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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS COCTaBlieHA Ha
OCHOBE TOJIOKEHUI M TpeOoBaHMI K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenpHON Mporpammbl, mnpeactaBieHHbIx B DPI'OC OO0, a Takxke c y4éToMm
denepanbHOl paboueilt mporpamMmbl BocnUTaHus u KOHIENIMHM MpenojaBaHus yd4eOHOTro
npeaMmera «Pusukay.
Copepxanue  mporpaMMbl 1o (U3MKE  HampaBlIeHO  Ha  (OpMHUpOBaHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYy4alolUXCs W OpraHU3alui0 HM3yuyeHUs (QU3UKU Ha
NesITebHOCTHOM OocHOBe. B mporpamMe no ¢usuke y4uTBIBaOTCS BO3MOXHOCTH Y4e€OHOIO
npeamera B peanusamuu  TpeboBanmit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM |
METalpeIMETHbIM  pe3ylbTaraM  oOydyeHHMs, a  TaKkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0o 00pa30BaHMsL.
[TporpammMa mo (u3MKe ycTaHABIMBAET pacHpeieseHHe y4eOHOro mMarepuana Mo rojaam
oOyuenus (mO KiaccaMm), NpeIyaraeT NPUMEPHYIO IMOCIEeI0OBATEIbHOCTh H3YUEHHUS TEM,
OCHOBaHHYI0 Ha JIOTHMKE pa3BUTHUA MPEIMETHOrO COAEpP)KAaHHUA U Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIITNXCS.
[TIporpamMa 1o ¢usuke pazpaboTaHa C ILEIbI0 OKa3aHUSs METOJUYECKOM MOMOLIH
YUHUTEIIO B CO3JaHUU paboyell MporpamMMsbl 0 y4eOHOMY MpEIMETY.
dusmKa ABISIETCS CUCTEMOOOPA3YIOIIUM I €CTECTBEHHOHAYUYHBIX YUEOHBIX MIPEIMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U SIBICHUH, M3y4aeMbIX XHMHUEH,
Ouosiorueit, actpoHoMueil u uznyeckoit reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MPEIOCTaBiseT HamOosee siCHble 00pa3lbl MPUMEHEHHS HAyYHOTO METoJa
MO3HAHMSI, TO €CTh CIIOCO0A MOIYYEHUS JOCTOBEPHBIX 3HAHUN O MUPE.
OpHa W3 TIaBHBIX 331a4 (pu3myecKoro oOpa3oBaHUsl B CTPYKType oOmiero oopa3oBaHus
COCTOUT B (OPMHPOBAHUU ECTECTBEHHOHAYYHOH TI'DAaMOTHOCTM U HHTEpeca K Hayke Yy
oOydJaronuxcsi.
N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEAINOJAraeT OBJIAJACHUE CIETYIOLUMHU
KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOLUIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® Hay4HO OOBSCHSTH SIBIICHUS;
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICOBAHMS;
® UHTEPNPETUPOBATh JaHHBIE M MCIIOJIB30BATh HAy4YHbIE JOKA3aTEJIbCTBA IS
MIOJTyY€HUs BBIBOJIOB.
Ilenn u3yyeHus (U3MKKM Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs ONpPE/EICHbI B
Konuenuuu npenopaBanus yue6Horo npeamera «Pusuka» B 00pa3oBaTeNIbHBIX OpraHU3aLUiX
Poccuiickoit ®enepanuy, pealu3yloOIIUX OCHOBHBIE 00I1€00pa3oBaTebHbIE MPOTPAMMBI,
yTBepkAEHHON pemeHneM Kosutermm MunucrepctBa npocsenienust Poccuiickoin denepannun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K4BH).
Henu nzyyenus Ppu3nKu:
e [puoOpeTeHHe HHTepeca M CTPEMJIEHUS OOYyYaloIUXCsd K HAyYHOMY H3yUYEHHIO
MPUPOJBL, PA3BUTHE UX YHTCIUICKTYAIBHBIX U TBOPYCCKHX CIIOCOOHOCTEH;

® Dpa3BUTHE MPEJCTABICHUH O HAayyHOM MeETOAE IMO3HaHHMA U (OPMHUPOBAHUE
MCCJIEIOBATEIbCKOTO OTHOILIEHUS K OKPYXAIOUIUM SBJICHUSAM;

e (opMupOBaHHE HAyYHOTO MHPOBO33PEHHsI KaK pe3ysibTaTa U3yYeHHUs] OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHME NPEACTABICHUN O pPOJIU (PU3MKH Ul PA3BUTUS JAPYTMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHIA;

® Dpa3BUTHE MPEACTaBICHUH O BO3MOXKHBIX cdepax Oynymeidl mnpodeccrnoHaIbHON
NeSITeTIbHOCTH, CBSA3aHHOU ¢ (DM3MKOI, MOATOTOBKA K JajbHEHIIEeMy 00yYeHHIO B 3TOM
HalpaBJICHUM.

Joctuxkenne STHUX Lened MporpaMMbl MO (U3MKE Ha YpOBHE OCHOBHOIO OOIIETO

00pa3oBaHMs 00eCNeUnBaCTCs PeIICHUEM CIICAYIOUINX 3a1a4:

e MpuoOpeTeHHe 3HAHUW O JHUCKPETHOM CTPOEHUU BEUIECTBA, O MEXaHWYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuOOpEeTeHHE YMEHHHM ONUChIBaTh M  OOBACHATH (U3WYECKUE SBIEHUS C
UCII0JIb30BAaHUEM IOJTyYSHHBIX 3HAHUIA;

® OCBOCHHME METOJOB pEHICHHsS NPOCTEHINUX pacyE€THBIX 3aJad C HCIIOJIb30BAHUEM
du3nueckux Mozenel, TBOPUYECKUX U MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YyMEHWH HAONIOMAaTh TPUPOJHBIC SBICHUS H  BBINIOJIHATH  OTIBITHI,
nabopaTopHble pabOThl W 3KCIEPUMEHTANbHBIE HCCIEIOBAHUS C HCHOJIb30BAHUEM
U3MEPUTENIbHBIX PHOOPOB;

e OCBOEGHHME NPUEMOB paboOThl ¢ MH(OpMaNMed (QUIUUYECKOrO COAEpKAHMS, BKIIOYAs
UHQOPMALIMIO O COBPEMEHHBIX JOCTHKEHMAX (PU3MKM, aHaIu3 U KPUTHYECKOE
OlLICHUBaHHE MHPOPMALINY;

® 3HAaKOMCTBO cO c(hepamu NpohecCHOHATBHON NeSATEIbHOCTH, CBA3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMH TEXHOJOTMSAMH, OCHOBAHHBIMH Ha JOCTHXCHUAX (PUIUUECKOM
HaYKH.

Ha u3yudenue ¢usuku (6a30BbIN YPOBEHB) HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS

otBoauTCcs 238 yacoB: B 7 kjacce — 68 dacoB (2 yaca B Hezeln0), B 8 kiacce — 34 yaca (1 gac B
HEJICIIO), B 9 KJ1acce — 68 4acoB (2 yaca B HEJIEINI0).

[Ipemiaraemplii B mporpamMme 1o (HU3MKE MEpedeHb J1a0OPaTOPHBIX PadOT U OIMBITOB
HOCUT PEKOMEHATENIbHBIN XapakTep, YUUTENb JIeIaeT BBIOOP MPOBEACHNUS 1a00PaTOPHBIX paboT
M ONBITOB C Y4éTOM HHAMBUAYAJTbHBIX  OCOOCHHOCTEW  OOydYaloOIIMXcs,  CIIUCKa
SKCIICPUMCHTAJIbHBIX 33[[3HI/II>1, npeajaracMbiX B paMKaxX OCHOBHOTO TOCYydapCTBECHHOI'O
9K3aMeHa 1o (hu3uKe.



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Pa3nes 1. ®Pusnka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoze. SABneHus npupoasl. PU3NUYECKUE SABICHUS: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeaMYUHBL. V3MepeHne Qusnueckux BenndyuH. Duszndeckue NpUOOPHI.
ITorpemHocTh M3MepeHui. MexayHapoiHas CHCTEMA €IMHHIL.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH H3y4yaroT NMpuponay. EcrecTBeHHOHaydHbII
METOJ TIO3HaHWs: HAOJIOJECHUE, MOCTAaHOBKA HAY4YHOIO BOINPOCA, BBIIBMKEHUE THIIOTE3,
9KCHEPUMEHT [0 IIpPOBEpKe THUIOTe3, OOBsACHEHHWE HabmogaeMoro spieHus. OnucaHue
(u3MUeCcKuX SABJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMS.

2. Owusznueckue NpuOOPHI U MpoLEeaypa MPSIMbIX U3MEPEHUI aHaJIOrOBBIM U IU(PPOBBIM

npudopom.

Jlabopamopnvie pabomul u onvimot.

1. Omnpenenenue LEHbI JeICHHUS Kbl HU3MEPUTEIBHOTO MpUbopa.

W3mepenne pacCTOSHUM.
N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenue pasMepoB MajbIX TEJ.

uhwNwN

W3mepenune TemrmepaTypsl IMPU TMOMOIIM SKHJIKOCTHOTO TEPMOMETpa W JaTdyuka
TEMIIEPATYPHI.
6. IIpoBemeHue WCCIEAOBAHUS IO MPOBEPKE THIIOTE3bI: JAIBHOCTH IOJIETA IMApPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, YeM OOJIbIIIe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaabHbIe CBEIEHUS 0 CTPOEHHH BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJICKYJBI, UX pa3Mepbl. OMBITHI, OKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BEIICCTBRA.

JlBmkenne vactuil BemecTBa. CBs3b CKOPOCTH JBMXKCHUS YACTHI[ C TEMIIEPATYPOH.
bpoynoBckoe naBmxenue, nupdysua. BzaumopeiicTBue 4YacTUI[ BEIIECTBA: MNPUTSHKEHHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH ©  TBEPIBIX
(kpucTaIMYecKux) Ted. B3auMocCBsI3p MeXAy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSHHMA
BOJIBI.

Hemoncmpayuu.

1. HaGmronenne 6pOoyHOBCKOTO JBH)KECHUS.

2. HaGmoaenue nuddysun.

3. HaOmonenue sBieHUM, OOBICHIIOMMXCS MPUTHKEHUEM WIH OTTAJKUBAHUEM YaCTHII

BELIECTBA. 4

Jlabopamopuwvie pabomut u onvimot.

1. OmeHka guamMeTpa aToMa METOI0M PSIOB (C UCTIOIb30BaHueM (GoTorpaduii).

2. OmbIThl O HAOJIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl O 0OHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MIPUTSKEHUSI.



Pa3nen 3. /IBu:keHUe U B3auMoOAeiicTBHE TeJl.

Mexannueckoe JBHKEHHE. PaBHOMEpHOe M HepaBHOMepHOe JBrkeHue. CKOpOCTb.
CpenHsist CKOpoCTb IIPY HEPABHOMEPHOM JBMKCHUH. Pacd€Tr IyTH U BpeMEHU JBUKCHMUS.

SBnenne uHepuuu. 3aKOH MHEpUMHU. B3ammoneicTBHE TN Kak NpPUYMHA W3MEHEHUS
CKOpOCTH JBMXXEHMs Tesl. Macca kak Mepa MHEpTHOCTH Tena. IlmoTHocTh BemiectBa. CBS3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIeCTBA.

Cuna kak xapakTepucTHKa B3aumojeictBus Ten. Cuma ymnpyrocth M 3akoH ['yka.
W3MmepeHne cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBieHue TAroreHus U cuia Tsbkectd. Cuna
TSDKECTH Ha JApYyrux IutaHerax. Bec tema. HeBecomocTs. CloKeHHME CHII, HalpPaBIEHHBIX IO
onHou npsimo. PaBHonelcTByromas cuin. Cuna TpeHus. TpeHne CKONbXEHUS U TPEHUE TOKOSL.
TpeHue B npupoJe U TEXHUKE.

Hemoncmpayuu.

HaGnroneHne MexaHN4ecKoro ABUKEHUs Tela.

H3mepenne cKopocTy NPSIMOJIMHEUHOTO ABMXKEHUS.
HabnroneHue siBineHust MHEPLUU.

HabmtoneHne u3MeHeHus! CKOPOCTH MPH B3aUMOJICHCTBHUHU Tell.
CpaBHeHuE Macc 110 B3aUMOJICHCTBUIO TEIL.

ok wnNE

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOH.

