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1. COAEP KAHUE OBYYEHUA

7 KIIACC
Du3uka 1 €€ poJib B MIO3HAHUHU OKPYKAKOIIEro MUpa.

dusnka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbl. M3Mepenune ¢usndyeckux BenuduH. Duznyeckue
npubopsl. [TorpenmHocTs U3MepeHnit MexryHapoiHas CucTeMa eUHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT MPHUPOAY.
EcTecTBEeHHOHAyUYHBIII METOJl MO3HAHHWA: HAOJIOJEHUE, TOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIB)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro apineHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOeel

Hemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIE, CBETOBbIC

SIBJICHHS.
2. @uznueckue NpubOOPHI U MPOLETYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomusl u onvimol.

1. OnpeneneHue UEHBI IeJIECHUS MIKaJIbl U3MEPUTEIHLHOTO Tprbdopa.

2. M3MepeHue pacCTOSIHUN.

3. N3mepenune o0bEMA )KUAKOCTH U TBEPJOrO Tea.

4. OnpeneneHue pa3MepoB MabIX TeN.

5. M3mepenue TeMreparypbl HpH TOMOIIHM >KHUAKOCTHOTO TEPMOMETpA H

JaTYUKa TEeMIIEPaTyphbl.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTH IMOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblIe, YeM OOJIbIIEe BHICOTA
IIyCKa.

IlepBoHaYaIbHBbIE CBEACHNUS O CTPOCHHH BelecTBA.

CrpoeHne BemiecTBa: arOMbl M MOJIEKYJBI, HMX pa3Mmepbl. ONbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBikenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIIIMYECKUX) Tesl. B3auMOCBA3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenue muddysum.



3. HaGmonenue  siBIeHUN,  OOBSACHSIONIUXCA  NPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OmeHka JuameTpa aroMa METOJAOM PsoB  (C  HCIOJIb30BaHHEM

dboTorpaduii).

2. OnBITHI MO HAOJIOICHUIO TEIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JIBukeHMe U B3anMoieiicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBHKEHHUHM. PacyeT myTu u
BPEMEHU JIBUKCHMUSL.
SBneHue wuHepUMHU. 3aKOH HMHEpUUHU. B3aumopeilcTBue Tel Kak MpUYMHA
W3MEHEHHUSI CKOPOCTH JBWXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0beMa BelecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuila ynpyrocTd M 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS W CHUJIa
TsokecTd. Culla TSDKECTH Ha JIpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoM. PaBHoneicTBytomas cuil. Cuila TpeHusl.
TpeHue CKOJbKEHUS U TPEHUE NMOKO0sA. TpeHue B MPUPOJIC U TEXHUKE.
Jemoncmpayuu.
1. HaOnronenue MexaHW4YECKOrO ABMKEHHUS Tea.
2. H3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBIeHUS HHEPIIUH.
4. HalGmoneHne n3MeHeHUs: CKOPOCTHU NMPHY B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TE.
6. Cno)keHue CuJjl, HalpaBJICHHbBIX IO OJTHON MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTU PAaBHOMEPHOTO JBMKEHUS (IIapuKa B JKHIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IUIOCKOCTH.
OrnpeneneHue MIOTHOCTU TBEPIOTO TENA.

4. OmbITEI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHUs (Iedopmariin)
NPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

JaBjieHne TBEPABIX TeJI, KUAKOCTEH U ra30B.



Hanenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. I[lepenmaua naBneHus
TBEPABIMU TEJAMHU, XUAKOCTAMH M razamu. 3akoH [lackans. IIneBmarnueckue
MaIIuHBL. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. [ uapocTaTudeckuid
napanokc. Coobmaromuecs cocyapl. [ napaBanyeckue MexaHU3MBbl.

AtMocdepa 3emin u atMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aylHON oOonouku 3emiu. Omnbit Toppuuemnmu. M3mepenue armocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpHOTO TaBJICHHUS.

JlericTBUE )KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TeJI0. BeITaikuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUS ra3a oT TeMIepaTyphl.

[Tepenaua qaBneHUs )KUAKOCTHIO U Ta30M.
Coobmaromuecst Cocy/bl.
I'mppasnnueckuit mpecc.
[IposiBnenue aecTBust aTMOChHEpPHOTO ABJICHMUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAIKMBAOLIEN CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
YciioBue niaBaHus TEI: IUIABAHUE WM OTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOILICHUSI TUIOTHOCTEH TeJa U KUJKOCTH.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMa OTpy>KEHHOM B
KUJKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJKUBAIOIICH  CHUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOLIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.
4. OmnpITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJKUBAIOIICH  CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B )KMJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KHJIKOCTh
YacTH T€Ja U OT MIOTHOCTU XKUJKOCTH.
5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU H
OMpeIeNICHHUE €€ TPy30M0ABEMHOCTH.
PaGora 1 MOIIIHOCTB. JHEPrHU.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBmio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS phluara K 0J10Ky. «30J10Toe
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npaBuio» Mexanuku. Koaddunument nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAs DSHEPIHUs.
[IpeBpaiiienrie 0AHOTO BUa MEXAHUUYECKOM SHEPIUU B APYroil. 3aKOH COXpaHEHUs
DHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenue pabOThI CHUIIBI TPEHHUS MPYU PABHOMEPHOM JBUKEHUU TeJIa TI0

TOPU30HTAIBHOW OBEPXHOCTH.
2. HccnenoBaHue ycaoBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HakKTOHHOM TITOCKOCTH.

4. M3ydeHne 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
8 KUIACC

TenioBbIe ABJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAOLINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannmaeckue u amopdusie tena. OObsSCHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHKe U KallWUISIPHBIE SIBJICHUS. TeroBoe paclliupEeHNE U CKATHE.

Temneparypa. CBsi3zb TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
TEIUIONEepeaua U COBEpIIeHNE paboThl. Buabl Teronepenayn: TEmIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuvectBo TemnoTel. YenabHash TEMJIOEMKOCTh BElIECTBA. TeMIoo0OMeH U
TEIJIOBOE paBHOBeCHME. YpaBHEHHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHME KPUCTAUIMYECKMX BEHIECTB. YJIelabHAasg TEIUIOTa IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnpenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JABJICHMUS.

Brnaxnocts Bo3ayXa.

DHeprus TOILIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs.

[Mpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemmoBoro aBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaOmronenne GpOoyHOBCKOTO JBUKECHHS.
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10.
11.
12.
13.

Habmonenune nuddysumn.

Habmronenue siBieHU CMauyuBaHUS U KAaUWJUISIPHBIX SIBIICHU.
HaGnronenue TemioBoro pacimpeHus Tei.

N3MeHnenune naBieHus ra3a Nnpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxJtaxkaeHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHEITHUMHU CHUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGnronenue xumnenus.

Habnronenue nocTostHCTBa TeMIIEpaTyphl MIPU TIJIaBICHUH.
Moenn TeIIOBBIX IBUTATCIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSHKEHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBieHUs BO3yXa B 0aJUIOHE IITPUILIA.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJEHUS BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3sl JIUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIIepaTyphl.

HaGnronenue wu3MeHeHUsT BHYTpPEHHEH OSHEpPruM Tella B peE3ysbTare
TerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUS TEMIOOOMEHA IMPU CMEIMIMBAHUU XOJOJHON H
ropsi4eu BOJBI.

OnpeneneHre  KOJWYECTBA  TEILIOTHI, IIOJIYYEHHONO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM HUITUHAPOM.

Onpenenenue yaeabHON TEMITOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Onpenenenre yaeapHON TEIUIOTHI IUIABJIECHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEKTpUUYECKUX 3apsioB. Bzaummopeincteue
3apsoKeHHBIX  Tesl.  3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BETUYUHBI 3apSAJI0OB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpudeckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro mnoiist. IlpuHuum
CYyNEPHO3UIINH JICKTPUIECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHBIA JICKTPUUECKUM 3apsijl.
Crtpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HMcTouyHUKH TMOCTOSHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSAX M Ta3ax.

Onektpudeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSIKCHHE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IEIBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH OMma
11 ydactka nenu. [locnemoBaTenbHOE U MapaieIbHOE COCTMHEHUE TPOBOIHUKOB.

Pabora ® MoOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUTHI. B3auMo1eicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. MaruutHoe moJie 3eMJM M €ro 3HadeHue Ui KU3HM Ha 3emuie. OnbIT
Opcrena. MarauTHoOe MoJi€ 3JEKTPUYECKOTo Toka. [IpuMeHeHne 371eKTpoOMarHuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJIsI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOSAHHOTO TOKa. Mcnonb30BaHHWE JJNEKTPOJABUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIuU. [TpaBuio Jlenna.
DJIEKTPOreHepaTop. CriocoOmI MOJTy4YEHUS AIEKTPUIECKOM SHEPIHUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsJIOB.
[IpoBOHUKY W TUBJIEKTPUKHU.
MoienupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M CTOYHUKM TTOCTOSHHOTO TOKA.
JIeficTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHJIKOCTH.
. ['a30BbIl pa3zps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUECKOro HAPSXKEHUST BOJBTMETPOM.
. Peoctat u marasuH COIpPOTUBIICHUN.
. BzanmoencTBrue NoCTOSHHBIX MarHuTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
. MoaenrpoBaHHe€ MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Dpcrena.

MarauTHoe MnoJje ToKa. DJICKTPOMArHuT.

JlelicTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSHHOIO TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapanes.

3aBUCUMOCTh HAMpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

AR

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOIIONCHUIO DJICKTPU3AIMK  Tel MHAYKIUMEeH W TpHu
COIPUKOCHOBEHUH.

UccnegoBanne nEMCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JUBJIEKTPUKHU.

Co6opka u mpoBepka pabOThI AIEKTPUISCKON LN OCTOSIHHOTO TOKA.
N3mepenune u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIIETO Y€pe3 PE3UCTOpP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
COINPOTHUBJICHUA MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAX TONEPEUYHOIrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU IOCIECI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJIbI TOKAa MPU MAPAIUICIBHOM COCAMHEHUH
PE3UCTOPOB.

Onpenenenue padOThI AJIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOUIHOCTU 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 JAMIOYKYy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB MPHU UX 00bETMHEHUHN
Y pa3/iCJICHUN.

HccnenoBanue nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH CHIIBI  B3aUMOJECHCTBHS
KaTYyIIKA C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPaBJICHHUSI TOKA B KaTYIIIKE.
N3yyeHue neiicTBUs MarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u u3ydyeHue paboThl 3JIEKTPOABUTATEIS.

20. U3mepenue KII/I 351eKTpoiBUTaTENIbHON YCTAHOBKH.

21. OnbpITBI IO KCCIIEIOBAHUIO SIBJICHHUSI JJIEKTPOMAarHUTHOW WHIYKLHH:
VCCICJOBAHUE W3MEHEHWM 3HAYEHUS W HAIIPaBJICHHUS WHIYKIIMOHHOTO

TOKA.
9 KUIIACC

Mexanuyeckue siBJIeHU.

Mexannueckoe JBHKEeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBwxeHue. HepaBHOMeEpHOE npsiMONMHENHOE ABHKeHUE. CpenHssl U MTHOBEHHAs
CKOpOCTB TeJa TP HEPAaBHOMEPHOM JIBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mnpsiMosiHENHOe aBrkeHue. CBoOonHOe
nageHue. OnbIThl ["anumes.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JIuHeiHas u yriioBast CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[Tepseiit 3axkoH HeroToHa. Bropou 3akon Hetorona. Tpernii 3akon HeroTona.
[IpuHUMD Cynepno3uuyu CUl.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Chjla TPEHUSI CKOJIbKEHHUS, CUIa
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. Jlmwxkenue rutaner Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs 1 nieperpysku.

PaBHoBecue martepuanbHON TOUKU. AOCONMOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOrO TeJa € 3aKPEIJIEHHON OChIO BpalleHus. MOMeHT cuiibl. LleHTp TsxecT.

Nmnynsc tena. M3Menenne mMmiynbca. Mmyasc cuiibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakKTUBHOE IBUKEHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHepruu u pabotsl. [loTeHInanbHas SHEPrus Tela, MOJHATOrO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPIUHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTo ABUKEHUS TEIa OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHuEe NyTeil W TPACKTOPUU ABMIKEHHSI OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
N3MepeHne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBHXKECHUSL.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOIO IBUKECHUS.
Habnronenue nBMKEHUS TeNa 10 OKPYKHOCTH.



8.
9.

10.
11.
12.
13.
14.
15.
16.

HabntoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JBU>KEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTbh YCKOpPEHHUS Tela OT MAcChl TE€Ja W JACHCTBYIOIIEH HAa HEro
CUJIBI.

Ha6utoieHue paBeHcTBa CUIT IIPU B3aUMOJIEHCTBUN TEJL.

M3meHeHne Beca Tena pu yCKOPEHHOM JBUKEHUH.

[Iepemaua uMmiynbca npy B3anMOJIEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH NPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOHOM I1aIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU IIPU JBUKEHUU Tela Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTtpyupoBanue TpakTa ajisi pa3roHa W JajJbHEUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TETICKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

OrnpeneneHrue YCKOpPEHHUsS Tella MPU PABHOYCKOPEHHOM JIBHXKCHUHU 10
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTU IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMmoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
Ha4yaJdbHON CKOPOCTH MYTH OTHOCATCS KakK psjJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenre Ko3hPUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUITBI TPSHUS MPYU PABHOMEPHOM JABUKEHUH TEJIa TI0
TOPU30HTAIBHON IMIOBEPXHOCTH.

Onpenenenre paboOThl CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
WCIIO0JIb30BaHUEM HETOIBHYKHOTO U TTOJABUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS IHEPTUH.

MexaHuuyeckue Koj1e0aHus ¥ BOJIHDI.



Konebarenbnoe nukenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHMI: IEPHO/,
4acToTa, aMIUIMTyAa. MareMaTu4ecKui U NPy KUHHBIA MasTHUKU. [Ipespaiienue
SHEPrUu MpH KoseOaTeIbHOM JIBU)KEHHH.

3aryxatomue  koneOaHus.  BwiHyxknaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoHBI. CBolcTBa MeXaHWYECKUX BOJH. [IpomonbHble U
NonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacHpOCTPAHEHUS.
Mexanuyeckre BOJIHBI B TBEPAOM TENE, CEUCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BblcoTa TOHA. OTpaxeHue 3Byka. MH(pa3zByk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue koneGaHuii Ten MOJ JNEUCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HabmroneHune BeIHYKICHHBIX KOJICOAHHI M pe30HaHCA.
PacnipocTpanenue npoaoiabHBIX U MOTEPEYHBIX BOJIH (Ha MOJIEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTH4YECKHI pE30HaHC.

ﬂaﬁopamopubw pabomul u onvimel.

1. OmpeneneHue 4YacTOoThl W TMEpUOJA KOJEOAHMH MaTeMaTUYECKOTO
MasATHHUKA.

2. OmnpeneneHue 4acTOThl U EPUOJIa KOJIEOAHUM MPY>KMHHOTO MasITHUKA.
Uccnenoanue 3aBUCUMOCTHU Teproja KojaeOaHU MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHnue 3aBUCUMOCTH Meproa KOIeOaHU MPYyKUHHOTO MasTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJIEOAHHUI rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  Nepuojaa  KoJjebaHui
NPYKMHHOTO MasTHUKA OT MAacChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

DJIEKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
JIEKTPOMAarHuTHeIX BOJH. [lIkama 31eKTpOMAarHWTHBIX BOJH. lMcrosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIEKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONCTBA CBETA.

oA W N



Jlabopamopnwie pabomul u onvimol.
1. M3ydyeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOIO
TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas MOJEJb CBeETa. HUctounuku CBeTA. [IpssmonnHeiHOE
pacnpocTtpaHeHue ceera. 3atMenus ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpaKeHUE cBeTa. lcrnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JInnza. Xop myuedt B tuH3e. OnTudeckas cucrema ¢oToarnapaTa, MUKpOCKOIa
u Teneckomna. ['11a3 kak ontuyeckas cucrema. biim3opyKocTh U 1adbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel Hblotona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeiHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHne cBeTa.

[Tomyuenue n300pakeHNH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

Onruueckuii CBETOBOI.

Xox mydeid B coOuparonieil JinHse.

XO0J Iy4yel B pacCEenBAIOIIEH JINH3E.

[Tonmyuenue n300pa>keHUii ¢ TOMOIIBIO JINH3.

[Tpunnun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Moaensb ria3za.

11. PaznoxxeHue 0enoro cera B CHEKTP.

12. [Tommy4yenue 6emoro cBETa MPH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMOCTH yIVIa OTPAKEHHUSI CBETOBOIO Jiyda OT yria
naJieHuUs.
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2. M3ydeHue XxapakTEpUCTHK U300pAKEHUS PEAMETA B IUIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCHUMOCTH yIiia MPEIOMIIEHUs CBETOBOIO JIyya OT yria
NaJeHUS Ha TPAHULE «BO3AYX—CTEKIIO».

4. Tlomydenue n3o0paxeHUI ¢ MOMOIIBIO COOMpPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHMS M ONTUYECKOM CHIIbI coOMparolen
JIMH3BI.

6. ONBITHI MO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

OnbITHl MO BOCTPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU uepes
[[BETOBbIE (DUIIBTPHI.



KBaHTOBBIC SIBJICHUS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcenyckanne u nornomenre cBera aroMoM. KBaHTHI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
saapa. Hyknonnas wmopxens aromHoro sngpa. HM3zoromsl.  PagnoakTuBHBIE
npeBpaunieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsiAOBOIO M MAacCOBOIO YHUCEIL.
DHeprusi CBs3W aTOMHBIX saep. CBsI3p MacChl W JHEpruu. Peakuun cuHTE3a U
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPAaMOAKTUMBHBIX W3JIyYEHUW HA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4EeHUs U MOTJIOIICHHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. CmekTp Bomopoaa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYYEHUH.

6. Perucrtpanus u3iaydeHHs: IPUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. HccnenoBanne TPEKOB: M3MEPEHUE SHEPTHM YaCTUIBI 110 TOPMO3HOMY

nyTH (1o gpororpadusam).

3. Usmepenue pagnoakTuBHOTO (POHA.

IToBTOPUTEIHLHO-0000IAO U MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINK MOYJIb MPEIHA3HAYEH ISl CUCTeMAaTH3aIuu
1 00001IIEeHUS TPEIMETHOTO COJIEPKAHUS U OTBITA IESITEIHLHOCTH, MPUOOPETEHHOTO
IpU KM3YYEHUHM BCETO Kypca (DU3UKH, a TaKkKe JJIsl MOJATOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (Pu3HKe I 00YydYaroIuXcs, BBIOPABIIUX 3TOT
y4eOHBII peaMerT.

[Ipyu u3ydeHun DaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NEeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHWE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBIICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pU3myeckue
SIBJICHUSI, TPUMEHSIS TOJyYEHHBbIE 3HAHMs, pelaTh 3aJadud, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMNMATBEHO NIESITENBHOCTHBIN XapakTep AAHHOTO pa3jera peaau3yercs
32 CYy€T TOro, 4YTo OOy4YaroIIMecs BBIMOIHAIOT 3aJlaHusd, B KOTOPBIX UM
NpeaJIaraeTcs:



Ha OCHOBE IIOJyYEHHBIX 3HAHMW pacro3HaBaTb M HAyYHO OOBSCHATH
(du3ruecKue SBJICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM JKU3HU;

UCII0JIb30BaTh HAYYHBIE METO/Ibl UCCIEAOBAaHUS (PUBHUECKUX SIBJIEHUH, B TOM
YHUCIIE ISl IPOBEPKH TMITOTE3 U MOJIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HayYHbIE OCHOBBI HanOoJiee BaKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEpP, IPAKTUYECKOTO HUCIIOIb30BAHUS PA3IMUHBIX UCTOYHUKOB
SHEPrUuyd Ha OCHOBE 3aKOHA MPEBPAIIEHUS U COXPAHEHUS! BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.

Kaxnmas w3 TeM JaHHOrO MOIYJsl BKJIKOYAET 3KCHEPUMEHTAIBHOE
uccieoBanue oOoOuaroniero xapakrepa. Mojysib 3aBeplaercss MpPOBEACHUEM
JMarHOCTUYECKOM U OLIEHOYHOU pabOTHI 32 KypC OCHOBHOTO O0IIEro 00pa3oBaHusl.



2. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenune ¢hu3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHXKEHHME JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yiabTaTOB.

