEpPIrUU; MpHU OSTOM JaBaTh CJIOBECHYIO (OPMYTHMPOBKY 3aKOHAa M 3aNUCLIBAMb €20
Mamemamuyeckoe 8blpadcenue noo pyKko8oOCMEOM nedazoea ¢ 00CysHcoeHuem niana pabomaol;

— OOBSCHATH (hU3MYECKHE SBJICHHUSA, IPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUECHTHUPOBAHHOIO XapakTepa: IpH I[OMOIIM IIeaarora
BBISBIISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—72 JIOTHYECKUX IIAaroB
omopoii Ha 1—2 wu3y4YEHHBIX CBONCTBAa (UINYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

— pemiath TUIOBBIE pacu€THbIE 3aJaud B 1JeiicTBHe ¢ OMNOpPOW Ha aJrOpUTM,
MpeBapUTENIbHO Pa300paHHBII COBMECTHO C IEJaroroM, MCHOJb3ysl 3aKOHBI U (POpPMYIbI,
CBSI3bIBAIOIIME (DM3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIIOBHS 3aJaud 3aluChIBaTh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIUYMHBI B (OPMYJIBl U MPOBOAUTH PACUETHI,
HAXOJUTh CIIPAaBOYHbIC JaHHbBIE, HEOOXOAUMBIE JJIsl PEHICHUs 33134, OLICHUBATh PEAIMCTHYHOCTh
MOJTYYCHHOW (PU3MUECKON BETMYUHBI;

— pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTH MPU NOMOIIN (PU3UIECKUX METOJIOB
1OCJI€ TPEABAPUTEIHHOTO OOCYKICHHS C TEeNaroroM; IMpH IOMOIIM IeAarora B ONHCAHUU
UCCIICIOBAHMS  BBIACNATH TMPOBEpsieMOe MpeArnojokeHue (THImoTe3y), C OHmopol Ha
TUIaKTUIECKANH MaTepuall pa3indaTh U WHTEPIPETUPOBATH MOJTYYCHHBIH Pe3yiIbTaT, HAXOIUTh
nocie 00CYXAeHHsI ¢ IeAaroroM OMIMOKH B XOJI€ OTIbITA, JIENIaTh BBIBOJIBI 10 €T0 PE3YNIbTaTaM;

— yMETh HaXOJUTh C UCIOJIH30BAHUEM ITUPPOBBIX 00Pa30BATEIBHBIX PECYPCOB OMBITHI MO
HAOMIOCHNIO (U3MYECKUX SBJICHUNA WM (U3HYECKHX CBOMCTB Tell: (OPMYIHPOBATH
poBepsieMble TPEINONIO0KEHUsI, COOMpPATh YCTAaHOBKY U3 MPEMJIOKEHHOTO O0OPYAOBaHUS C
OMOpOI Ha CXeMy, 3alHChIBATh XOJ OMbITA W (OPMYIHUPOBATH BBIBOJBI IMOJ PYKOBOICTBOM
neaarora;

— BBINOJHATH MPSIMBbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MAcChl Tena, 00b&Ma, CHIIBI
TEMIIepaTyphl ¢ UCIIOJIB30BAHUEM AaHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB C OMOPON HA AINTOPUTM;
3aMMChIBATh MOKa3aHUsS MPUOOPOB € YUETOM 331aHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHHIA;

— TPOBOJUTH COBMECTHO C II€IaroroM HMCCIEIOBaHUE 3aBUCUMOCTU OJHOM (hHU3MuecKoi
BEJIMYMHBI OT JPYroW C MCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUHN (3aBHCUMOCTH ITyTH PaBHOMEPHO
JBIDKYILETOCS. Telda OT BPEMEHU IBMKEHUS TEJa; CUlbl MPeHUsi CKOAbICEHUs Om eeca mend,
Kauyecmea 00pabomxu noGepxHocmeu mei U He3a8UCUMOCMU CUTbl MPEeHUus Om NIoWaou
CONPUKOCHOBEHUST Mmel;, CUTbL YAPY20CMU Om YOIUHEHUS NPYICUHDL, 8bIMAIKUBAIOWEl CUTbL OM
00béMa NO2PYHCEHHOU Hacmu mena U Om HIOMHOCMU HCUOKOCMU, €€ He3a8UCUMOCTU
om NIOMHOCIU meld, Om 21YOUHbL, HA KOMOPYI0 NOSPYHCEHO MeNo, YCI08Ull NIA8AHUs mell,
yenosuil  pasHosecus pvluaea u 010K08);, TOJA PYKOBOJCTBOM I€Jjarora ydacTBOBaTb B
IUTAHUPOBAaHUU Y4eOHOTO UCCIIE0BAaHUS, COOUPATh YCTAHOBKY U BBIOJIHATH U3MEPEHHUS, CIIeAYs
NPEUIO)KEHHOMY TUTaHy, (UKCHUPOBATh PE3YNIbTAThl TOIYYEHHOW 3aBUCHUMOCTH (DU3NYECKHX
BEIMYMH B BUJAE MNPENJIOKEHHbIX TaOaul M rpaduKoB, AenaTh BBIBOJABI MO pe3yjibTaTam
HCCJIE/IOBAHMUS,