Jlabopamopuwvie pabomut u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO IBMIKEHMs (IIapHKa B KUIKOCTH, MOJIEIU
AIIEKTPUYECKOTO aBTOMOOMIISL U TaK Jiajee).

2. OmnpeneneHue CpeaHe CKOPOCTH CKOJIBXEHHs Opycka WM IIapuKa MO HAKJIOHHOU
IUIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TeEIA.

4. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsHKEHUs (IeGopManui) Mpy>KUHBI OT
NPUITOKEHHOW CUIIBI.

5. OnbIThl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella U
XapakTepa CONPUKACAIOIIUXCSI TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Hasnenne. CnocoObl yMEHbLICHHS M YBEIMYeHHs JaBjieHus. JlaBneHue rasa.
3aBUCHUMOCTH JIaBJICHUS ra3a OT 00bEMa, TemnepaTypsl. [lepenaua naBneHust TBEPABIMU TEJIaMHU,
KHUIKOCTAMU M razamu. 3akoH [lackans. [IHeBMaTHyeckre MamnHBL. 3aBUCUMOCTH JTABJICHUS
KHUIKOCTH OT rinyounsl. ['mapocratmueckuii  mapamokc. CooOmarommuecst — COCYIb.
I'mapaBnuyeckre MeXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe aaBiieHue. [IpUuMHBI CyIIeCTBOBAaHUS BO3AYLIHON
obonouku 3emiu. OmeiT Toppuuemn. M3mepenue armocdepHoOro napiieHUs. 3aBUCHUMOCTb
aTMOC(EpHOro JaBJIE€HUS OT BBICOTHI Haja ypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(EpHOTO JaBJICHHS.

JlelicTBue JKMAKOCTM M Ta3a Ha TOTPYKEHHOE B HUX Telo. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxormiaBanue.

Hemoncmpayuu. 5

1. 3aBUCHMOCTbH JaBJICHUS ra3a OT TEMIEPaTypHI.

2. Tlepenaua naBieHUs )KUIKOCTHIO M TA30M.

3. Coobmaromuecs cocybl.

4. T'mppaBnuyeckuil rmpecc.



[TposiBnenue neiicTBrst aTMOC(HEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT O0BEMa TOTPY)KEHHONW 4YacTH Tela H
IUIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue 1UIaBaHMs TeN: IUIABAHWE WA TOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIICHHUS INIOTHOCTEM Tela U KUIKOCTH.

Jlabopamopnvie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOM B KUIAKOCTh
4acTH TeJa.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B
JKUJKOCTB.

IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CWIIBI, JEHUCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MaCCHI TeJIa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHJIbI, ICHUCTBYIONIECH Ha
TEJIO B XUIAKOCTH, OT 00BEMa HOl"py}KéHHOI\/II B )KHUJKOCTh 4aCTHU T€JIa U OT IINIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeoMeTpa WIM KOHCTPYMPOBAaHHE JIOAKM MU OINpeciieHue e€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGora n MoIHOCTDH. JHeEprus.

Mexanunveckas pabora. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmiio paBHOBecHs
peryara. [IpumeHeHne mpaBuiia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
KII/I npocteix Mexanu3MoB. [IpocTbie MeEXaHMU3MBI B OBITY M TEXHHKE.

Mexanuueckass sHeprud. KuHeTtmueckas W mnoTeHUManbHas osHeprus. lIpeBpameHue
OJIHOTO BHJIa MEXaHUYECKON SHEPTUHU B IPYroil. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.
Hemoncmpayuu.

1.

IIpumepsI MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomesl u onvimol.

1.

2.
3.
4.
8 KVIA

Onpenenenne paboOThl CWIBI TPEHUS IPU PABHOMEPHOM JIBIJKEHUHM Tela IO
TOPU30HTAJILHON TOBEPXHOCTH.

HccenenoBanue ycinoBui paBHOBECHS phlyara.

N3mepenne KII/] HakTOHHON MIIOCKOCTH.

N3ydenune 3aKkoHa COXpaHEHU MEXaHUYECKOU SHEPTUH.

CC

Pa3nen 6. TenioBble siBJIeHNS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOM TEOpUU CTPOEHUs BemlecTBa. Macca
U pasMCpbl aToOMOB H©W  MOJICKYJL. OHI:ITBI, MOATBECPKAAOIIUEC OCHOBHBIC ITOJIOKCHUA
MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Monpenu TBEPOTO, KUIAKOTO U ra3000pa3HOTO COCTOSHUHN BemecTBa. Kpucrammmyaeckne u

amopdusie Tema. OOBsiCHEHHE

6cBOICTB Ta30B, KMAKOCTEH wH TBEPIBIX TEI HA OCHOBE

MTOJIOKCHUH MOHCKynﬂpHO-KI/IHeTI/I‘IeCKOﬁ TCOPUHU. CMaunBaHue u KallWJJIIPHBIC SBJICHUA.
TemmoBoe paciiupCHUC U CKaTUC.



Temnepatypa. CBs3p TeMmImepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YACTHIL.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHUS BHYTPEHHEH »JHEpruu: Teruionepeaadya Hu
coBeplieHre paboThl. Buapl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKITHS, H3ITyYCHHUE.

KonnuectBo TemnoTel. YenbHas TEIIOEMKOCTh BeEIIECTBA. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIIoBOro Oananca. [lmaBieHue u OoTBepAEBaHUE KPUCTAJUIMYECKHX
BEIIECTB. YJenbHas Temaora IuiaBieHus. IlapooOpa3zoBanue u koHneHcauus. Mcmapenwe.
Kunenune. VYpaenbHas Termaora mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYphbl KUIICHUS OT
aTMoc(hepHOTro JaBJICHHMS.

Brnaxnocts Bo3myxa.

OHeprus TOIUINMBA. Y IelbHAs TEIUIOTA CrOPaHUsI.

[Tpunnuner pabotel TerioBbix asurateneid KIIJ[ temmoBoro pasurarens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKaIOLIEH Cpeibl.

3aKOH COXpaHEHUs U IIPEBPALIEHMSI SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Habmtonenne OpOyHOBCKOTO JIBHKEHHUS.

Ha6monenue nuddysumn.

Habmionenue siBieHni cMaunBaHUs M KAITWLIISIPHBIX SIBJICHUH.

Habumroienue TemnoBoro pacimvpeHust Ted.

M3MeHeHune 1aBiieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXACHUU.
[TpaBuiia u3MepeHust TEMIIEPaTyphI.

Bupsl Terionepenayn.

OxJaxkieHue Ipy COBEpLICHUH PabOTHI.

W oKoNOL R WNE

HarpeBanue npu coBepiiieHuy paboThl BHEITHUMHU CHUJIAMH.
. CpaBHEeHME TEIIOEMKOCTEHN pa3TUYHbBIX BEIECTB.

=
= O

. Habmronnenue xumenusi.

[EY
N

. HabmoieHmne mocTosiHCTBA TEMIEpaTyphl MPU TIIABICHHUH.

13. Mojenu TenIoBbIX JBUTAaTEIEH.

Jlabopamopnsie pabomeul u onvinol.

1. OmnbITel MO 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

OMBITHI IO BHIPANTMBAHUIO KPUCTAJVIOB MIOBAPEHHOM COJIM WIJIH caxapa.

OnbIThI 10 HAOIOJEHHUIO TETIJIOBOIO PACIIMPEHUS Fa30B, JKUJKOCTEH U TBEPIBIX Tell.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

vk W

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBICHHUSA BO3AyXa OT ero o0béma u

HarpeBaHMs WIHM OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JWHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTypsbl.

7. HaOmonenue m3MeHEHUs] BHYTPEHHEH SHEPTHH Tella B PE3ysbTaTe TEIUIONepenayn 1
palboThI BHELIHUX CHUII.

8. MHccnenoBanue sBJICHUS TEIJIOOOMEHA NMPH CMEIIMBAHUM XOJIOJHOM U ropsiueil BOJbl.

9. OmpepeneHue KONMYEGTBA TEIUIOTHI, MOJYYECHHOTO BOJAOW MPU TEMIOOOMEHE ¢
HarpeTbIM METaUIMYECKUM UIMHAPOM.

10. Onpenenenue yneabHON TEMIOEMKOCTH BELIECTBA.

11. HccnenoBanue npouecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIaXHOCTU BO3/yXa.



13. Onpenenenue yneabHON TEIUIOTH TUIaBJIEHUS JIbJA.

Pazgen 7. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Tea. JlBa poja 3JeKTpUYECKHX 3apsAnoB. B3anMoneincTBre 3apsyKeHHBIX
ten. 3akoH Kynmona (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBHUS 3apsOKEHHBIX TeT OT BEJIHMYMHBI
3apsAZI0B U PACCTOSTHUS MEXKY TEIaMH).

Onexkrpuueckoe nose. HanpsxkénHocTs anekTpuyeckoro noss. Ilpunuun cynepnosunuu
ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAnoB. DJIEMEHTapHBIM 3JeKTpudeckuil 3apsia. CTtpoeHue
aTtoMa. [IpoBOAHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

OJIEKTPUYECKUM TOK. YCJIOBHS CYLIECTBOBAaHHS 3JIEKTPUYECKOTO TOKa. VcTOuHMKH
MOCTOSTHHOTO TOKa. JIeMcTBUSA AIIEKTPHUYECKOr0 TOKa (TEIIoBOe, XMMHUYECKOe, MAarHUTHOE).
DIEKTPUYECKUM TOK B )KHMJIKOCTSX U ra3ax.

Onekrpuyeckass wnenb. Cuia Toka. JnekTpuueckoe HampsbkeHue. ConpoTuBIIEHHE
IPOBOJHMKA. Y/IEIbHOE COINPOTUBIEHUE BellecTBa. 3akoH Oma Ui ydacTKa LENH.
[locnenoBarenbHOE U MapauieIbHOE COEIMHEHHE MPOBOIHUKOB.

PaboTta 1 MOIIHOCTD 3JIEKTpUUYECKOro Toka. 3akoH /xoyns—Jlenna. DnexTpuyeckue nenu
Y TIOTPEeOUTENN AIEKTPUIECKOM 3HEpruu B ObITY. KopoTKkoe 3aMbIkaHuE.

[locTosiHHble MarHuThl. B3anMoaeicTBHME NOCTOSHHBIX MarHUTOB. MarHuTHoe IOJe.
MarunutHoe nojie 3eMJIM M €ro 3Ha4eHWe s Ku3HU Ha 3emiie. OnbIT Opcrena. MaroutHoe
T0JIE€ AJIEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. JleiicTBUE MarHUTHOTO
MoJIsI HAa MPOBOAHMK C TOKOM. OJEKTPOJBHMraTeilb IOCTOSHHOrO ToKa. Mcnoas3oBaHue
AJIEKTPOJBUTATENCH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apaned. SIBneHue anekTpomMarHuTHOW uHAykuuu. [lpaBuno  JleHua.
Onektporeneparop. CrnocoObl TOJYYSHHUS DJICKTPUYECKOW HHEPruu. OJIEKTPOCTAHIIMH HA
BO300OHOBJISIEMBIX UCTOUHHUKAX SHEPTHUH.

Hemoncmpayuu.

DJeKTpu3aIus Tell.

JIBa posia aNEeKTpUUECKUX 3apsA0B M B3aUMOJCHCTBUE 3apsKEHHBIX Tell.
Y CTpoUCTBO U JEHCTBUE DIIEKTPOCKOIIA.

DIIEKTPOCTAaTUUECKAsl UHTyKLIUS.

3aKOH COXpaHEHUSs ANEKTPUUECKUX 3apsiI0B.

[IpOBOOHUKYN U JUDIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

M cToYHMKY TOCTOSSHHOTO TOKA.

W NOU R WNRE

JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUIA TOK B KUJIKOCTH.

o
= O

. "'a30BbIi1 pazpsa.

=
N

. I3mepenHue CuITbl ToKa aMIepMETPOM.

[EY
w

. I/IBMepeHI/Ie OJICKTPHUYCCKOI'O HAITPAXKCHHUA BOJIBbTMETPOM.

[EnY
o

. Peoctat u marasun COHpOTHBJ’IGHHﬁ.
. Bzaumopeticteue HOCT(%IHHLIX MAarHuToOB.

=
a U

. MOI[eJ'II/IpOBaHI/IC HCEBO3MOXHOCTU pa3aCiICHUA IIOJIKOCOB MaruuTa.

