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COJAEPKAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usuka u e€ posib B IO3HAHUHU OKPYKAKOIEr0 MUPA.

®usnka — Hayka o npupoze. SBneHus npuponsl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HpPUOOPHI.
ITorpemHocTs U3MepeHuil. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢u3uka m apyrue ecTecTBEHHbIE HAyKH HM3Y4aroT NMpUpoay. EcTecTBeHHOHAY4YHBIH
METOJ IMO3HaHMA: HaOJI0/IeHUE, IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBWKEHHME TIMIIOTE3,
SKCHEpPUMEHT MO0 IPOBEpKE TuUIoTe3, OO0bscHeHHe HaliromaemMoro sBieHusa. OmnucaHue
(bu3nUecKUX SABJICHUN C TOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Owuzuveckre MpuOOPH U MPOLEAypa MPSIMBIX U3MEPEHH aHaJIOrOBBIM M IH(PPOBHIM

npudopom.

Jlabopamopuwvie padbomot u onvimol.

Omnpenenenne HeHbl JeJIeHUs IKalIbl HK3MEPUTEIBLHOTO pHOopa.
W3mepeHnne pacCTOSTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pasMepoOB MaJbIX TEIN.

aprwbdE

N3mepenue Temmeparypbl NpU IMOMOIIM JKUAKOCTHOIO TEPMOMETpa M JaTyMKa
TEMIIepaTyphbI.
6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mepbl. OMbITHI, J10Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmwkenne wactull BemiecTBa. CBSI3b CKOPOCTH JBMJKEHHUS YAcTHUIl C TEeMIIEpPaTypOM.
bpoyHoBckoe naBwxkenue, auddysus. BzaumopelcTBHEe dYacTHI] BeUIeCTBA: NPUTSDKEHHE U
OTTAJIKMBAHUE.

ArperaTHple COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHWE Ta30B, JKUJIKOCTEH W  TBEPMABIX
(KpUCTaJUTMYECKHX) Tel. B3auMoCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSHUH
BO/JIBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABHKEHHS.

2. HaGmronenue nuddysun.

3. HaOmionenue siBIeHUM, OOBACHSIIONINXCS MPUTSHKCHUEM WA OTTAIKMBAHUEM YaCTHI

BEIIIECTBA.
Jlabopamopmnwvie padbomut u onvimo.
1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (hoTorpaduii).



2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 0OHAPYKEHUIO ACUCTBHS CHUII MOJICKYJISIPHOTO MPUTSKEHHUSL.

Paznen 3. /IBuskeHue U B3aUMO/IeiCTBUE TeJl.

Mexanuueckoe [BukeHHE. PaBHOMEpHOE M HepaBHOMEpHOe JBMKeHHE. CKOPOCTb.
Cpenssist CKOpoCTb ITPU HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r myTH U BpeMEHU IBUKEHUSI.

SIBnenune wmHepnuu. 3aKOH HHepUuHU. B3aumonencTBue Tell KAaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. IlnotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBleHHE TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CnojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsimoil. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4ecKoro JBUKECHHS Teja.

N3mepenne ckopocTu NPSIMOJIMHEUHOTO IBUKEHHUS.
Habnroienue siBieHUs] UHEPIIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

ok whE

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJHOW MPSIMOH.

Jlabopamopmnwvie padbomot u onvimol.

1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUAKOCTH, MOJAEIH
AIIEKTPUYECKOT0 aBTOMOOMIIS U TaK Jiajee).

2. OmnpeneneHue cperHeil CKOPOCTH CKOJIbXEHUs Opycka WM IIapuKa MO0 HAKJIOHHOM
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJIOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pPacTsDKEHUs (Aeopmanuiu) IpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Hasnenue. CriocoObl yMEeHbIICHHS U YBEIMUYCHHS JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JIaBJIeHUs ra3a oT 00béMa, Temreparypsl. [lepenada naBieHust TBEPABIMU TEIAMHU, KUIAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTHueckue MalmMHbL. 3aBUCUMOCTH JABJIEHUS KUAKOCTH OT
ryounsl.  [wnapocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['uuapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyIIecTBOBAaHUS BO3TYLIHON
o6omoukn 3emnu. Omwir Toppuyennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJCHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMOC(EpHOTO JTaBICHUS.

JleiicTBuE XUIKOCTH U ra3a Ha MorpykEHHOE B HUX Telo. Britankuparomas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.

1. 3aBucuUMOCTB J1aBJIE€HUS raza OT TEMIIEPATYPHI.
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Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.

CooOmarommecs COCyIbl.

I'mppasinyeckuii npecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHJIBI OT 00bEMAa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miaBaHus TeN: IUIABAaHUE WJIM IOTPYKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B KHUJKOCTb
4acTH Tena.

OnpeneneHne BHITAIKUBAIOIIEH CUJIbI, JACUCTBYIOLIEH Ha TENO, NOTPYXKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJIO B )KHUJKOCTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTh YACTH TeJla U OT IUIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHHME JIOAKA M OIpEICIIeHuE €€
IPy30I0ABEMHOCTH.

Pa3nes S. PaGora 1 MOIIHOCTB. JHEprus.

M

CXaHHN4YCCKas pa60Ta. MoOIIHOCTE.

HpOCTHe MCXAaHU3MBI: pblYar, 6J'IOK, HaKJIOHHas IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCUA

pbryara.

HpI/IMCHeHI/Ie [MpaBujia paBHOBECHUA pblUara K 6J'IOKy. «3o050TOEC IpaBHUJIO0» MCXAHUKHU.

KHZ[ MMPOCTBIX MCXAHU3MOB. HpOCTHe MCXaHU3MBbI B 6BITy N TCXHHKC.

Mexanuveckass sHeprus. KuHeTmueckas W TOTEHUManbHas sHeprusa. [IpeBpaiienue

OJIHOTO BU/Ia MEXaHUUYECKOH SHEPTUHU B APYTroi. 3aKOH COXpaHEHUsl SHEPTHH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopusie pabomul u onvimot.
1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIDKEHHM Teja IO
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
3. WMsmepenne KITJ] HakTOHHOH TITIOCKOCTH.
4. V3ydeHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTHH.
8 KUIACC

Pa3nen 6. TemioBbie AIBJICHUA.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUH CTPOEHMS BellecTBa. Macca

U pasMCpbl aTOMOB W MOJICKYJL. OHBITBI, MNOATBCPKKAAOIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJISIPHOKHHETUYECKOW TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnueckue u
amopdusie Tena. OObsICHEHWE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUH
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MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauumBaHWE M KanWULIpHbIE sBIIeHHs. TeruioBoe
pacCLIMpPEHNE U CIKATHUE.

Temnepatypa. CBsA3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YacTHIL.
Buytpennsist sneprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH OSHEpruu: TeIionepenada u
coBepieHre padoThl. Bupl Temionepeaayn: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHHUE.

KonuuecTBo TEemioThl. YenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTATITUYECKUX
BElIeCTB. YaenbHas Teryora raBieHus. [lapooOpa3oBanue u koHaeHcauus. Mcnapenue.
Kunenue. VYnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBJICHHS.

BnaxunocTs Bo3ayxa.

OHeprus TomMBa. Y iejbHasi TEIJI0Ta CrOPAHUS.

[Tpunuunsr pabotbl TemoBeix aAurarenel KIIJ[ TtemnmoBoro nsurarens. Temossle
JIBUTATEIH U 3alIUTa OKPYkKarOLEH Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALCHNSI SHEPTUU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Habmtoienue O6poyHOBCKOTO TBUKEHHUS.

HaGmronenne nuddys3un.

Habumonenune siBaeHuit cMauMBaHus U KalWUISIPHBIX SIBJICHU.

Habumronenune TemnoBoro pacmypeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[TpaBuiia n3MepeHMs TEMIIEPATYPBI.

Bunel rennonepenayu.

OxnaxaeHre Npu COBEPLIEHUN PadOTHI.

HarpeBaHue npu coBepiieHUn paboThl BHEIIHUMH CHUIIaMHU.

10 CpaBHeHuE TEIIIOEMKOCTEN Pa3INYHBIX BEILIECTB.

©CoN bk wDdE

11. HaGmronenre KUIICHHS.

12. HaGuroieHre TIOCTOSTHCTBA TEMITepaTyphl TIPH TIIABJICHUU.

13. Mojenu TEeIUIOBBIX ABATATENEH.

Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO OOHAPYKEHHUIO NEUCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnBITH MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
Omnpenenenue JaBlIeHUS BO3IyXa B OaJUIOHE IIMPUIIA.

ok E

OnbITHI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHUs WIN OXJIAXKICHUS.

6. TlpoBepka THIIOTE3BI JMHEHHOW 3aBHCHMOCTH JIMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.

7. HabGmoneHue m3MeHEHUs BHYTPEHHEW SHEPIHM Tela B pe3yJsibTaTe TeIulonepeaad
paboThI BHEITHHUX CHIL

8. MHccnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U rOpsiueii BOJIBI.

9. OmnpeneneHue KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IpH TEmIo00OMeHe C
HarpeTbIM METaJUINYECKUM LIUINHIPOM.

10. Onpenenenue yneapHON TETUIOEMKOCTH BEIIIECTBA.



11. UccnenoBanue mporiecca UCIapeHHS.

12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/TyXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IIABICHHS JIbA.

Pa3nea 7. DiiekTpuyecKkue M MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. JlBa poja aJIeKTpUYECKUX 3apsiioB. B3anMmopelicTBre 3apsyKEHHBIX
tesl. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBMS 3apsDKEHHBIX TEJl OT BEJIMYMHBI
3aps110B U PACCTOSHUS MEXKAY TeIaMH).

Onexrpuueckoe nosne. HanpsoxéaHocTs snexTpudeckoro nosns. IIpuHnun cynepnozunnn
JIEKTPUUECKUX 0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [IpoBOITHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYEeCKUM TOK. YCIOBHS CYLIECTBOBAHUS 3JIEKTPUYECKOro Toka. McTouHuKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckasd uwenb. Cuna Toka. OJneKTpuyeckoe HampspbkeHue. ComnpoTuBIIEHHE
IIPOBOJIHMKA. YIEJIBHOE CONPOTUBJICHME BewecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapajuIebHOE COEUHEHNE TPOBOJHUKOB.

Pabota u MoLIHOCTH 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JIeHna. DinekTpuueckue Henu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3HEpruH B ObITy. KOpoTKOe 3aMbIKaHue.

IlocTostHHBIE MarHuThl. B3auMoAeiCTBHME NOCTOSHHBIX MAarHUTOB. MarHWTHOe moJe.
MarnuTtHOoe noJie 3eMJIM U €ro 3HaYeHHe JJIs1 *KU3HU Ha 3emiie. OnbIiT Dpcerena. MaruHutHoe mose
IIEKTPUYECKOr0 TOKA. [I[puMeHeHne 21eKTpPOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOIO MOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOrO ToKa. lMcnosbp3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  @apagnes. SIBneHue  anekTpomMarHuTHOW — wHAyKuuu. IIpaBuio  JleHna.
OnextporeHeparop. CrocoObl MOJyYeHHs] 3NEKTPUUYECKOM HHEpruu. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHMKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa posa aeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3apsHKEHHBIX TEl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

OnekTpocTaTH4ecKast HHIYKIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

ITpOoBOAHMKY U TUDIIEKTPUKH.

MoenrpoBaHe CUIOBBIX JTUHUHN 3JIEKTPHUUECKOTO TOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.

©oOoNo Ok wDdE

JIeficTBHSI NEKTPUYECKOTO TOKA.

[EN
o

. DJNEKTPUYECKUN TOK B )KUIKOCTH.

[N
[N

. I'a30BBIi1 pa3psn.

[EEN
N

. I3MepeHue cuibl TOKa aMIIepMETPOM.

[EEN
w

. I3MepeHue 31eKTpUUECKOro HapsKEHUS BOJIBTMETPOM.

[EEN
SN

. PeoctaTt 1 MarasuH COIpOTUBIICHUN.

[EEN
o1

. BzanmonelicTBre NOCTOSIHHBIX MAarHUTOB.
. MozenupoBaHrue HEBO3MOYKHOCTH Pa3CIICHHs TIOJI0COB MarHUTA.

[EEN
(o3}



17.
18.
19.
20.
21.
22.
23.
24.
25.

MopenrpoBaHue MarHUTHBIX MTOJIEW MTOCTOSTHHBIX MarHUTOB.

OmneiT OpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DNIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

OmnbiThl Dapajes.

3aBUCUMOCTD HaIlpaBJICHUS UHAYKIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomsl u onvinot.

1. OmnbITH IO HAOTIOACHUIO SJCKTPU3AUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. HccnenoBaHue OeicTBUS SIEKTPUIECKOTO OIS HA IIPOBOAHUKH U TUDIICKTPUKH.

3. CoOopxka u mpoBepKa padOThI AICKTPUUECKOH e TTOCTOSTHHOTO TOKA.

4. W3MmepeHue U peryJupoBaHUe CHIIbI TOKA.

5. H3mepeHue u peryaupoBaHue HaNpsKEHUS.

6. HccnenoBaHue 3aBUCHUMOCTH CHUJIbI TOKA, UAYILETO Yepe3 Pe3UcTop, OT CONPOTUBICHUS
pe3ucTopa M HAIPsHKEHUs Ha PE3UCTOPE.

7. OnpITBl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTBH  AJIEKTPHUECKOTO  CONPOTHBIICHUS
IPOBOJHUKA OT €r0 JJIMHBI, IJIOMIAIH ITOTIEPEYHOT0 CEUSHHs U MaTepHaa.