— COOTHOCUTHh KOCBEHHBIE H3MEpEHHUs (U3NYECKHX BEIMYMH (IUIOTHOCTH BEIECTBA
KHUJIKOCTH W TBEPAOTO TeNa; CHJIa TPEHHs CKOJIbKEHMS; JaBlIEHHE BO3/yXa; BHITAJIKUBAIOIIAs
cuia, MEeUCTBYIOMIAsl Ha TMOTPYXKEHHOE B KUIAKOCTH TENO; KOI(PPHUIIMEHT MOJIE3HOTO JCUCTBUS
IPOCTBIX MEXAHU3MOB), CIeNys MPEATIOKEHHON HHCTPYKLIMU; MIPU BBIOJHEHUU U3MEPEHUH MO
PYKOBOJICTBOM TIelarora coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCISITH 3HAYCHHE
MCKOMOM BEJTMUMHBL;

— coOmojaTh MpaBuja TEXHUKH 0e30macHOCTH Mpu  paboTe ¢ J1abopaTopHBIM
000py0BaHUEM TOCTIE MPEABAPUTEIHLHOTO 00CYXKIEHHUS C TIe1aroroM;

— COIOCTaBJATh MPUHIUIMBI JEHCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, ITHMHAMOMETP, COOOIIAIOIIAECS COCYIbl, OapoMeTp, pbluar, MOJIBWKHBIA H
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh C OTIOPOil Ha IUJaKTHUECKUI MaTepualt;

— XapakTepu3OoBaTh MPHUHLMIBI JCUCTBUA H3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB MOCJE MPEIBAPUTEILHOIO OOCYKJIEHHUSI C MEeIaroroM ¢ OMopod Ha MX onmucaHus (B
TOM YHCJIE: TOAUIMITHUKH, YCTPOHCTBO BOAONPOBOJA, THUAPABIMYECKHHA IIpecc, MaHOMETD,



BBICOTOMEp, TOPIIHEBOW HACOC, apeOMETp), HUCMOIb3ysd 3HAHUS O CBOMCTBAX (PU3MYECKHUX
SBJICHUH U HEOOXOAUMBbIE (PU3UUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

— MPHUBOAMTH MpPHUMEPHl / HAXOAWTh HWHPOPMALHKIO O NpUMEpax MPAKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJIHEBHOW JKU3HM AJs olecrnedeHus 0e30MacHOCTH
npu OOpalieHuu C MpuOopaMM W TEXHHUUYECKUMH YCTPOHCTBAMHU, COXpPAHEHHUs 30pPOBbI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpY Kalollel cpeie;

— OCYILECTBJIATH C TOMOIIBIO TIefarora OTOOpP HCTOYHMKOB HH(OpMAIMu B CETH
VHTEpHET B COOTBETCTBUU C 33JaHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUN U
nyTéM CpaBHEHMs pa3jIMYHbIX HCTOYHHUKOB BBIACNATh HHPOPMALMIO, KOTOpas SBISIETCS
IIPOTUBOPEYUBOM UM MOXKET OBITH HEAOCTOBEPHOIL;

— HUCHOJIb30BATh NPH BBINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-IIOMYJIAPHYIO JIUTEPATypy
(GU3M4ecKoro coJepxkKaHus, CIPABOYHbIE MaTepHaibl, pecypchl ceTh VIHTepHeT; BianeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpMAIMKM W3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

— co3/laBaTh II0J PYKOBOACTBOM IIefjarora C OOCY)KIEHHEM IUIaHa pPabOThl KpaTKUE
NUCHMEHHBIC M YCTHBIE COOOIICHHsI Ha OCHOBE 2—3 MCTOYHHMKOB HH(pOpManmu (pusndeckoro
COJIepKaHHUs, B TOM YHCJe MMYOJUYHO JeaTh KpaTKue COOOLIEHHs O pe3yibTaTax MPOEeKTOB MIIN
y4eOHBIX HCCIEA0BaHUMN; IPU ITOM I'PaMOTHO MCIIOJIb30BaTh W3Y4YEHHBIN MOHATUIHBINA anmnapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE IPE3CHTAIIEH

— IIpU BBINOJHEHUU Y4Y€OHBIX MPOEKTOB M HUCCIIECJOBAHMN IOJ PYKOBOACTBOM Il€iarora
pacrpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C MIOCTABJICHHBIMH 33Ja4aMH, CICIUTh 3
BBINOJIHEHUEM IlJIaHa JEHCTBHM, aJJeKBaTHO OLICHWBATh COOCTBEHHBIH BKJIAJ B JIESATEIbHOCTh
TPYIIIBI; BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOICHCTBHE, YUUTHIBAsE MHEHUE OKPYXKAIOIIUX.

8 KIIACC

[TpenmerHble pe3ynbTaThl Ha 6a30BOM YpOBHE JIOJKHBI OTpakaThb COPMHPOBAHHOCTDH Y
o0yyaromuxcst yMeHHi:

— OpHUEHTHPOBATHCS B MOHATUSAX M ONEpUpOBaTh MMU Ha 0a30BOM YpOBHE: Macca U
pasMepsl MOJIEKYJI, TEIJIOBOE JIBUKEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBa,
KpHUCTaTHIECKHEe 1 aMop(HBIE TeJla, HACHIIIEHHBI 1 HEHACHIIIEHHBIN Tap, BIAKHOCTh BO3/1yXa;
TeMIeparypa, BHYTPEHHssI SHEprus, TEIJIOBOM JBUraTellb; 3JEMEHTapHBIA 3IEKTPUUYECKUN
3apsijl, DIIEKTPHUYECKOE TOJIE, MPOBOJAHUKHA W AMIICKTPUKH, TMOCTOSHHBIN SJEKTPUYECKUN TOK,
MarHuTHOE I0JIE;