[EY
~

. MOI[CJ'II/IPOBaHI/Ie MarHMTHBIX II0JI€H ITOCTOSHHBIX MarHUTOB.

=
(o]

. OneIT Opcrena.



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

MarnuTtHo€ 1noJje Toka. IJIeKTPOMAarHuT.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

Uccnenoanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIAH.

OmnbiTel Dapanes.

3aBUCHUMOCTD HaIlpaBJI€HUS! UHAYKIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHMS.
DIIEKTPOTreHEepaToOp MOCTOSTHHOTO TOKa.

Jlabopamopnvie pabomul u onvimot.

1. OmbITHI IO HAOIIOCHUIO ANEKTPU3AMHU TeNl HHAYKIIMEH U IIPH CONPUKOCHOBEHUH.

2. HccnenoBanue AeWCTBUS AIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKH.

3. CoOopka u nmpoBepka pabOTHI AEKTPUICCKON IIEMTU TIOCTOSTHHOTO TOKA.

4. VI3amepeHue u peryaupoBaHue CUIIbI TOKA.

5. H3mepeHue u peryanupoBaHUE HAMPSKECHHUS.

6. HMccnemoBaHme 3aBUCHMOCTM CHJIBI  TOK4, HMIYIIErO 4Ye€pe3 PpEe3ucTop, OT
COIPOTHUBIIEHUS PE3UCTOPA U HAIPSYKEHUS HA PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BJIEKTPUYECKOIO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIAHN IONEPEYHOr0 CEYEHHsI U MaTepHala.

8. IlpoBepka mpaBwiia CIIOKEHUS HANPSHKEHUM IPU IOCIEAOBATEIBHOM COECIUHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuia JUisl CHJIBbI TOKA MPU MapaIEIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUUIECKOTO TOKA, UIYLIETO Yepe3 PEe3UCTOP.

11. OnpeneneHne MOIHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBaHye 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha Hel.

13. Onpenenenne KII/[ narpeBaTens.

14. NccnenoBaHre MarHUTHOTO B3aUMOJAEUCTBHS ITOCTOSIHHBIX MarHUTOB.

15. VI3yyeHne MarHMTHOTO TOJS TOCTOSHHBIX MAarHUTOB MpPU HX OOBEAMHEHUH WU
pas3eiieHun.

16. MccnenoBanue JEHCTBUS DJIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyIIKH C TOKOM U
Mar"ura oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTyIIKE.

18. M3y4eHue AeCTBHUS MATHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. N3smepenue KI1/] anexTpoaBurareabHOl yCTaHOBKH.

21. OnbITHl IO MCCIIEJOBAHMIO SIBICHUS AJIEKTPOMArHUTHOW WHAYKLMHU: HCCIIEIOBaHUE
M3MEHEHUH 3HAYCHUs U HAIPaBJIEHUS MHAYKIMOHHOIO TOKa.

9 KVIACC

Pa3nes 8. Mexannveckue siBJICHUSI.

Mexannueckoe asrkenuedMarepuanbnas Touka. CucremMa orcuéra. OTHOCHTENIHLHOCTE
MEXaHUYECKOTO JBWXKEHUS. PaBHOMepHOe mpsiMosiMHENWHOoe aBwxkeHue. HepaBHOMepHOE
NpsMOJIMHEWHOe JBrKeHue. CpenHsiss M MIHOBEHHash CKOPOCTh Tejla NPH HEPAaBHOMEPHOM
JIBUKEHUH.



VYckopenue. PaBHoyckopeHHOE TipsiMosinHeHOe nBmKeHrne. CBobogHOoe nageHue. OmnbIThI
[Nanunes.

PaBHOMepHOE ABMKEHHE MO OKpYy>KHOCTH. [lepuon u dactora oOpamieHus. JIluneliHas u
yIJI0Basg CKOPOCTH. LIeHTpoCcTpeMUTENbBHOE YCKOPEHHE.

IlepBbiit 3akoH Hberorona. Bropoii 3akon Herotona. Tperuit 3akoH HeroroHa. IIpuHnmn
CYNEPIIO3ULIY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHuUs: CWIa TPEHHUs CKOJIBKEHHSI, CHJIa TPEHUS
IIOKOS1, APYTHE BUBI TPCHMUSL.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHHE CBOOOJHOrO MaJleHusl.
[Bmwxenne mmaner Bokpyr Comnuoa. IlepBas kocmudeckas ckopoctb. HeecomocTs u
neperpy3KH.

PaBHOBecue marepuanbHOil TOuku. AOCOMOTHO TBEPOE Teno. PaBHOBecue TBEpIOTO Tena
C 3aKpEIIEHHON OChIO BpalleHus. MomeHT cuiibl. L{eHTp TsxecTH.

Nmnynec Tena. M3meHeHne mmmyinbca. Mmnynsc cuiibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTnBHOC NBMKCHUE.

Mexanuueckasi pabota ¥ MOITHOCTh. PaboTa cui TsKecTd, ynpyroctu, TpeHus. CBs3b
sHepruu U pabothl. [loTeHmanbHas SHeprus Tena, MOAHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToTeHnmanbHas sHEprUs cxaror npyxuHsl. Kunetnueckas sHeprus. TeopeMa 0 KHHETHYECKOMN
SHEpPruu. 3aKOH COXpPAaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HalmroneHue MeXaHU4eCKOro TBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NyTEHl M TPACKTOPHM IBUKEHHUS OAHOTO U TOTO K€ TEJlIa OTHOCUTEIBHO
pa3HbIX TeJl OTCUETA.

N3mepenrie CKOpOCTH U YCKOPEHHUS MPSAMOJIUHEHHOTO ABUKECHUS.
HccenenoBanue Npu3HaAKOB PaBHOYCKOPEHHOIO IBUKEHHUS.
HabmtoneHue nBrKeHUs Tela 10 OKPYKHOCTH.

o Uk w

HabmiogeHnne MexaHWYEeCKMX SBICHHH, TMPOUCXOAALIMX B CHUCTEME OTcuéTa

«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOMHETa

bu3uku.

7. 3aBHUCUMOCTb YCKOPEHUS TeJla OT MACChl T€JIAa U ACUCTBYIOLIEN Ha HETO CHIIBIL.

8. HabmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. H3meHenue Beca Tea IpU yCKOPEHHOM JBUYKEHUU.

10. IIepenaya umimyJsbca Ipy B3aMMOJIECHCTBUH TEIL.

11. [IpeoOpa3zoBaHusi SHEPTUH NPU B3aUMOIEHCTBUH TEJL.

12. CoxpaHeHHe UMITyJIbCca [TPU HEYIPYTOM B3aUMO/IEHCTBUU.

13. CoxpaHeHHe UMITyJIbca MTPHU aOCOTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaGmroieHne peakTHBHOTO JIBHKCHHUS.

15. CoxpaHeHre MEXaHUYeCKOM SHEpruy npu CBOOOTHOM IaICHUH.

16. CoxpaHeHHEe MEXaHUYECKON PHEPIUH NP IBWKEHUU TeJla 0] IEHCTBUEM NPY KHUHBI.

Jlabopamopmuwvie pabomut u onvimol.

1. KoHcTpyupoBanue Tpa11<(T)a JUIsL pasrOHa M JAJIBHEHNIETO PAaBHOMEPHOTO JIBHKCHHS
LIApUKA WIH TEIEKKH.

2. OmnpeneneHue cpeiHed CKOPOCTH CKOJBXEHUS Opycka WIM JBWKEHMS IApUKa IO

HAKJIOHHOM IIOCKOCTH.



3. OmpeneneHre YCKOpEHHUs Tejla MPU PaBHOYCKOPEHHOM JBUKEHUHM IO HAKIOHHOU
MJIOCKOCTH.

4. HccnepoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TIpoBepka THUMNOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBIDKEHUH O0€3 HadaabHOM
CKOPOCTH NYTH OTHOCATCA KakK psAJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCMMOCTH CHIIBI TPEHUS CKOJBXEHUS OT CHJIbl HOPMAJIbHOTO
JIaBJICHUSI.

7. Omnpenenenue kod3pPUIMeHTa TPEHUS CKOJIbKEHUSI.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTHl CUJIBl TPEHHs TPU PABHOMEPHOM JBMKCHHHU Tela IO
TOPU30HTAJIBHON OBEPXHOCTH.

10. OnpeneneHue pabOTHI CUJIBI YIPYTOCTH TMPU TOABEME Tpy3a C HCIOIb30BAHHEM
HETOABUKHOTO ¥ TOJIBIYKHOTO OJIOKOB.

11. Vi3yueHue 3aKOHA COXPAHEHUS SHEPTUU.

Pazgen 9. Mexannueckue Koje0aHusi M BOJIHBI.

KonebatenbHoe nBuxkeHne. OCHOBHBIE XapaKTePUCTHKH KoJeOaHWM: MEepuoJl, 4acToTa,
aMIuTyna. MareMaTuyeckuii M TNpYXKUHHBIA MasTHUKUA. [IpeBpamieHue 5>HeEpruu mnpu
KOJIE0ATEIIbHOM JIBHKCHUH.

3aryxaromue konebanusi. BeinykaeHnbie koneOanus. Pezonanc. MexaHnueckue BOJHBIL.
CgoiicTBa MexaHW4YeCKUX BOJIH. [IpogonpHbIe U MoTniepevHble BOJHBI. [[THa BOJHBI B CKOPOCTH
€€ pacripocTpaHeHusl. MexaHn4YeCcKue BOJIHBI B TBEPJIOM TeJlE, CEUCMUYECKUE BOIHBI.

3ByK. ' poMKOCTh 3ByKa M BeicOoTa ToHa. OTpaxkeHue 3Byka. MHbpa3ByKk u yIbTpa3ByK.

Hemoncmpayuu.

Ha6nronenune xonebanuii Tea o1 ISHCTBUEM CHITBI TSDKECTH U CHUJTBI YITPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH M HA TIPYKUHE.

Habmroienue BhIHYXIEHHBIX KOJIEOaHU U pe30HaHca.

PacnipocTpanenue npoAoiabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wnNE

AKyCTUYECKHI pE30HaHC.

Jlabopamopnvie pabomesl u onvimol.

1. Ompenenenue 4aCTOTHI U MEPHO/IA KOJICOAHUI MaTeMaTHIECKOTO MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NEepHOJa KoJeOaHUN MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH Tepuojia KojeOaHUM MOJBEMIEHHOIO0 K HUTHU Ipy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TEpHOAA KoJeOaHUH MPYKMHHOTO MasiTHUKA OT MaccChl
rpysa.

5. IlpoBepka He3aBUCHMMOCTH TNepHOAa KOJIEOAHWH Trpy3a, MOJBEIIEHHOIO K HUTH, OT
Macchl Ipy3a. 1

6. OmbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh TME€pUOAA KOJEOAaHWN MPY>KUHHOTO
MasTHHUKA OT MACChI IPy3a U KECTKOCTU NPYKUHBI.

7. W3mepeHue yckopeHHsi CBOOOIHOTO MaIeHUsI.

Pazgea 10. DjeKTpOMarHuTHOE 1MOJIe U 3JIEKTPOMATHUTHbIE BOJIHbI.



DJIEKTPOMAarHuTHOE TOJI€. DJIEKTPOMArHUTHbIE BOJHBI. CBOWCTBA AJIEKTPOMArHUTHBIX
BouH. [lIkana snekTpoMarHUTHBIX BOJIH. VCIoNIb30BaHKE 3IEKTPOMArHUTHBIX BOJIH J1JIsi COTOBOM
CBSI3U.
DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AIEKTPOMATHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnvie pabomul u onvimot.
1. V3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIILHOTO Tee]oHa.
Pa3zgen 11. CBeToBLI€e IBJIEHUS.
JlyueBas mopnenb cBera. Vcrounuku cseta. IlpsimonmHeiHoe pacmpocTpaHEHHUE CBeTa.
3atmenust Connua u Jlynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaXKEHUs CBETA.
[Ipenomnenue cBeta. 3akoH npeaomiieHUs cBeTa. [lolHOe BHYTpeHHee OTpakKeHUe CBETa.
M cnonp30BaHuE TIOJHOIO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox nyueit B nmH3e. Onruueckas cuctema (QoToamnmapaTa, MHUKpPOCKONa U
Teneckorna. ['1a3 kak onTuueckas cuctema. bin3opyKkocTs U 1anbHO30PKOCTb.
Paznoxenne Oemoro cera B cmekTp. OnbiTel HptoToHa. CroKeHHE CHEKTpaTbHBIX
uBeToB. Jlucnepcus ceerta.
Hemoncmpayuu.
[IpssMonMHEHOE pacIpOCTpaHEHUE CBETA.
OtpaxkeHue CBeTa.
[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.
Onrtruyeckuii CBETOBO/I.
Xon styuelt B cobuparomeit Junse.
Xo Jiydeil B paccenBarolel JIMH3E.
[Tony4yenne n300paxKeHnit C MOMOIIBIO JIHH3.

