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COILEPKAHUE OBYYEHMUSA

7 KJIACC

Pasznen 1. ®u3uka v eé posib B IO3HAHUM OKPYKAIOIIEr0 MHUpA.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepenuit. MexxayHapoHasi CHCTeMa €AMHHII.

Kak ¢usuka u JApyrue ecCTECTBEHHbIE HAyKM H3Y4alOT [PUPO.Y.
EcTecTBeHHO-Hay4YHBI METOJ NO3HaHMs: HaOJIOJEHHE, MOCTAHOBKA HAYYHOI'O
BONpPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0OBICHEHUE
HabrogaemMoro saBiieHus. Onucanne (U3NYECKUX SIBICHUN C OMOIIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, DIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. @uznyeckue NpudOpPHI U NPOIEAypa MPSIMBbIX U3MEPEHNUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomol u onvimel.

1. OmnpexeneHue LEHBI ASICHUS LIKAbl U3MEPUTEIBLHOTO Mprubopa.
N3mepenne paccTosHMIN.

N3mepenne 00bEMa JKUAKOCTH U TBEPAOTO TeNa.
Omnpenenenne pa3MepoB MaJIbIX TeIl.
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N3mepenue temreparypbl NpU MOMOLIM >KUAKOCTHOTO TEPMOMETpa HU
JIaT4YUKA TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHus IO NPOBEPKE TUIIOTE3bI: NAIBHOCTH IOJETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0Jbllle, YeM OOJbIlle BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHayaibHbIE CBe/IeHUs 0 CTPOEHUH BelllecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELECTBA.

JIBmxenne wyactui BemiecTBa. CBs3b CKOPOCTHM JBHKEHUS YacCTHI[ C
TeMrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: IPUTSLKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpuctamnuyecknx) Tela. B3auMocBsi3b MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGmioneHne OpoOyHOBCKOTO JIBUKCHHUS.

2. Habmonenue nuddysun.

3. HabGmonenuwe  sBieHud,  OOBACHAIOMIUXCS  MPUTSHKECHUEM WM

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnsie pabomot u onvimel.

1. OueHka JuamMeTpa aroMa METOAOM DpsoB (C  HCIOJIB30BAHHEM

dboTorpaduii).

2. OnbITHI 11O HAOJTIOICHUIO TETNIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO AEHCTBUS CUI MOJIEKYJISIPHOTO IIPUTSKEHUSI.

Paznen 3. /IB:keHHe B B3auMOAeiicTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUYKEHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM JABWXKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wHEpUMU. 3aKOH WHEPLUU. B3auMOIEHCTBHE Tell Kak IPUYMHA
M3MEHEHHSI CKOPOCTH JBWXXEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IHMHHIIC
o0bEMa BellecTBa.

Cuila Kak xapakTepucThKa B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKOH
I'yka. N3mepenue cuibl ¢ MOMOUIBI0 AMHAMOMETpA. SIBJIEHHWE TATOTEHUS U CHUIIA
TskecTH. CHlla TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPABJIEHHBIX MO OJHOW HpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHUsI.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHue B PUPOJIE U TEXHUKE.

emoncmpayuu.

HabitoieHne MexaHMuecKoro IBHKEHUS Tea.

N3mepenne CKOpoCTH NPSIMOJIMHENHOTO IBUKEHUS.
HaOnronenue siBjeHUsI HHEPITUU.

Habnronenue usmMeHeHus: CKOpoCTH MpU B3aUMOICUCTBUU TEN.
CpaBHeHnEe Macc 1o B3aUMOJACHCTBHIO TEIL.
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CroxeHue cuil, HampaBJIECHHbBIX MO OAHOU MPSAMOM.

Jlabopamopuvie pabomoul u onvimel.

1. OmpexenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jiajee).

2. OmpepeneHue CpeHE CKOPOCTU CKOJIBKEHHSI OpycKa WM IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.

3. OmnpezaeneHue MIOTHOCTU TBEPJOTO TeEA.



4. OmbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKEHUA (AeopMaliim)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. OnbITbl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. J/laByienne TBEPABIX TeJl, })KUAKOCTEH 1 ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYECHUS JlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. llepenaua naBieHus
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIIyOMHBI. [ mapocraTmyeckuit
napanokc. Coob1aromuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

AtMocdepa 3emuin U atmocdepHoe naBieHue. [IpUUMHBI CyIECTBOBaHUS
Bo3AymHOM o0osnouku 3emun. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EpPHOT0 AaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO J1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIIEPATYPBHI.

[lepenaua naBiaeHUs KUAKOCTHIO U TA30M.

Coobmiaroiuecs cocy/bl.

I'mapaBnrueckunii mpecc.

[IposiBienue neiictBUs aTMOCHEPHOTO JTABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00BbEMA MOTPYKEHHOW YacTh
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIECH CUJIbI BECY BBITCCHEHHOW HKUJKOCTH.
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8. YcIoBwHeE IJIaBaHUA TEJ: TJIABAaHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH
OT COOTHOIIIEHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OmnpenenieHUE  BBITAIKMBAIONICH  CUJIbI, JCHCTBYIOIIEM Ha  TEJoO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJAKOCTH, OT OOBEMA MOTPYKEHHOU B
J)KMIKOCTb YaCTH Te€Ja U OT MIIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeomMerpa WM KOHCTPYUPOBAHUE JIOAKA U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.



Pa3znen 5. PaboTa M MOIIHOCTDH. JHEPrusl.

Mexannueckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecusi poiuara. [IpuMeHeHHWe TmpaBuUiia pPABHOBECHS pbhlYara K OJIOKY.
«3omotoe mpaBwio» MexaHuku. KIIJ mpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas »dHeprusi. KuHeTnueckas ¢ TIOTCHIMAJIbHAsT DHEPTHUS.
[IpeBparieHre 0THOrO BUAA MEXaHUYECKOW SHEPTUU B APYTOM. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHHUKE.

Jemoncmpayuu.

1. ITpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimel.

1. Omnpenenenure padOThl CUJIbI TPEHUS NPU PABHOMEPHOM JIBIXKCHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Uccnenosanue ycnoBuid paBHOBECHS pblyara.
N3smepenne K11/ HaKIOHHOM IIOCKOCTH.

N3ydenue 3ak0Ha COXpPAHEHUSI MEXaHUYECKOW SHEPTHH.

8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJAPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBIThI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPHOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJEKYJIIPHO--KUHETUYECKON TEOPHUHU.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paClluPEHNE U CKATHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
gacTull. BuyTtpennsst sHeprus. CrocoObl HW3MEHEHHsS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya u COBEpIIIECHUE paboTHI. Bunpr TEIUIONIEPEAAUU:
TEIUIONPOBOHOCTh, KOHBEKIIHS, U3JIyUYEHHE.

KomuuectBo TemwioTel. YaeiabHasg TEIUIOEMKOCTL BellecTBa. 1eIniooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHeHUWE TeruioBoro Oananca. [limaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHHUS.
[Tapoo6pazoBanue u koujaeHcamus. Mcmapenue. Kumenmwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(EPHOro
JABJICHUSL.

BrnaxxnocTts Bo3ayxa.



DHeprus TOIIMBA. Y A€IbHAS TEIJIOTA CTOPAHMUS.

[Tpunuunel pabothl TemioBbix aBurareneit KIIJ TermmoBoro asuratesns.
TeruioBble IBUTATENN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TETIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1.
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Hab6nronenue O6poyHOBCKOTO ABUKECHHUS.

Habmronenue nuddysun.

Habmoienue saBieHnii cMauyuBaHus U KallWUIAPHBIX SIBICHUI.
Habmoienue TenioBoro pacimpeHus Tel.

W3meHeHue naBiieHUs ra3a Mpyu U3MEHEHHH 00bEMa M HarpeBaHUW WIIU
OXJIKJICHUH.

[IpaBuia u3MepeHus TeMnepaTypsbl.

Buae! Tenonepenayn.

OxutaxkieHue Npyu COBEPILIEHUH PaOOTHI.

Harpeanue npu coBepiieHuu padoThl BHEITHUMH CUIJIaMHU.

. CpaBHEHHE TEIIIOEMKOCTEN Pa3INYHBIX BEIIECTB.

. Habnmoienue kunexus.

. Habnrogenue nocTostHCTBA TEMIEPATYPbI PY TUIABJICHUU.
13.

Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopnwie padbomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIM WUJTU caxapa.
OnbIThl O HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBieHUs BO3AyXa B Oa/IOHE HITPHUIIA.

OnbIThl, IEMOHCTPUPYIONIME 3aBUCUMOCTH MABJICHUS BO3JyXa OT €r0
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenve w3MeHeHHMsT BHYTPEHHEW OHEpPrud Tella B Pe3yJbTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBaeHUS TEMJI00OOMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJIBI.