8. IlpoBepka mpaBuia CIOXEHHS HANPSHKCHUH TPU TIOCIEAOBATEIILHOM COCIHHEHUH
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauieIbHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOTHI ANEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTop.

11. Onpenenenne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MJIYLIETr0 Yepe3 JIAMIOYKY, OT HaIlpsKEHUS
Ha HEW.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBaHre MarHUTHOTO B3aMMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. 3yueHre MarHUTHOTO TOJS TOCTOSIHHBIX MAarHWTOB TpU WX OOBEIUHEHWU W
pa3/eNeHNN.

16. UccnenoBanue AeUCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJICHUs TOKA B KaTyIIIKe.

18. M3yueHue aeiicTBUS MAarHUTHOTO IOJISt HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U H3y4eHHE paOOTHI DJICKTPOIBUTATEIIS.

20. Uzmepenne KI1J] anexTpoaBUraTeTIbHON YCTAaHOBKH.

21. OnBITEI IO HMCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WHIYKIIMH: WCCIICIOBAaHHE
W3MEHEHHH 3HAUYCHUS W HAIPaBJICHUS! HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexanunueckue siBJICHHUA.

Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTh

MEXaHMYECKOro JBWXKEHHS. PaBHOMepHOe mpsmoyMHEHHOe [BWkeHue. HepaBHOMepHOE



NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPU HEPABHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJTHHEHHOE NBMkeHHe. CBoOOaHOE mageHne. OnbIThI
lanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYy:kHOCTH. llepron u yactora oOpaimenus. Jluneitnas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akoHn Hptorona. Tpertuit 3akon Herorona. [lpuniun
CyHEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUs CKOJIBKEHMSI, CUJIa TPEHUS
MIOKOSI, IPYT'H€ BUJIbI TPEHHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSATMOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuxenne 1uiaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTh. Heecomocts u
HIEpPErpy3KH.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynsc tena. M3meHenue umnyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHHs] MMITYJbCa.
PeakTuBHOE IBUKEHUE.

Mexanuueckasi pabota U MOUIHOCTh. PaboTa cuil TSDKECTH, ynmpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJa MOBEPXHOCTHIO 3EMIIU.
IToTrennmanpHas 3Heprus cxxaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOI O IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME MyTeHl W TPaeKTOpPUH ABMXKEHMsI OJHOTO M TOTO K€ Tela OTHOCHUTEJIBHO
pa3HBIX TEJl OTCUETA.

H3mepeHnre CKOPOCTH U YCKOPEHHUS NPSAMOIUHENHOTO ABUKCHUS.
HccenenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JIBUKECHHUS.
Habmonenne ABM>XeHUS Tesa M0 OKPY>KHOCTH.

o ok w

HabGmronenne MexaHWYeCKUX SBJICHHUM, MPOUCXOANIUX B cucTeMe oTcuéTa « Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3HKH.

7. 3aBHCHMOCTBH YCKOPEHHS Teja OT MaccChl Teja U ISHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeJl.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya ummnysbca MpyU B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TENl.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aMMOACHCTBHH.

13. CoxpaHeHue UMITyJIbCa TP a0COITIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmroieHrne peakTHBHOTO JBUKECHUS.

15. CoxpaneHnue MeXaHU4EeCKON SHEPTUH MTPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHnue MEXaHUYECKON SHEPTHH MPU ABMKEHUH TeJla MO JEHCTBUEM MPYKUHBI.
Jlabopamopusie pabomsl u onvinol.

1. KoHncTpyupoBaHue TpakTa Uil pasroHa M JajdbHEUIIEr0 PaBHOMEPHOI'O JBUKECHHS
HIapUKa WM TEJIEKKH.



2. OmnpeneneHue CpeaHEH CKOPOCTU CKOJBXKEHUS OpyCKa WIM JABMKCHMs IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHUsI Tejla NPU PAaBHOYCKOPEHHOM [BM)KCHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
HA4YaJIbHOU CKOPOCTH.

5. IlpoBepka rumoTe3pl: €CIM IpPU PAaBHOYCKOPEHHOM JIBUKEHMHM O€3 HadajabHOMH
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IIPOMEXKYTKH BPEMEHHU OJMHAKOBBI.

6. HccrnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHMUSL.

7. Omnpenenenne KOdPPHUIUEHTA TPEHUS CKOTBKECHUSL.

8. OmnpeneneHne KECTKOCTU MPY>KUHBL.

9. Omnpenenenne pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBIDKEHUM Tejla 110
TOPU30HTAJILHON TOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YHOPYTOCTH HpU HOABbEME TIpy3a € HCIOJIb30BAaHUEM
HEMOABMKHOTO U IMOABUKHOTO OJIOKOB.

11. V3y4enue 3akoHa COXpAaHEHUS SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe nBukeHune. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MepHoJ, 4acToTa,
aMIMTyna. MaremMatudeckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHyxaeHHble koneOaHus. PezoHanc. MexaHu4yeckue BOJIHBI.
CBolicTBa MeEXaHNYECKUX BOJIH. [IposonbHbIE M nonepeuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. MHppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuii Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabGnronenne BeIHYKIEHHBIX KOJIe0aHU U pe30HaHCA.

Pacnipoctpanenue npooabHBIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).
Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

o0k whE

ﬂaﬁopamopubte padomul u onvimol.

1. Omnpenenenue 4acTOTHI M MepUOa KOJICOAHU MaTEMAaTHYECKOTO MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHOJIa KOJIeOaHHd IPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH TepHOJa KOJeOaHWUH IMOJBEIICHHOTO K HHUTH Tpy3a OT
JJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEPHUOJA KOJEOAHUM MPYKMHHOTO MasTHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH MEpHOAa KOJeOaHWi Tpy3a, MOJBEUICHHOTO K HHUTH, OT
MAacchl Tpy3a.

6. OnbITEI, JEMOHCTPUPYIOIIAE 33aBHCUMOCTh IMEpHUOJa KOJICOAHHWH MPYKHHHOTO
MasiTHHKA OT MacChl rpy3a M KECTKOCTH MPYKHHBI.



7. W3mepeHue yCKOpeHHUs! CBOOOHOTO TaCHUSI.
Pazgen 10. DiieKTPOMAarHUTHOE M0JIe U 3JIeKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1IKkana seKTpoMarHuTHBIX BOJIH. VICOIb30BaHUE 3IIEKTPOMArHUTHBIX BOJIH JIsSi COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoaHOBbBIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopusie pabomsl u onvinot.
1. M3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tele(oHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeliHOe pacnpocTpaHEHHUE CBETA.
3armenus Connia u JIynsl. Otpaxkenue cera. [I1ockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonmHoe BHyTpeHHee OTpaKeHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xox myueit B nuH3e. Onrtuueckass cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cll0k€HHE CLIEKTPAJIbHBIX LBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpsMonuHeiHOe pacTIpoCcTpaHEHHE CBETA.
OTtpaxeHue cBera.
[Tonyyenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
[Tpenomnenue cBera.
OnTHueckuil cBeTOBOA.
Xox myueil B cobuparoiieil JnH3e.
Xox JIydeil B paccenBarole JIMH3E.
[Toryuyenue n300paxeHUii ¢ MOMOILBIO JIUH3.

©ooN R WDE

[Tpunuumn neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mopnens riasa.

11. PaznoxkeHue 6Eoro cBETa B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopuwie pabomul u onvimot.

1. HccnemoBaHue 3aBUCUMOCTH yTJIa OTPAKEHHUSI CBETOBOTO JIyda OT YIJIa TTaICHHSL.
2. Hzydenue xapakTepUCTHK H300paKeHUs TIpeMETa B IIIOCKOM 3epKalie.

3. MHccrnenoBanue 3aBUCUMOCTH yTIIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHus Ha
TPaHUIIE «BO3LyX—CTEKIIO.

[Tony4yeHnue n300pakeHUi C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMpPArOIEii TUH3BI.
OnbITH IO PA3TI0KEHHIO OEJIOr0 CBETa B CHEKTP.

No gk

OnBITEl IO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHUU dYepe3 IIBETOBBIC
(UITBTPHL.

Pa3nen 12. KBanToBLle siBJIEHUS.
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Oneiter Pe3epdopna u minanerapuas mojaenb aroma. Mozenb aroma bopa. Mcmyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- u ramma-uznydenus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas wmognens aromHoro sgapa. HM3ortomsl. PaauoaktuBHble mpeBpainenus. Ilepuon
IoJIypacrnaaa aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOr0 U MAacCOBOT'O YHCE. DHEPrus CBS3U
aToMHBIX saep. CBsa3p maccel M dHeprum. Peaknuum cuHtesa u aenenus suaep. VMcrounuku
sHepruu CoJIHLIA U 3BE3L.

Snepnas snepretuka. JIeicTBUA paguOAKTUBHBIX U3IyUYEHUN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CHexTpbl U3JIy4eHUS U TIOTJIOMIECHUS.
CrexTpsl pa3IuYHbIX Ta30B.

CrnexTp BoaopoIa.

Habmronenue TpekoB B kamepe BunbcoHa.
Pabora cuéryrika HOHU3UPYIOMIHUX U3ITYYCHHIA.

ook whE

Perucrpanus usziryueHus IpupoIHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuwvie padbomot u onvimeol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3ITyUEHHUSL.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YACTHIBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-00001IIAOIINIT MOLYIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAY/Ib MpEAHA3HAYEH [UId CHUCTEeMaTU3aluu |
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIESATEbHOCTH, IPHOOPETEHHOTO MPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe JIs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00yqaroUMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy w3ydyeHUHM JAHHOTO MOJYJS pEalu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecneuyuBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00y4YeHHs, (hopMHpYyeTCs €CTEeCTBEHHOHAyuyHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEJIOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSAMU OOBSICHATh (U3UUECKUE SIBJICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
pelath 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHMAIBHO NEeSITeIbHOCTHBIM XapakTep JaHHOTO pasfelia peaau3yercs 3a c4ET Toro,
4TO 00y4arolrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAy4YHO OOBSICHATH (PU3HUECKUE SBIICHUS
B OKpY’KarolIel MpUpPOAE U MOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh Hay4HbIE METOJblI MCCIEA0BaHUS (PU3NYECKUX SIBJICHUH, B TOM 4HCIe AJIs
MPOBEPKHU TMIIOTE3 U MOIYUYECHHS] TEOPETUYECKUX BBHIBOJIOB;

OOBSICHATH Hay4HBIE OCHOBBI HambOoyiee BAXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HarpuMep, MPAKTUYECKOTO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrHM Ha OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTHH.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHHMs HANpaBiIeHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U MMPCAMCETHBIX 06pa30BaTCJIBHLIX PE3YJIbTATOB.

B pesynpraTe u3ydyenuss (U3MKM HA YpPOBHE OCHOBHOTO 00ImIiero oOpa3oBaHUS Yy

oOyuaromerocst OyayT chopMHUpPOBaHbI CIIEAYIOIINE JMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOM (Qu3nyeckon
HayKU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa;KIaHCKOTO M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

- TOTOBHOCTh K aKTUBHOMY yYacCTHIO B 0OCY>KJIECHUHU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

- OCO3HAaHME BaXXHOCTU MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B I€ATEIbHOCTU YYEHOTIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKON HAayKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (U3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENIIEH COCTABIISIFOLIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATENbCKON e TENIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHS:

- OCO3HAaHHE IEHHOCTH 0e30MacHOro oOpa3za »U3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TMOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

- c(popMHUPOBAaHHOCTh HaBBbIKAa pe(IIeKCUH, MPU3HAHKE CBOETO IpaBa Ha OLIMOKY U TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

- aKTUBHOE Y4yacTHE€ B PEUICHHM MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelbHOU
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOW HaIpaBIEHHOCTH,
TPeOYIOMIMX B TOM YHCIIe U (PU3NIECKUX 3HAHUA,

- UHTEpeC K MPAaKTUYECKOMY M3y4eHUIo Mpodeccuii, CBI3aHHbIX C PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM IS pelIeHus 3aJady B OO0JIacTH
OKpYy Karolled cpenbl, MIIAHUPOBAHUS MOCTYIKOB M OIIEHKHM UX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTeH UX peleHHS;

8) ajanTauuu K U3MEHSIIOIIUMCS YCJIOBUAM COIMAIBHON U IPUPOIHON cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NIPU BBINOJIHEHUU HCCIENOBAaHUN U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM APYTHUX;

- IIOBBIIIICHUC YPOBHHA CBOCHM KOMIETEHTHOCTH qCpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,
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e - oTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHWUW, B TOM 4YHCIEe (OPMYIUPOBATh HJIEH,

IIOHATHSA, THIIOTE3BI O (bI/ISI/I‘-IeCKI/IX 00BbEeKTax u SABJICHUSAX,

® - OCO3HAaHHUC ,Z[e(bI/II_II/ITOB COOCTBEHHBIX 3HAHWHM U KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I3I/IKI/I,

® - [INIAaHUPOBAHUE CBOCTO Pa3BUTH B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHI/II71;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aMMOCBA3H IMPUPOEIL, OGH.ICCTBa N DKOHOMMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JACUCTBUH C Yy4YETOM BIMSHUSA HA OKPYXKAIOLIYK CpEeAy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEJMETHBIE PE3YJIbTATHI

B pesymprare ocBoeHHs mOporpamMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOyuarwomerocss OyayT cQOpMHUpPOBAaHBI MeTamnpeAMeTHbIE Pe3yJbTaThl,