B pe3ynbrare u3ydenust GU3NKNA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y oOyuarorierocs 0yayT copMHpPOBaHBI CIEAYIOMINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) maTpHMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(u3HYECKON HayKH;

- LIEGHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CY>K/I€HUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-I3THYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSL:

- BOCIIPHUSITHE DCTETUYECKUX KadyecTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOTO MO3HAHMS:

- OCO3HAaHHME UEHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO HHCTPYyMEHTa
ITIO3HAHUSA MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISIOLICH
KYJbTYPBL;

- pa3BUTHE Hay4yHOH JI0003HATEIbHOCTH, MHTEpEca K HCCIEeI0BaTEIbCKON
JEATENbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl  310POBbSI M  3MOLHMOHAJIBHOIO
0J1aromoJry4ms:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0Opas3a >KU3HH B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IaCHOrO TIOBEJEHUS Ha
TpaHCIOpTE, Ha JOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAIIHUX yCIIOBUSIX;

- ¢(OpMUPOBAHHOCTH HaBbIKA periekcru, MpU3HAHUE CBOETO MPaBa Ha OMIMOKY
Y TAKOT'O K€ MpaBa y Apyroro 4eaoBeKa;

6) Tpy10BOrO BOCIMTAHMS:

- aKTMBHOE Yy4YacTH€ B pEUICHUU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoja, Kpas) TEXHOJOTUYECKOU U
COLIMaIbHON HAMIPABJICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NUECKUX 3HAHUI;



e - HHTEpEC K MPaKTUYECKOMY U3yUYEeHHIO Tpodeccuil, CBsI3aHHbBIX ¢ (PU3UKOM;

e 7) 3K0JIOTMYECKOI0 BOCIIUTAHMSI:

e - OpUCHTAIUSl HAa MPUMEHEHUE (PU3MUECKUX 3HAHUU JUIs pEIICHUsl 3aJa4d B
0o0JlacTU OKpY’XKarollel Cpebl, IUIAHUPOBAaHUS IOCTYNKOB U OLEHKA UX
BO3MOXKHBIX ITOCJIEICTBUU JIJIL OKPYKAIOILIEN CPEBI;

e - OCO3HaHHUE IJI00aJBLHOTO XapakTepa 3KOJOTMYECKHX MpolieM U myTel ux

pELICHUS;

e 8) ajanTanuMu K M3MEHAKIIUMCH YCJIOBHUSM COUHUAJIBHOW M NMPHUPOAHOM
cpenasbl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPU BBINOJHEHUH WCCIICAOBAaHUN |
MPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApyTuX,;

e - TIOBBIIICHWE YPOBHS CBOE€M KOMIETEHTHOCTH 4YE€pe3 NPAKTUYECKYIO
JICITEIbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBATH
UJIeH, MOHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00J1aCTH
busuKy;

e - [UIAHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBJIATH B3aUMOCBS3M MPUPOIBI, 00IIECTBa U
HPKOHOMMKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

- OLEHKAa CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOUIYI0 Cpeny,
BO3MO>KHBIX TTI00AJTBbHBIX MOCIEICTBUN.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuarwmierocs OyayT cpopMHUpOBaHbI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJSTUBHbBIC
yYHHUBEpCaJIbHbIC yUeOHbBIE JICHCTBUS.

ITo3HaBaTe/bHBIE YHUBEPCAJIBHBLIC y‘leﬁHbIe HeﬁCTBHH

ba3oBble Jilornueckue JeMCTBHA:
e BBIBIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BIEHUN);
e yCTaHaBJIMBATh CYIICCTBEHHBIM MPU3HAK KIaCCU(DHUKAIIMKM, OCHOBAHUS JIJIS
000011IeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHSI B pACCMAaTPUBAEMBIX (haKTaXx,
JAHHBIX U HAOIIOICHUSAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIE CBSI3M TPU HM3YyUYEeHUU (PU3UIECKUX
SBJIGHUN M MPOIIECCOB, J€TaTh BHIBOABI C HUCIOIb30BAHUEM JIEIYKTHBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIEHO BEIOMPATH CIIOCO0 pelIeHns yueOHON PU3nIecKoii 3a1auu
(cpaBHEHHME HECKOJIbKMX BapHAaHTOB pelleHus, BbIOOp Haubonee
HOJIXOJISIIIETO C YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTejbLCKHe 1eHCTBUSA:

UCIOJI30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OIBIT, HECIOXKHBIN
¢u3nyecKkuil AKCIEPUMEHT, HEOOJBbIIOe UCCIeOBaHUE (HU3HUUECKOTO
SBJICHUSL;

OIICHMBAaTh Ha TMPUMEHHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MIPOBENEHHOTO HAOIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, a TAK)KE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
orOope WHGOPMAIMK WM JAaHHBIX C Y4€TOM TPEIOKCHHON ydeOHOU
dbuznYecKoii 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpMAITHIO
pPa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSTENIbHO  BBIOMpATh ONTUMANIbHYIO (opMy TpeACcTaBICHUS
uHPOpMAIMU W WILIIOCTPUPOBATh peIIaeMble 3aJa4d  HECJIOXHBIMU
cXeMaMHu, TuarpaMmMaMu, HHOH rpaduKkoi U UX KOMOMHAIIMSMHU.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH:

B XO7e OOCYXIEHHUS Yy4eOHOro MaTepHuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOM TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC HAa pEIICHHE 3a/Jaud M TMOIAep KaHHe
Onaro>keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOW CYXKIEHUS C CYXICHUSMU JIPYyTUX YYaCTHUKOB
uanora, OOHapyKUBATh Pa3IMYUE U CXOACTBO MMO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABISATh PE3yIbTAThl BBIIIOIHEHHOIO (PU3NYECKOTO OIBITA
(3KCIepUMeHTa, UCCIEOBaHUSs, IPOEKTA);

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThI MPU PENICHUHN KOHKPETHOU (PH3NIECKON TTPOOIEMBI;

NPUHUMATh LIEJTU COBMECTHON N1E€ATENbHOCTH, OPraHU30BbIBATh JEUCTBUS
no €€ J[OCTWKEHHUIO: paclpeAessiaTe poyH, OOCYXIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOACH;
BBITMIOJHATH CBOIO YacTh PabOTHI, TOCTUTasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HampaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBUSA C IPYTUMH YICHAMU
KOMaH/1bl;

OLICHMBATh KAa4ye€CTBO CBOErO BKJIAJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSL.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIMINUX
JUTsl petieHust (GU3NYEeCKUX 3HAHUM;

OpPUEHTUPOBATHCA B  PA3IUYHBIX MOJXO0JAaX TMPHUHITHS  pEHICHUM
(MHAMBUlyaIbHOE, MPUHSITUE PEIICHUS B TPYIIE, NPUHSATHE pPEIICHUN
rpyIMoin);

CaMOCTOSITEIIbHO COCTABJIAThH aJITOPUTM pEIIeHUs (HU3UUECKOM 3a/1auu WU
IJlaHa UCCIEOBaHUSI C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH Mpe/IJlaracMble BApUAHTHI PEIICHU;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpOJIb, IMOIHMOHAJIbHbIN HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeiararh IjiaH €€ U3MEHEHHS],
OOBACHATH NPUYMHBI  JOCTHODKEHHS]  (HEAOCTHUIXKEHHUs)  pe3yJbTaToB
NEeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJIHEHUS
(¢u3nyecKkoro UCCIEJOBaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBILIUXCA CHUTyallMil, YCTaHOBJEHHBIX OILIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejJoBeKa B X0/I€ CIIOpa WU IUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYyTOro;
NPU3HABATh CBOE MPaBO Ha OMMOKY MpU pelieHuu (PU3NYECKUX 3a1ay Uiu
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI



K xoHIily o0yuenust B 7 kjacce npeIMETHbIE Pe3yIbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHS,
HaAOJII0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMUYECKOE [IBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIIMHEHHOE), TPACKTOpHUsA, pPaBHOACUCTBYIOIIASA
cuna,  gedopmanus  (ympyras, — IUIacTUYeCKasl),  HEBECOMOCTb,
COOONIAIOUIUECS COCY/IBI;

paznuuath siBjaeHus (nauddysus, TEMIOBOE JABUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEpPaBHOMEPHOE JBWKCHHUE, WHEPIHS,
B3aMMOJICHCTBUE TEJ, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCHIO
BpallleHUs, epeada JaBaeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amu,
aTMOc(pepHOE [aBlICHHE, IUJIABaHWE TeJ, NPEBPALICHUS MEXaHUYECKOU
DHEPTUH) 0 OMUCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY’KalollleM MHpe, B TOM uHclie (u3ndyeckue SBICHUS B MPUPOJE:
PUMEPBI JIBMKCHHUS C Pa3IUIHBIMH CKOPOCTSMH B JKHBOW W HEXUBOUN
npupoje, ACUCTBUE CHJIBI TPEHUS B TPHUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBIICHUS Ha >KHUBOW OpraHW3M, IJIABaHUE PhIO, phlUuaru B
TeJe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/layy B yu4eOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKN) (U3MUCCKUX SBICHHM;
OTHMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (M3UYCCKUE SBICHUS, UCITOIB3YS
busndecKkue BeMMIMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, Ty Th,
CKOPOCTb, CPEIIHSS CKOPOCTh, CHJIa YNPYTOCTH, CUJIAa TSXKECTH, BEC TeJa,
cuJia TpeHusl, AaBieHue (TBEPAOIO Tella, )KUJKOCTH, ra3a), BbITAIKUBAIOIIAs
cuja, MEeXaHudeckas paboTa, MOIIHOCTb, IUIEUYO CHJIbI, MOMEHT CHJIbI,
KOA((PUIMEHT TIOJIE3HOTO JEHCTBUS MEXaHWU3MOB, KHHETHYECKas U
NOTCHIIMAIbHAST JHEPTHsi), TpPH ONHCAHWU TPABWIBHO TPAKTOBAThH
(bu3HYECKUi CMBICIT UCIIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYCHUS U €IUHUIIBI
bu3MUecKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIMYWMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBIEHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs CWI (BAOJIb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBeCHs phluara (0Ji0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU



SHEPrUM, NpPU 3TOM JaBaThb CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyaluuld NPaKTUKOOPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpPOM Ha 1—2 M3yYeHHBIX CBOWCTBAa (PU3NYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7adyd B |—2 JEHCTBHUS, HCHOJIB3YySd 3aKOHBl U
dopMyIbl, cBs3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIn3a
YCIJIOBUS 33/1a4l 3aIIUCBIBATh KPATKOE YCJIOBHUE, MOJICTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U IPOBOAUTH Pacy€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBbIE JJI1 PEUIeHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIIU
(¢u3nYECKUX METOAOB, B OIMCAHUM UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
IPEANnoiaoKeHre (TUIOTe3y ), pa3iniaTh 1 MHTEPIPETUPOBATH MOTYUECHHBIN
pe3ynbTaT, HaXOAWTh OLIMOKM B XOJE OIbITa, JI€JaTh BBIBOABI MO €r0
pe3yabpTaram;

OPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUNW WIH
(u3nYECKUX CBOUCTB Tel: (HOPMYIMPOBATH IPOBEPSIEMBIE ITPEATIOI0KEHHUS,
coOUpaTh YCTaHOBKY U3 MPEMJIOKEHHOr0 000PY/I0BaHMs, 3alUChIBATh X0
onbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPsSMBIE U3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHIBl M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
nu(@pOBBIX MPUOOPOB, 3aMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
JPYrol € HCIOIB30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABMXKYILErOCs TENA OT BPEMEHU JIBUJKECHHUSI TENA, CUIIBI TPEHUS
CKOJBKEHHUS OT Beca Tella, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEIl, CHIIbI
YOPYTOCTH OT YUIMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BEMA
IIOTPYKEHHOM YaCTH Tejla U OT IUIOTHOCTHU KXUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU T€Ja, OT NIyOMHBI, HA KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUN paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO UCCIENIOBAaHUs, COOMpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE



MPEAJIOKEHHBIX TaOMUIl W TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBEHHBIE HM3MEpeHUs (HU3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTU ¥ TBEPOTO TENA, CHIIA TPCHUS CKOIBKCHHUS, TaBJICHUE
BO3/lyXa, BBITAIKWBAIONIAS CHJIA, JCHCTBYIOIAs Ha TMOTPYXKEHHOE B
KUIAKOCTh  TeNo, KOID(PUIMEHT TMOJEe3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CICAYysS TNPEIJI0KCHHONW WHCTPYKIIUW: TPU BBIMOTHECHUU
U3MEpPEeHU CcOOMpaTh HSKCIEPUMEHTANBHYIO YCTAHOBKY ¥ BBIYUCIISITH
3HAYCHHUE NCKOMOMW BEITUIMHBI;

coOJIroaTh MpaBWIa TEXHUKH 0€30ITaCHOCTH MPU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHINIBI JACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOWCTR:
BECHl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIMECS COCYIbI, OapoMeTp,
phIyar, MOJBUYKHBIN M HETIOBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh NPUHIMMBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOPOM HAa HMX ONUCaHUS (B TOM 4YHCIE:
MOMIIUITHAKKN, yCTPOWCTBO BOJONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BEICOTOMED, TTOPIITHEBOM HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  NpUMEpPhl  (HAXOAWUTh  HWH(OpPMAIMI0O O  TIpHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3WMYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH N1l obecriedeHust 0€30MacHOCTH Mpu oOpaIrieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3J0POBBS M COOTIOACHUS HOPM
IKOJIOTUYECKOTO TMOBEJICHHS B OKPY KaIOIIEH cpeie;

OCYLIECTBJIATh OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3JIMYHBIX HCTOYHHUKOB BBIJIETSATH
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHUBOPEYMBON WIIM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIB30BATh NP BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAYyIHO-TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu UuTepHer, BnaaeTh mNpuéMaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UH(POPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIUU (PU3NIECKOTO COACP)KAHUS, B TOM
YyucIe myOIuYHO AeNiaTh KpaTKUe COOOIICHUS O pe3yabTaTaX MPOSKTOB WU
y4eOHBIX HCCJIEIOBAHMM, TPU STOM TPaMOTHO HMCIOJIb30BaTh M3yUEHHBIN



MOHSATUMHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTALIUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeensiTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMu,
CJICIUTh 3a BBIIIOJHEHHEM ILIaHa JEHUCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATCIbHOCTh  TPYNIbI,  BBICTPAMBATH
KOMMYHUKAaTUBHOE B3aUMOJICMCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoHiry o0yuenust B 8 kiacce npeMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

HCTIOJIb30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BELECTBA, KPUCTAIUIMYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO31yXd, TEMIIEpaTypa, BHYTPEHHSS JSHEPIHs, TEIJIOBOW JBUIATElNb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUDJIEKTPUKU, IIOCTOSIHHBIN AJIEKTPUYECKHUN TOK, MATHUTHOE TIOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpeHHE M CKaTHhe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTauIM3anus (OTBEpJeBaHUE), KHUIICHHE,
Teruionepeaaya (TErI0npOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHHE),
AJIEKTpHU3ALUA TEJ, B3aUMOAECHUCTBUE 3aPSI0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJECHMCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIAYKIIKS )
[0 OIHUCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’KalollleM MHUpE, B TOM uyucie (u3nueckue SsBJICHUS B MIPUPOJIE:
MIOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Aper( NoarCOB, POJIb MATHUTHOTO MOJIS IS )KM3HU Ha 3eMIie,
MOJSIPHOE CHSIHUE, IPU OTOM IIEPEBOAUTH IPAKTUUYECKYIO 3aJa4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHU;

OMUCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BEIUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJAEIbHAsI TEIUIOEMKOCTh BEIIECTBA, YyAECIbHAsA TEIJIOTa
IJIaBJICHUsI, yJENbHAs TeIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsi TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MaIlMHbI, OTHOCUTEIbHAS BIIAJKHOCTh BO3/1yXa, SJIEKTPUUECKUN 3apsi/l, CHIIa
TOKa, DJEKTPUYECKOE HANpsHKeHHE, COMPOTUBJICHUE MPOBOJHMKA,
yZeJIbHOE COMPOTHUBIIEHUE BEIIECTBA, pA00Ta U MOLIHOCTb AJIEKTPUUECKOTO
TOKa), MpU OMNHCAHUM MPABWIBHO TPAKTOBaTh (PU3HYECKUI CMBICI
UCIIOJIb3yEeMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIBI (DU3UIECKUX BEITUYHH,
HaXOJIUTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEJIMYUHY C
JPYTMUMH BEJIUYMHAMHU, CTPOUTH TpaduKd H3YUYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULIMU TMOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUs 3apsiia, 3aKoH OMa /17151 yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3akoH COXpaHEHUsI SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO
(bOopMyITMPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKECHHE,
00BACHATH (U3HUECKHE TPOLECCHl U CBOMCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABIISTH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTMYECKUX
IIaroB C Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHM,
($u3nYecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacu€THbIE 3anadyd B 2—3 JEHUCTBUS, HCHOJb3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: Ha OCHOBE aHalin3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS  PEIICHHUs 3aJa4d, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPaBHUBATH
NOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PpELIUTh MPU MOMOIIU
$u3NYECKUX METONOB, HCIONb3Yysl OMHCAHHE WCCIEIOBAHUS, BBIACIATH
IIPOBEPAEMOE IPEAINOIOKEHNE, OLIEHUBATh MPAaBWIBHOCTh HOpsAJKa
MIPOBEJCHUS HCCIIEI0BaHUs, J€NaTh BBIBOIbI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUN WIIU
(U3HYECKUX CBOMCTB Tell (KalWUISPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpH M3IYYEHUH OT I[BeTa H3JIyvarouleil (Mmoriomaroneil)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpPbl KUAKOCTU U
wiomwaan €€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel W B3aUMOJEHCTBUE
AIEKTPUUECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allksi MAarHUTHBIX TIOJIEl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh



pOBEpsAEMbIE MPEINOIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000py10BaHUs1, ONMUCHIBATH XOJI OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJTHSITH IIPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEILHOU BIIAXXKHOCTH
BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIUYWH, CPAaBHUBATH DPE3YyJIbTATHI
U3MEPEHUM ¢ y4ETOM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM MPSIMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHUS U YAEIbHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHNKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHHsT HAa  IPOBOJHHKE,
UCCIIEOBAHUE IIOCIEAOBATENBHOTO M IMAPAJUIENBHOTO COECIMHEHUN
MIPOBOJHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIHI] U TpaUKOB, 1eTaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCJIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIE U3MEpEeHUs (PuU3nueckux BelWuyuH (yAeibHas
TEMJIOEMKOCTh  BEIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHHUs, COOMpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON MHCTPYKLUHH, U
BBIYUCIISITh 3HAUCHUE BEJIUUMHBI;

coOJIr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOILICHUS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpMETP, BOJILTMETP,
CUYETUYMK DIJICKTPUUYECKOW DHEPTrUM, DIIICKTPOOCBETUTEIBHBIE TMPUOOPHI,
HarpeBaTesbHbIC AIIEKTPONIPUOOPHI (npumepsl), AIEKTPUUYECKUE
PEAOXPAHUTEIH, PJIEKTPOMATHUT, 3JIEKTPOJBUIATENIb NOCTOSIHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBIC
bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHMCTBA M HM3MEPUTEIIbHBIC
pUOOPHI IO CXEMaM M CXEeMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTATEIb BHYTPEHHETO CIrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl DJICKTPUYECKUX IIened ¢
MOCJIeI0BATEIbHBIM U NapaJlJIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3auyas
YCJIOBHBIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUECKUX TIETIEH;

OPUBOAUTH  NpUMEPHl  (HAXOIUTh  HWHQOpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHWUW B IOBCEIHEBHOMU



KU3HU U1 oOecrieueHrs 06€301acHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOLLIEH Cpelie;

OCYIIECTBIISATh MOHMCK HHpopManuu (U3MYECKOTO COJEp)KaHUs B
WHTepHeTre, Ha OCHOBE HUMEIOLIUXCA 3HAHUH M NYTEM CpaBHEHUs
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISITH UHPOPMALIHIO, KOTOPAs SIBIISIETCS
IPOTUBOPEUYUBOMN UM MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (HU3NUECKOTO COJepKaHUs, CIIPaBOYHbIE MAaTEpUaIbl, PECypChI
cetu UMutepHer, BnaaeTh mnpuéMaMM KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0000masi wHOpMAIMI0O U3 HECKOIBKUX HMCTOYHUKOB (U3HUYECKOTO
COJIepKaHusl, B TOM YHCIIe yOIMYHO NPECTABIIATH PE3YJIbTAaThl MPOSKTHON
WM UCCIIEI0BATENbCKOM ACSITENIbHOCTH, IPY 3TOM IPAaMOTHO MCIOJIb30BaTh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUIEHUE NTPE3EHTALlNEH;