OnpeneneHre  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HATPETHIM METALTUYCCKUM ITUITUHAPOM.

Onpenenenue y1enbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

Onpenenenre OTHOCUTEIbHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yAenbHON TEIUIOTHI TJIABJICHUS JIbA.



Pa3nes 7. DuleKTpruuyecKkre ¥ MATHUTHBIE SIBJICHHS.

Onexrpusanus Ten. JlBa poaa 3IEKTPUYECKUX 3apsaioB. B3ammopelicTBue
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CWJIbI  B3aWMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSJA0B U PACCTOSIHUS MEKIY TEJIaMH).

Onekrpuyeckoe mnone. Hanpspk€HHOCTh anexkTpuyeckoro mons. ITpuHnun
CYNEPIO3ULIMHU HMEKTPUIECKUX IM0JIEN (HA KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApPHBIA 3JEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHS CyLIECTBOBAaHUS JJIEKTPHUUYECKOTO TOKA.
HcTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS 53JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onekrpudeckass nenb. Cuna  TOKAa.  DIEKTPUYECKOE  HANPSLKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y JAEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
i ydactka nenu. IlocienoBarenbHOE UM mapajuIeNbHOE  COCAUHEHHE
ITPOBOTHHUKOB.

Pabota uW MOIIHOCTH 3JIEKTpHUUECKOro ToKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKHUE LENU U MOTPEOUTENH 3IEKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMMomeUCTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOe 1nosie. MarauTHoe noJie 3eMJId ¥ €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMUIE.
OneiT  Opcrena. MarautHoe moJie  JJIEKTpUYecKoro Toka. [IpumeneHue
AJEKTPOMArHuTOB B TEXHUKE. /[€efiCTBME MATHUTHOTO ITOJISI HA MPOBOAHUK C TOKOM.
DNeKTpoABUIaTENb IOCTOSSHHOTO TOKa. VCIOJap30BaHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOW MHAYKIUU. [IpaBumno Jlenua.

DIIEKTPOTEeHEepPaToP. CnocoOb1 MOJIyYEHUS AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBJISIEMBIX UCTOUYHUKAX YHEPTUH.
Hemoncmpayuu.

DIIeKTpU3aLUS TEL.

JIBa pona 3EeKTpUUECKHUX 3apsI0B U B3aUMOACHCTBUE 3apSIAKECHHBIX TEI.
Y CTpOUCTBO M AEHUCTBUE IEKTPOCKOIA.

DIIEKTPOCTATUYECKAS] UH]TyKIIHSL.

3aKOH COXPaHEHUS AIEKTPUUECKUX 3aPAI0B.

[TpOoBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUUYECKOTO TTOJIS.

M cTOYHMKM OCTOSTHHOTO TOKA.

JIeCTBHS SIIEKTPUUECKOTO TOKA.

10. DIEKTPUUYECKUN TOK B )KUIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIi1 pazps.

N3MepeHne cuilbl TOKa aMIIEPMETPOM.

N3MepeHne 31eKTprIecKOro HapsiKEHUS BOJIBTMETPOM.

Peocrar n MarasuH COnpoOTUBIICHUN.

B3auMoelicTBHE MOCTOSIHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHHS MOJIFOCOB MArHUTA.
MopaenupoBaHu€ MarHUTHBIX MOJIEN NOCTOSHHBIX MArHUTOB.
OmneIT Dpcrena.

MaruuTtHoe 1oJie TokKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEINb ITIOCTOSTHHOTO TOKA.

HccnenoBanue siBIeHUS JIEKTPOMArHUTHOM MHTY KLU H.

OmneiTer @apanes.

3aBUCUMOCTh HANpPABIICHUS WHAYKIMOHHOTO TOKa OT YCIOBUWM €ro
BO3HUKHOBECHUS.

DIIEKTPOreHEepaTOp NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomul u onvimol.

1.
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10.
11.

12.

13.

OnbIThl MO HAOMIOAEHUIO DJICKTPU3AlUM T MHAYKIHEH W TIpH
CONIPUKOCHOBEHUMU.

HccnenoBanme JEWCTBHUS OAJICKTPUUYECKOTO TMOJII HA MPOBOJAHUKU U
JIABJIEKTPUKHU.

COopka u mpoBepka pabOoThI IEKTPUUECKOH IIETH TOCTOSITHHOTO TOKA.
N3mepenue u peryanpoBaHue CHIIbI TOKA.

N3mepenue v peryampoBaHue HaPsHKEHUS.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUSI HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOWAAA TOMNEPEYHOTO
CECUCHUS M MaTepraa.

[IpoBepka mnpaBwiia CIHOXKEHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Js CUJIbI TOKAa MPU MAPAUICTBHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenre padbOTHI JIEKTPUIECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOp.
OrnpeneneHre MOUIHOCTH  AJIEKTPUYECKOTO TOKa, BBIACIAEMOW Ha
pe3ucrope.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYUIETO 4Yepe3 JIAMIIOUKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarersi.



14. MccnenoBaHre MarHUTHOTO B3aUMOJCUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3ydyeHre MarHMTHOTO IIOJII  IIOCTOSIHHBIX ~ MAarHUTOB TP MX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue nevcTBUs dJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KaTylIKA C TOKOM M MAarHuTa OT CHJIBl TOKa W HANpAaBJICHHS TOKa B
KaTyIlKe.

18. MI3yueHue 1eliCTBYSI MATHUTHOTO 0JI HA IPOBOJHMK C TOKOM.

19. KoHcTpyHpoBaHue U U3ydeHre pabOThl ANEKTPOABUTATENS.

20. M3mepenue KII1/] a5ekTpoaBUTaTeNnbHON YCTAHOBKH.

21. ONBITBI IO MCCIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHONW WHIYKIIMH:
UCCJIEIOBAHUE W3MEHEHHMI 3HAYEHUS W HANPABICHUS HHIYKIIMOHHOIO
TOKa.

9 KIIACC

Pa3nen 8. Mexanuveckue siBjeHH.

Mexannueckoe nBwxkeHHE. MarepuanbHas Touka. (Cucrema OTcuéTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUS. PaBHOMEpPHOE MNPSIMOIMHEUHOE
nBxkeHue. HepaBHoMmepHoe npsiMonnHeNRHOEe ABHkeHue. CpelHsisi 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOMHEHHOe naBrkeHue. CBoOoaHOE
nagenue. OnbiTel ["anues.

PaBHOMEpHOE ABM)XKEHHE MO OKpYKHOCTU. Ilepuon m yactora oOpauieHws.
JIuHeriHas U yrioBast CKOpocTHU. LleHTpocTpeMHUTENBHOE YCKOPEHUE.

ITepseiit 3akoH Herotona. Bropoii 3akon Herotona. Tperuit 3akon HerotoHa.
[IprHIMT CyTTEpIIO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS! CKOJIbXKEHHUS, CHIIa
TPEHMUS ITOKOSI, APYTUE BUJIbI TPEHHUS.

Cuiia TSKeCTH M 3aKOH BCEMHUPHOIO TATOTEHUSA. YCKOpPEHHE CBOOOJHOIO
najgeHus. J[Bwxenune mianetr BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOukH. AOGCOMOTHO TBEpPIOE Tenmo. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETVIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbee tena. M3menenne nmmysibea. UMnynbc cuibl. 3aKOH COXpPaHEHHS
UMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CW TSKECTH, yHPYTOCTH,
TpeHusi. CBs3b dHEepruu U padboThl. [loTeHInanpHas YHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJId. [loTeHIIMabHas SHEPTUs CoKAaTOM NPy KuHbl. KuHeTnueckas



sHeprus. TeopeMa 0 KMHETUYECKOM SHEPIHH. 3aKOH COXPAHEHUs MEXaHUYECKOU
DHEPTHH.
Hemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habmoienne MexaHu4eckoro JBUKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TET
OTCu€Ta.

CpaBHeHHME NyTE€d M TPACKTOPUN ABMKEHUS OJHOIO M TOrO K€ Teia
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBH>KEHUS.
HccnenoBanue MpU3HAKOB PaBHOYCKOPEHHOTO IBHKEHUS.

Habmoienue nBrKEHUS Tema 1Mo OKPYKHOCTH.

HabitoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAIIUX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM  JIBUKEHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MacChl Tejla U JCHCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHcTBa CUJl PU B3AUMOIEHCTBUHU TEJL.

N3meHeHue Beca Tena Npu YyCKOPEHHOM JBUKEHUM.

Ilepenada umItysibca Ipy B3aUMOJACHCTBUY TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACUCTBUHU TEIL.