BKJIIOYAIOMIUEC ITIO3HABATCIBHBIC YHHUBCPCAJIBHBIC yqe6Hme I[Cf/iCTBPISI, KOMMYHHKAaTHBHBIC

YHHUBCPCAJILHBIC y‘le6HBIC ,Z[CﬁCTBPIH, PEryJIsITUBHBIC YHUBCPCAJILHBIC yqe6HHe ﬂeﬁCTBHH.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJelCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(PUKAIUK, OCHOBAHMS JJIs1 00001IeHNs
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax, TaHHBIX U
HAOJII0JIEHUSAX, OTHOCAIIMXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3yYeHUM (PU3MUECKUX SIBICHUH WU
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JEIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKII0YEeHNU, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI35X (PU3NUECKUX BEIUYNH;
CaMOCTOSITENIbHO ~ BBIOMpATh crocod peuieHus y4yeOHOM (¢u3nyeckod 3anauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHHUs, BBHIOOp Hambosee MOIXOISIIETO C
y4ETOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTeJabCKUeE AeiicTBUS

HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh TI0 CAMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY OIBIT, HECIOXHBIA
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TIOJYYCHHYIO B XOJI€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYIUPOBaTh O0OOIIEHHS W  BBIBOJABI 1O  pe3yjibTaTaMm
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICOBAHNUS,

MIPOTHO3MPOBATh BO3MOXKHOE JaibHENIIee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Paborta ¢ napopmanmeii:

NPUMEHSTHh Pa3jIMyHble METO/bl, MHCTPYMEHTHl M 3alpochl MPH TMOHCKe U OTOOpe
HH(OpPMAIUK WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (PU3NIecKOn 3a/1a4u;
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aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIIUIO PA3TUIHBIX
BUIOB ¥ (POPM IIPEIICTABIICHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTHMAalbHYIO (POpMy mpeicTaBiIeHHs HHPOPMAIUU U
WLTIOCTPUPOBATh pElIaeMble 3a/1a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpaduKol U UX KOMOMHAITUSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJi¢ OOCYXJCHHMS Y4eOHOro MaTepuaia, pe3yJIbTaTOB JIa0OpaTOPHBIX paboOT u
IIPOEKTOB 3aJ[aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI M BBICKA3bIBATh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H | MOJIep)KaHnue OJ1aroXKelaTeIbHOCTH OOIICHNUS;
COMOCTARNIATh CBOM CYXICHHUS C CYXIACHHSIMH JIPYTMX YYaCTHHUKOB JHAJIOTa,
00OHapyKUBATh Pa3IMYKE U CXOJCTBO TO3HIINH;

BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPEJICTaBIATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DM3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M WCIOJIh30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIWBHIYyAILHON PaOOTHI
IIPH PEIICHUN KOHKPETHON (DU3HUYECKOM MPOOJIeMBI;

NPUHUMATh [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTIDKEHUIO: PACIPEIeNIATh POJIH, 00CYKIaTh MPOILECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JAOCTUTas KaueCTBEHHOTO pe3yjbTaTra MO CBOEMY
HATNPABIECHUIO U KOOPAUHUPYSI CBOU JACUCTBUS C APYTUMHU UICHAMHU KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA TMPOAYKT 1O KPUTEPUSM,
CaMOCTOSTENNbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIC YHUBEpCaJbHbIC y4eOHbIE 1eiCTBHUA

Camoopranuzanus:

BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl pELICHUS
bu3nUecKux 3HaHUMH;

OpUEHTUPOBATbCA B PA3IMYHBIX MOAXOAAX NPUHATUSA pEIICHUH (MHIMBUIYaJIbHOE,
NPUHATHE PELICHUsS B TPYIIIE, IPUHATHE PEIICHUH IpymIoil);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afauyd WM IUIaHa
HCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MIpearaéMble BApUAHThI PELLIEHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IpejylaraTh IIaH €€ U3MEHEHMUS],
OOBSICHATh HPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJbTaToOB JAEATEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
BHOCUTbh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHS (PU3HUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS
CHUTYaIHii, yCTAHOBJICHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U yCIOBUAM;
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CTaBUTh ce0s1 HA MECTO APYTOro 4YeloBeKa B XOJ€ CIopa WK JAUCKYCCUU HAa HAyYHYIO
TeMy, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peuleHHH (QU3UYECKUX 3aJad Wi B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TaKOE K€ [PaBo JPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 7 Kjacce MpeaIMETHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, SIUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbI€ COCTOSIHMS BelecTBa (TBEPIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUYECKOe
JIBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTopusl,
paBHOzEHCTBYIOIIast cuia, Jaedopmanus (ympyras, IUlacTUYecKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath sBieHus (1uddysus, TeII0BOE IBUKEHHUE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJEICTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChbIO BpalleHMs, Iepefada JAaBJIeHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOc(epHOe JaBlIeHue, IJIaBaHUe Tell, IPeBPaLeHUs
MEXaHUUECKOW SHEPIUi) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YUYCHHBIX (PU3MUECKUX SIBICHUHN B OKPYXKAIOLIEM MHUpE, B
TOM 4yHcie (u3nueckue sSBICHHsS B MPUPOJE: MPUMEPHl ABMKEHUS C Pa3INYHBIMU
CKOPOCTSIMH B XHBOW W HEKHUBON INpPUPOJAE, ACHCTBHE CHIIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJaBaHHUE DbIO,
pblYary B Teje YeloBeKa, IPU 3TOM MEepeBOIUTH MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBIICHUII;

OTNMCHIBATh U3yUYEHHBIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIb3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJla TSDKECTH, BEC Tela, Cujla TPEHHUs, JaBJICHHE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MeXaHHYecKass padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIUEHT TMOJE3HOr0 JeHCTBUS
MEXaHHU3MOB, KMHETUYECKash W MOTEHLHUaJIbHasl SHEPTUs), IpU ONHCAHUU IMPABUIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICI HCTOIb3YyEMbIX BEIMYUH, UX 0003HAYCHUS U €IUHULIBI
(GU3NUECKUX BENUYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEM
(bu3nUeCKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBAa Teld, (pu3MuecKue SBIEHUS M TPOLECCHl, HCHOJIb3YS
IIpaBWJIa CIOKEHUs cuil (BAOJb OJHOM NpsiMOi), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECHs pbluara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAHEHHsS MEXAHWYECKOM HHEpruu, IpU OSTOM JaBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE;
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OOBSCHATh (U3UYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalul MPaKTHKOOPHEHTUPOBAHHOI'O XapaKTepa: BBIABIATh INPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONnopoil Ha 1—
2 u3y4YeHHBIX CBOWCTBA (PU3MUECKUX SABJICHUHM, (U3MYECKHX 3aKOHAa WU
3aKOHOMEPHOCTH,;

pematb pacuéTHble 3agayd B 1—2 [eHCTBHSA, HCHOJB3YS 3aKOHBI M (POPMYIIBI,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MUYECKUE BEIUYMHBI B (OPMYIBI U
IPOBOJUTH PAcyEThl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOJYYSHHON (hPU3NUECKON BEIMUHHEI,
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIM (PHU3HUECKUX
METOJI0OB, B OINMCAHMM MCCIEAOBAHUSA BBIICIATH IMPOBEPSIEMOE IPEIIOJIOKEHNE
(runortesy), pa3nuyaTh U HHTEPIPETHUPOBATH IOJYYEHHBIM pe3yibTaT, HAaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IeaTh BBIBOJKI 110 €TO PE3yiIbTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Tes: (OPMYJIHPOBATH TPOBEPSEMbIE MPEIANONIOKECHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOTO0 000PYJ0BAHHUS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOJBL;
BBIINOJHATh IPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEPaTypbl C HMCIOJIH30BAHUEM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, 3AMHCHIBATH
MoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOU a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;
IIPOBOAMTH HCCIIEIOBAHHE 3aBUCHUMOCTH OAHOW (PM3MYECKOM BETUYMHBI OT JIPYroi ¢
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbl TPEHUSl CKOJIbKEHHUs OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH TeN ¥ HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIN
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT yAJUHEHMS MPYXKUHBI, BBITAIKHUBAIOLIEH
CHIIbI 0T O00bEMa TNOrpyKEHHOM wYacTW Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Tesa, OT TIJIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TeJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4yeOHOro HCCIeNOBaHMsA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, cenys MpeIoKeHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTaThl MOTY4YEHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BUAE MNPEIJIOKEHHBIX TaOIUIl U TpaduKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJbTaTaM MUCCIEIOBAHMS;

MPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEJIWYUH (TUIOTHOCTh BEIECTBa
KUAKOCTU W TBEPIAOrO Tela, CHJIA TPEHUSI CKOJBXKEHMs, JaBJIEHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha TMOTPYKEHHOE B KUAKOCTh TEJoO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPesIOKEHHON
MHCTPYKLUU: MIPH BBIOJIHEHUN WU3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIISITH 3HAUEHUE UCKOMOM BEIMUYUHBI,

coOuoaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyIoBaHUEM;

yKa3blBaTh MNPUHLUIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBUKHBIN 1
HETOABMKHBIN OJIOK, HAKIIOHHAS IJIOCKOCTb;

16



XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB € OMOpPOM Ha UX ONHUCAHUA (B TOM YHCIE: MOAIIMIIHUKH, YCTPOWUCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM IIPECC, MaHOMETpP, BBICOTOMED, MOPIIHEBOM HAcoC,
apeoMeTp), UCHONb3ys 3HaHHUA O CBOMCTBAX (M3UUECKUX SIBIECHUI U HEOOXOIUMbIE
¢du3nveckre 3aKOHbI U 3aKOHOMEPHOCTH;

NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHOOPMAIMIO O MPHUMEPax) NPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B IIOBCEJIHEBHOW XM3HM A oOecredeHus
0€30MaCHOCTH TMpH OOpaIleHud ¢ NpubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpPAaHEHHs 370pOBbsi M COONIIOJIEHHS HOPM SKOJOTMYECKOIO IIOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYILIECTBIISITh OTOOp HMCTOYHWUKOB HH(popmanuu B MHTEpHETE B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOLUXCS 3HAHUHN U IyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACIATH WH(POPMAIIHIO, KOTOPAs! SBIISIETCS TPOTHBOPEUYNUBON
WJI MOKET OBITh HEIOCTOBEPHOI;

UCTIOJIB30BaTh TP BBHIIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(U3MYECKOT0 COJEp)KaHUsS, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIAJETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHbIC M YCTHBIE COOOLIEHHs Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIe IMyOJINYHO AeNaTh
KpaTKre COOOIIEHMsI O pe3ysbTaTax MPOEKTOB WM Yy4eOHBIX HCCIIEeI0OBAaHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUEN;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTtbs 0053aHHOCTH B
rpynmne B COOTBETCTBUH C ITOCTABJICHHBIMU 33/1a4aMU, CJIE€AUTD 3a BBIIOJIHEHUEM IUIaHA
JeMCcTBUHM, aZeKBaTHO OIIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TIPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHuy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha GA30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:

UCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUITMUECKHE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIEpATypa, BHYTPEHHSA
SHEPTHUsl, TEIUIOBOM JBUTATENb, HIEMEHTAPHBIN AJIEKTPUUECKUHN 3apsifl, JIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUAJEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
noie;

pa3iuuaTth SIBICHUS (TEMJIOBOE pacHIMpEeHHEe U CKaThe, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBICHUSA, HCIApEeHUE, KOHIACHCAIIUs,
IIaBJIEHUE, KpucTaym3anusi  (OTBepJeBaHue), KWIIEHUEe,  Terulonepenaya
(TemIoNnpoOBOIHOCTh, KOHBEKIUS, W3IIy4YEHHUE), DJIEKTpU3aLUs Tell, B3aUMOJICHCTBUE
3apsAoB, JEUCTBUSA AIIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE
MarHuToB, JACWCTBHE MAarHUTHOTO MOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpPOMAarHUTHAas
WHIYKUMS) 1O OINHUCAHUIO MX XapakTEepPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,
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pacrio3HaBaTh MPOSIBIICHHE U3YUCHHBIX (PM3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBbIE ABJICHUs B IPUPOAE, KPUCTALIBI B npupoze, uznydeHue CoHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, WHEs, CHera,
AIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJIICOB, pOJib MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHSIHHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (TPU3HAKHM) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBJIECHUS, UCIOIb3Ys (PU3NUECKUE
BCJIMYHHBI (TeMHepaTypa, BHYTPCHHAA OHCPrusi, KOJIUYCCTBO TCIUIOTHI, YJICIbHAA
TEIUNIOEMKOCTb ~ BEIECTBA, YAEIbHAs TEIJIOTa IUIABJICHUS, YJENbHAas TEIUIoTa
napooOpa3oBaHus, yAeidbHas TEIJIOTa CrOPaHHs TOIUINBA, KO3()(UIMEHT mosie3HOro
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTh BO3JyXa, JIEKTPUUYECKHH
3apsil, CHUja TOKa, OJIJIEKTPUYECKOE HAalNpsDKEHUE, CONPOTUBIIEHUE IPOBOJIHUKA,
yZIelbHOE COIIPOTHBIIEHHE BELIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUUYECKOTO TOKa), IpU
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaYEHHUS U CIANMHHUIIbI (1)I/I3I/I‘IGCKI/IX BCJIMYHUH, HAXOJUTH q)OpMyJ'II)I, CBA3BIBAIOIIINEC
JaHHYI0 (U3UYECKYI0 BEIUYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
HN3YYCHHBIX 3aBHCHUMOCTEH (1)I/I3I/I'~I€CKI/IX BCJIMYHH,

