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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3nKe Ha YPOBHE OCHOBHOTO 0O0IIEro 0oOpa3oBaHWsS COCTABJICHA Ha
OCHOBE TOJOXEHUH M TpeOOBaHMU K pe3yibTaTaM OCBOCHHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON TporpamMmbl, TpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpammbl BocnuTaHus W KoHIenmuu mpenoaaBaHus y4eOHOTO
npeaMera «Pus3uKay.

Copnepxanue nporpamMMbl 0 (PU3MKE HANpaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HAYYHOH IPaMOTHOCTH O0YYarOIINXCs U OPTaHU3AIMIO U3YUYEeHUS (PU3UKU HA AEATEIbHOCTHOM

OocHOBe. B mporpamme no (u3nke y4YMTBIBAIOTCS BO3MOXKHOCTH Y4eOHOro MpeaMeTa B
peamuzamun tpeboBanuit GI'OC OOO K IIaHHPYEMBIM JHYHOCTHBIM M METalpeIMETHBIM
pe3yabTataM OOYYeHHUs, a TaKKe MEXKIPEIMETHbIE CBSI3M ECTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMsI.

[IporpamMma 1o ¢u3MKe yCTaHABIMBAET pacHpelesieHHe y4eOHOro Marepualia Mo rojaam
o0ydeHust (1Mo Kiaccam), NpeajaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTHKE pa3BUTHUS IPEAMETHOIO COJAEpXKAaHUSA U Yy4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.

[Tporpamma o ¢usnke paspaboTaHa ¢ b0 OKa3aHUS METOJMYECKOM TTOMOIIN YIUTEIIO
B CO3JIaHMH paboyeil MporpamMmel 1o y4eOHOMY MpeIMETY.

dwusmKa SBISETCS CUCTEMOOOPA3YIONIMM I €CTECTBEHHOHAYYHBIX Y4EOHBIX NPEIMETOB,
IMOCKOJIBKY q)HSH‘ICCKI/Ie 3aKOHBI JIC)KAT B OCHOBC ITPOIICCCOB U HBHGHHﬁ, N3Yy4aCMbIX XI/IMPleﬁ,
OuoJIOTHEH, aCTpOHOMHKEH 1 (Pu3nUecKoi reorpadueii, BHOCUT BKJIA]l B €CTECTBEHHOHAYYHYIO

KapTUHY MHpa, IPeJoCTaBisieT Hauboee sicHble 00pa3ibl IPUMEHEHHUsI HAyYHOT'O0 MEeToa
MO3HAHUS, TO €CTh CIIOCO0A MOTYYCHUS TOCTOBEPHBIX 3HAHHUI O MUpE.

OpHa U3 IIaBHBIX 33134 (PU3MYECKOrOo O00pa3oBaHMs B CTPYKTYpe OOIIEro oOpazoBaHMS
COCTOMT B ()OPMHPOBAHMM €CTECTBCHHOHAYYHOH TPaMOTHOCTH W HWHTEpeca K HayKe Yy
o0yJaromuxcs.

W3yuyenne (¢u3uku Ha 0a30BOM  YpPOBHE IMpEAINOJIaraeT OBJAJCHUE  CIEAYIOIHUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO 00BACHATH SIBJICHHA,
OLICHUBATh U ITIOHUMATh 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUAA,
HHTCPHNPCTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JOKA3aTCIILCTBA JIA ITOJIYUCHUS BHIBOIOB.

Ilenn wu3yueHus (U3UMKA HA YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs OMpPENCICHBI B
Konnernuu npenogaBanus yueOHoro npeamera «Du3nka» B 00pa30BaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ®enepainuu, peanu3yrONMX OCHOBHBIC 00IIe00pa3oBaTeIbHBIE IPOTPaMMBI,
yrBepxkaAEHHON pemenneM Komnernn MunucrtepctBa npocsemieHust Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).

Hean uzyyennsi GU3NKu:



npuoOpeTeHnue HMHTepeca M CTpeMJICHHMs] O0ydaroumxcs K HaydyHOMY HW3YYEHHIO MPUPOJBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJIe MO3HAHUA U (OPMHUPOBAHUE HCCIIET0BATENHCKOTO
OTHOLIEHHUSI K OKPYKAIOLIUM SIBICHUSIM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3yibTaTa M3YYEHUs] OCHOB CTPOEHUSI MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TPEACTABICHUNA O PONM (DU3MKU ISl Pa3BUTHUS APYTUX ECTECTBEHHBIX HaYK,
TEXHHUKHU U TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oyaymend mpodeccHoHaTbHON NeSTeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAbHEHIIEMY 00yYEHHIO B 3TOM HalpaBJICHUH.

JlocTxkeHne JTHX Ieleld mporpamMmbl 1Mo (HU3MKE Ha YPOBHE OCHOBHOTO OOIIEro
00paoBaHUs 00ECTICUMBACTCS PEIICHUEM CIICYIONTUX 3a1a4.

npuoOpeTeHne 3HaHUI O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX, TETJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHne YMEHHI ONMUCHIBATH U OOBICHATH (PU3MUECKHE SIBJICHUS C HCIOJb30BaHHUEM
[IOJIyYCHHBIX 3HAHU;

OCBOEHHE METOJIOB pPELICHHs] MPOCTEUIINX pAacUETHBIX 3a/ad C HCIOJIb30BAHUEM (PU3MUECKHUX
MOJIeJIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;

pa3BUTHE YMEHUN HAOMIOJaTh HPHUPOJHBIE SBJICHHUS U BBINOJIHATH OIBITHI, J1a00OpaTOpPHBIE
paboThI U PKCIIEPUMEHTATHHBIC UCCIICOBAHUS C UCTIONB30BaHUEM U3MEPHUTEIBHBIX PUOOPOB,;
OCBOCHHE TTPUEMOB pabOThI ¢ HH(pOpMaIen PU3NIECKOro CoAepIKaHMs, BKIIFOUast HH(OPMAITUIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTN3 U KPUTHUECKOE OIEHUBAaHUE HHPOPMAITIH;
3HAKOMCTBO CO chepamu mpodecCHOHATBHON NEATebHOCTH, CBS3aHHBIMH C (PU3HKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha IOCTIKEHUSX (PHU3NIECKON HAYKH.

Ha n3yuenue ¢usuku (6a30BEI ypOBEHb) HA ypPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMS
otBoauTcs 238 vacoB: B 7 kiacce — 68 wacoB (2 yaca B Henenio), B 8 kinacce — 68 yacos (2 vaca B
Heneno), B 9 kimacce — 102 vaca (3 yaca B Heneno).

[Ipenmaraemsplii B mporpaMme 1o Gu3MKe MepeueHb Ja00paTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHAATENbHbBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHUs TabopaTOpHBIX padoT U
OIIBITOB C Y4ETOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMUXCs, CITUCKA YKCIIEPUMEHTATbHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.

COJEP)KAHUE OBYYEHUA

7 KJIACC



Pazgen 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoje. ABneHust npupoapl. OuznyuecKkue sSBJICHUS: MEXAHUYECKHE,
TCIJIOBBIC, DJICKTPUUCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC.

Ousnueckue BeNMWYMHBL. M3mepenune Qusnueckux BenuunH. Du3nueckue MPUOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUIL.

Kak ¢usuka u npyrue ecTtecTBEHHbIE HAayKH HM3y4aroT Hpupoiay. EcrecTBEeHHOHaYWHBIH
METO/1 T03HaHUA: HaOJI0IeHUE, TOCTAHOBKA HAYYHOI'O BONIPOCA, BBIABUKEHHE TMIIOTE3,

9KCIIEPUMEHT IO MPOBEpPKE TUIOTE3, OO0bsICHEHHWE HalOiomaeMoro siBiaeHus. OmnucaHue
buznuecKux SBJICHUI C IIOMOUIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHUYECKHE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. @wusnyeckue MpuOOPHI M MPOIEAYpa MPSMBIX M3MEPEHHI aHAJIOTOBBIM U IHU(PPOBBIM
npubopoM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue LEHbI IEIEHUS LKaIbl H3MEPUTEIBLHOIO IpUoopa.

H3mepeHue paccTosHUMN.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MalbIX TEJ.

W3mepenne temnepaTypsl IpU IOMOIIM JKUAKOCTHOIO TEPMOMETpa U JaT4yHKa
TEMIIepaTyphbl.

6. IIpoBeneHue wuccienOBaHUS IO NPOBEPKE TUIOTE3bl: AAIBHOCTh IOJETA IIApHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIlIe, YeM OOJIbIle BBICOTA ITYCKA.

a e

Pa3nen 2. [lepBoHavaibHbIE CBeeHUS 0 CTPOCHNH BelleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbI MW MOJICKYJIbI, HUX pPa3MCPLL. OHBITI:I, JOKa3bIBarOIIHueC
JUCKPETHOC CTPOCHUC BCIICCTBA.

JBwxenue uactuil BemecTBa. CBs3b CKOPOCTH JABMKEHHUS YaCTUI[ C TEMIIEpaTypoil.
bpoyHoBckoe nBwxkenue, nuddysus. B3anMmosjeiicTBue YacTHI[ BEIIECTBA: MPUTHKEHUE W
OTTaJIKUBAHHUC.

ArperatHple = COCTOSIHUSI ~ BEILIECTBA: CTPOEHHE Ta30B, JKUJAKOCTEM M  TBEPABIX
(KpHCTaNIMYECKUX) Tel. B3auMOCBs3b MEXKIYy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JBUKCHUSI.
2. Habmonenue nuddysun.



3. HaOmroneHue sBieHHH, OOBSACHSIONUXCS TMPUTSHKEHUEM WA OTTAJKMBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OueHka quaMeTpa aToMa METOJIOM PSIIOB (C UCIOIb30BaHUEM (PoTorpaduil).
2. OnbIThI 110 HAOIIOAEHUIO TETIJIOBOTO PACIIUPEHHUS Fa30B.
3. OmbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO PUTSIKCHHSI.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBUE TeJl.

Mexanndeckoe JBWXeHUE. PaBHOMEpHOEe W HepaBHOMEpHOE nBUkeHHE. (CKOPOCTb.
Cpenssist CKOpoCTb ITPH HEPAaBHOMEPHOM JBHKEHUH. PacuéT myTH 1 BpeMeHU IBUIKEHUS.

SlBnenue wuHepuuu. 3aKOH WHEpHUU. B3aumoneWcTBHE Tesl Kak MPUYMHA U3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsizb
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BEIIECTBA.

Cuna kak XxapakTepucTHKa B3aumonecTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cuibl ¢ MOMOILIBIO AMHAMOMETpA. SIBI€HHME TATOTEHHs M cuia TskecTH. Cuna
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HANpaBJICHHBIX I10
onHOI npsmMoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE TOKOS.
Tpenue B mpupoie U TEXHUKE.

Jemoncmpayuu.

Ha6JIIOI[eHI/Ie MEXaHHUYCCKOI'O ABUKXCHUA TEC1a.

N3MepeHne CKOpoCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue sSiBJICHUS] HHEPITUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHH TEJl.
CpaBHeHHME Macc MO B3aUMOJEHCTBUIO TEll.

CrokeHue cuJjl, HalpaBJICHHBIX IO OJHOUW MPSIMOIA.

o UM wNE

Jlabopamopnwvie pabomot u onvimeul.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO IBM)KEHHUS (LIapUKa B IKUJIKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue CpeaHed CKOPOCTH CKOJBKEHHUS Opycka WIM IIapHKa IO HAKJIOHHOU
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJIOTO TEa.

4. OnspIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHus (nedopmannu) MpPyKUHBI OT
IIPUJIOKEHHOMN CHUJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBieHue TBEpPABIX TeJl, AKUAKOCTEH U ra3oB.
Jasnenue. CiocoObl YMEHBIIICHHS ¥ YBEJIMUCHUS aBiieHus. J[aBiieHne ra3a. 3aBUCUMOCTh

JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBrneHus TBEPABIMU TEIAMU, KUIAKOCTSIMHU
U razamu. 3akoH Ilackamst. IIHeBMaTuyeckyue MaIllMHBL. 3aBUCUMOCTEL JABJICHUS KUIKOCTU OT



rnyounsl.  ['mapocratmdeckuid  mapagokc. CooOmiaroruecss  cocyabl. [ 'mapaBmuueckue
MEXAHHU3MBI.

Atmocdepa 3emnan u arMmocepHoe aaBiaeHue. [IpUYMHBI CyIIECTBOBAHHUS BO3IYIIHOM
o6onoukn 3emnu. Ombir Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
aTMOC(EepHOro JaBJCHUS OT BBICOTHI Haa YypoBHeM Mops. Ilpubopsl s u3MepeHHs
aTMOC(hEpHOTO JTaBJICHHUS.

JleficTBHE )XKMIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITalikuBaromias (apxumMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPBHI.

[lepenada naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmarommecs COCy/Ibl.

I'mapaBauyeckuit mpecc.

[IposiBienue neicTBHst aTMOC(HEPHOTO JaBICHUSI.

3aBHCHUMOCTh BBITAIKMBAIOUIECH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tella U TNIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue mnaBaHMs TeN: IUIABAaHUE WM TOTPY)KEHHE TEel B 3aBUCUMOCTH  OT
COOTHOUIEHUS IUIOTHOCTEHN TeNa U JKUJKOCTH.

o U s wNE

© ~

Jlabopamopnwvie padbomot u onvimeul.

1. HccnemoBanme 3aBHCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B JKUIKOCTH
YacTH Tela.

2. OmpenenieHUE BBITATKUBAIONIEH CHJIBI, JCHCTBYIONIEH Ha TENO, NOTPYyKEHHOE B
KHIKOCTD.

3. IlpoBepka HE3aBUCMMOCTHU BBITAJIKUBAIOIIECH CHJIbI, JEHCTBYIONIEH HA TEIO B KUIKOCTH,
OT MAcCCHI Tea.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIONICH CHJIbI, AEHCTBYIOIIEH Ha
TEJIO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHON B KMIKOCTb YaCTH TeJlda U OT MJIOTHOCTH
JKHIKOCTH.

5. KonctpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKHA U OIpeleseHne €€
IPY30I0ABEMHOCTH.

Pa3nesa 5. PaGoTa m MOIIHOCTB. JHEprus.

Mexanuueckasi pabota. MOITHOCTb.

[TpocTble MexaHU3MBI: pblvar, OJ0K, HaKIOHHas! MII0CKOCTb. [IpaBuiio paBHOBecHs pblyara.
[Ipumenenne mnpaBuia paBHOBECUS pbluara K OJOKy. «3osotoe mpaBuiioy» MmexaHuku. KITJI

IMPOCTBIX MCXaHU3MOB. HpOCTI)Ie MEXaHU3MBbI B 6BITy Hn TEXHHUKCE.

Mexanunueckas sHeprusi. Kunetnueckas v noTeHiuanbHas s1eprus. [IpeBpamienue oqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.



1. TIpumepbl NPOCTHIX MEXAaHU3MOB.
Jlabopamopnwvie padbomot u onvimel.

1. Ompenenenue pabOThl CHIBI TPEHUS TNPU PABHOMEPHOM JBMKEHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. MHccnenoBanue yciaoBUi paBHOBECHSI pblyara.

N3mepenue KII1/ HakIOHHON MIIOCKOCTH.

4. HV3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.

w

8 KJIACC

Pa3nen 6. TentoBbIe SIBJIEHNS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTpOEeHUs BellecTBa. Macca
M pa3Mepbl AaTOMOB U MOJIeKyd. ONbITh, MNOATBEPXKAAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, )XUAKOTO M Ta3000pa3HOr0 COCTOSIHHM BelecTBa. Kpucramnmaeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN

MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMauuBaHUE U KaNWUISIpHbIE sBJIeHHs. TerioBoe
pacuIMpeHme 1 cxxartue.

Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHHS YaCTHII.
Buyrtpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: Terionepenada u
COBepIIeHHE padoThl. BUbI TeIUIONEpe1aun: TEIIONMPOBOAHOCTD, KOHBEKIINS, U3ITYyUCHHE.

KoymuectBO TemmoThl. YenbHas TEIUIOEMKOCTh BEMIECTBA. [eIIO00OMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [InaBieHune W OTBEpAECBAHHME KPHUCTAJUTMUECKUX
BEIIECTB. YJAENIbHas TemioTa ruiaBieHus. IlapooOpa3oBanue u KoHAeHcamus. VcmapeHwue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHIICHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Brnaxxnocts BO3ayXa.

DHeprusi TOIIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunuuns! padots! TemoBbix Apuratencit KI1J] rermoBoro neurarens. TennoBeie

JIBUTATEIH U 3alIUTa OKPY>Karolel cpeibl.

3aKOH COXpaHEeHMsI U MTPEBPALCHHS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

1. HaGmroneHune OpOyHOBCKOTO JBUKCHUSI.
2. Habmonenue nuddysun.



3. HalGmroneHue siBNeHNN CMaYMBaHUSI M KAITWJUISIPHBIX SIBJICHUH.
4. HabmroaeHue TerIoBOro PaciupeHus Tel.

5. M3meHeHue AaBieHUs ra3a IpU U3MEHEHUH 00bEMa U HArpEeBaHWUU WJTH OXJIQXKICHUH.
6. IlpaBuna uzmepeHus TeMIepaTypsbl.

7. Bupael Teronepenaydu.

8. OxJaxIeHue Mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepIieHUH PabOThI BHEIITHUMH CHIJIAMH.
10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HaOmronenne KUIIeHUs.

12. HaGnroeHne moCcTOSTHCTBA TEMITEPATyPhl IPH IJIABICHUH.

13. Mozenu TEIUIOBBIX IBUraTENICH.

Jlabopamopnuvie pabomot u onvimel.

OMnBITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJIIPHOTO TIPHUTSHKCHHUS.

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJIIOB MIOBAPEHHOM COJIM WUJTU caxapa.

OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH W TBEPBIX TEJI.

OmnpeneneHue qaBICHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

OnbITEL, JEMOHCTPUPYIOUIME 3aBUCUMOCThH JIABJICHHS BO3ayXa OT e€ro o0néMa u

HarpeBaHUs WM OXJIaKICHUS.

6. IlpoBepka THUMOTE3bl JMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.

7. HabOnroneHne WM3MEHEHHS BHYTPEHHEW SHEPTUM Teja B PE3yJbTare TEIUIonepenavyr U
paboThI BHELITHUX CHII.

8. HccnenoBanue sIBJICHUS TEMJI000MEHA TPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

9. OmpeneneHnne KOJMYECTBA TEIUIOTHI, MOJTYYCHHOTO BOJOW MPHU TEIUIOOOMEHE C HArPEThIM
METATNYECKUM LIUITUHIPOM.

10. OnpeneneHue yAaeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. OnpeneneHrne OTHOCUTENILHON BIAXKHOCTH BO3AyXa.

13. Onpenenenue yeabHOM TEIIOTHI IJIABJICHUS JIbJa.

a e

Pa3nen 7. DaekTpudeckne 1 MATHUTHBIE SIBJICHUS.

Onextpuzanus Ten. /[Ba popa anekTpuyecKux 3apsaoB. B3aummoneicTBue 3apsyKEHHBIX
Tesl. 3akoH KyioHa (3aBUCHMMOCTB CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TE€JI OT BEJIMYMHBI
3apsI0B U PaCCTOSTHUS MEX]y TEIaMH).

Onekrpuueckoe nojue. Hanpspk€HHOCTH anekTpuyeckoro nois. [IpuHnun cynepnosunuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM yYpPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3iiekTpudeckuil 3apsa. CrpoeHue
atoMa. [IpoBOTHUKY U JUDIIEKTPUKU. 3aKOH COXPAHECHHUS HIEKTPUYECKOTO 3apsA/a.

DJIEKTPUYECKUN TOK. YCIIOBHUSl CYIIECTBOBAHMSI DJIEKTPUUYECKOr0 ToKa. McTouHHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHS JJIEKTPUYECKOTO TOKAa (TEIJIOBOE, XMMHUYECKOE, MAarHHUTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onexktpuueckasg wnenb. Cwia Toka. OnekTpuueckoe HamnpsbkeHue. ComnmpoTuBIEHHE
MPOBOJHMKA. YJIETbHOE CONPOTUBICHUE BemecTBa. 3akoH Owma I ydacTKa IIEMH.
[TocnenoBarenbHOE U MapaIEIbHOE COEAMHEHUE TPOBOTHUKOB.



PabGoTa 1 MOIITHOCTB AMEKTPUUECKOTO ToKa. 3aKkoH J[koyns—JIeHma. DiekTprudeckue menu
U TIOTPEOUTENH ICKTPUUIECKON dHEpruur B ObITYy. KOpoTKOE 3aMbIKaHUE.

ITocTossnable MarHuThl. B3aumomelcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOe moJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emie. OnbIT Opcreaa. MarHuTHOE 1osie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJISI
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb MOCTOSHHOrO Toka. Mcmonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes. SBiaeHue  anekTpomMarHuTHOM  uHAykuumu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TONYYCHHUS JICKTPUYSCKON HHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTrUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia aNeKTpUYECKUX 3aps0B U B3aUMOJCHCTBUE 3apsKEHHBIX TEll.
Y CTpOUCTBO U JEUCTBUE IEKTPOCKOIIA.
DIIeKTpOoCcTaTUYECKast HHTYKLIHS.
3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[IpOoBOTHUKY M AUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.
M cTOYHMKY ITOCTOSITHHOTO TOKA.
JIefiCcTBHS DIIEKTPUYECKOTO TOKA.
. DIEKTPUYECKHUI TOK B JKUJIKOCTH.
. I'a30Bb1l pa3psia.
. I3MepeHnune cuibl TOka aMIepMeTpOM.
. I3mepenune 3neKTpU4ecKOro HarpsKeHUs: BOJIbTMETPOM.
. Peocrar u Mara3zuH cOnpoTHUBIICHUH.
. B3aumoiericTBrE MOCTOAHHBIX MAarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH pa3/I€JICHUs MTOJIFOCOB MarHMTa.
. MoaenupoBanre MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.
. OmsIT Dpcrena.
. MaruuTtHoe noje Toka. JNeKTPOMAarHur.
. JlercTBHE MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
. DNEeKTPOIBUTaTEIb ITOCTOSIHHOTO TOKA.
. UccrnenoBanue sBIeHUS 3JIEKTPOMArHUTHON UHIYKIIUH.
. OnbrTer @apanes.
. 3aBHCUMOCTb HAMPABJICHUS] MHAYKIIMIOHHOTO TOKA OT YCIOBUM €ro BO3SHUKHOBEHHSI.
. DJEeKTpOreHepaTop MOCTOSIHHOTO TOKa.