CoxpaHeHne UMITyJIbca ITPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJIbca IMPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUM.
HabutoieHne peakTUBHOTO IBUYKECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTruu MpU CBOOOTHOM Ha/ICHUH.
CoxpaHeHHe MEXaHNYECKON YHEPTUU NIPHU JABHKEHUH Tea MOJ 1eUCTBUEM
IIPYKUHBI.

Jlabopamopnwvie pabomul u onvimel.

1.

KoncTpynpoBanue TpakTa [ajii pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS Opycka WM JBHXKCHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBIKCHUHU I10
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIIM TIPH PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psij HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

Uccnenopanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJIbHOTO JIaBJICHHUSI.



Onpenenenne Ko3QPUIIMEHTA TPEHUS CKOJIbKEHUS.
Onpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenre pabOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JIBIDKCHHH Teja
10 TOPU30HTAIBHON TOBEPXHOCTH.

10. OnpeneneHue padbOTHl  CHIBI  YINPYTOCTH TP TMOABEME Tpy3a C
HCIIOJIb30BAHUEM HEMOABHIKHOI'O U MOABHKHOI'O OJIOKOB.

11. MI3y4deHue 3aKk0Ha COXPaHECHUS SHEPTUM.

Pa3zgen 9. MexaHHYecKHe K0J1e0aHNS U BOJIHDI.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHOI,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil u NpyKUHHBINA MasTHUKU. [IpeBpanieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxaronme  kosieOaHus.  BbIHyXaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckne BOJHBI. (CBONCTBA MEXaHWYECKHMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBL. J[MWHA BOJHBI M CKOPOCTh €€ pacnpoOCTPAHEHHS.
MexaHnuyecKkre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3Byk. I'pomMKkOoCTh 3BykKa W BbICOTa TOHA. OTpakeHue 3ByKa. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne xoneOaHWM TeJ IMOJ JSHCTBHEM CHUJIBI TSHKECTH W CHIIBI
YIIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha NPY>KUHE.
Hablmronenne BRIHYKICHHBIX KOJIcOaHUH 1 pe30HaHcA.
Pacnipoctpanenue npo10JIbHBIX U MOTIEPEYHBIX BOJIH (HA MOJICTIH).
Habmronerune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.
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Jlabopamopuvie padbomul u onvimel.

1. OnpeneneHwe 4YacTOThl W THepuoja KojeOaHuN MaTeMaTUYEeCKOro
MasiTHHUKA.
Omnpenenenre 4acTOThI ¥ MEpUoAa KOJeOaHH MPY>KMHHOTO MAsITHUKA.

3. HccnenoBanue 3aBUCMMOCTH NIEpHOa KOJIeOaHUM MOJIBEIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEpUOAA KOJICOaHUM NPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IlpoBepka He3aBUCMMOCTU Mepuoja KojieOaHWl Tpy3a, MOJBEUIEHHOTO K
HUTH, OT Macchl rpysa.

6. OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Mepuoja  KoseOaHWi
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepeHnue yckopeHus: CBOOOHOTO MaICHUSI.

Paznen 10. DiekTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.



ONEeKTpOMarHUTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOiCTBa
ANeKTpoMarHuTHbIX BOJH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3yueHue CBOWCTB 3JCKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIIBHOTO

tenedoHa.

Pa3nen 11. CBeToBBIE sIBJIEHMS.

JlyueBas  momens  cBera.  Mcrounukm ~— cBera.  IIpsamonuHeinHoe
pacnpoctpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpenomieHus1 cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcnonap30BaHUE TIOJIHOTO BHYTPEHHETO OTPAXKECHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom mywedt B 1nmH3e. Onruueckas cucrema (oroanmapara,
MUKpOCKONIa M Tejeckoma. ['a3 kak onTuhyeckass cucTteMa. bIuM3opykocTh U
TANbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBera.

[Tonyuyenue n3o0paxeHu# B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

OnTtuyeckui CBETOBO/I.

Xon tydyei B cobuparoniei JuH3e.

XoJ1 Tyder B pacCeUBAIOLIECH JIMH3E.

[Tosrydenune n300pakeHuit ¢ MOMOUIBIO JINH3.

[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA M TEIECKOTIA.

10. Moaenb riaas3a.

11. Paznoskenue 6eoro cBeTa B CIEKTp.

12. [lomy4yenue O6emoro cBeTa MpH CIOKEHUHU CBETAa PA3HBIX IIBETOB.

Jlabopamopnvie pabomoul u onvimel.

1. HUccnenoBanue 3aBUCUMOCTH YyTrila OTPa)KEHHsSI CBETOBOTO Jydya OT yTiia
najIcHUsI.

© © N o gk w D PE



N3yuenune xapakTepucTUK U300pakeHUs MPEAMETA B INIOCKOM 3€pKaie.
Hccnenoanne 3aBUCUMOCTH yTJIa MPETOMIIEHUS CBETOBOTO JIy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonydenne n300pakeHUI C TOMOIILI0 COOMPAIOIIECH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTUYECKOM CHIIBI cCOOMparoiei
JIMH3BI.

6. OIBITHI TTO PA3JIOKEHHUIO OEIIOTO CBETA B CTIEKT.

OnbITHl IO BOCHPUSITHIO IIBETA MPEAMETOB MPU MX HAOIIOJEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pasznea 12. KBanToBbI€E ABJICHUS.

OmnwiTel Pesepdopaa u rmanerapHas mojenb atoma. Mogens aroma bopa.
Hcenyckanne u norsomeHue ceera aroMoM. KBanTel. JInHeWyaTbie COEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-u3inydeHusi. CTpoeHue aTOMHOTO
anpa. HykinonHas Mopens aroMHoOro sapa. HM3oromsl. PagmoakThBHBEIE
npeBpauieHusd. [lepuo nonypacmajia aTOMHBIX SIAEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsJ0BOTO U MAaCcCOBOrO YHCEIL.
OHeprusi CBsA3M aTOMHBIX siaep. CBs3p MacChl W SHEprum. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3IYyYCHHU HA IKUBBIC
OpraHU3MBL.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CnexTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopoaa.

HaOmronenue tpexoB B kamepe Busbcona.

Pabota cuéTurika HOHU3UPYIOIINX U3TyYCHUH.

Peructpanus nznydeHus: HpUpOJHBIX MUHEPAJIOB U TPOIyKTOB.

Jlabopamopnvie pabomoul u onvimel.

1. HaGmroneHue CrIOMIHbIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HDHEPTHM YACTUIIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. HM3mepenue paanoakTUBHOTO (OHA.

IToBTOPHUTEJIBbHO-000011IAKOIMIA MOYJIb.

[ToBTOpUTENHEHO--0000MIAONNI MOYJb IPEAHA3HAYEH ISl CUCTEMATU3AINH
U 0000IeHUsT TPEAMETHOTO  COJAEPKaHWs W OMbITa  JEATEIHHOCTH,
pUOOPETEHHOTO MPU M3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe NI MOATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy I0 (Qu3uke i1 oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII MpeaMET.
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[Ipn M3ydeHUM AAHHOTO MOJIYJIS PEaTU3yITCS U CUCTEMATU3UPYIOTCS BHUJIbI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUNBAETCS AOCTUKEHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAass TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOIOB HCCIEAOBaHUSA
SBIICHUN TPHUPOABI W TEXHUKH, OBJIAJCHHUE YMEHHUSIMH OOBICHATH (DU3HUECKUE
ABJICHMS, TPUMEHSS TOJYYCHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAueCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO ACATEIBHOCTHBIN XapakTep JAHHOTO pasjesa peanu3yeTcs
32 Ccu€T TOro, 4ro OOydYaloIlMecs BBIIOJHAIOT 33aJaHUs, B KOTOPBIX UM
IIPEAJIaraeTCs:

Ha OCHOBE TIOJNyYEHHBIX 3HAHUU pAaCO3HABaTh M HAYYHO OOBACHATH
(u3nuecKue IBICHUS B OKPYIKaOIIEeH MPUPOJIE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEOBaHUS (PU3NUECKUX SBIICHUH, B TOM
YUCIIE U1l IPOBEPKH FMIIOTE3 U MOJYYEHHS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPIrUy Ha OCHOBE 3aKOHA MPEBPAILECHHS U COXPAHEHHSI BCEX M3BECTHBIX BHJIOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HAIPABICHO

Ha JOCTHKEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare udydeHus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyyaromierocss OyayT cOpMUpOBaHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) nIaTPHOTHYECKOT0 BOCIIMTAHMSI:

— MPOSIBIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(u3nuecKol HayKH;

— [IEHHOCTHOE OTHOIIEHHE K TOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(DU3HUKOB;

2) rpasKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTHKEHUI (PU3UKH;

— OCO3HAaHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX NPHUHIMUIIOB B ACSATEIbHOCTU
YYEHOIO;

3) 3¢TeTHYECKOT0 BOCIIMTAHUS:

— BOCHPUATUE ICTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

— OCO3HaHHWE IEHHOCTH (U3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTAaBIISIOLICH
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPEca K HCCIIEI0BATEIbCKON
NeSITeNIbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJILHOIO
0J1aronosy4yus:

— OCO3HaHHME IIeHHOCTH Oe30MmacHoro oOpa3a >KHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXKHOCTHM TPaBWJI 0OE€30IaCHOTO TOBEICHUS Ha
TpaHCHOPTE, HA JI0pOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHHEM B
JIOMAIIIHUX yCJIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIIeKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OImMUOKY U TAKOTO KE MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIMTAHUSI:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAKTHYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON OpraHu3allK, TroOpoja, Kpasi) TEXHOJOTHUYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHUCIE U (PUIUUECKHUX
3HAHUM;

e — MHTEPEC K MPAKTUIECKOMY H3yUEHUIO podeccuil, CBI3aHHBIX ¢ GUUKOIL;

e 7)3KOJOTMYECKOT0 BOCTIMTAHHSA:

e — OpHEHTALMS HA NMPUMEHEHUE (PU3MYECKHX 3HAHMM JUIsl PElIeHHs 3a7ad B
00JIaCTH OKpY’KAIOWIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLLEH CPEIbI;

e — OCO3HaHME TIJI00ANBHOIO XapaKTepa HKOJIOTMUYECKHUX IpoOJieM U MyTeu Hux
pEIIeHNUS;

e 8) aganTanuuM K M3MEHAIMUMCH YCIOBHSM COLHAJIBHON M NPHPOAHOMH
cpenbl:

e — TOTPEOHOCTh BO B3aUMOJEHCTBUU TPU BBITOJIHEHUH HCCIECIOBAHUN U
MIPOEKTOB (DU3UYECKON HAIPaBIECHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSAM
IPYTHX;

e — TIOBBIICHWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPAKTUYECKYIO
JEeSTENIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (HOpMyITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTU
(du3uKwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIU3UPOBATh U BBISBISATH B3aUMOCBSI3H NPUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e — OIICHKAa CBOMX JEWCTBUI C Y4YETOM BIIMSHHS Ha OKPYXKAIOLIyI Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHUs TporpamMmbl Mo (U3MKE HAa ypOBHE OCHOBHOTO
oO1mero oOpa3oBanus y oOyyvaromierocs 0yayT chopMUpOBaHbI MeTanpeaIMeTHbIE
pe3yJbTaThl, BKIIOYAOIINE TT03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJSATHBHBIC
YHHBEpCaIbHbIC YUCOHBIC ICHCTBHSI.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

Bba3oBble Jiornueckue 1eicTBHA:



eBBISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(stBIIEHUN);

e YCTAHABIIMBATh CYIIIECTBEHHBIA MpPU3HAK KiIacCU(UKAIMU, OCHOBAHUS IS
000O0IIEHHS U CPaBHEHUS;

e BBISIBJISITH 3aKOHOMEPHOCTU M MPOTHUBOPEYMS B paccMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

¢ BBISIBJISITh TPUYMHHO--CIICACTBEHHBIE CBA3M MPH HW3YYCHUU (PUIUUECKUX
SIBIICHUI U MPOIIECCOB, JIeJaTh BHIBOJABI C HCIOIb30BAHUEM JIEAYKTHUBHBIX
U UHIYKTUBHBIX YMO3AKIJIIOUEHHUM, BBIIBUTATh TUIOTE3bl O B3aMMOCBS3SX
(bU3NYEeCKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpATh CIIOCOO pellieHus yuyeOHOU (pu3myeckoi 3anayu
(cpaBHEHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
MOJIXOJISIIIETO C yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBarebcKue 1eicTBUS:

* HICII0JIB30BATh BOMPOCHI KAaK UCCIEA0BATEIbCKUN MHCTPYMEHT IMO3HAHMS,

¢ IPOBOJUTH 10 CAMOCTOSITEIFHO COCTABIEHHOMY TUIaHY OIBIT, HECIIOKHBIN
(U3MYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOIrO
SIBJICHUS;

¢ OLICHMBaTh HA TPUMEHUMOCTb U  JIOCTOBEPHOCTh  HMH(pOpPMALHIO,
MOJyYEHHYIO B X0/I€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

* CAMOCTOATEIBHO (POPMYIHPOBaTH OOOOIIEHUS U BBIBOJBI 1O PE3yJbTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

 IPOTHO3UPOBATHh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh MPEANOIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmueii:

o IPUMEHSATH PA3JIMYHBIE METOJIbI, UHCTPYMEHThI U 3alpoChl MPHU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
bu3nIeCKON 3a7a9H;

e AHATTM3UPOBATh, CUCTEMATU3HPOBATh M HMHTEPHPETUPOBATH WH(GOPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM TPEICTABICHHS,

¢ CAMOCTOATEIBHO  BHIOMpATh ONTHMAIBHYIO  (QOpMY  MPEICTaBICHHS
uHbOpMallMl W WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KomMMyHuMKaTHBHBIC YyHUBEPCAJIbHbIC yYeOHbIE 1eHCTBHA:

eB XOJIe OOCYXICHHMS Y4YeOHOrOo MaTepualia, Pe3yJbTaToB JaOOPaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA pPELICHHE 33/Ja4d M MOAJAep KaHue
OJ1arokes1IaTeIbHOCTH OOIIEHNUS;



e COIIOCTABJIATh CBOU CYKIEHUS C CYKICHUSMHU JPYTUX YYACTHUKOB JHAJIOTA,
OOHapyXUBaTh PA3IUUHUE U CXOACTBO MO3UIIHIA;

e BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

o MyOJIMYHO TPEJICTABIATh PE3yIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

e IOHUMATh M MCHOJB30BATh NPEUMYIIECTBA KOMAHIHON W WHIWBUyaIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHOMN JEATEIBHOCTH, OPTaHNU30BbIBATh ACHCTBUS 10
e€ JIOCTI)KEHHUIO: pacHpeleNsiTb pojid, OOCyKIaThb HPOLECCHl U
pe3yJbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

¢ BHITIOJIHATH CBOIO 4acTh pPabOThl, JOCTUTas KaueCTBEHHOTO pe3yjbTara Io
CBOEMY HAIpPABICHUIO WU KOOPAMHHPYS CBOM JEUCTBUS C JPYyTHUMH
YIEeHAMH KOMaH/bL;

e OLICHMBATh KAayeCTBO CBOET0 BKJaJa B OOMIMN MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOIECHCTBHUSL.

PerJISITI/IBHbIe YHUBEpPCAJIBHBLIC yqeﬁnble HeﬁCTBHH

Camoopranm3amnus:

¢ BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUAX, TPEOYIOIINX IS
penieHns GU3NYECKUX 3HaHUM;

e ODUEHTUPOBATBHCS B PA3IWYHBIX  [OAXOJAX  IPHUHATUS  PELICHUN
(MHOUMBUYalbHOE, NMPUHATHE pPEIICHUs B TpyIIe, NPUHATHE pELICHUN
TpYMION);

e CAMOCTOSITEILHO COCTABJISTh AJITOPUTM pPEIICHUs] (PU3NYECKOUN 3a7auM WU
IJlaHa MCCIEAOBaHUS C YYETOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIIAaracMble BAPUAHThI pELICHUM;

e IeTIATh BBIOOP M OpaTh OTBETCTBEHHOCTH 3 PEUICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

e 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYyallMH U IIpeJIaraTh IJ1aH €€ H3MEHEHMS,

¢ O0OBSCHATh  NPUYMHBI  JOCTHXKEHHUS  (HEJAOCTHXKEHHS)  Pe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHMCJIE B XOJ BBITOJIHEHHS
(Gu3MYEeCKOro HUCCIEJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, M3MEHUBIIMXCS CHUTyallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBHSIM;

e CTaBUTh ce€0s HA MECTO JIPYroro 4ejoBeKa B XOJE CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;



e IPU3HABATh CBOE MPaBO HA OUIMOKY MPHU pelleHrnr (PU3NUECKHX 3a/1a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOTo0.