IpU BBINOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUM (PUINIECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 32 BBITIOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJaa B
JeSITeIbHOCTD TPYIIIBI, BRICTPAaNBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOydenus B 9 kiiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOB30BaTh TOHSITHS: CUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Aehopmarius
(ympyrasi, mnjgacThyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HUH(PA3BYK U yJIbTPA3BYK, JIEKTPOMAarHUTHBIEC BOIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPBI UCIYCKAaHUS W TOTJIONICHUs, anbda, 0eTa- U raMMa-u3IIy4eHus,
U30TOMIBI, SIZICPHAS] DHEPTETUKA;

pazinuarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOIHOE
NaJieHUEe Tell, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TEeJ, PEaKTUBHOE JBIKEHHUE, KoJieOaTebHOE NBIKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIeOaHWs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKECHHUE



3ByKa, NPSIMOJMHENHOE paclpOCTPAaHEHHUE, OTPAKECHHE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iioKeHHe OeJI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
U3JTyYEHHs) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JNEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpy’KarllleM MHpe (B TOM 4YHUCIEe (PU3UYECKHE SIBICHHUS B NPHPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIaHEeT COJTHEYHOUM CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKHUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, IYHAMH, 03XO, LBETa TE,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE NEUCTBUE BUIAMMOTIO,
yIbTPapUOIETOBOTO M PEHTTCHOBCKOIO H3IY4YCHHH, €CTECTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, PaJHMOAaKTUBHOE H3Iy4YCHHE
NPUPOJIHBIX MHUHEpAJOB, [IEWCTBUE PAAUOAKTUBHBIX W3JIYyYEHUU Ha
OpraHu3M YeJIOBeKa), MPU STOM IMEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUIM;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBICHMS, UCIIOJIb3Ys
¢dbu3nyecknue BeNWYUHBI (CpelHsAsI W MIHOBEHHas CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpEeMEIleHHe, MyTbh, YrioBas
CKOpPOCTb, CHJIa TPEHUs, CHUJIa YOPYTOCTH, CHJIA TSKECTHU, YCKOPEHUE
CBOOOMHOrO TMajJeHHsl, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAs SHEprus Teda,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAs HYHEPrus CKaToON
NPY>KUHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKask SHEPI UL, IEPHO]T
U 4YacToTa KojieOaHUl, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETAa, IIOKAa3aTejlb IPEJIOMJICHUS Cpeapl), MPU ONUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUN CMBICT MCIOJIb3YEMbIX BEIWYHH,
0003HaueHUA W eAUHMIIBI (U3MYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJNb3Ys 3aKOH COXPAaHEHHUs SHEPTrUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMH CHJI, MPUHUUI OTHOCUTEIBHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEN
P SIIEPHBIX PEaKlUaX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aITUChIBATh €r0 MAaTEMATUYECKOE BhIPAKEHUE;



O00BACHATH (U3HUECKHE TPOLIECCHl U CBOMCTBAa TEl, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
[IaroB C OMOpOM Ha 2—-3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
(du3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THbIE 33/1a4d (ONUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCTIOJB3YS 3aKOHBI U ()OPMYJIBI, CBSI3BIBAIONINE (DU3MUECKHUE BETUYUHBI: HA
OCHOBE aHaJIM3a yCIOBHS 33Ja4M 3aIIUCHIBATh KPATKOE yCIIOBUE, BHISIBIIATD
HEJIOCTAIONINE WU U30BITOYHBIC JAaHHBIC, BHIOUPATHh 3aKOHBI U (DOPMYIIHI,
HEOOXONMMbIC I PEIICHUS, NPOBOJUTH pacy€Thl U  OLICHUBAThH
PEATUCTUYHOCTD MOJIYYEHHOT0 3HAaUeHUS (PU3HUECKON BEJIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU MOMOIIH
($u3NYECKUX METOJOB, HCIONb3Yysl OMHCAHHE HWCCIEIOBaHUS, BBIACIATH
OpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABWIBHOCTh IOPAJIKA
NPOBEICHUS]  UCCIIENOBAaHUS, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOIEHUH 1 OMBITOB;

OPOBOANUTH OMBITHl MO HAOTIOACHUIO (PU3MYECKHX SIBICHUNA WA
¢usnyeckux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTb MepHoAa KOJeOAHWH MpPYKUHHOTO
MasTHUKa OT Macchl Tpy3a M >KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAaHEHUE CBETA,
pa3noxeHne Oenoro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI MpeaMeTa B coOuparolien
JUH3e, HAOJIOJEHUE CIUIONIHBIX W JMHEHYaThIX CIEKTPOB M3ITyUYECHUSs):
CaMOCTOSITENILHO  COOMpaTh YCTAaHOBKY W3 HM30BITOUHOTO Habopa
000py/I0BaHus, ONKUCHIBATh XOJI OTBITA M €T0 Pe3yIbTaThl, (POPMYIUPOBATH
BBIBO/IbI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpenHee 3HayeHUE u3MepsieMol BenuuuHbl ((POKyCHOE paccTosiHuE
coOuparoiieid JIMH3bI), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPEeHUs
(M3MepUTENLHOTO TPUOOpa);

OPOBOAUTH HCCICAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU pHU
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HayalbHOW CKOPOCTH, NEepHoja
KOJIe0aHUIT MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakK€HHUsl CBETa OT yria MaJeHUs W yria MPEeIOMJICHHS OT yIia
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH



bu3nuecKuX BEIMYMH B BUAE TaOIUIl M T'paUKOB, JeJaTh BBIBOJIBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

NPOBOJNTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYHH (CpemHss
CKOPOCTh U YCKOPEHHE TeJa PU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE
CBOOOJTHOTO TAaAeHHs, >KECTKOCTb TMPYXKUHBI, KOIPPUIHUEHT TPEHUS
CKOJIBKEHHS, MeXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TEPHOJ
KOJIe0aHUIl MaTeMaTH4YeCKOr0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKas
cujga coOuparomed JUH3bL, PaJUOaKTUBHBIN  (OH): TJIAHUPOBATH
U3MEpPEHUs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJNHSITH
U3MEpPEHUs, CIeaysl MPEIJIO)KeHHOW WHCTPYKIMHU, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUETOM 3aJJaHHON
IIOI'PEITHOCTH U3MEPEHUN;

coOIoAaTh MpaBuiia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3MYECKUX MOJIeTeH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHUHBIA HCTOUYHHUK
CBeTa, JIy4, TOHKas JTNH3a, IJIaHeTapHas MOJEb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SJIpa;

XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
CIUJIOMETp, NATYMKH TOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oroanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3MMETp, KaMmepa BunabcoHna), uCHoNb3ys 3HaHHUS O
CBOMCTBax (U3MUECKUX SBICHUW W HeoOxoaumble (GU3HUECKUE
3aKOHOMEPHOCTH,

UCTIONB30BaTh CXEMbI i CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOIECCOB
OpU PEHICHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie U COOMparoei JIMH3E;
NPUBOAUTH  NpUMEpPHl  (HAXOOWTh  HWH(QOpMAIMIO O  TIpPHUMEpax)
NPAaKTHYECKOTO HWCIONIB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHnst 0€30MacHOCTH TpU oOpareHnu ¢ mpudbopamu u
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 310POBbs U COOJIIO/ICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpele;

OCYHIECTBIISATh TMOWCK WHPOpManuu (U3MUECKOTO COJEpKaHUs B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYs TOMCKOBBINA 3aMpocC, HAXOAUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH IMOJYyYeHHON MHOpMAIK Ha OCHOBE
UMEIOIIUXCS 3HAHUHM U IOTIOJTHUTEIbHBIX UCTOYHUKOB,;



UCIOJIb30BAaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
JIUTEPaTypy HU3NUECKOT0 COJAEPKAHMS, CIPABOYHBIE MATEPHUAJIBI, PECYPChI
ceru MHrepHeT, BIaneTh NpuéMaMu KOHCIIEKTUPOBAHUSA  TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMaIMU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
nyOJUYHO MPEJICTABIATh PE3yJbTaThl MPOESKTHOW HIIM MCCIIEI0OBATENbCKON
NEATEIbHOCTH, NIPU OTOM TPAMOTHO  MCHOJIB30BAThb  WM3yYCHHBIN
NOHATUIHBIA ammapar H3ydyaeMoro pasfena (U3NKA W COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalMell ¢ y4€ToM OCOOEHHOCTEH ayAauTOpUU
CBEPCTHUKOB.



3. TEMATUYECKOE IIJTIAHUPOBAHHUE C YYETOM PABOYEM
INPOI'PAMMBI BOCIIUTAHUA
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO
JacoB

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Pu3nka — HayKa O IPUPOJE.
SIBnenus npupoasl. dusnyeckue
SBJICHUS

MeXaHI/I‘IeCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC ABJICHUA

du3nyeckue BEINIHNHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "N3mepenue
TeMIIEPATyPHI IIPU IIOMOIIU
KHUJIKOCTHOTO TEPMOMETpa H
JlaT4rKa TeMneparypsol"”

Kak ¢uzuka u npyrue
€CTECTBEHHbIE HAYKH U3Y4aIOT
npupoy. EcrecTBeHHOHayYHBIN
MeTton no3Hanusg. Onucanue
(bU3NYECKUX SBJICHUH C TOMOIIbIO
MoJeen

bubmnoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "[Ipoepka
TUIIOTE3BI: JATBHOCTH MTOJETA
[apuKa, MymeHHOTO
TOPU30HTAJILHO, TEM OOJIbIIIE, YEM
OoJpIIIe BRICOTA ITyCKa"

Ctpoenue BeriecTBa. ONBITHI,
JTOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHrEe 4acTHIl BEIECTBa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenoanue «OMNbITHI 110
HaOJIFOEHUIO TEILIOBOIO
pacIIUPECHHSI Ta30BY

10

Arper ATHBIC COCTOSAHUA BCIICCTBA

11

B3anMocBs3p MeXx1y CBOWCTBAMHU

bu6mmorekxa [IOK




BEILIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M X
aTOMHOMOJIEKYJISIPHBIM
ctpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSTHHM BOJIbI

https://m.edsoo.ru/ff0a0378

MexaHndueckoe ABIKEHHUE.

12 PaBHoMepHOE ¥ HEpaBHOMEPHOE bubnmorexa [TOK
p P p https://m.edsoo.ru/ff0a05¢c6
JIBIOKEHHE
bu6mmoreka [{OK
13 Cxkopocts. Enuaune ckopoctu
P 4 I p https://m.edsoo.ru/ff0a079¢

14 Pacuer nyTtu u BpemeHu bu6mmorexa [IOK
IBYKCHUSA https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH UHEPIUH.

1 B3aumoneiicTBue Ten kak bubmuoreka [JOK
MIPUYMHA U3MEHEHUS CKOPOCTHU https://m.edsoo.ru/ff0a0c10
IBIDKEHUS TEl
IImoTHOCTH BemiecTBa. Pacuer

16 Macchl 1 00bEMA TEJIA 110 €r0 bubnmorexa [IOK

https://m.edsoo.ru/ff0a0fee
IUIOTHOCTHU
JlabopartopHnas pabota

17 «Ornpenenenre mioTHOCTH
TBEPIOTO TEJIa»

18 Pemenue 3amay mo reme bu6mmoreka [{OK
"ITnotHOCTE BemecTna' https://m.edsoo.ru/ff0al23¢
Cuna kak XapaKTepucTHKa

19 B3auMoaencTeus Tei. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yuenue

20 3aBUCUMOCTH PACTSKEHUS
(mehopmanuu) Npy>KUHBI OT
IIPUJIOKEHHON CHIIBI»

)1 SIBnenne Tarorenus. Cuia
TSDKECTH
CBs13b MEXK]Ty CHIION TSKECTH U

. bu6mmoreka [IOK
22 Maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3agad4 mo treMe "Cria TsHKecTH
Cuia TSDKECTH Ha APYTUX
23 IUIaHEeTax CDI/I?;I/I‘IGCI:(}I]/IG bubnnorexa [IOK
) https://m.edsoo.ru/ff0al502
XapaKTEePUCTUKHU TIJIAHET
Bbubnuoreka IIOK
24 N3mepenue cuit. JluHamomeTp i

https://m.edsoo.ru/ff0al8cc




bu6mmorexa [IOK

25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxeHune IByX CHII,
26 HamnpaBJIE€HHEIX 10 OJHOU IPIMON bubmorexa LHOK
p . p ’ https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYOIIIAS CHUT
27 Pemenue 3amau mo reme
"PaBHoneiicTByromas cri"
TpeHue CKONbKEHHS U TPEHUE
28 nokos. TpeHue B IpuUpoae u bubmmorexa [IOK
1P pHp https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTtopHnast pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPCHHS
29 CKOJILJKEHUS OT CHJIBI JaBIIEHUS U bubmmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI
30 Pemenue 3amau Ha onpeencHue
PaBHOJECUCTBYIOIIEH CUJIIBI
Pemenne 3amad mo temam: «Bec
31 tenay, «['padpuueckoe bubnuorexa [JOK
n300pakeHue cuin», « CHIIbD, https://m.edsoo.ru/ff0alde0
«PaBHOEMCTBYIOIIAS CHI»
Konrpomnbnas padora mo remam:
«MexaHndeckoe IBMKEHHEY,
32 «Macca, III0OTHOCTEY, «Bec Temay,
«I"paduryeckoe n300pakeHne
cry, « CUIIBI»
13 Hasnenue. CiocoObl yMEHBIIICHUS bubmmnoreka [JOK
W YBEJIWYCHUS JTaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBHCUMOCTD
34 JIaBJIEHUS ra3a oT 00béMa bubnmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua naBieHust TBEPABIMU
35 TeJ‘II;.MI/I JKUIKOCTSIMH U ll?aSaMI/I bubnmorera [IOK
’ ' https://m.edsoo.ru/ff0a25b0
3akon [Tackans
JlaBieHue B )KHJIKOCTH U Ta3e,
36 BBEI3BAHHOE JIEUCTBUEM CUJIBI bubmorexa LHOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3amau mo teme
37 «/JlaBieHne B )KUAKOCTH U Ta3e buGnnorexa [IOK
' https://m.edsoo.ru/ff0a2826
3axon ITackamnsay
38 Coolmraromuecs cocyabl bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmorexa [IOK

39 I'mpopasimmueckuii mpecc
AP p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopimHeBoi
SKUIKOCTHEIM HAacocC
Atmocdepa 3emin. [Tpuannen
CYIIECCTBOBAHUS BO3YIITHOMN
41 O}éOJ'IO‘{KI/I Semiun 32113};ICI/IMOCTI> bubmmorera [TOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO TaBJICHHS OT
BBICOTHI HaJl YDOBHEM MOPS
4 Bec Boznyxa. AtmocdepHoe bubnmnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atmochepHOro bubnnorexa [JOK
nasienus. Oneit Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHHUS OT BBICOTHI Ha, bubmmorexa HOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
bapomeTrp-anepoun.
45 ATII)VIOC(l)T: Hoep aBJICHUE Ha bubmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BHICOTAX
Pemenue 3amau mo treme
46 " "
ATMmocdepHoe naBieHne
JleiicTBHE KHAKOCTH U T'a3a Ha
47 IIOTPYKEHHOE B HUX TEJIO bubnmorera [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuiia
JlaGopartopHnas pabota
43 «OmnpeneneHue BITAIKUBAIOIIEH bubnuorexa [JOK
CHUJIbI, ICHCTBYIONIEH Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
JlabopaTtopHnast pabota 1o Teme
«Uccnenosanue 3aBUCUMOCTU
49 Beca TeJja B BOJIe OT 00hEMa bubmorexa LHOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KCHHOU B JKUJIKOCTh YacTH
TEIA
bu6mmoreka [IOK
50 IImaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlabopartopHnas pabota
"KonctpyupoBaHue apeoMeTpa
51 WJIM KOHCTPYUPOBAHUE JIOJKU U

onpezneneHue eé
Ipy30M0AbEMHOCTH "




Pemenne 3amau mo remam:

5) «IlnaBanue cynos. bubnuorexa [JOK
Bo3nyxomnaBanuey, «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
bu6mmorexa [IOK
>3 Mexanmieckas pabora https://m.edsoo.ru/ff0a3{82
bu6mmorexa [IOK
>4 MomrocTs. Epimits MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienopanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM MIpHU
noabéMe 1o Jjectaune"
6 IIpocteie MexaHu3MBl. Phryar.
> PaBHOBecue cui Ha peiyare
KonTponbnas pabota mo teme
«/laBiIeHHE TBEPABIX TE,
57 KUAKOCTEH U Ta30By /
Bcepocculickas npoBepodHas
pabota
PesepBHblit ypok. Pabora ¢
TeKCTaMM 1o TeMe «JlaBieHue
58 TBEPABIX TEJ, )KUIAKOCTEU U ra30B» bubnnorexa [IOK
N https://m.edsoo.ru/ff0a4ffe
/ Beepoccwuiickast mpoBepOYHast
pabota
Pbruaru B TexHuke, ObITY U
59 npupoze. JlaboparopHas pabota bubnuorexa [IOK
«HccnenoBanue ycioBHil https://m.edsoo.ru/ff0a478e
PaBHOBECHSI pbIUara
60 Pemenue 3agay mo Teme bubmuoreka [JOK
«YCIIOBHSI pABHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
KoaddummenT nonesnoro
JIEACTBUSI MEXaHU3MA.
61 JlaGopaTtopnas pabota
«M3mepenne KII/ HaknoHHOM
MIJIOCKOCTH
& Pemenue 3agau mo teme "Pabora, bu6mmorexa [IOK
MotHocTbh, KITJT" https://m.edsoo.ru/ff0ad4c48
Mexanundeckas dHEprusi.
63 Kunernueckas 1 moTeHIInaIbHAS buGnnorexa [IOK
https://m.edsoo.ru/ff0a4252
SHEPTUS
64 3aKOH COXpaHEHUsI MEXaHUYECKOU bubnnorexa [JOK

SHEPrUu

https://m.edsoo.ru/ff0a4360




65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKcnepruMeHTalIbHOE
ompeesIeHue N3MEHCHHUS
KUHETHYSCKOM 1 MOTSHIIHAILHOMN
SHEPTUH MPU CKATBIBAHUH TEJIa 110
HaKJIOHHOM IIJIOCKOCTH"

66

Kontponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPT U

67

PesepBHblii ypok. Pabora c
TEKCTAMH 110 TEME
"MexaHndyeckoe aBmKeHue"

bu6nunoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepBHblit ypok. Pabora ¢
Tekctamu 1o Teme "Pabora.
MoutHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




8 KUIACC

KosmuectBo JIEKTPOHHBIE
Ne Tema ypoka yacoBa uudposbie
n/n oOpa3oBaTeJibHbIE
pecypchl
OCHOBHBIE TIOJIOKEHUS 1
| MOJIEKYJIIPHO-KUHETUYECKON bubnnorexa [JOK
TEOPHH U UX OIBITHBLIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
) Macca u pazmep aTOMOB 1 1
MOJIEKYJT
Mogenu TBEPAOro, KUIAKOTO U 1
3 ra3:06pa3HoI;I; COCTOSIII-:PIP'I bubmmorexa [IOK
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBbsicHeHHE CBOMCTB TBEPIOTO, 1
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
5 Kpucrannuaeckue u amopdHbie 1 bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaWUISIPHOCTD. 1 bubnuorexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHue U coxaTue ! bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b 1
8 TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOT'O JAIBMKEHUS YaCTHI]
9 Buytpennss sueprusi. CriocoOsbl 1 bubmumorexa [IOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun I bubnnorexa [IOK
https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIHs 1
"IIpakTHUECKOE UCTIOIB30BAHUE
11 TEIJIOBLIX CBOMCTB BEIISCTB U buGnuorexa [IOK
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEIIX
sHeprocoepekeHus"
12 KomuuectBo TemnoTsl. Y aenbHas 1 bu6nmoreka [JOK
TEILIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OallaHca. 1 bubmuoreka [JOK




TermmooOMeH U TEIITOBOE
paBHOBECHE

https://m.edsoo.ru/ff0a7088

JlaGoparopHas paboTa

14 "UccnenoBanue sBiIeHUS bubmmoreka [JOK
TErI000MeHa PU CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer koandecTBa TEILIOTHI,

15 HE0OXO0IUMOTO JJIsl HATPEBAHUS
TEeJa U BBIIETSIEMOT0 UM MIPU
OXJIAXKICHUU
JlaGopaTopHas pabota

16 "Onpenenenne yaeabHOU bubmmorera [IOK

p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BeEllleCTBa

17 OHeprus ToIUIMBA. Y IenbHas bubnuorexa [JOK
TEIUIOTa CrOPaHUs https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBepaeBaHUE

18 KPUCTAIMUECKUX Tel. Y aenbHas buGnnorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2
TEINIOTA IIABJICHUS
JlaGoparopHasa pabora
19 "On I;IICJII;HI/IC pnenbﬂoﬁ bubnnorexa [IOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBICHUS JIbJa

20 [TapooGpazoBanue u bubnnorexa [HOK
KOHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temnora
mapooOpa3oBaHus U

21 KOHIIEHCAIlUU. 3aBUCUMOCTE bubmorexa LHOK

' https://m.edsoo.ru/ff0a786¢
TEMIIepaTypbl KUIIEHUSI OT
aTMoc(hepHOro naBiIeHUS
BrnaxnocTs Bo3ayxa.