W NOLUEWNR

[TpuHnun neiictBus GoroarmnapaTa, MUKPOCKOIA U TEIECKOA.

10. Mopens rinasa.

11. Pa3noxxeHue OEIIOro cBeTa B CIIEKTP.

12. Ionyuenue 6enoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnvie pabomul u onvimot.

1. MHccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yTJjla MaJIeHusl.
2. Hzydenue xapakTepuUCTHK U300pakeHUs MpeaMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO JIy4da OT yIUIa IaJCHMs Ha
TPAaHULE «BO3yX—CTEKIJIO».

[Tomyyenue n300pakeHUI ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenue GOKYCHOIO PacCTOSHUS U ONTUYECKOM CHUJIbI COOMparOILel INH3BI.
OnbITHI IO PA3JI0KEHUIO OEJIOro CBETa B CHEKTP.

No vk

OmnbIThl [0 BOCHPHSTH{G LBETA NPEIMETOB MPU HX HAOIIIOACHUM Yepe3 LBETOBBIE
(bUIBTPHL

Pa3zgen 12. KBanTOBLIE SIBJICHHUS.

OmnsiThl Pe3epdopaa u nmanerapuas moaens atroma. Mozens atoma bopa. Mcnyckanue u
NorJouieHue ceera aToMoM. KBaHThI. JInHENHYaTbie CIEKTPHI.



PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE AaTOMHOTO sapa.
Hykionnas wmoxaens aromHoro sapa. WM3otomsl. PamgnoaktuBHBIE mnpeBpamieHus. Ilepuon
noJiypacnaaa aTOMHBIX sJIep.

SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 U MACCOBOIO YHCEINl. DHEPTHUS CBSI3U
aTOMHBIX snep. CBsA3b Maccsl W dHepruu. Peakuuum cuHTe3a M JeneHus snuep. VMcrodyHuku
sHeprun ComHIa U 3BE3.

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIy4YEHUN Ha )KMBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3yHbIX T'a30B.

CrnexTp Bomopoa.

Habmonenue TpekoB B kamepe Buuibcona.
PaboTa cuérunka HOHU3UPYIOUTUX U3TYyUEHUH.

ok wnNPRE

Perucrpanus uzinydeHus NpupoaHbBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomsl u onvimot.

1. HaOmroeHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUeHUSI.

2. HccrnenoBanne TPEKOB: HM3MEPEHHUE SHEPIHMM YACTHIBI MO TOPMO3HOMY MyTH (IO

doTorpadusam).

3. H3mepeHue pagnoakTUBHOTO (poHa.

IToBTOpHTEILHO-0000IAOIINI MOLYIb.

[ToBTOpUTENHHO-0000IIAIONINIT  MOAYJb TMPEAHA3HAueH Ui CHCTEMaTH3allud |
0000IIeHHS TIPEIMETHOTO COACPIKAHUS M OTBITA JeSITEIbHOCTH, IPUOOPETEHHOTO MPU H3YICHUU
BCETO Kypca (HU3UKH, a TaKKe IS OJrOTOBKA K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMEHY IO
buzuKe 1t 00y4JaroIMUXCsl, BRIOPABIIMX ATOT YYCOHBIN MPEAMET.

[Ipy wu3y4yeHMM [aHHOTO MOZYJS PpEaJu3ylTCsl M  CHCTEMaTH3UPYIOTCS  BHJIBI
NESTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeYMBaeTCsi JOCTIDKEHHE TPEAMETHBIX U
METanpeMETHBIX TUIAHUPYEMBIX Pe3yNbTaToB 0OydeHus, (GpopMmupyercs ecTeCTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB WCCIEAOBAHUS SIBICHUI NPUPOABl U TEXHHKH,
OBJIAJICHHEC YMEHHSIMH OOBSCHATh (U3NYCCKUE SIBIICHUS, MPUMEHSS TOTYUYCHHBIC 3HAHWS,
pemiaTh 3aJ[a4yM, B TOM YUCJIC KAYSCTBCHHBIC U SKCTICPUMEHTAIILHBIC,

[IprHIMNMATBHO EATEIBHOCTHBIN XapakTep JAHHOTO pa3zesia pealnu3yercs 3a CUET TOTO,
4yTO 00y4aromuecs BHIMOIHSIIOT 3a/1aHUs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE TOJYUYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (GU3HUECKUE SIBICHUS
B OKpPYKaroliel MpUpo/ie U OBCETHEBHOM KU3HU;

UCIIONb30BaTh HAyYHbIE METOMbI UCCIEAOBaHUSA (PU3UYECKHUX SBICHUMN, B TOM YHCIIE IS
MIPOBEPKH THIIOTE3 U MOTYUYCHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHSTH, HAaydHbIE OCHOBHI Hamboyiee BaKHBIX JIOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HalpUMep, NPAKTHYECKOTO WCIIOJB30BAHUS PA3IMYHBIX HCTOYHHKOB HHEPIHMM Ha OCHOBE
3aKOHA MIPEBPAIICHHS B COXPAHCHHS BCEX M3BECTHBIX BUIOB YHEPTHUH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUSA

W3ydyenne ¢(u3nmku Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHs HampaBiIeHO Ha
JOCTHKEHHE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynprate wu3ydeHus (QU3MKH HA YPOBHE OCHOBHOTO OOIEro oOpazoBaHUs y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTHU:
e 1) naTpHMOTHYECKOTO0 BOCIIUTAHMS:

® — IPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM (pU3UUECKOM
HayKH;
® — [ICHHOCTHOE OTHOIICHHE K JOCTHKEHHUSM POCCHUCKUX YUEHBIX-(DU3HKOB;

e 2) rpa’kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

® — TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXIEHUU OOIIECTBEHHO 3HAYMMBIX U STHUYECKHX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

® — OCO3HAHHE BAKHOCTH MOPAJIHbHO-ITHUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

® — BOCIPHUATHE ICTETUYECKUX KAYECTB (PU3NYECKON HAyKH: €€ TapMOHMYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

¢ 4) IEeHHOCTH HAYYHOT0 MO3HAHUS:

® — OCO3HAaHHE IEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTAa TO3HAHUS MUpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABIISIONICH KYIbTYPHI;

e — pa3BHUTHE HAYYHOU JTHOOO3HATEIHLHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKOMN e TEIIbHOCTH;

e 5) popMupoBaHus KYJbTYPHI 310POBbSI H SMOLMOHAJIBHOTO (JIATONOIYYHsI:

® — OCO3HaHHE LIEHHOCTH 0e30MacHOro oOpa3a >KU3HU B COBPEMEHHOM TEXHOJOTHUYECKOM
MHUpE, BaXXHOCTU MpaBui O€30IaCHOrO IMOBEIEHUS Ha TpaHCIOpTe, Ha J0porax, ¢
AIIEKTPUYECKUM U TEIUIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBHUSAX;

e — c(hopMHUPOBAHHOCTh HaBBIKA pe(yIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OIMMUOKY U TAKOTO
XKe MpaBa y Jpyroro 4eaoBeKa;

e 6) TPy10BOIr0 BOCIIUTAHUSA:

® — aKTHMBHOE yYacTHE B PEIICHUM MPAKTHYECKUX 3a7ad (B paMKax CEMbH, 00pa30BaTEILHOMN
OpraHM3aliM, TOpoAa, Kpas) TEXHOJIOTHYECKOH U COIMAaIbHOW HampaBlIEHHOCTH,
TpeOYIONIMX B TOM YHCIIE U PU3NICCKUX 3HAHUN;

® — MHTEpEeC K MPaKTUIECKOMY M3yUeHUIO Mpodeccuii, CBI3aHHBIX C PUIUKOI;

e 7)3KO0JOrH4eCKOro BOCIIMTAHMS:

e — OpHEHTalMs Ha TpUMEHEHHE (U3MYECKUX 3HAHWK I pelieHus 3aaad B o0iacTu
OKpY>Karollel cpefbl, TUIAHUPOBAHUS MOCTYMKOB U OLIEHKH MX BO3MOXHBIX IOCJIEICTBUI
VIS OKpY KAloIIeH cpebl;

® — OCO3HaHME INI0OATLHOIO XapaKTepa IKOJIOTUUECKUX MPOOJIEM U MyTel UX PEIICHUs;

e 8) ajanTanMu K M3MEHSKIIHMMCS YCJIOBHAM COLMATBHOM U MPUPOAHOH CPe/bl:

e — TOTpeOHOCTh BO B3aUMQZCHCTBUM TIPU BBINOJIHEHUH HCCIECIOBAaHUM U IPOEKTOB
(U3HYECKOI HAMIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

® — [IOBBILICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO €SI TEIbHOCTD;

e — noTpedHOCTh, B (OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4Yucie (OpMYJIHUPOBATH HUJACH,
MOHSITUS, TUIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBICHUSX;



e — 0co3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001aCTH (PU3HKH;

® — [JJAHMPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

e — CTpeMJICHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U IPUPO/IbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (U3NUECKUX 3HAHUM;

e — OIICHKa CBOMX JCHCTBHM C YYETOM BIIMSHHMS HAa OKPYKAKOUIYK CpPELy, BO3MOKHBIX
r1100aJIbHBIX MOCIEACTBUI.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynprare ocBoeHUs mporpaMMmbl MO (pU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
obpazoBanus y oOydaromerocss OyayT chOpMHUpOBAaHBI MeTampeaMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIIUEC TIO3HABATCJIBHBIC YHHUBCPCAJIbHBIC y‘—Ie6HBIe HeﬁCTBHH, KOMMYHUKAaTHUBHBIC
YHHUBEpCaJIbHbIE YUCOHbBIC ICHCTBHS, PETYJISITUBHBIC YHUBEPCAIbHbBIC YUCOHbBIC ICHCTBHSI.

Ilo3naBaTe/IbHBbIC YHHMBepPCAIbHbIe Y4eOHbIe AelicTBHSA

Ba3oBble Joruyeckue geicTBus:
® BBUIBIISATH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHH);
® YCTaHABJIMBATh CYLIECTBEHHbII NMpPU3HAK KiIacCU(UKALUN, OCHOBAHUS JJIs1 0000IEeHHS
Y CPaBHCHUS;
® BBIIBIISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOJTIOICHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SIBIICHHSM;
® BBUIBJISATh NMPUYUHHO-CIICACTBEHHBIC CBSI3U NPU HM3YYCHUU (U3UYECKUX SBICHUNA U
IPOIIECCOB, JeNaTh BBIBOJBI C HCIIOJB30BAaHUEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIOYE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIHYUH;
® CaMOCTOSTENILHO BBIOMpATh CHOCO0 pemeHus Yy4eOHOW (u3uyeckod 3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pELICHMs, BbIOOp Haubojee MOAXOISAIIEro C
y4€TOM CaMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHEB).
ba3oBble uccienoBarebCKue 1eMCTBHA:
® HCMOJb30BaTh BOIPOCH! KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
® [IPOBOJUTH [0 CAMOCTOSITEIbHO COCTaBIEHHOMY IIJJaHy OIIBIT, HECJIOXHBbIHI
(du3uUecKuil SKCIepUMEHT, HeOOIIbIIOE Hcciel0BaHne (PU3UUECKOTO SIBJICHHS,
® OIIEHUBaThb Ha IMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALHUIO, MOJYYEHHYIO B XOJI€
UCCIIEIOBaHMS WM HKCIIEPUMEHTA;
® CaMOCTOATENILHO  (OPMYIMpPOBAaTH O0OOLIEHHMS M BBIBOABI IO  pe3yJbTaTaM
NpOBEeIEHHOTO HAOIIOICHUS, OTIbITA, UCCIICIOBAHMS;
® [IPOTHO3MPOBATH BO3MOXKHOE JajbHEMNIIee pa3BUTHE (GU3NUECKUX IPOLIECCOB, a TAKKE
BBIJIBUTATH TPEATIONIOKEHHS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
PatGora ¢ unpopmaumeii:
® TIPHMEHATD PasIMTHbIC, MCTOIB, MHCTPYMEHTBI M 3aMPOCHl MPH TOMCKE M otbope
UH(OPMALIMHU WITH TAHHBIX C YYETOM MPEUIOKEHHON yueOHOU (hU3NIecKOoil 3a1auu;
® aHATU3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OPMAIMIO PA3TUUHBIX
BUOB U (POPM TIpECTaBICHHUS;