XapaKTCPU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUA W MPOHCCChI, HCIIOJIb3YyA
OCHOBHBIC ITOJIOKCHUSA MOJ'IGK}’J'ISIpHO'KI/IHCTI/I‘IGCKOI\/JI TCOpHUU CTPOCHHUA BCIICCTBA,
IOPUHLNIT CYNEpPHO3UIMKU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsaa, 3akoH Oma g ydacTka nemnu, 3akoH Jxoyns—JIeHua, 3akoH coxpaHeHus
SHEPIuH, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMChIBATH €ro0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (pr3HMYecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
chyauHﬁ IMPAKTUKOOPHUCHTHUPOBAHHOI'O XapakTepa: BBISIBJIIATD
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILIAroB ¢
ornopoif Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agauyd B 2-3 JeHCTBHSA, HCHOJIB3YS 3aKOHBI M (OPMYIIHI,
CBs3bIBalOIMEe (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalii3a YCJOBUS 3aJauu
3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE AJIsl €€ pelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHHBATH MOJYUYCHHOC 3HAYCHHC (1)H3PI‘~I€CKOI>'I BCJIMYHHBI C U3BECTHBIMU JJaHHBIMU
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MPU TOMOLIM (PUIUIECKHX
METOJIOB,  MCIIONb3Yysl ~ ONUCAaHUE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHMBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JIeNIaTh BBIBOJIBI;

IPOBOJIUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
TCJI (KaHI/IJIJISIpHBIG SABJICHUS, 3aBUCHUMOCTb [JaBJICHHA BO3[yXa OT Cro OG’béMa,
TeMIIepaTypbl, CKOPOCTH NPOLIECCAa OCThIBAHUS U HArpeBaHUA NP U3JIyUYEHHH OT LIBETa
U3Iydaomei (moryiomaromnei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
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TEeMITEpaTypbl JKUAKOCTH M IUIOMAAM €€ IOBEPXHOCTH, JJICKTPU3AIMA Tel W
B3aMMO/ICHCTBHE 3JIEKTPUUECKUX 3apAI0B, B3aMMOJACHUCTBHE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3aIisl MATHUTHBIX IOJIEH TOCTOSIHHBIX MarHUTOB, ACWCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUTATEIIS
MOCTOSIHHOTO TOKa): (hOpMyIMpOBaTh TMPOBEpSEMbIE MPEANOI0KEHUsA, COOMpPaTh
YCTAaHOBKY M3 TIPEIUIOKEHHOTO O0OpYyJOBaHHs, ONWCHIBATH XOJ ONBITA H
(GOopMyITUPOBATH BBHIBOIBI;

BBITIOJIHATH NPSIMbIE M3MEPEHUs] TEeMIIEPaTypbl, OTHOCUTEIBHON BIIQXKHOCTH BO3IyXa,
CHJIBl TOKA, HAMPSKCHUS C MCHOJIB30BAHMEM aHAJIOTOBBIX NPUOOPOB M JaTYMKOB
(Gu3MYECKUX BEIWYMH, CPaBHHMBATh pPE3YJbTaThl H3MEPEHUIl € Y4€TOM 3agaHHON
a0COJIOTHOM TOTPENIHOCTH;

IPOBOJUTH MCCIIEIOBaHHE 3aBHCUMOCTH OJHOM (DM3MUECKON BEIMYHMHBI OT JPYTOM C
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTHBIICHUSI MPOBOJHUKA OT
€ro JUIMHBI, IUIOMIAAN MOMEPEYHOr0 CEUCHUS U YACIBHOTO CONPOTHBICHUS BEIECTBA
IPOBO/IHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOIHKK, OT HANPSHKEHHS HA TIPOBOTHUKE,
UCCJIEIOBAaHUE IIOCIJICJOBATEIBHOTO W TapaLIeIbHOIO COCIMHEHHWH MPOBOAHUKOB):
IUTAHUPOBATh MCCIIEIOBaHME, COOMPATh YCTAHOBKY W BBITIOJHITH M3MEPEHHS, CIEAYs
IPEUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTAThI MOJYYSHHOH 3aBHCHUMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BHIBOABI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

NIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3UYECKUX BeIMUYUH (yIeNbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOJHIKA, pad0oTa U MOITHOCTH DJIEKTPUIECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMpaTh OKCIIEPHUMEHTAIBFHYI0 YCTaHOBKY, CIEAys
NPEIOKEHHON HHCTPYKIIUH, U BBIYUCIISITh 3HAYCHNE BEINYHMHEI,

coOuoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOHCTB C OMOpOW HAa WX OMUCAHMA (B TOM YHCIIE: CHCTEMa OTOIUICHHS IOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIlepMETpP, BOJBTMETP, CUETUYMK DIIEKTPHUECKOU
SHEPIrHH, JIJIEKTPOOCBETUTEIBHBIE TPUOOPHI, HArpeBaTeNbHBIE AIIEKTPOIIPHOOPHI
(IpuMepBl), SJICKTPUYECKHAE TMPEIOXPAHUTEIH, SJICKTPOMArHuT, JIIEKTPOJBHUTATENb
MOCTOSIHHOTO TOKAa), HCHOJB3ys 3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUH U
HEo0Xo1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUECKHE YCTPOMCTBA M W3MEPUTENbHBIE MPUOOpPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIAThH
CXEMBI JIEKTPUYECKHX IIeTed ¢ MOCIe0BATENIbHBIM U MapauIeIbHbIM COCTUHEHUEM
HIIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX IETeH;
NPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHMM B TOBCEAHEBHOM MXU3HH Ui OOECIeYEeHUs
0€30MacHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHYECKUMH YCTPOICTBaMH,
COXpaHEHMs 3JI0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TOBEACHUS B
OKpYXaloIlIei cpeae;
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OCYIIECTBIIATh TOMCK HWHGOpMaIuu (GU3NUECKOro cojaepxaHus B HHTepHeTe, Ha
OCHOBE HMCIOIIMXCS 3HAHWN W TYTEM CPaBHEHUS JOTNOJHHUTEIBHBIX HCTOYHHKOB
BBIZICNIATh MHGOPMAIUIO, KOTOpas SBISETCA NPOTUBOPCUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MIPH BBITIOJHEHUH YUYCOHBIX 3a/laHUNl HAYYHO-TIOMYJISIPHYIO JTHUTEPATYPy
(U3UYECKOTO COJAEpKAHUS, CIPAaBOYHBICE MaTepualibl, pecypchl cetu HHTEepHer,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMH W3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co31aBaTh COOCTBEHHBIC IMUCHMEHHBIC M KpPAaTKHE YCTHBIE COOOIICHHS, 0000IIas
nH(pOpMaIHI0 M3 HECKOJbKMX MCTOYHHUKOB (DPU3MUYECKOTO COJEP)KaHHS, B TOM YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJdbTaThl MPOCKTHOW WM HCCIEN0BATEIhCKOMN
JIESATETLHOCTH, TP 3TOM TPaMOTHO HWCIIOJIb30BaTh M3YUYCHHBIM MOHATHUIHBIN ammapar
Kypca GU3HUKH, COMPOBOXKAATH BRICTYIUICHUE TIPE3CHTAIIUEH;

IPU  BBITIOJIHEHUN YYCOHBIX TPOSKTOB M HCCICAOBAaHUN (U3HUYECKUX IPOIIECCOB
pacrpenenarb 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3aJladaMH,
CICIUTh 32 BBIIOJIHEHHEM IUIAaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHUBAaTh  COOCTBEHHBIM BKJaA B  JCATEIBHOCTh  TPYMIbL, BBICTPAaUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TTPOSIBIISISI TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K xoHuy oOyueHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha GA30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAIOLINXCS YMEHUH:

UCIIOJIB30BaTh IMOHATHUS: CHCTEMa OTCUYETA, MaTepHallbHas TOYKa, TPAEKTOPHS,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHMs, nedopmManus (yrnpyras, miacTH4ecKas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M TEPErpy3KH, LEHTP
TSKECTH, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHUYeCKue KosiebaHus M BOJHBI, 3BYK, MHH(Qpa3ByK U  yIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAIIbHO30PKOCTh, CIIEKTPhl HCIYyCKaHUS M TOMNIOHIeHMs, anbda, Oera- M ramma-
U3ITy4eHUsl, U30TOIbI, SACpHAs SDHEPIeTHKa,

pa3iuuaTth SIBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MNPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBMKEHHE, CBOOOIHOE MaJeHUE TeJl, pABHOMEPHOE
JIBUKEHHE 10 OKPY>KHOCTH, B3aUMOJCICTBHE Tel, PEaKTUBHOE JBUKEHHE,
Kosie0aTesIbHOE JIBWKEHUE (3aTyXalolllie M BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBIDKEHHE, OTpaX€HHE 3ByKa, MPSIMOJIMHEWHOE pPAacCIpOCTpaHEeHHE,
OTpakeHHE U MPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPakKeHUE CBETA, Pa3yIoKEeHHE
0ermoro cBera B CHEKTP U CIOXKEHHE CIEKTPaJbHBIX I[BETOB, IHUCIIEPCUS CBETa,
€CTEeCTBEHHAsl PaJMOaKTHUBHOCTb, BOZHUKHOBEHUE JIMHEHYATOrO CIEKTpa M3JIyueHHs)
[0 OINUCAHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JaHHOE (pr3HYEecKoe SIBICHUE,

pacro3HaBaTh MPOSABICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKpYXaroleM Mupe (B
TOM 4Hclie (U3NYECKHUE SBICHUS B MPUPOJE: MPUIUBBI U OTIHUBBI, JBI)KEHUE TIAHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KMBOTHBIMH, 3€MJICTPSICEHHE, CEHMCMHYECKHE BOJIHBI, IYHAMH, 5XO, LBETa TEll,
ONTUYECKHE SBJICHUSA B  INpUpPOAE, OHOJOrHMYecKoe  JEeWCTBUE  BHJIUMOTO,
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yJIbTPadUOIETOBOrO U PEHTIC€HOBCKOIO W3IY4YEHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyuYe€HHE IMPUPOAHBIX MHUHEPAIIOB,
JeICTBUE palMOaKTUBHBIX M3IYyYEHU HAa OPraHu3M 4YeJOBeKa), IIPU 3TOM I1EPEBOIUTH
NPAaKTUYECKYIO 3a/auy B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bu3nUeCKUX SIBICHHUIA;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBJIECHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOpPOCTb Tejla IIPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHUE, MEepEMEIEHUE, ITyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHJIa YNPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Teja, UMITYJbC Tela, UMITYJIbC
CHJIBI, MEXaHHUYeCcKasi paboTa U MOIIHOCTh, NOTEHIMAJIbHAS SHEPTHsl TeNa, MOAHITOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHINAJIbHAS SHEPIUs CKATOW NPYKUHbI, KHHETUYECKast
SHeprus, IOoJHas MEXaHWYecKas SHEeprus, Mepuoj M YacTroTa KoyeOaHWud, IIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, [1OKA3aTelb IPEIOMIICHUS
Cpezpl), TIPU ONMCAHWH TPABWIBHO TPAKTOBATh (DU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BEJINYMH, OOO3HAYCHUS M EIUHHUIBI (DU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYJIH,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUIMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH
COXPAaHEHHUs PHEPIHH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, MPUHIUI CYNEPIO3ULUU CHUII,
MPUHLINI OTHOCUTENbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHBl OTPaKCHHsI M IIPEIIOMIIEHHS CBETA, 3aKOHBI COXPAaHEHUs 3apsJoBOrO U
MacCcOBOI'O UHMCEJ TMpHU SAEPHBIX pEaKUMsIX, IOpH 3TOM JaBaThb CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPaKEHUE;

OOBSICHATh (Pr3HMYecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUll  IPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ OMOpOoil Ha 2—
3 u3yueHHBIX CBOMCTBa (U3MYECKUX SBICHHM, (U3NUYECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

pelaTh pacy€THbIE 3a7a4u (OHUpAIOUINecs Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIIONIb3YS
3aKOHBI U (POPMYyJIbI, CBSI3bIBaONIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IJI PEIICHUs,
IPOBOAMTh pPAacu€Thl U OLEHUBAaTh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYEHUS
(U3UYECKON BETMYUHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PELIUTh MPU IOMOLIU (PUINYECKUX
METOJIOB,  MCIOJb3Yysl ~ ONUCAaHHE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLIEHWBATh MPaBUWJIBHOCTh TMOPSAKAa MPOBEIACHUS HCCIEA0BaHUSA,
JIeNIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHU U OIIBITOB;

IPOBOJUTH OMBITHI IO HAOIIOAECHNUIO (PU3MUECKUX SBICHUN WM (PU3MUECKUX CBOWUCTB
TeJs (U3ydeHue BTOPOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHMs HEPIUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MAaATHUKA OT MaccChl rpy3a U KECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MaJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHEeHUe
CBETa, pPa3JIoKeHHE OEJIoro CBeTa B CHEKTpP, H3yUeHHE CBOICTB M300pakeHUs B

21



IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHsI MpeAMeTa B coOuparonieil IuH3e,
HaOJIOZIGHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAHOBKY U3 N30BITOUHOTO HaOOpa 000PYAOBaHUS, OIMCHIBATh X0 OMbITA U
€ro pe3yJbTaThl, (HOPMYITUPOBATH BBIBOIBI;

IPOBOJIUTHh MPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, OINpenenss CcpenHee
3HaYCHHE H3MepseMOl BeNWYMHBI ((POKYCHOE pacCTOsSHHE COOUpAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CII0C00a M3MepEHUs (M3MEPUTEITHHOTO TPUOOPA);

NPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIH30BAHUEM
OpSAMBIX H3MEPEHHUH (3aBUCUMOCTh IYyTH OT BPEMEHH IMPHU PaBHOYCKOPECHHOM
JOBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuojia Kole0aHWH MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHIMOCTH YTJIa OTPa)XCHHUsS CBETa OT YIJIa MAJACHUS U
yIia OpejoMJIEHUsl OT yria HaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparh YCTaHOBKY, (DUKCHpPOBAThb pPE3yJbTaThl IOJYYEHHOH 3aBHCHMOCTH
bu3nYeCKUX BETUYMH B BUAE TaOMUIl U TpadUKOB, J1e1aTh BBIBOJBI MO pe3ylibTaTaM
UCCJICJIOBAHMUS,

MPOBOJAUTH KOCBEHHbIE HU3MEpEeHHs (U3UYECKUX BEIUYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Tela MPU PaBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJICHUS,
KECTKOCTh TPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojJeOaHWi MaTeMaTHYeCKOro U MPYXUHHOTO
MasTHUKOB, ONTHYECKass cujga coOuparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIONHATH
U3MEpEHUs, CIeays NPEAJIOKEHHON MHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BEIMYMHBI U
AQHAIN3UPOBATh IMOJyYEHHBbIE pe3ylbTaTbl C YYETOM 3a/laHHOM MOrpelIHOCTH
U3MEPEHHUI;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKW M3YYCHHBIX (DU3MYECKHX MOJENeH: MaTepuanibHas
TOYKa, aOCOIIOTHO TBEPAOE TEJNO, TOYEYHBIM WCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IUIaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO SIApa;

XapaKTepu30BaTh MPHUHIUNBI JCHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOKCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCIIE: CITUJIOMETD, TATUNKU TTOJIOKECHHS,
paccTosSHUS U YCKOPEHMUs, paKeTa, 3X0JI0T, OYKH, IEPUCKOII, poToanmapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), wucronb3ys 3HaHUS O
cBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIONIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3yUYEHHBIX TEXHHUYECKHUX yCTPOUCTB,
WU3MEPUTENBHBIX TPHOOPOB W TEXHOJOTHUYECKUX MPOIECCOB MPH pPEUIeHHH y4eOHO-
NPaKTUYECKUX 3ajad, ONTUYECKUE CXEMBI JIJISi TTOCTPOCHHS M300paXCHUH B IIOCKOM
3epKalie ¥ cCOOMparomieit TuH3e;

NPUBOJIUTH TMPUMEPHl (HAXOOUTh HMHPOPMAIMIO O MpHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IMOBCEAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaroIleH Cpeac;
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OCYILECTBIIATh MOMCK HHPOpManuu (uszndeckoro conaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJY4YEHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH H
JIOTIOTHUTEIIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUN YYEOHBIX 3a/laHUH HAYYHO-TIOMYJISIPHYIO JINTEPATYPy
(GU3MYEeCKOro cojaep)KaHus, CIpaBOYHblE MaTepuaibl, pecypcbl cetu HHrepHer,
BJIAJCTh IMPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOLICHUS HAa OCHOBE MH(POPMALUU
U3 HECKOJBKUX MCTOYHHKOB (U3MUECKOr0 COAEp)KaHMs, MyOJUMYHO IpPEJCTaBIATh
pE3yJIbTaThl POEKTHOW WM UCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCTIOJIB30BaTh HM3YUYCHHBIM IMOHATUHHBIA ammapar W3ydaeMmoro pasaena (U3uKd U
CONpPOBOXKAATh BBICTYIUIEHHE Ipe3eHTalUueldl ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEpPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEro MUpa
bu6mmorexka [IOK
11 o - 2 0 0
VISHIEA © Haylka 0 TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHCCIHE BETITHHbL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I ITO3HAHUS 2 0 1 Bubmmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1 0 0
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YaCTHIL 9 0 1 bubmuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ATrperaTHble COCTOSIHHSI BEIIECTBA 2 0 0 hgpi?;;:é;iﬁ).ru 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHu4uecKkoe OBIKEHUE 3 0 0 nommorexa O

https://m.edso0.ru/7f416194
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bubmuoreka [JOK

32 Hnepuis, Macea, MI0THOCT 4 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuma. Bugst cut 14 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine Kuakocth > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - bubmuorexa [JOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
5.1 O06001IeH1Ee 1 TOBTOPEHHUE MaTepuaia 1
bu6nmoreka [JOK
52 Pabora u momtsocTs 3 https://m.edso00.ru/7f416194
5.3 0
bubmuorexa [JOK
>4 Hpoctbie MexamH3MBI S https://m.edso0.ru/7f416194
bubmuorexa [JOK
5 Mexantieckas SHeprus 6 https://m.edso0.ru/7f416194
Hroro no pazneny 15
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11
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8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoabnbsie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBbie sIBJICHUS
bu6mmorexa [IOK
1.1 i 7
CTpoetiue i ceoficTsa BelecTsa 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tela 7 0 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 21 1 7 hgpsj,l:l;ll(r);ll(dzg).ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 1
UICKTPOMATHHTHAS HHILYKILHS > 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmorexa [IOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
SAIMOSeHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 10 0 3
3AKOHEI COXPAHCHHS https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 0 3
CXAHICCKHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRIC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 0 9 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe AABJICHUSA
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bubmuorexa [JOK

4.1 2
3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CITyCKaHHUE U TOTJIOIIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Koxa
MPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

14

1.5

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUA B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 33a]auy B YYEOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) GUINUECKUX SIBICHUN

ONHUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3Ysl (U3MUECKHe BENUYMHBI, NPU ONUCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaYeHUsI U eUHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHUH

XapaKTCpU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MaTrcMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIBIATh INPHUYUHHO-CIICICTBECHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYecKux IIaroB ¢ omopod Ha 1 — 2
M3y4YCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3Ysl 3aKOHBI U
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(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS  33J]a4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIAThH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHUU HUCCIEIOBAHMS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QopMyIupoBaTh  MPOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(ppOBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUs MPUOOPOB C yUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYs IPEII0KECHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh NPUHUUNBI JACHCTBUS NPUOOPOB M  TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO HMX OINMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH
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1.15

NPUBOANUTH TPHUMEPHl (HAXOAUTh HMH(POpPMAIMIO O MpPHUMEpax)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOIIEH cpejie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIITOJIHEHUEM IUIAHA JEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3inudaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha
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OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3ys (U3WYECKHE BEIMYMHBI, TP OINUCAHUU NPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIAHHYI0O (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YEHHBIX CBOICTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (bI/I3I/I‘leCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7adyd, BbIOMpaTh 3aKOHBI U (HOpMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUEC UCCICAOBAHNS, BBIACIIATD
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

NPENIOoNIOKEHNUs, CcoOUpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO
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000py10BaHMs1, OMUCHIBATH X0/ OMBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOIMIl U IpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHUM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCVHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWUTH MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 3/10POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBLACTATH HH(POPMALHUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM
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1.18

UCIIOJIb30BaTh TPU  BBINOJHEHUH Y4eOHBIX 3aJaHUM  HAy4YHO-
MNOMYJISIPHYIO JIUTEpaTypy (pU3M4ecKkoro coaep)kaHus, CIpPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpUEMAMH
KOHCIEKTUPOBAHUA TEKCTa, nmpeoOpa3zoBaHus WHGOPMALUU U3 OJHOMN

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsI, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WMJIM HCCJCIOBATEILCKOM JEATEILHOCTH, IPU ATOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHbIM IOHATUMHBIA anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHpPEeNITh 00513aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYNIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICMICTBHE,  MpPOSBISIE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa30BaHus

11

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUS

1.2

pa3jndaTtb SABJICHUA IO OMHCAHUIO HUX XApPAKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (1)PI31/I‘-I€CKOC SABJICHUC

1.3

pacro3HaBaTh MPOSBIEHHE W3YYEHHBIX (U3UUYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3UYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3aauy B YYEOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) UBHUECKUX SIBICHUN

14

OMUCBLIBATHL H3YYCHHBIC CBOMCTBA Tel H (bmnqecm/le SABJICHUA,
HCIIOJIB3YyA (bPISI/I‘IeCKI/Ie BCJIIMYMHBI, IIPpHU OIIMCAHUKW IIPABUJIBHO
TPAKTOBAThH q)HSI/I‘IeCKI/Iﬁ CMBICJI HCIIOJIb3yCMbIX BCJINYHH,

0003HaYCHHS U €AMHMIIBI (PU3HUECKUX BEITUYNH, HAXOIUTh (hOPMYJIBI,
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CBSI3BIBAIOIIME JIAHHYIO  (U3MYECKYI0 BEIMYMHY C  JPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKM  M3Y4YEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BETMINH

1.5

1.6

1.7

1.8

XapaKkTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalllii IMPaKTHKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHbele 3ahauyu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUII), WCIOIB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABIATh HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOT'O 3HAaUCHUA (bI/I3I/I‘-IeCKOI7I BCIIMYHHBI

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOKHO PELIUTh MpU IMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSIEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yJIbTaThl HAOJIOICHHIA U OTTBITOB

1.9

1.10

MPOBOJUTH OMBITHI TI0 HAOMIOACHWIO (HU3MUECKUX SIBICHUH WIIN
(U3MUeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, (POPMYIHPOBATH BBIBOIBI

IPOBOJUTH MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHHUH,
ompenensis CpeaHee 3HAUCHUE H3MEpsIeMOr BeTWduHBI ((OKyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIHHOTO MPUOopa)

1.11

IMPOBOAUTE HCCIICIOBAHUC 3aBUCHUMOCTCH (1)I/ISI/I‘IGCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUECM IIPAMBIX HSMGPGHHﬁZ IJIaHUPOBATb HUCCIICAOBAHUC,

CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (PUKCHUPOBATH PE3yJIbTAThI
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1.12

1.13

HOJIy‘-ICHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BHUIAC Ta6HI/ILII/I

l"pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICAOBaHHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clelys MPENIOKEHHOW WHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThI ¢ YU4ETOM 33aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PY1I0BAaHUEM

1.14

1.15

1.16

1.17

1.18

pa3nuyaTth OCHOBHBIE NMPH3HAKH HM3YYECHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH34, IJJAHETapHas MOJENb aTOMa, HyKIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

XapaKTepU30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX npudopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHICHUH Y4eOHO-ITPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIOCKOM
3epkaie u coOuparoleil 11uH3e

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO HCITIOIb30BaHUsI GU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B Oprmaromeﬁ cpeae

OCYIIECTBIISATh MOUCK MHPOPMAITUN (PU3NIECKOTO COJEPKAHUSI B CETH
WNuTepuer, caMocTOsTENbHO (OPMYIUPYsS TIOUCKOBBIM  3ampoc,
HAaXOAUTh NyTH  ONpEHENEHUs]  JTOCTOBEPHOCTH  IOJIYYEHHOMU
nH(pOpMallMd Ha OCHOBE HMMEIOMIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
HOMYJIAPHYIO JINTEPaTypy (U3NYECKOrO COAEp>KaHUs, CIPaBOYHbIE

Marepuainsl, pecypcbl cern MHTepHer; BiageTh  NpUEMaMHU
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1.20

1.21

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3JaBaTh COOCTBEHHBIC NHCHBMEHHBIE M YCTHBIC COOOILICHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
COZIEPKaHMSA, MyOJIMYHO TIPENCTABIATh PE3ylbTaThl MPOEKTHOW WIIH
UCCIICIOBATENIbCKOW ~ JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIIOJIb30BATh M3YYECHHBIH MOHATHHHBIN ammapaT U3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlle C Yy4ETOM

0COOEHHOCTEMN ayJUTOpHUHN CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3nena

Kon

3JIEMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsieMbIe Y1€eMEHTHI COAePKAHUSA

11

1.2

1.3

14

®usuka — Hayka O MNOpupoje. SBiIeHUs TPUPOJBIL.
@u3nyecKue SBJICHUA: MEXaHHYECKHUE, TEIJIOBBIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE

Ouznyeckue BenuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusnueckue  mpubopsl.  IlorpemrHocts
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

ECTGCTBCHHOHay‘IHHﬁ MCTOA IIO3HAHUA: Ha6J'IIO)IeHI/IC,
IIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABHUIKCHUC T'UIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE
Ha6n}0z[aeMoro SABJICHUA

Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETeH

1.5

[IpakTuyeckue paboOTHI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ormpezenenne pa3MepoB MajIbIX Te.

N3mepenue TemmepaTypbl NpU MOMOLIM KHJIKOCTHOTO
TEPMOMETPA U AATYMKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

2.2

CTpOGHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX Pa3MCPHI.
OHLITBI, JAO0Ka3bIBAIOIIUEC JAUCKPETHOC CTPOCHUC
BCIICCTBA

JlBmwkeHnne  dacTmi — BemiecTBa. CBSI3b  CKOPOCTH
JBIDKEHUS 4YacTUll ¢ TeMmmepaTypod. bpoyHoBckoe
nBkeHue, Iuddysus

2.3

2.4

BSaHMOHeﬁCTBHe YacCTHIl BEIICCTBA: IPUTAIKCHUE U
OTTAJIKUBAHHUC

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOECHUE TIa30B,
KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX)  TeEIl.
B3anmocBsI3p Mexay CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTpOEHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTrueckue pabOTHI:

39




Ouenka jauameTrpa aTromMa METOJAOM  psioB  (C

HCIIOIb30BaHUEM (oTorpaduii).