” JlaboparopHas paboTa bubnuorexa [JOK
"OnpeneneHne OTHOCUTEILHOM https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH BO3ayxa"

3 Pemenue 3agau Ha onpenesieHre
BJI&KHOCTH BO3/yXa
[IpuHIHIB pabOTHI TETIIIOBBIX

24 nsurateneil. [lapoBas TypOuHa.

JlBuraTenb BHyTPEHHETO
CropaHus
KIIJI TermoBoro aBurarers.
bu6nuoreka [JOK
25 TennoBele ABUraTeIN U 3alluTa

OKpYXaroIie cpeibl

https://m.edsoo.ru/ff0a7c7¢c




3aKOH COXpaHEHHUS U

26 MPEBPAILECHUS SHEPTUU B
TEIUIOBBIX MpoLeccax
IToaroroBka Kk KOHTPOJIBHOMI
7 pabore no Teme "TermnoBbie bubnmoreka [JOK
aBieHud. I3MeHeHue arperaTHbixX https://m.edsoo.ru/ff0a832
COCTOSTHHI BeniecTna'
KonrtponbHas pabora o Teme
)3 "TemoBbie siBaeHUS. M3mMeHeHue bubmuoreka [JOK
arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a86ae
BemecTna
29 Onektpusanus Ten. [[Ba pona
3JIEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "OnexTpuzanus Tea UHAYKIUEH 1
MIPU CONTPUKOCHOBEHUM"
31 B3aumoneiicTBre 3apssKeHHBIX bubmmoreka [JOK
ten. 3akoH Kymona https://m.edsoo.ru/ff0a87¢4
DNEKTPUUECKOE TOJIE.
0 HanpskeHHOCTD 3JEKTPUUYECKOTO bub6nuoreka [IOK
nons. [puHumn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snekrpuyueckux
33 3apsA0B. DIEMEHTApHBIN 3apsi.
Crpoenue atoma
[IpoBOIHUKY U TUAJIEKTPUKH.
34 3aKOH COXpaHEeHUsI bubmorera [TOK
https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsiaa
35 Pemenue 3agau Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €TI0
36 cymectBoBaHus. MicTounukmu bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUIECKOTO TOKA
37 JIeficTBHA 2IIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 3JIEKTPUUYECKOTO MOJISl HA
MIPOBOJIHUKH U TUAJIEKTPUKH"
39 DJIEKTPUYECKUH TOK B MeTasiax, bubnnorexa [JOK
JKUMIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas menb 1 e€




COCTaBHBIC HaCTHU

Cuna Toka. JlaboparopHnas pabota

bu6mmoreka [JOK

4 "Maviep eHI/'I'e 1 peryimpoBate https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DIIEKTPUYECKOE HAIPSIKEHHUE.

4 BoabsT™erp. JTaboparopHas bubmuorexa [JOK
pabota "H3mepenue u https://m.edsoo.ru/ff0a%¢14
peryiupoBaHue HanpspKeHus "

CornpoTHBIeHHE TPOBOTHUKA.
43 VY ienbHO€E CONPOTUBIICHUE bubmorexa LHOK
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTtopHas pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO

44 COIIPOTUBJICHHS IPOBOJAHUKA OT bubnuorexa [JOK
€ro0 JJIMHBI, ILUIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYCHUS U
Martepuana"
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspbkeHud. 3akoH Oma Jist bubmorexa LHOK

https://m.edsoo.ru/ff0aa44a
y4acTKa Ienu
JlabopaTtopHast pabota
"HccnemoBanue 3aBUCUMOCTH

46 CHJIBI TOKA, UIYIIETO Yepe3 bubnuorexa [JOK
pE3UCTOp, OT CONMPOTUBIECHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa ¥ HaNpsOKCHHS Ha
pesucrope"

[TocnenoBarenbHOE 1

47 MapajyIEIbHOE COETUHEHUS
MIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka

43 IpaBUJIA CJI0KEHUS HaIPSLDKEHUN bu6nmoreka [IOK
IIpHU MOCIEA0BATEIBEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIBYX PE3UCTOpPOB"

JlaGopatopHas pabota "IIpoBepka

49 IpaBWJIa Ui CUJIbI TOKA IPU bu6nmorexa [IOK
MAPAIVIEIIBHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"

Peuienue 3agau Ha mpuMeHEHUE
50 3akoHa OMa JJi pa3IuyHOro bubmmorexa [IOK
https://m.edsoo.ru/ff0aaf8a
COCIMHEHHUS IPOBOJHUKOB
51 PaGora 1 MomHOCTH bu6mmoreka [JOK




AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

https://m.edsoo.ru/ff0ab124

JlaGoparopHas paboTa

bubmuoreka [JOK

52 "OnpeneneHue padoThl U
P P " https://m.edsoo.ru/ff0ab3e0
MOIIIHOCTH AJIEKTPUUECKOTO TOKA
DIIEKTPUYECKHE LIETTH U
53 NOTPEeOUTENH IEKTPUIECKOI bubnuoreka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTossHHBIC MAarHUTHI, UX
B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
MOJIEH IOCTOSHHEBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxautHoe 1oJjie. MarautHoe
bubmuoreka [JOK
56 1moJjie 3eMJIM U €ro 3HAYCHHUE JIJIs
https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3emMIie
[ToaroroBka K KOHTPOJILHOM
pabote o Teme "DIeKTpudecKue
57 3apsapl. 3apsHoKCHHBIC TEla U UX bubmorexa LOK
p ' Up . https://m.edsoo.ru/ff0abd2c
B3auMoJiecTBUs. [locTOSTHHBIN
AIEKTPUUYECKUN TOK"
KontposbpHas paboTa mo teme
"DnexkTpruuecKkue 3apsabl.
3apspKEeHHbIE Tena U UX
N . bu6nuoreka [JOK
58 B3auMOiecTBHS. [10CTOSHHBIN
. " https://m.edsoo.ru/ff0abea8
INEKTpUYECKUil TOK" /
Bceepoccuiickas npoBepoyHast
paborta
PesepBHslit ypok. Pabota ¢
TekcTaMu 110 TeMe "IlocTosHHEIH
. " Bbu6nuoreka [JOK
59 AIEKTPUUYECKUI TOK" /
B https://m.edsoo.ru/ff0acdc6
Bcepoccniickas npoBepodyHas
pabora
OmneIT OpcTrena. MarautHoe nosue
bubmuoreka [JOK
60 3JIEKTPUUYECKOTO ToKa MaruuTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne PIEKTPOMArHiTOB B
61 texHuke. JlaboparopHas pabota bubanorexa [JOK
"N3yueHue neiCTBUS MATHUTHOTO https://m.edsoo.ru/ff0ac74a
110JI1 HA IIPOBOJIHUK C TOKOM"
62 DJIEKTPOABUTATENb MOCTOSHHOTO bu6mmoreka [JOK




ToKa. Mcronb3oBanue
3JIEKTPOIBUTaTEIICH B
TEXHUYECKHUX YCTPOWCTBAX U HA
Tpancnopre. JlaboparopHast
pabora "KoHcTpynpoBaHue u
U3y4eHue padoThl
JNEKTpOABUraTENs "

https://m.edsoo.ru/ff0ac86¢

63

Omnbrter @apazes. 3akoH
3JICKTPOMArHUTHON WHIYKITUH.
[IpaBuo Jlenna

64

Dnekrporereparop. CrocoOsl
MOJTYYEHUSI DJICKTPUIECKOU
SHEPruu. DJIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPTUU

65

IToaroroBka K KOHTPOJIBHOMI
pabote 1no Teme "DneKTpuuecKue
Y MarHUTHBIC SBJICHUS"

66

KonTponbnas pabota mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

67

Peseprublii ypok. Pabora ¢
TekcTaMu 110 TeMe "TermnoBrie
SIBJIEHUS"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0accS5e

68

PesepsHblit ypok. Pabora ¢
TeKcTaMu 110 TeMe "MarauTHeie
saBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




9 KUIACC

KoimuectBo JJIeKTPOHHBIE
Ne Tema ypoka 4acoB undposbie
n/n o0pa3oBaTejibHbIE
pecypchl
1 Mexanudeckoe IBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. 1
2 OTHOCHUTEIIBHOCTh MEXaHHYECKOTO bubmmorexa [IOK
https://m.edsoo.ru/ff0ad474
JIBUJKECHHUS
3 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MPSIMOJIMHEWNHOE 1
4 newxenue. CpenHss u
MTHOBEHHAsi CKOPOCTh
[Ipsamonuneiinoe 1
5 PaBHOYCKOPEHHOE JBUKEHUE. bubmmorexa [TOK
https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh IpSIMOJIMHEHNHOTO 1
6 PaBHOYCKOPEHHOTO JIBHXKCHUS.
I'paduk ckopoctr
Jlaboparopnas pabota 1
. "OnpeneneHue yCKOpeHus Tena bubnmnoreka [JOK
[IpY PAaBHOYCKOPEHHOM JBUKEHUU https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOMW IJIOCKOCTH"
g CBobonnoe nagenue tei. OnbITh 1
lanunes
PaBHOMeEpHOE ABMXKEHUE 1O 1
9 okpy>kHocTH. [lepuon u yacrora bubnuoreka [IOK
oOparnienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 [lenTpocTpemuTenprHoe yckopenue | 1
1 Ilepssiii 3akoH HetoToHa. BexTop 1 bubnuoreka [IOK
CHJTBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. 1 bubnuoreka [IOK
PaBHoOpelicTBYOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akon HeroToHa. 1 bubmuorexa [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Perenue 3a1au Ha mpuMeHEHUE 1 bubnunorexa [JOK

3akoHOB HeroTOHA

https://m.edsoo.ru/ff0aeb6c




bubmanoreka [IOK

15 Cuna yopyroctd. 3akoH I'yka
yupy y https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3anad mo teMe «Cuiia
YIPYTOCTH
JIaboparopHas padora
17 «Om zHeﬂI;HHeIzKeCTKOCTH bubnnorexa [IOK
p https://m.edsoo.ru/ff0aee28
MIPY>KUHBD)
bu6mmoreka [JOK
18 Cuna TpeHus
P https://m.edsoo.ru/ff0af738
19 Pemenue 3amgad nmo reme «Cuna bubmuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota
20 "Onpenenenue kodpduirenta bubmorexa LOK
p " https://m.edsoo.ru/ff0af8be
TPEHUs CKOJIbKEHUS
Pemnrenue 3amad mo reMe "3aKOHBI
21 Hrerorona. Cumna ynpyroctu. Cuia bubnmorera [TOK
. ynpy ’ https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuia TSDKECTH U 3aKOH
22 BCEMHUPHOI'O TATOTCHUS buGnnorexa [IOK
p ’ https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOTHOTO TaeHUS
VYpoxk-konpepenuus "JBrxeHue
” TEJ BOKPYT I'PaBUTAIMOHHOTO
uenTpa (ConHevHast cucrema).
Ianaktuxn"
Pemenue 3amau mo teme "Cuna
24 TSOKECTH U 3aKOH BCEMHUPHOI'O bubmorexa LOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 [lepBas kocmMuueckas CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHON TOUKH.
AOcoimoTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOTO TENA C bubmorexa LHOK
. . p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONU OCBIO BPAILICHHUS.
MowmeHnT cunsl. L{eHTp TskecTn
PaBHOBecue MaTepuabHON TOYKH.
AGcomoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHON OCBhIO BPAIICHUSI.
MowmeHnT cuinsl. LleHTp TsKecTH
73 Pemenue 3amau mo teme "MoMeHT bu6mmoreka [JOK

cunbl. Llentp Tsxectun"

https://m.edsoo.ru/ff0b02b4




IToaroTroBka K KOHTPOJIBHOMN

bubnmorexa [JOK
29 pabote no Teme "Mexaneckoe httns://m.edsol_.[ru/ffOb0408
nBwxenne. Bzaumonencraue ten"
KonrponsHas padora no Teme
30 "MexaHU4YeCKO€e IBUKECHHE. Bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmmnynsc Tena. UMIyasce Cuisl.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnunorexa [JOK
Ynpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/JICVICTBHE

1 Pemenue 3amad no reme "3akoH bubnuorexa [JOK
COXpaHEHUs uMItyjabca' https://m.edsoo.ru/ff0b096¢

1 VYpok-koHpepeHus "PeakTuBHOE
JIBUKEHUE B IPUPOJIEC U TEXHUKE"

34 Mexanuueckas pabota u bubnmnorexa [JOK
MOIIHOCTb https://m.edsoo.ru/ff0b0a84

15 PaGota cuibl TSKECTH, CUTTBI bubnuorexa [JOK
YIIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota
«Onpenenenne padoThl CUIbI

36 TPEHUS TP PAaBHOMEPHOM
JIBUKEHHUH TeJa 1o
TOPU30HTAIBHON TOBEPXHOCTH

37 CBsi3b HEPTUH U pabOTHI.

[ToTrenumanbHas sHEPrus

18 Kunerunueckas sneprus. Teopema bubnunoreka [JOK
0 KHHETUYECKOW HEPTUH https://m.edsoo.ru/ff0b0c32

19 3aKOH COXpaHEHHs SHEPTUHU B
MEXaHUKe

40 Jlabopartopnast pabota «13yuenue bubnmorexa [JOK
3aK0HA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ff0b12fe

A1 KonebaTenbHOE IBMIKEHUE U €T bubmuoreka [{OK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOaHusl.

42 BrinyxneHHble KoneOaHusl. bubmorexa LOK

https://m.edsoo.ru/ff0b2010
Pe3onanc

43 MareMaTHuecKuil ¥ py>KUHHBIA
MasiTHUKU
Ypok-uccienoBanue

bu6mmoreka [JOK
44 «3aBUCUMOCTh Mepuoa

KOJIEOAHUI OT JKECTKOCTH

https://m.edsoo.ru/ff0b197a




IIPY’KAHBI U MacChl Ipy3a»

45

HpeBpameHHe OHECPTHUHU Mpu
MEXaHHYECKHX KOJICOaHMSIX

46

Jlaboparopnas pabota
«OrmpeesieHue 4acToThl |
NeproJia KoJieOaHuil MPYKHUHHOTO
MasiTHUKa»

bu6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopnast pabota «IIpoBepka
HE3aBUCHUMOCTH MIEPUO.Ia
KoJIeOaHUH TPy3a, TOBEIICHHOTO
K HUTH, OT MacChl rpy3a»

bub6anoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOJIHBL. CBOWCTBA
MeXaHU4eCcKuX BOJIH. [IpogonbHbIE
Y TIOTIEPEYHBIE BOJHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2 1 fe

49

VYpoxk-koH(pepeHus
"MexaHUYEeCKHUE BOJHBI B TBEPIOM
tene. CelicMuuecKue BOJIHBI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKeHHE 3BYKa

51

Ypoxk-uccienoBanue
"HaOroneHe 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOThHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC

53

VYpoxk-koH(pepeHuus "YbpTpa3sByk
U UH(}pa3ByK B NPUPOJIE U
TEeXHHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHuveckue
KoyieOaHMs U BOJHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25{0

55

KoHnTtponbhas paboTa mo teme
"3aKOHBI COXpaHEHHUS.
Mexanuyeckue KonebaHus u
BOJIHBI"

56

DJIEKTPOMArHuTHOE TOJIE.
DJeKTPOMarHuTHbIE BOJIHBI

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH

58

VYpoxk-koHpepenuus "llkana
AJIEKTPOMAarHUTHBIX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6




HWcnons3oBauue
SHGKTPOMaFHI/ITHBIX BOJIH OJI4
COTOBOI1 cBA3N"

VYpok-uccnenosanue "N3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH bubnmoreka [JOK
C TIOMOIIBI0 MOOUIIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

Pewienue 3a1au Ha onpeeneHue

60 YaCTOTHI M JUTUHBI
3JIEKTPOMATHUTHOUN BOJIHBI
DneKkTpoMarHuTHas npupoaa

61 CBeTa.pCKOpOCTB CBeTz. II;O?'IHOBBIG bubamorexa LHOK

. https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Hcrounuku cBera.

2 [Ipsamonuneiinoe bubnuorexa [JOK
pacrpoCTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl
3aKoH OTpa)K€HUs CBeTa. 3epKala.

63 Pemenue 3agad Ha npyuMeHEeHNE bubnmorexa LOK

https://m.edsoo.ru/ff0b38c4
3aKOHA OTpPaKCHHsI CBETa

64 IIpenomiienue cBeta. 3aKoH bubnuoreka [IOK
MPEJIOMIIEHNUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpa)KeHUE

65 cBeta. Mcroap30BaHue MOJIHOTO bubnuoreka [{OK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIaX
JlaGoparopnas pabota
"UccnenoBanue 3aBUCUMOCTH

66 yIJIa [IPEJIOMIIEHUs] CBETOBOTO
Jy4da OT yIJia MaJIeHUust Ha TpaHulle
"Bo3ayx-cTexno""

Ypok-koHpepeHIHs
"Ucnonp30BaHue NOIHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBSI3p"
bubmuoreka [{OK

68 JIunzel. OnTuyeckas cuiia JUH3bI hits://m. edsoo ru/f0b3 e

69 [TocTpoenue nzoOpakeHuii B bub6nuorexa IIOK
JIMH3aX https://m.edsoo.ru/ff0b444a

70 JlaGoparopnas pabota bubmuorexa [JOK




"Omnpenenenre GokycHOTO
pacCTOsAHNA U ONTHYECKON CHJIBI
cobuparomei TUH3b1"

https://m.edsoo.ru/ff0b4206

71 Ypok-koH(pepeHmus "OnTudeckue bubnnoreka [JOK
JIUH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
7 ['ma3 kak ontuyeckas cucTeMa. bubnuoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koudepenuus "JledexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6enoro csera B
74 cnektp. OneiTel HptoTOHA. bubnmoreka [JOK
Crno)xeHue CeKTpaIbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceeta
JlaGopatopnas pab6ora "OnbITh IO
pa3ioXKeHUIo OEIoro CBeTa B
75 CIIEKTP ¥ BOCIPUATHUIO LIBETA Bubmmorexa LIOK
https://m.edsoo.ru/ff0c0e2a
MPEAMETOB MPU UX HAOIIIOCHUH
4yepe3 LBETOBbIE pUIbTPhI"
VYpok-nipaktukym "BoiaHoBbIE
76 CBOICTBa CBETa: qUCHEpPCHs,
uHTEepdepeHys u rudpaxms”
77 OmneiTel Pe3epdopna u bubnuorexa [JOK
IUTaHETapHas MOJEJb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Mozens atoma
bopa
Hcnyckanue v morioueHue cBera
79 atomoM. KBanTel. JInneluateie bubmmorexa [IOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-npaktuky™m "Habmtonenue bubnuorexa [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue aTOMHOrO sj1pa. bubnuorexa [JOK
Hyxknonnas monens https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE IpEBpaICHUSI. bubnmoreka [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
’4 Pemenue 3agau o teme: bubmuoreka [JOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1bda
85 [Tepuon monypacmnana
86 Ypok-koHpepeHus bubmmorexa [IOK

https://m.edsoo.ru/ff0c2126




"PannoakTHBHBIC U3TyYEHUS B
MIPUPOJE, MEAUIIMHE, TEXHUKE"

S nepHble peakinu. 3aKOHBI

87 COXpaHEHUs 3apsJI0BOTO U bubmmorexa [IOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

28 DHeprusi CBA31 aTOMHBIX SIIEP. bubmuotexa [JOK
CBs13p MacChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agad no reme
"SAnepubie peakuun"

Peakiuu cunTe3a u neneHus saep.
90 Ucrounuku sneprun CosHua 1 ’ bubnnorexa [IOK
B https://m.edsoo.ru/ff0c1e88
3BE3 N
Ypoxk-koHbepenuus "AneprHas

91 JHepreTuka. JlencTeus
PaINOAKTUBHBIX MU3TyUYECHUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIHHOU
pabote 1o Teme

92 "DeKTpOMarHUTHOE TOJIE. Bubmmorexa LIOK

https://m.edsoo.ru/ff0c223¢e
DNEeKTPOMarHUTHbIE BOJTHBI.
KBanrtoBsie siBenus"
KonTponbhas pabota no teme
93 "DIeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBnenus"
[ToBTOpEHME, 0000IICHUE.