©CoNS O rWNE
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Jlabopamopnwvie pabomot u onvimeul.

OnbITH IO HAOJTIOACHUIO SJICKTPU3ALIMH TE HHAYKIUEH U IPU CONTPUKOCHOBEHUH.
I/ICCHGI[OBaHI/Ie I[eﬁCTBHH SJICKTPHUYCCKOTIO IT0JIA Ha ITPOBOJAHUKHA U JUDJICKTPUKH.

CoOopxka u mpoBepKa padOThI AMEKTPUICCKOM IIETH MOCTOSHHOTO TOKA.

W3mepeHue u perympoBaHue CUIIbI TOKA.

W3mepenue u peryInpoBaHue HAMPSHKCHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Ye€PE3 PE3UCTOP, OT COMPOTHUBIICHUS
PE3UCTOPA U HAIPSDKEHUSI Ha PE3UCTOPE.

SIS



7. OnbIThL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMTPOTUBIICHHS POBOIHUKA
OT €ro JUINHBI, [IJI0LIa/I1 ONIEPEYHOI0 CEUEHUS U MaTepraa.

8. IlpoBepka mpaBmiia CIOKEHUS HANPSOHKEHUI MpU MOCIeI0BATEIbHOM COEIUHEHUHU JIBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia JijIsl CUJIbI TOKA IPU MapauIeIbHOM COETMHEHNUN PE3UCTOPOB.

10. OnpezneneHue padOThI ANEKTPHUUECKOTO TOKA, UAYILETO Yepe3 pe3nucTop.

11. OmnpezneneHue MOITHOCTH 3JIEKTPUUECKOIO TOKA, BBIJENIIEMOIl Ha pe3nucTope.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT HAINpPSKEHMs Ha
HEH.

13. Onpenenenue KIIJl HarpeBarens.

14. UccnenoBanne MarHiTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. M3yuyeHne MArHUTHOTO MOl TOCTOSIHHBIX MAarHUTOB TMPU UX OOBEIUHEHHH W
pa3aeneHun.

16. MccnenoBanue nelCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aUMOAECHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbI TOKA M HAMPAaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHue neiCTBUS MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yuyeHue paboThl AJIEKTPOABUTATENS.

20. Uzmepenne KIIJI anekTpoaBUraTeIbHONM YCTAHOBKH.

21. OnbITEl 1O MCCIEAOBAHMUIO SIBICHMSI JJIEKTPOMAarHMUTHOM MHAYKLHHU: HCCIEJOBaHUE
M3MEHEHUH 3HaYeHMsI U HANPaBJIEHUsI HHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3pen 8. Mexanuueckue siBJIeHHUA.

Mexannueckoe ABWkeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXaHUYECKOrO0 JBWKEHUSA. PaBHOMEpHOE MNpSIMOJMHEWHOE JBWXKeHHE. HepaBHOMeEpHOE
NpsAMOJIMHETHOE JBMKeHUEe. CpelHsis M MTHOBEHHass CKOPOCTh Teja IMPU HEPaBHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHOyckopeHHOE TIpsiMonTiHetHOe BkeHne. CBoOoaHoe mageHue. OmbIThI
lanunes.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTH. Ilepuon u yacrora oOpamienus. JluneiHas u
YIJI0Bast CKOPOCTHU. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IIepsbiit 3axkon Hbrorona. Bropo#t 3akon Herorona. Tperuit 3axon Herorona. IIpuHumn
CYNIEPIO3ULIUH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cuila TPEHUS CKOJBXKEHMs, CHJIa TPEHUS
HIOKO$, IpYTHe BUIbI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHMS. YCKOPEHHE CBOOOJHOrO Na/eHUs.
JBuxenue 1uaHer Bokpyr Comnpa. IlepBas kocmuueckas ckopocTb. Heecomocts u
IEPErPy3KH.



PaBHOBecue MarepuanbHOM TOUKU. AOGCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tema
C 3aKPEINIEHHON OCBIO BpameHus. MomeHT cuisl. L{eHTp Tsokectu.

Nmnynee tena. M3menenne umnynbca. Mmnynsc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanuueckass pabora U MomHOCTh. PaboTta cun TskecTH, ynpyroctd, TpeHusi. CBs3b
sHepruu U pabotTsl. lloTeHuManbHas SHEprusi Teia, MOAHATOrO HaJ MOBEPXHOCTBIO 3EMIIH.
[loTenumanpHas sHeprus cxaTol npykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHUH.

Hemoncmpayuu.

=

HabmioneHne MexaHHUECKOro ABMKEHUS Tea OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHME TIyTE€H U TPACKTOPUN JBUKEHHUS OJHOTO M TOrO K€ TejJa OTHOCHUTEIBHO
pa3HBIX TEJN OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOINHEHHOTO ABUKECHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBH)KEHUS.

Habmroienue 1BHKeHUs Tella o0 OKPY>KHOCTH.

Habmionenne MexaHW4YecKHX SIBICHHUH, MpoucXomsmux B cucteme orcuéra «Temexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JABH)KEHUN OTHOCUTENIbHO KabuHeTa (GU3HKH.

7. 3aBUCHMOCTb YCKOPEHHs Te€la OT MACChI TeJla U JEHUCTBYIOIIEH HA HETO CUJIBL.

8. HalOmroneHue paBeHCTBA CHJI TIPH B3aUMOJICHCTBUU TEJI.

9. l3MeHeHue Beca Tena Ipu YCKOPEHHOM JABM)KEHUU.

10. Ilepenaua umnysbca Ipu B3aUMOJICUCTBUM TEJI.

11. IIpeoOpa3oBaHus SHEPTUH NPH B3aUMOICHCTBUH Tell.

12. CoxpaHeHUE UMITYJIbCA MPU HEYIPYTOM B3aUMOJICUCTBUH.

13. CoxpaHeHHE UMITYJIbCa TPH a0COITIOTHO YIPYTrOM B3aMMOACHCTBHUH.

14. HabmroieHre peakKTUBHOTO JABUKCHUS.

15. CoxpaHeHHE MEXaHUYECKOW YHEPTUU NPH CBOOOIHOM IaICHUH.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUH MPU JBUKEHUN Tela MO/ AEUCTBUEM IIPYKUHBI.

n
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Jlabopamopnwvie pabomot u onvimeul.

1. KoHcTpynpoBaHue TpakTa Al pasroHa U JAIbHEHIIEr0 pPaBHOMEPHOIO JABM)KEHHUS
HIapUKa WIH TEIEKKH.

2. OmpeneneHnue cpenHeld CKOPOCTU CKOJBXKEHHsI OpycKa WM JBIDKCHHUS IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Tela IpPU PAaBHOYCKOPEHHOM JIBUJKEHUM II0 HAKJIOHHOW
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBUXKEHHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka TUIOTE3BI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU 0€3 HayaIbHON CKOPOCTH
MyTH OTHOCSTCS KaK Psifi HEUETHBIX YHUCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BpEMEHU
OJUHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbl HOPMajbHOTO
JaBJICHUSL.

7. Omnpenenenne ko3P huUIIMEeHTa TPESHUS CKOTBKCHUS.

8. Omnpenenenune )XECTKOCTH MPYKUHBI.



Onpenenenue paboOThl CWJIBI TPEHUS TNPU PABHOMEPHOM [BM)KEHHU Tela 110
TOPU30HTAIILHON ITIOBEPXHOCTH.

10. Onpenenenue pabOThl CHUIIBI YIPYroCTH MpPU MOABEME TIpy3a C HCIOJIB30BAHHEM

HCIIOABHKHOTI'O U TIOABUXKHOI'O OJIOKOB.

11. N3ydeHue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexanunueckue KoJe0aHus U BOJIHBI.

KonebarenbHoe nBmwxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TMEpPHOJ, 4YacToTa,

aMIuTyna. MaremMaTud4ecKuil M NpPYKUHHBIM MasTHUKU. [IpeBpamieHue »sHeEprum mnpu
K0J1e0aTebHOM JIBUKEHUU.

3aryxatomue kojeOanus. BeiHyx)neHHble KoneOanus. Peonanc. MexaHUuecKue BOJIHBI.

ColicTBa MexaHnuyeckux BOJIH. [IpogosbHbIE M MTONIepeYHbIe BOIHBI. [[JTMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHnyecKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

SIS

n

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Jemoncmpayuu.

Hab6nronenue konebanuii Te Mo IeHCTBUEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIEOAaHWH 1 pe30HaHca.

PacrnipocTpanenne mpoJOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Hab6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

OmnpezneneHue 4acTOTHI U MEpHOa KOIeOaHUH MaTeMaTHYECKOr0 MasiTHUKA.
Omnpeznenenue 4acTOThl U Meproja KoiaeOaHUH MPYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCMMOCTH TEpHOAa KOJNEOAHUI MOJBEIIEHHOTO K HUTU TIpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH TEpUosa KOJI€OAaHWN MPYKUHHOTO MAasiTHHUKA OT MacChl

rpysa.
[IpoBepka HE3aBHCHMOCTH MEpUOIa KOIeOaHU rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.
OnbITHl, AEMOHCTPUPYIOILINE 3aBUCUMOCTD MEPHO/Ia KOJIeOaHUH MPYKUHHOTO MasiTHUKA

OT MacChl Tpy3a u KECTKOCTH MPYKUHBL.
N3mepenune yckopeHwusi CBOOOTHOTO MaICHUSI.

Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M DJIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TI0JI€. DJEKTPOMAarHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaya 3exTpoMarHuTHBIX BOJIH. VICrionbp30BaHMe 3JIEKTPOMArHUTHBIX BOJIH I COTOBOM
CBSI3U.

DnexkTpoMarHuTHas mpupoaa ceera. CkopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 371€KTPOMArHUTHBIX BOJIH.



2. BomnHOBBIE CBOMCTBaA CBETA.
Jlabopamopnwvie padbomot u onvimel.

1. HM3yuyeHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO Tee(oHa.
Pasznen 11. CBeToBLI€e IBJICHHUS.

JlyueBasg mopens cBera. Mcrounuku cera. I[IpsMosiMHENHOE pacnpoCTpaHEHHE

CBCTa.

3atmenus Cosnia u JIynsl. Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTPa)KEHHS CBETA.

[Ipenominenue cBera. 3aKoH mpenomMieHus cBera. [lonHoe BHyTpeHHEee OTpaKeHUE CBE

Ta. Mcrionp30BaHUE IIOJIHOTO BHYTPCHHCTO OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xon mydeit B numH3e. OnTudueckas cucrteMa (oroamnmapara, MHKPOCKOTA H

Teaeckomna. ['1a3 kak onTuyeckas CUCTeMa. BJII/ISOpyKOCTI: " JAJIbHO30PKOCTD.

Paznoxenne 6enoro cera B criekTp. OmnbiTel HetoToHa. Cro)XkeHne CeKTPaIbHBIX I[BETOB.

Hucnepcus

Hemoncmpayuu.

[IpsamonuHEHOE pacipOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Toryuenue n300pakeHNii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[IpenomiieHue ceera.

ONTUYECKUH CBETOBO/I.

Xon styueit B coOuparomiei JuHse.

XoJ Ty4deil B pacCenBalOIICH JIMH3E.

[Monmyuyenne n300paskeH ¢ TOMOIIBIO JINH3.

. Ipunanun peicTBus doToanmapara, MUKpPOCKOIIAa U TEIECKOTA.
10. Mogens riasa.

11. PasnoxeHue 6eoro cBeTa B CIIEKT).

12. Tlony4yenne GeOTO CBETA MPU CIIOKEHUU CBETA PA3HBIX 1BETOB.

©oo NGk wDNE

Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBanue 3aBUCHMOCTH yTjla OTPA)KEHUSI CBETOBOIO JIy4a OT YyIJia MaJeHHUs.
N3ydenune xapakTepUCTUK U300paKEHUS IIPEeIMETa B INIOCKOM 3epKalle.

w N

TPaHUILIE «BO3YX—CTEKIIO».

[Tomydyenue n300paskeHH ¢ TOMOIIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OMNBITHI TIO PA3IIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

No o s

(UITBTPHI.

Pa3gen 12. KBaHTOBLIE SIBJIEHUS.

CBCTA.

I/ICCJ'ICI[OBaHI/IC 3aBUCHUMOCTH yrjia NpCIOMIICHHA CBCTOBOI'O Jiyda OT yIJjla MaaCHHA Ha

OnpITBl 1O BOCIIpUATHUIO [BCTa HNPCAMCTOB IpU HX HaGHIO,Z[eHI/II/I 4epe3 MIBCTOBBLIC



Omneiter Pesepdopna u mmanerapuast Mmoaens atoma. Moaens aroma bopa. Mcnyckanue u
MOIJIOIIeHUE cBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Aunbda, Oera- W ramma-uznydeHus. CTpoeHHWE aTOMHOTO spa.
Hyknonnas mogmens aromuHoro sigpa. M3oromsl. PagnoaxtuBHble mpeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sIJIep.

SnepHble peakiuu. 3aKOHBI COXPaHEHUs 3apsI0BOT0 U MacCOBOIO YMCEN. DHEPrusl CBS3U
aToMHBIX saep. CBsa3b Maccel M 2Hepruu. Peakuum cuHTe3a M aeneHus suep. VcToyHuMkH
sHepruu CosHIA U 3BE3.

Snepnas sHepretuka. JIeHCTBUs paJuOAKTUBHBIX U31yYEHUN HA KUBBIE OPraHU3MBI.
Jemoncmpayuu.

CrexTpsl U3JIy4eHHs U TIOTJIOLIEHHUS.

CrexTpbl pa3aM4HbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOMNX U3TyICHUM.

Peructpanus nzinydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

o0 rwWwN PR

Jlabopamopuvie pabomul u onvimel.

1. HaGmoneHue CIJIOUIHBIX U TUHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

2. HccnenoBaHwe TpPEKOB: HM3MEPEHHE HSHEPTUM YAacTHUIBI 10 TOPMO3HOMY MyTH (T10
¢dororpadusm).

3. M3mepenne paanoakTHBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBropuTenbHO-0000mIalOMUIT  MOIYAb  MpeIHA3HAUYeH Uil  CHUCTeMaTH3alluu |
0000IIeHHUsT IPEMETHOTO COJICPIKAHKSI M OTIBITA ICATEIIEHOCTH, IPUOOPETEHHOTO TIPU U3YUCHHUH
BCEro Kypca (pu3uKH, a Takke sl MOJATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
busuke s 00yJaroIMXCs, BRIOPABIIMX 3TOT YICOHBIN MPEIMET.

[Ipy w3ydYeHHHM [JAaHHOTO MOAYJS PEANU3YIOTCd M CHUCTEMAaTU3UPYIOTCS — BHJIbI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOOecredynBaeTcs JOCTIIKEHUE TPEIMETHBIX U
MeTanpeIMEeTHBIX TJTAHUPYEMBIX pe3yNIbTaToB o0Oy4deHus, dbopmupyercs
€CTEeCTBEHHOHAy4Hasi TPAMOTHOCTh: OCBOEHHUE HAYUYHBIX METOJOB MCCIEIOBAaHUS SIBJICHUN
OPUPOIbl U TEXHHUKHU, OBJIAJICHUE YMEHUSIMH OOBSICHATh (pU3MUecKue SBICHUS, MPUMEHSSA
MOJIyYeHHbIC 3HAHUS, PEIIaTh 3aJa4i, B TOM YHCJIe KAaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO AESTENLHOCTHBIN XapaKkTep JaHHOTO pa3felia pealu3yercs 3a cuéT Toro,
4T0 00yYaIOIINECs BRIMOTHSIOT 3aJaHMs], B KOTOPBIX UM TPeIaracTcsi:

Ha OCHOBC IMOJTYYCHHBIX 3HAHUU pacro3HaBaTb U HAYYHO O6’b$ICH$ITI> (bmnqecxne SABJICHU S
B OKpY’Karoled MpUpoie U MOBCETHEBHOM KU3HU;

HCIOJIB30BaTh HAYYHBIC MCTOAbI HUCCJIICOBAHUSA (I)I/ISI/ILICCKI/IX HBHGHHﬁ, B TOM YHMCIIC OJIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPECTHUICCKUX BBIBOIOB,



00BACHATH HAaY4YHBIC OCHOBBI HauOosee BaXKHBIX ,I[OCTI/I}KGHI/Iﬁ COBPEMEHHBIX TGXHOHOFHﬁ,
HAImpuMmep, MpakTUYCCKOro UCIoOJIb30BaHUA Pa3JIMYHbIX HCTOYHHUKOB S3HCPIHU HA OCHOBC 3dKOHA
MMPEBpAIICHUA U COXpPaHCHHS BCEX U3BCCTHBIX BUJI0OB OHCPTHH.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

N3ydyenne ¢Gu3NKH Ha YpOBHE OCHOBHOTO o0OImero oOpa3oBaHHUS HAMpaBIICHO Ha
JOCTH)KEHUE TMIHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbTaTe nzydeHus GpuU3NKA Ha YpOBHE OCHOBHOTO OOIIEero 00pa3oBaHus y
oOyuarormierocst Oynyt c(hOpMUPOBaHBI CIEAYIOIINE JINYHOCTHBIC PE3YIbTAThI B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

—POSIBJICHUE WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSTHHUIO POCCHUHCKOW (DU3HUECKOM
HAYyKH;

—IIEHHOCTHOE OTHOIIEHHE K TIOCTHXKEHUSM POCCUICKUX YIEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTL K AKTUBHOMY YYaCTUIO B O6Cy)K,Z[€HI/II/I OGH.ICCTBGHHO 3HAYUMBIX U DOTHYCCKUX
po0JieM, CBS3aHHBIX C MPAKTHUYECKUM ITPUMEHEHUEM JOCTHKEHHUHN PU3UKU;

— OCO3HaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCTIUTAHUS

—BOCTIPUATUE OSCTETUUYECKUX KadyecTB (U3MUECKON HayKu: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOroCcT, TOYHOCTH, JIAKOHUYHOCTU;

4) HEHHOCTH HAYYHOI0 NO3HAHUSA:

— OCO3HaHHE EHHOCTH (PU3MUECKON HAyKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BA)KHEHUILIEH COCTABIIAIONIEH KYIbTYPBI;

— pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, MHTEPECA K UCCIIeI0BATEIbCKON eI TENbHOCTH;

5) dopmupoBaHusi KyJbTYPbl 310POBbSI U IMOIHOHAJIBHOTO 0JIATONOJIYYHS:

—O0CO3HaHME IIEHHOCTU Oe30macHOro obpasza >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTU TPaBHJI OE30MACHOTO MOBEICHUS Ha TPAHCIOPTE, HA JOpOrax, ¢ 3JEKTPUUECKUM U
TCIIJIOBBIM O60py2[OBaHI/IeM B JOMAIIHUX YCJIOBUSAX;

—c(opmMupoBaHHOCTh HaBbIKA pedICKCHH, TPU3HAHUE CBOETO IpaBa HA OIIMOKY W TaKOTO JKE
npaBa y JIpyroro 4eJioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTHBHOE y4yacTHE B pPEIICHHWU MpaKTUYeCKUX 3adad (B pamMKax ceMbH, 00pa3oBaTeNbHOM
OpraHu3aliy, TOPOAa, Kpast) TEXHOJIOIMYECKON M COLMATbHON HAaNpaBICeHHOCTH, TPEOYIOIUX B
TOM 4ucle U (U3NYECKUX 3HAHUII;

—MHTEPeC K MPAKTUIECKOMY U3YUCHHIO MPOECCHil, CBI3aHHBIX ¢ (DU3UKOIA;

7) IKOJIOrM4ecKOro BOCIIMTAHUS:

—OpHUEeHTalMsl Ha TMpUMEHeHHe (U3MYECKUX 3HAaHUW s peleHus 3afgad B oljactu
Opr)KElIOH.ICfI CpCabl, IMIAaHUPOBAHUA IMOCTYIIKOB W OLICHKU WX BO3MOXKHBIX HOCHGI[CTBI/Iﬁ JJISL
OKpYKalolllei cpebl;

— OCO3HaHUE TII00aTHHOTO XapaKTepa 3KOJIOTHIECKUX MPOOJIeM U IyTel UX PelIeHus;

8) apanTanumM K M3MEHSIIOIIUMCH YCJIOBHSAM COUMAJILHON M MPUPOIHOM Cpeabl:
—OTPEOHOCTh BO B3aMMOJACHCTBUM MPHU BHITOJHEHUH HCCIEAOBAHUN U MPOEKTOB (PU3NYECKOM
HAIpaBJIIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUAM JIPYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSITeIbHOCTb;



—TOTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHHI, B TOM 4ucie GOPMYIHPOBATh WJEH, TIOHITHSI,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSIX;

—o0co3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH (PU3HKH;

— IJTAHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAIIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOIBI, OOMIECTBA U SKOHOMHKH, B
TOM YHCJIC C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OIIEHKA CBOMX JIEHCTBUMN C YUETOM BIUSHHS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJI00ATbHBIX
MMOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs TporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi 'y oOywaromerocss OyayT chOpMHUPOBAHBI MeTaNpPeAMeTHbIE Pe3yabTaThl,
BKJIIOYAOMUC IMO3HABATCIIBHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYISTUBHBIC YHUBEPCAIbHbBIC YICOHBIE ICHCTBHSI.