— pasnuuath SIBICHHS IOCJE TNPEIBAPUTEIBHOTO OOCYKAEHUS C IEelaroroM (TEmIoBoe
pacumpeHue/cxaTue, Teljonepenada, TEIIOBOE pPABHOBECHE, CMAadMBaHHE, KalMJUIIPHBIC
SBJICHUS, UCIApeHHe, KOHJICHCAIMs, IUIaBJICHHe, KpHUCTalIu3anus (OTBEpJeBaHUE), KHUIIEHUE,
Terionepenadya  (TEIUIONPOBOAHOCTh,  KOHBEKIHMS,  M3Iy4EHHE);  OJIEeKTpH3alus  Tell,
B3aUMOJICIICTBUE  3apsAlOB, JIEHCTBUA  DIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aWMOJICHICTBHE MAarHUTOB, JICHCTBHE MAarHUTHOTO IIOJII  HA MPOBOJHUK C  TOKOM,
AIIEKTPOMArHUTHAsE MHIYKIKA) MO OMUCAHUIO MX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOE SIBICHUE,

— pacro3HaBaTh C MOMOILBIO TEJarora MposBICHUE HM3YYEHHBIX (PU3MUYECKUX SIBICHUM
B OKpY)KalOIleM MHpE, B TOM 4YHCiIe (HU3MUECKHe SIBICHUS B TPHPOJE: TOBEPXHOCTHOE
HaTsDKEHHE M KallWULIPHBIE SIBICHUS B MPUPOJE, KPUCTAJUIBI B Mpupoje, nznydenue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHME pOCHI, TyMaHa, MWHes, CHeEra;
DIIEKTPUUYECKHE SBICHHUS B aTMOC(epe, dJIEKTPUIECTBO KHUBBIX OPTaHW3MOB; MAarHUTHOE ITOJIE
3emui, Apeid MmoaocoB, pojib MATHUTHOTO MOJIS JUIS XKU3HHU Ha 3emiie, MOJSPHOE CUSHHE; TPU
TOM TEPEBOAMTH TPAKTUYECKYIO 3aJady B  YUeOHYIO, BBIACHATh  CYIIECTBEHHBIC
CBOWCTBA/MpU3HAKN (PU3UUECKUX SBICHUIA;

— OIIMCHIBAThH IIO/I PYKOBOJICTBOM IIearora ¢ OOCYKAEHHEM IUIaHa paboThl W3yYCHHBIE
CBOWCTBA Tel W (hU3MUYECKUE SBJICHUS, HCIONb3YS (U3NYECKHE BEIUYMHBI (TeMIeparypa,
BHYTPEHHSS JHEPIHs, KOJIWYECTBO TEIUIOTHI, YAETbHAas TEIUNIOEMKOCTh BEINECTBA, YEIbHAas



TCIJIOTAa TIUIABJICHUA, YACIbHAsA TCIJIOTA Hap006pa30BaHI/IH, yAacibHasA TCIUIOTA CTrOpaHUsa
TOIUINMBA, KOO(PUIMEHT MOJIE3HOTO JAECUCTBUS TEIUIOBOM MalINMHBI, OTHOCUTEIbHAS BJIAXXHOCTH
BO3JlyXa, JJIGKTPUUECKHUH 3apsiji, CHJIa TOKa, SJEKTPUYECKOE HANpsHDKEHHE, COMPOTUBIICHUE
MIPOBOJHMKA, yJIEIbHOE COMPOTUBIICHHE BEUIECTBA, Pa00Ta U MOIIHOCTh 3JEKTPUUYECKOTO TOKA);
npu OIIMCaHUKU TIPABUWIBHO TpPAKTOBAaThL C IIOMOLIBIO II€Aarora CI)I/IBI/I‘-IGCKI/Iﬁ CMBICJI
UCIOJIb3YEMBIX BEJTUYHMH, 0003HAUYCHHUS U €AUHUIIBI (PU3NUECKUX BEJIMYUH, HAXOIUTh (DOPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (DM3WYECKYIO0 BEIWYHMHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

— ONpeNeNsiTh TOCTe MPEIBAPUTEIHLHOTO OOCYXKACHHSI C TIEAaroroM CBOWCTBA Tedl,
busnyeckue SBICHUS W TPOLECCH, HCIONb3Ys OCHOBHBIC TOJOXKEHUS MOJEKYISIPHO-
KMHETUYECKOW TEOPUU CTPOEHMSI BELECTBA, IPUHIMUI CYNEPIIO3ULIMHU MOJIEH (Ha KaUECTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma A y4acTtka Uemnu, saxkox [owcoyna—/lenya,
3aKOH COXPAHECHUS DHEPrHH; MPH ITOM HAXOAWTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHAa U €O
MaTeMaTHYECKOE BBIPAXKEHUE C OMOPOH Ha U(poBbIe 00pa30BATENBHBIE PECYPCHI;

— COOTHOCHTH TOJI KOHTPOJIEM Tieaarora (pu3u4ecKue MpoIecchl U CBOWCTBA TEJ, B TOM
YUCI€ WM B KOHTEKCTE CHUTyalludl NPAKTUKO-OPUEHTHUPOBAHHOIO XapakrTepa, IpU ITOMOIIH
Mearora BhISBISTh MPUYMHHO-CIIECTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYEeCKHX
IIaroB ¢ ONMOPOW Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3UYECKHUX SBICHUN, (PU3NIECKUX 3aKOHOB MIIU
3aKOHOMEPHOCTE;