94 Jlaboparopublie paboThI 10 KypCy buomorexa OK

" . " https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
[ToBTOpeHnue, 06061IeHNE.

95 Pemrenne pacueTHsIx 1 bubnuorexa [JOK
KadeCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie nporecch”

[ToBTOpEeHME, 06001IEHNE.

96 Pemenue pacueTHbIX U bubmmorexa [IOK
KadeCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBbIX aBUrareiaci”

[ToBTOpenue, obo0IIEHNE.

97 Pemenue pacueTHbIX U bubnuorexa [IOK
KaueCTBEHHBIX 33/1a4 IO TEME https://m.edsoo.ru/ff0c2b30
"KII/I snexkTpoycTaHOBOK"

98 [ToBTOpEeHUE, 0600IICHNE. bubnmorexa [JOK




JlaGopaTopHbie pabOTHI IO Kypcy
"CseToBbI€ gBIIEHUS"

https://m.edsoo.ru/ff0c2¢52

[ToBTOpenue, 06o6menue. Pabora 1
99 C TEKCTaMHU I10 TeMe "3aKOHEI bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsI B MEXaHUKE
IToBTOpenue, o600menue. Pabora 1
100 ¢ rexctamu o teme "Komebauus u bubmmorexa TIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0menue. Pabora 1
" bubnuorexa [JOK
101 ¢ Tekctamu 1o TeMe "CBeTOBBIE
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 06061eHue. Pabora 1
102 ¢ TekcTamu 1o Teme "KBauroBsas u
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




IMPOBEPSIEMBIE ITPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pasiindaTth ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bHSH‘lCCKOG SIBJICHUC

1.3

pacrmo3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UUYECKUX SBICHUHM B
OKpY’KaloIlIleM MHUpE, B TOM 4Hcie GU3NUecKue SIBICHUS B IPUPOJE,
[P 3TOM MEPEBOAUTD MPAKTUUECKYIO 337a4y B YUEOHYIO, BBIICTSATh

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PUINIECKUX SIBICHUI

1.4

OINUCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHIONB3Ysl (pU3MUECKHe BEIMYUHBI, MPH ONHUCAHUU MPaBUIBHO
TPAaKTOBaTh (U3NUYECKUHA CMBICT HCHOJIb3YEMBIX BEIMYHH, WX
0003HaUeHUS U E€OUHUIBI (U3NYECKUX BEIMYMH, HaXOJIUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTUMHU BEJTMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEMN

(bI/I3I/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCpPU30oBaTh CBOMCTBA TCI, (I)I/I3I/I‘leCKI/Ie SABJICHUA U MPOLECCCHI,
HCIIOJIB3Yys HU3YYCHHBIC 3aKOHBI, IIPU O3TOM HAaBaTb CJIOBCCHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alucCbhiBaTb €0 MATEMATHYCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PU3UUCCKHUE SBICHUS, MPOIIECCHI U CBOMCTBA TEII, B TOM
Yylyclie MU B KOHTEKCTE CHUTyallil MPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATH MPUUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH
o0bsicHeHHEe W3 | — 2 JIOTMYECKHMX IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOHCTBA (PU3WYCCKUX SIBICHUH, (PU3UYIECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

peuiaThb paCLIéTHBIe 3aJa4u B 1-2 ,HeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHBI U




dbopMynbl, CBS3bIBaOIIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE
aHajaM3a yCJIOBMS  3aJayd  3alMChIBATh  KpPaTKOE  YCIIOBHE,
MOJICTABIIATh (U3UUECKUE BEIWYMHBI B (DOPMYJIBI M TPOBOIUTH
pacuéTbl, HAXOIUTh CIPaBOYHBIC JaHHbIE, HEOOXOAMMBIE JUIS
peuieHuss  3a1a4, OLICHUBAaTh  PEAIUCTUYHOCTH  ITOJIYYEHHOH

(bu3nuecKoil BeIUYNHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(¢U3NYeCKUX METOJ0B, B OINWCAaHUM WCCICAOBAaHHUS BBIIEIATDH
MpoBepsieMoe  MpEenArnoyiokeHue  (TUmoresy),  pazauyarb U
MHTEPIPETHPOBATh MOJYYECHHBIH pe3yNbTaT, HaXOAUTh OMIMOKU B

XOJE€ OIIbITa, A€JaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

NPOBOANTH OMBITHI O HAOMIOACHHWIO (U3MUCCKUX SBICHUH WIN
¢usnueckux  CBOMCTB  Tem:  (popMynupoBaTh  MPOBEpSEMBbIC
NPEANONIOKEHUS,, COOMpaTh YCTAaHOBKY W3  IPEJIOKECHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 OTBITa U (POPMYJIMPOBATH BBHIBOJIBI

1.10

BBITNIOJHATH MPSMBIE U3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
1M (poBbIX MPUOOPOB, 3aMUCHIBATh [TOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHU I

1.11

NPOBOJUTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOH  (PU3UUECKOil
BEJIMYUHBI OT JPYrol € MCIOJb30BAaHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM YyUeOHOTO HCCIIEAOBaHMs, COOMpaTh
YCTAHOBKY M BBIIIOJHATh H3MEPEHMs, CIEAys NPEII0KEHHOMY
IaHy, (UKCUpOBaTh pe3ydbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(GU3NYEeCKUX BETUYMH B BUJIE MPEIIOKEHHBIX TaOJIHIl U TPaHKOB,

ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM UCCICAOBAHU

1.12

IIPOBOJIUTh KOCBEHHBbIE M3MEpEeHMsI (U3NYECKUX BEIUYMH, CIELys
MPEMIOKECHHOM  MHCTPYKLMHM: IIPYM  BBIIOJHEHUH HU3MEPEHUHN
coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBIYMCIIATH 3HAYCHHE

HCKOMOM BEIITMYUHEI

1.13

coOmogaTh TpaBWia TEXHUKHM Oe30macHOCTH Impu pabore ¢

abopaTOpHBIM 000PYTIOBAaHUEM

1.14

YKa3bIBaTb IHPHUHIMIILI }IeﬁCTBHH HpI/I60pOB N TCXHUYCCKUX
yCTpOI‘;ICTB, XapaKTCpPU30BaTb MPHUHIIUIIBI ,Z[CI>'ICTBI/I$I HN3YUYCHHBIX
HpI/I60pOB N TCEXHUYCCKUX yCTpOfICTB C IIOMOIIBIO HX OIIMCaHMH,

HUCIOJIB3YysA 3HAHUA O CBOMCTBaAX (bI/I3I/I‘-ICCKI/IX SIBIICHUH U




HeoOXouMbIe (PU3MYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TpUMEpHl (HaXOAWTh WH(GOPMALMIO O TpUMEepax)
MPAKTUYECKOTO  HCIOJIb30BaHUA  (PU3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil  OoOecredeHus: Oe30MacHOCTH  IPH
oOpaimieHuu ¢ TOpubopaMHd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPY KaIOIIEH cpenie

1.16

OCYILECTBIISATh OTOOP UCTOUHUKOB MH(pOpMaLuu B ceTH MHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUU M IyTEM CPaBHEHMS Pa3IUYHBIX MCTOYHUKOB
BBIICJIATh MH(POPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEUNBON MM

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCIIOJIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHONOITYJISIPHYIO ~ JIUTEparypy  (DU3MYECKOro  CoAepKaHus,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTtu HWHTepHeT, BiaxeTh
npuémamu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHus

nH(pOpMaIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC M YCTHBIC COOOIIECHUS
HA OCHOBE 2 — 3 WCTOYHMKOB HHGpopMaruu (U3HIECKOTO
CoJIepKaHusl, B TOM YHUCJI€ MyOJUYHO JeNIaTh KPaTKue COOOIIEHUS O
pe3ynbTaTtax MPOEKTOB WM YYEeOHBIX HCCIEIOBAHUN, TPU HTOM
rPaMOTHO HMCIIOJb30BaTh M3YUYEHHbI MOHATUWHBIA ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATh BBICTYIIJICHUC Hpe3eHTaHI/ICI7I

1.19

MpPU  BBINIOJIHEHUM  y4€OHBIX TPOEKTOB W  HCCIEAOBaHUMN
pacripeieniath  O0SI3aHHOCTM B TpPyIIle B  COOTBETCTBUM C
IIOCTAaBJICHHBIMH 3a7adyaMH, CJICIOUTH 3a BBITIOJIHEHHMEM ILIaHA
IelcTBUI, aJeKBaTHO  OIIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JIeSITETLHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE

B3aUMOJICYICTBUE, YUUTBIBASI MHEHHUE OKPYKAOILIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMbI OCHOBHOT0 00111er0 00pa3oBaHusl




1.1

HCIIOJIBb30BaTh IIOHATHUA

1.2

pasiinidaTth ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bHSH‘ICCKOG SIBJICHUC

1.3

pacrmo3HaBaTh MpPOSBIECHUE H3YYEHHBIX (PU3UUECKUX SBICHHUHA B
OKpY’KaloIleM MHUpE, B TOM 4Hcie (U3NUecKue SIBICHHUS B IPUPOE,
P 3TOM MEPEBOAUTD NMPAKTUUECKYIO 337auy B YUEOHYIO, BBIIETATh

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKM) (PUINIECKUX SIBICHUI

1.4

OINUCHIBaTh M3YYCHHBIE CBOWCTBA Tel W (PU3HUECKUE SBICHMS,
UCTIONB3Ysl (PU3MUECKHe BEJIWYUHBI, MPH ONHCAHUU MPABUIBHO
TPaKTOBaTh  (U3WYECKHH  CMBICI  MCIOJB3yEMbIX  BEJIMYMH,
0003HaUYeHUS W E€OUHUIBl (PU3NYECKUX BEIMYMH, HaXOJIUTh
(dopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTMMHU BEJTMYUHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEMN

(bI/I3I/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCpPU30BaTh CBOMCTBA TCI, (1)I/I3I/I‘leCKI/Ie SABJICHUA U MPOLECCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM HAaBaTb CJIOBECHYIO
q)OpMyJ'II/IpOBKy 3aKOHa MW 3alucChiBaTb €0 MATEMATHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3MUYECKUE MPOIIECCHI ¥ CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
1 — 2 Joru4eckux IaroB ¢ MOMOIIbIO 1 — 2 M3yUYEeHHBIX CBOMCTBa

¢bu3nUecKux SBICHHUH, PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3a7auu B 2 — 3 NEHCTBUS, UCIIONIb3Ys 3aKOHBI U
dbopMyIbl, cBsi3bIBaOlIME (U3MUECKHE BEJIUYUHBL: HAa OCHOBE
aHaJIM3a YCJIOBMSI 3aJauM 3alUCBIBATh KPATKOE YCJIOBUE, BBIABIATH
HEJOCTAaTOK JaHHBIX JUIS pElIeHUs 3a/ayd, BBIOUPATh 3aKOHBI U
bopmybl, HEOOXOAUMBIE JUISl €€ pelIeHHs, MPOBOAUTH PacuéThl U
CpPaBHMBATh IIOJIy4YEHHOE 3HAuYeHUE (PU3UUECKOW BEIMYUHBI C

HU3BCCTHBIMHU JaHHBIMH

1.8

pacro3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOIIH
(bu3NYeCKUX METOJOB, MCHOJb3Ysl ONHMCAHWE HCCIeI0BaHus,
BBIJIEJIATH IIPOBEPAEMOE NIPEAIIONIOKEHUE, OLICHUBATD IIPAaBUIILHOCTh

mopsaKa nMpoBCACHUA UCCIICOBAHUA, ACTIATh BHIBO/bI

1.9

IMPOBOAWTL OIIBITBHI IIO Ha6J'II-O)IeHI/IIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUM WIH




(du3MYecKUX  CBOWCTB  Te:  (OPMYIHpPOBATH  MPOBEPSICMBIC
NPEIINON0KEHUs, COOMpaTh YCTAHOBKY U3  MPEAJIONKCHHOTO

000pyI0BaHUS, OIIMCHIBATH X0 OMBITa U ()OPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATL HNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMECM aHAJIOTI'OBBIX
npuOOpoB U  JNaTYMKOB (U3MYECKUX BEIUYMUH, CPaBHUBATh
pe3yNbTaThl  W3MEpPEHUuH ¢ yd4€ToM 3aJaHHOW  aOCOIIOTHOU

MNOTpCIIHOCTHU

MPOBOJIUTH  HMCCIICIOBAHUE 3aBHUCHMOCTH OJHON  (hHU3UYECKOM
BCIIMYUHBI OT IprFOﬁ C HCIIOJIBb30BaAHHUEM HpSIMBIX HSMepeHHﬁI
MJIAHUPOBATh HCCIEOBAHUE, COOMPATh YCTAHOBKY M BBIMIOJHITH
U3MEPEHUus, Cleaysd MpEeAJoXKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yAbTaThI IOJIYYCHHOW 3aBUCUMOCTH B BHJIC TaOIUIl U TPaHUKOB,

ACJIaTh BBIBOJALI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE M3MEpeHHs  (U3UUYECKUX  BEIUYHH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJENys IPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOmogaTh TpaBWia TEXHUKH O€30macHOCTH Tmpu  pabore ¢

1abopaTopHBIM 000pyIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha MX OMHMCAHMS, HCIIOJIb3YS
3HaHHA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(bHSI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacIo3HaBaTh IPOCTHIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIILHBIE
PUOOPBI MO CXEMaM U CXEMaTUYHBIM PUCYHKaM, COCTABIISTh CXEMBI
JJEKTPUYECKUX LEeNeld C IOCIEAOBATEIbHBIM M IapaJuIeIbHbIM
COEJMHEHUEM DJIEMEHTOB, pa3iuyas YyCIOBHblE OOO3HAYEHHUS

OJICMCHTOB JJICKTPUYCCKUX L[eHefI

1.16

NPUBOAUTH TpPUMEpHl (HAXOOUTh HHPOPMALMIO O IPHUMEpax)
NPAaKTHYECKOTO  HUCIOJIB30BaHUS  (U3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil oOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHUu C TpuOOpaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEN cpefie

1.17

OCYIIECTBIISATh TOUCK HHPOpMaHUu (HU3UIECKOTO COJCPKAHHS B




cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHHUS
JONOJTHUTEIbHBIX HMCTOYHHKOB BBIJEIATh HMH(POPMALMIO, KOTOpas

SBJIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEJOCTOBEPHOM

1.18

UCIIONIb30BaTh TMPU BHITIOJHEHUHM Y4YeOHBIX 3aJaHWii HAy4IHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COAEPIKaHUS, CHPaBOYHBIC
Marepuanbl, pecypcbl cetu HWHTepHeT; BAaAeTh NPUEMAMH
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3laBaThb COOCTBEHHBIC IHCBMEHHbIE W  KpaTKHe YCTHBIC
cooOmieHusi, 00o0mas uHpOpMaIMI0O U3 HECKOJIBKUX HCTOYHHUKOB
(bU3NYECKOTO CoAepKaHUsl, B TOM YHCIE MyOIMYHO MPEACTaBIATH
pe3yJIbTaThl IPOEKTHOM MIIM UCCIIEN0BATEIbCKON NEATENBHOCTH, IPH
9TOM TPaMOTHO HCIIOJb30BATh W3YyYCHHBIM IOHATUMHBIN anmapar

Kypca (pu3MKHU, COPOBOXK/IAaTh BBICTYIUICHHUE IPEe3eHTaluen

1.20

IIPY BBINOJHEHUH YY€OHBIX MTPOEKTOB U MCCIEA0BaHUN (PU3MUECKUX
MPOIIECCOB paclpeeNaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBHUHU C
ITOCTaBJICHHBIMHM 33Ja4aMM, CJIEAWTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIQJ] B JEATEJBHOCTh TPYIIBl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIASL  T'OTOBHOCTH

paspemniath KOHMIUKTHI

9 KUIIACC

Kon
MpoBepsAeMOro
pe3yJbTara

HpOBepHeMble NpeaAMETHbIC PE3yJabTaTbl 0CBOCHUSA OCHOBHOI
06pa30BaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOTI'O o0mIero 06p330BaHI/IH

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pas3iniaTthb ABJICHUA IO OIIMCAHHWIO UX XaPaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC @Hanecxoe SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE HW3YUYEHHBIX (U3NUECKUX SIBJICHUN B
OKpY’KarollleM MHpe, B TOM 4uucie GU3NYecKue SBICHUSI B IPUPO/IE,
[IPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BHIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUCCKUX SIBICHUI

1.4

OIMUCbIBATH H3YYCHHLIC CBOWCTBA TEI H (1)1/131/1%01(1/16 SIBJICHUS,




UCTIONB3ysd (pU3MUYECKHe BENUYMHBI, MPH OMHCAHUU TPABMIBHO
TPAaKTOBaTh  (PU3MYECKMH  CMBICI  MCIOJB3yEMbIX  BEJIMYMH,
00O3HaYeHHS © eIWHHUIBI (U3NYECKUX BEJIMYUH, HAXOIUTh
(bopMybl, CBS3BIBAIOLIME JaHHYI (U3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH TpaUKK N3yUYEeHHBIX 3aBUCUMOCTEH

(bI/ISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCpHU30BaTb CBOMCTBaA TCII, (bI/I3I/I‘l€CKI/Ie SIBJICHUS WU IIPOLCCCHI,
HUCIOJIB3YSA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'[PIpOBKy 3aKOHa MW 3alnuchiBaTb €ro MareéMaTHYCCKOC

BBIPAKEHUE

1.6

OGBHCHHTB (1)I/I3I/I‘-I€CKI/IG Hpoueccm )41 CBOﬁCTBa TCJ, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalluii TMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISABJIATH HpI/I‘II/IHHO-CHCILCTBeHHbIG CBA3U, CTpOI/ITL OG’bHCHeHI/Ie nu3
2 — 3 JIOrMYEeCKHX IIaroB ¢ MOMOIIbIO 2 — 3 M3yYEHHBIX CBOMCTBA

¢bu3nuecKux SBICHUM, GPU3NUIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3ahauu (ONMparouiyecs Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCHOJb3ysl 3aKOHBI M (QOPMYJIbL, CBS3bIBAIOIINE
¢u3nueckue BENUMYMHBL: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/laud
3alUChIBaTh KPaTKOE YCIOBUE, BBIABIATH HEOCTAIOLIUE WU
130BITOYHBIE JaHHbIE, BBIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE
JUIS pElIeHUs, IPOBOJAUTh PAcu€Thl U OLIEHUBATh PEATUCTUYHOCTH

IMOJIYYCHHOT' O 3HAaUCHUA (I)H3H‘l€CKOfI BCJIIMYHHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOKHO PpCHIMTb IIpK ITOMOIIU
(1)I/I3I/I‘~ICCKI/IX MCTOAOB, UCIIOJIB3Ys ONMMCAHUEC NUCCICA0OBAHUS, BBIACTIATD
MMPOBEPACMOC TIPCAIIOJIIOKCHHUC, OLICHUBATL IIPABUJIBHOCTL IIOPAJIKA
IMPOBCACHUA MCCICAOBAHHA, [OCJIaTb BbBIBOABLI, HWHTCPIPETUPOBATH

PE3yJIbTAThI Ha6J'IIO,Z[eHPII>i H OIIBITOB

1.9

MPOBOAMUTH OMBITHI MO HAOTIOACHHUIO (PU3UUECKUX SIBICHUN WU
(U3NIECKUX CBOWCTB TEIl: CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 0O00PYI0BaHMSI, OMHUCHIBATH X0 OMBITA U €r0

pe3yabTaThl, (GOPMYITHUPOBATH BHIBOIBI

1.10

IPOBOJIUTH TNPU HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEpEHUid,
OIIpeAeysisl cpeaHee 3HAueHHe HM3MepseMoi BenuuuHbl ((poxycHoe
paccrosiHie coOuparomield JIMH3bI), 000CHOBBIBaTh BHIOOpP criocoda

MU3MEPEHHS (M3MEPUTEIHHOTO MprUOopa)




1.11

IIPOBOAMTH HUCCIIEJOBAHUE 3aBHCUMOCTEN (DU3MUECKUX BEIUYHMH C
UCTOJIb30BAaHUEM MPSIMBIX U3MEPEHUM: IUIAaHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHI
MOJyYEHHOM 3aBHCHMOCTH (M3UYECKUX BEIMYMH B BHUJE TaOIUIM

Fpaq)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE HM3MEpPEHHS  (U3UUYECKUX  BEIUYHH:
IUIAaHUPOBaTb ~ M3MEpEeHHus,  coOupaTb  3KCIEPHUMEHTAJIbHYIO
YCTAHOBKY U BBINOJHATH H3MEPEHMs, CIEAys MPEI0KEHHON
UHCTPYKUUHU, BBIYKUCIIATH 3HAYCHUEC BEIMYMHBI U aHAJIU3UPOBATH
[IOJIyYEHHBIE PE3yJNbTaTbl C YYETOM 3aJaHHOM IOIPELIHOCTH