ITo3HaBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NeliCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SBICHHIA);

yCTaHaBIMBATh CYIIECTBEHHBIM IpPH3HAK KIACCH(HUKALNK, OCHOBAaHHS Uil OOOOIICHHS U
CpaBHEHHS;

BBISBIIATE 3aKOHOMEPHOCTH U TIPOTHUBOPEYHMS B pacCMaTpUBaeMbIX (akTax, MAHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJIATH NTPUYMHHO-CIICICTBEHHBIC CBSI3M TPH M3YYEHUH (U3MUYECKHUX SBICHUH M IPOIIECCOB,
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JICAYKTHUBHBIX M MHIYKTUBHBIX YMO3aKJIIOUEHUH, BHIABUIATh
THITOTE3bI O B3aUMOCBSI3SX (DPM3MUECKUX BEIHUHH;

CaMOCTOSITENIFHO BBIOMpPATh CMOCO0 pemieHus y4uyeOHOM (u3nyeckoi 3amaunm  (CpaBHEHHE
HECKOJIBKMX BapHaHTOB PEIICHHs, BHIOOp HanOoJiee MOAXOMIAIIETO ¢ YIETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBatTebCcKHe AeicCTBUA.
HCIIOJIb30BaTh BOMPOCHI KaK MUCCIIEN0BATEILCKUH HHCTPYMEHT MO3HAHMUS;

MMpoBOAUTL II0 CaMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIOXKHBIN (bI/IBI/I‘IeCKI/Iﬁ
OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAaHUC (1)I/IBI/I“ICCKOFO SABJICHUS,



OLICHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMAIIMIO, TOIYYEHHYI0O B XOJe
MCCJICTOBAHMSI MITH DKCTICPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIUPOBaTh O000OIIEHUST M BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HAOIIOICHUS, OTIBITA, UCCIICIOBAHNUS;

IPOrHO3MPOBATh BO3MOXKHOE JalibHelIee pa3BUTHE (U3MUECKHUX TPOIECCOB, a TakKke
BBIJIBUTATh TIPEIONI0KEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSATH Pa3InYHbIE METO/bl, HHCTPYMEHTBI U 3aIPOCHI TPHU MOUCKE U 0TOOpe MH(pOpMaIuu
WJIU TAaHHBIX C YYETOM MPEIIOKEHHON yueOHOUM (GU3HUecKoi 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIMIO PA3IUYHBIX BUAOB U
dbopm mpeacTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO (opMy mpenacraBieHuss UHPOpMALUK |
WLTIOCTPUPOBATh pPellacMbIe 3a/1a4id HECIOKHBIMU CXEMaMH, AuarpaMMaMu, HHON rpadukoi u
X KOMOWHAIUSMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B Xo7e OOCYXJeHHs y4eOHOro maTepualia, pe3ylbTaTOB J1abOpaTOpHBIX PabOT W MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh HJICH, HAICJICHHBIC HA
pelIeHre 3aJaul U moiiepKaHue 01arokenareaIbHOCTH OOIEHUS;

COTIOCTABJISITh CBOM CYXACHHSI C CYKICHHSIMH JPYIMX YYaCTHUKOB JMaora, oOHAapy>KHWBaTh
pa3auyMe U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

nyOIMYHO TPEJCTABISTh PE3YIbTAaThl BBIMOIHEHHOIO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
MCCJIEI0BAHMS, IPOEKTA);

MOHMMATh W MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHAMBUAYyaJIbHONH paboOThl Mpu
pelIeHNH KOHKPETHOM (hu3nyecKoi mpoOIeMsl;

NPUHUMATD I€JIM COBMECTHOM NEeSATENbHOCTH, OPraHU30BbIBATh JEUCTBUSA MO €€ JOCTHKEHUIO:
pacmpenensaTh poju, OOCYXKIaTh MPOIECCHl M Pe3ydbTaThl COBMECTHOM paboThi, 0000maTh
MHEHUS HECKOJIbKHX JIIOJIEH;

BBITIOJTHSATH CBOIO YacTh PabOTHI, JOCTUTAs KAYECTBEHHOT'O PE3yNIbTaTa 0 CBOEMY HaIpaBICHUIO
U KOOPAMHUPYS CBOM JIEUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIUN MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUA.

PeryasiTuBHble YHUBEpPcaJbHbIE YUeOHbIe 1eHCTBUSA

Camoopranuszanms:

BBIABIISITh TPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHTyalMAX, TPeOyIOIUX Ui pELICHHS
(bU3UYECKUX 3HAHUN;

OPUEHTUPOBATLCSA B PA3NIMUYHBIX IMOAXO0JAX NPHUHITHUS pElIeHU (MHAMBHUIYabHOE, MPUHATHE
pelieHus B TpyIie, IPUHATHE PEIICHUA TPYIIION );



CaMOCTOSATENIFHO COCTABIIATH AJTOPUTM PEHICHUs PU3MYECKOM 3a/1a4u WM TUTAaHA WCCIIeIOBAHMS
C Y4éTOM HMEIOLIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
npejagaraeMble BAPHAHTHI PEIICHN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBbINA HHTEJLJIEKT:

JlaBaTh aIeKBaTHYIO OIICHKY CUTYallUX U MpeasaraTh I1aH e€ n3MEeHEHHS,

OOBSACHATH MPUYNHBI JOCTH)KEHUS (HEAOCTH)KEHHS) PE3YNIbTaTOB JCATEIFHOCTH, 1aBaTh OILEHKY
nproOpeTEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JAEATEIBHOCTH (B TOM 4YHCIE€ B XOJ BBINOJHCHHA (H3HMIECKOTO
UCCIICIOBAaHUS HMJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIMXCS CHUTYallHid,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JIPYroro 4elioBeKa B XOJE CIopa WM JUCKYCCHHM Ha HAyYHYIO TEMY,
MNOHUMAaTh MOTHUBBI, HAMEPEHHSI U JIOTUKY IPYTOT0;

NpU3HABaTh CBOE MPABO HA OMIMOKY MPH PEIIeHNH (U3MYECKHX 3a1ad WIN B YTBEPXKICHUAX HA
Hay4HbIE TEMBI ¥ TAKOE XK€ MPaBO APYTOro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJiacce mpeIMETHbIC pe3yabTaTbl HA 0a30BOM YpPOBHE OJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

UCIIOJIb30BaTh TMOHATHA: (U3NYECKUE M XMMUYECKHUE SBICHUS, HAOIIOICHUE, SKCIECPUMEHT,
MOJIEJb, TUIIOTE3a, CAWHUIBI (PU3NYECKUX BEIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS
BemiecTBa (TBEpIOE, JKMIKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBHKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, TPSIMOJIMHEHHOE), TPAaeKTOPHs, PpaBHOACHCTBYIONmIAas CHJa, JIepOpMariis
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAOIINECS COCY/ IbI;

pasnuuath sBieHHA (Anp¢y3us, TEIUIOBOE MABIKCHWE YACTHI[ BEINECTBAa, DPaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBMKEHHE, MHEPIIHs, B3aUMOJCHCTBHE Tel, paBHOBECHE TBEPABIX
TeJN ¢ 3aKPEIUIEHHOI OCBhIO BpAIllEHHs, Nepenrada AaBiICHUS TBEPABIMU TellaMH, KUAKOCTSIMHU U
ra3ami, aTMocqepHoe AaBlieHHE, IUIaBaHUE TEJ, MPEBpAILCHUS MEXaHWYECKOW >HEPruu) I0
OIMCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHWE HM3YYEHHBIX (HM3MYECKUX SIBICHUH B OKPY)KAIOIIEM MHpPE, B TOM
yrcie (U3NYEeCKUe SBICHHUS B MPUPOJE: NPUMEPHI JBUKEHHS C PAa3IUYHBIMU CKOPOCTSIMHU B
KMBOM W HEXUBOW TPHPOAE, NACHCTBHE CHJIBI TPEHUS B TPHPOJEC M TEXHHKE, BIMSIHHC
aTMOC(EepHOTro JaBJCHUs HA JKUBOM OpPraHu3M, IUIaBaHUE PbIO, phIYard B TEJE YEIOBEKa, IpU
9TOM MEPEBOJHUTH NPAKTHYECKYIO 3aJady B Yy4eOHYIO, BBIICNSATH CYNICCTBEHHBIE CBOICTBA
(mpu3HaKM) (PU3UYECKUX SIBICHUMH;

OIMCHIBATh M3YYEHHBIC CBOMCTBA Tel M (MU3WYECKUE SBICHHS, HCHONB3YysA (usndeckne
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTbD,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TENa, CHiIa TPEHHS, JaBieHue (TBEPIOTO Tema, KUAKOCTH,
rasa), BHITAJIKMBAIONIAs CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
K03()(UIMEHT TOJIC3HOTO JIEHCTBUS MEXaHU3MOB, KMHETHUYECKas W MOTCHLHUAIbHAS JHEPTHs),



IpU ONHCAHWM TMPABWJIBHO TPAKTOBaTh (U3WYECKUN CMBICH HCIOJNb3YyEMbIX BEIUYMH, HUX
0003HaYCHHSI U €NUHUIBI (PU3UUECKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
¢bu3nYecKyl0 BEIMUMHY C APYTUMHU BETUYMHAMU, CTPOUTH IpaUKU M3yUYEHHBIX 3aBUCHUMOCTEH
(UBHYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOWMCTBA Tel, (U3MUECKUE SBIEHUS M TPOIECCHI, HCIOJIb3Yyd MpaBUiia
CJIOKEHMSI CHJI (BJIOJIb OJJHOM MpsIMOIT), 3aKoH I'yka, 3axkoH [lackais, 3akoH Apxumena, paBuio
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHsI MEXaHUYECKOI
SHEPIUU, MpHU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTeMaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKHUE SBJICHUS, NMPOLECCHl M CBOHCTBAa TEN, B TOM YHUCIE M B KOHTEKCTE
CUTyaluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIEICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHE M3 1—2 JOrMYecKMX IMIaroB ¢ OMOpod Ha 1-2 M3y4eHHBIX CBOICTBa
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3aaud B 1—2 AEWCTBHS, MCIONB3ysS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIIHE
¢dusnyeckue BETMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHChIBaTh KPATKOE YCIOBUE,
MOJICTABIATH (PU3MUECKUE BETUYUHBI B (POPMYJIIBI M TIPOBOJIUTEH PACUETHI, HAXOIUThH CIIPABOYHBIC
JaHHbIe, HEOOXOAWMBbIE U1 pEeUIeHHs 3a/ady, OLIEHWBATh PEAJTUCTHYHOCTb IOJYy4YEeHHOMU
(bU3UYECKOI BETUYNHBL;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3NYECKHMX METOAOB, B
ONMCAHUU HCCIIEJOBAHMS BBLACIATH IPOBEPSIEMOE NPEAINOJN0KEHNE (TUIOTE3Y), pa3audarbh U
UHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTaT, HAXOAUTh OMIMOKHU B XOJ€ OMBITA, JAENaTh BHIBOIbI
II0 €ro pe3yJbTaTam;

IPOBOAMUTH OMBITHl MO HAOMIONEHUIO (U3NYECKUX SBICHUNA WM (PU3NYECKHX CBOWCTB Tell:
(dopMynHupoBaTh TNpOBEpsieMble MPEINOI0KEHUs, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO
000py/10BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;

BBITIONHATh TIPSMBIE HM3MEPEHHUS PACCTOSHUS, BPEMEHU, Macchl Tena, o0BEMa, CHUIBI U
TEMIEPATYpPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aUCHIBATH MOKA3aHUS
nprOOPOB € YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUN;

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTH OJHOM (U3WYECKON BEIWYUHBI OT JPYrod ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBMIKYILIETrOCs Te€la OT
BPEMEHM [BMKEHHS Tella, CUJIbl TPEHUs CKOJBXKEHHMs OT Beca Tejla, KauecTBa o0paboTKu
MOBEPXHOCTEN TE€J1 M HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CUJIBI OT 00BbEMa MOTpYyKEHHOM YacTh
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUU IUIaBaHMs TN, YCIOBHI paBHOBECHs phluara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU y4EOHOTO HCCIEIOBAaHMs, COOMPATh YCTAHOBKY M BBIMOJIHATH
U3MEpEeHUs, CleAysd Mpeao)KeHHOMY IUIaHy, (UKCUPOBATh pe3yNbTaThl MOJYyYCHHON
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHJE MPEAJIOKEHHBIX TaOMUI[ U TpaduKOB, IeiaTh
BBIBO/JIBbI 110 PE3YJIbTaTaM MCCIIETOBAHMUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHUsl (PU3NYECKUX BEJIWYMH (IUIOTHOCTH BEILIECTBA KUJIKOCTH H
TBEPAOrO TENa, CUila TPEHUS CKOJNbKEHUS, MJaBJIEHWE BO3[yXa, BBITAJKUBAIOIIAsA CHUJIA,
JeMCTBYIONIAs Ha TOTPY>KEHHOE B XKHUJKOCTH TENO0, KOI()(UITUEHT MOJIE3HOTO AEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIysl MPEAJIOKEHHON HHCTPYKIMH: MPU BBINOJIHEHUH H3MEpPEHUi coOuparth
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAYCHUE UCKOMOM BEIMUYHMHBL;

coOJr01aTh MpaBuUiia TEXHUKHA 0€30ITaCHOCTH IIPH padoTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;
YKa3bIBaTh TPUHIUIBI JEHCTBUS TPUOOPOB M TEXHHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIatoNIMecs CoCyibl, 0apoMeTp, pbluar, MOABUKHBIA U HEMOJBHXKHBIN OJIOK,
HAKJIOHHAs TIJIOCKOCT;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C
Oropoil Ha wuX omnucaHus (B TOM 4YHWCIE: TOAIIUIHUKHA, YCTPOMCTBO BOJIOMPOBOAA,
TUIPABIMYECKU TIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCIHOJIb3Ys



3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMBbIC (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
(bu3NYECKUX 3HAHUH B MOBCEAHEBHOW XKU3HU 1 oOecriedeHust 6€30MacHOCTH TIpU 0OpaIIeHnuu ¢
npubopaMyd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsi U COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HMH(popmanuu B MHTepHETEe B COOTBETCTBHM C 3aJaHHBIM
MOWCKOBBIM 3aIIPOCOM, HA OCHOBE HMEIOIIUXCS 3HAHWA W MYyTEM CPaBHEHHS Pa3IMYHBIX
MCTOYHUKOB BBIICNIATh MH(POPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh IMpPH  BBIIOJIHEHWH YUYEOHBIX 3aJaHUil HAy4YHO-TIOMYJSAPHYIO JIUTEpaTypy
(GuU3MYECKOTO COAepKaHMs, CIPABOYHBICE MaTepUalbl, pecypchl ceTu HWHTepHeT, BiaueTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HH(OpMALMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co37aBaTb COOCTBEHHBIC KpAaTKHWE THCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-—3
HUCTOYHUKOB WH(POpMAIUU (HU3HUECKOTO COJIEPKaHUs, B TOM YUCIE IMyOJUYHO JeNlaTh KpaTKue
COOOIllEHUsI O pe3ylbTarax MPOEKTOB WM YYeOHBIX HCCIEeIOBaHUM, NPU 3TOM TIPAMOTHO
UCIIOJIb30BaTh M3yYCHHBIM MOHSATUUHBINA ammapaT Kypca (U3HKH, COMPOBOXKAATH BHICTYIICHUE
MpE3EHTALNEH;

IIPH BBITIOJTHEHUH YY€OHBIX TPOEKTOB M MCCIICIOBAHUI pacIpeeNiaTh 00S3aHHOCTH B TPYIITE B
COOTBETCTBUU C IIOCTABJICHHBIMU 3aJjauaMH, CIEAMTHh 3a BBHINOJHEHHEM IUIaHA JACWCTBUIA,
aJIeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYIIBI, BBICTPaUBATh
KOMMYHHUKaTHBHOE B3aMOJICHCTBHE, YUNTHIBAasi MHEHHE OKPYKAIOIIHX.

K xoHmy oOyuenus B 8 KJjacce mpeaMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

HCIIOJIB30BATh IMOHATHA: MAacCCa U PasMEPbl MOJICKYJI, TCIIJIOBOC ABUKCHUC aTOMOB W MOJICKYII,
arperaTHple COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKHE M aMOpQHBIE Tella, HACHIIICHHBIA H
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3JYyXa, TEMIIEpAaTypa, BHYTPEHHSS HHEPIHUs, TEIIOBOU
JIBUTATENlb, SJCMEHTAPHBIA OJJEKTPUYCCKHHA 3apsill, SJICKTPUYECKOE II0Jie, MPOBOIHUKU H
JAUDJICKTPHUKH, MOCTOSIHHBIN BHGKTpI/I‘-IeCKI/II\/'I TOK, MAarHUTHOC I10JIC,

pa3nuyarth sBICHHs (TEIUIOBOE PACHIMPEHHE W CXKaTHe, TEIUIoNepenaya, TeIIOBOe paBHOBECHE,
CMa4YMBaHHUC, KAITUJUIAPHBIC SABJICHUA, UCIIAPCHUC, KOHACHCALWS, IUIABJICHUC, KPUCTAJIJIU3alusd
(oTBepaeBaHME), KHUIICHHWE, TeIUlonepeaavya (TErIoNpOBOAHOCT, KOHBEKIUS, W3IyUeHHUE),
DIIEKTPU3ALAS TEN, B3aMMOJCHCTBHE 3apsI0B, NEHCTBUS DIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMBbIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, JACHCTBHE MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM,
SJICKTPOMAarHuTHas I/IHI[yKI_[I/IH) IO OMMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBC OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3NYECKUX SIBICHUH B OKPYKAIOLUIEM MHpPE, B TOM
gricie GU3NIECKHe SIBICHHS B MPUPO/JIE: TOBEPXHOCTHOE HATSHKCHUE W KAIMJUISIPHBIC SIBICHUS B
npHUpoJie, KPUCTAILIBI B TIpupoje, uznydeHue CollHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3BI,
o0pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, AIEKTPHUYECKHE SBICHHS B aTMOc(hepe, AIeKTPHIECTBO
KHUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMiH, Jpeiid MOIIOCOB, POJIb MATHUTHOTO TIOJS JUIS
KHU3HHU Ha 3emile, MOJISIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCBHIBATh M3y4YCHHBIC CBOWCTBA Tel W (U3NYECKHE SBICHUS, HCHOIB3YsS (HU3HUECKHE
BEJIMYMHBI (TeEMIlepaTypa, BHYTPEHHsS SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAEJIbHAs TEINIOEMKOCTD
BEIIECTBA, YJACTbHAs TEIUIOTA IUIABJICHUS, YACIbHAS TEIUIOTa MapooOpa3oBaHUs, YyICTbHAs



TEIUIOTa CropaHusl TOIUIMBA, KOA(D(PUIMEHT TMOJe3HOr0 MACWCTBUS TEIUIOBOW MAIlMHBI,
OTHOCHUTEJNIbHAsl BIAQXHOCTh BO31yXa, D3JEKTPUYECKUM 3apsi, CHiIa TOKa, 3JIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTHUBIICHHE NPOBOJHMKA, YJEIbHOE COINPOTHUBIEHHE BelIecTBa, paboTa u
MOIITHOCTb JIEKTPUUYECKOT'O TOKA), MPH ONMUCAHUM TPABUIBHO TPAKTOBATh (PM3MUECKUH CMBICI
HCIIOJIb3YEMBIX BETMYHMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTMMHU BEIWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUUH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCIONb3YS OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOCHMS BEILIECTBA, IPUHLMUIT CYIIEPIO3ULIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa Jyuisl yyacTKa LIelH,
3akoH J[xoyns—JIeHma, 3akOH COXpaHEHWs DJHEPruy, MNpPU ITOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

OOBACHATh (PU3NYECKUE TMPOILIECCHl W CBOMCTBA TEJN, B TOM YHWCJIE U B KOHTEKCTE CUTyalUl
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
00BbsICHEHHE M3 1-2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3afaud B 2—-3 AEWCTBUS, MCIOJIb3Yd 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINME
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3a7aydl 3allMCBhIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3aJadd, BBIOMpaTh 3aKOHBI U (QOPMYIIHI,
HEoOXoauMBbIe Uil €€ pelleHusi, MPOBOAUTH PACUYEThl W CPABHUBATH NOJYYEHHOE 3HAYCHHE
buznyecKoil BeTMYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh IMPU IMOMOIIM (PU3UUECKUX METOOB,
UCIIONIb3Ysl ONMCAaHWE MCCIEIOBAHMS, BBIIACIATH IPOBEPSIEMOE MPEANOI0KEHHUE, OLICHUBATH
IPABWJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEOBAHMSI, JIENIaTh BBIBOIBL;