— pemiath TUIOBBIE pacyETHbIE 3adauyud B 1—2 [EHCTBUS C ONOpPOMl Ha alropuTM,
MPEBAPUTEIILHO Pa300paHHBIA COBMECTHO C II€aroroM, WCIOJb3ys 3aKOHBI U (DOPMYIIHI,
CBs3BbIBAIOIIME (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHalu3a YCJIOBHS 3a/laydl 3alHChIBaTh
KpaTKO€ YCJIIOBUC, BBIABJIATH HECAOCTATOK AAHHBIX JISA PCIICHUA 3aaydl, BI)I6I/IpaTI) 3aKOHBI 1
dbopMynbl, HEOOXOaUMBIE Al €€ pelleHus, MPOBOJUTh PACUYEThl U CPABHHUBATH IOJYYEHHOE
3HAYCHUC (1)I/I3I/I‘-IGCKOI71 BCJIMYHMHBI C U3BECCTHBIMU JaHHBIMHU,

— HUMETh TpEJCTaBlIeHHE O TMpobiemMax, KOTOpble MOKHO PEIIUTh MPU [OMOIIU
bu3MYECKUX METOJOB TOCJe TMPEABAPUTEIBLHOTO OOCYXACHHUS C TeNaroroM; HCIONb3ys
OIMHUCAHUEC HUCCIICAOBAHUA, BBIACIIATL MPOBCPACMOC MPEAIIOJIO0KCHUEC, OLICHUBATL MMPABUIBHOCTD
MOpsI/IKa IPOBEICHUSI UCCIIEOBaHUs, A€JIaTh BHIBOIBI,

— yMETb HaXOAUTh C UCIOJb30BaHUEM LHU(POBBIX 00pa30BaTENbHBIX PECYPCOB OIBITHI 110
HAOMIO/IEHUI0 (U3UYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Ten (KaNWJUISIPHBIE SBIEHUS,
3aBUCHUMOCTh JaBJCHHMsI BO3AyXa OT €ro o0bEéMa, TeMIeparypbl; CKOPOCTH Ipoliecca
OCTBIBaHMS/HArPEBaHUsI TIPU M3IYUYEHUU OT I[BETA W3JIYYaroIIeH/MOTIONIAONICH TOBEPXHOCTH;
CKOpPOCTb MCHAapE€HHs] BOJABI OT TEMIEPATypbl XUIAKOCTH U IUIOMAAM €€ TMOBEPXHOCTH;
ANEKTPHU3ALUS TET U B3aUMOJCUCTBUE DJIEKTPUUECKHUX 3apsI0B; B3AHMMOJICHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yallM3allis MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB; NEHCTBUS MarHUTHOTO
nojii Ha MPOBOJHHUK C TOKOM, CBOICTBa OJICKTpOMAarHura, CBOMCTBA QJICKTPOABUTATCIIA
MOCTOSTHHOTO TOKA): (hopMynHpoBaTh MpoBEpsieMble MPEANOIOKEHHS, COOUPATh YCTAHOBKY H3
MIPEIOKEHHOTO 000PYAOBaHUS C OMIOPOM HA CXEMY; OMHUCHIBATh XOJ OIBITa U (POPMYIHPOBATH
BBIBO/IbI 110J] PYKOBOJACTBOM I€/1arora;

— HUMCTb TMPEACTABIICHHA O HU3MCPCHHUH TEMIICPATYPHI, OTHOCUTEILHOU BJIAXKHOCTH
BO31yXa, CWJIbBI TOKa, HAIPSXKXCHUA C HCIOJIB30BAHHMEM aHAJIOT'OBBIX HpI/I60pOB U JOAaTYUKOB
bu3MYECKUX BENWYHH, MPU MOMOINU TEeAarora CpaBHUBATH PE3yabTaThl U3MEPEHHUH C yu&TOM
3aJIaHHON a0COJIFOTHOM TTOTPEITHOCTH;

— MPOBOJUTH COBMECTHO C TEIaroroM HMCCIEIOBaHUE 3aBUCUMOCTH OJHOW (hHU3MUecKoit
BEJIMYMHBI OT JAPYTrOM C MCMOJIB30BAHUEM MPSIMBIX W3MEpPEHUH (3aBUCHMOCTH COMPOTHUBIICHUS
MMPpOBOAHMKA OT €ro JJIWHBI, IIOMAaAr MOICPEYHOro CCUCHHUA U YIACIBHOI'0 COIIPOTHBICHUA
BEILIECTBA MPOBOJIHMKA; CHJIBI TOKa, HUAYIIEr0 4Yepe3 MNPOBOAHUK, OT HAIpsSHKEHUs Ha
MIPOBOJHMKE; UCCIIEIOBAaHUE MOCIEA0BATEIBHOIO U MapauIeIbHOTO COETUHEHUH TPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEI0OBaHNE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS MO PYKOBOJCTBOM
nejarora, clielys npeajiokeHHOMY IJ1aHy, GUKCUPOBATh Pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH



B BUJIE TaOJIUI] U TPaHKOB, NENIaTh BBIBOABI MO Pe3yIbTaTaM MCCIEAOBAHUS TOCIE 00CYKICHUS
C TIEe1aroroM;

— COOTHOCHUTHh KOCBEHHbBIE WM3MEPEHHUs (HU3MUECKUX BEIMUYMH (yAETbHas TEIIOEMKOCTD
BEIIIECTBA, CONPOTHUBICHHE IPOBOAHUKA, PabOTa M MOLIHOCTb D3JEKTPUYECKOTO TOKa): C
MOMOIIBIO TI€Jjarora IUIAHUPOBATh H3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienysl IPeAJIOKEHHON MHCTPYKIIMH, Y BBIYUCIIATH 3HAYCHUE BEJIINYUHBL