HPEAMETHBIE PE3YJIBTATBI

K xonIy oOydeHus B 7 KkJacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTION30BATh MOHATHS: (PU3UUECCKUE U XUMHUYECKUE SIBICHHS, HAOIIOACHHE,
OKCIIEPUMEHT, MOJIEb, TUTIOTE3a, CAUHUIIBI (PU3NIECKUX BEIMYMH, aTOM,
MOJIEKyJIa, arperaTtHbleé COCTOSIHUSA BemlecTBa (TBEpHOE, KHUAKOE,
razoo0pa3Hoe), MEXaHHYEeCKOe JBUKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPaeKTOpHs, paBHOACHCTBYOMIas cuia, nedopmaius
(ympyras, rmacTudeckas), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuyaTh siBiaeHUA (AUdQdy3usi, TEIIOBOE IBMKEHHE YACTUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWKEHHE, HUHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJN C 3aKPEIJIEHHOW OCHIO
BpalleHus, Imepenaya JaBieHUS TBEPABIMU TeNaMHU, XUAKOCTSIMU U
razamyd, arMocdepHoe JlaBlieHHWe, IUIaBaHUE TeJ, MpeBpalICHUs
MEXaHUYECKON DHEPTruu) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

e paCliO3HaBaTh  MPOSIBJICHUE  W3YYEHHBIX  (PU3UYECKUX  SIBICHUM B
OKpY’XalollleM MHpEe, B TOM 4YHCIe (PHU3NYECKUe SBJICHUS B TPHUPOJE:
MPUMEPHl JIBWKCHHUS C Pa3IMYHBIMH CKOPOCTSMH B JKMBOW M HEKUBOH
npupoje, ACHUCTBUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBjeHUS Ha >KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

e ONKCHIBATh M3YYEHHBIC CBOMCTBA TeJl M (DU3UUYECKUE SIBJICHUS, UCIIOJIB3YS
dbuznyeckre BEJIMYUHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeM,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, TJICUYO CHJIBI,
MOMEHT CWJbl, KOI(D(UIIMEHT TOJIE3HOTO JIEUCTBUS MEXaHU3MOB,
KHHETHYECKass W TOTCHIIMANbHAS JHEPrHs), NMPH ONMUCAHWUW IPABHIIBLHO
TpakTOBaTh  (U3MUECKU  CMBICT  HUCIOJB3YyeMBIX  BEJIMYWH, HX
0003HaueHUs W CAUHMIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3MYECKYIO BEJIUYUHY C JPYTUMHU BEIMYHMHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ys TIpaBuia CIOXEHUs1 CUJl (BIOJIb OJHOM mpsiMoif), 3aKkoH ['yka,



3akoH [lackans, 3akoH ApxuMmena, MpaBUJIO paBHOBecHs pbryara (0oka),
«30JI0TOE€ TPABUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
HEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa H
3alUChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

e OOBSCHATH (PU3MUYECKHE SIBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM UUCIE U
B KOHTEKCT€ CHUTyallud NPAKTUKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTHYECKHX IIaroB ¢ OMOpOil Ha 1-2 M3y4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 IeCTBUSI, UCTIONIB3YS 3aKOHBI U (hOPMYJIbI,
CBs3bIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHalIM3a YCIOBHS
3a/layd  3alKChbIBaThb KPAaTKOE YCIOBUE, MOACTAaBIATh (HU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHHUs 3a/lad, OLIEHUBATh PEATUCTUYHOCTD
NOJTy4YE€HHOU (pU3NUECKON BEINUNHBI,

e paclio3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO pEIIUTh MpPU MOMOIIU
(U3UYECKUX METOJIOB, B OTMCAHUU UCCIEAOBAHUS BBIACIATH POBEPSIEMOE
npeanosjoxkeHue  (TUMoTesy),  pa3nuyaTb W UHTEPHPETUPOBATH
IOJlyYE€HHBIH pe3yibTaT, HAaXOIUTh OIIMOKM B XOJE OIbITa, JAETaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

e IPOBOJIMTH OMBITHI IO HAOJIOJACHHUIO (PU3NUECKUX SBJIICHUNA WA PU3NYECKHUX
CBOMCTB Tei: (OpPMYJIUPOBATH MPOBEPSIEMbIE MPEATNOJIOKEHUS, COOUPaATh
YCTaHOBKY M3 MPEJIOKEHHOT0 000pYyA0BaHMSI, 3aMMChIBATh XOJ OIbITa U
(GbopMyJIHpOBaTh BHIBOJIBI;

* BBITIOJIHATD MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAacChl Teja, 00bEMa,
CWJIbI W TEMIIEpPAaTypbl C MCIOJb30BAHUEM AaHAJIOTOBBIX M IU(PPOBBIX
npuOOpOB, 3alUChIBaTh TOKa3aHWs MpUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOJUTH MCCIEAOBAHUE 3aBUCHMOCTH OJHON (PU3NYECKOW BEIMYMHBI OT
JIPYrol C HCIOJb30BAHMEM MNPAMBIX H3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIEroCs Telda OT BPEMEHU [BMXKCHMS Teja, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Teja, KayecTBa 00padOTKU MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CUJIBI OT 00BbEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
IJIaBaHusl TeJl, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM  y4€OHOrO HCCIEAOBaHUsA, coOUpaTh YCTaHOBKY W
BBIMOJIHATh M3MEPEHHUs, Clenysl NpPeUIoKEHHOMY IUIaHy, (pUKCHpOBATh



pe3yNbTaThl MOTYYEHHONW 3aBUCHUMOCTH (DM3MUECKUX BEIUMYUH B BUJEC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaMm
UCCIIEI0BaHMS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH
BEUIECTBA JKUIKOCTM W TBEPIOTO TeNa, CUjla TPEHUS CKOJIbXKEHMUS,
JaBJICHHE  BO3/AyXa, BBITAJIKMBAIONIAs  CWJa, JCWUCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTh TENO, KOIPPHUIIMEHT TMOJE3HOTO ACHCTBHS
IOPOCTBIX MEXAHU3MOB), CIEAys NPEUIOKEHHOW WHCTPYKUUU: TIpU
BBIMIOJIHEHUM H3MEPEHUIl cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMYHHBI;

e COOJTIO/IATh MpaBWJIa TEXHUKKA 0€30MacHOCTH MpH padoTe C J1ad0paTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPHUHIUNBI JEHCTBUS MPUOOPOB U TEXHUUECKHUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIKECS COCyAbl, OapoMmerp,
pBIYar, MOJABWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YyYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIMPOBOAA, THUAPABIMYECKUIN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKUX SBJICHUN U HEOOXOAUMbIEC (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH MIPUMEPHI (HAXOIUTh HH(POPMALMIO O TPUMEPaX) NPAKTUUECKOTO
UCIOJIb30BaHUSl (U3NYECKUX 3HAHMM B TOBCEIHEBHOM JKHU3HM JUIS
oOecrieueHusi 0€30MACHOCTHM TMpU OOpalieHuu ¢ npubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/0POBbS U COOJIOACHMUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEH Cpejie;

¢ OCYIIECTBJISITH OTOOP HMCTOYHUKOB HH(popMauuu B HWHTepHeTre B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE HMEIOLIUXCSI
3HaHUW M TYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SIBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BATh TPHU BBITIOJHEHUH YUYEOHBIX 3aJaHU HAyIHO--TIOMYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOTOo  COAECp)KAHUS, CIPAaBOYHbIE MaTepuabl,
pecypcbl cetu MHTepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC KpAaTKHE MHUCHMEHHBIE W YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
yyclie MyOJMYHO JIeNaTh KpaTKUe COOOIEHHUs O pe3ysibTaTaX MpPOEKTOB
WIM y4eOHBIX HCCIENOBaHUM, MPU 3TOM TIPaMOTHO HCIIOJIb30BATh