U3MEpPEHUI

1.13

coOmolaTh TpaBWIa TEXHUKHA O€30macHOCTH TpH  pabore ¢

1a00opaTOpPHBIM 000pyT0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MYECKHX MOJeNneil:
MaTepuajibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJeb aToMma,

HYKJIOHHasg MOACJIb aTOMHOT'O spa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha UX ONMCAHUSA, UCIONb3YS
3HaHUS O CBOWCTBaX (M3MYECKUX SBICHUA H HEOOXOIMMEBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMEPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMBl M CXEMaTUYHbIE PUCYHKH H3YyUYEHHBIX
TEXHUYECKHX  YCTPOWCTB,  M3MEPHUTEIBHBIX  NPUOOPOB |
TEXHOJIOTUYECKUX MPOLECCOB NPU PELICHNH Y4eOHO-IPAKTUYECKUX
3a7a4, ONTUYECKHUE CXEMBI JIJIsl TOCTPOSHUS M300paKeHUH B IIIOCKOM

3epKajie u coouparouieil 1mH3e

1.17

MPUBOAUTE TPUMEPHl (HAXOIUTh HMHPOPMAINMIO O TPUMEpPaAx)
MMPaKTUYICCKOT'O HUCITIOJIB30BaHUA (1)I/ISI/II-I€CKI/IX 3HAHUU B
MMOBCETHEBHOW KW3HHM i1 oOecrieueHuss O€30MacHOCTH TIPH
oOpameHuu ¢ TpubopaMud UM TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.18

OCYIIECTBIIATh MOUCK HMH(MOpMAIMKU (PU3UUECKOTO COACpKaHUS B
cetu IHTEepHET, caMOCTOATENbHO (HOPMYIHPYsI MOMCKOBBIN 3ampoc,

HaxoauThb nyTH onpeaciicHud  JOCTOBCPHOCTHU HOqueHHOﬁ




nH(OpMaIMM HA OCHOBE MMEIONIMXCSI 3HAHWUW U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCNOJb30BaTh IPHU BBHINOJIHEHUH YYeOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3HMUECKOTO COJCpKaHMUs, CIIPAaBOYHbIC
MaTepuaibl, pecypchl ceTu VHTepHeT; BianeTh NpuUéMamu
KOHCITIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HH(POPMAIIUHN U3 OHOM

3HAKOBOW CHUCTEMBI B APYTYIO

1.20

cO3/1aBaTh COOCTBEHHBbIE NMHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE WH(pOpPMAMU M3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO
coJiepKaHusl, MyOJIMYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON MU
UCCIIEIOBATENbCKOM  JI€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCMOJIb30BaTh M3YyYEHHBIM TOHATUMHBIN ammapaT HW3y4yaeMoro
pa3znena (U3MKUA U COMPOBOXKIATH BBICTYIJICHHE IPE3CHTALUCH C

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IIPY BBINOJHEHUH YY€OHBIX MTPOEKTOB U MCCIEA0BaHUN (PU3MUECKUX
MPOIIECCOB paclpeeNaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBHUHU C
ITOCTaBJICHHBIMHM 33Ja4aMM, CJIEAWTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIQJ] B JEATEJBHOCTh TPYIIBl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIASL  T'OTOBHOCTH

paspemniath KOHMIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nesa

Kox
3JIEMEHTA

IIpoBepsiemble Y1eMEHTBHI COAePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®usznka — Hayka O npupoze. SIBieHus NpUpOIBI.
@usnyeckue ABICHUS: MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckue BeNWYMHBL. V3MepeHne (U3NYECKUX
BenuunH. ®Pusnueckue npubopsl.  [lorpemHocTs

u3MepeHnil. MexxayHapoHas CUCTEMA €IMHUI]

1.3

EctecTBeHHOHAYYHBII METOJ MO3HAHUS: HAOIIOJICHHUE,
IIOCTaHOBKA HAyYHOT'O BONPOCA, BBIABH)KCHHUE TMIIOTES,
SKCHEPUMEHT TI0 TPOBEpPKE THUMOTe3, OOBsICHEHHE

HAOJIFOAAEMOTO SIBJICHUS

1.4

Onucanne PU3NYECKUX SBICHUN C TIOMOIIBIO MOIeTeH

1.5

[IpakTuueckue padboOThI:

#i#Parf##113MepeHne pacCcTOSIHUM.
#i#HtPar#H##3mepenne o0bEMa JKUIKOCTH U TBEPAOTO
Tena.

###Par###OnpeneneHue pa3sMepoB MaJIbIX TeJl.
###Parf##l13mepenne TemmnepaTypel NP OMOILHU

JKUJKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEILIECTBA

2.1

H#i#HtPar#H##CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI,
X pasMmepsl. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###HPar#HH /| pmokeane  yactuil  BemjectBa. CBS3b
CKOPOCTH JIBIDKCHHS 4YacTHII C TEMIIepaTypOH.

BpoyHoBckoe nBuxenue, tuddysus

23

BiauMoaelicTBue 4acTHIl BEIIECTBA: MMPUTAKCHUC U

OTTAaJIKUBaHHUEC




24

###Par### Arperatuoie COCTOSIHHSI BEIIIECTBA:
CTpOGHHE  Ta3oB, KHUIKOCTE M TBEPABIX
(kpucTtajuinueckux)  Tel.  B3auMocBsa3b  Mexay
CBOWCTBAMHM  BEIECTB B  PAa3HbIX  arperaTtHbIxX

COCTOAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6

[IpakTuyeckue paboOTHI:

###Par###O1eHKa TuaMeTpa aToMa METOJIOM PSIOB (C
UCToNb30BaHueM ¢ororpaduit).

HAHPar###ONBITEL 10 HAONIOAEHUIO  TEIUIOBOTO
pacuIMpeHus ra3os.

HHHPar###O0nbITEI IO OOHAPY)KCHHUIO JEUCTBHUS CHIT

MOJICKYJISIPHOT'O IMPUTAKCHUA

JIBVDKEHUME U B3AUMOJIEUCTBUE TEJI

11 Mexanunueckoe NBIDKECHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JABM)KEHUE
#H##Par###Ckopocte.  CpenHsasi ~ CKOpOCTh  TIpHU
3.2 HEPaBHOMEPHOM JBW)XEHHUU. Pacuér myTu u BpeMeHHU
JIBUKCHUS
SBnenue uHepuu. 3akoH MHepuuu. B3anumoneiicTaue
33 TeJI KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBM)KEHUS Tell.
Macca xak Mepa HHEPTHOCTH Teja
34 ###Par###InotHocTh BemecTBa. CBsA3b IUIOTHOCTU C
' KOJMYECTBOM MOJIEKYJI B eiMHUIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEHCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' HOMOIIbIO TMHAMOMETpA
37 ###Par### SIBnenue Ttarorenus u cuia Tsxectu. Cuna
' TSKECTH Ha JApyrux miuaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenus. TpeHue CKOJIBXKEHUS U TPEHUE IOKOS.
' Tpenue B Ipupoie U TEXHUKE
19 HiPar#H##Crio)KkeHue Cuj, HallpaBJICHHBIX 110 OJHOU
. npsiMoid. PaBHOIEHCTBYIOIIIAS CHIT
3.10 [IpakTryeckue pabOTHI:




OrnpeznesieHHe CKOPOCTH PABHOMEPHOIO  JIBHIKEHUSI
(mapuka B OKUAKOCTHU, MOJENIU DJIEKTPUYECKOIro
aBToMOOWIA W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHUs OpycKka WM IIapuka I0
HAKJIOHHOM TIockocTH. OnpeaeneHrue IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIHE
3aBUCHUMOCTH PacTsDKeHUs (IedopMaIum) Npy>KUHbBI OT
MPUIOKEHHON cuibl. OTBITBI, JEMOHCTPUPYIOITHE
3aBUCHMOCTDH CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tela

U XapakTepa CONPHUKACAIOIIUXC TOBEPXHOCTEN

3.11

®u3nyecKue ABJICHUS B IPUPOJE: IIPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOU TTPUPOJIE,

JICCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE

3.12

Texunueckne YCTpOﬁCTBaZ JAUHAMOMCETD, IMMOAIINITHUKHA

TIABJIEHME TBEP/BIX TEJ, )KUIKOCTEI 1 TA30B

4.1

HaBnenue TBEpmoro tena. CriocoObl yMEHBIIEHUS U

YBCIIMUCHUA OABJIICHUS

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCHUMOCTh JaBJICHHA TIa3a OT

00BEMa, TeMIEpaTyphl

43

Ilepenaua naBieHust TBEPABIMU TEJIAMH, KUIKOCTIMH

u razamu. 3axoH Ilackanga. [ITneBMaTHueCcKre MalIMHEI

4.4

3aBUCUMOCTH JaBJICHHUA JKHUIAKOCTHU OT I‘J'Iy6I/IHBI.
I'mppocratnueckuit rapajokc. Coobmarormuecs

cocynsl. ['uapaBinueckre MeXaHU3MbI

4.5

Atmochepa 3emsuin U aTMocepHOEe JIaBICHHE.
[IpuumHbl CylIlecTBOBaHMSA BO3AYLIHOH 00OJOYKH
3emiu. Onpit Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJIEHUs] OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

N3mepenune armocdeproro mapneHus. [Ipubopsr ais

HU3MCPCHUA aTMOC(i)epHOl"O JaBJICHUA

4.7

JleilicTBUE >KUIKOCTH W Ta3a Ha MOTPYXEHHOE B HHUX
Teno. BelTankuBaromasi (apxumenoBa) cuiia. 3aKkoH

Apxumena




4.8

[InaBanme ten. BozayxomnnaBaHue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT
o0béMa TOrpyXKEHHOM B JKUIKOCTb YacTU Tela.
OnpeneneHre BBITAIKUBAIOIIECH CHUIIbI, TEUCTBYIOIIEH
Ha TeJo, MOrpyx’EéHHoe B KUAKOCTh. IIpoBepka
HE3aBHCHMOCTH BBITAIKMBAIOLIECH CUIIBI, IEHCTBYIOIIEH
Ha TEJNO B JKUIKOCTH, OT Macchl Tena. OMbITHL,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKUBAIOIIEH
CHJIBL, ICHCTBYIOLICH Ha TEJIO B XKHUJIKOCTH, OT 00BEMaA
HOTPYKEHHOU B JKUJKOCTb YaCTH TEJIa U OT INIOTHOCTU
xuakoctu.  KoHcTpyupoBaHume — apeomerpa  WiIH
KOHCTPYHMPOBaHUE JIOAKM M  ONpejclieHue €€

IpPy30I0AbEMHOCTH

4.10

®dusnueckue  SABIEHUS B MPUPOJE:  BIMSIHUE
aTMoc(epHOro JaBJIEHHWS HAa JKMBOM OpraHu3M,

IUTaBaHUE PBIO

4.11

TexHu4yeckue yCTpOWCTBa: COOOMIAIOIIUECS COCYIBI,
YCTPOMCTBO BOJONMPOBOAA, THAPABIMYECKHN Tpecc,
MaHOMETp, 0apoMeTp, BEICOTOMEDP, MOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuueckas pabora

5.2 Mexanuyeckast MOITHOCTb

53 [IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS

' mockocThb. [IpaBuito paBHOBECHUS pblyara

54 [IpumeHnenue nmpaBuiia paBHOBECHS phlyara K OJI0Ky
«3onoroe  mpaBwio»  MexaHuku. Koadduument

5.5 MOJIE3HOTO  JEWCTBUSA  MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenumanpHas sHEPTUM TeMa, MOJHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexaHnudeckasi sHEprusi. 3aKOH U3MEHEHUS U

COXpaHEHUS MEXaHUYECKON SHEPTUU
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[IpakTuyeckue pabOTHI:

##HtPar#H##OnpeneneHe padOThl CUJIBI TPEHHS TpU
PaBHOMEPHOM JBM)KCHUM Tejla 110 TOPU30HTAIBHOU
noBepxHoctu. lccnenoBanue ycinoBHil paBHOBECHS
ppruara. HMsmepenne KIIJI HakIOHHONH IIIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpaHCHUA MEXaHUYECKOU OQHCPIUH

5.10

dusznyeckue SABJICHUA B IIpupoJac: pblHaru B TCJIC

YCJI0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblUar, IOABHKHBIM U
HETOABWKHBIN OJ0OKH, HAKJIOHHAS TJIOCKOCTh, IPOCTHIE

MEXaHU3MBbI B OBITY

8 KVIACC

Kon
pa3nesa

Kox
3JIEMEHTA

IIpoBepsiemble Y1eMEHTHI COAePKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM
TEOpUU CTPOEHHUs BewmiecTBa. Macca U pasMmepsl
MoJIeKyl1.  OmbITBL, IOATBEPXKAAOIIAE OCHOBHBIE

IIOJIOKCHU A MOJ'IGKy.]'IHpHOKHHGTH‘-IGCKOfI TCOPpUU

6.2

Mopenmun  TBEPIOTO, IJKUIKOTO W Ia3000pa3HOro
cocTosiHM BemiecTBa. Kpucrammdeckne u amopdHbie

TCJ1a

6.3

OOBsicHEeHHE CBOMCTB T'a30B, KUJIKOCTEH M TBEPBIX TEI
HAa OCHOBE TMOJOXKEHUH MOJEKYIIPHOKUHETHUECKON

Teopuu

6.4

CMaunBanue 1 KallWJJIAPHBIC SABJICHUA

6.5

TennoBoe pacIMpeHne U cKaTue

6.6

Temmnepatypa. CBsi3zb TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOT'O JBMIXXCHUSA YaCTHI]

6.7

BuyTpennsass ~ sHeprus. CnocoObl  M3MEHEHUs

BHYTPEHHEH SHEPruM: TEIUIONepesadya U COBEPILECHUE




paboTsl

63 Buast TEeIIonepe aun: TETJIONPOBOJHOCTb,
' KOHBEKIIUSA, U3JTyYCHUE
KonuyectBo  TemnoTel. YaenbHas — TEIUIOEMKOCTH
6.9
BEIIECTBA
TeriooOMeH M TEMIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHne u  OTBEpAECBAHHME  KPHUCTAJUIMUECKUX
. BEILECTB. Y IeIbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanne ©  KoHAeHcanusa. Vcmapenwue.
61n Kunenue. VYnenpHas Ttemnora mnapooOpa3oBaHUS.
' 3aBUCHUMOCTh TeMIIEPaTyPbl KUTIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3nyxa
6.14 DOHeprus TOIUIMBa. Y IeTbHAs TEII0Ta CTOPaHUs
[Ipunuuner  padotel  TeroBeix ABuratenei KIIJ
6.15 TEIJIOBOTO JABUTaTelIsA. TeIIOBEIE ABUTATEIN U 3alllUTa
OKpYXKaroIieu cpeubl
3aKOH COXpaHEHHUS ¢ TPEBPAIICHHUS DJHEPTrUU B
6.16
TEIUIOBBIX IpoLieccax
[IpakTuueckue padbOTHI:
HHHPar###ONBITEI TI0 OOHAPYKEHUIO JEHCTBUS CHIT
MOJICKYJISIPHOTO MPUTSKECHHUS.
H#H#Parf#H##0NbITBL 110 BBIPAILIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOW COJIM WX caxapa.
617 HHPar#H##0nbpITel 110 HAOMIOJEHUIO  TEIUIOBOTO

paclIMpeHust ra3oB, KHUJIKOCTEN U TBEPIBIX TEI.
H#HPar###Onpenienenue qaBieHus BO3Ayxa B OayuioHe
HITTPHILIA.

#HHAPar###0OnbITbI, NEMOHCTPUPYIOLIUE 3aBHCUMOCTH
JIaBJIEHUsS] BO3yXa OT €ro o0bEéMa M HArpeBaHUs WIIH

OXJTAXICHHA.




###Par### IpoBepka TUTIOTE3BI JTUHEWHON
3aBUCHMOCTH  JJIMHBI  CTOJIOMKA  JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###HPar###Habmonenne  M3MEHEHHs ~ BHYTpPEHHeEH
SHEPTUU TeJla B pe3yJibTaTe TEeIionepenadyd u paboThl
BHEIIHUX CHIL.

###Par###l IccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOTHOU U TOpsiueid BOJBI.
#HH##Par###OnpeneneHue KOJIMYEeCTBA TETUIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TETUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITHITHHIPOM.

##HPar###0npeneneHue  yIelIbHONM  TEMJIOEMKOCTH
BEIIECTBA.

###Par### ccnenoBanue mpoliecca UCIapeHus.
#H#Par###0OnpenesieHue OTHOCUTEIIBHOW BIIa)KHOCTH
BO3/lyXa.

#H##Par###OnpeneneHue yAeIbHON TEIJIOTHI

IJIaBJICHUSA JIbJA.

6.18

®dusnueckue SBICHUS B NPUPOJAE: MOBEPXHOCTHOE
HATSDKEHWE W KalmWUIApHBIE SIBIICHUS B TPHUPOJE,
KPUCTAJLJIBI B IpUpoJe, n3nydeHue ColHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckue yCTpOMCTBA: KamWUIAPBI, IPUMEPHI
MCIIOJIb30BaHUS KPUCTAIIJIOB, )KUAKOCTHBII TEPMOMETP,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHUCTEMA OTOIICHUS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBasi TypOHHa,

JABUT'ATCJIb BHYTPCHHET'O CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posia aIeKTpUUecKuX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona
7.2 (3aBHCUMOCTh CHJTBI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell

OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKAY TEIaMU)




DneKTpuueckoe noJe. HanpspokéHHOCTD

7.3 3JIEKTpUYECKOro mojsA. [lpuHOMn  cynepno3uuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn »snexTpuyeckux 3apsaoB. DJIeMEHTapHbII
7.4 anekTpudeckuil 3apsan. Ctpoenue aroma. [IpoBoaHuku
U AUDJIEKTPUKHU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTro 3apsiia
76 ONEeKTpUYEeCKU  TOK.  YCIOBUSL  CYLIECTBOBaHMS
' INEKTPUYECKOT0 TOKa. ICTOUHMKN OCTOSTHHOTO TOKa
[HenictBus 3IEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX U razax
- Onektpuueckas uenb. Cuiia ToOKa. OJIEKTPUUECKOE
' HaIpsKEHUE
79 CormnpoTuBieHue MPOBOJHHUKA. VY nenbHOE
' COIPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa 11 ydacTKa Lenu
[locnenoBarenpHOE W MapajlIEIbHOE COEIUHEHHE
7.11
IIPOBOJHHUKOB
PaGora ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenua
13 DNIeKTpUYECKHE 1EeH U MOTPEOUTENTN DIICKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
ITocTtosiHHBIE MarHuThl. B3anuMoielicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruautHoe mnone. MarHuTHoe moje 3eMIM U €ro
' 3HAYEHHUE JUIs )KM3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOE 10JI€ 3JIEKTPUUYECKOTO
' ToKa. [I[puMeHeHne 371eKTPOMarHuToB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MNPOBOJHHUK C TOKOM.
7.17 DIIeKTPOABUTATENh TOCTOSTHHOTO TOKA. Mcmonp30Banme

JJEKTPOABUraTeNIe B TEXHUUECKUX YCTPOMCTBAX U Ha




TpaHCIIOpTe

Onbitet ®apages.  SIBieHHE  3IEKTPOMArHUTHOU

7.18
uHaykuuu. Ipasumno Jlenna
DJeKTporeHeparTop. Crioco6b1 MOJTyYeHHS
7.19 JIEKTPUYECKOW  DHEPrMM.  ODJEKTPOCTaHIMM  Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH
[IpakTuyeckue paboTHI:
OnbITH 110 HAGIOICHHIO STICKTPU3ALUH T HHIYKIHEH
Y TIPH COTIPUKOCHOBEHHH.
HccnenoBanue JeMcTBUSA 3IIEKTPUYECKOrO MOJS HA
NPOBOJHHUKH U AUIIEKTPHKH.
COopka W TpoBepKa padOThI AIEKTPUUYCCKOW IEMHU
MIOCTOSTHHOTO TOKA.
W3MmepeHue U peryampoBaHue CUIIbl TOKA.
W3mepenune u peryaupoBaHue HapsHKEeHUsI.
HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO
yepe3 Ppe3UCTOp, OT COMPOTHBICHHS pPE3UCTOpa H
HaNpsDKEHUs Ha pe3UcTope.
OnbITHI, JI€MOHCTPHPYIOLIUE 3aBUCUMOCTh
7.20 AJIEKTPUYECKOTO CONPOTHUBIICHUSI MPOBOJHUKA OT €r0