— coOmoaTh TpaBHUa TEXHUKH O€30IacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM TIOCIIE NIPEIBAPUTEIBHOTO OOCYKICHHUS C EIarorom;

— COIOCTaBIATh C IOMOIIbK I[€Aarora MNPUHLMIIBL JEHCTBUS H3YyYEHHBIX NPHOOpOB
U TEXHUYECKUX YCTPOMCTB C OMOPOI Ha UX ONHUCAHUA (B TOM YHCJE: CUCTEMA OTOILUIEHUS J0MOB,
TUTPOMETp, TapoBas TypOHMHA, aMIEpMETp, BOJIBTMETP, CUETYMK HIIEKTPHUUECKOW SHEPTHH,
3JIEKTPOOCBETUTENIbHBIE ~ NPUOOpPBI,  HArpeBaTelbHbIE  AJIEKTPONPUOOPBl  (IIpUMEpHI),
AIIEKTPUYECKUE MPEIOXPAHUTENHN; BJIEKTPOMArHUT, 3JIEKTPOJABUIaTeNb IOCTOSIHHOIO TOKa),
UCTONb3Yysl METOJMUYECKHUE MaTepHajbl O CBOMCTBaX (U3MUECKUX SIBJICHUH M HEOOXOoIuMble
¢uznyecKkue 3aKOHOMEPHOCTH;

— pacro3HaBaTh II0CJI€ IPEIBAPUTEIILHOTO OOCYXXJIEHHMs C TIearoroM MpoCThble
TEXHUYECKHUE YCTPOMCTBAa M M3MEPUTENIbHbIE NPUOOPHI 110 CXeMaM U CXEMAaTHYHBIM PHUCYHKaM
(’KUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
3JIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBbl 3JIEKTPUYECKHUX LENel C IMOCieA0BaTeNbHbIM U
NapajuleJIbHBIM COEAMHEHMEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE OOO3HAUEHUS 3JIEMEHTOB
JNEKTPUYECKUX LIETIEH;

— MPHUBOAWTH  IMPHUMEPHI/HAXOMUTh HMHPOPMALMIO O TpUMEpax MPAKTHIECKOTO
UCTIOIb30BaHUs (PU3NYECKUX 3HAHWN B TIOBCEIHEBHOW JKU3HM /IS oOecriedeHns 0€301macHOCTH
npu obpalieHuu ¢ OpubopaMM M TEXHUYECKUMH YCTPOMCTBaMH, COXPaHEHHs 370pPOBbs
U COOTIOICHNST HOPM KOJIOTHUYECKOTO ITOBEJICHUS B OKPY’KAIOIIEH cpene;

— OCYILECTBJIATh C MOMOIIBIO Ie/larora MOMCK MH(popMaluyu (HU3NIECKOTO COJEpKaHUs
B ceTM MHTEpHET, Ha OCHOBE HMEIOIIUXCS 3HAHUW M IYTEM CpPaBHEHUS JONOJIHUTENIBHBIX
MCTOYHUKOB BBIJCNIATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTUBOPEYMBON HIIM MOXKET ObITh
HEJIOCTOBEPHON;

— MHCIIOJIb30BaTh IMPH BHINOJHEHUHM Y4E€OHBIX 33JaHUN OTOOpAaHHYIO IMEJaroroM Hay4HO-
HOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro CoJep’KaHusi, CIIpaBOUYHbIE MaTEpUaJIbl, PECYpChl CETH
WuTtepHer; BinaseTh NpuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MH(OpMaLUM M3
OJIHOY 3HAKOBOM CHUCTEMBI B IPYT'YIO C OIIOPOM HA aJITOPUTM M YTOYHSIOIIKE BOIIPOCHI IIEAArora;

— C03/1aBaTh MOJI PYKOBOJICTBOM Ielarora ¢ 00CyX/IeHUEeM IIaHa PaOOThl MHCbMEHHBIE U
KpaTKue yCTHbIE co001IeHus1, 000011as HPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOTO
ColepXkKaHHsA, B TOM 4YHCIe MyOJIMYHO MPEACTABIATh pe3yabTaTbl IMPOEKTHOW WU
HCCIIE0BATENBCKON IEATEIBHOCTH; IIPU 3TOM IPAMOTHO UCIIOJI30BaTh U3YYEHHBIN OHATHIHBIN
anmapar Kypca GU3UKHU, COIPOBOXKIATh BHICTYIUIEHUE NPE3EHTALIUEH;

— TIpU BBINOJHEHUHM YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (DU3MUECKHX IMPOLECCOB IMOJ
PYKOBOJACTBOM II€larora paclpeleNsiTbh O0Os3aHHOCTH B TpYIINEe B COOTBETCTBUU C
IIOCTaBJIEHHBIMU 33Jja4aMH, CIEAUTH 3a BBIIOJHEHUEM IIJIaHa JEHCTBUI U KOPPEKTUPOBATH €TO0,
aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIAJ B JESATENBHOCTh TPYIIIbI; BBICTPaUBATh
KOMMYHHKATHUBHOE B3aMMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

9 KJIACC

[IpenMeTHBIC pe3ynbTaThl HAa 0A30BOM YPOBHE JIOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTH Y
00yYaromuxcst yMeHU:

— OpHEHTHPOBaThCsS B TMOHATHSIX W ONEPUPOBATH MMM Ha 0a30BOM YpPOBHE: CHCTEMa
orcuéra, MaTepualibHasi TOYKa, TPACKTOPHUS, OTHOCHUTEIHFHOCTh MEXaHUYECKOTO BIKCHUS,
nebpopmanus  (ympyras, IUIaCTHYeCKast), TPCHHUE, YeHmpocmpeMumenvbHoe YCKOpeHue,
HEBECOMOCTh M IEPEerpy3KH; LEHTP TSDKECTH; aOCOJIOTHO TBEPAOE TENO, LEHTP TSIKECTH
TBEPAOTO Tejia, pAaBHOBECHE, MCEXAHWYECKUE KoJeOaHMs W BOJHBI, 3BYK, WH(Pa3ByK



U yIbTpPa3ByK; OJICKTPOMATHUTHBIE BOJIHBI, IIKaja JJICKTPOMArHUTHBIX  BOJIH, CBET,
OJIM30pYKOCTh M 1aTbHO30PKOCTb, CHEKMPbl UCHYCKAHUA U ho2ToujeHusl; anb(a-, 0eTa- 1 ramMmma-
U3JIy4ECHMS, U30TOIIbI, SJCPHAst DJHEPIeTHUKA;

— COOTHOCUTb SIBJIEHMSI IIOCJI€ MPEABAPUTEIBHOIO  OOCYXJAEHUS C  IeJarorom
(paBHOMEpPHOE M HEPAaBHOMEPHOE  NPSAMOJIMHEMHOE  JABW)KEHHE,  PABHOYCKOPEHHOE
IPSAMOJIMHEHOE IBUXKEHHE, CBOOOIHOE IaJICHNE Tell, PABHOMEPHOE IBUKEHUE 10 OKPYKHOCTH,
B3aMMOJICIICTBHE TEJ, PEAKTUBHOE MIBIKEHHE, KOJeOaTelbHOE MABIDKCHHE (3aTyXarioume |
BBIHY’)KJICHHbIE KoJ1e0aHMsl), pe30HaHC, BOJITHOBOE JIBUKEHUE, OTPAXKEHUE 3ByKa, IIPSIMOJIMHEITHOe
pacnpoCTpaHEeHUE, OTPAKECHUE M IPEIOMIICHUE CBETA, IIOJIHOE BHYTPCHHEE OTPA’KEHUE CBETA,
pasyiokeHue Oeyoro cBeTa B CIEKTP U CIIOKEHHE CHEKTPAlbHBIX LIBETOB, JUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro CHEKTpa H3JIy4eHHs) II0
ONMCAHHUIO HX XApPaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLUIUX JAHHOE
¢dusnueckoe sBICHUE;

— pacro3HaBaTh C IOMOILBIO I€Jarora MposBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUM
B OKpY’KarolleM Mupe (B TOM uHcie (U3MYECKUEe SIBICHHUS B MPHUPOJE: HNPUIMBBI U OTIIUBBI,
nBukeHre 1aHeT CoJIHEYHOHW CHUCTEMBbl, PEAKTUBHOE JIBUKEHHE JKHUBBIX OPIaHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, LIyHAMH, 3XO, L[BETa
T€J, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOIOrMYecKOoe AeUCTBUE BUUMOTO, YIbTPadrOoIE€TOBOIO
U PEHTTEHOBCKOTO M3JIy4YeHHMH; €CTECTBEHHbIH paJMOaKTUBHBIM (DOH, KOCMHUYECKHE JIy4H,
PaaMOAaKTUBHOE M3JIy4EHHE INPUPOJHBIX MUHEPAIOB; ACHCTBUE PaJUOAKTUBHBIX M3JIy4YCHUN HA
OpraHu3M 4eJOBEKa), MPH 3TOM IIOJ PYKOBOJACTBOM Il€farora IMEpeBOAMTH HPAKTUYECKYIO
3aaqy B yUeOHYIO, BBICTISTH CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKY (PU3UUECKUX SIBIICHHIA;

— ONMCHIBATh IOJ] PYKOBOJCTBOM I€larora ¢ oOCY)XJIEHHEM IUIaHa paboThl U3y4YCHHbIE
CBOWCTBA Tel M (DU3MYECKHE SBJICHUS, HUCHONb3ysd (U3NUECKUE BEIMYUHBI (CpeaHsIs U
MIHOBEHHAsl CKOPOCTh TeJa MPHU HEPABHOMEPHOM JBUKEHUHU, YCKOPEHHE, IEPEMEILECHUE, ITYTh,
yIJI0Basi CKOPOCTb, CWJIa TPEHMs, CUJIa YNPYrOoCTH, CHJIA TSKECTH, YCKOpPEHHE CBOOOJHOTO
NaJieHNs, BeC Teja, MMIYJIbC Tela, MUMIYJIbC CHJIbI, MeXaHudeckas paboTa M MOIIHOCTb,
MOTCHIMAIbHAsA JHEPIUs Tella, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MIIM, IOTEHLIMAIbHAS YHEPrus
CKATOW MPYKUHBI, KWHETUYECKAas SHEPIrus, MOJIHAs MEXAHUYECKash SHEPIHsl, EPHUOJ U 4acToTa
KoJIeOaHUH, JJMHA BOJIHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIOMJIEHUS CPEJIbl); IPU ONMCAHUU C TOMOIIBIO YUUTEINS MPABUIBHO TPAKTOBATh PU3NYECKUI
CMBICJI UCTIOJIb3yEMBIX BEJTUYMH, 0003HAYEHUS M €AMHHUIBI (PU3NYECKUX BEJIUYUH, C ONOpPOH Ha
METOJMYECKUX MaTepHrall HaXOAUTh (POPMYIIbl, CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIUUUHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH TPapUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