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

elIPY BBIMOJHEHUU YYEOHBIX MPOEKTOB W MCCIEIOBAHUN paCHpeAeisTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHH C TIOCTABJIICHHBIMU 3aJa4aMH,
CIEAUTh 3a BBINOJHECHHEM IUIaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIA  BKJIaJL B  JIEITEIIBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonIty oOydeHnus B 8 kjiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* ICIIOJIB30BATh IMOHSATHS: Macca U pa3MeEpPbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSHUS BEUIECTBA, KPUCTATUIMYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACBHIINICHHBIM Tap, BIAXHOCTh
BO3/yXa, TEeMIlepaTypa, BHYTPEHHSISI SHEpPrus, TEIJIOBON JIBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsjl, SJIEKTPUUECKOE MOJIe, MPOBOAHUKH
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

e pa3naMyYaTh SBJICHUS (TEIJIOBOE paCHIMpPEHUE U CKaTHe, TeIvlonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KANWUISIPHBIC SIBJICHUSI, UCTIapEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJ/IeBaHUE), KHUIICHHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3IIyYEHUE),
ANEKTpU3ALUs TEJ, B3aUMOJICHCTBUE 3apsiOB, JEUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JCHUCTBUE
MarHMTHOTO TOJIsl HAa TPOBOJIHUK C TOKOM, DJIEKTPOMATrHUTHAST MHIYKIINS)
[0 OINWCAHWID MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (U3UUECKOE SBIICHUE;

e paCllO3HABATh  MPOSIBJICHHUE  HW3YYEHHBIX  (PU3UYECKUX  SBJICHUN B
OKpY’)KalollleM MHUpE, B TOM 4Yuclie (u3nueckue SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBIC SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B mpupoae, uzinydeHne CoJiHIIAa, 3aMEp3aHHE BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, dJICKTPUIECKUE
aBJeHUsI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emuu, Jpedd MoMOCOB, pOJb MArHUTHOTO TOJISI IJi >KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B
y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHU;

e ONKCHIBATh M3YyYEHHBIE CBOMCTBA Tell M (DU3UYECKHUE SIBICHUS, HCIOJIB3YS
dbu3nyeckre BEJIMYMHBI (TeMIlepaTrypa, BHYTPEHHSSI SHEPIus, KOJUYECTBO
TEIUIOTHI, yJEJIbHAsl TEIIOEMKOCTh BEIIECTBA, yJAEIbHAs TeIoTa
TUIaBJICHUS, yAeNbHAs TEIUIoTa MapooOpa3oBaHUs, YACIbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOAPGUIMEHT TIOJNE3HOTO JCHCTBUA TEIUIOBOU



MAIllMHBI, OTHOCUTEIbHAs BIIAXXHOCTHb BO31yXa, JJIEKTPUYECKUHN 3apsih,
CUJa TOKa, DJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIICHHUE IPOBOIAHUKA,
yAEIbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUUECKOTO  TOKAa), MpPH  OMNHCAHUM TMPaBUIBHO  TPAKTOBATh
(bu3MYECKU CMBICTT HCIIOJIB3YEMbIX BEJIWYMH, 0003HAUEHUS U €IUHUIIBI
bu3nyecKux BENWYUH, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIIME JaHHYIO
GU3MYECKYI0 BENMYMHY C JPYTUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepPU30BaTh CBOWCTBA Tel, (U3UYECKUE SABJICHHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKOW TEOPHUHU
CTPOEHUsI BEIIECTBAa, MPUHLMI CYNEPHO3ULHUH MOJeH (HAa KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid ydacTKa LEeMNu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPrUM, IPU OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €0 MaTeMaTHYeCcKOoe
BBIPA)KCHHE;

¢ OOBACHATh (PU3MYECKHUE MPOILIECChl U CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi NPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 | —2 TOrMYecKuxX
IaroB ¢ omnopoil Ha 1—2 W3Y4YEHHBIX CBOMCTBA (DU3WYECKUX SIBIICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh Pacu€THBIE 3a/1a4 B 2—3 NEUCTBHSI, UCHOJb3Ys 3aKOHBI U (hOPMYJIbL,
CBsA3bIBatOLIME (PU3MYECKUE BEIUYHMHBI: HAa OCHOBE aHalIM3a YCIOBHS
3a/1a4d 3alUChIBATh KPATKOE YCIOBUE, BBISIBIATh HENOCTATOK JAHHBIX IS
peleHust 3a1a4yu, BIOMpaTh 3aKOHBI M (POPMYJIbl, HEOOXOIUMBIE I €€
pelieHusl, MPOBOAUTH pPAacUE€Thl M CPABHUBATh IOJIyYCHHOE 3HAYEHUE
(bu3nYeCKON BEJIMUUHBI C U3BECTHBIMU TAHHBIMU;

e pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO pEIIUTh MpU MOMOIIHU
(bU3MYECKUX METOJOB, MCIOJNB3Yys OMUCAHUE HCCIIECIOBAHUS, BBIJCISThH
IPOBEPSIEMOE  NPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAJIKA
IIPOBEJCHHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

e IPOBOJIMTH OMBITHI IO HAOIIOICHUIO (DU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB TeN (KanwUIspHbIE SBJICHMS, 3aBUCUMOCTD JaBJICHUS BO3ayXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUSI U HArpEeBaHUs
IpU U3JIyYEeHUH OT LIBETa M3Iydaroled (MOrjomnaronieil) moBepXHOCTH,
CKOpPOCTh MCIApPEHHsI BOJBlI OT TEMIIEPATYPBI XKUIAKOCTH M IUIOLIAAU €€
IIOBEPXHOCTH, DJICKTPU3aLMsA TEJI W B3aUMOJCHUCTBUE JIIEKTPUUYECKUX
3apsioB, B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YyaJIH3aLUA
MArHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, JIEUCTBUSI MATHUTHOTO TIOJISI HA
MPOBOAHUK C  TOKOM, CBOWCTBAa  JJIEKTpOMAarHura, CBOMCTBA



AJIEKTPOJIBUTATENS] TIOCTOSTHHOTO TOKa): (hOPMYIHPOBATH MPOBEPSEMBIE
MIPEANOJI0KEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHNUS,
OIKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

* BBITIOJTHATH MPSIMBIE U3MEPEHUS TEMIIepaTyphl, OTHOCUTEILHON BIaKHOCTH
BO37yXa, CHJBI TOKAa, HANPSHKCHHS C WCIOJb30BAaHUEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3MYECKUX BEIWYWH, CPAaBHUBATH PE3yJIbTAThHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

« IPOBOJIUTH HMCCIICAOBAHNE 3aBUCHMOCTH OJHON (PU3NYECKONW BEIHMYUHBI OT
Ipyrol ¢ UCIHONb30BAaHUEM TPSAMBIX HM3MEPEeHUH  (3aBHUCHMOCTH
COMPOTHBIICHUS TIPOBOJHMKA OT €ro JUIMHBI, IUIOMAIN ITONEPEYHOTO
CEYCHHMS U YACIBHOTO COMPOTUBJICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIET0 dYepe3 TMPOBOAHWK, OT HAaNpsHKECHUS Ha  MPOBOJIHHKE,
UCCJICIOBAHUE TIOCIEOBATEILHOTO U  MMapajuIeIbHOTO  COSAMHEHUMN
MIPOBOJIHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOMpPATh YCTAHOBKY U
BEITIOJTHATh WM3MEPEHHsI, CIACAysS MPEIIOKCHHOMY TUIaHy, (UKCHPOBATH
pe3yabTaThl TOJYYCHHOW 3aBHCUMOCTH B BHIE TaOmuIl ¥ rpaduKoB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHNS;

e IPOBOJINTh KOCBEHHBbIE U3MEpeHUs (Pu3ndeckux BeduuuH (yaenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOIITHOCTh JJICKTPUYECKOTO TOKA): IJIAaHUPOBATh W3MEPEHHs, COOMpaTh
IKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIENysl MPEII0KEHHON HWHCTPYKIIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COOJTIONIATH TIpaBUJIa TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
o0opyIoBaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JEHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCaHWs (B TOM YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHa, aMIlepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUUECKOM HHEPTUHU, DIEKTPOOCBETUTEIIHHBIC
npuOOPHI, HArPEBATEIbHBIC IEKTPOIPUOOPHI (TIPUMEPHI), ITCKTPUIECCKUE
MIPEIOXPAHUTEITH, AIICKTPOMATHUT, JIEKTPOIBUTATEIh TTIOCTOSTHHOTO TOKA),
WCITIOJIB3YSl 3HAHHUS O CBOWCTBAX (PM3MUYECKHMX SIBJICHUN W HEOOXOIUMBIE
bu3nYecKue 3aKOHOMEPHOCTH;

e PACIIO3HABATh TMPOCTHIE TEXHUYECKHE YCTPONUCTBA M H3MEPHUTEIIbHBIC
npuboOpel O CXeMaM U CXEMaTUYHBIM pPHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHUXPOMETP, TUTPOMETP, JBHUTaTEIh BHYTPECHHETO
CropaHusi, JJICKTPOCKOII, PEOCTaT), COCTaBJATH CXEMBI JJICKTPHUUYCCKUX
1ernel ¢ mocjaea0BaTeIbHBIM U TapaJlICIbHBIM COSAUHEHUEM 3JICMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHUS DJIEMEHTOB DJICKTPUUYECKUX IIETICH;



e IPUBOJUTH IPUMEPHI (HAXOIUTh MH(DOPMAITHIO O TPUMEPAX ) MPAKTUIECKOTO
UCIIOJIB30BaHUS (DU3UYECKUX 3HAHWW B TIOBCEIHEBHOW KU3HHU IS
obecricueHuss 0€30MacCHOCTH MpH  OOpallleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbSI M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH Cpefie;