OnpIThI 10 HAOJIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
OnbIThI o OoOHapyKEHHUIO neicTBUs cuI
MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

MexaHndeckoe JIBIDKCHHE. PaBHOMepHOE "
HEPaBHOMEPHOE JIBUKECHUE

Ckopocts. CpenHsisi CKOPOCTh TPH HEPABHOMEPHOM
IBUKEHUH. Pacy€r myTH U BpeMeHH BUKEHUS

3.3

SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUXKECHUS TEll
Macca kak Mepa HUHEPTHOCTH Teja

3.4

3.5

ITimorHOCTE BemecTBa. CBA3E IUIOTHOCTH C KOJMYECTBOM
MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA

Cuita xak XapaKTCPHUCTUKA BSaHMOHeﬁCTBHH TCI

3.6

3.7

3.8

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MIOMOIIIBIO JUHAMOMETpPA

SIBnenue TAroreHus U cwia TsokecTd. Chia TSHKEeCTH Ha
npyrux mianerax. Bec tena. Hesecomocts

Cuna tpeHusa. TpeHHE CKOJIBXKEHUS U TPEHHE IIOKOS.
TpeHue B npupoie U TEXHUKE

3.9

3.10

3.11

CrnokeHue CWJI, HAMpaBJICHHBIX 110 OJHON MPSMOM.
PaBHOelicTBYIOIIASA CHIT

[IpakTudeckue pabOTHI:

OmpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBHDKCHHS
(mapuka B JKHIKOCTH, MOJEIH  DJIEKTPHUYECKOTO
aBTomMoOmIIE W Tak pgainee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIBKCHHS Opycka WIM IIapuka I0
HAKJIOHHOM  IUIOCKOCTH. OmpenesieHHe  IUIOTHOCTH
TBEPIOTO Tena. OIBITHI, JEMOHCTPUPYIOLINE
3aBUCHMOCTh pacTsDKeHUs (IedopMariuu) Mpy>KUHBI OT
MPWIOKEHHON  cuibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBUCHMOCTh CHJIBI TPEHUSI CKOJBKEHHUsS OT Beca Tela U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

dusnyeckue SABICHUSA B IIPUPOJE: NIPUMEPHI JABUKEHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B XKMBOW U HEXXHMBOU IIPUPOJIE,
JICICTBHUE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: IMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, "KUJIKOCTEN 1 TA30B

4.1

HaBnenue TtBEpHoro Tena. CrocoObl yMEHBIICHUS U
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YBCIMYCHUA NABJICHUA

4.2

4.3

JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
TEeMIIepaTypbl

[Tepenava naBneHus TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
razamu. 3axoH Ilackand. I[TneBMaTHUecKue MaIIHbI

4.4

3aBUCUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI.
I'uapocrarudeckuii napagokc. CooOIaoIIecs CoCyIbl.
l'unpaBnnueckre MeXaHU3Mbl

4.5

AtMmocdepa 3emiin u atMocdepHoe aaBieHue. [IpuauHsl
CYyILIECTBOBaHUS BO3AYIIHOW oOo0nouku 3emin. OmbIT
Toppuuennu. 3aBHCUMOCTh aTMOC(EPHOTO JABICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

N3smepenue armocdepHoro npapneHus. [lpubopsl ans
M3MepeHust aTMOC(HEPHOTO JaBJICHUS
JleficTBUE KMAKOCTHM U Ta3a Ha NOTPYKEHHOE B HHX

Teno. BrelTamkuBaromas (apXuMenoBa) CHia. 3aKOH
Apxumena

4.8

4.9

4.10

411

[InaBanue ten. BozayxomnnaBanue

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOrpyKEHHOM B IKUAKOCTb YacTU Tela.
Onpenenenre BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha
TEN0,  IOrpyx’EéHHoe B KuAkocTb.  I[IpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHUIIBI, JACHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, JIEHUCTBYIOLIEH Ha TEJIO0 B JKUAKOCTH, OT 00BEMA
MOrpyKEHHOU B JKMJKOCTh YaCTH TeJIa U OT IIJIOTHOCTU
xuakoctu.  KoHcTpympoBanwe — apeoMmerpa  WIH
KOHCTPYMPOBAHME  JIOAKM W  OIpeaeseHne  eé
Irpy30I10AbEMHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMoc(hepHOTro JaBICHUS Ha KUBOW OpraHU3M, TJIaBaHUE
pBIO

TexHudyeckue yCTpOHCTBa: COOOMIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJAONPOBOJAA, TMIAPABIMYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC,
apeoMeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1

Mexanudeckas pabora

5.2

Mexannueckast MOIITHOCTD
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[IpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

>3 I10CKOCTh. [IpaBuito paBHOBeCHsI pplyara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onoroe  mpaBwio»  MexaHuku.  Koadduuumenr
5.5 MIOJIE3HOTO necrBus MEXaHU3MOB. ITpocteie
MEXaHU3MBI B ObITY U TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
5.8 [lonHas mexaHuveckas SHEprusi. 3aKOH M3MEHEHUs U
' COXpaHEHUs MEXaHUYECKOM SHeprun
[IpakTuueckue padbOTHI:
Omnpenenenne pabOTHI CHIIBI TPEHUS IPU PAaBHOMEPHOM
5.9 JBUKEHUM Tejla II0 TOPU3OHTAIbHOM IOBEPXHOCTH.
' HccnenoBanue YCIIOBUH paBHOBECHS pplyara.
N3smepenne KIIJl HakioHHON mockocTH. W3yuenue
3aKOHA COXPAHEHUS! MEXaHUUYECKOU SHEPTUU
5.10 @dusnyeckue SBICHUS B MPUPOAE: pbluarM B TeJe
' YeJI0BeKa
TexHuueckue yCTpOMCTBA: pblyar, IOABMKHBIA U
5.11 HETIOJBMIKHBIN OJIOKM, HaKJIOHHAs TUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
pasneJia 3JieMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
6.1 TEOpUU CTPOCHMs BemlecTBa. Macca u  pa3Mmepbl
' Mosiekyd.  OmbIThl, HOJATBEP)KIAIOUINE  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJIIPHOKHHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemecTBa. Kpucrtamnmueckue u amopdHbie
6 Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPIBIX TEI
6.3 Ha OCHOBE TOJIO)KEHUH MOJIEKYJIAPHOKMHETHYECKON
TEOPHH
6.4 CmauuBaHue U KalWUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
6.6 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO
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TCIIJIOBOI'O JIBHUKCHUA YaCTHUIL

6.7

6.8

Bnytpennss sxeprus. CriocoObl ”3BMEHEHHSI BHYTPEHHEH
SHEPIuu: TeIIonepeada U CoBepiieHue padboThl

Bunpl Temsonepenayn: TEMJIONPOBOJHOCTh, KOHBEKLIHUS,
U3ITy4eHue

6.9

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH
BEIIEeCTBa

6.10

6.11

TermooOMeH W TEIUIOBOE paBHOBECHE. Y paBHCHHE
TEILIOBOIO Oajanca

IInaBnenue u OTBCPACBAHUC KPUCTAJUIMNUCCKUX BCIICCTB.
Y aenbHas TEIIOTA IJIABJICHUS

6.12

[TapooOpazoBanne u  KoHjaeHcamusa.  Vcmapenwue.
Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUA.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS

6.13
6.14

BrnaxHnocTs Bo3ayXxa

9Hepr1/151 TOILTMBA. Y JIeIbHas TEILIOTa CropaHus

6.15

[MpuHnmmer  paboThl  TeruioBbix  aurarenei  KITJ]
TEIUIOBOrO ABUTaTesid. TeruioBble ABUTATEIN M 3allHUTa
OKpYKaroIlIe cpebl

6.16

6.17

3aKOH COXpaHEHUs U MPEBPAIICHUS JHEPTUHU B TETIIOBBIX
nporieccax

[IpakTuyeckue paboTHI:

OneIThI o 00HapyKEHHIO JENCTBUSA cun
MOJIEKYJIAPHOIO IIPUTSKEHUS.

OneITel 1O BBIPAIMBAaHUIO KPHUCTAUIOB ITOBAapEHHOMN
COJIM WJIU caxapa.

OneIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACUIMPEHUs Ta30B,
KUJKOCTEN U TBEPABIX TEIL.

Omnpenenenue naBIeHUs BO3AyXa B OAJUIOHE MINPHILIA.
OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHSL.
IIpoBepka ruMoTe3bl JMHEWHONW 3aBUCUMOCTH JJIMHBI
CTOJNIOMKA KHMJIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMITepaTyphl.

Habmtonenne n3MeHeHUs] BHYTPEHHEW SHEpPruM Tejla B
pe3yibTare Ternaonepeaayn U paboThl BHEIIHUX CHUIL.
HccnenoBanue siBIeHUs TEIUIOOOMEHA MPU CMEIIUBAaHUU
XOJIOHOU U TOpsiYeH BOMBL.

OnpeneneHne KOJIMYECTBA  TEIJIOTHI, IOJYyYEHHOTO
BOJIOM TpU TEIUNIOOOMEHE C HArpeThiM METAJUINYECKHM
LAIIUHIPOM.
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Onpenenenue yneiabHON TEINIOEMKOCTH BELLECTBA.
HccnenoBanue mporecca UCIapeHusl.
OmnpeneneHne OTHOCUTENILHON BIaXKHOCTH BO3/yXa.
Omnpeaenenue yaelbHON TEIIIOTHI IUIABJICHUS JIbJA.

6.18

®dusnueckue SBICHUA B NPUPOJAC: IOBEPXHOCTHOE
HaTsOKEHUE W KalWUISIpHBbIE SIBIIGHUS B MPHUPOJIE,
KpUCTaJJIBl B IIpUpoe, u3inydenue CojHIla, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa30oBaHKUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHuueckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpPBI, ICUXPOMETp, IMapoBas TypOuHa,
JIBUTAaTElIb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Teil. J[Ba poaa 3J€KTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kyiona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJAEHCTBUS 3apsKEHHBIX Tl OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEIaMH)
Onextpuueckoe nose. Hanpssk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. lIpyHIUnD cynepno3unuu IEKTPUYECKUX TMOJIEH
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »siexTpuuecknx 3apsAfoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [lpoBonHukH 1
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMs IJIEKTPUUECKOTO 3apsiia
76 DOnexTpuueckuid  TOK.  YCJIOBHUS  CyIIECTBOBaHUS
' ANEKTPUYECKOT0 TOKa. ICTOYHMKH TOCTOSTHHOTO TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
78 Onextpuueckas uenb. Cuia ToOKa. DIEKTPUYECKOE
' HaIpsHKCHHE
79 ConpoTtuBieHue MPOBOJHHKA. VY nenvHoe
' COIPOTHBJIEHHE BENIECTBA
7.10 3akon OMa 1St ygacTKa [enH
711 IlocnenoBarenpbHOE M MAapaJlIEIbBHOE  COEAMHEHHE
' MPOBOJHUKOB
712 PaboTta ¥ MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
' Jxoyns — Jlenna
7.13 DJNEeKTpUYECKUe LEeNd U TOTPEOUTETH 3JIEKTPHUECKON
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sHepruu B ObITy. KopoTKoe 3aMbIkanue

IlocTossTHHBIE MarHUTEHI. BSaHMOHeﬁCTBHC IIOCTOSAHHBIX

7.14
MarHuTOB
715 MaruuTtHoe mone. MaruuTHoe 1moje 3eMIIM U €ro
' 3HA4YEHME JUIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MaruutHoe 1ojie 31eKTPUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleficTBUe MarHUTHOrO TOJIA HA IMPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTENIb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
' JJIEKTPOJABUIaTelei B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCcIopTe
718 Onbitel @apanes.  SIBaeHue  3IIEKTPOMArHUTHOM
' nHaykuuu. [Ipasumno Jlenna
DNeKTporeHepaTop. CriocoOsr MIOJTyYCHUS
7.19 JJEKTPUYECKONM  SHEpruu. DNEeKTpOCTaHUMU  Ha
BO300OHOBIISIEMBIX HICTOYHHKAX SHEPTUU
[IpakTuueckue padbOTHI:
OnbITHI 110 HAOTIOACHUIO JICKTPU3AIUU TEJl WHIYKIIUCH
Y TIPU CONPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS AJIEKTPUYECKOrO TOJIA Ha
MIPOBOJIHUKU U AUDJIEKTPUKHU.
COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MIOCTOSIHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u peryaupoBaHue HAMPSKEHUSI.
HccnenoBanue 3aBUCMMOCTH CUJTBI TOKA, UIYIIETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAMPSHKCHUS
Ha pe3UcCTope.
790 OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh

3JEKTPUUYECKOTO COMPOTUBJIEHUS TPOBOJHUKA OT €ro
JUTMHBI, TJIOLAIU OTIEPEYHOT0 CEUeHHS U MaTepHala.