— XapaKTepu30BaTh IOCJE MPEIBAPUTEIHLHOIO OOCYXKJEHHs ¢ MeJaroromM CBOMCTBa Tel,
¢buznyeckue SBICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH COXPaHEHUS! YHEPIHH, 3aKOH BCEMUPHOTO
TATOTCHUS, NPUHLMII CYNEPIO3ZULIUU CWJI, IPUHLIUI OTHOCUTENBHOCTH ['anmies, 3aKoHBI
HproTOoHa, 3aKOH COXpAaHEHMS] UMITYJIbCA, 3aKOHBI OTPAKEHHSI M IPEIOMIICHUS CBETA, 3aKOHBI
COXpAHEHHUs 3aps0BOrO MU MAaCcCOBOI'O YHMCEI IIPU SACPHBIX PEAKLUAX; IPU OTOM HaXOIUTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €r0 MaTEMAaTU4ECKOE BBIPaKEHUE C ONOPOIl Ha IUPpPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI;

— COOTHOCHUTH O]l KOHTPOJIEM MeAarora (pu3andeckue MpoLecchl U CBOMCTBA Tel, B TOM
YUCI€ M B KOHTEKCTE CHUTYallMi NIPaKTHKO-OPHUEHTHUPOBAHHOIO XapakTepa: BBIABIATH IIPH
MIOMOIIY TIeJlarora NpUYMHHO-CJIEICTBEHHbIE CBSA3H, CTPOUTh OOBSICHEHUE U3 2—3 JTOTHUECKUX
1aroB ¢ ONOpoil Ha 2—3 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SBICHUN, (PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

— pelmarb THUIIOBBIE pACUYETHBIE 3aJaud B |—2 JEUCTBHA C ONOPOM Ha aIrOPUTM,
Ipe/IBApUTENLHO Pa300paHHBI COBMECTHO C, MCMOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIME
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alKCHIBAaTh KPAaTKOE YCIOBHE,
BBISBJIATH HEJOCTAIOIIME WJIM HW30BITOYHBIC JIaHHBIC, BBIOMpATh 3aKOHBI M  (QOPMYIIBL,
HEOOXOAUMBIE JUISI DPELICHHs, NPOBOAMTH pacuéThl M OLEHUBATh C IOMOIIBIO YUUTENSA
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHUSI (PU3UUECKON BEIMYHHBI,



— UMETh TpeACTaBIeHHE O TNpobieMax, KOTOphIE MOXKHO PpEIIUTh IpPH TTOMOIIH
bu3nyecKuX METOJIOB; MHCIONb3ysd OINHMCAaHWE KCCIEAOBAHUS, TIOCIe MPEeIBAPUTEIILHOTO
00CYX/IeHUS C MeJaroroM BBICIATH MPOBEPSIEMOE MPEAION0KEHHE, OLIEHUBATh NMPABHILHOCTh
MOpsIKa TPOBEACHUSI HCCIEIOBAHMs, JeNaTh BBIBOAbI, HMHTEPIPETUPOBATH PE3YIbTAThI
HAOJIIOJICHUH H OIBITOB;

— yMETh HaXOJHUTh C UCIOJB30BaHUEM LU(PPOBBIX 00pa30BATENBHBIX PECYPCOB OMBITHI O
HAOJIO/ICHUIO (PU3UYECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB TeJd (M3ydyeHHE BTOPOrO 3aKOHA
HeioToHa, 3aKOHAa COXpaHEHHsI SHEPIHM; 3aBHUCUMOCTh IEepHOoJa KoJIeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTU MPYXKHUHBI U HE3aBHUCHUMOCTh OT aMIUIUTYIbI MaJbIX
KOJICOAHUH; TPSMOJIMHEHHOE pPacCHpOCTPAaHEHUE CBETa, Pa3NIOKEHHE OEJIoro CBeTa B CIEKTD;
M3YYEHHE CBOMCTB HM300pa)KEHUS B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs IpeIMeTa B
coOuparonield JMH3e; HAOMIOJCHHE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB HW3IYYCHHs):
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 0O0OpyIOBaHUS C OMOPOM Ha
CXeMYy; OIMCBIBATH XOJI OMBITA U €TO PE3yNbTaThl, HOPMYIUPOBATH BHIBOIBI IO/ PYKOBOACTBOM
neaarora;

— MpPOBOIUTH TNPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEPEHHH, ONpenenss cpeaHee
3HAUCHUE U3MEPSEMOU BEIIHUUHBI ((YOKYCHOe paccmosiHue cobupalowell 1uH3bl); 000CHOBBIBATH
BBIOOp CrIoco0a U3MEPEHHUsI/M3MEPUTEILHOTO TPHOOpa;

— MpPOBOJUTH COBMECTHO C II€AaroroM HCCIICJJOBaHUE 3aBUCHUMOCTEH (PH3NUECKUX
BEJIMYMH C MCIIOJB30BAaHUEM TMPSIMBIX HW3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHH TIpHU
PaBHOYCKOPEHHOM JBMKEHHH 0€3 HauadbHOW CKOPOCTH; Mepuo/ia KojJebaHnii MaTeMaTH4eCKOro
MasTHHKAa OT JUIMHBl HHUTH; 3aBUCHMOCTH yIJIa OTPKEHHs CBETa OT yrja MaJeHus U yria
MPETOMIICHUS OT YIJia MaJCeHHUsI): Oociie 00CYXKIEHUS MO/l PyKOBOACTBOM IeJjarora rniaHupoBaTh
UCCIIEIOBaHUEe, COOMpaTh YCTAaHOBKY, (DMKCHPOBATH pE3yNbTaThl IOJTYYEHHOW 3aBHCHMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI IO pe3yabTaTam
UCCIIC/IOBAHMS,