CaMOCTOSITENILHO BHIOMpAaTh ONTUMANbHYIO (OpMy NpeACTaBieHUs HHPOpMAMU U
WUTIOCTPUPOBATh pPEIIacMbIe 3a/1a4ll HECIIOKHBIMU CXEMaMH, JuarpaMMamu, HHOUN
rpaguKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

B Xoie O0OCyXIeHuss ydeOHOro marepuaia, pe3yJbTaToB JIA0OpaTOPHBIX padoT U
MIPOEKTOB 33/1aBaTh BOIMPOCHI TIO CYIIECTBY 0OCYKJIa€MOI TeMBbI U BHICKA3bIBATh UIICH,
HAIICJICHHBIC HA PEIICHUE 3aJIa41 U MOJICPKAHUE OJIaroKenaTeIbHOCTH OOIICHHUS,
COIIOCTAaBJIAAITb CBOM CYXICHUA C CYXICHUAMU JpYTIUX YYAaCTHHUKOB JMajiora,
O0OHapyKUBaTh Pa3JIMYKe U CXOJICTBO MO3HIINH;

BBIPpAXKATh CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCBMCHHBIX TCKCTAX,

NyOJIMYHO  TMPENCTABIATh  PE3yJbTAThl  BBITIOJIHEHHOTO  (DU3UYECKOTO  ONbITa
(9KCTIEpUMEHTa, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh W UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAIBHOW PaOOTHI
IPU PEIICHUU KOHKPETHOH (przndeckort mpooiemMsbl;

NPUHUMATH T COBMECTHOW JICATENILHOCTH, OpPTaHMW30BBIBATH JIEHCTBHA MO €&
JTOCTHKEHUIO: paclpeesTh PO, 00CYkKIATh MPOLECCH M PE3YJIbTaThl COBMECTHOU
paboTbl, 06001I1aTh MHEHHSI HECKOJIBKUX JIIOICH;

BBITIOJIHATh CBOKO YacTh PaOOThI, JOCTUrash KadyeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaITPpaBJICHUIO U KOOPAUHHPYS CBOU I[eflCTBPISI C ApYI'MMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KayeCTBO CBOEr0 BKJIaZa B OOMIMH MPOAYKT MO KPUTCPHSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aMMOICHCTBHSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIbHLIC y'leﬁl—[ble JelcTBUA

Camoopranu3anus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX W yUYEOHBIX CUTYAIHAX, TPEOYIOMNX IS PEIICHHS
busnyecKkux 3HaAHMUIA;

OpUEHTHPOBATLCS B PA3IUYHBIX IMOAXOAAaX MNPHUHATHUSA pELIeHUH (MHIUBUAYaIbHOE,
IPUHATHE PELICHUS B TPYIIe, IPUHATUE PELICHUH IPYIINOif);

CaMOCTOSITENIFHO COCTaBIISITh QJITOPHTM peIIeHus] (U3NYECKON 3aadd WM IUIaHa
UCCIIEJIOBAHUS C YYETOM HMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIpeAaracMble BApUAHTHI PELLICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IL, 3MOLMOHAJIbHBbII HHTEJIEKT:

JlaBaTh aICKBaTHYIO OLICHKY CUTYallUH U IIPeJUIaraTh IUIaH €€ H3MCHECHHUS,

OOBACHATH NPUYMHBI JOCTH)KEHUS (HEIOCTHIKEHUS) pe3yibTaToOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBHI B JICATEIILHOCTh (B TOM YHCIIE B XOJ BBIITOJHEHUS (PU3UUECKOTO
UCCIIEIOBAaHMSI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, W3MEHMBILIHXCS
CUTyallul, yCTAaHOBJIEHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEN;

OLICHUBATh COOTBGTCTBI/I]éGPGSyJIBTaTa LIEJIU U YCIIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPyroro 4ejaoBeKa B XOJA€ CIOopa WM AUCKYCCHU Ha HAyYHYIO
TEeMY, IIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;



NpU3HaBaTh CBOE MpPaBO Ha OIMIMOKY NpU peleHuH (U3MYECKUX 3aJady WId B
YTBEPKACHUSX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBo JPyroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuyenust B 7 Kjacce InpeaMETHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATUA: (U3UYECKUE M XMMUYECKHUE SIBJIEHUs, HaOIroAeHue,
9KCHEPUMEHT, MOJEIb, TUIIOTe3a, eIUHHIIbI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEpPHOE, HEpaBHOMEpHOE, NPSMOJIMHEWHOE),  TpaeKTopus,
paBHOZCHCTBYOIAs cuia, aedopmanus (ynpyrasi, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCYIbI;

pasnmuyath seneHus (auddysus, TemIoBoe IBUKEHNE YaCTHII BEIECTBA, PABHOMEPHOE
JIBI)KEHUE, HEPAaBHOMEPHOE JIBU)KCHUE, WHEPIUS, B3aMMOJCHCTBHE TeN, paBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHON OChI0 BpallleHWs, Tepenavya JaBJICHUS TBEPIBIMU
TeJaMH, JKUJAKOCTSIMM W Ta3aMu, aTtMoc(epHOe [aBjieHue, IUIaBaHUE Tell,
IPEBpALLCHUS. MEXaHUUECKOW PHEPIrUu) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOILIMX JTaHHOE (PU3UUECKOE SIBIICHUE;

pacIio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX ABJICHUN B OKPYKAIOLIEM MHpE, B
TOM uucie (U3NYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI ABIKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOW INPHpOJE, ACUCTBHE CHJIIBI TPEHUS B HPUPOAE U
TEXHUKE, BIUSHHE aTMOC(HEPHOTO IaBJICHHsS HAa JKMBOW OpPraHu3M, IJIaBaHUE PHIO,
pbpIYary B Telle 4eloBeKa, NMPH 3TOM IMEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO,
BBI/IETISITh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX SBICHMIA;

OIMCHIBATh N3yUEHHBIC CBOWCTBA TN U (U3NYECKUE SBJICHUS, UCTIONB3Ys (pu3nyeckue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSIS
CKOpPOCTb, CHJIa YNPYTOCTH, CHWJIA TSDKECTH, BEC Tella, CHIa TPEHUs, IaBIICHHE
(TBEpOro Tema, >KUIKOCTH, Ta3a), BHITAIKHBAIOIIAS CHJIa, MEXaHUYeckas paboTa,
MOILIHOCTb, IUIEYO CHJIB, MOMEHT CHJIbl, KOI(QQUIMEHT IO0JE3HOro JAEHUCTBUS
MEXaHU3MOB, KHUHETUYECKass U MOTEHIHAIbHAs YHEprus), MpH ONUCAHUU MPABUIILHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI UCIOJIB3YEMbIX BEJIUYMH, HMX OOO3HA4YECHUS U
eIUHUIBl  (PU3MYECKNX BEIMYMH, HAXOTUTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(¢U3NUECKyI0 BEIMYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH TpapUKd H3yYEHHBIX
3aBHCUMOCTEH (PU3HUYECKIX BEINYHH;

XapaKTepu3oBaTh CBOMCTBa Tel, (puU3MyYecKHe SBICHHA W TIPOLECCHI, HCIIOIb3YS
IpaBuiia CIOXKEHUsI CUII (BIOJIb OAHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBeCUsl pbiuara (0OJ0Ka), «30J0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXpPaHEHMS MEXaHWYECKOM »HHEepPruu, IMpU HTOM JaBaTh CIIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUECKUG 7SBIICHHS, TMPOLECCHl W CBOWCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTyalil NPaKTHKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 1—2 JTOTMUECKUX IIaroB ¢ ONnopoi Ha 1—
2 U3y4YCHHBIX CBOHCTBa (HU3MUECKUX SBJICHUHM, (U3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;



pemiate pacu€THble 3amaun B 1—2 JEHCTBUS, HCMIONB3Yys 3aKOHBI U (HOPMYIIHI,
CBs3BIBAIOIIME (U3MYSCKUE BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBHS 3aJa4u
3alMChIBaTh KPATKOE YCIOBHUE, MOJCTABIATH (U3NYECKUE BEIUUYHMHBI B (OPMYIbI U
MPOBOJIUTH PACUEThl, HAXOAWTHh CIPABOYHBIC JTAaHHBIC, HEOOXOAUMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATMCTUYHOCTh OTYyUYEeHHON (DU3HUECKOI BEIIUYUHBL;
pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh TPH TOMOIHN (U3HUIESCKUX
METO/IOB, B OINHMCAHUM MCCIEIOBAHUS BBIIEIATh IPOBEPSIEMOE MPEAINOIOKEHUE
(runote3y), paszTUYaTh W UHTEPIPETUPOBATH MONYYCHHBIH pe3yibTaT, HaXOAWUThb
OIIMOKY B XOJI€ OMBITA, IeJaTh BHIBOJBI TI0 €r0 pe3yIbTaTaM;

MPOBOAUTD OMBITHI MO HAOMIONECHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Ten: (OpPMYyJIHUPOBATh TIPOBEPSIEMbIE MPEANOIOKEHUS, COOMpaTh YCTAHOBKY W3
MPEI0KEHHOTO 000PYOBaHMUS, 3aMMCHIBATh XOJI OTBITa U (POPMYITHUPOBATH BHIBOIBL;
BBITIOJIHATH MPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUIIbI U
TEMIEPATypPhbl C KCIMOJIB30BAHUEM aHAIIOTOBHIX U IMHU(POBBIX MPUOOPOB, 3aMHUCHIBATH
MOoKa3aHusi TPUOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJUTH MCCIEAOBAHNUE 3aBUCUMOCTU OJHOW (PM3UYECKOW BEIMYMHBI OT APYTOH C
MCITOJIb30BAHUEM TMPSMBIX U3MEPEHUN (3aBUCHMOCTH ITyTH PABHOMEPHO JBHKYIIIETOCS
TeJa OT BPEMEHHU JIBUXKEHHUS TeJa, CHIIBI TPEHUsI CKOJIBKEHHsS OT Beca Teja, KauecTBa
00pabOTKM TMOBEpPXHOCTEH Ted W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIaau
COTIPUKOCHOBEHHS T€JI, CUJIBI YIPYTOCTH OT YJ/UTHHEHHS MPY>KUHBI, BHITAJTKUBAIOIIEH
CHJIBI OT 00bEéMa TOrpyXKEHHOW YacTH Tela MU OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOMHBI, HAa KOTOPYIO IOTPYKEHO TEo,
YCIIOBUH TUTaBaHWs TeJl, YCIOBU pPaBHOBECHs pblyara W OJOKOB), y4acTBOBAThH B
IUTAHUPOBAaHUM Y4YeOHOTO WCCIEAOBaHUs, COOMpaTh YCTAHOBKY M  BBHITIOJTHATH
U3MEPCHHUS, CIIeMys MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YJIbTATHI MMOJYYCHHON
3aBUCHMOCTH (DM3WUECKUX BEIUYMH B BHUJC TPEUIOKCHHBIX TaOMHWIl ¥ TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