MPOBOAMTH OMBITHI MO HAOMIONEHUI0 (U3MUECKUX SIBICHUW WM (U3HYECKUX CBOWCTB Tell
(KanmuJUIIpHBIE SIBJICHUSA, 3aBHCUMOCTb JaBJCHUS BO3JyXa OT €ro o0b&Ma, TeMIlepaTyphl,
CKOpPOCTH IIpOllecCa OCTBIBAaHUSI M HAarpeBaHUs NpPH H3JIYYEHUM OT [BETa H3JIydarouen
(TTOTI0MIAONIe) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJABI OT TEMIIEPATyphl KHUIKOCTH U
IO €€ TOBEPXHOCTH, JIEKTPU3ALMs TEN W B3aWMOJCHUCTBHUE JIJIEKTPUUYECKHUX 3apsoB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJlM3allMsl MarHUTHBIX IIOJIEW IOCTOSHHBIX
MarHuTOB, JI€WCTBUS MAarHUTHOI'O IOJISI Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUTATENs  IOCTOSIHHOTO  TOKa):  (OpMYJIHpOBaTh  IpPOBEpsSEMbIC
MPEIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 MPEAJOKEHHOr0 00OpYAOBaHHUS, OIMNHUCHIBATH XOJ
orbITa ¥ (OPMYITHPOBATH BHIBOIBL;

BBIIIOJIHSTH NIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIIAYXKHOCTH BO3/lyXa, CUJIbI TOKA,
HaNpsDKEHUsI C HCIOJB30BAHWEM AaHAJOTOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYHH,
CpPaBHUBATH PE3YyIbTAThl H3MEPEHUH C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH;

MPOBOAWTH HCCICNOBAHUE 3aBHUCUMOCTH OJHOW (PU3MYECKOW BETUYHMHBI OT JPYrod
UCIIOJIb30BaHUEM TPSAMBIX H3MEpeHUil (3aBUCHUMOCTH COIMNPOTUBIEHUS TMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU NONEPEUYHOI0 CEUYEHUs U YAEIBbHOIO CONMPOTHUBIIEHUS BELECTBA IIPOBOJHUKA,
CHJIBl TOKa, WAYLIEro 4Yepe3 IPOBOJHUK, OT HANPSHDKEHUS Ha NPOBOJAHUKE, MCCIIEIOBAaHUE
NOCJIEA0BATENbHOIO M MAapajuIeIbHOIO  COEIMHEHUH  NPOBOJHUKOB):  IUIAHUPOBATH
UCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIIeys NPEII0KEHHOMY IIJIaHy,
(GUKCUpOBaTh pPE3yNbTAThl IMOJYYCHHOH 3aBHCHMOCTH B BHUAE TaONWIl U TpaduKOB, NeNaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

IPOBOJUTH KOCBEHHBIC M3MEpeHHs (U3NYECKUX BEIUYUH (yAeTbHas TEIJIOEMKOCTb BEILECTBA,
COMPOTHUBIIEHUE MPOBOJHUKA, paboTa W MOIIHOCTh JJIEKTPUYECKOTO0 TOKA): IUIAHUPOBATH
U3MepeHusi, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON WHCTPYKINHU, U
BBIYMCIIATh 3HAYEHUE BEJTUUNHBI,

co0JII01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C
OMOpoil Ha MX omucaHus (B TOM YHUCIIE: CHUCTEMa OTOIUICHHUS JOMOB, THIPOMETp, MapoBas



TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, HarpeBaTeIbHBIC AJIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUYCCKUE TMPEAOXPAHUTEIH,
9JIEKTPOMArHuT, JJIEKTPOJBUraTeNIb MOCTOSIHHOIO TOKa), HCHOJb3ys 3HAaHUS O CBOICTBax
bu3nUecKux sIBICHUH U HEOOXOIUMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENIbHbIE MPUOOPHI MO CXEMaM H
CXeMaTUYHBIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETp, TEPMOC, TICHXPOMETP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
[eneil ¢ MocIeI0BaTeIbHBIM U MapaUIebHBIM COCTMHEHUEM 3JIEMEHTOB, pazliuyasi yCIOBHBIC
0003HaYeHHsI SJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOJUTH MPUMEPHl (HAXOAUTh MH(YOPMAIMIO O MPHUMEpax) MPAKTUYECKOTO HUCIOIb30BaHUS
(GU3UYECKUX 3HAHUN B TTOBCETHEBHOM JKU3HU IS 00ECTICYCHHST OE30ITaCHOCTH TP OOPAIICHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHECHHsSI 3J0POBbsI M COOIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHNUS B OKPYKAIOILIEH Cpelie;

OCYIIECTBIISITh TOWCK HHpOpMAIUK (PU3NIECKOT0 coaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUINXCS 3HAHUW W TyTEM CpaBHEHUS JOMOJIHHUTEIBHBIX HCTOYHHUKOB  BBIICNATH
uH(}OpMAIINIO, KOTOpAsi SBISIETCS MPOTUBOPEUNBOM HITH MOKET OBITh HEIOCTOBEPHOM;
UCIIONIb30BAaTh IMPH  BBIOJIHEHWH YUYEOHBIX 3aJaHUil HAy4YHO-TIOMYJSAPHYIO JIUTEpaTypy
GuU3MYECKOTO COAepKaHMs, CIPABOYHBICE MaTepUalbl, pecypchl ceTu HWHTepHeT, BiaueTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HH(OpMALMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpPaTKHUE YCTHBIE cOOOIeHus, 0000mas nHpopMaIrio
U3 HECKOJBKUX MUCTOYHHKOB (PU3MUECKOTO COJNEPKAHUsS, B TOM YHCIE MyOINYHO MPEICTABIATh
pe3ynbTaThl MPOEKTHOM WM HCCIENOBaTeNbCKONM JIeATENbHOCTH, MpPU ATOM TI'PaMOTHO
UCIIOJIb30BaTh M3yYCHHBIM MOHATUUHBINA ammapaT Kypca (U3HKH, COMPOBOXKAATH BHICTYIICHUE
MpE3EHTALNEH;

IPY BBIMOJHEHUH YYEOHBIX MPOEKTOB M UCCIENOBAHUN (DU3MUECKHUX MPOIIECCOB pacIpeneisTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABJICHHBIMU 33Ja4aMU, CJIEIUTh 3a BHIIOJIHEHUEM
IUTaHa JICUCTBUW M KOPPEKTUPOBATH €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIM BKIIA] B
NEeSTeNIbHOCTh ~ IPYMMbl, BBICTPaWBaTh KOMMYHUKATHUBHOE B3aUMOJIEHCTBUE, MPOSBIIAL
TOTOBHOCTb pa3pemiaTh KOH(QIUKTHL.

K xonmy oOydenus B 9 kJiacce mpeIMeTHbIC pe3yabTaTbl Ha 0a30BOM YpPOBHE OJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

HCIIOJIb30BATh MOHATHUS: CUCTEMa OTCuéTa, MaTepuaabHas TOUKa, TPAEKTOPUSI, OTHOCUTEIHLHOCTD
MEXAHUUYECKOTO JBUKEHMUS, nedopmarus (ympyras, IJIaCTUYECKas ), TpEHue,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh U TMEperpy3ku, LEHTP TIKECTH, aOCOIIOTHO
TBEPI0E TEJNO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, DJIEKTPOMAarHUTHBIC BOJHBI, [IKajda 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAITbHO30PKOCTb, CIIEKTPHI UCITYCKAaHHs M NOTJIONIEHHs, anbda, OeTa- u
ramma-u3JIy4eHus, U30TOIbl, epHas YHEPTeTHKA;

pa3nuuaTth  SBJICHUS (paBHOMEpPHOE M  HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JIBUXKCHHE,
PaBHOYCKOpPEHHOE TMpPSMOJMHENHHOE [BH)KEHHE, CBOOOJHOE TMajJeHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHME Tel, PEaKTHBHOE [BUXKECHHE, KOJieOaTelnbHOe
JIBUKEHHE (3aTyxalolle U BBIHYKIEHHBbIE KoJieOaHUs), pPE30HAHC, BOJHOBOE JBUKEHHE,
OTpaXCHHE 3BYKA, IMPSAMOJMHEHHOE PpacCIpOCTPAHEHUE, OTPAXKEHUE U IPEIOMIIEHHE CBETA,
MOJIHOE BHYTPEHHEE OTpakeHUE CBETa, pa3joKeHHe Oeloro cBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJbHBIX I[BETOB, IUCIIEPCUSl CBETA, €CTECTBEHHAsl pPaJMOaKTUBHOCTb, BO3HMKHOBEHHE



JMHENYaToro CreKkTpa H3JIy4YeHHs) MO OMUCAHHIO0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (DU3MUECKHUX SIBJICHHM B OKpyXarouiemM Mupe (B TOM
yrciae (QU3NYecKue SIBICHUS B MPUPOJAE: NMPUIMBBI U OTIMBBI, JBMKeHHE MuiaHeT CoJHe4HOM
CUCTEMbI, PEAKTHUBHOE [IB)KEHHE KHUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB >KHBOTHBIMU,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 3XO, LBETA TeJ, ONTHYECKHE SBICHUS B
npupose, OMONOrHYecKoe JeWCTBUE BUIAMMOIO, YIbTPAQHOJIETOBOIO U PEHTIE€HOBCKOIO
U3IY4YCHUH, eCTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTUBHOE
U3ITy4YeHUE MPUPOJHBIX MHHEPAJIOB, ICHCTBHE PAaJUOAKTHUBHBIX HW3Iy4YE€HUN Ha OpraHu3M
YeJIoBeKa), IPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 337a4y B YUe€OHYIO, BBIIEIATh CYIIECTBCHHbIC
cBoMcTBa (MpU3HAKHN) GU3HUECKUX SIBICHUI;

ONHKCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (U3NYECKUE SBICHUS, HCHONB3Ys (hU3HUYECKHe
BEJIMUMHBI (CPEAHSISl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMelIeHre, IyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHHUs, CHJIAa YINPYrOoCTH, CHJIA TSKECTH,
yCKOpEHUe CBOOOIHOIrO MaJeHusi, BEC Tela, MMITYJIbC Teja, UMIYJIbC CHIJIbI, MEXaHHYecKas
paboTa M MOIIHOCTb, NMOTCHLUHUAIbHAS SHEPrUs TeNla, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHLMAJIbHAs DHEPrusl CXKAaTOM NpPYKHUHBI, KUHETUYecKas JHEeprus, MOoJHas MeXaHW4yecKas
SHEPrus, MEPUOJ M YacToTa KoyieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMJICHHSI CPelbl), MPU OMHCAHUM MPABUIBHO TPAKTOBATH
(bu3nUecKuil CMBICII UCTIOIB3YEMBIX BEJIWYHH, 0003HAUCHHSI U €IMHHUIBI (DU3UYECKUX BEIUYHH,
HaXOJUTh (OPMYJIIbI, CBSA3BIBAIOLINE AAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU BEITUYMHAMU,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEITHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U TMPOIECCHl, HCIOIb3Ysl 3aKOH
COXPaHEHHMsI SHEPruH, 3aKOH BCEMHPHOIO TATOTEHMSI, NMPUHIMI CYNEPIO3ULUN CHJI, TPUHLIHUII
OTHOCUTeNbHOCTH [anumesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMIYJbCa, 3aKOHBI
OTPaXEHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOIO0 U MAacCOBOIO YHCEN MpHU
AJIEPHBIX pPEaKLHUsAX, MPU TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHUCHIBATH €r0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKUE TMPOILIECCHl W CBOMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE CUTyalUl
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh HNPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOHTH
00BsICHEHHE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOpod Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MUECKHUX
SBIICHHUH, (PU3NUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1aun (ONMUpaIOIIUecs Ha CUCTEMY W3 2—3 ypaBHEHHIH), UCITOIB3Ys 3aKOHBI
U (QOpMyIbl, CBSI3bIBalOIIME (U3UYECKHUE BEIMYMHBL: HAa OCHOBE aHajHM3a YCIOBHS 3aJaud
3aMUChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEJOCTAIONIME WM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI W (OPMYINbI, HEOOXOAMMBIE MJIi PELICHUs, NPOBOAMTH PACUYETHI U  OLEHHUBATH
PEATUCTUYHOCT OMYYEHHOTO 3HaUeHUsI (PU3UUECKON BETNUNHBL;

pacro3HaBaTh NpPOOJIEMBI, KOTOPHIE MOXXHO PEHIMTh IMPHU IMOMOIIM (PHU3UUECKUX METOOB,
UCIIONIb3YSl ONMCAHHME MCCIEAOBAHMS, BBIICISITH IPOBEPSiEeMOE MPEANOI0KEHHE, OLIEHWBATH
NPaBUWIBHOCTh TOPS/KA MPOBENEHUS HCCIEIOBAaHUS, JeNaTh BBIBOABI, WHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUHN U OTBITOB;

IPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (U3UYECKUX SBICHUNH WM (DU3MYECKHX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs] PHEpPrHH, 3aBUCHUMOCThH IEpHOJa
KOJICOAHUH TPY>KUHHOTO MAagTHUKA OT MAcChl Ipy3a M ®KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUIUTY/Ibl MaJbIX KOJIOAHUM, MPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETa, pa3iioxkeHHe 0eraoro
CBETa B CIEKTP, U3yUCHHUE CBOMCTB M300pa)KEHHUs B TJIOCKOM 3€pKajie¢ U CBOMCTB M300paKeHHS
npeaMeTa B coOuparoleit JuH3e, HaOII0AeHUE CIUIOUIHBIX U IMHEHYaThIX CIEKTPOB U3JIyUEHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, ONHUCHIBATh X0/
OTIbITa U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

OPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 NPAMBIX HM3MEPEHMI, ONpenessis cpelHee 3HaueHHE
HU3MEpsieMO BETUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTeNLHOr0 Ipudopa);



e IIPOBOJUTH HCCIIEJOBAHUE 3aBHUCUMOCTEH (U3UYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpeHuil (3aBUCUMOCTh IYTH OT BPEMEHHM IPH PAaBHOYCKOPEHHOM JBI)KEHUH 0€3 HauyalbHOU
CKOpOCTH, Neprojia KojaeOaH!i MaTeMaTHYecKoro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa
OTpaKEHHsI CBETa OT yrja MaJCeHUs M yIJla NPeJOMIICHHS OT Yrjla MajeHHs): IUIAHUPOBATb
UCCIIEIOBAaHUE, CAMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOIYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHAE Tabnaui W rpaduKoB, AeiaTb BBIBOABI 10
pe3yabpTaTaM HCCiel0BaHMs;

e MPOBOJUTH KOCBEHHbIC U3MEPEHUs (PU3NUYECKUX BEIHUUH (CPEAHSASA CKOPOCTh U YCKOPEHHE Teja
IIpU PAaBHOYCKOPEHHOM [BM)KEHUH, YCKOPEHHME CBOOOJHOrO MaeHUs, KECTKOCTb IMPYKUHBI,
KOX(P(UIIMEHT TPEeHHsI CKOJBXKEHHUS, MeXaHudeckas paboTa M MOIIHOCTh, YacTOTa U TEPHUOJ
KOJICOAHUH MaTeMaTHYeCKOr0 M TMPYKHUHHOIO MAasTHUKOB, ONTHYECKas cuia coOuparouiei
JMH3Bl, PaJUMOAKTUBHBIM (DOH): IJIAHUPOBATH H3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO
YCTQHOBKY U BBINOJIHATh U3MEPEHMS], CIeLys IPEI0KEHHOW HHCTPYKIIUHU, BBIYUCIISATh 3HAUCHHE
BEJIMYMHBI M aHAJIM3UPOBATH IOJYYCHHbIE PE3yAbTaThl C Y4YETOM 3aJaHHOW IMOTPEUIHOCTH
W3MEPEHHIT;

e coOmoaTh MpaBUia TEXHUKH 0€30MacHOCTH MpH padoTte ¢ 1abopaTOPHBIM 000PYA0BAHHEM;

e pa3INYaTh OCHOBHBbIE NPU3HAKU M3YYEHHBIX (U3MUECKUX MOAENeH: MarepuaiabHas TO4YKa,
abCcoOTHO TBEPIOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, JIaHEeTapHast MOJIeNb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 51/1pa;

e  XapaKTepu30BaTh NPUHIMUIIEI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
ONOpOl Ha MX ONHMCaHus (B TOM YHUCIE: CIUIAOMETP, AATYMKU IOJOXKEHHS, PACCTOSIHUA U
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IIepUCKol, (oToamnmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03MMETp, KaMepa BuibcoHa), MCIONB3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHUN U HEOOXOMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

e HCIOJb30BATH CXEMbl M CXEMATUYHbIE PHUCYHKH H3YYEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTHMUECKHMX MPOIECCOB IPH pELUIeHUH y4eOHO-
NPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJIs IOCTPOEHUS U300paKeHNH B IUIOCKOM 3epKalie U
coOuparoIie JTHH3E;

e IIPUBOAMUTH NMPHUMEPHI (HAXOIUTh MH(YOPMALMIO O IpUMEpPax) MPAKTHUECKOrO HCIOJIb30BaHMS
(bu3HUYECKUX 3HAHUH B MOBCEAHEBHOW XKU3HU 11 oOecriedeHust 0€30MacHOCTH IpU 00paIIeHnuu ¢
npubopaMu M TEXHUUYECKUMH YCTPOWMCTBAMM, COXPAHEHHs 310pOBbS M COOIIOAECHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKaIOLIeH cpeie;

e OCYILECTBJIATh NMOMCK MH(pOpMALUU (PU3MUECKOrO copepkaHus B VIHTepHETe, CaMOCTOSTEIbHO
(dopMynupys MOMCKOBBIM 3ampoC, HAXOAWUTH MYTH ONPEAEICHUS JOCTOBEPHOCTH IOIY4EHHOU
MH(POPMALIMU HA OCHOBE UMEIOIMXCS 3HAHUN U JJONIOJHUTEIbHBIX UCTOYHUKOB,;

e WCHOJB30BATh TPU BBIMOJHEHHM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJAPHYIO JIMTEPATYpYy
(Gu3n4ecKoro colepxaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYI'YIO;

e CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HH(pOpMAIMU U3
HECKOJIbKUX MCTOYHHMKOB (DU3MUECKOro COAEpKaHMs, IMyOJIMYHO MPEICTaBIATh PE3YIbTaThl
NPOCKTHONH WM HCCIEIOBATEIbCKON JEATENbHOCTH, TPU 3TOM T'PaMOTHO HCIIOJIB30BaTh
U3y4EHHBIN MOHATUIHBIN amnmapar U3y4aeMoro pasjena (GU3UKu U COMPOBOXK/IATh BBICTYIJICHUE
Ipe3eHTalMen ¢ ya€ToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

TEMATHYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne | HawmmenoBaHue pa3/eioB U KomnuecTBo yacos OnekTpoHHbIC (IU(PPOBLIE)
n/m TEM MPOTrpaMMbI o0pa3oBaTenbHbIE PECYPCHI

Bceero| Kontponsnasie |IIpakTnueckue
paboThl paboThI

Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa

11

dusnka - HayKa 0 IPUPOJIe 2 bubmuorexa [JOK




Ne | HaumenoBaHue pa3zeinoB u KonuuecTBo 1yacos DnexTpoHHBIE (ITUPPOBLIC)
/T TEM MPOTPaMMBI Beero| Koutpomsabie | [IpakTHyeckue 00pazoBaTebHBIE PECYPCHI
paboThI paboThI
https://m.edsoo.ru/7f416194
1.2 |®usnuecKue BEIMYHHBI 2 1 Bbu6nmmoreka [JOK
https://m.edsoo0.ru/7f416194
1.3 |EctecTBeHHOHAYYHBII METOT 2 1 bu6mmoreka [IOK
MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BelleCTBA
2.1 |Crpoenue BemecTBa 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
2.2 |/IBmxeHHe U B3aUMOJeiCcTBHE | 2 1 bubmmoreka [JOK
YacTHI] BEIECTBA https://m.edsoo0.ru/7f416194
2.3 |ArperaTHbI€ COCTOSHUSA 2 bubmuorexa [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:keHne U B3auMo/ieiicTBHe TeJ
3.1 |MexaHuuyeckoe IBUKCHHE 3 Bbubnmuoreka [JOK
https://m.edsoo0.ru/7f416194
3.2 |HWuepmus, macca, IIIOTHOCTh 4 1 Bbu6nmuoreka [JOK
https://m.edsoo0.ru/7f416194
3.3 |Cwuna. Bune! cun 14 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
4.1 |JaBnenue. [lepenaua 3 bubmmoreka [IOK
JTABJICHUS TBEPABIMU TEIIAMH, https://m.edso0.ru/7f416194
KUAKOCTSIMH U Ta3aMHu
4.2 |]laBneHuE KUIKOCTH 5} bubmmoreka [JOK
https://m.edsoo0.ru/7f416194
4.3 |AtMocdepHOe 1aBlICHHUE 6 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
4.4 |]leiicTBHC )XKUAKOCTH M TazaHA | [ 2 3 bu6mmoreka [IOK
NOrpykEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Wtoro no pasneny 21
Pa3nes 5. PaGora n MOIHOCTDH. JHEprus
5.1 |PaboTa ¥ MOIITHOCTh 3 1 bubmuorexa [JOK
https://m.edsoo0.ru/7f416194
5.2 |IIpocThie MEXaHU3MBI 5 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
5.3 |Mexanudeckas SHEPTUs 4 1 1 bubmmoreka [JOK
https://m.edsoo0.ru/7f416194
Hroro mo pazaeny 12
PesepBHOe Bpems 3
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Ne | HaumeHoBaHue pa3nenos u KonuuecTBo 1yacos DnexTpoHHBIE (ITUPPOBLIC)
/T TEM MPOTPaMMBI Beero| Koutpomsabie | [IpakTHyeckue 00pazoBaTebHBIE PECYPCHI
paboThI paboThI
OBILIEE KOJIMYECTBO YACOB 68 4 12
I10 ITPOIT'PAMME
8 KUIIACC
Ne | HammeHoBaHue pa3fesnoB U TEM KonuuecTBo yacoB DnexTpoHHBIE (ITUPPOBLIC)
/T MIpOTrpaMMBbI Beero| KouTpomsHbie ITpakTHIecKue 00pazoBaTeNbHBIE PECYPCHI
paboThI paboThI
Pasnen 1. TenioBble siBaeHUsE
1.1 |Crpoenue u cBoiicTBa 7 bubmmoreka [IOK
BEILIECTBA https://m.edsoo.ru/7f4181ce
1.2 |TennoBbie MPOIECCHI 21 1 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28