JUTHHBI, IO/ MTOTICPEYHOT0 CEUCHUS U MaTepraa.
[IpoBepka mpaBWiia CIOXKEHHS HANPsSHKEHUH IPU
MOCNIEOBATEIbHOM COEMHEHUU JBYX PE3UCTOPOB.
IIpoBepka npaBuiia g CUJIbI TOKA MIPU NapajuieIbHOM
COCIMHEHUH  pe3ucTopoB. Omnpenenenue pabOTHI
JNEKTPUYECKOTO TOKa, HIYLIEro dYepe3 pe3ucTop.
OnpeneneHre MOLTHOCTH  DJEKTPUUYECKOTO  TOKa,
BBIJICTISIEMOM Ha pesucrope. Hccnenosanue
3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMITOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Hccnenosanue MarHuTHOTO B3aMMOJICHCTBUS
IIOCTOSSHHBIX MArHuTOB. I/I3y‘IGHI/Ie MAarHuTHOI'O ITOJIA

MOCTOAHHBIX MArHvuTOB TIIPpHU HUX 06T)€I[I/IHCHI/II/I u




pasnenenun. MccnenoBanue N1eUCTBUSA AIEKTPUIECKOTO
TOKa Ha MarHMTHYO CTpEIIKY. OnpITsl,
JEMOHCTPUPYIOLINE 3aBHCHUMOCTb CHJIBL
B3aMMOJEMCTBYSI KaTyLIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HampaBJ€HUs TOKa B KaTyuike. l3yuenue
JNENCTBUSI MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
KoncTpyuposanue u U3y4CHHE paloThI
JIEKTPOABUIATEIIS. N3mepenue KILJ
AJIEKTPOJIBUraTeIbHONM  ycTaHOBKU.  OmBITBI 1O
HCCIIE0BAHUIO SBJICHUS AIIEKTPOMAarHUTHOM
WHAYKIHMHA: HUCCIEJOBAaHWE W3MEHEHUN 3HAYCHHA U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusznyeckue SBICHHUSA B npupoaec: OSICKTPUIYCCKUC

SBJICHHUA B aTMOC(I)epe, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpPTaHU3MOB, MAarHUTHOE TI0JIe 3eMIIH, Apeii( TOIOCOB,
POJIb MArHUTHOTO TOJISL JIUIs1 )KU3HU Ha 3eMJie, OJIIPHOE
CUSIHHE
TexHuuecknue yCTpPOMCTBA: 3JIEKTPOCKOII, aMIIEPMETD,
BOJIbTMETP, PEOCTaT, CUETUHK IEKTPUUECKOM dHEpruH,
799 3IEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeIbHbBIE
. AIIEKTPOIPUOOPHI (mpumepsl), INEKTPUYECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUTATEID
MOCTOSTHHOTO TOKA, FT€HEPATOP MOCTOSHHOTO TOKa
9 KJIIACC
Kon Kon
IIpoBepsieMble 31€MEHTHI COAECPHKAHUS
paszena AJIEMEHTa
MEXAHUWUYECKUE SBJIEHUA
21 Mexanuueckoe JABWKEHHE. MarepuanbHas TOYKA.
8 . Cucrema orcuéra
8.2 OTHOCHUTEIBEHOCTE, MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE IPSAMOJIMHENHOE JBUKEHUE




###Par###HepaBHOMEpHOE MPSIMOJIMHEITHOE

8.4 nBkeHue. CpeHssl 1 MTHOBEHHAs! CKOPOCTb Tella MPH
HEPaBHOMEPHOM JIBUKEHUU
95 VYckopenue.  PaBHOYCKOpPEHHOE — NPSIMOJIMHENHOE
' JIBYDKEHUE
8.6 #H##Par###CBoOoqHOE manenne. OneITe [ annnes
H#HHH#Par###PaBHOMEPHOE JBHKEHHE IO OKPY’KHOCTH.
8.7 Ilepuon m vactora obpamienus. JIunelinas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepsriit 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertuit 3akon HeroToHa
8.11 HA#ParfH#H#] [puHIMI cyneprno3niuy cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #HH#Parf##Cunia TpeHMsl: CWila TPEHHUS CKOJIbKEHUS,
' CHUJIa TPEHHUS MTOKOSI, IPYTHE BUJIbI TPEHUS
%14 #H##ParfH##Cunia  TSDKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaJeHUs
8 15 IBwxkenne miaHer Bokpyr Comnua.  IlepBas
' KOoCcMHUYecKasi CKopocTb. HeBecoMocTh U meperpy3ku
816 PaBHOBecue MarepuanbHOM  TOYkH. AOCOIIOTHO
' TBEPIIOE TEIIO
217 #H##Par###PaBHOBecue TBEPIOTO TENA C 3aKPEIIIEHHON
. 0Cb10 BpauieHuss. MomeHtT cuibl. LieHTp TsxecTn
8.18 Nmnynbe Tena. MI3Menenue umnyisca. iMnyibsc cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H#H#HPar###PeakTUBHOE IBUKEHUE
8.21 Mexanndeckas paboTa U MOIITHOCTb
222 Pabora cunm Tsbkectn, ympyroctd, TpeHus. CBs3b
. SHEpPruu u paboThl
$23 [loTenumanpHass d3Heprus Tena, MOMHATOTO HaJ
' ITOBEPXHOCTHIO 3€MIIH
8.24 [ToTeHumanpHast SHEPTUS CKATON IPYKUHBI




8.25

#i#ParfH##Kunernueckass  sHeprusa. Teopema o

KHHETHUYECKOM OHCPI'un

8.26

#H##Par###3aKoH COXpaHEHHUSI MEXaHUYECKON SHEPIUU

8.27

[IpakTrueckue pabOTHI:

OrnpesenieHne cpeiHe CKOPOCTH CKOJbXKEHUs OpycKa
WIK ABW)KEHUS IapuKa MO HAKJIOHHOW IIOCKOCTH.
Omnpenenenne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMIIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM  JIBIDKEHHMM  0e3  HayalbHOU
CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CAM MPU PABHOYCKOPEHHOM
ABHUKCHUHN 663 Ha4vaJIbHOU CKOPOCTH IMYTHU OTHOCATCA
KaK psA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOILIUE
IIPOMEXYTKU BpEMEHU OJUHAKOBEI.

Uccnenosanue 3aBHUCHUMOCTH CHJIBI TPEHUS
CKOJIB’KCHU OT CHJIBI HOPMAJILHOTO  JaBJICHUS.
Ompenenenne kod(uimeHTa TPEHHUsS] CKOJIbKCHHUS.
Onpenenenne KECTKOCTH MpyKuHbL. OrnpeneneHue
paboThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JIBHIKEHUU
TeJa 1Mo TOPU30HTAIBHON MoBepXHOCTH. OnpeeneHue
paboThl CHJIBI YOPYTOCTH TIpU MoAbEME Tpy3a C
WCIOJIb30BAHUEM  HEMOJBHKHOTO U TOABHKHOTO

OJIOKOB

8.28

dusnueckue SBICHUS B mpupoJec: MPUIUBLI U OTJIMBBI,
JABMOKCHHUC TIJIIAHCT ConHeyHOH CHUCTCMBbI, PCAKTUBHOC

ABWXKCHUC KUBBIX OPraHu3MOB

8.29

TexHuueckue yCTpPOMCTBA: CHUAOMETpP, JATUYHUKHU

TIOJIOKCHHS, PACCTOSAHHUA U YCKOPCHUS, PAKECThI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

KoneodarensHoE NIBUKCHUE. OcCHOBHEBIE
9.1 XapaKTepUCTHKU  KOJEeOaHWi: TepHuoja, YacToTa,
aMIUIUTY1a
97 MarematnueckuiiT M TNPYKUHHBIA  MasTHHKH.

HpCBpaH_ICHI/IC OHEpPIruun npu KoJIe0aTeIbHOM




JABMDKCHUN

9.3

3aryxatomme kojeOaHus. BeiHyKIeHHBIE KOJeOaHMs.

Pe3onanc

94

Mexannueckne BOJIHBL. (CBOWMCTBA MEXaHMYECKHX
BOjH. IIponmonbHble M monepeyHsle BOJIHBL. JlIMHA
BOJIHBI M CKOpPOCTb €€  pacHpOCTPAHEHUS.
MexaHnudeckue BOJIHBI B TBEPJIOM TelIe, CEHCMUYECKHE

BOJIHbI

9.5

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

WHudpa3Byk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToTbl W Iepuoga  KoseOaHWi
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToTbl W Iepuojga KoseOaHWH
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Iepuoja KoJieOaHHi
MOJBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCHMOCTH Iepuoja KoJieOaHHi
NpYy>KMHHOTO MAasiTHUKa OT Macchl Tpy3a. IIpoBepka
HE3aBHCUMOCTH  TepHoja  KojebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAcChl TPy3a U KECTKOCTH
npyKuHbl.  V3MepeHHe  yCKOpeHHsS  CBOOOIHOTO

HajgcHus

9.8

dusnueckue SIBJICHUS B Iprupoac: BOCIIPHUATHUC 3BYKOB
KUBOTHBIMH, 3EMIIETPSACCHUC, ceiicMuUecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: 3XOJIOT, HUCIIOJIb30BAaHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE 1oJie. DJIEKTPOMArHUTHbIE BOJIHBI.

CsolicTBa QJICKTPOMATHUTHBIX BOJIH

10.2

[[Tkana >1eKTPOMarHUTHBIX BOJIH

10.3

9J'IeKTp0MaFHI/ITHa$I npupoga CBETa. CKOpOCTB CBCTaA.

BosHoBrIe cBoOMCTBa cBeTa




10.4

[IpakTuueckue padbOTHI:
W3yyeHne CBOWCTB O3JEKTPOMAarHUTHBIX BOJH C

MTOMOIIBI0 MOOMITBHOTO TesedoHa

10.5

dusudeckue SBICHUS B MPHUPOJC: OHUOIIOTHYECKOE
NeiicTBe  BHJIMMOTO,  yIbTpaduOIETOBOIO U

PEHTI€HOBCKOI'O U3JIy4eHUN

10.6

Texuuueckue YCTPOWCTBA: HCIIOJIb30BAHUE

OJICKTPOMAardiMuTHBIX BOJIH JJIA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast moniens cBeta. MicTouHHMKY cBETa

11.2

[IpssMonMHENHOE PAaCIPOCTPAHEHHUE CBETA

11.3

Otpaxxenne cBera. [lmockoe 3epkasio. 3akoH

OTpaXCHUA CBCTA

11.4

[Ipenomnenue cBeTta. 3aKOH MPEIIOMJICHHS CBETA.

[losiHOE BHYTpEHHEE OTpAKEHHUE CBETA

11.5

JIunza. Xop j1ydei B JIMH3E

11.6

OnTuueckas cucreMa (bOToannapaTa, MHKPOCKOIIa U

TCICCKOIIa

11.7

I'maz kak onrtudeckas cucreMa. bauzopykocts u

AAJIbHO30PKOCTb

11.8

Pasnosxenune 6e10ro cBeTa B CIICKTD. OmnrbrTel HerOTOHA.

CrnoxxeHue CieKTpaibHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[IpakTuyeckue pabOTHI:

#HHHPar###ccnenoBanue 3aBHCUMOCTH yria
OTpa)XEHUs CBETOBOIO JIy4ya OT yIJja MaJeHUsl.
###Par###I3ydueHne XapakTEPUCTHK HU300paKCHHS
IIpeIMEeTa B INIOCKOM 3€pKajle.
#HHHPar###ccnenoBanue 3aBUCUMOCTH yria
MPEIOMIICHUsI CBETOBOTO JIy4a OT yrJia TaJeHUs Ha
TpaHUIE «BO3/IyX — CTEKIION.

#i#HPar##lonyuenne M300paXeHUH C TOMOIIBIO
coOMparoIei TUH3HI.

#HH#HPar###Onpenenenne (OKYCHOTO pacCTOSIHUA H

OTITUYECKOM CHIIBI COOMpAIOIE JTMH3HI.




HHHPar###OnbITEI IO PA3I0KEHUIO OEJIOro CBETa B
CTIEKTD.
H##Par#H##ONbITHl 0 BOCIPUSATHIO 1BETa MPEIMETOB

MIpH UX HAOJIIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI

dusnyeckue ABJICHUA B MpupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JIyHbI, IIBETa TEJ, ONTHYECKUE SBJICHHS B aTMochepe
(BeT HEeOa, pedpakius, paxyra, MUPax)
L1 TexHuueckue  yCTpOMCTBa: OYKH,  TEPHUCKOII,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
21 Omnwitel Pesepdopna u miaanerapHas MOAeNb aroma.
' Mogens aroma bopa
122 Hcnyckanue u norjouieHue csera aroMoM. KBaHTHI.
' JluHenyatsie CIIEKTPhI
12.3 PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3ITydeHUs
124 Ctpoenne artomHoro sjapa. HykinoHHas Mojenb
. aTOMHOTO sipa. M3oTomnsl
125 PannoaktusHele npespaunienus. llepuon noypacnana
' ATOMHBIX SIZIEP
126 SnepHbie peakiuy. 3aKOHbI COXpPAHEHHUS 3apsA0BOIO U
. MaccOBOT0 YHUCEI
12 OHeprusi CBA3M aTOMHbIX saep. CBsA3b Maccel U
12.7
SHEPTUH
0% Peaknun cunte3a u genenus sgep. VctouHuku
' sHeprun CoJiHLA U 3BE3]
129 Snepnas osHepretuka. J[lelicTBHE pagMOAKTHUBHBIX
. M3JIy4eHUH Ha )KUBBIE OPTaHU3MBI
[IpakTuyeckue pabOTHI:
HaGmronenue CIulomHbIX W JIMHEHYATBIX CIIEKTPOB
U3IIy4YEeHHUS.
12.10

HccrnenoBanue TPEeKoB: M3MEPEHHE SHEPTHUH YACTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusm).

N3mepenue paanoakTuBHOro oHa

12.11

@usnueckue SBICHUS B MNPHPOJE: €CTECTBEHHBIN




PaauOAKTUBHBIN ¢om, KOCMHMYECKHUE Jy4H,
PaaMOaKTUBHOE W3IIyYEHUE IPHUPOAHBIX MHUHEPAJIOB,
JICCTBHE PAJMOAKTUBHBIX M3JIyYECHUH HA OpPraHU3M

YCJIOBCKA

12.12

Texuuyeckue yCTpOiicTBa: CHEKTPOCKOII,

VMHJVBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHNS K MPEAMETHBIM pe3yJabTaTaM
0a30BOro ypoBHSI 0CBOCHHSI OCHOBHOM 00pa30BaTeJIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[Tonumanne poau (GU3MKK B  HAyYHOM KApTUHE  MUDA;
c(OPMUPOBAHHOCTh 0A30BBIX TPEJACTABICHUNA O 3aKOHOMEPHOM
CBSI3M U ITO3HABAEMOCTH SIBJICHUH NPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeid pond (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJOTui, 00 »3BOIIOLMHU
(bu3NUeCKUX 3HAHUN U UX POJIM B LIETIOCTHON €CTECTBEHHOHAYYHOM
KapTHMHE MHpa, O BKJIAJ€ POCCHUMCKMX M 3apyOEeKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MIPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTtepuu (BEIIECTBO M TIOJIE), O ABMKEHUU KakK
croco0e CyIIecCTBOBaHHsS MaTepuH, 00 aTOMHO-MOJEKYJISPHON
TEOpUU CTPOEHHUS BEIECTBA, O (PHU3MUECKON CYIIHOCTH SIBICHHH
IpUpoabl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBbIX); yMEHHME pa3iuyaTh SBJICHUS IO OMNHCAHUIO HX
XapaKTEepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
NaHHOe (pU3MyYecKoe sBIIEHUE; YMEHHE pPacliO3HABaTh IPOSBIICHUE
U3YyYEHHBIX (PU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, BbIIEIAA

UX CYIIECTBEHHbIE CBONCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSTUHWHOIO ammapara U CHUMBOJIUYECKOTO
s3pIKa (PU3UKU U MCIONB30BAaHUE UX JJIS pelIeHHs] y4eOHBIX 3a7ady;
YMEHHE XapaKTepU30BaTh CBOWMCTBA Tel, (PU3MUYECKUE SIBICHUS U

IMPONLECChI, UCITIOJIB3Ys Q)YHZ[aMeHTaHBHLIe H SMITUPHYCCKUC 3aKOHbI

VMenne OIHMCEIBAaTh HN3Y4YCHHBIC CBOMCTBA TE€N U (I)I/IBI/I‘IGCKI/IC

SIBJICHUS, UCIIOJIb3Y S (1)I/I3I/I‘~ICCKI/IC BCJINYHHBI

Brnagenne ocCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOJTI0IEHUS TTPaBHJT OE30MIaCHOTO TPY/a: HAOMoACHUE (PU3HIECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIBHO COOMPATH HKCIIEPUMEHTAIBHYIO YCTAHOBKY




13 JaHHOTO Habopa 000pyHOBaHUS IO MHCTPYKIIMH, OTIMCHIBATH XO]T
OTIBITA U 3aMUCHIBATh €T0 PE3YNbTAThI, (HYOPMYITHPOBATH BHIBOIbL;
MPOBEJICHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (PH3MUECKUX
BEeJIMYMH: YMEHHE IUIAHUPOBATh U3MEPEHHs, CaMOCTOSITEIBHO
coOMpaTh OKCIEPHUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIHH,
BBIUHCTISATh 3HAYCHHE BEJIMYMHBI U aHAIW3UPOBATH IOTYYCHHbBIC
pe3yapTaThl ¢ Y4YETOM 33JaHHOM IOIPEIIHOCTH pEe3yJbTaTOB
HU3MEpEHHIA;

MPOBE/ICHUE HECIOXKHBIX JKCIIEPHUMEHTAIBHBIX — HCCIIETOBAHMIA;
CaMOCTOSITENIbHO COOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY U
NPOBOJIUTH  WCCIEAOBAHME 1O  HMHCTPYKLUWH, MPEICTABIATH
MOJTy4YEeHHBbIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJE TaOIUI U
rpadMKOB, YUYUTBHIBaTh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yjibTaTaM UCCIICIOBAHUS

[TonnmManue  XapakTepHBIX CBOWCTB  (PU3MUECKUX  MoOJEeJei
(MaTepuanbHas TOUka, aOCOMOTHO TBEPIOE TEJIO0, MOJIENIN CTPOCHHUS
ra3oB, JKUJKOCTeH M TBEPABIX TeJ, MJIAaHETapHas MOJENb aToMa,
HYKJIOHHasi MOZEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATh UX IS

00BsACHEHHS (PU3HUECKUX MPOIIECCOB

YMmenue oObsACHATh (GU3NYECKUE MPOLECChl U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CHUTyaludl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3H
U CTPOMTH OOBACHEHHE C OINOpOW Ha W3YUYCHHbIE CBOMCTBA
¢bu3znyeckux SBICHUN, (U3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMeHue pemath pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCIIONB3Ysl 3aKOHBI U (OpPMYJIbl, CBS3bIBalOIIME (UINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBIBATh KPAaTKOE YCJIOBHME 3aJayH,
BBISIBJISTh HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XOIUMBIE JUTs €€ peleHHs], UCII0JIb30BaTh CIIPAaBOYHbBIE JAaHHBIE,
MIPOBOJUTH PacyE€Thl U OLCHUBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTD

(bu3N4eCcKoil BETMUNHBI, IIOJyI€HHON MPU PEIICHUH 3a/1a41

VmMmenue XapaKTCPU30BaAThL MPHUHIUIIBLI Z[GIZCTBI/ISI TCXHHUYCCKUX

YCTPOICTB, B TOM YHCJI€ OBITOBBIX MPHOOPOB, U MPOMBIIUICHHBIX




TEXHOJIOTHYCCKUX MPOLECCOB IO MX OIMUCAHUIO, UCIIOJb3Yd 3HAHUA
0 CBOICTBax (1)I/ISI/I‘IGCKI/IX SIBICHUM U H606XOI[I/IMBIG (I)I/ISI/I‘ICCKI/IG

3aKOHOMEPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHON JKM3HM Juis oOecriedeHuss O€30MacHOCTH IpHU
oOpamieHUn ¢ OBITOBBIMH  NpHOOpaMH W TEXHUYECKHUMHU
YCTpOICTBaMH, COXpPaHEHHsI 3J0pPOBbS U COONIOACHUS HOPM
9KOJIOTMYECKOTO TOBEJIEHUS B OKpY’)KAIOIIEH Cpele; MOHMMaHue
HEO0OXOIUMOCTH TPUMEHEHUS JTOCTHKEHUN (PU3UKU U TEXHOJOTUM