MPOBOJINTHh KOCBEHHBIC W3MEpeHUs (HU3MUECKUX BeIWYWH (TUIOTHOCTH BEIISCTBA
JKUJKOCTH M TBEPAOrO Tejla, CWIA TPEHUS CKOJIBKEHMs, JaBJICHUE BO3yXa,
BBITAIKMBAIONIAS CHJIa, JICUCTBYIOIIAs Ha TOTPYKEHHOE B IKUIKOCTH TeEJoO,
KOX((UIIUEHT MOJE3HOTO NEHUCTBUS MPOCTBIX MEXAaHW3MOB), CIEAYS TMPEATOKEHHOM
UHCTPYKIMU: TIPU  BBIMOJHEHUH HM3MEPEHUH coOupaTh OIKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYMCIIATH 3HAUCHUE UCKOMOU BEIMYUHBI;

coOnrofaTh TMpaBWiIa TEXHUKH OE30MacHOCTH TMpu pabore ¢ 1abopaTopHBIM
o0opyaoBaHuEM;

yKa3bIBaTh NPUHLUIBI JIEHCTBUS NPUOOPOB M TEXHHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIMIAIONITNECS] COCYIbI, OApOMETp, phIuar, MOJBMKHBIA U
HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIMNBI JEUCTBUS HM3YyUEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOH HA WX ONUCAaHUS (B TOM YHCIE: MOJIIUITHUKH, YCTPOWUCTBO
BOJIOTIPOBO/IA, THUAPABIHYECKUI TIPECC, MAHOMETpP, BBICOTOMED, IMOPIIHEBOM HACOC,
apeoMeTp), UCTOJb3ys 3HAHUS O CBOMCTBAX (DM3MUYCCKUX SIBJICHHM W HEOOXOJIUMBIC
¢buznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH IpPUMEpPHl (HAXOAUTh HH(QOpPMALMIO O MpHUMEpax) MPAKTUIECKOTO
UCIIOJb30BaHUSl (PU3MYECKUMX 3HAHUN B MOBCEIHEBHON >KM3HU HJs obOecreyeHus



0e30macHOCTH TIpH OOpalleHHH C TpudopaMud W TEXHUYECKHMU YCTPOMCTBAMH,
COXPAaHCHHUS 3JIOPOBbS W COONIOJCHHUS HOPM DKOJIOTHYECKOTO TIOBEJCHHUS B
OKpYKaroIie cpene;

OCYIIECTBIIATE OTOOP HMCTOYHHUKOB WH(popManuu B VHTEpHETe B COOTBETCTBHH C
3aJlaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBLICTATH HHPOPMAIUIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM
WJIH MOKET OBITh HEIOCTOBEPHOU;

UCIIOJIb30BaTh MPHU BBITTOJIHEHUHN YUEOHBIX 33JaHUN HAYyYHO-TOMYJISIPHYIO TUTEPATypy
(GU3NYECKOTO COAEpIKAHMS, CIPAaBOYHBIE MaTepHallbl, pecypchl cetu HHTEpHeT,
BIQ/ICTh TMpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOpMAIUU W3
OJHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKHE MHCHbMEHHBIE M YCTHBIE COOOIIEHUs HAa OCHOBE 2—3
UCTOYHUKOB HH(pOpMamu GU3HYECKOTO COACPKAHUS, B TOM YUCIIC MyOJIMYHO JCNaTh
KpaTKue COOOMICHHUsS O Pe3yJbTaTax MPOCKTOB WU YUCOHBIX MUCCIEIOBAHUMN, TIPH 3TOM
rPaMOTHO MCIOJIb30BaTh MW3YYCHHBIM TOHATUWHBIA ammapar Kypca (HU3UKH,
COIPOBOXKIATH BBICTYIICHHE MTPE3CHTAIIHCH;

MIPH BBITIOJTHEHUH YYEOHBIX MPOCKTOB M UCCIICIOBAHMIA pacpeaesisaTh 00sS3aHHOCTH B
rpynmne B COOTBETCTBHHM C ITOCTABIICHHBIMH 3aJ[ad4aMH, CJCIAWTH 32 BBITTOJIHEHUEM
IUTaHa JIEHCTBUI, aIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ] B JESTEILHOCTh TPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasi MHEHHE OKPY KAIOIINX.

K xoHiy oOydeHus B 8 Kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUIA:

UCIIOJIB30BaTh HOHATHS: Macca U pa3Mepbl MOJEKYJI, TEIUIOBOE JABUKEHUE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAIIMYECKHEe U aMop(dHbIe Tena,
HACBHIIIECHHBI U HEHACBIIIECHHBIN Map, BJIaXXHOCTh BO3/lyXa, TEMIEPATYpa, BHYTPEHHSS
SHEPrus, TEIVIOBOM JBUTATENb, JIEMEHTAPHBIN JJIEKTPUUECKHUM 3apsl, JICKTPUUECKOE
1oJie, MPOBOJAHUKU W JHUAJIEKTPUKH, MOCTOSHHBIN SJIEKTPUYECKUN TOK, MArHUTHOE
ToJIE;

pasnuuath sBJICHUS (TEIUIOBOE pACUIMPEHUE U CXKaTue, TEIUloNepenada, TEIIoBOe
paBHOBECHE, CMauyMBaHHWE, KaNWUISIPHBIE SBICHUS, HWCHapeHUe, KOHJCHCAIU,
IIaBJICHUE, Kpuctamm3anusi  (OTBepAEBaHHeE), KHUIICHUE, Terionepeaaya
(TerI0MpOBOAHOCTh, KOHBEKIIMS, W3IyuyeHHUE), SJCKTpHU3alus Tell, B3auMOJeHCTBHE
3apsg0B, NEUCTBUA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOICHCTBHUE
MAarHuTOB, JI€MCTBUE MArHUTHOTO IIOJs HA MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs
WHIYKIMS) TIO ONMHCAHUI0 WX XapakTEePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIHNX JaHHOE (PUINICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UUYECKUX SBICHUN B OKPY)KAIOIIEM MUPE, B
TOM 4YHClie (UINIECCKUE SBIICHUS B TMPHUPOJAC: IMOBEPXHOCTHOEC HATSHKCHHE U
KaNWUIPHBIE SBJICHUS B NPHUPOAE, KPUCTALUIBI B Ipupoje, usinydeHue ComaHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKHE SBJICHj§ B aTMocepe, DJIEKTPUYECTBO JKMBBIX OPraHU3MOB,
MarHuTHoe moJyie 3eMjH, Apei( MOIICOB, POJIb MArHUTHOTO TOJS IS JKU3HU Ha
3emiie, ONSPHOE CUSHUE, MPU ITOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3MUECKUX SBIICHHIA,



OIMCHIBATh N3yUEHHbIC CBOWCTBA TeN U (U3NUECKUE SBICHUS, UCTIONb3Ys (pu3nyeckue
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEprusi, KOJIMYECTBO TEIUIOTHI, YyJAEIbHas
TEIUIOEMKOCTh ~ BELIECTBA, YyAEHbHAs TEIUIOTA IUIABICHWS, YJIEJIbHas TeIUIoTa
napooOpa3oBaHus, yJeJIbHas TEIJIOTa CrOpaHMs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTENIbHAS BJIAXKHOCTH BO3.yXa, JJIEKTPUYECKUI
3apsf, CWIa TOKa, OJJIEKTPUYECKOE HANpsHKEHUE, CONPOTHUBICHUE IPOBOJHUKA,
yZIelbHOE CONPOTUBIICHHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA), TIPU
ONMCAaHUM TPABUIIBHO TPAKTOBAaTh (PU3UUYECKUH CMBICT HCHOJIB3YyEMBIX BEJIUYMH,
0003HAYCHHS U EAUHUIIB (U3NICCKUX BEIIUYMH, HAXOAUTH (DOPMYJIIBI, CBSI3BIBAOIIIE
JaHHYI0 (U3MYECKyl0 BENIWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
U3yUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (uU3MyYecKhe SBICHHS W TIPOLECCHI, HCIIOIB3YS
OCHOBHBIC MOJIO)KECHUS MOJICKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEILECTBA,
NPUHLKI CYNEPHO3ULIMU ToJell (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH Oma g ywyacTka Lemnu, 3akoH JDkoyns—J/IeHma, 3akoH coxpaHeHUs
SHEpPruu, MpH 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €ro
MaTeMaTU4YeCKOe BBIPAKCHHUE,

OOBSICHATh (M3NYECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyaluin [IPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
NPUYMHHOCTIC/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB C
OTIOpoii Ha 1—2 M3yYEHHBIX CBOMCTBA PU3NUECKUX SIBICHUN, PU3UIECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEN;

pewatb pacu€THble 3amaud B 2-3 JEWCTBUS, MCIOIb3Yys 3aKOHBI U (OPMYJIHI,
CBSI3bIBAIOINME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBUS 3a/a4d
3allUChIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAaTOK JAHHBIX JJIS PEILICHUS 3a1ayH,
BbIOUpATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE TSl €€ pelIeHHs], TPOBOIUTH PacUEThI U
CpaBHUBATh MOJIyY€HHOE 3HaUeHHE (PU3NYECKON BEIIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOMKHO pELIUTh HpPHU TMOMOIIM (PUIUUYECKUX
METOJIOB,  HUCIOJB3ysl  OINHCAHUE  HCCIECNOBAaHUS,  BBIACIATH  NPOBEPSIEMOE
IPEIIIONIOKEHNE, OLECHUBATh IPAaBUIBHOCTh IOPSJIKA IPOBEIEHUS MCCIEN0BaHUS,
JieaTh BBIBOJBL;

IPOBOJUTH OIBITHI 110 HAOMIOJCHNUIO (PU3NYECKUX SIBICHUM MM (U3NYECKUX CBOMCTB
Tenl (KanmwuUIspHBbIE SIBJICHUS, 3aBUCHMOCTb JABJICHUS BO3/AyXa OT €ro o0béMa,
TEeMIIepaTypbl, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HarpeBaHUs IIPU U3JIIyYECHHUH OT [BETa
U3Tydaolme (morimomarpomeil) NOBEPXHOCTH, CKOPOCTb MCHApEeHUs BOABI OT
TEMIIEpaTypbl JKMJIKOCTH U IUIOIIAAM €€ TIOBEPXHOCTH, OJJIEKTPU3alUs Tel H
B3aMMOJCHCTBHE JJICKTPUYECKUX 3apsAI0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHuTOB,
BHU3YyaJIN3alsl MArHUTHBIX ITOJIEN MOCTOSHHBIX MAarHUTOB, JEUCTBUS MArHATHOTO TTOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUIATENS
IOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh IPOBEpsiEMble MPENNOJIOKEHUs, COOMpaTh
YCTAaHOBKY U3 NPEIBPKEHHOr0  O00OpY/NOBaHHsA, ONKUCHIBATH XOJA ONbITA U
(GopMyIMpOBaTH BBIBOBI;

BBITOJIHATD IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIa)XKHOCTH BO3/yXa,
CHJIBI TOKa, HANPSOKEHUs C MCIOJIb30BAaHHEM AaHAJOrOBbIX NPHOOPOB M JaTYMKOB



(Gu3NUecKnX BEIWYMH, CPABHHUBATh pPE3YyJbTAThl H3MEPEHHH C Y4YETOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;

NPOBOJUTH HCCIEIOBAHNE 3aBHCUMOCTH OJHOW (PM3MUECKOW BEIMYMHBI OT JPYTOH C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, IUIONIAIN MONEPEYHOI0 CEUYEHUS U yIEIbHOIO COMPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, HAYIIETO Y€pPE3 NPOBOAHUK, OT HANPSKCHUS HAa TPOBOJHMUKE,
UCCJIEJOBAHHUE IIOCJIEAO0BATEIBHOIO U NapajuIeIbHOIO COEIMHEHUH NPOBOJIHUKOB):
IUITAHUPOBATh MCCIIEJOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHHS, CIEIys
NpeUIOKEHHOMY TUTaHy, (PUKCHPOBATh Pe3yJIbTaThl TOTYYSHHOW 3aBUCHMOCTH B BH/IE
TaOHIl U TpadUKOB, I€TaTh BBIBOABI 110 pe3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BENUYMH (yJeNbHas TEIIOEMKOCTb
BEIIIECTBA, CONMPOTUBIICHUE NMPOBOJIHUKA, pab0Ta U MOIIHOCTh JIEKTPUUIECKOTO TOKA):
IUIAHUPOBAaTh H3MEPEHUs, COOMpaTh HSKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEIys
NPEI0AKEHHON HHCTPYKIUH, U BBIYUCIISATh 3HAUCHNE BEJIMUMHBI,

coOyoaTh TpaBWiIa TEXHUKH O€30MacHOCTH mpu  pabote ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh IPUHLMIBI JEHCTBUS M3YYEHHBIX IPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpOM Ha WX OMHMCaHUA (B TOM 4YMCJE: CHCTEMa OTOIUJICHHS JJOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETYUK HIEKTPUUYECKOH
SHEpPIuH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HarpeBaTelbHbIE AIIEKTPOIPUOOPHI
(IpuMepBI), AMEKTPUUYECKUE NPEAOXPAHUTENH, 3IIEKTPOMATHUT, 3JIEKTPOABUIATENb
MOCTOSIHHOTO TOKA), MCIIONB3ysl 3HAHUS O CBOWCTBaX (PU3MYECKUX SIBICHUH H
HEoOXoIuMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTbIE TEXHUUECKUE YCTPOICTBA M H3MEPUTENbHBIE MPHOOPHI IO
CXEMaM U CXEMAaTUYHBbIM PUCYHKaM (KHUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JABHUraTellb BHYTPEHHETO CTOPaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTABIATh
CXEMBI JJIEKTPUYECKUX LEMNEH ¢ MOCIEeN0BATEIbHBIM U MapAJUICIbHBIM COCIUHECHUEM
3JIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUYECKUX LIETIeH;
OPUBOJUTH TpPUMEpPHl (HAXOAWTh HHGPOPMAIMIO O TMPHUMEpax) IPAKTHIECKOTO
UCIIOJIb30BAaHUSl (PU3MYECKMX 3HAHUN B MOBCEIHEBHON >KM3HU HJs obecreyeHus
0e30macHOCTH MpHU OOpalleHHH ¢ NpuOOpaMM M TEXHUYECKUMH YCTpOMcTBamy,
COXpaHEHMs 37I0pOBb M COOJIONEHUS HOPM SKOJOTMYECKOIO TIOBEICHUS B
OKpYXKaroIleH Cpeac;