Pa3nes 2. DiiekTpryeckne 1 MATHUTHBIE SIBJICHHUS

2.1 |DnexkTpudecKue 3apsbl. 7 1 bubmuorexa [JOK
3apsKeHHBIE Tella U X https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE

2.2 |IloCTOSTHHBIN EKTPUUECKUN 20 2 7 bubmuorexa [JOK
TOK https://m.edsoo.ru/7f4181ce

2.3 |MaruuTHbIC SIBJICHUS 6 1 15 Bbubnmuoreka [JOK

https://m.edsoo.ru/7f4181ce

2.4 |DnekTpoMarHuTHas WHAyKIus| 4 bu6mmoreka [IOK

https://m.edsoo.ru/7f4181ce

Utoro mo pazneny 37

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB 68 4 14.5

I1O ITPOI'PAMME

9 KJIACC
Ne | HawmmenoBaHue pa3/eioB U KomnuecTBo yacos OnekTpoHHbIC (IU(PPOBLIE)
n/m TEM MPOTPaMMBbI Beero| KOHTpOTbHbIE TTpakTHYEeCKHE o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

Paznen 1. Mexannuyeckue siBJeHUS

1.1 |Mexanudeckoe IBHKCHHUE U 10 1 Bbu6nuoreka [JOK
CIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6

1.2 |B3ammopneiicTBHE TEI 20 1 3 Bbubnuoreka [JOK

https://m.edsoo.ru/7f41a4a6

1.3 |3akoHbBI cOXpaHEHUS 10 3 bubmuorexa [JOK

https://m.edsoo.ru/7f41a4a6

Utoro mo pazneny 40

Paznen 2. Mexannveckue KoJjeO0aHus1 M BOJHbI

2.1 |Mexanuueckue KojaeOaHus 7 3 Bbu6nmuoreka [JOK

https://m.edsoo.ru/7f41a4a6

2.2 |MexaHu4ecKre BOITHBI. 3BYK 8 1 3 bubmuorexa [JOK
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Ne | HaummenoBaHue pa3zeinoB u KonuuecTBo 1acos DnexTpoHHBIE (ITUPPOBLIC)
/T TEM MPOTPaMMBI Beero|  KoHTpombHbIe TpakTHaecKie 00pazoBaTeNbHBIE PECYPCHI
paboThI paboThI
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 3. DiieKTpOMarHuTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJIHbBI
3.1 |DneKkTpoMarHuTHOE MOJe U 6 2 bubmmoreka [IOK
AJIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6
Pasnen 4. CBeToBbIe AABJICHUS
4.1 |3akoHBI pacpOCTpaHEHUS 6 2 bubmmoreka [IOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3BI 1 ONITUYECKHUE 6 3 bu6mmoreka [IOK
npudopbI https://m.edsoo.ru/7f41a4a6
4.3 |Pa3noxxenue 6enoro ceera B 3 2 Bbu6nuoreka [JOK
CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3gen 5. KBanToBblIe iBJIeHUSA
5.1 |Hcnyckanue v NoriaoueHue 4 1 bubmmoreka [IOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 |CtpoeHue aTOMHOTO sijipa 6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 |SAnepHble peakiuu 7 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pasznen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 |IloBTOpenue u 0600IICHIE 9 2 bu6mmoreka [IOK
coJiepkaHus Kypca (GU3UKH 32 https://m.edsoo.ru/7f41a4a6
7-9 xnacc
Hroro mo pazaeny 9
OBILIEE KOJIMYECTBO YACOB | 102 3 27
I10 ITPOIT'PAMME
MNOYPOYHOE IINTIAHUPOBAHHUE
7 KIIACC
No Tema ypoka KonnuecTBo yacon Hara DIIeKTPOHHBIE TIUPPOBHIC
n/m Beero| Konrponbhbie| [IpakTuueckue| H3YICHAT o0pa3oBaTenbHbIC PECYPCHI
paboThI paboTbI
1 |®usuka — Hayka o0 IpUpoOJeE. 1
SIBrieHUst IPUPOBI.
®@uU3nveCcKue IBICHUS
2 |MexaHu4uecKue, TeIIOBEIC, 1
JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBIICHUS
3 | PusznvecKue BEIUIUHBI U UX 1
U3MepeHue
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Tema ypoka

KomnuectBo yacoB

Bcero

KonTposbhbie
paboThI

[IpakTnueckue
paboThI

[ara
W3y4YeHUS

DJeKTpOHHBIE IU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCH

Ypok-uccnenoBaHue
"U3mMepenne TeMiepatrypbl Ipu
MOMOUIH KUJKOCTHOI'O
TEPMOMETpa U AaTYMKa
TeMIepaTyphl”

1

Kak ¢usuka u nqpyrue
€CTECTBEHHBIC HAYKU N3y4aroT
npupony. EcrectBeHHO-
Hay4HbI METOJ MO3HAHUS.
Onwucanue GpU3NIECKUX
SIBJICHUH C IIOMOIILIO MO

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"ITpoBepka rumoTe3bI:
JIAJIBHOCTH TTOJIETA MIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OoJIbIIIe, YeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BemectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIECTBA

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

JIBH>KEHME YacTHUll BELECTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a013e

Vpok-uccnenoBanue «OnbIThI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacuIupeHus Ta30B»

10

ArperaTHbl€ COCTOSIHUS
BEILIECTBA

11

B3anmocBs3p MexIy
CBOMCTBaAMU BCIICCTB B PAa3HBIX
arperaTtHbIX COCTOSTHUSIX U UX
aTOMHOMOJIEKYIISIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUU BOJbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

MexaHnnueckoe IBHKEHUE.
PaBHOMepHOE U
HEPAaBHOMEPHOE JIBUKECHUE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxkopoctb. Enununbel ckopoctu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a079c

14

Pacder myTtu 1 BpeMeHn
JBHWKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3akoH HHEPLMH.
BzauMopeiicTBue TE Kak
MpUYMHA U3MEHEHUSI CKOPOCTHU
JIBVOKCHUS TEIT

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

ITmoTHOCTE BemecTBa. Pacuer

bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

Ne Tema ypoka KonnuectBo yacos [Hara DJeKTpOHHBIE IU(PPOBBIC
/T Beero| Koutpomspie| [Tpaktiyeckue| 13Y1€HHS 00paszoBaTenbHBIC PECYPCHI
paboTHI paboThl
Macchl U 00bEMa Teja 1Mo ero https://m.edsoo.ru/ffOa0fee
IJIOTHOCTHU

17 |JlabopaTtopHas pabora 1 1
«Onpenenenue MIOTHOCTH
TBEPIIOTO TETA»

18 |Pemrenue 3agaud mo teMe 1 bu6mmoreka [IOK
"IlnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c

19 |Cuna xak XxapakTepucTuKa 1
B3auMoencTus Ten. Cuia
ynpyroctu. 3akoH ['yka

20 |JTaGopaTtopHas pabota 1 1
«3yueHne 3aBUCUMOCTH
pactsoxeHus (nedopMariim)

HPYKUHBI OT MPHUIIOKEHHOM
CHUJTBD»

21 |SBnenue Tarorenus. Cuna 1
TSKECTH

22 |CBs3p Mexy cuiton Tsokectu u | 1 bubmmoreka [IOK
Maccoii Tena. Bec Tena. https://m.edsoo.ru/ff0al778
Pemenne 3amgau no reme "Cuna
TshKecTH"

23 |Cuna TsDKeCTH Ha IPYTuX 1 bubmuorexa [JOK
ranerax. Ousznueckue https://m.edsoo.ru/ff0al1502
XapaKTePUCTUKU TUIaHET

24 |U3mepenue cui. JlunamomeTp 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0al8cc

25 |Bec tena. HeBecoMocTh 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0al778

26 |CrnoxeHue aByX CHI, 1 bu6mmoreka [IOK
HATPaBIICHHBIX TIO OJHOMN https://m.edsoo.ru/ff0ala70
npsMoii. PaBHoielicTBy0mast
cuI

27 |Pemrenue 3aaa4 1o TeMe 1
"PaBHOelicTBYIOIIAsA CHT"

28 | TpeHue CKOJIBKEHUS U TPEHUE 1 bubmmoreka [IOK
nokos. TpeHue B mpupoie u https://m.edsoo.ru/ff0alb9c
TEXHHUKE

29 |JlaGopaTtopHas pabota 1 1 bubmmoreka [JOK
«M3y4eHne 3aBUCIMOCTH CHITBI https://m.edsoo.ru/ff0alcc8
TPEHHSI CKOJBKCHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOIIUXCS
MTOBEPXHOCTEM»

30 |Pemenue 3amaq Ha 1

OIpe/ieTICHUE



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Ne Tema ypoka KonnuectBo yacos Jara DJeKTpOHHBIE IU(PPOBBIC
/T Beero| Koutpomspie| [Tpaktiyeckue| 13Y1€HHS 00pa3oBaTeNbHBIC PECYPChI
paboTHI paboThI
PaBHOAECUCTBYIOIIEH CUIIbI

31 |Pemenwue 3amau mo teMam: «Bec| 1 Bbu6nuoreka [JOK
tenay, «I'papuueckoe https://m.edsoo.ru/ff0alde0
nu3zo0paxeHue cumy, «CHIb,

«PaBHOAEHUCTBYIONIAs CHID)

32 |KontponpHas pabora mo temam:| 1 1

«MexaHu4ecKoe TBUKCHUECY,
«Macca, IIIoTHOCTEY, «Bec
tenay, «['papudeckoe

N300paxeHue cuiny, «CHITbI»

33 | laBnenue. CriocoObl 1 bu6mmoreka [IOK
YMEHBIICHUS U YBEINUCHUS https://m.edsoo.ru/ff0a20a6
JTABJICHHS

34 | JlaBneHue raza. 3aBUCHMOCTh 1 bu6mmoreka [IOK
IaBJIEHM ra3a oT 00bEMa, https://m.edsoo.ru/ff0a2376
TEMIIEPATyPhI

35 |llepenaua naBnenus TBEpAbIMU | 1 bubmmoreka [JOK
TeJaMH, )KUIKOCTIMH U Ta3aMHu. https://m.edsoo.ru/ff0a25b0
3akoH [lackans

36 |/laBiaeHue B )KUIKOCTH U Ta3e, 1 bubmuorexa [JOK
BBI3BAHHOE JICHCTBUEM CHJIBI https://m.edsoo.ru/ff0a2718
TSKECTH

37 |Pemrenue 3aaa4 1o TemMe 1 bubmuorexa [JOK
«/laBjeHME B KUIAKOCTH U Ta3e. https://m.edsoo.ru/ff0a2826
3akoH [lackansy»

38 |Coolmaromumecs CoCyabl 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0a2970

39 |Mmapasmuueckuit mpecc 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0a3136

40 |Manomertpsl. [lopriaeBoit 1
JKAIKOCTHBIM HacoC

41 | Atmocdepa 3emmu. [Ipuunnb 1 bubmuorexa [JOK
CYIIIECTBOBAHHMSI BO3/IYIIHOM https://m.edsoo.ru/ff0a2b5a
0007109KkH 3eMITH. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHHS OT
BBICOTBI HaJ[ YPOBHEM MOPSI

42 |Bec Bozayxa. ATMocdepHoe 1 bubmmoreka [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a

43 |M3mepenune atMmochepHOTO 1 bubmuorexa [JOK
nasienust. OneiT Toppuyeriu https://m.edsoo.ru/ff0a2da8

44 |3aBucumocTh aTMOC(hepHOTro 1 bubmmoreka [JOK
JIaBJIEHUS OT BBICOTHI HaJ https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSsI

45 |bapomerp-anepou. 1 bubmmoreka [JOK

ATtMochepHOe 1aBlIeHHE Ha

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

/o

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposbhbie
paboThI

[IpakTnueckue
paboThI

[ara
W3y4YeHUS

DJeKTpOHHBIE IU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCH

PA3JINYHBIX BBICOTAX

46

Pemenue 3amau no reme
"AtMmocepHoe naBieHue"

47

JleficTBUE KUAKOCTH U raza Ha
HOTPY’>KEHHOE B HUX TENIO0.
ApxumenoBa cuia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlaGopaTtopHnas pabota
«Onpenenenue
BBITAJIKMBAIOIICH CHUJIBI,
JEUCTBYIOLLEH HA TEIIO,
MOTPYXEHHOE B )KHUJIKOCTb)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
BEca Teja B BOJIE OT 00bEMa
MOIPYKEHHOU B KUJIKOCTh
YacTH Tena»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYHUPOBAHUE JIOAKU U
onpeaeneHue eé
rpy30n0abEMHOCTH"

52

Penrenue 3amad mo reMam:
«IInaBanue cynos.
BosnyxonnaBanue», «/laBieHnue
TBEPABIX TEN, )KUAKOCTEU U
ra3oB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanundeckas padbora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. Eaunauiin
MOIIHOCTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoBanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IIpH
noanLEéMe 110 JiectHuie"

56

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuit Ha peruare

57

KoHnTtponbHas paborta mo Teme
«/laBneHue TBEpABIX TEIL,
SKUIKOCTEN U Ta30BY /
Bcepoccuiickast mpoBepoyHas
pabora

58

PesepHbIii ypok. Pabora ¢
TEKCTaMHU 1o TeMe «/[aBneHue
TBEPABIX TEN, )KUAKOCTEU U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

/o

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposbhbie
paboThI

[IpakTnueckue
paboThI

[ara
W3y4YeHUS

DJeKTpOHHBIE IU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCH

ra3oB» / Beepoccuiickast
poBepovHas paboTa

59

Pbruaru B TexHuke, ObITY U
npupoe. JlabopaTopHas
pabora «McciaenoBanue
YCJIOBUI paBHOBECHS pblUara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau mo reme
«YCcl0BUS paBHOBECHS pbluara

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent nonesnoro
JIEUCTBUS MEXaHU3MA.
JlaGopaTtopHnas pabota
«M3mepenne K11/ HaknoHHOM
IJIOCKOCTH

0.5

62

Penrenue 3amad mo reMe
"Pabora, momHOoCTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHudeckasi SHEpTHsl.
Kunernueckas u
MOTEHLIMAaJIbHAs SHEPT U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs
MEXaHUYECKON SHEPTUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT IO TEME
"OKcepuMeHTAIbHOE
onpeieJICHue U3MEHEHUS
KUHETHYSCKOH 1
MOTEHIMATBHON SHEPTUU NPU
CKaTBIBAaHHMH TeJIa MO
HaKJIOHHOM IIJIOCKOCTH"

66

KonTtponsHas pabora o Teme
«Pabora 1 MOIITHOCTB.
OHeprus»

67

PesepBHblit ypok. Pabora c
TEKCTAMU 11O TEME
"MexaHndeckoe aBrxeHue"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepBHblit ypok. Pabora c
TekcTamu 1o teme "Pabora.
MoiuHoCTb. DHEprus"

OBIIEE KOJIMYECTBO YACOB

110

I[TPOTPAMME

68

12

8 KJIACC

No
/o

Tema ypoka

KomnuectBo yacos

Jara

Bcero

KonTposbHbie
paboThI

[IpakTnueckue
paboThI

U3y4YeHUs

DIIEeKTPOHHBIE TIUPPOBHIC
o0pa3zoBaTeNnbHbIC PECYPCHI

OCHOBHBIE TOJIOKEHHUS
MOJICKYJISIPHO-KUHETHIECKOM
TEOPUU U UX OTBITHBIC

bubmoreka [IOK
https://m.edsoo.ru/ff0a5256



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256

Ne Tema ypoka KonunuecTBo yacos Hara | DnekTpoHHBIE IIU(PPOBHIE
/T Beero| KontpombHbie | [IpakTiaecke| 13YIEHAT 00pazoBaTebHBIE PECYPCHI
paboTsI paboThI
MTOATBEPKICHUS

2 |Macca u pazmep aTOMOB U 1
MOJIEKYJT

3 |Moaenu TBEPIOTO, )KUIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUMN https://m.edsoo.ru/ff0a540e
BEIIIECTBA

4 |OO0OBscHeHHE CBOMCTB TBEpAOTO,| 1
KHUJIKOTO U Ta3000pa3HOTr0
COCTOSIHUH BEIIECTBAa HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-

KUHETUYECKON TEOpUU

5 |Kpucrammmueckue u amopdusie | 1 bubmuotexa [JOK
Tena https://m.edsoo.ru/ff0a5800

6 |CmaunMBaHUWe M KamWUIIPHOCTh. | 1 bubmuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 | TennoBoe pacmmpeHue u 1 Bu6muotexa [JOK
c)KaThe https://m.edsoo.ru/ff0a5a26

8 |Temmepatypa. CBs3b 1
TEMIIEPATYPHI CO CKOPOCTHIO
TEIUIOBOTO JBMKEHHSI YaCTHUI]

9 |Bayrpennss sueprus. Criocoosr| 1 bubnuoteka [JOK
M3MEHEHHS BHYTPEHHEH https://m.edsoo.ru/ff0a5c60
SHEPTUU

10 |Buns! Tremionepenauun 1 bu6mmoreka [IOK

https://m.edsoo.ru/ff0a6412

11 |VYpox-koHpepeHnuus 1 1 Bu6muotexa [JOK
"IIpakTHYEeCKOE MCITOIb30BAHHE https://m.edsoo.ru/ff0a65c0
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTEepHAaJIOB B IEISAX
sHeprocoepexeHus"

12 |Konu4ecTBO TECIIOTHI. 1 Bbubmunoreka LIOK
V nenbHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 | YpaBuenue remnoBoro Oananca.| 1 bubmmoreka [JOK
TerutooOMeH 1 TeroBoe https://m.edsoo.ru/ff0a7088
paBHOBECHE

14 |JIaGoparopHas paboTa 1 1 Bu6muotexa [JOK
"UccnenoBaHue siBICHUS https://m.edsoo.ru/ff0a6a98
TEII000MeHa NpU CMEUTMBAHUN
XOJIOJTHOM Y TOopstaeit BOAbI"

15 |PacueT xojim4yecTBa TEIUIOTHI, 1
HE00XO0AUMOTO ISl HarpeBaHUs
TeJa ¥ BBIACISIEMOTO UM IIPH
OXJIKICHUN

16 |JIaGoparopnas paboTa 1 1 bubmmnoreka [JOK

"OnpeneneHue yaenbHOi

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

/o

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposbHbie
paboTsI

[IpakTnueckue
paboThI

[ara
W3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

TEIIOEMKOCTH BeltiecTa"

17

DHeprus TomivBa. Y aenbHas
TEIUIOTa CropaHus

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBEpCBaHUE
KpI/ICTa.H.HI/I‘-IeCKI/IX TCJI.
V nenbHast TEMI0Ta IIaBIEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlabopartopHnas pabota
"OnpeneneHue yaeabHOU
TEIUIOTHI IUIAaBJIEHU Jbhaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooGpa3zoBanue u
KoHAeHcauus. Mcrapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenwne. Y aenpHas Temiora
napooOpa3zoBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTh
TEMIIEPATyPBI KUIIEHUS OT
aTMOC(EepHOTO TaBJICHHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3myxa.
Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEIbHOM
BJIQKHOCTH BO3/yxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aau Ha
ONpeAeICHUE BIA)KHOCTH
BO3/yXa

24

[TpuHIUIBL paOOTHI TETIIIOBBIX
neurateneii. [TapoBast TypOuHa.
JlBurarenb BHYTPEHHETO
CTOpaHus

25

KIIJI TenmoBoro aBurares.
T€HJ'IOBBI€ ABUTaTCJIN U 3allIUTa
OKpY>Karole cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpeBpallEeHus DHEPTUU B
TEIUIOBBIX IMpolieccax

27

[ToaroToBka Kk KOHTPOJIBHOU
pabote mo Teme "TemnoBbie
sBlIeHMA. 3MeHenne
arperaTHbIX COCTOSHHUI
BenrecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHast pabora o Teme
"TermioBbie SIBICHUS.
N3MeHeHue arperaTHbix
COCTOsIHMI BemiecTa"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. [[Ba poga
AIEKTPUUECKUX 3aPsI0B

30

Ypoxk-uccienoBanue



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ne Tema ypoka KonunuecTBo yacos [Hara DJeKTpOHHBIEC TU(PPOBBIC

/T Beero| KontpombHbie | [IpakTiaecke| 13YIEHAT 00pazoBaTebHBIE PECYPCHI

paboThI paboThI
"DnexkTpu3auus Tea HHAYKIUEeH
Y MPU CONTPUKOCHOBEHHUU"

31 |B3auMmopeiicTBrE 3apssKeHHBIX 1 bu6mmoreka [IOK
tein. 3akoH Kyrnona https://m.edsoo.ru/ff0a87e4

32 |DnexTpuyeckoe moie. 1 Bu6muotexa [JOK
HanpsokeHHOCTD https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKOTO TTOJISL.