AJI pallMOHAaJIbHOT'O IPUPOAO0IIOJIb30BaAHUSA

11

OneIT TOMCKa, TPEeoOpa3oBaHUA W TPEACTABICHUS WHGOPMAIIUU
(bUBUYECKOTO CONIEpXKaHUS C HCIOJIB30BAaHWEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHOW HH(pOpPMAllMM HAa OCHOBE HMCIOIIMXCS 3HAHUU |
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh  IPHU
BBINIOJTHEHUH Y4YEeOHBIX 3aJaHUil Hay4YHO-IOMYJISIPHYIO JINTEPATypy
(U3MYECKOTO COEPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
WutepHer; BnaneHue 0a30BbIMM HaBbIKaMU MpeoOpa3oBaHUS
uH(pOpMalMd W3 OJHOW 3HAKOBOH CHUCTEMBI B JPYTyH0; YMEHHUE
co3qaBaTh COOCTBEHHBIC IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'9
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 MEXAHUWYECKUE SABJIEHUA

{1 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cucrema oOTcyéTa.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE 1 HepaBHOMepHOe JBHkeHHE. CpeaHsis ckopocTb. Dopmyna Ass

1.2 BBIUMCIICHHSI CPETHEH CKOPOCTH: V = S/t

PaBHOMEpHOE PSAMOIMHENHOE ABUKEHUE. 3ABUCUMOCTh KOOPAMHATHI TEJIa OT

BPCMCHU B CJIy4ac paBHOMCPHOT'O HpHMOHHHeﬁHOF O IBHIKCHUA:

13 x(1)=x, +vf
Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHHU [UIA IIPOCKIUHU CKOPOCTH, HNPOCKIHUUN
NepeMENIeHus, MyTH, KOOPAMHATHI IIPH PABHOMEPHOM MPSMOJIUHEHHOM

JABMOKCHUN

3aBUCUMOCTh KOOpAUHATBI TEJla OT BpPECMCHU B CJIyda€ PABHOYCKOPCHHOI'O

HpSIMOJIHHGﬁHOFO JBHXCHUA:

SH)=v, #i+a,*

] [y

@opmyJibl Uil TPOCKUHMHU MNEPEMEIIEHHS, NPOCKUUH CKOPOCTH U MPOCKUUH

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:

(%]

~

1.4 s.(D=y -t+a

¥

o |
-

U.\'([) =Up, +0a -1,

a. (f)=canst,

2 2

Uy, — vy, =2a,s,
Fpa(i)I/IKI/I 3aBUCHUMOCTH OT BPEMEHHU UL IPOEKLUUU YCKOPEHUS, IMPOEKIUU
CKOpPOCTH, IIPOCKHOUH IICPEMCHICHUA, KOOPAWHATBLI IIPH paBHOYCKOpeHHOM

HpSIMOJ'IHHGﬁHOM JBHXCHUHN

CBobonnoe nanenue. opMysibl, ONKMCHIBAIOIINE CBOOOIHOE MaileHUE Tela 1o

1.5 BCPTHKAJIN (,Z[BI/I}KCHI/Ie TCJIa BHHU3 HWJIM BBEPX OTHOCHUTCIIbBHO ITOBCPXHOCTHU

3emin). I'paduku 3aBUCUMOCTH OT BpPEMEHHM ISl TPOCKIMH YCKOpPEHUS,




MPOEKIMU CKOPOCTH M KOOpJAUHATHI NpHU CBOOOAHOM TaJE€HUU Tejla IO

BCPTHKAIIN

1.6

CKOpOoCTh PaBHOMEPHOTO JBHIKCHHS Tejla MO0 OKPY)KHOCTH. HampaBieHue
CKOPOCTH.
dopmysa A BBIYKCICHUS CKOPOCTH Yepe3 PaJnyc OKPYKHOCTH M TEPHOJ
oOpareHus:

2R

T

LentpocTpemurenbHoe yckopeHue. HarmpaBieHue IEHTPOCTPEMUTEIBLHOTO

yckopenusi. Dopmyia 11st BBIYMCIEHUST YCKOPEHUS:

1.7

1.8

Cuna — BCKTOpHAdA CI)I/I3I/I‘IeCKa}I BeanunHa. ClIo)KEHUE CUI

1.9

SBnenne unepuuu. [lepBriit 3akon HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpa YCKOPCHHUA TCJIa U BEKTOPA CHIIBI, ﬂeﬁCTBYIOHIefI

Ha TCJI0

1.11

Bzanmopericteue ten. Tperuit 3akon Herorona:

Fy 4=-Fy

1.12

TpeHHe IIOKOA W TPCHHUC CKOJILXKCHMUA. CDopMyna AJIs1 BBIYUCIICHUST MOIYJIA

CHJIbI TPCHUSA CKOJIbKCHUSA!




F_=u-N

1.13

Hedopmarnus tena. Ympyrue u Heymnpyrue nedopmanuu. 3aKOH YIPYroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTeHHE. 3aKOH BCEMHUPHOT'O TAT'OTCHUS:

My - 1M,
F = G - :—_“
R
Cuna TspKecTu. Y CKOpeHue CBOOOHOTO MaICHHS.
dopmyna A BBIYMCIEHUS CHIIBI TSHKECTH BONMU3M moBepxHocTH 3emnu: F =
mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmnynsc Tena — BekTopHas (pu3ndeckas BeJIMUMHA.
p=mb

I/IMHYJ'IBC cuCTeMBbI Ted. I3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIS1 SaMKHYTOﬁ CHUCTCMBI TCII:
D=my +m, b, =const

PeakTuBHOE NBUMKEHUE

1.17

Mexanunueckas padota. @opmyia st BBIYUCICHUS Pa0OThI CUIIBIL:

A=Fscosut

Mexannueckass MOIITHOCTE:

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. (DOpMy.]'Ia JJIA BBIYHMCIICHHA

KUHETHUYECKON DHEPIUU:

o~
Fos
K ')

u




Teopema o kuHeTHUeCKOU dHeprun. Popmya A BHIYUCICHUS
MOTEHLIMAJIBbHON YHEPTUU TeJa, TOJAHATOTO

HaJ 3eMIéii:

E,=mgh

Mexannyeckas SJHEpIus:

E=E.+E »

1.19 3aKOH COXpaHEHUsl MeXaHWYeCcKoM sHeprun. Popmyra ajsi 3aKoHa
COXPAHEHUS MEXaHUYECKOW SHEPTrUM B OTCYTCTBUE CHII TpEHHUS: E = const.
[IpeBpanieHne MeXaHMUYECKON SHEPTUU NPU HATTMYUU CUIIBI TPEHHUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Peryar. Moment cunbl: M - Fl.
VYcnoBue paBHOBeCUs pblyara:
M +M, +..=0
1.20 -
[ToasuxHbIN 1 HeOABWKHBIN O6510KU. KIIJ[ mpocThix MEXaHU3MOB,
n= *'imne.saaﬂ
Aaarpaqemﬁ
JlaBiienue TBEpIOTO TEIIA.
@opMyiia 11 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tea:
F
P= h

191 [aBnenue raza. AtmocepHoe AaBlieHUE.

. IM'uapocTtaTuyeckoe 1aBlieHUE BHYTPH KUAKOCTH.
@opMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+ D,

1.22 3akoH [lackans. ['mapaBaudeckuii mpecc
3akon Apxumena. Dopmyna ISl ONpPEACNICHUS BBITAJTKUBAIONIEH CHIIBI,

1.23 JEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ra3:

F.-‘q:m. :ng




Ycaopue miapanus tena. [lnaBanue CyZA0B M BO3QyXOIlIaBaAHHUEC

1.24

Mexannueckue KojeOaHUs. AMIUIMTYJa, TEpUOJ M YacToTa KoJIeOaHWH.

®dopmyna, CBSI3bIBAIOIIAs YACTOTY U MEPHO KOJICOAHUIA:

1.25

MaremMatnueckuii M TpYyKMHHBIA MasTHUKH. l[IpeBpamienune sHeprum Ipu

KoJie0aTeIbHOM JABU>KCHUN

1.26

3aTy'XaI-OI_I_II/Ie KoJIeOaHusI. BBIHY)K,I[CHHBIG xonebanus. Pe3onanc

1.27

Mexanndeckye BOJIHEI. HpOI[OJ'IBHBIC " MOIICPCUYHBLIC BOJIHLI. ZIJ'II/IHa BOJIHBI U

CKOPOCTb PAacCHpOCTPAHCHUS BOJIHBI:

=g

1.28

3ByK. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By'KOBOI71 BOJIHBI Ha T'paHUIIC

IByX cpell. IH(ppa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomwl

N3mepenue cpeaHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU
MPY>KUHBL, KOA(POUIMEHTA TPECHHUS CKOJIBXKCHHS; paOOThI CHUJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEN CKOPOCTU ABMKEHHsI OpycKa MO HaKJIOHHOM MIIOCKOCTH;
YCKOpEeHHUsl Opycka TpH ABUKEHUU IO HAKIOHHOM TIIJIOCKOCTH;, YacTOTHI U
nepuofa KoilebaHWii MaTeMaTHYeCKOro MAasTHUKA; YacTOThl W Tepuoja
KoJIeOaHU# NPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA PhIUar;
paboThl CHIIBI YOPYTOCTH MpPH MOIBEME Ipy3a C MOMOIIBI0 HEMOABUKHOTO
0J10Ka; pabOThI CUJIbI YIPYTOCTH NPHU MOAbEME I'Py3a C OMOILBIO [TOABHKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOH CHJIBI OT 00BbEMa MOrpyXEHHOU
YacTH Tella U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CUJIBI
OT MAacCChI TCJia; CUJIbI TPCHUA CKOJILXKCHUSA OT CUJIbI HOPMAJIbHOI'O AAaBJICHUA U
OT poJia MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIIEH B MPY>KHUHE, OT CTEIICHU
nedopMaIuu mpyKUHBL; YCKOPEeHUs OpycKa OT yriia HaKJIOHA HaIPaBJISFOIICH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasgTHUKA OT JUIMHBI HUTH; TIepHUoia
KoJ1e0aHui MPYXUHHOTO MAsiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBL;
WCClIeIOBaHNEe HE3aBUCUMOCTH TEpHoJia KOojeOaHWH HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka yciioBUst paBHOBECHSI pblyara

1.30

Dusuueckue A6NEHUS 8 npupode: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSAIMH B JKMBOM 1 HEXKUBOM MPUPOJE, ACHCTBUE CUIIBI TPEHUS B IPUPOJIC




U TEXHUKE, NMPWIWBBI U OTJIMBBI, JABM)KEHUE IUIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJE YEIOBEKA, BIUIHUE
aTMOC(EpHOTO JAaBJICHUS HA JKUBOW OPraHW3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKUBOTHBIMH, 3E€MJICTPACCHUC, celicMUYecKue BOJIHBI, yHaMH, 3X0O

Texnuueckue yCWlpOlZCWle.‘ CIIMAOMCTpP, AATUYUKHU ITOJIOKCHUS, PACCTOSAHUA U
YCKOpPCHUA, AWUHAMOMCTpP, IMNOJUIMIIHWUKH, PaKCThI, pbiyar, HOHBH)KHBIﬁ u

Hel'IOI[BI/I)KHBII\/'I 6J'IOKI/I, HaKJIOHHas IIJIIOCKOCTb, IIPOCTHIC MCXAHU3MbI B 6BITy,

131 coO0MIaroMecss COCyAbl, YCTPOMCTBO BOAOIPOBO/IA, TUAPABIMUECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp, 3XOJIOT,
WCIIO0JIb30BAaHUE YIIbTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUYECKOM TEOpUHM  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIO0To, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTRA.
Kpucrannuueckue u amopdHbIe Tena

27 JIBrxkenune dactuil BemecTBa. CBs3b CKOPOCTH JABWKEHUS YaCTHUIl C

' Temneparypoil. bpoyHoBckoe nBukenue, 1uddysus

23 CmauuBaHue U KanWUISIPHBIE SIBICHUS

24 TenoBoe paciiupeHue u cxatue

2.5 TernnoBoe paBHOBECUE

Y BuyTtpennss sneprus. Pabora um Temnomnepenada Kak CHocoObl W3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunae! Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3ITyYEHUE
HarpeBanme wu oxnaxnaenne Tten. KomudecTBO TemnoTel. Y enbHas
TEIUIOEMKOCTB:

2.8 . \

Q=cm(t,—t,)
3aKOH COXPAHEHHS PHEPruu B TEIUIOBBIX IpOIECCaxX. Y PaBHEHUE TEIIOBOTO
Oananca:
2.9
Q+0, +..=0
Ucnapenne nm xonaeHcauusi. M3MeHeHHME BHYTPEHHEW SHEPIHHM B IPOLECCE
510 HcHapeHuss W KOHJeHcauuu. KumneHune KUIKOCTH. YelbHas TerioTa

napoo6pazoBanusi: L = Q/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenne u kpucraumsauusa. J3MeHeHHe BHYTPEHHEH OHEpPruM IIpU

TUIABJICHUH U KPUCTAJJIM3AllUN. Y,Z[CJ'IBHaH TCIIOTA ITJIaBJICHUA !

2.13

BHyTpeHHsAsI SHeprus cropaHvsi TOIUIMBA. YJeJbHAas TEIUIOTAa CTOpPaHUs

TOIIMBA: ¢ = Q/m

2.14

[pununs! padoTs! TemnoBbix apurateneit. KI1/1 teruioBoro apuratens

2.15

IIpakmuueckue pabomol

N3mepenune yaenbsHON TEIIOEMKOCTH METAINIMYECKOTO HUIMHPA; KOJIUYECTBA
TEIUIOTBI, TMOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypsl (hUKCHPOBAHHOMN
Maccpl, B KOTOPYHO OIIyIIlEH HarpeTblii LWIMHIP; KOJWUYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThiM LWIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCHUTENBHOM BIIAJKHOCTH BO3AyXa; YACIBHOW TEIUIOTHI
mIaBiaeHus Jpja. lcciaenoBanwe W3MEHEHMs TEMIEpaTypbl BOABL  IIPU
pa3NIUYHBIX YCIOBMSAX; SIBJIEHUS TEMJI000MEHa NMPH CMELIMBAHUU XOJIOJHOW U

ropsiueil BoAbl; IpoLecca UCIIapeHust

2.16

Qusuueckue a61eHuss 8 npupooe. TOBEPXHOCTHOE HATSXKEHHE M KallMIIJISIPHBIE
SBJICHUSI B TPUPOJIE, KPUCTAIUIBI B MpUpoae, uznyuyenue CoiHIa, 3aMep3aHue

BO/1I0EMOB, MOpCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpouicmea:  KalWUISAPbl, TNPUMEPbl  HUCIOJIb30BaHUS
KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMET, TaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUICHHUs JOMOB, THUIPOMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTrATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onexrpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

32

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA IJICKTPUICCKOI'O 3apdia

3.4

9HeKTpI/I‘leCKOG IIoJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0 IOJIA. HpI/IHI_II/IH

CYNEPHO3UIINH NEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AIIEKTPUYECKOrO IO Ha

QJICKTPHUYCCKUC 3apAAbI. HpOBO,I[HI/IKI/I U JUSJICKTPHUKH




[TocTostHHBIN daeKkTpudecKkuid TOk. JleWcTBus snekTpuyeckoro Toka. Cuia

TOKa. HaHpH)KeHI/Ie .

3.6 I=q/t, U=A4/4

DIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
13 3akon Oma a1 yyacTka anekrpudeckont nenu: / = U/R

[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:

s TT—FT aATT - _ 0
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannenbHOE COeIMHEHNE TPOBOJIHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U:I=I+1;R==
- s - - 2'

CMmenianHble COETMHEHUS] TPOBOJHUKOB

Pabota 1 MmomHOCTB A51ekTprueckoro Toka. 4 = Ult, P = Ul
3.10

3akoH J[>xoyns — Jlenua:

¥

3.11 Q=I"-R-t
310 OnpiT Opcrena. MarHuTHOE TMOJi€ MPSIMOTO TPOBOJHUKA C TOKOM. JIMHHMM

MAarHuTHON UHAYKIIUU
313 MarauTHoe T10JIE IOCTOSHHOTO MAarHuta. B3anMOIEeHCTBHE ITOCTOSHHBIX

MarHuTOB
3.14 JleficTBHEe MarHUTHOTO I10JIS HA IPOBOJHUK C TOKOM
3.15 OmneiTel @apanes. SIBnenHue snekTpoMarHuTHON MHAYyKuuU. [IpaBuino Jlenna

Ipaxmuyeckue pabomuol

N3mepenne  dIEeKTPUYECKOTO  CONMPOTHUBIICHHUS  PE3WCTOPA;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

UccnegoBanne 3aBUCHMOCTU CHIIBI TOKa, BO3HHUKAIOLIICTO B IIPOBOAHHKE
(pe3I/ICTOpBI, naMnqua), OT HAIIPAKCHUA Ha KOHIAX MPOBOJAHNKA; 3aBUCUMOCTHU

COIIPOTUBJICHHA OT JIMHBI IIPOBOJHHUKA, IJIOMIAAX €T0 MOMEPECYHOI'0 CCUCHUA




" YACJIBbHOI'O COMMPOTHUBJICHUA.
HpOBCpKa [mpaBujia AJIA QJICKTPHUYCCKOI'O HAIIPSKCHUS IIPH ITOCICA0BATCIIbHOM
COCAMHCHNUN IPOBOAHMKOB, IIpaBUJia JIsI CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

mapaajicJbHOM COCAMHCHHUH IIPOBOAHUKOB (pCSPICTOpBI n naMnqua)

Qusuueckue A6NeHUs 8 Npupode: DIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMITH, IPE( MOIF0COB,
POJIb MAarHUTHOTO TOJS 711 KU3HU Ha 3eMJIie, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea. 3IEKTPOCKOIN, aMIEpMETp, BOJBTMETP, peocTart,
CUCTYMK  DIEKTPUYECKOW OHEPTruu, dJICKTPOOCBETHTEIbHBICE MPUOOPHI,
3.18 HarpeBaTeIbHBIC AJIEKTPOTPUOOPHI (mpumepsr), AJICKTPUICCKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJBHUIaTENb IOCTOSHHOIO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DOnekTpoMarHuTHbIe BOJHBEIL. [1Ikanma 35mekTpoMarHuTHEIX BOJTH
3.20 JlyueBas mojziensb cBeta. [IpsmMonnHeliHoe pacpoCTpaHEeHUE CBeTa
3.21 3akoH oTpaxxeHus ceTa. [1nockoe 3epkaino
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.23 JHucnepcus ceeta
3.94 JInnza. Xonx snyuei B nuH3e. POKycHOE paccTosiHUE IuH3bl. OnTHuYecKas cuiia
' muH3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
Ipakmuueckue pabomwl
##HtPar#H#lI3Mepenne ONTHYECKON CHIIBI coOWparomel JTUH3bI; (HOKYCHOTO
paccTosiHusl cOOMparoIel TUH3HI (10 CBOMCTBY paBEHCTBA pa3MEPOB MpeaMeTa
1 U300pakeHus, KOria mpeaIMeT pacioioKeH B IBOMHOM (GoKyce), moKa3aTens
3.26 MIPEIOMJICHUS CTEKIIA.
##HtPar#H##llccnenoBanue CBOMCTBA M300paXKEHUS, TIOTYYEHHOTO C MOMOIIBIO
coOuparomeld JUH3bl; U3MEHEHUS (POKYCHOI'O PACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJia MPEIOMJICHHs] CBETOBOTO Jy4a OT yrila MmaJeHus Ha
TPaHMIIE «BO3IYX — CTEKIIO»
327 Qusuueckue senenuss 6 npupoode: 3atmenus ConHua u JlyHbl, LBera Tedn,
' ONTHYECKHUE ABJIEHUS B aTMoc(epe (1iBeT Heba, pedpakius, pamgyra, MEPax)
308 Texunuueckue ycmpoticmeéa: OYKH, TepHUCKol, ¢doToanmnapar, ONTHYECKHE
. CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA




PanuoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3nyuenus. Peakuun anbga-u Oera-

4.1
pacmana

42 OmnbiTel Pesepdopna mo paccesHuto anbda-dactun. I[lnanerapnas mopenb

' aToma

4.3 Cocra atroMHoOro sipa. M3otons!

4.4 IIepuon nomypacnanga aTOMHBIX SA€p

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MaCCOBOI'O YHCET
Qusuueckue sA6NeHUss 8 Npupode. €CTECTBEHHBIN paauoaKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4M, PaJMOaKTUBHOE W3IyYEHHE MPUPOIAHBIX MHHEPAJIOB,
JEICTBUE palMOAKTUBHBIX N3JIyYE€HUN HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIL, NHAUBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas 3HEpreTuka
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