— COOTHOCUTb KOCBEHHBIE H3MEpeHHs (QHU3MUECKUX BEIMUYUH (CpeaHsst CKOPOCTh H
YCKOpEHHE Tela MpHU pPaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHME CBOOOJHOIO MaJeHMS,
KECTKOCTH MPYKHUHBI, KOOPPHUIIMEHT TPEHUS CKOJILKECHUsS, MEXaHH4YecKasi paboTa U MOITHOCTH,
4acToTa M MepHoj KoieOaHUi MaTeMaTHYeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOMparoIiei JTUH3bI, PaJuOaKTUBHBIA (DOH): C TIOMOIIBIO Meaarora MiIaHUPOBATh U3MEPEHUS;
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATh U3MEPEHUs, CIeays NpesIoKeHHON
WHCTPYKIIMHU; BBIYHUCISATH 3HAUEHUE BEIMYMHBI W AHAJIH3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
y4E€TOM 3aJaHHOU MTOTPELTHOCTH U3MEPEHUN;

— coOmojlaTh MpaBuja TEXHUKM 0€30MacHOCTH Ipu  paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM TIOCIIE TIPEABAPUTEIHHOTO OOCYKICHHS C TIEIarOTOM;

— COIOCTaBIATh C IMOMOINBIO I€Jarora OCHOBHBIE MPHU3HAKK M3YYEHHBIX (U3UUYECKUX
MoJieneil: MaTepuaibHas TO4Ka, aOCOJIIOTHO TBEPJAOE TENO, TOYEYHBI MCTOYHUK CBETA, JIYY,
TOHKasl JINH3a, IJIAaHEeTapHas MOJENbh aToMa, HYKJIIOHHAs MOJENIh aTOMHOTO Sipa ¢ ONOpOd Ha
METOANYECKHE MaTepHaIbl;

— XapaKTepu30BaTh TIIOCIIE MPEIBAPUTEILHOTO OOCYXKICHHS C TIeJaroroM TMPUHIIHITEI
NeMCTBUSL M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOW HAa MX OMHUCAHUA (B TOM
YHCcle: CIUAOMETP, NATYUKU TIOJO0XKEHHUS, PACCTOSHHUS W YCKOPEHHsI, paKeTa, 3XOJOT, OYKH,
nepucKor, (GoToanmnapar, ONTHUYECKHUE CBETOBOJIBI, CIIEKTPOCKOII, T0O3UMETp, kKamepa Buibcona),
UCTIONB3Ys IIM(PPOBBIE 00pa3oBaTEIbHbBIE PECYPCHI;

— WCTOJB30BAaTh TIOJ PYKOBOJICTBOM TI€Jarora CXEeMbl M CXEMAaTUYHBIE PHCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOMCTB, HU3MEPUTENBHBIX MNPUOOPOB M  TEXHOJIOTUYECKUX
MPOIIECCOB TP PEIICHUH YYeOHO-TIPAaKTUIECKUX 3a/1a4; ONTHUYECKHUE CXEMBI JIIS TIOCTPOCHUS
n300pakeHMii B TUIOCKOM 3€pKaJie ¥ COOMparoLIel J1H3e;

— MPUBOAWUTH  TNPUMEPHI/HAXOAUTh HHGOpPMALMIO O TpHUMEpax MNPaKTHYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€301acHOCTH



npu obOpalieHuH ¢ OpubopaMH M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHHS 310POBBS
U COOJIIOZICHNS] HOPM 9KOJIOTHYECKOT0 MTOBEIEHUS B OKpYXKatollel cpere;

— OCYILECTBJIATH IO/ PYKOBOJACTBOM Iefarora IMOHMCK HH(popMaruu ¢GU3NIECKOTOo
coJepkaHus B ceTH VIHTepHET, caMOCTOATENIbHO (OPMYJIUpPYsT MOUCKOBBIM 3aIpoC, HAXOAUTh
IyTH ONpPEeeNICHHs TOCTOBEPHOCTH MOIyYeHHON MHPOPMALIMU Ha OCHOBE UMEIOLIMXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

— HUCHOJB30BATh MPHU BHITIOJIHEHUH YUEOHBIX 33JaHUN OTOOpAaHHYIO MEJaroroM Hay4HO-
HOMYJSIPHYIO JIUTEPATypy (PU3UYECKOTO COAEpKaHMs, CIPAaBOYHBIE MaTepUAIIbI, PECypChl CETH
WutepHer; BnaseTh NpuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs MH(OpManuu u3
OJIHOW 3HAKOBOM CHCTEMBI B IPYTyIO C OIIOPOX HA AJITOPUTM U YTOUHSIOLIME BOIIPOCHI I1€arora;
CO3/1aBaTh 110J1 pPyKOBOJICTBOM IleJlarora ¢ o0Cyx/IeHueM IulaHa paOoThl MUCbMEHHBIE U YCTHBIE
coOOIIeHNs HAa OCHOBE MH(OPMALUU M3 HECKOJBKHX HCTOUYHUKOB (PU3MUYECKOTO COJCpPKAHMUSA,
nyOJIMYHO HPEJCTABIATh PE3yJbTaThl IPOEKTHOW MIIM HCCIENI0BATEIbCKON NEATEIbHOCTH; IPU
ATOM IPaMOTHO HCIIOJI30BaTh N3YUYEHHBIN MOHATHIHBINA aniiapaTr u3y4aeMoro pasnuena Gu3nkd u
COIIPOBO’KJATh BBICTYIIJICHHE IIPE3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.
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