[TpunIMn cynepno3uiuu
JIIEKTPUYECKUX MOJIEH

33 |Hocurenu anexkTpuyecKux 1
3apsA0B. DJIEMEHTapHBIN 3apsil.
CrpoeHune aToMa

34 |IIpoBOIHUKH U JUDIIEKTPUKHU. 1 bubmmoreka [JOK
3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0a8ef6
AJIEKTPUUYECKOTO 3apsizia

35 |Pemenue 3amau Ha npumeHenue | 1 but6mmoreka [IOK
CBOMCTB 3JICKTPUUECKUX https://m.edsoo.ru/ff0a90cc
3apsI0B

36 |DneKTpuUecKuil TOK, YCIOBHS 1 bubnuoteka [JOK
€ro CYIIIECTBOBAHHSI. https://m.edsoo.ru/ff0a95a4
HlcTOYHUKH 37EKTPUYECKOTO
TOKa

37 | eticTBus anekTpudeckoro Toka| 1 bubmoreka [{OK

https://m.edsoo.ru/ff0a96b2

38 |Ypok-uccnenosanue "Jleiicteue| 1 1
ANEKTPUYECKOTO TOJISI Ha
MPOBOJHUKHU U JTUAJIEKTPUKU"

39 |DnekTpuueckuii TOK B 1 bubmuoteka [JOK
MeTajlax, )KUIKOCTIX U ra3ax https://m.edso0.ru/ff0a9838

40 |DnexTpuueckas Lemnb U e€ 1
COCTaBHbIE YaCTH

41 |Cwuna toka. JlabopaTopHas 1 0.5 bubnuoteka [JOK
pabota "U3mepenue u https://m.edsoo.ru/ff0a8bd6
peryJmpoBaHue CUJIbI TOKA"

42 | DnexkTpuuecKoe HampsKeHHUe. 1 0.5 Bu6muotexa [JOK
Bonbr™merp. JTabopaTopHast https://m.edsoo.ru/ff0a%e14
pabota "U3mepenue u
peryJMpoBaHue HAMPSHKEHUS"

43 |ConpoTuBIEHNE TPOBOIHUKA. 1 bubnuoreka [JOK
YaensHOE CONPOTUBIICHHE https://m.edsoo.ru/ff0aa738
BelIeCTBa

44 |JlaGopaTopHas paboTa 1 1 bubmuoteka [JOK

"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTHBJICHUS IPOBOJHUKA OT
€ro JJIMHBI, TUIOIIA N

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

Ne Tema ypoka KonunuecTBo yacos [Hara DJeKTpOHHBIEC TU(PPOBBIC

/T Beero| KontpombHbie | [IpakTiaecke| 13YIEHAT 00pazoBaTebHBIE PECYPCHI

paboThI paboThI
MOTIEPEYHOTO CEUCHUS U
Marepuaia"

45 |3aBUCHMOCTH CHJIBI TOKA OT 1 bu6mmoreka [IOK
HanpspkeHus. 3akoH Oma st https://m.edsoo.ru/ff0aad4a
ydacTka Lenu

46 |JlaGopaTopHas paboTa 1 1 bubnuoreka [JOK
"HccnenoBanue 3aBUCUMOCTH https://m.edsoo.ru/ff0aa04e
CHJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTopa 1 HaNpsHKEHUsI Ha
pesuctope"

47 |IlocimenoBaTeabHOE U 1
napaJuieIbHOe COeTMHEHUS
MIPOBOHUKOB

48 |JlabopaTtopHas pabora 1 1 bubmmnoreka [JOK
"ITpoBepka mpaBuIa CII0KEHUS https://m.edsoo.ru/ff0aaa58
HaIpsHKEHUN IIPU
MOCJIeI0BATEIHLHOM
COEJMHEHHH JIBYX PE3UCTOPOB"

49 |JlabGopaTopHas paboTa 1 1 bubnuoreka [JOK
"ITpoBepka mpaBuia It CHIIbI https://m.edsoo.ru/ffOaadle
TOKa IIpU MapajuieTIbHOM
COEAMHEHHUH PE3UCTOPOB"

50 |Pemenue 3anad Ha npuMeHenue | 1 bubmmoreka [JOK
3akoHa OMa JIjIs1 pa3IMyHOTrO https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB

51 |PaboTa ¥ MOITHOCTh 1 bubmuoreka [{OK
AJIEKTPHYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna

52 |JlabopaTtopHas pabora 1 1 bubmmnoreka [JOK
"OmnpezaencHre pabOThI U https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH 3JIEKTPUYECKOTO
TOKa"

53 |DneKTpuUYecKue ey U 1 but6mmoreka [IOK
NOTPEOUTENH IICKTPUIECKOM https://m.edsoo.ru/ff0ab660
sHeprum B ObITy. KopoTkoe
3aMbBIKaHUE

54 |IlocToSSHHBIC MArHHUTHI, KX 1
B3aHMOJICIICTBUE

55 |¥Ypok-uccnenosanue "M3ydenune| 1 1 bubnuoreka [JOK
[IOJIEN [IOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

56 |MarauTtHoe 1moje. MarHuTHoe 1 bubmoreka [IOK
oJIe 3eMJIU 1 €T0 3HAYECHUE IS https://m.edsoo.ru/ff0acOba
KU3HHU Ha 3emMJie

57 |IToaroToBKa K KOHTPOIBHOM 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

/o

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposbHbie
paboTsI

[IpakTnueckue
paboThI

[ara
W3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

pabote mo Teme
"DneKkTpuuecKue 3apsaabl.
3apspKeHHBIE Tela U UX
B3auMoacucTBUA. I10CTOSHHBIN
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c

58

KonrponsHast pabora o Teme
"DneKkTpuuecKre 3apsaabl.
3apspKeHHBIE Tela U UX
B3auMoaeucTBUA. I10CTOSHHBIN
AJIEKTpHUYECKUl TOK" /
Bcepoccuiickas npoBepoyHas
pabora

bubmunoreka LIOK
https://m.edsoo.ru/ff0abea8

59

PesepsHslii ypok. Pabora c
TEKCTaMH I10 TeMe
"TIoCTOSIHHBIN IEKTPUUECKUI
Tok" / Beepoccuiickas
npoBepouHas paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT Opcrena. MarautHoe
I10JIE€ AJIEKTPUYECKOTO TOKa
MarHuTHO€E 1oJIe KaTYIIKH C
TOKOM

bubmunoreka LIOK
https://m.edsoo.ru/ff0acld?2

61

[IpumeHeHue MeKTPOMarHuToB
B TexHuke. JlaboparopHas
pabora "M3ydyenue aeicTBUA
MAarHuTHOI'O II0JIsI Ha
MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DJIEKTPOABUTATETb
IIOCTOSHHOT'O TOKa.
Hcnonp3oBanue
AJIEKTPOJBUTATENEH B
TEXHUYECKHUX YCTPONCTBAX U Ha
tpancmnopte. JlabopaTropHas
pabora "KoHcTpynpoBanue u
u3yueHue paboTbl
AJIEKTPOABUTATENS "

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apasest. 3akoH
ANEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenuna

64

OnextporenepaTop. CriocoObl
MOJTYYEHUS AIEKTPUUECKON
SHEPruu. DIEKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEpPIrun

65

IToaroroBka K KOHTPOJIBHOMI
pabore 1o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

/o

Tema ypoka

KomnuectBo yacoB

Bcero

KonTposbHbie
paboTsI

[IpakTnueckue
paboThI

[ara
W3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

SIBJICHUS"

66

KonrtponsHas pabora o Teme
"DNeKTpuUeCcKue U MarHUTHHIE
siBJIeHUS "

bubmunoreka LIOK
https://m.edsoo.ru/ff0ach14

67

PesepsHblii ypok. Pabora ¢
TeKkcTaMH 110 TeMe "TerioBrIe
SIBJIEHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0acche

68

PezepsHslii ypok. Pabora ¢

TEKCTaMH I10 TeMe "MarsuTHele

SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

145

9 KJIACC

Ne
n/n

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposibHbie

paboThI

[IpakTnueckue
paboThI

Hara
W3y4YeHUS

DIIeKTPOHHBIE TIUPPOBHIC
o0pazoBaTeNnbHBIC PECYPCHI

MexaHnunueckoe IBHKEHUE.
MarepuanbHas TOUKa

CucreMa oTcyera.
OTHOCHUTEIBHOCTD
MEXAHUUYECKOTO IBUKECHUS

bubnnorexka [HOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE
PSIMOJIMHEMTHOE IBUKEHUE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepaBHomepHoe
IIPSIMOJIMHEMHOE JBUYKEHUE.
CpenHsisi U MTHOBEHHas
CKOPOCTb

IIpssmonunenHoe
PaBHOYCKOPEHHOE JIBH)KCHUE.
VYckopeHnue

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4

CxopocTh MPSAMOJIMHENHOTO
PaBHOYCKOPEHHOT'O
nBxkenus. ['papuk ckopoctu

JlaboparopHas paboTa
"OnpeneneHue yCKOpeHust
TeNa MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM
MJI0CKOCTH"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0adb18

CB00OOHOE TTaJIEHHUE TEII.
Omnglte! [Nanniaes

PaBHOMEpHOE BMKEHUE 10
okpyxHocTH. [lepuon u
4acToTa 0OpaIIeHus.
JIuHeinas u yriosas
CKOpOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

Ne Tema ypoka KonnuectBo yacos Hara DJeKTpOHHBIEC TU(PPOBBIC

/T Beero| Kontponsasie | [Tpaktiyeckue | H3YICHHA 00pazoBaTeNbHBIE PECYPCHI

paboThI paboThI

10 |LlenTpocTpemuTenbHOe 1
yCKOpeHue

11 |Ilepssiii 3axoH HeroTOHA. 1 bubmuorexa [JOK
Bekrop cuiibl https://m.edsoo.ru/ff0ae612

12 |Bropoii 3akoH HetoToHa. 1 bubmmoreka [IOK
PaBHoOelCTBYIOIIAs CHITa https://m.edsoo.ru/ff0ae72a

13 |Tpernii 3akoH HeroToHA. 1 bubmuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982

14 |Pemrenue 3ama4d Ha 1 Bbu6nuoreka [JOK
PUMEHCHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6c
Hsrotona

15 |Cuna ynpyroctu. 3akon ['yka | 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0aeca2

16 |Pemenwue 3amay mo Teme 1
«Cuia ynpyroctu»

17 |JIaGoparopnas pabota 1 1 bubmuorexa [JOK
«OrmpeneneHue KeCTKOCTH https://m.edsoo.ru/ff0aee28
IPYKUHBDY

18 |Cuna Tpenus 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0af738

19 |Pemrenue 3amad 1o TeMe 1 Bbu6nuoreka [JOK
«Cuna TpeHHs» https://m.edsoo.ru/ff0afa26

20 |JIaGoparopnas pabota 1 1 bubmuorexa [JOK
"Onpenenenue https://m.edsoo.ru/ff0af8be
koa(urmenTa TpeHus
CKOJIbXKeHus"

21 |Pemenue 3ama4 mo reme 1 Bbu6nuoreka [JOK
"3akoHbl HptoTona. Cuia https://m.edsoo.ru/ffOafb8e
ynpyroctu. Cuna tpenus"

22 |Cwuna TSHKECTH M 3aKOH 1 bu6mmoreka [IOK
BCEMUPHOTO TSATOTEHUS. https://m.edsoo.ru/ff0af044
YckopeHnne cBOOOTHOTO
naJICHUS

23 | Ypok-koH(pepeHus 1 1
"JIBH>KEHUE TETT BOKPYT
TPaBUTALMOHHOTO [IEHTPA
(Conneunas cuctema).
lamaktuku"

24 |Pemenue 3ama4 o TemMe 1 Bbu6nuoreka [JOK
"Cuiia TSDKECTH ¥ 3aKOH https://m.edsoo.ru/ff0af5f8
BCEMHUPHOI'O TATOTEHUS"

25 |IlepBas KocMuYecKast 1 bubmmoreka [IOK

ckopocTb. HeBecoMocTh 1
neperpy3ku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

/11

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTrueckue
paboThI

Jara
M3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

26

PaBHOBeCHE MaTepuaibHON
TOYKH. AOCOJIIOTHO TBEPIIOC
teno. PaBHoBecue TBEPAOro
TeJla ¢ 3aKPEIUIEHHON OChIO
BpalleHusi. MOMEHT CHIIBL.
LlenTp TsHKECTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MatepuaibHON
TOYKH. AOGCOIIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOTO
TeJa C 3aKPeIJIEHHON OChIO
BpallleHusl. MOMEHT CHJIBI.
LlenTp TsxecTn

28

Pemrenue 3agad mo teme
"MomeHT cuibl. LlenTp
TsoKeCTH"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b02b4

29

ITogroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"MexaHHn4eCKOE ABHKCHHC.
Bsaunmonelictue Ten"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0408

30

KoHnTtponbHas paborta mo Teme
"MexaHn4YecKoe IBUKEHUE.
Bsaunmonelictue Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynec Tena. Umnynbe
CUJIBL. 3aKOH COXPaHEHUs
UMIyJbca. YOpyroe u
HEYyIPYroe B3auMOJCICTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa

32

Pemenue 3agayd mo reme
"3aKOH COXpaHEHUs
uMnyabca"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢c

33

VYpoxk-koHpepeHus
"PeakTuBHOE ABUKEHUE B
MPUPOJE U TEXHUKE"

34

Mexanunueckas pabota u
MOIITHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

PabGota cuIbI TSHKECTH, CHUIIBI
YIIPYTrOCTH M CHIIBI TPEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0db8

36

JlaGopaTtopHnas pabota
«Omnpenenenue padboOThI CUIIBI
TPEeHHUsI IPU PAaBHOMEPHOM
JIBIDKEHUH TeJa 10
TOPU3OHTAIBHOMN
TIOBEPXHOCTH

37

CBs3b 3HEPTUH U PAOOTHI.
[ToTeHmanpHas HEPTUst

38

Kunernueckas sneprusi.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0db8

/11

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTrueckue
paboThI

Jara
M3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

Teopema 0 KHHETUYECKOM
SHEPTUu

https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHHUS YHEPTHUH B
MEXaHUKe

40

JlaboparopHas paboTa
«3yueHue 3akoHa
COXpaHEHHUSI SHEPTHI»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b12fe

41

KonebarenbHoe nBuxeHue u
€ro XapaKTEPUCTUKU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromye KojJeOaHusl.
BrinyxieHHbIe KONIeOaHus.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

Maremarnueckuii u
MPY>KUHHBIA MasTHUKH

44

Ypok-uccienoBanue
«3aBUCUMOCTb Mepuoja
KoJIEOAHHH OT )KECTKOCTH
HNPY>KUHBI ¥ MACCHI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsAX

46

JlaGopaTtopHnas pabota
«OmnpeneneHue 4acToThl U
nepuoa KojiebaHui
MPYKHHHOTO MasiTHUKa»

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

47

JlaboparopHas paboTa
«ITpoBepka HE3aBUCUMOCTH
nepuoza konebanuii rpysa,
MIOJIBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHU4ecKue BOJIHEL.
CBolicTBa MEXaHHYSCKHUX
BOJIH. [IpofonbHbIe 1
MOTIEPEYHBIE BOJTHBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koH(pepeHus
"MexaHH4YeCcKHE BOJIHEI B
TBEpAOM Tele. CelicMUYecKue
BOJIHBI"

50

3Byk. PactipocTpanenue u
OTpakKeHUE 3BYyKa

51

Ypok-uccnenoBaHue
"HaOaromeHue 3aBUCHUMOCTH
BBICOTBI 3ByKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
pEe30HaHC



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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Ne Tema ypoka KonnuectBo yacos Hara DJeKTpOHHBIEC TU(PPOBBIC

/T Beero| Kontponsasie | [Tpaktiyeckue | H3YICHHA 00pazoBaTeNbHBIE PECYPCHI

paboThI paboThI

53 | Ypok-koHpepeHIus 1 1 bubmmoreka [JOK
"VibTpa3ByK U HH(Pa3BYyK B https://m.edsoo.ru/ff0b23ca
IPUPOJIE U TEXHUKE"

54 |IloaroToBka K KOHTPOJIBHOM 1 bubmmoreka [JOK
pabote no Teme "3aKOHbI https://m.edsoo.ru/ff0b25f0
coxpaHeHus. MexaHnyeckue
KoJieOaHus ¥ BOJIHBI"

55 |KontponwsHas pabora mo teme | 1 1
"3aKOHBI COXpAaHEHUS.

Mexannueckue KoneOaHus u
BOJIHBI"

56 |DnekTpoMarHUTHOE TMOJIE. 1 bubmmoreka [JOK
DJIEKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 |CpolicTBa 3JEeKTPOMarHuTHeIX | 1
BOJIH

58 | Vpok-kondepenmus "[lkana 1 1 bubmuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH. https://m.edsoo.ru/ff0b2fe6
Hcnons3oBanue
AIIEKTPOMATrHUTHBIX BOJIH JJIsI
COTOBOM CBsI3H"

59 | VYpok-uccinenoBanue 1 1 bu6mmoreka [IOK
"H3yueHne CBOWCTB https://m.edsoo.ru/ff0b2c6c
3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIHI0 MOOMIIBHOTO
tenedona"

60 |Pemrenune 3amau Ha 1
oTpesieNIeHUe YaCTOThHI U
JUTMHBI 3JIEKTPOMarHUTHOMN
BOJIHBI

61 |DnexkTpomMarHuTHas MpUPoOaA 1 bubmmoreka [JOK
ceeta. CKOpOCTH CBETa. https://m.edsoo.ru/ff0b31d0
BousiHOBBIE CBOJCTBA CBETA

62 |HMcTouHMKHM CBETA. 1 Bbu6nuoreka [JOK
[MpssMonuHeitHOE https://m.edsoo.ru/ff0b3658
pacnpocTpaHEeHUE CBETA.
3atmenust CosHia v JIyHbl

63 |3aKkoH OTpakeHUS CBETA. 1 bubmuorexa [JOK
3epkana. Pemenue 3a1a4d Ha https://m.edsoo.ru/ff0b38c4
PUMEHEHHE 3aKOHa
OTpaKCHHSI CBETa

64 |I[IpenomieHue cBeTa. 3aKOH 1 bubmmoreka [JOK
IpeIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea

65 |IlomHoe BHyTpEeHHEE 1 bubmuorexa [JOK

OTPa’KEHUE CBETA.
Hcnonp3oBanue nojIHOro

https://m.edsoo.ru/ff0b3c5c
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Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTrueckue
paboThI

Jara
M3y4YeHUS

DJeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTenbHBIE PECYPCHI

BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX

66

JlaGopaTtopHnas pabota
"UccnenoBaHue 3aBUCUMOCTH
yTJia IPEJIOMJICHUSI CBETOBOTO
JIy4a OT yIJla ITaJeHus Ha
rpanuiie "Bo3gyx-crekiao""

67

VYpoxk-koH(pepeHus
"Ucnons30BaHue MOJHOTO
BHYTPEHHETO OTPa)KCHUS:
CBETOBOJIBI,
OITUKOBOJIOKOHHAS CBS3h"

68

JInusel. OnTrnyeckas cuia
JIMH3BI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c

69

[Toctpoenue nzobpaxeHuii B
JMH3aX

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b444a

70

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO
pacCTOSIHUSA U ONITHYECKON
CHJIBI COOMPAFOIIICH JTUH3BI"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b4206

71

VYpoxk-koHpepeHus
"Onruyeckue JIMH30BEIE
puoopsI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc0a7e

72

I'ma3s xak onTuueckas
CUCTEMA. 3pEeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

73

Ypoxk-koHpepeHuus
"ledexTsl 3penns. Kak
COXpaHMTH 3peHue"

74

Paznoxenue 0emoro ceera B
criektp. OnbiTel HptoTOHA.
CrnosxeHune CeKTpalIbHbIX
uBeToB. Jlucnepcus cBera

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

75

JlaGopaTtopHnas pabota
"OnBITHI IO PA3IOKEHHUIO
0eJIoro cBeTa B CHEKTP U
BOCIIPHSATHIO [IBETA
MPEIMETOB MPHU UX
HaOJII0IEHUH Yepe3 [IBETOBbIC
bunsTpH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0e2a

76

VYpoxk-nipaktukym "BoiHOBBIE
CBOMCTBA CBETA: IUCIIEPCHU,
uHTephepeHIUs U
nudpakuus'

7

OmnsiThl Pesepdopna u
IUTAaHETapHasi MOJIENb aToMa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c12a8
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Ne Tema ypoka KonnuectBo yacos Hara DJeKTpOHHBIEC TU(PPOBBIC

/T Beero| Kontponsasie | [Tpaktiyeckue | H3YICHHA 00pazoBaTeNbHBIE PECYPCHI

paboThI paboThI

78 |Iloctynatsl bopa. Monenb 1
aroma bopa

79 |Hcnyckanue v TOTJIOIICHHE 1 bu6mmoreka [IOK
cBeTa aToMOoM. KBaHTHI. https://m.edsoo.ru/ff0c144c
JIuHeityaTeie CIEKTPbI

80 | VYpok-npakTukym 1 1 bubmuorexa [JOK
"HabmtoieHue CieKTpoB https://m.edsoo.ru/ff0c1550
ucIycKaHus"

81 |PaanoakTHBHOCTE U €€ BUIBI 1 bu6mmoreka [IOK

https://m.edsoo0.ru/ff0c1672

82 |CtpoeHre aTOMHOTO sIpa. 1 bubmmoreka [JOK
HykionHas Mojeins https://m.edsoo.ru/ff0c18ac

83 |PagnoakTuBHBIC 1 bubmuorexa [JOK
npeBpamieHus. M30Tons https://m.edsoo.ru/ff0clals

84 |Pemrenune 3a7a4d no TeMe: 1 bu6mmoreka [IOK
"PasnoakTHBHbIE https://m.edsoo.ru/ff0clb4a
npeBpaiieHus"”

85 |Ilepuwon momypacmnana 1

86 | Ypok-koHbepeHIus 1 1 bubmuorexa [JOK
"PagnoakTHBHBIC U3TyYCHUS https://m.edsoo.ru/ff0c2126
B IIPUPOJIE, MEIUIINHE,

TeXHHUKE"

87 |SnepHbie peakiy. 3aKOHbBI 1 bubmmoreka [JOK
COXpaHCHHMS 3apSTI0BOTO U https://m.edsoo.ru/ff0c1c58
MAacCCOBOTO YHCET

88 |DHeprus cBsi3u aTOMHBIX 1 bubmmoreka [JOK
saep. CBA3b MacChl M SHEPTHU https://m.edsoo.ru/ffOcld7a

89 |Pemrenune 3agau mo teme 1
"SI nepublie peakuuu"

90 |Peakmuu cuHTE3a U NEICHUSA 1 bu6mmoreka [IOK
sinep. cTounukn sHEpTUn https://m.edsoo.ru/ff0c1e88
CouHIia 1 386311

91 |VYpok-koHbepeHIus 1 1
"SI nepHast SHEepreTuKa.