¢ OCYNIIECTBJIATH TOWUCK HWHGOpManuu  (U3HUECKOTO  COACPKAHHUS B
WHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH © TyTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MUITM MOKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIL30BAaTh TPH BBHITIOJHEHUN YYEOHBIX 3aJlaHUA HAyYHO--TIOMYJISIPHYIO
JUTEPaTypy  (GU3MUECKOTO  COJEpX aHUs, CIPAaBOYHbIE MaTepualbl,
pecypcbl cetu HTEepHET, BiIageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M KpaTKUE YCTHBIE COOOICHUS,
0000mass uHOOpPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
CoIepKaHWs, B TOM 4YHCIE MyOJWYHO TPEACTABIATh PE3yJIbTATHI
MPOEKTHOM WJIM MCCIEN0BATENbCKON AESITETbHOCTH, PH ATOM TPAaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIM anmapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

elIPY BBIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOIECCOB pacHpeAeisaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MTOCTABJICHHBIMU 3a/1a4aMH, CJICAWTH 3a BHITIOJHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAd B
NeSTEeTLHOCTD TPYMIbI, BEHICTPAUBATh KOMMYHHUKATHBHOE B3aUMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHiry oOydenus B 9 kiiacce mpeaIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

¢ ICTIONIB30BAaTh  MOHATHS: CHCTeMa OTCcu€Ta, MaTrepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOTO JBMXKEHUS, nedopmarus
(ympyras, IacTudeckas), TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TEperpy3ku, HEHTP TSKECTH, aOCOIIOTHO TBEPAOE TElo,
IEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJHBI, 3BYK, WH(pPa3ByK M YJIbTPa3BYK, JJCKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS W TOTJIONIEHUs, anb(a-, 0eTa- U raMmma-u3IyueHus,
W30TOTIBI, STCPHAS DHEPTETHKA;

e pa3IMUaTh SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUWKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JABMKEHHUE TI0 OKPY>KHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABW)XECHME, KOoJeOaTeabHOE IBMKECHHE (3aTyXarolue |
BBIHYX/ICHHbIC KOJI€OaHMsI), PE30HAHC, BOJHOBOE JIBMKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHENHOE pacIpOCTPAHEHUE, OTPAKEHHE M INPEIOMIICHHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEJI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAs1 PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIEKTpa
U3ITy4YEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

epacro3HaBaThb  IMPOSIBJICHHE  M3YyYEHHBIX  (U3MYECKUX  SIBJICHUA B
OKpy>XarolieM Mupe (B TOM 4ucie (U3NYECKUE SBICHHUS B IMPUPOAE:
NPWINBBI U OTJIMBBI, JBUKEHUE MIaHeT COJIHEYHOUN CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB >KMBOTHBIMH,
3€MIICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHAaMH, 3XO0, IBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOJOrMYEecKoe AECUCTBHE BUIUMOTO,
yabTPadUOIECTOBOTO U PEHTIC€HOBCKOTO M3TyYEHUH, €CTECTBEHHBIM
PaaMOAKTUBHBIN ()OH, KOCMUYECKUE Iy4d, PaJAMOAKTUBHOE H3Iy4YEHUE
NPUPOAHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3JyYEHUA Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IE€PEBOAUTH IPAKTHUECKYIO 3aJady B
y4eOHY10, BBIACNATh CYIIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (PU3HUECKUX
SIBJICHU;

e ONIMCHIBATh M3YyYEHHBIE CBOWCTBA T€N M (PU3UYECKUE SBJICHHS, MCIOJIb3YS
(du3nuecKkue BENUYMHBI (CpelHssl WU MIHOBEHHAs CKOpPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYIOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC TeJa, HMITYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, MOTEHIMAJbHAs DJHEpPrusl Teia,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAs SHEPTUs CHKATOU
NPYKUHBI, KHHETHYECKash DSHEpPrus, IIOJIHAsI MEXaHW4ecKas DJHeprus,
NEepUOJ U YacToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIIEHUSI CPE/bl), MPU ONMUCAHUU
NpaBUJIBHO TPAaKTOBaTh (PU3UYECKUN CMBICI HUCHOJIb3yEMbIX BEJIMYUH,
0003HaYeHUsI W €AUHMIIBI (PU3MUYECKUX BEJIUYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3UYECKYIO BEIUUMHY C IPYTHMMH BEIMYMHAMH,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e XapaKTEepU30BaTh CBOWCTBA Tel, (U3MUYECKUE SBICHUA U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS SHEPIHM, 3aKOH BCEMUPHOTO TITOTEHUS,
OPUHIMI CYNEpPIO3UIMK CHJI, NPUHIUI OTHOCHUTENbHOCTH [ 'anunes,
3aKkOoHbl HBIOTOHA, 3aKOH COXpaHEHHUs HMITYJIbCA, 3aKOHBI OTPaXEHHS WU
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOT0 U MACCOBOIO YUCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

e O0BSCHATh (PU3MYECKUE MpoIlecCChl U CBOMCTBA Tel, B TOM YHCJIE U B
KOHTEKCTE CUTyallil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTH  OOBsICHEeHHME U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peIIaTh PACUYETHHIEC 3a7a4M (ONUPAIOIIHNECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BEIUYUHBI:
HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3alUChIBaTh KpPaTKOE YCIOBHE,
BBISIBIISAITh HEIOCTAIOLIME WM U30BITOUHBIE JAHHBIC, BEIOUPATh 3aKOHBI U
dbopMyIibl, HEOOXOAUMBIE AJIsI PEIICHHUS, TPOBOAUTH PACUETHI U OIICHUBATH
PEATHCTUYHOCTH TOJTYYEHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;

e pacro3HaBaThb MpPOOJIEMBI, KOTOpPHIE MOYKHO pELIUTh MpPH MOMOUIH
($u3NYECKUX METO/OB, HCIOJIb3Yysl ONUCAHHE HCCIEIOBaHUS, BBIIACIATH
IPOBEPSAEMOE MPEANOJIOKEHNUE, OLICHUBAaTh NPaBUIBHOCTh MOPSAKA
NPOBEJCHUSI  MCCIEAOBAHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

* IPOBOJUTH OTIBITHI 110 HAOJIIOJICHUIO (PU3NUECKUX SBJICHUN WIH (PU3NUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HploTOHa, 3akOHa COXpaHEHHUS
SHEpPrUH, 3aBUCHUMOCTh MEpHoja KOJeOaHW MPY>KWHHOTO MasTHHUKA OT
Macchl Tpy3a M KECTKOCTU TMPYKUHBI M HE3aBUCUMOCTHh OT aMILIUTYIbI
MajblX  KoyieOaHWW,  TPSIMOJMHEHHOE  pacCIpOCTpAHEHHWE  CBETa,
pasnokeHue Oeroro CBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300paKECHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pak€HUs MpeaMeTa B coOuparouieit
JWH3Ee, HAOMIOJEHUE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0OpynoBaHUs, ONHUCBHIBATH XOJA  OMNbITAa U €ro  pe3yibTathl,
(dbopMyJIHpOBaTh BHIBOJIBI;

¢ IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 TMPSMBIX W3MEPEHHM, OMpPEeaesss
CpellHee 3HAaYeHUE HU3MepseMOoil BeIMYMHBlI ((DOKYCHOE pacCTOSIHHE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOp cHocoba U3MEpEHUs
(M3MepUTEILHOTO PUOOpPa);

¢ IPOBOJUTH  HMCCIICOBAHUE 3aBUCUMOCTEH  (U3UYECKUX BEJIUYUH C
UCIOJIb30BaHUEM TMPSAMBIX H3MEpPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIB)KEHMHM 0€3 HaudalbHOM CKOpPOCTH, NEpHoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH
yria OTpak€HUs CBETa OT yrjla MaJeHUs U yTia NpeJoMJICHHUs OT yria
NaJieHus): TUIAaHUPOBAaTh MCCIEAOBAHUE, CAMOCTOSITENILHO COOMpaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYyUYEHHOM 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOJMI ¥ TpadUKOB, JeNaTh BBIBOJIBI 10
pe3ysbTaTaM MCCIIEI0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PUINYECKUX BEIUYMH (CpemHsis
CKOpPOCTb M YCKOpPEHHE Tejla IpU pPaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOpEHHE CBOOOJHOTO TMaJCHHUA, KECTKOCTh MPYXKHUHBI, KO3 UIHeHT
TPEHUSI CKOJBKEHMs, MEXaHHW4eckas pabdoTa W MOIIHOCTb, 4YacToTa M
nepuos KojeOaHMM MaTeMaTH4ecKoro U MPYKUHHOTO MAasiTHUKOB,
ONTHYECKass Ccuia CcoOupamolield JHH3bI, pPaJUOAKTUBHBIA  (DOH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh M3MEPEHUS, CIEIys MPENI0OKEHHOW HHCTPYKIUH, BBIUUCISTH
3Ha4YCHHUE BEJIMYUHBI U aHAJTU3UPOBATH MOIYYCHHBIE PE3yJIbTAaThl C yUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIOJIaTh MpaBWJIa TEXHUKU 0€30IaCHOCTU MpHU padoTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

epa3nMYaTh OCHOBHBIC TMPU3HAKK HW3YYCHHBIX (UINUECKUX MOJIEICH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aroMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIpa;

e XapaKTepU30BaTh  MPUHIUIBI  JEUCTBUS  HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAaHHWS (B TOM YHCIE:
CIHUIOMETp, NATYUKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, MepHuckomn, ¢oToannapar, OINTHYECKHUE CBETOBOJDI,
CHEKTPOCKON, JO03UMETp, KaMepa BuibcoHa), HUCHOIB3ys 3HAHUA O
CBOMCTBaX (U3NUYECKHX SBICHUW W HeoOxoaumble (U3UYECKUE
3aKOHOMEPHOCTH,