OCYILECTBIIATh NOUCK HHGpOpMauuu (u3n4eckoro cojepxanusi B VHTepHere, Ha
OCHOBE HMEIOUIMXCA 3HAHMM M IMyTEM CpPAaBHEHUS JOINOJIHUTENBHBIX HMCTOYHHUKOB
BBIJICNIATE HMH(OpPMAIMIO, KOTOpas SIBISETCS MPOTHMBOPEYMBONW MIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBIOJHEHUN YUEOHBIX 33JaHUN HAayYHO-TOMYJISPHYIO JTUTEPATYPY
¢u3nyecKkoro cojaepKaHMs, CHpPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh NpUEMaMM KOHCHEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs WHPOpPMALUU U3
OJHOU 3HAKOBOW CHCTEMHI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC IUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 00001as
UHQOPMALMIO U3 HECKOJIBKUX HCTOYHHMKOB (DPU3UUECKOTO COJEpXKaHMsA, B TOM YHCIE
nyOJIMYHO  MPEeACTaBIATh  Pe3yJbTaThl MPOEKTHOM WM  HCCIIE0BAaTEIbCKOMN



JIEATEIbHOCTH, MPU 3TOM T'PAMOTHO MCHOJIb30BaTh U3yUYECHHBIM IMOHATUWHBIN armapaT
Kypca (pU3UKHU, COMPOBOXK/IaTh BBICTYIUICHUE IPE3EHTALINEH;

OpY BBITIOJHEHUH Y4YEOHBIX TPOEKTOB W HCCIEAOBAHHMHA (PU3UYECKUX MPOIECCOB
pacnpenensaTb 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJauaMy,
CIeIUTh 3a BBINOJHEHUEM IUIaHa JEWCTBHM M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHHBATh  COOCTBEHHBIM BKJAJ B  JEATEIbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMMOJCHCTBHE, TIPOSBIISsi TOTOBHOCTh pa3peraTh KOH(DIUKTHI.

K KOHIY 06y‘-ICHI/I}I B 9 KiIacce NpECAMCTHBIC PC3YJIbTATHI HA 0a3o0BOM YPOBHC OOJIKHBI

OTpaxxaTb cHOPMUPOBAHHOCTH Y O0YHaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IOHATHUS: CHUCTEeMa OTcuéra, MaTepualibHas TOYKa, TPAaeKTOpHs,
OTHOCHTEIIFHOCTh MEXaHUYECKOTO IBWKEHUS, Aedopmarus (yrnpyras, miacTuieckas),
TpPEeHHUE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TMEPerpy3Kd, IEHTp
TSDKECTH, aOCONIOTHO TBEPAOE TeNo, IEHTP TSDKECTH TBEPIOTO Tena, PaBHOBECHE,
MEXaHMUECKHWe KOJieOaHWsT W  BOJHBI, 3BYK, WH(pPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJMU30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPHl HWCIyCKaHWs M IOTJIONICHUs, anbda, Oera- W ramma-
U3JTy4YEHUs], U30TOIBI, SAePHAs YHEPTEeTHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE IPSIMOJIMHEHHOE JBM)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOAHOE MAJCHUE TEJl, PABHOMEPHOE
JBIDKEHHE TI0 OKPY)KHOCTH, B3aMMOJICHICTBHE TeJ, pPEAaKTUBHOE JIBHXKCHHUE,
KOJIeOaTeIbHOE JIBIDKCHHE (3aTyXarolllie W BBIHYXKICHHBIC KOJIeOaHUs), PE30HAaHC,
BOJIHOBOE JIBM)KCHHE, OTpak€HHE 3BYKa, MNPSMOJIMHEHHOE pacIpOCTpaHEHUE,
OTpaXEHHE W TPEJIOMIICHHE CBETa, IIOJIHOE BHYTPCHHEE OTPAKCHHE CBETA,
pas3iokeHue Oenoro cBeTa B CHEKTP M CIOKECHHE CHEKTPAIBHBIX I[BETOB, IHCIICPCHUS
CBETa, ECTECTBEHHAs paJANOAKTUBHOCTh, BO3HHKHOBEHHE JIMHEHYATOrO CIIEKTpa
W3JIyYCHHs]) 10 OINUCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3UUECKUX SBICHUN B OKpYXKaromeM MUpe (B
TOM 4Hcie (U3HUYECKUe SBJICHHS B MPHPOJE: MPUINUBHI U OTIHBBI, IBUKECHUE TUIAHET
ConHEeUHOM CHUCTEMbl, pPEaKTUBHOE JIBM)KEHHE J>KUBBIX OPIaHU3MOB, BOCHPUSTHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJHBI, IlyHAMH, X0, [[BETa Tel,
ONTUYECKUE SBICHUS B  TPHUpPOJE, OHONOTHYECKOE JeHCTBUE  BHIUMOTO,
yIBTPa(HUOIECTOBOrO M PEHTICHOBCKOTO M3IY4EHHH, €CTECTBEHHBIH paJuOaKTHBHBINA
¢GoH, KOCMHUYECKHE Jy4YH, DPAaTUOAKTUBHOE W3JIyYCHHE NPUPOIHBIX MHHEPAIIOB,
JICCTBHE PaJHOAKTUBHBIX M3JTyYCHUI Ha OpPraHU3M 4YeJIOBeKa), IPH 3TOM MEPEBOIUTH
NPaKTHYECKYIO 3a/1ady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (TPH3HAKM)
(bu3nUeCcKUX SBICHHIA;

OITMCHIBATh N3yYCHHBIC CBOMCTBA TN M (PM3MUYECKUE SBICHHS, UCTIONB3Yys (pruznueckue
BEJIMYMHBI (CPEIHsAsSE ¥ MTHOBEHHAs! CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKCHMH,
YCKOpEHHUe, MepeMelleHne, myTh, YIJIoBas CKOpOCTh, CHJIa TPEHHUs, CUJIa YIPYTOCTH,
CHIIa TSDKCCTH, YCKOPCHjje CBOOOIHOIO NajiCHHUsl, BEC TeNa, UMITYJIbC Telld, HMITYIIbC
CHJIBI, MEXaHH4YecKasi paboTa M MOITHOCTh, MOTEHIMATIbHASL YHEPTUS TeJa, TOIHITOTO
HaJl TOBEPXHOCTHIO 3€MJIH, TOTCHIINATIbHASL YHEPTHSI CKATON TPYKUHBI, KHHETHYECKAsT
SHEprus, TOJHAs MeXaHW4YeCKas OSHEPTrHs, MEpUuoJl M YacToTa KOJIeOaHWH, UIMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETa, TMOKAa3aTeNb MPEIOMIICHUS



cpefibl), PU OMMCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YyEMbIX
BEJIMYHMH, O003HAUCHWS M EIWHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3bIBAIOIIME JIaHHYIO (DU3MYECKYIO BEIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYNH;

XapaKTepu30BaTh CBOWCTBA TeN, (PU3UUECKUE SIBIICHUS U TPOILIECCHI, HCIOIB3Ys 3aKOH
COXPAHEHMs SHEPrMH, 3aKOH BCEMUPHOTO TATOTEHMsI, MPUHLUI CYHNEepHO3ULUU CHII,
OPUHIMI  OTHOCUTENBbHOCTH [lanumes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS
UMITyJIbCA, 3aKOHBl OTPaKEHHs M TIPEJIOMIICHHsS CBETa, 3aKOHBl COXPaHEHHS
3apsIOBOTO M MacCOBOTO YHCEN MPH SIIEPHBIX PEAKLHUIX, TP ITOM /IaBaTh CIIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (U3NYECKHUE MPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld  MPAaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOoi Ha 2—
3 U3yYEHHBIX CBOMCTBa (PU3UYECKUX SBICHUM, (U3MUECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3ajayd (ONMUpAOIIMecs Ha CHCTeMy U3 2-3 ypaBHEHWUil),
UCTIONIb3YSl 3aKOHBI U (OPMYJbI, CBSI3bIBAIOLINE (PU3MUYECKHE BETUYMHBI: HA OCHOBE
aHaJM3a yCJIOBHUS 3aJlau 3alMChIBaTh KPAaTKOE YCIOBHE, BBISIBIIATh HEOCTAIOLINE WU
U30BITOYHbIE JaHHbIC, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIC JJISI PEILCHHS,
OPOBOIUTH pacuéTbl W  OIEHUWBATh PEATUCTHYHOCTh MOJYYEHHOTO 3HAuYeHUS
(bU3HYECKON BEJIMUNHBI;

pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO PpEIIUTh NpU MOMOIIM (HPU3NYECKUX
METO/IOB,  HCIONB3YyS  ONHCAaHWE  WCCIENOBAHMS,  BBIICIATH  MPOBEPSIEMOE
NPENONI0KEHHE, OLEHUBATh NPABMIBHOCTh TOPSAIKA TPOBEJCHUS HCCICIOBAHNS,
JieNIaTh BBIBOJIbl, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOJEHUN U OIIBITOB;

IPOBOJUTH OTIBITHI 110 HAOIIOJCHNUIO (PU3UYECKUX SIBICHUH WM (U3NIECKUX CBOMCTB
TeJl (M3ydeHue BToporo 3akoHa HbloTOHa, 3aKOHA COXpaHEHMs YHEPTUH, 3aBUCUMOCTb
neproja KojaeOaHuid MPyKWHHOTO MasTHUKA OT MacChl TPy3a U JKECTKOCTH MPYKHHBI
U HE3aBHUCHUMOCTb  OT  aMIUIMTYJIbl  MajbIX  KojeOaHWi, MNpsAMOJIMHEHHOe
pacrpocTpaHEeHHE CBETa, Pa3jioKeHHe Oesloro cBeTa B CIEKTP, M3Y4YEHUE CBOMCTB
U300paKeHHs B IJIOCKOM 3€pKaJie M CBOWCTB M300pakeHUsl MpeaMeTa B coOuparomiei
JuH3e, HaOJIOIeHWEe  CIUIOMIHBIX M JMHEWYaThIX  CIIEKTPOB  M3JIYUEHHs):
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa oO0OpyaOBaHUS,
OTMCBIBATH XOJI OTIBITA U €TO PE3YJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

HOPOBOJUTH NPH HEOOXOJMMOCTH CEPUI0 TNPSAMBIX HM3MEPEHUH, OIpenelss cpelHee
3HAYEHUE H3MEpsAEeMOil BeIMYMHBI ((OKYCHOE pacCTOSHUE COOMpAroLIEeil JMH3BI),
000CHOBBIBATH BHIOOP CrIoco0a U3MepeHus (M3MEPHUTEILHOTO MTPUO0pa);

NPOBOJUTH HCCIEIOBAHNE 3aBHCUMOCTEH (DM3NYECKMX BEIMYUH C HCIOIH30BAHUEM
OpSAMBIX H3MEPEHUHl (3aBHCHMOCTh IIyTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
IBWKEHUH Oe3 HavaabHOH CKOpPOCTH, TEepHoAa KoJeOaHWH MaTeMaTHYeCKOTO
MasTHUKA OT JUIMHBI HWEM, 3aBUCHUMOCTHU YIJla OTPa)KEHHs CBETA OT yIJla NaJeHUs U
yIiia MpeJoMJIeHUs OT yIJla MajieHus): IUIAHUPOBaTh MCCIIEOBAHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH
¢u3nUecKuX BEJIWYMH B BUJE TAOMHUIl M TpaUKOB, JeaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEJIOBAHNUS;