JlericTBUA paaroaKTUBHBIX
W3JIyYEHHUI Ha )KUBbIE
OpraHu3MbI"

92 |IloaroToBka K KOHTPOJIHHOM 1 bu6mmoreka [IOK
pabote no Teme https://m.edsoo.ru/ff0c223e
"DEeKTPOMarHuTHOE MOJIE.

DNEeKTPOMArHUTHBIE BOJTHBI.
KBanrtoBbI€ siBeHUS"
93 |KonTponwsHas pabora mo teme | 1 1

"DIeKTPOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHBIE BOJIHBL.
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Ne Tema ypoka KonnuectBo yacos Hara DJeKTpOHHBIEC TU(PPOBBIC

/T Beero| Kontponsasie | [Tpaktiyeckue | H3YICHHA 00pazoBaTeNbHBIE PECYPCHI

paboThI paboThI
KBanToBsie siBneHus"

94 |TloBTOpeHnue, 000OIICHHE. 1 1 bubmmoreka [JOK
JlabopatopHbie pabOTHI MO https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictue Ten"

95 |IToBTOpeHue, 06oO0IICHHE. 1 bubmmoreka [JOK
Pemenune pacueTHbIX U https://m.edsoo.ru/ff0c2572
KAa4C€CTBCHHbBIX 3a1a4 I10 TEME
"TertoBble mpouecch”

96 |IloBTOpeHue, 060O0IICHHE. 1 bu6mmoreka [IOK
Pemenue pacueTHbIX U https://m.edsoo.ru/ff0c2a22
Ka4eCTBEHHBIX 3a]1a4 10 TEME
"KII/] TermoBbIX aBUrarenei"

97 |IloBTOpeHnue, 00OOIICHHE. 1 bubmmoreka [JOK
Perrenue pacueTHBIX U https://m.edsoo.ru/ff0c2b30
Ka4€CTBCHHbBIX 3a1a4 I10 TEME
"KII/ snexTpoycTaHOBOK"

98 |I[loBTOpeHnue, 06oOIICHHE. 1 1 bubmmoreka [JOK
JlabopatopHbie pabOTHI MO https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBbIE SIBICHUS"

99 |IToBTOpeHue, 06oO0IICHNHE. 1 bubmmoreka [JOK
Pabora ¢ Tekcramu 1o Teme https://m.edsoo.ru/ff0c2d6a
"3aKOHBI COXpaHEHUs B
MeXaHuke"

100 |IToBTOpenue, o600IICHHE. 1 bu6mmoreka [IOK
Pabora ¢ TekcTamu 1o Teme https://m.edsoo.ru/ff0c2e82
"Konebanus u BoHBI"

101 |IToBTOpenue, o000OIICHHE. 1 bu6mmoreka [IOK
Pabora ¢ TekcTamu 1o Teme https://m.edsoo.ru/ff0c3044
"CBeToBbI€ sIBICHHS"

102 |TToBTOpenue, o000IICHHE. 1
Pabora ¢ TekcTamu 1mo Teme
"KBanToBas u sanepHas
¢uzuka"

OBILIEE KOJIMYECTBO YACOB| 102 3 27

I10 ITPOTPAMME

MPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA30OBATEJILHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

7 KJIACC
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Kon
NPOBEPSIEMOT0
pe3yabTara

1.1

IIpoBepsiembie NpeMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHO#I 06pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI'0 00111ero 06pa3oBaHus

HCIOJIB30BATH N3YYCHHBIC ITOHATU

1.2

pasinydatb SABJCHHA IO OIKMCAHWIO HX XapaKTCPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYHOIUX JAHHOC (bI/I3I/I‘IeCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE HM3YYEHHBIX (DM3NYECKUX SBICHUI B OKPYXAIONIEM MHpE, B TOM
yucne (Qu3ndecKue SBICHHS B IPUPOJE, NPH 3TOM MEPEeBOJUTH MPAKTHUECKYIO 3a1ady B
y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKK) (DU3NYIECKUX SBICHHM

1.4

ONMCHIBATh W3YYCHHBIE CBOWCTBA TeN W (DU3MUCCKHE SIBICHUS, HCIONB3YS (r3ndeckne
BEJIMYMHBI, TPH OINHUCAHUM IPABIIBHO TPAaKTOBATh (U3WUECKUH CMBICT HCIOIB3YEMBIX
BEJIMYMH, HX OOO3HAYEHHS U €IUHULBI (UINUECKUX BEJIUYMH, HAXOOUTh (POpPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BETUYHHY C APYTHMMHU BEIWYWHAMH, CTPOUTH TpaduKu
W3yYCHHBIX 3aBHCUMOCTEH (PpH3NIECKUX BEININH

1.5

XapaKTCPU30BaTh CBOICTBA TCI, d)HSI/I‘ICCKPIG SIBJICHUSI W IIPOLECChI, UCIIOJIBb3YysI HU3YYCHHBIC
3aKOHbI, OpHU OTOM JdaBaTb CJIIOBECCHYIO (I)OpMy.]'II/IpOBKy 3aKOHa W 3allMChIBATh €TI0
MAaTEMATHYCCKOC BHIPAKCHUEC

1.6

0OBSACHATh (DPU3WYECCKHE SIBJICHUS, MPOIECCHl U CBOWCTBA TeNl, B TOM YHUCJIC M B KOHTEKCTE
CUTyallil TPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATb MPUUUHHO-CIICJCTBEHHBIE
CBS3M, CTPOUTH OOBsICHEHHE M3 | — 2 JOrMuYecKuX MIaroB ¢ omopoid Ha 1 — 2 M3y4YeHHBIX
CBOMCTBA (PU3MYECKUX SBJICHUH, QU3MUECKUX 3aKOHA MITM 3aKOHOMEPHOCTH

1.7

pemarb pacu€THbIC 3a1a4i B 1 — 2 IEHCTBUS, UCIONB3Ys 3aKOHBI ¥ (DOPMYIIBL, CBSI3BIBAIOIIVEC
(u3nYecKre BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3a/IadM 3alHCHIBATH KPaTKOE YCIOBHE,
MOACTABIATh (U3WYECKHE BEIMYMHBI B (OPMYIBl M IPOBOJAWTH pacu€Tbl, HAXOIHUTh
CIpaBOYHBIC JaHHBIE, HEOOXOAWMBIC [UI peIIeHHWsS 3a/4ad, OICHUBATh PEATUCTUYHOCTH
MOTYYEHHOH (PU3MIecKOi BETUINHBI

1.8

pacro3HaBaTh HMPOOIEMBI, KOTOPhIE MOXKHO PEIINTh IPH MOMOLIM (PH3HYECKHX METOIOB, B
OTIMCaHWU HCCIECAOBAaHMS BBHIACIATH MPOBEPSAEMOE NMPEANONIOKeHHe (TUIOTE3y), pa3inyaTh U
HMHTEPIPETUPOBAThH MOJTYUECHHBIH pe3yJbTaT, HAXOJUTh OLIMOKU B XO/€ OMbITA, 1€1aTh BHIBOJIBI
10 €ro pe3yJbTaTaM

1.9

MPOBOJNTE ONBITH 10 HAOMIONCHUIO (U3WYCCKUX SIBICHUH WIN (PU3NYECKUX CBOMCTB TEw:
(opMynTHUpOBaTh TPOBEPSEMBIC IPEANONOKEHNS, COOMpPATh YCTAHOBKY M3 IIPEIIOKEHHOTO
000pyIOBaHMS, 3AMKCHIBATH XOJI OIBITA U (POPMYIUPOBATH BBHIBOJIBI

1.10

BBITIONTHATE TPSIMBIE M3MEPEHHUS C HCIOJIB30BAHMEM AHAIOTOBBIX M HH(POBBIX NPHOOPOB,
3aMMChIBATh IOKAa3aHMUS MPUOOPOB € YIETOM 3aJJaHHON aOCOIOTHON NOTPEITHOCTH U3MEPEHUI

111

MPOBOJIUTh HCCJIEJIOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKOH BENMYMHBI OT JPYrod ¢
HCTIOJIE30BAHNEM TIPSIMBIX M3MEPEHUH, y4acTBOBATH B INTAHUPOBAHUN YIEOHOTO MCCIICAOBAHMS,
CcOOMpaTh YCTAHOBKY M BBIITOJHSITH M3MEPEHUS, CIEAYS MPEIIOKECHHOMY IUIaHy, (PUKCHPOBATH
PE3yAbTaThl OJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BETMUMH B BUJE NPEATOKEHHBIX TaOIUI U
rpa(uKOB, IENaTh BEIBOJBI IO Pe3yabTaTaM UCCICIOBAHUS

1.12

MPOBOINTH KOCBEHHBIE N3MEpEHHS (YU3NIECKUX BEINYNH, CIEAYS MPEII0KEHHON HHCTPYKIIUH:
IpY BEHITOJIHEHUH W3MEPEHHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIATH
3HAYEHHE UCKOMOI BEJTMYHHBI

1.13

coOJIF0IaTh TpaBWIIA TEXHUKH 0€30IIaCHOCTH MPH padoTe ¢ J1ab0paTOpHBIM 000pyIOBaHHEM




Kon

IIpoBepsiemblie NpeMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHO# 06pa3oBaTe/IbHOM

MpOBEPAEMOTO NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusA
pe3yiabTara
YKa3bIBaTh NPHUHIUMGI JEHCTBUS TPHOOPOB M TEXHUUYECKHUX YCTPOICTB, XapaKTCpHU30BATH
114 NPUHIMIBL JEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHHYECKHX YCTPOHCTB C IOMOIIBIO HX
' OIKCaHWUs, UCTIONB3Ys 3HAHHS O CBOMCTBaX (pU3MUIECKUX SBICHUN M HEOOXOMUMBIE (PH3HICCKUE
3aKOHBI  3aKOHOMEPHOCTHU
MPYUBOIUTH MPUMEPH! (HAXOAUTh WH(POPMAIMIO O MPUMEPaX) MPAKTHICCKOTO HCIIOIB30BAHUS
115 (U3NYECKUX 3HAHUU B MOBCEIHEBHOM JKU3HU IS 00ECIeYeHUs 0€30IIacCHOCTH MU 00paIieHUH
' ¢ mpubopamMH U TEXHHUYCCKAMHU YCTPOHCTBAMU, COXPAaHEHHUS 3I0POBbS W COOIIOACHUS HOPM
HKOJIOTHYECKOT0 MOBEACHUS B OKPYKAIOLICH cpeie
OCYIIECTBIISITh OTOOP UCTOYHUKOB HH(pOPMAIUH B ceTU HTEPHET B COOTBETCTBHUH C 3aJaHHBIM
116 MOVCKOBEIM 3allpOCOM, Ha OCHOBE WMEIOIMIMXCS 3HAHWH W TyTEM CpPaBHEHUS Pa3IMYHBIX
' HCTOYHHUKOB BBIJICIISTH HHPOPMAIIHIO, KOTOpast SIBIISICTCSI POTUBOPEYUBOM
W MOXKET OBITh HETOCTOBEPHOM
WCIIONBE30BATh MPH BBINOJNHEHHH YYEeOHBIX 3aJaHUH HAYYHONONYIIPHYIO JIHTEPATypy
117 (U3UYECKOTO COMEPIKAHUS, CIPABOYHBIC MATEPHANbl, PECypchl ceTH MHTepHeT, BIAICTh
' npuéMaMn KOHCHEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHUs HH(OPMAIMH W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO
co3/aBaTh COOCTBEHHBIC KpaTKHE MUCBMEHHBIC M YCTHBIC COOOIICHWS Ha OCHOBE 2 — 3
HCTOYHUKOB MHMOPMALUH (PH3UUECKOTO COACP)KAHIS, B TOM YHCIIE ITyOJIMYHO JIeNaTh KpaTKue
1.18 COOOIIIEHUSI O pe3yNibTaTax MPOCKTOB WIIM YYEOHBIX HCCICIOBAHHMN, TPU 3TOM TPaMOTHO
WCIIOJIE30BATh M3YYCHHBIN MOHATHWHBIA ammapar Kypca (GU3UKH, COMPOBOXKIATH BHICTYILICHUE
npe3eHTanuen
MIPY BBITTOJTHEHUH YI€OHBIX MIPOCKTOB U MCCIEIOBAHHUN PACIPEAeISITE 003aHHOCTH B IPyIIIE B
119 COOTBETCTBHM C IIOCTABJICHHBIMU 3a/lauaMH, CIICAUTh 3a BBHINOJHEHHEM IUIaHa ICHCTBHH,
' aJICKBaTHO OLCHHBAaTh COOCTBCHHBIH BKJAJ B JEATEIBHOCTh TPYIIBI, BBICTPAWBATH
KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAsI MHCHUE OKPYKAIOIINX
8 KJIACC
Kon . o
TR IIpoBepsieMble peIMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOIT 00pa30BaTeIbLHOI
A p— NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusA
1.1 HCTOJb30BaTh MOHATUSA
12 pa3nuyaTh SBICHUS TI0 ONMCAHMIO WX XapaKTEpHBIX CBOMCTB W HAa OCHOBE OIBITOB,
' JEMOHCTPUPYIONIUX TaHHOE (YU3UIECKOE SIBIICHHE
pacro3HaBaTh MPOSIBICHUE M3YICHHBIX (PU3UUECKUX SIBICHUN B OKPY’KAIOIIEM MUpPE, B TOM YHCIIE
1.3 ¢usnyecke SBJICHUS B TPUPOZE, NMPH ATOM IMEPEBOJUTH MPAKTHUECKYIO 3ajady B yUeOHYIO,
BBIJICIISTh CYNIECTBEHHBIC CBOMCTBA (MIPU3HAKHU) (DU3UUECKUX SIBICHUN
1.4 ONUCHIBATh M3YyYCHHBIC CBOMCTBA TN M (DU3MYECKHUE SIBJICHUS, HCHONB3Ysl (pU3ndIecKrue BEITNYu-




Kox
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble MpeMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI 06pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI'0 00111ero 06pa3oBaHus

Hbl, TP OIKMCAaHWUM TPABWIBHO TPAKTOBATh (DU3MUYECKHH CMBICI WCIIOJIB3YEMbIX BEIHYHH,
0003HaYCHUS ¥ CIUHMIBI (PU3MUYECKUX BEIMYWH, HAXOAUTh (OPMYJIbI, CBI3LIBAIOIINE TAHHYIO
(U3UYECKYIO BEJIHYHHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH rpa)MKU U3yYCHHBIX 3aBHCHMOCTEU
(DU3HYECKUX BEITUYHH

1.5

XapaKTepH30BaTh CBOMCTBA TeJl, (PM3MUCCKHE SBICHUS W IPOLECCH], HCIIONB3Yys H3YUCHHEIC
3aKOHBI, MpPH JTOM JIaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa W 3alHCHIBATh €r0
MaTeMaTHYeCKOe BhIpaKEHHE

1.6

00BSCHATh (DU3MUECKUE MPOIECCHl M CBOMCTBAa TEll, B TOM YHUCIE M B KOHTEKCTE CHTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBJISTh MPUYUHHO-CICJICTBEHHBIC CBSI3U, CTPOUTH
o0BsicHeHHEe U3 1 — 2 JIOTMYECKUX IIAroB ¢ IMOMOIIBI0 | — 2 M3y4eHHBIX CBOMCTBA (PH3HUYECCKUX
SIBJICHUH, (PU3MYECKIX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTtb pacuéTHBIC 3a4add B 2 — 3 IEHCTBUS, UCIIONB3YS 3aKOHBI M (POPMYJIBI, CBSI3BIBAIOIINE
(¢u3nYecCKUe BEMTUYMHBI: HA OCHOBE aHAIN3a YCIOBUS 33aJaudl 3allChIBATH KPATKOE YCIOBHE,
BBIBJISITh HEAOCTATOK JAHHBIX JJIS pELIeHHs 3ajaud, BBIOMpaTh 3aKOHBI U (POpMYyIIbI,
HEOOXOOMMBIE Uil €€ peIIeHWs, MPOBOAWTH PACUETHl M CPABHHUBATH IIONyYCHHOE 3HAUYCHUC
(U3NIECKON BEIIMYNHBI C H3BECTHBIMH JAHHBIMH

1.8

pacro3HaBaThb HpO6J’IeMbI, KOTOPBIC MOXHO pCEHIMTH IIPU IIOMOIIH (l)I/ISI/IT-ICCKI/IX MCETOJO0B,
HCIIOJIB3YySA OIIMCAHUC MCCICAOBAHUA, BBIACIATL MNPOBEPAEMOE TMPEAINOIO0KECHHUEC, OICHUBATDH
MPaBUJIBHOCTD IMOPAJKaA IMPOBCACHNA NCCICAOBaHNA, N1€JIaTh BHIBOABI

1.9

MPOBOJNTH OINBITHl 10 HAONIONCHHIO (U3MYCCKUX SIBICHHU WIH (PU3MYSCKUX CBOMHCTB TEIN:
(GopMyITHUpOBaTh TPOBEPSIEMBbIC TPENMOIOKEHHS, COOMPAaTh YCTAaHOBKY W3 MPEUIOKEHHOTO
000pyHOBaHMS, ONFCHIBATE X0 ONBITA M (YOPMYINPOBATH BHIBOJIBI

1.10

BBHINONHATE MpPSIMbIE W3MEPEHHS C HCIOJNB30BAHUEM AaHAIOTOBBIX MPUOOPOB M JTATYMKOB
(U3UYECKUX BEIWYWH, CPaBHUBATH PE3YJIbTATHl W3MEPEHHH C y4ETOM 3aJaHHOH abCOIFOTHOU
IOTrPELIHOCTH

111

MPOBOJIMTH MCCIICAOBAHHE 3aBUCUMOCTH OJTHOM (PH3MYECKON BEIMUMHBI OT IPYTrod C HCHOIb30Ba-
HUEM MPSAMBIX H3MEpPEHHH: IJIaHUPOBaTh HCCIENOBaHHE, COOMpPATh YCTAHOBKY M BBINIOJHSTH
U3MEpEeHHs, CIeAys MpeUIOKCHHOMY IUIaHy, (UKCHpPOBAaTh pE3yibTaThl  IIOJyYSHHOU
3aBHCHMOCTH B BUZE TaOJIUI] U Tpa(h)UKOB, AETATH BEIBOJBI IT0 PE3YJIHTATAM HCCIICTOBAHUS

1.12

IpOBOAUTHL KOCBCHHBIC H3MCPCHUA (1)PI3I/I‘ICCKI/IX BCJIIMYUH: IIJIAHUPOBATH HU3MCPCHUS, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CICAYsA l'[peI[J'IO)KCHHOI\/'I UHCTPYKIUH, U BBIYHCIIATH 3HAUCHUC
BCIIMYNHBI

1.13

COG.]'IIOI[&TB IpaBujia TCXHUKH 0e30IacHOCTH Ipu pa60Te C .]'Ia60paT0pHI)IM O60py2[OBaHI/IeM

1.14

XapaKTepPH30BaTh INPHHIUIEI JCHCTBUS W3YyYCHHBIX HPHUOOPOB M TEXHUYECKUX YCTPOICTB ¢
OTIOpPO¥ Ha WX OMHCAHUSI, UCTIONIB3YSI 3HAHUS O CBOMCTBAX (PM3NUECCKUX SIBJICHUI M HEOOXOIUMEBIC
(u3nIeCcKie 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTBIE TEXHUUYCCKHE YCTpOﬁCTBa 1 NU3MECPHUTCIIbHBIC HpI/I60pI>I 1o ¢xemMaM u
CXEMAaTU4YHbIM PHCYHKaM, COCTaBJIATH CXEMbI JJICKTPUYCCKUX ueneﬁ C TOCJICAOBATCIbHBIM U
napajuieJibHbIM COCIUHCHHUEM DJJICMCHTOB, pas3jindasd YCJIIOBHBIC 0003HaYCHUS DJIEMEHTOB
OJICKTPUYICCKHX nenemn

1.16

MPUBOIUTH MPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPHUMEPAX) MPAKTHYECKOIO HCIOIb30BAHHMS
(bM3HYECKNX 3HAHWI B MOBCETHEBHOW KU3HU JIJIsl 00OecIiedeHUs 0e30MacHOCTH pH O0OpaIiecHUN
¢ mpubopaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHECHHUS 3I0POBBS M COONIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIEH cpejie




Kox

IIpoBepsieMble MpeMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI 06pa3oBaTe/IbHOM

TIPOBEPIEMOTO NMPOrpaMMbI OCHOBHOI'0 001I1er0 00pa3oBaHusA
pe3yJbTara

OCYIIECTBJISITh MOMCK HMH(pOpPMAIUuK (U3MUSCKOr0 COAepKaHus B ceTd VIHTEepHET, Ha OCHOBE

1.17 HMCIONIUXCS 3HAHHA W MyTéM CpPaBHEHHS JOMOJHUTEIBHBIX HCTOYHHKOB  BBIACIATH
HHGOPMAITHIO, KOTOpast SBIACTCS MPOTHBOPSUNBOM HIIM MOXKET ObITh HEIOCTOBEPHOM
WCIIOJIb30BaTh MPU  BBIMOJHEHUM YUYeOHBIX 3aJaHWil HAYYHO-TIOMYJISAPHYIO JINTEPATypy