[IpoBepka mpaBWia CIOXKEHHS HANPSOHKEHUW  TPHU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpPOB.
[TpoBepka mpaBuiIa s CHJIBI TOKA TIPH MapalieIbHOM
COeIUHEHUN  pe3ucTtopoB.  OrmpeneneHne  pabOThI
NMEKTPUYECKOTO TOKA, HIYLIETO0 4Yepe3 Pe3HUCTOop.
OmpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIIEIIsIEMOi Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOUYKY, OT HalpsKEHUS
Ha He. Onpenenenne KII/I narpesarens. UccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl TOCTOSIHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPHU
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uxX Oo0beAMHEHUM U  pasjeneHun. MccienoBaHue
JEHCTBHS AJIEKTPUUECKOTO TOKAa Ha MarHUTHYIO CTPEIIKY.
OnpIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMOJICHCTBUS KaTyIIKK C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIeHUs TOKa B KaTymike. l3yueHue
JEUCTBUSI MAarHUTHOTO TOJISi Ha MPOBOJHHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JIEKTPOABUTaTEIbHOM YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOWUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUSI | HaIlpaBJICHUA
HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DIICKTPUUECKUE
SBJICHUS B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe
CUSTHUE

1.22

TexHudeckue yCTpOMCTBA: D3JIEKTPOCKOIl, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUETUYUK DIIEKTPHUUYECKOW DHEPTHUH,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONIPUOOPHI (mpumepsI), ANEKTPUUYECKHUE
MPEJOXPAHUTENHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa, FeHEepaTop MOCTOSHHOTO TOKA

9 KUIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COACPHKAHUS
pazznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexannueckoe JBHKEHHE. MarepuaibHas TOUKA.
' Cucrema otcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE MPSAMONTHHEHHOE IBHKCHHE
8 ##HPar##HHepaBHOMepHOE MPSIMOJIIMHEIHOE JIBUKEHUE.
8.4 CpenHsisi ©  MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPaBHOMEPHOM JBUKEHUH
8.5 Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEHHOE
' IIBUKEHUE
8.6 CBoOoguoe magenne. OneITe! [ anunes
8.7 PaBHOMEpHOE nBMKEHHE 10 OKpyxkHOCTH. Ilepuon u
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yacToTta oOpaieHus. JIuHeliHas W yrioBasi CKOPOCTH.
LleHTpocTpeMUTENbHOE YCKOPEHHE

8.8 [lepssiii 3akoH HptoToHa
8.9 BTropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIUIT Cynepro3uIuu CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuila TPEHUs CKOJBXEHUs, CHJIa TPEHUs
' MIOKOS, IPYTHe BUJIbI TPEHUSI
8.14 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS.
' YckopeHue cBOOOIHOTO MaIeHUs
8.15 Iewxkenne  miaaner  Bokpyr  Comuma.  IlepBas
' KOCMHYECKasi CKOpOCTh. HeBecoMoCTh 1 meperpy3ku
8.16 PaBHOBecue MarepuaabHON TOUKH. AOGCOIIOTHO TBEPIOE
' TENO
8.17 PaBHOBecue TBEpPIOrOo TeENa € 3aKPEIUIEHHOM OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nmnynsc Tena. U3menenne nmiysbca. Mmmnyisce cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTtuBHOE ABMXEHNE
8.21 Mexanunueckast paboTa U MOIIHOCTb
8.9 PabGora cun T1sbkectw, ympyroctd, TpeHus. CBs3b
' SHEPTUH U PAGOTHI
8.23 [lorennumaneHast dHeprus Tena, MOJHATOIO  Haj
' MOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHumanpHas 3HEPIUs CKATON NPYKUHBI
8.95 Kunernueckass sHeprus. Teopema 0 KHHETHYECKOM
' SHEPTUH
8.26 3aKOH COXpaHEHMs] MEXaHUYECKON YHEPIUH
[IpakTuueckue padbOTHI:
Ompenenenne CpemHEe CKOPOCTH CKOJIBKEHHUS Opycka
WIA JBWKEHUS IIapuKa MO HAKIOHHOW TUTOCKOCTH.
OmnpeneneHne yCKOpPEeHHUsl Tella IpU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAaKJIOHHOM TTOCKOCTH.
8.27 HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH

PaBHOYCKOPEHHOM JIBI)KEHUM 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CAM MPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS
KaKk psag  HEUETHBIX YHCEN, TO COOTBETCTBYIOIIKE
MIPOMEXYTKH BPEMEHU OJJMHAKOBBI.
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8.28

8.29

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHUS
OT CHJIBI HOpMalbHOro namieHus. OmnpeneneHue
ko3 uIHeHTa TPEHHUS CKONbKCHHs. OmpeacicHue
KECTKOCTH MPYXHHBL. OmpeaeneHne pabOThl  CHIIBI
TPEHHS TPU PABHOMEPHOM JBIDKCHMHM Tejla 110
rOpU30HTAILHOU mMoBepxHOCTH. OmpenencHue padoThI
CWIBl  yIOPYrOCTM  IIpU  HOIBEME  Ipy3a C
HNCIIOJIBb30BAHUCM HCIIOABUKXHOT'O nu IIOABHUXKHOI'O
OJIOKOB

dusndyeckue SBJICHUS B Ipupoac: MPUIUBBEI U OTJIUBEIL,
JABMOKCHHUEC I1IJIAHCT ConnHeyHou CHUCTCMbI, PCAKTHBHOC
ABWIKCHUC KHMBBIX OPraHu3MOB

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCETP, JaTYMKHU
TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

KonebarensHoe JABHXKXCHUC. OCHOBHBIE XapaKTCPUCTUKHU
KOJIeOaHMIt: nepuon, 4acroTa, aMIuiuTyaa
MareMaTH4eCcKUi n HPY)KI/IHHHﬁ MassTHHKHU.
HpeBpameHI/Ie OHEPTIUHU IIpU KoJie0aTeIbHOM JABMKCHHUUN

9.3

94

9.5

3aryxatomue KosieOaHus. BBIHYXIIEHHbIE KOJeOaHUsI.
Pe3onanc

Mexanndeckue BOJHBL. CBOHMCTBA MEXaHHMYCCKUX BOJIH.
[IpononbHbie W ToONepeyHble BOJNHBL. J[JIMHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHM4eCKHUE BOJIHBI B

TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI

3ByK. [’ poMKoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

9.7

Nudpas3Byk u yinbTpa3ByK

[IpakTudeckue pabOTHI:

Onpenenenre 4YacTOThl M TepuoAa  KoyeOaHUit
MaTEMAaTHYECKOTO MasiTHUKA.

OmpeneneHnne 4acTOTBl W TEpHoJa  KoJeOaHUH
MPY>KUHHOTO MasiTHUKA

UccnenoBanue 3aBUCUMOCTH TIEpHOJa  KoJeOaHMi
MOABEUIEHHOTO K HHUTH Tpy3a OT JMJIMHBI HUTH.
HccnenoBanme 3aBUCUMOCTH Tepuofa  KojeOaHu
MpY>KUHHOTO MasTHHUKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KOJIeOaHHI rpy3a,
MOABEIICHHOTO K HHUTHU, OT MAacChl Tpy3a U KECTKOCTH
pykuHbL. VI3MepeHne yCKopeHus: CBOOOTHOTO TaJCHUS

9.8

@u3NYECKUE ABJIEHUSA B MPUPOJE: BOCIHPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMCMUYECKUE BOJHBI,
LIYHaMH, 3XO0
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9.9

TexHu4eckue yCTpOMCTBA: OXOJOT, HCIIOIb30BAHUE
yJIbTPa3ByKa B ObITY U TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HCKTpOM3FHHTHO€ I1oJ1e. BJICKTPOMaFHI/ITHBIC BOJIHBI.

10.1 .
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa cera. CKOpPOCTb CBeTa.
' BonHoBEIE cBOlICTBa CBETa
[IpakTuueckue padbOTHI:
104 N3yyenne CBOICTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
dusznueckue SBICHUS B TPUPOAE: OHOIOrHYEcKOe
10.5 JEHCTBHE BHJIIMOTO, yIBTPaduOIETOBOTO u
PEHTTEHOBCKOTO M3ITyYeHHI
10.6 Texauueckue YCTpOWCTBA: UCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
111 JlyueBast mozens cBera. McTouHMKY cBETa
11.2 [IpsimonuHEiTHOE pacpoCcTpaHEHHUE CBETa
113 OTtpaxenue cBera. [Imockoe 3epkaiio. 3aK0H OTpaKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akoH MPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
115 JInnza. Xop smydel B JIMH3E
116 OnTnueckast cuctema ¢oroanmnapara, MHUKpPOCKONa U
' TeJecKoma
117 I'maz kak onTudeckass cucTeMa. biIM30pyKOCTh H
' JaTbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CroxeHune crieKTpalibHBIX 11BeTOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCHMOCTH ~ yIjla  OTPaKCHHS
CBETOBOTO JIy4a OT yTJia MaJIeHusl.
W3ydenne xapakTepUCTHK HW300paKEHHS IpeaMeTa B
TUIOCKOM 3€pKaie.
11.9 HccnenoBanue  3aBUCUMOCTM  yIVIa  IIPEJIOMIICHUS

CBCTOBOI'O JIyda OT yIJla MaACHUSA Ha IpaHUIC «BO3AYX —
CTEKJIIO.
[Tonyuenne wn300pakeHW C TOMOIIBI0 COOMPAIOIICH
JIUH3BI.
Omnpenenenne (POKYCHOTO PACCTOSIHUS W ONTHYECCKOM
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12

CWJIBI COOMPATOIIEH JTNH3HI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITHl 1O BOCHPUSTHIO I[BETA MPEIMETOB IPH UX
HaOJII0JICHUN Yepe3 IIBETOBbIC (PUIIBTPHI

dusnueckue SIBICHUSI B npupoac: 3aTMCHHA COJIHLIa n

11.10 JIyHbI, 1[BETA TEJN, ONTHYECKHUE SIBIICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texauueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' ¢doroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBEBIE SABJIEHUA
121 OmnbiTel Pezepdopna m 1uranerapHas MOAETh aroma.
' Moguens atoma Bopa
12.2 Hcnyckanue M morJomeHue cBera aToMoM. KBaHTBI.
' JluHeHyaTpie CEKTPhI
12.3 PaguoakTtuBHOCTB. Anb(a, 6eTa- U raMMa-u3ITydeHHUs
12.4 Crpoenue aromHoro sapa. HykioHHas Monenb
' aroMHOTO sizipa. V30Toms!
125 PaguoaktuBHble mpeBpaienus. Ilepuon mnomypacnana
' aTOMHBIX sIJIep
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHHUS 3apsiIOBOTO U
' MAacCOBOTO YHCEI
12.7 DHeprus cBA3M aTOMHBIX sijiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunTtesa u nenenus saep. McTouHuky sHepruu
' ConHiia u 3B€311
129 Snepnas osHepreruka. JleiicTBHE  paguOaKTHUBHBIX
' M3JIy4Y€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
Habmtonenne CIomHBIX M JMHEHYaThIX CIIEKTPOB
1210 U3ITy4EHUSs.
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
®dusnyueckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PpAJMOAKTUBHBIX W3JIIYyYEHHH Ha OpPraHU3M
4eJloBeKa
1212 Texuuueckue yCTpOICTBA: CIIEKTPOCKOII,

WHIMBUYaIbHBINA JO3UMETp, KaMepa Bunbcona
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

PU3UKE
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 MEXAHWYECKUE SABJIEHU A
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTEIBHOCTD JBU)KEHUS
PaBHOMepHOE M HepaBHOMepHOE aBHKeHHe. CpeqHss ckopocTs. Dopmyna Ay
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE MPSIMOTMHEHHOE JIBMKEHHE. 3aBUCUMOCTH KOODJHMHATHI TEJa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 x(1)=x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHH JJIsI TPOSKIHH CKOPOCTH, IPOCKINU
nepeMeIIeH s, MYyTH, KOOPIWHATHl NP PaBHOMEPHOM IPSIMOJUHEHHOM
JIBIDKCHUN
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO JIBUKCHUS:
2
S = Vo, * 1+
2
@opMynbl JUTST TPOEKIUU TIEPEMENICHHS, MPOCKIIMH CKOPOCTH W TIPOEKIINU
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM MPSMOJIMHEWHOM JBMKEHUH:
2
1.4 Sx () =V, T+ay-—.
U_\'('f) =gy T4, 1,
a,(f)=canst,
L’}l.'c1 - Ul.'r1 =2£TTS_T
I'paduku 3aBUCHMOCTH OT BpEMEHM JJsl MPOEKIUH YCKOPEHHUS, HPOEKIMU
CKOPOCTH, NPOEKIMH MEepPEeMeIIeHUsl, KOOPJIUHATHI TPU PABHOYCKOPEHHOM
NPSMOJIMHEHHOM JTBUKCHUHT
CBoboanoe nageHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
BEepPTUKAIM (JBUXKEHHWE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCUMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHKAIIH
CKOpOCTh PAaBHOMEPHOTO [JBM)KGHHUS Tela IO OKpyXHOCTU. HampaBieHnue
1.6 CKOPOCTH.
@opmyna Uil BBIUYUCIEHUS CKOPOCTH YEpe3 pajnyc OKPYKHOCTH U TEPUOJ
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oOpareHus:
2nR
L=
T

LentpocTpeMutenbHoe  yckopeHue. HampaBineHue LEHTPOCTPEMUTEIBHOIO

ycKopeHus. @opmyJia JJ1sl BBIYUCICHHS YCKOPEHNUS:

_w
R
dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaleHHUS:
vl
T

Macca. IInotHocTh BemecTBa. @opmyiia A BBIYUCICHUS IITIOTHOCTH:

_om

1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CroxxeHue cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJI0
Bzaumopernicteue ten. Tperuit 3akoH HeroToHa:
1.11 F. p I _P-l—}E
Tpenue nokos U TpeHue ckoibxkeHus. opmyna 1 BEIYUCICHUS MOJTYJIS CHIIBI
TPEHUSI CKOJIbKEHHUS:
F_=n-N
1.12 - M
Hedopmarus Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKkOoH yHpYyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
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BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -my

F=G - ———=
R
1.14 Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaieHHs.
dopmyia s BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.
JBrxenue manet Bokpyr Comnnna. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
1.15 =m0
HNmnynsc cucremsl Ten. U3MeHnenue ummyJiibca. MMiyabe cusib
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3aAMKHYTOM CUCTEMBI TEN:
1.16 P=myU iy Uy =const
PeaktuBHOE NBHXKEHUE
Mexannueckast pabota. @opmyia ajsi BEIYUCICHUS paOOThI CUIIBL:
A=Fsoosu
MexaHnyeckast MOLIHOCT:
1.17
A
N==—
I
Kunernueckast u noteHuanbHas 3Heprus. @opmyia 7151 BBIYUCICHUS
KMHETUYECKOU DHEPIUH:
H!UE
E, =——
2
118 Teopema o knHeTHUeCKOU dHeprun. Popmysia A BBIYUCICHUS TOTEHIIMAIBHON
' SHEPIHH TeJa, TOAHATOrO
HaI 3eMIIEH:
E,=mgh
Mexanuyeckas dJHEpIus:
E=E;+E »
1.19 .
3aKOH COXpaHEHUsI MEXaHUYECKOM dHeprun. @opMyiia sl 3aKOHA COXPaHEHHUS
MEXAHUYECKOM dHEPruu B OTCYTCTBHE cuJl TpeHus: E = const.
IIpeBpanieHne MEXaHMYECKOM SHEPTUU IIPU HAIMYUU CUIIBI TPCHMUS.
1.20 [IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Peruar. Moment cuiber: M - FI.