IPOBOJUTH KOCBEHHbIE H3MEPEHUs (U3UUECKUX BEIMYUH (CpedHss CKOpOCTh M
YCKOpEHHUE TeJNa MPH PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOTHOTO MaJCHUS,
KECTKOCTh MPYKUHBI, KOIPPHUIIMEHT TPEHUSI CKOJBKEHHUS, MEXaHW4yeckas paborta u
MOIIIHOCTh, YacTOTa W TMepuoJ KoyiebaHU MaTeMaTH4eCKOro U MpPY>KUHHOTO
MasITHUKOB, ONTHYECKas CWia CcoOuparmield JHUH3bI, pPaAHUOAKTUBHBIN  (oH):
IUIAHUPOBATh W3MEPEHHsI, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOIHSTH
U3MEpPEHUsl, CIeAys MPEaN0oKEeHHOW WHCTPYKIMH, BBIYUCISTH 3HAUCHHE BEJIMYUHBI U
aHAJIM3UPOBATh IMOJYYEHHBIE pe3yJabTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
WU3MEPEHUN;

coOyoaTh NpaBWiIa TEXHUKH O€30MacHOCTH Mpu pabote ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU HW3YYCHHBIX (PU3UYECKHX MOJENeH: MaTepuaabHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, TOYCUHBIM WUCTOYHHWK CBETA, JIyd, TOHKAs JIMH3A,
IUTAHETapHAask MOJIENIb aTOMA, HYKJIOHHAsI MOZIENIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOPOM HA UX ONHUCAHUS (B TOM UHUCIIE: CIIUJOMETP, TATYUKH IOJOKEHHUS,
paccTosiHMS M YCKOPEHHs, pakeTa, »5XOJIOT, OYKH, TMepuckom, doToamnmapar,
ONTUYECKUE CBETOBObI, CIEKTPOCKOM, TO3UMETp, Kamepa Buibcona), ucnonb3ys
3HaHHUA O CBOMCTBax (U3NYECKUX SIBICHUH U HeoOXoaumble (U3NUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKU HM3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB MPU PEHIeHUHU Y4eOHO-
NPaKTUYECKUX 337124, ONTHYECKHE CXEMbI JJIS1 TIOCTPOCHUSI N300paKEeHUH B IJIOCKOM
3epKaje u coOMparomieit TMH3e;

OPUBOIUTH MpPHUMEpPHl (HAXOIUTh HH(DOpPMALMIO O MpHUMepax) MNPAKTUYECKOTO
UCTIONIb30BaHUs (DU3NYECKUX 3HAHUM B IOBCETHEBHOM >KM3HM s OOecreueHHs
Oe3omacHOCTH TpH OOpameHnH ¢ TpUOOpaMH M TEXHUYECKHMH YCTPOMCTBaMH,
COXpAaHEHHUs 3JI0pOBbS U COONIOACHHUS HOPM DKOJIOTMYECKOTO TOBEJICHHUS B
OKpYXaloIleil cpeae;

OCYILECTBIISITh TIOMCK HWH(pOpManuu (U3NIECKOro coaepkanuss B MHTepHere,
CaMOCTOSITENIbHO (OPMYNIHUPYs TOUCKOBBIM 3ampoc, HAXOAWUTh IyTH OIpeNeiIeHUs
JIOCTOBEPHOCTH TIOJIYYEeHHOW WH(OpMAIMM HAa OCHOBE WMEIONIUXCS 3HAHUN U
JIOTIOJTHUTENBHBIX UCTOUHUKOB;

UCIIOJIb30BaTh MPHU BBIIOJIHEHUHN YU€OHBIX 33JaHUN HaYyYHO-TOMYJISIPHYIO JTUTEPaTypy
dbuznyeckoro coaep:KaHus, CHOPaBOYHBIE MaTepHallbl, pecypchl cetu HHTepHer,
BIa/IeTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOpMAIUU W3
OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE MH(OpMAIINH
U3 HECKOJBKHX HCTOYHUKOB (PU3MUYECKOTO COJCpXKaHUSA, IyOJUYHO MPEICTABIATH
pe3yJIbTaThl IPOEKTHON WIIM UCCIIEN0BATENIBCKON NEATENBHOCTH, IIPH 3TOM T'PaMOTHO
UCTIONIb30BaTh WM3YYCHHMU TOHSATHHHBIA ammapar u3y4aeMoro pasjaena (U3WKd |
COIMpPOBOXAATh BBICTYIUIEHUE IIpe3eHTalMeld € Y4€TOM OCOOEHHOCTEH ayIuTOpUU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanue pasgenos | Koamuecrtipo jAcoB DJIEKTPOHHBIE
/m U TeM MPOrpamMmbl outpox | [lpasru (undposbie)

n porp bHbIE yecKkHne ndp

o0pa3oBaTte/ibHbIE
padoThI padoTsbI

pecypcsbl

Paznen 1. ®usnka u €€ posib B NO3HAHUYM OKPYKAKIIET0 MUPa
but6mmoreka [{OK

1.1 ®dusuka - HayKa 0 IpUpoae 2 https://m.edsoo.ru/7f41
6194
bubnuoreka [JOK

1.2 Ou3NYEeCKre BETUYNHBI 2 1 https://m.edsoo.ru/7f41
6194

. but6mmoreka [JOK
EcrecTBeHHOHAy4YHBIN
1.3 2 1 https://m.edsoo.ru/7f41
METOJ O3HAHUs

6194

Uroro no pazneny 6

Paznen 2. [lepBoHayaibHbIe CBeAeHNUS O CTPOE

HHMM BelIECTBA

bu6mmoreka [JOK
2.1 Crpoenue BemiecTBa 1 https://m.edsoo.ru/7f41
6194
JIBokeHue u bubnmnoreka [JOK
2.2 B3aUMOJICHCTBUE YACTHUII 2 1 https://m.edsoo.ru/7f41
BEIIECTBA 6194
bubnuoreka [JOK
ArperatHble COCTOSHUS
2.3 2 https://m.edsoo.ru/7f41
BeIlleCTBA 6104
Hroro no paznemy 5
Pa3nen 3. /IBu:xeHue u B3auUMoeilicTBHE TeJl
but6mmoreka [JOK
3.1 MexaHu4eckoe JBIKEHUE 3 https://m.edsoo.ru/7f41
6194
Viepmus, macca but6mmoreka [IOK
3.2 ’ ’ 4 1 https://m.edsoo.ru/7f41
MJIOTHOCTh 6104
2> bubnuoreka [JOK
33 Cwa. Buaer cun 14 1 2 https://m.edsoo.ru/7f41
6194
Uroro no pazgeny 21




Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B

Hasnenue. [lepenaua
JaBJICHUS TBEPABIMU bubmorexa HOK
4.1 P 3 https://m.edsoo.ru/7f41
TEJaMHU, KHUJIKOCTIMU U
6194
razamu
but6mmoreka [JOK
4.2 JlaBiieHHE KUIKOCTH 5 https://m.edsoo.ru/7t41
6194
bubmuoreka [JOK
43 ATMochepHoe TaBiICHHE 6 https://m.edsoo.ru/7f41
6194
JleficTBUE KUJIKOCTH U Ta3a bubmuoreka [JOK
4.4 Ha MOrpyKEHHOE B HUX 7 1 3 https://m.edsoo.ru/7f41
TEJO0 6194
Uroro no pazgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
but6mmoreka [{OK
5.1 PabGora 1 MomHOCTE 3 1 https://m.edsoo.ru/7f41
6194
bubmuoreka [JOK
5.2 [IpocTeie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [{OK
53 Mexanuyeckas 3HEprus 4 | 1 https://m.edsoo.ru/7f41
6194
Hroro no pasneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 3 12
[10 ITPOI'PAMME

26




8 KUIACC

Ne HanmeHoBaHue pa3iesioB U KojinyectBo qaCOﬁ DJIEeKTPOHHBIE
/m | TeM MporpaMmsl OHTPO parert (undpossie)
n porp JIbHbIE YyecKue Hep
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TenioBblie IBJICHUS
. bu6mmoreka [IOK
CtpoeHue u CBOMCTBa
1.1 7 https://m.edsoo.ru/7f4
BEILECTBA
181ce
bu6mmoreka [JOK
1.2 TeruoBble IpoLEecChl 21 1 5 https://m.edsoo.ru/7t4
181ce
Uroro no pazaeny 28
Paznen 2. DiekTpuyeckne i MATHUTHBIE SIBJICHUSI
DNEKTpUUYECKUE 3apsi/ibl. bubnuoreka LIOK
2.1 3apsiKEeHHbIE TeNa U UX 7 1 https://m.edsoo.ru/7f4
B3aMMO/ICHCTBUE 181ce
[TocTOAHHBIN IIEKTPUUECKUI bubmmorexa HOK
2.2 P 20 1 7 https://m.edsoo.ru/7f4
TOK
181ce
bu6mmoreka [{JOK
2.3 MarsuTHbI€ SIBICHUS 6 | 1.5 https://m.edsoo.ru/7f4
181ce
Bbu6mmoreka [JOK
DJIeKTpOMarHuTHas
2.4 4 https://m.edsoo.ru/7f4
WAy RIU 181ce
Hroro no pazaeny 37
PeszepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB 68 3 14.5
I10 ITPOI'PAMME '

27




9 KUIIACC

Ne HaunMenoBanue pa3iesoB u Konn4yectBo 4jcos DJIEKTPOHHBIE
n/m | Tem mporpamMmbi Koutpoar | Hpakta | (yygposwie)
HbIE eckue o0pazoBaTeiib
padoThI padoThI Hble pecypebl
Pa3zgen 1. Mexannueckue siBJICHHUSA
M bubnnoreka [HOK
€XaHUYECKOE JIBIKCHHE U
1.1 10 1 https://m.edsoo.ru/7f
CIOCOOBI €ro OMUCaHUs
41ada6
bu6nunoreka [JOK
1.2 BsanmopeiictBue Ten 20 1 3 https://m.edsoo.ru/7f
41a4a6
bu6mmorekxa [JOK
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f
41ada6
Hroro no pazneny 40
Pa3nen 2. Mexann4veckue KoJ1e0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 Mexanuueckue KoyeOaHus 7 3 https://m.edsoo.ru/7f
41ada6
bubmnoreka [HOK
2.2 MexaHu4eckue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f
41a4a6
Hroro no pasgeny 15

Pa3nen 3. DieKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI

bu6mmoreka [JOK
DJIEeKTPOMAarHuTHOE TIOJIE U
3.1 6 2 https://m.edsoo.ru/7f
3JIEKTPOMATrHUTHBIC BOJIHBI 412426
Hroro no pazneny 6
Pa3znen 4. CBeToBbIe IBJEHUSA
3aKOHBI pacIPOCTPAHEHUS Bubmzorexa OK
4.1 pactpoctp 6 2 https://m.edsoo.ru/7f
cbera 41a4a6
bubnnoreka [HOK
JIMH3BI U ONITUYECKUE
4.2 5 28 6 3 https://m.edsoo.ru/7f
HpHOOPRT 41a4a6
bu6nunoreka [JOK
Pasnoxenue Oenoro ceera B
4.3 3 2 https://m.edsoo.ru/7f

CHEKTP

41a4a6




Hroro no pazgeny

15

Pa3gen 5. KBaHTOBLIE SIBJICHUSA

Ucnyckanue u noriouieHue bubmotera [JOK
5.1 Y 4 1 https://m.edsoo.ru/7f
CBETa aTOMOM
41a4a6
bubnnoreka [HOK
5.2 CrtpoeHue aTOMHOTrO spa 6 1 https://m.edsoo.ru/7f
41ada6
bu6nunoreka [JOK
5.3 S nepHblie peakuumn 7 1 https://m.edsoo.ru/7f
41a4a6
Hroro no pazgeny 17

Pa3nes 6. [loBTopuTe1bHO-000011a101MIT MOLYJIB

[ToBTOopenue u o6o0IIEHNE

bu6nuoreka [JOK

6.1 coJiepkaHus Kypca (PU3HKH 3a 9 2 https://m.edsoo.ru/7f
7-9 xnace 41ada6

Hroro no pazneny 9

OBUIEE KOJIMYECTBO YACOB 102 7

[10 ITIPOT'PAMME

29
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