¢ ICTIOJIB30BAaTh CXEMbl U CXEMATHUYHBIE PUCYHKH W3YUYCHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENIBbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOLIECCOB
OpU PEIICHUH Y4eOHO--IPAKTUYECKUX 3a/1ay, ONTUYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;

e IPUBOJUTH MIPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWA B TIOBCEIHEBHOW JKHU3HHM JUIS
oOecrieueHusi 0€30MAaCHOCTM TMpU  OOpaleHuu ¢ npubopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY KalolleH cpejie;

¢ OCYHIIECTBJIATH MOUCK uWHGpoOpMauu  (U3HUECKOTO  COJACPKAHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYITHUPYS MOMCKOBBIA 3apocC, HAXOIUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH TMOJYYeHHON MH(QOpMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,



e ICTIOJIb30BAaTh TPH BBHITIOJHEHUN YYEOHBIX 3alaHU HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (PHU3NYECKOTO COACp)KAHUS, CHOPAaBOYHBIC MAaTEpUabl,
pecypcebl cetu HTEpHET, BiajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC MUCHMEHHBICE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHoOpMaIMU U3 HECKOJbKMX HMCTOYHUKOB (U3HUECKOTO COACpKaHUSA,
myOJIMYHO TPEACTABIATh PE3yIbTaThl MPOEKTHON MM MCCIIE0BATEIbCKOM
JNEATeIbHOCTH, TIPU OATOM TPAMOTHO  MCIIOJB30BATh  HU3YyUYCHHBIN
NOHATUUHBIM amnmapar u3ydyaeMoro pasiena (U3UKA U COMPOBOXKIATH
BBICTYIUICHUE Tpe3eHTalMell ¢ Yy4€ToM OCOOCHHOCTEH ayJauTOpUHU
CBEPCTHHUKOB.

[Inanupyembie  pe3ynbTaThl  OCBOGHHMS  yueOHoro mpeamera  «Duszuxan
JOCTUTAKOTCST B €IMHCTBE  yPOUYHOM M BHEYPOYHOU  JIEATEIIBHOCTHU
o0pa3oBaTeNbHON OpraHu3allii, peamu3yeMoil B COOTBeTCTBUM ¢ Paboueii
nporpammoit Bocutanusa bOY «HoBocserckas COLLL.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
Kountposbubie | IlpakTnueckue
n/n NMPOrpamMMbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypcsl
Pa3zjnen 1. ®u3uka u eé poJib B NO3HAHNH OKPY:KAIOLIEr0 MUpa
bubmuoreka [IOK
11 o - 2
vIsHIa © Hayka O TpHpoae https://m.edso0.ru/7f416194
bubmnoreka LIOK
1.2 o 2 1
VISHTHICCICHE BEHHHMHET https://m.edsoo.ru/7f416194
bubmuoreka [IOK
13 EctecTBenHOHA i METOJI ITO3HA 2 1
TECTBCHHONAYHHBI METOA HOSHAIE https://m.edso0.ru/7f416194
Hroro mo paznery 6
Pazgen 2. [lepBoHayaiibHbIE CBe/ICHUS O CTPOCHHH BeleCcTBa
bu6mmorexa [IOK
21 1
CTpoetie beltiecTsa https://m.edso0.ru/7f416194
99 JIBrOKeHre U B3aMMOIeHCTBHE YaCTHUII 5 1 bubnnorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHDIC COCTORMIA BEMECTa https://m.edso0.ru/7f416194
Hroro no paznemy 5
Pa3nen 3. /IBu:keHune U B3aUMo/lelicTBUE TeJ
bu6mmorexa [IOK
3.1 M 3
CXATITCCRO ABIACHHIE https://m.edso0.ru/7f416194
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bu6mmoreka [IOK

3.2 " 4
HEPIHA, Mavea, IIOTHOCTS https://m.edso0.ru/7f416194
bu6mmoreka [IOK
. .B 14
33 Cuna. Buper cin https://m.edso0.ru/7f416194
Wroro no pazneny 21
PesepBHOE Bpemst 1
Pasnen 4. laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra30B
41 [asnenue. [lepenaya naBiaeHus TBEPIBIMU 3 bubnuoreka [IOK
' TeJIaMHU, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmnoreka LIOK
4.2 JlaBIIeHHE JKHAKOCTH > https://m.edso0.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOChepHOe AaBIeHHe https://m.edso0.ru/7f416194
44 JlelicTBue )KUIKOCTH Y Ta3a Ha IOTPYKEHHOE 7 bubnuoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
PeszepBHOE Bpemst 1
Pa3nes 5. PaGoTa n MomiHOCTB. JHeprus
bu6mmoreka [JOK
1 P
S aboTa 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hpoctere mexanH3Mel S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.3 M 4
CRANHHCCKA JHepri https://m.edsoo.ru/7f416194
Wroro no paznemy 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pe3epBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kontpoabublie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TenjioBble ABJICHUA
. bubmmoreka [IOK
11 CrpoeHue 1 cBOICTBA BEIIECTBA 7 htts://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
1.2 T 21 1 5
CIVIOBLIC HIPOUECCH https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
PezepBHOE Bpemst 1
Pa3nen 2. JnekTpuyecKkue U MArHUTHBIE SIBJIEHUSA
21 DIIEKTpUYECKUE 3apsAJibl. 3apsKEHHbIE TeJa U 7 1 bubnuorexa [JOK
' WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.2 IT i i 20 1 7
OCTONITHBIN JNCKTPHACCIAI TOK https://m.edsoo.ru/7f4181ce
bu6nmotexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2.4 C) 4
FICKTPOMATHHTHAT HHIyKIuH https://m.edsoo.ru/7f4181ce
Hroro o pasaery 37
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBanue pa3aeaoB H TeM (uudpoBbIe)
Ne i/ P Kontpoabusie | IlpakTuueckue p
NMporpaMmbI Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannuyeckue sABJICHUSA
MexaHU4YeCKOe IBHKEHHE B CITIOCOOBI €ro bubauoteka [IOK
1.1 10 1
OIMCaHUsl https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaumoelictBue Ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHE 10 3
KOHDL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 40
Pa3znea 2. Mexannuyeckue K0J1e0aHUA M BOJTHBI
but6mmoreka [JOK
2.1 M 0 7 3
CXAMMICCIUC KOJChAHHA https://m.edsoo.ru/7f41ad4a6
bu6nmorexa [IOK
2.2 MexaHHUYeCKHE BOIHBI. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no paznery 15
Pa3nen 3. DJIeKTPOMArHUTHOE 0JI€ U DJIEKTPOMATHUTHBIE BOJTHBI
31 DNeKTpOMarHuTHOE T0JIe U 5 5 bubnuoteka [IOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasaery 6

Pasznen 4. CBeToBBI€ SIBJICHHS
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4.1 3aKO0HBI pacIpOCTPaHEHUS CBETA 6 2 bubmmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2
JIMH3BI U ONITUYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4. P 2
3 a3Nio)KeHue 0eIoro CBeTa B CHEKTP 3 htts://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3znen 5. KBanroBrle siBjieHusA
bu6mmoteka [IOK
Nl 41 4 1
5 CITyCKaHHE U TIOTJIOIICHHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
52 CTpocHue aTomHOro 3pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.3 S 7 1
/ICPHBIC peariun https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 17
Paznen 6. [ToBTOpUTEIHHO-00001AI0IMIT MOTY.JIb
6.1 [ToBTOpeHue u 0600ITIEHIE COEPKAHUS 9 9 bu6nmmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o paznery 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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