53




VYciioBue paBHOBECHS pbluara:
M +M +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O710KK. KITJI mpocThix MeXxaHU3MOB,

n= Anonesnas
A‘S&I‘I:WIH

JlaBneHue TBEPIOTO TENA.
dopMyria 11 BBIYMCIICHMS NABJICHUs TBEPIOIO Tena:

_F
pP= G
121 JlaBnenue raza. ATMocqepHoe AaBlICHHE.
' l'unpocraTtuyeckoe naBieHnEe BHYTPU KUJIKOCTH.
®opmyia 1715 BBIYUCIECHUS JaBICHUS BHYTPU KUJKOCTH:
P=PE+Dy,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akon Apxumena. DopMmyna s ONpENETIeHUs BBITAJKUBAIONMIECH CHIIBI,
JIEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUJKOCTh WJIH Ta3:
1.23 F#ﬁ_ =pgV
VYcnosue niaBanus tena. [InaBanue cy10B U BO3AyXOIJIaBaHUE
Mexannueckue KonebaHus. AMIUIMTYNA, HEpUOJ W YacToTa KoJjeOaHUil.
®opmyia, CBSI3bIBAIOIIAs YACTOTY U NEPHO KOJIEOaHUH]:
1.24 Y 1
T
195 MaremMatnueckuili M TNPYKUHHBIM MasTHUKH. [IpeBpamieHue sHepruu npu
' K0JIeOaTeIbHOM JIBUKEHUHU
1.26 3aryxatomue kojaebaHus. Bernyknennsie konebanus. Pezonanc
Mexannueckue BosHBIL. [IpononbHble M nonepedHble BOJHBL JlJIMHA BOJIHBI U
CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:
1.27 .
h=v-T
198 3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHWE 3BYKOBOW BOJIHBI Ha TI'DaHHUIIE
' IByX cpell. Hppa3ByK U yiIbTpa3BykK
Ilpakxmuueckue pabomul
H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL; KECTKOCTH
1.29 MPY>KUHBI; KO3(PGUIIMEHTa TPEHHUsSI CKOJBKEHUS, PaOOThl CHJIBI TPEHHS, CHJIIBI

YOPYTOCTH; CpelHEeH CKOPOCTH IBMXKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThl M

54




nepuosia KoieOaHWid MaTeMaTH4eCKOTO MasTHHKA, YacTOThl W IepHuoja
KoJIeOaHU NPY>KUHHOI'O MasiTHUKA; MOMEHTA CHJIbL, JEHCTBYIOIIErO Ha pblyar;
paboThl CWJIBI YNPYroCTH MPH MOIbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
6Js10Kka; pabOTHI CUJIBI YIPYTOCTH IPU NOABbEME IPy3a C MOMOIIBIO MTOJBUKHOIO
OI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BEMa MOTPYKEHHOM
4acTH TeJla U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOILEH CHUJIBI
OT MAacChl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
poZia IOBEPXHOCTH; CWJIBI YNPYIOCTH, BO3ZHMKAIOIIEH B IPY’KUHE, OT CTEICHHU
negopManuu MPYKHUHBI, YCKOPEHUs1 OpycKa OT yIyia HAaKJIOHA HAIlPaBISIONICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; MEpUoa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTU IepHoja KojeOaHUM HUTSHOTO MasiTHUKAa OT
Maccsl Ipysa. [IpoBepka ycnoBus paBHOBECHs pblyara

Qusuueckue sA6leHUs 6 Npupoode: TPUMEPHl IBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KHBOU M HEXKUBOU MPUPO/IE, NEHCTBUE CHIIBI TPEHUS B IPUPOAC U
TEXHHKE, TMPWINBHl W OTIUBBI, JBWXKEeHHE IIaHeT CONHEYHOH CHCTEMBI,

1.30 PEaKTUBHOE JBUKEHHE KUBBIX OPTaHHU3MOB, PbIYard B TEJIE YEIOBEKa, BIUSHUE
atMoc(hepHOro HaBiIeHHsS Ha XKUBOM OpraHu3M, IUIaBaHHE pbHIO, BOCIPUSTHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHIE BOJIHBI, I[yHaMH, 3XO
Texnuueckue ycmpoticmea: CIAJOMETP, NAaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, NWHAMOMETp, TMOAIIUIHUKYA, PAaKeThl, pblYar, TMOABMKHBIA U

131 HEMOJBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCTBbIE MEXAHWU3MbI B OBITY,

' cooOmrarmuecst cocyipl, YCTPOMCTBO BOJONPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACcOC, apeoMEeTp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUHu  CTPOCHHS

2.1 BemecTBa. Monenu TBEPAOTO, )KUIAKOTO W Ta3000pa3HOT0 COCTOSIHUM BEIECTBA.
Kpucrammmueckue u amop¢Hsbie Tena

99 JlBuxenne dyactuil BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temneparypoil. bpoynosckoe aBmxenue, 1updysus

2.3 CMauuBaHue ¥ KaWUISPHBIE SIBICHUS

2.4 TenioBoe paciiupeHue u cxarue

2.5 TennoBoe paBHOBECHE

26 BuyTtpennsas snHeprus. Pabora u Temonepenadya Kak CHOCOObI M3MEHEHUS

' BHYTpPEHHEN dHEPTUH

2.7 Bune! Teronepenaun: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE
HarpeBanne wu oxnaxnenue t1en. KommdectBo  TemioTsl.  YaenpHas

28 TEIUIOEMKOCTb:

O=cm(ty—t)
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2.9

3aKOH COXpaHCHHWS DHEPIMHM B TEILIOBBIX IMpOIECCax. YPaBHEHHE TEIJIOBOTO
OayaHca:

O +0, +..=0

2.10

Hcnapenue u konaeHcauus. M3MEHEHME BHYTPEHHEH OSHEPrUM B MPOLIECCE
WCIIApEHUsI W KOHJAeHcauuu. KumneHue KUAKOCTU. YAenbHas TeIoTa
napoo6OpazoBanus: L = Q/m

2.11

2.12

BnaxunocTs Bo3ayxa

IInaBnenne wu KpucCTaJuin3anusi. HN3MmeHeHue BHYTpeHHeﬁ OHCPIruu IIpH
IJIABJICHUH U KPUCTAJUIU3allUM. VY aenbHas TEIIoTa MIaBJICHUS:

0

m

2.13

BHyTpeHHss1 3HEeprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

g=Q/m

2.14

2.15

[Tpunnumne! paboTel TermoBeix asurateneit. KI1/ remioBoro nquraresns

Ilpakmuueckue pabomul

N3MmepeHne yaenpHOM TEMIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJONH KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii IWINHAP; KOJUYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM LMUJIUHAPOM, MOCJIE OMYCKaHUs €ro B BOJY KOMHATHOM
TEMIEPATypbl; OTHOCHUTEIbHOW BIIAXXKHOCTH BO3AyXa; YJAEIbHOW TEMJIOTHI
iaBieHus Jpga. VccnenoBaHue W3MEHEHHUs TEeMIlEpaTypbl BOJBI  MPHU
Pa3IUYHBIX YCJOBMSIX; SIBJICHHUS TEIJIOOOMEHa MpPHU CMENIMBAHWU XOJIOJHON W
ropsiuei BOAbl; IpoLecca UCTIapeHUs

2.16

2.17

Qusuueckue s61eHUs 8 npupooe. TIOBEPXHOCTHOE HATHKCHHE W KalMUIAPHBIE
SIBIICHUSI B TIPUPOJIC, KPUCTALIBI B TIpHpojae, u3nydenue CoJHIIA, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETp, JAaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO
CropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpusanusd Tell. [[Ba Buja 3IeKTpUUeCKUX 3apsioB

3.2

B3aumonelicTBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

3.4

Onexktpuueckoe mnone. HanpsxéHHocTh anekTpudeckoro mnois. IIpuHiun
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CYNEPHO3ULNU IEKTPUUECKUX T10JIEH (HAa KAUECTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. HeﬁCTBHG OJICKTPHUYCCKOr'o II0JId Ha

3.5
AJeKTpUUecKue 3apsanl. [[pOBOAHUKY U JTUIIEKTPUKU
[TocTosiHHBIN A7eKTpUYeCKUil TOK. JlecTBUs anekTprudyeckoro Toka. Cuiia Toka.
Hanpsixenue.
3.6 I=qg/t,U=Alq
DIIEKTPUYECKOE CONIPOTUBIICHUE. Y JEIBHOE 3JEKTPUUECKOE CONTPOTUBIICHUE:
3.7 R=pl/S
38 3akon Oma ais yuactka snekrpuueckoi nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
1,=1,: U=U,+U,.: R=R +R,
3.9 [TapannenbHOE cCOeqUHEHNE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:
U =U;I=1+I,; rR=5
2 2 -
CwmenianHble COEMHEHUS! TPOBOIHUKOB
3.10 Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH J[xxoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE IOJIE€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
' MarHUTHOW WHIYKIIMH
313 MarnutHoe T1OJ€ TMOCTOSHHOIO MarHuTa. B3auMojeicTBUe TOCTOSHHBIX
' MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMarnuTHor uHAYKIUU. [IpaBuno Jlenua
IIpakxmuueckue pabomoi
W3mepenne  3lEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucTophl, JaMIouKa), OT HAIMPSKEHUsT Ha KOHIIaX MPOBOJHUKA; 3aBUCUMOCTHU
COMPOTHUBIIEHUS OT JUIMHBI MPOBOJIHUKA, TUIOIIA/IA €r0 MOMEPEYHOr0 CEUEHUs U
YAETBHOTO COMPOTUBIICHHUS.

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
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COCIMHCHUHU TMPOBOJHMUKOB; TMpaBWIA IS CUJIbI DJIEKTPUUECKOTO TOKa MpH
napajuieIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue A61eHUs 6 Npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIE 3eMJIH, IPEi( MOIIOCOB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEIOXPAaHUTEIH, DIEKTPOMATHUT, DSJIEKTPOJABUTATENb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoMarHUTHBIX BOJH
3.20 JlyueBas mojenb cBera. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHUS CBETA
3.23 Hucniepcust cBera
394 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTUyeckas cuia
' mumsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKue MPHUOOPHI
Ipaxmuuyeckue pabomul
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIie JIMH3bI (II0 CBOMCTBY PaBEeHCTBA pa3MepOB MpeaAMeTa U
U300pakeHMsI, KOT/Ia MpeIMeT PAcIoJOXKEeH B JBOWHOM (OKyce), MOKa3zaTels
3.26 MPEIOMJICHUS CTEKIA.
###Par### ccnenoBanue cBOMCTBa M300pa)XKEHUsI, MOJYYEHHOTO C TTOMOIIBIO
coOuparomield JHH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHUSI JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yTIJia NPeIOMJICHHsS CBETOBOTO JIyda OT yrja MaJeHHs Ha
IPaHUIIE «BO3JLyX — CTEKIIO»
397 Qusuueckue senenuss 6 npupoode. 3armenuss ComnHma u JlyHbI, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, TamMmma-usnydenus. Peakuum anbda-u Oera-
pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vyactuil. [lnanerapnas Mmozens atoma
4.3 CocraB atroMHOTO sigpa. M30TOMb!
4.4 IIepuon nonypacnanga aTOMHBIX SAEp
4.5 SnepHble peakiy. 3aKOHBI COXPaHEHUS 3aps10BOT0 U MacCOBOTO YHUCEI
46 Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyYEHUE MPHUPOJHBIX MHUHEPAJIOB,
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I[CﬁCTBHG pPaarnOaKTUBHBIX I/I3J1y‘-IeHI/II71 Ha OpraHus3M 4YCJIOBCKaA

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBINA JO3UMETp, Kamepa

Bunscona, sanepHas sHEepreTuka

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

®usuka, 7 knacc, [eppimkun A.B, OO0 «IPODA»; AO «3natensctBo [IpocBemienuey;
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®dusuka 9 knacc, aBrop A.B. Iepeimkun, ['ytauk E.M., M.: [Ipoda.

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

®usuka, 7 kiace, [lepeimkun A.B, OO0 «IPODAx»; AO «3narensctBo [IpocBemienney;
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