118 (U3UYECKOTO COMEpKaHUs, CIPABOYHBIE MaTepHalbl, Pecypchl ceTH VIHTepHeT, BIajaeTh

' npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIMKW K3 OJHOH 3HAKOBOWM

CUCTEMBI B IPYTYIO
€0371aBaTh COOCTBEHHBIC MIMChbMEHHBIE M KPATKUE YCTHBIE COOOIICHHUs, 00001ast HHPOPMAIIHIO U3
HECKOJIBKHX HMCTOYHUKOB (PU3MYECKOro CONCpIKAaHHs, B TOM YHCIE IyOJIMYHO NPEICTAaBIATH

1.19 pe3yNbTaThl MPOCKTHOW WM HCCIEHOBATEIbCKOH JEATENBHOCTH, IPU OTOM TPaMOTHO
MCIIOJIb30BAaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca (M3WKH, COMPOBOYKAATH BHICTYIUICHHE
TIpe3eHTaIen
MPY BBITIOJIHEHUU YYEOHBIX MPOEKTOB W HCCICIOBAHUNA (DU3MUECKHX MPOIECCOB pacIpeleisaTh
00SI3aHHOCTH B TPYIIIEe B COOTBETCTBHHU C MOCTABICHHBIMU 3aJa4aMH, CJACIUTh 32 BBITOJHCHHEM

1.20 IJIaHa JEHCTBUM W KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIH BKIJIA] B
JIeSITEIbHOCTD TPYIIIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE, TIPOSBIISISE TOTOBHOCTD
paspenaTh KOH(OIUKTHI

9 KJIACC

Kon . .
IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOI

MpOBEPHEMOTO NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJjabTara
1.1 HCIIOJIE30BATh N3yYCHHBIC TOHSTHS
12 pa3nuyath SBJICHUS II0 ONMCAHMUIO WX XapaKTepHBIX CBOMCTB W HA OCHOBE OIIBITOB,
' JEMOHCTPUPYIONIUX TaHHOE (YU3UIECKOE SIBIICHHE

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (U3UUECKHUX SIBIICHUN B OKPY)KAIOIIEM MUPE, B TOM YHCIIE

1.3 (¢usnyeckre SBJICHUS B TPUPOZE, NMPH ATOM IMEPEBOJUTH MPAKTHUECKYIO 3ajjady B yUeOHYIO,
BBIJICIISITh CYNIECTBEHHBIC CBOMCTBA (MIPU3HAKHN) (DU3UUECKUX SIBICHUN
ONKCHIBATh HW3YYCHHBIC CBOMCTBA Tel H (U3UYCCKHE SBJICHUS, HCIONB3ySd (U3NUCCKUEC
BEJIMYMHBI, [IPY ONMCAHUHU TPABUILHO TPAKTOBATH (PM3MUYESCKHUI CMBICI UCIIOJIb3YEMBIX BETUYNH,

1.4 0003HaYCHUS W CIUHUIBI (U3NYCCKUX BEIMYMH, HAXOAUTH (HDOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(DU3UYECKYIO BEJIHYHHY C JAPYTMMU BEIMYMHAMH, CTPOUTH rpa)MKU U3yYCHHBIX 3aBHCHMOCTEU
(DU3HYECKUX BETHYHH
XapaKTepH30BaTh CBOMCTBA Teil, (H3MUYSCKHE SBJACHUS W IPOLECCHI, HCIOIb3Yys H3yUCHHBIC

15 3aKOHBI, MpPH JTOM J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa W 3alHCHIBATh €r0
MaTeMaTU4YeCKOE BRIPOKCHHE

1.6 00BSACHATh (DU3MUYECKUE MPOIECChl M CBOMCTBAa Tell, B TOM YHUCIE M B KOHTEKCTE CHTyalui




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa30oBaTeILHOM
MPOrpaMmMbl OCHOBHOI'0 00111ero 00pa30BaHusA

MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYMHHO-CIICJICTBCHHBIC CBSI3U, CTPOHTH
00BsICHEHHE U3 2 — 3 JIOTMYECKUX IIAroB C TMOMOIIBI0 2 — 3 M3yYCHHBIX CBOMCTBA (PH3HUYECCKUX
SIBJICHUH, (DU3MYECKIX 3aKOHA HUJIM 3aKOHOMEPHOCTH

1.7

peniats pacy€THbIe 3a1a4n (OIMHUPArOIINUECs Ha CHCTEMY U3 2 — 3 ypaBHEHHIT), UCTIONB3Ys 3aKOHBI
1 GOpMyJbI, CBS3bIBAOIIAE (U3UYECKUE BEIUYMHBI: HA OCHOBE aHAlM3a YCJIOBUS 3aJa4d
3aIUCHIBATh KPATKOE YCIIOBHE, BBISBIATH HEJIOCTAIOIINE WM U30BITOYHBIC NAHHBIC, BEIOUpPATH
3aKOHBI W (OPMYJIBI, HEOOXOMUMEBIC IJISi pEIICHHS, MPOBOAWTH pacyéThl W OICHWUBATD
PEaTMCTUYHOCTH MOTYIEHHOTO 3HAYCHUS (PU3NIECKON BEITMUUHBI

1.8

pacro3HaBath MPOOIIEMBI, KOTOPHIE MOXKHO PEIIHUTH MPH MOMOIIN (PU3NYECKUX METOIOB, HCHOIB3YS
OIMCAHUE HCCIIEIOBAaHMs, BBIICIATH IIPOBEPSEMOE IPEAIOIOKEHHE, OLICHUBATh MPABUIBHOCTD
MOPSAKA TPOBEICHHIS HCCICIOBAHNS, eTaTh BEIBOBL, HHTEPIIPETUPOBATH PE3YIBTATHI HAOIIOICHNUI
Y ONBITOB

1.9

MPOBOJNTEH OMNBITHl 10 HAONIONCHHIO (U3MYCCKUX SBICHUNA WM (DU3MYCCKHX CBOHCTB TEN:
CaMOCTOSITETILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HAOopa 000pYyIOBaHHMS, ONUCHIBATH XOJ
OIIBITA U €r0 Pe3yJbTaThbl, POPMYITHPOBATH BHIBOBI

1.10

MPOBOJNUTH TPH HEOOXOTUMOCTH CEPHI0 HPSMBIX HU3MEPEHHH, OMIPENENss CpeIHEe 3HAUYCHUC
HU3MepsAeMON BelM4MHBI (POKYCHOE paccTOSHHE COOMPAIONICH JIMH3BI), 0OOCHOBBIBATH BBIOOD
croco6a n3MepeHus (M3MEepUTEIHLHOTO IPUOopa)

1.11

MIPOBOJIUTh HUCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAaHHEM IPSIMBIX
W3MEpEHHH: IUIAHUPOBATh MCCIECIOBAaHHUE, CAMOCTOSITEIFHO COOMpPATh YCTaHOBKY, (PHMKCHPOBATH
pe3ynbTaThl  MOJIYYEHHOH  3aBUCHUMOCTH  (DM3MYECKUX  BEIMYMH B BHAEC  TaOIHUI
U rpa)uKOB, JAENATh BEIBOJKI ITO0 PE3YJIbTATaM HCCIICTOBAHUS

1.12

MPOBOJNTH KOCBCHHBIC M3MEPEHUS (PU3MYECKUX BEIUYUH: TUIAHHUPOBATH W3MEpPEHHsS, COOUpATh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJIHATh U3MEPEHHUS, CIENysl IPEAJIOKEHHON HHCTPYKIIMH,
BBIYUCIISITh 3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATh NOJYUYEHHbIE PE3YJIbTaThl C YUETOM 33aHHOM
MOTPEITHOCTH U3MEPEHHI

1.13

cOOJIF0IaTh NpaBWIIA TEXHUKH 0€30MaCHOCTH ITPH padoTe ¢ J1ab0paTOPHBIM 000pyIOBaHHEM

1.14

pa3jan4daTb OCHOBHBIC IIPU3HAKU UH3YUCHHBIX (bI/ISI/I‘IeCKI/IX Mojenen: MaTt€puajibHas TOYKa,
a0COIFOTHO TBépI[OC TECIO0, TOYEUYHBIH UCTOYHUK CBCTAa, JIy4, TOHKA:A JINH34, [UIaHCTapHasA MOACIIb
aTOMa, HYKJIOHHas MOAECJIb aTOMHOTI'O spa

1.15

XapaKTepPH30BaTh TNPHHIMIEI JCHCTBUS W3YyYCHHBIX HPHUOOPOB M TEXHUYECKUX YCTPOICTB ¢
OIIOPO¥ HA WX OMUCAHWUSI, UCIIONIB3YsI 3HAHUS O CBOWMCTBAX (PH3MUYECCKUX SIBICHUIN M HEOOXOIUMEIC
(u3nIeCcKe 3aKOHOMEPHOCTU

1.16

HCIOJB30BATh CXEMblI M CXEMATUYHBIC PHUCYHKU H3YYCHHBIX TCXHHUYCCKUX yCTpOﬁCTB,
HU3MEPUTEIIBHBIX HpI/I60p0B 1 TEXHOJIOTHYCCKUX MPOUCCCOB IpHU PECIICHHUNU y‘IC6HO-HpaKTI/I‘IeCKI/IX
3aaa4, ONTHYCCKUE CXCMbI JJISI MMOCTPOCHUA H306pa)KeHHI>i B IUIOCKOM 3€pKaji€¢ U COGI/IpaIOHIeﬁ
JIMH3C

1.17

MPUBOUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O IPUMEPax) MPaKTUIECKOTO HCIOIb30BaHuS (H-
3MYECKAX 3HAHWH B MOBCEAHEBHOHN >KM3HU IS oOecrieueHus Oe30MacHOCTH MpU OOpalieHuw
¢ mpubopaMnu W TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHECHHUS 3IO0POBBS M COONIONCHHS HOPM
9KOJIOTHYECKOI'0 TIOBEJEHUS B OKpY Kalollel cpefie

1.18

OCYHICCTBJIATH IIOUCK HHd)OpMaIII/II/I (l)PISI/IquKOFO COACpKaHnd B CCTHU I/IHTCpHeT,
CaMOCTOATCIIBHO (bOpMy.HPIpy;[ TMOUCKOBBIN 3a1pocC, HaXOAUTH ITYTU OMPECACIICHU JOCTOBCPHOCTHU
HOHy‘lCHHOﬁ PIH(bOpMa]_II/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUHN U JOIIOJTHUTCIIBHBIX UCTOYHUKOB




Kon
NpoBepPsSIEMOro
pe3yJbTara

1.19

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa30oBaTeILHOM
MPOrpaMmMbl OCHOBHOI'0 00111ero 00pa30BaHusA

WCTIONE30BaTh MPU  BBIIOJHEHUHM YUEOHBIX 3aJaHUH HAYYHO-TIONMYJSAPHYIO JIUTEPATypy
(U3UYECKOTO CONEpXKAHUS, CIPABOYHBIC MAaTepHANbl, pecypchl ceTd VHTepHeT, BiajeTh
npuéMaMu KOHCIIEKTHUPOBAaHUSl TEKCTa, MpeoOpa3oBaHHUs HMHPOpPMALMKM W3 OAHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE ITHCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE WH(OpMAallH W3
HECKOJIbKMX HMCTOYHHKOB (DM3HYECKOTO COJepKaHHsA, ITyOIHYHO IIPEACTABIATh Pe3YNIbTaThI
MPOEKTHOH WIIM HCCIIEJ0BATENLCKOM JEATENIbHOCTH, INpPH 3TOM TPaMOTHO HCIIOJIb30BaTh
W3y4YEHHBIH MOHATUHHBINA anmapaT U3y4aeMoro paszesa (GU3HKH U CONPOBOXKIATH BBICTYIIIEHHE
Ipe3eHTanuel ¢ yu€ToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

[PU BBINOJHEHUH Y4eOHBIX MPOCKTOB M MCCICIOBaHUI (H3MYECKUX MPOLECCOB PaCIpeessiTh
00513aHHOCTH B TPYMIIE B COOTBETCTBHHU C ITOCTABJICHHBIMH 3a/la4aMH, CJICJUTh 32 BBIIIOJHEHUEM
IUTaHa JEHCTBHH W KOPPEKTUPOBATH €ro, aJcKBaTHO OICHWBATh COOCTBCHHBIM BKIAN B
JeSITEIbHOCTD TPYITIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aHUMOJICHCTBHE, TIPOSBIISIE TOTOBHOCTD
paspemaTh KOH(IUKTHI

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC

Kon
pa3neJia

Kon
SeMEHTa IIpoBepsieMble 3J1eMeHTHI COAePKAHUA
®U3UKA U EE POJIb B [TIO3HAHUM OKPYXKAIOIIEI'O MUPA
11 ®uzuka — Hayka o npupoze. SAsnenus npupoasl. Ou3nyuecKkue sSBICHUS: MeXa-
' HUYECKHE, TEIUIOBEIE, JICKTPHUCCKIE, MATHUTHBIE, CBETOBEIC, 3BYKOBBIE
12 Ousuueckue BenuduHbl. M3Mmepenue Qusnueckux BenuuuH. Dusznueckue
' npudopsl. [lorpenHocTs u3MepeHnii. MextyHapoHasi CUCTeMa eIUHUI]
EctecTBeHHOHay4YHBIH METOJ MO3HAHUA: HAONIOIEHUE, TTOCTAaHOBKA HAYYHOTO
13 BOIIPOCA, BBIABIDKCHUE THITOTE3, SKCIEPUMEHT IO TPOBEPKE TUIOTE3, 00bBsC-
HEHHE HaOII0AaeMOTr0 SIBJICHUS
14 Onwucanne GU3NYSCKHUX SIBICHUH C TIOMOIIBIO0 MOJEIer
[MpakTrueckue paboThI:
15
M3mepeHue paccTOsIHUM.




Kon Kon
GERT T IIpoBepsieMble 3JIEMEHTHI COEPKAHUS
H3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
OmnpeneneHue pa3MepoB MaJIbIX TEI.
N3mepeHnne Temriepatypsl MPpH MOMOIIH YKHIKOCTHOTO TEPMOMETpA M JaTYHKa
TEMIIEPaTypbl
ITEPBOHAYAJIbHBIE CBEJIEHIM O CTPOEHIMM BEILIECTBA
21 CrtpoeHue BemecTBa: aTOMbI U MOJICKYJIbI, HX pasMepbl. OMBITHI, JOKa3bIBaIO-
' IIKe JUCKPETHOE CTPOSHUE BellecTBa
292 JIBrmkeHne vactull BemecTBa. CBsI3b CKOPOCTH JBYIKEHHS YACTHI[ C TEMIIepa-
' Typoii. BpoyHOBCKOe nBMXEHUE, TUDDY3HS
2.3 B3auMopeiicTBre YacTHIl BEIIECTBA: MPUTHKEHUE U OTTATKUBAHUE
ArperaTtHble COCTOSIHUSI BEIECTBA: CTPOSHHE Ta30B, KHUJIKOCTCH W TBEPABIX
2.4 (kpucTanmnuueckux) Tesl. B3auMocBA3b MeXIly CBOMCTBAMHU BEIIECTB B Pa3HBIX
2 arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
25 OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
IIpakTuueckue pabOTHI:
OrieHKa TuamMeTpa aToMa METOZ0M PSI0B (C MCIOIb30BaHHeM (oTorpaduii).
2.6
OMBITHI 110 HAOIIOJCHUIO TETIOBOT'O PACIIIMPEHHSI Ta30B.
OnbITHL 110 OOHAPY>KEHUIO AEUCTBUS CUII MOJIEKYJIAPHOTO IPUTSHKEHUS
JIBUDKEHUE U B3AMMOJIEVICTBUE TEJI
3.1 Mexanudeckoe qBmxeHre. PaBHOMEpHOE Y HEPAaBHOMEPHOE JIBHIKEHUE
39 Cxopocts. CpenHsst CKOpOCTh MPY HEPABHOMEPHOM JBIKeHHH. Pacuér mytu u
' BPEMEHH JIBUKCHHUS
33 SBnenue uHepuu. 3aKOH WHEPIMH. B3aumoelicTBre Ten Kak NMpUuYruHa U3Me-
' HEHUs CKOPOCTH JIBM)KEHUS Tell. Macca Kak Mepa WHEPTHOCTH Teja
34 ITnotHOCTh BemiecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE
' 06BéMa BerecTBa
35 Cuia KaK XapakTepUCTUKA B3aUMOJICHCTBHSI TSI
3.6 Cuna ynpyroctu u 3akoH ['yka. I3mepenue cuibl ¢ TOMOIIbIO THHAMOMETPA
3 37 SIBieHue TATOTeHUA U cuiia TshkecTH. Cuila TSHKECTH Ha IpYTuX IuiaHeTax. Bec
' tena. HeBecomMocTs
38 Cuna tpenus. TpeHre CKOMbKEHHs U TPEHHE MOKOsA. TpeHue B MPUPOAE U TeX-
' HUKE
3.9 CroxxeHre cuJ, HalpaBJIeHHBIX 110 OJIHOM npsiMoil. PaBHoelcTByOIIas Cril
IIpakTuueckue pabOTHI;
3.10 OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBWXCHHUS (IIapuKa B JKUIKOCTH,

MOJICIIM JIEKTPUYECKOTO aBTOMOOWISI M Tak jganee). OnpeaeneHue cpenHen
CKOPOCTH  CKOJIbXKEHMs ~ Opycka  WiIM  [Iapuka [0  HaKJIOHHOM
wiockoctu. OnpeneicHne TUIOTHOCTH TBEPIIOTO tena. OnbITH,




Kon Kon
GERT T IIpoBepsieMble 31eMEHTHI CO/lePKAHNSA
JEMOHCTPUPYIOIIUE 3aBHUCUMOCTh PACTSHKEHUS (IepopMalvy) NPYXKHHBI OT
HPUIOKEHHOW chibl. OTBITHL, JEMOHCTPUPYIONINE 3aBUCHMOCTD CHIIBI TPEHHS
CKOJIBKEHHS OT Beca TeJla M XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH
311 Ousnueckue SIBJICHUS B MPUPOIC: MPUMEPBI TBIKCHUS C PA3IUIHBIMU CKOPOCTS-
' MU B KUBOW 1 HEKUBOM MIPUPOJIE, NIEHCTBHUE CHJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHHYeCcKHe yCTPOHCTBA: THHAMOMET], TOAIIHITHHKH
JIABJIEHUE TBEPJIbIX TEJI, )XMJIKOCTEM U TA30B
4.1 Hasnenune 1BEpaOTO Tena. CriocoObl yMEHBIICHUS M YBETHUCHUS TABICHHS
4.2 JlaBiieHue raza. 3aBUCUMOCTb JIaBJICHHUS Ta3a OT 00bEMa, TeMITepaTyphbl
43 Ilepenaya maBieHus TBEPABIMH TEIaMU, KHIKOCTSIMU M Tazamu. 3akoH [lac-
' Kayst. [[HeBMaTHYeCKHe MaIIUHBI
a4 3aBHCHMOCTh JABJICHUS KHUKOCTH OT TIYOHHBL. [ MAPOCTATUYECKUI MapaoKC.
' Coobmaromuecs cocyabl. [ uapaBnnueckne MeXaHU3MbI
AtMmocdepa 3emnu u aTMocdepHoe AaBieHue. [[pudIrHbI CyIeCTBOBaHUS BO3-
4.5 nymrHoM o6onouku 3emin. OmbiT Toppuderuii. 3aBUCHMOCTh aTMOC(HEPHOTO
JIABJICHHS OT BBICOTHI HaJl YPOBHEM MOPS
46 Nsmepenne atmocdepHoro nasienus. [Ipubopsl ans usMepeHus arMmocdep-
' HOT'O JIABJICHUS
47 JlelicTBre >KHJIKOCTH M Ta3a Ha MOTPYXEHHOE B HHUX Teno. BwiTankmBaromas
' (apxumenoBa) cuina. 3akoH Apxumena
4 4.8 IInaBanue Ten. BozmyxoriaBanue
[TpakTrueckue paboThI:
HccnenoBanue 3aBUCHMOCTH Beca Tela B Boae OT 00BEMa MOTPYKEHHOM
B KUIKOCTh yacTu Tena. Omnpe/iesieHre BhITAIKUBAIOMIEH CHIIBI, JeHCTBYIOIIEH
9 HAa  TeNo, TMOrpyXEHHOE B  KHIKOCTh. [[poBepka  HE3aBHCHMOCTH
4 BBITAIKABAIONICH CHJIBI, NICHCTBYIONIEH HA TEIO B IKUIAKOCTH, OT MAcCCHI
Tena. ONBITEI, JIEMOHCTPUPYIOIIHE 3aBHCUMOCTH BBITAIKHBAIOMICH  CHIIBL,
JIEHUCTBYIOIICH Ha TEJIO B JKUAKOCTH, OT 00BEMa MOTPYKEHHOW B JKUIKOCThH
YacTU TelNa W OT IUIOTHOCTU >KUAKOCTH. KOHCTpyHpoBaHWE apeomeTpa MU
KOHCTPYHUPOBaHUE JIOJKU U onpefiesieHne e€ rpy30nobEMHOCTH
410 Ousnyeckre SBICHUS B MPUPOJIE: BINSHUE aTMOC(EPHOTO AABICHUS HA KUBOU
' OpraHu3M, TUIABaHUE PBIO
TexHUYeCKHe YCTPOMCTBA: COOOMIAIOIIMECS COCYJbI, YCTPOMCTBO BOJOIPO-
411 BOJIa, THIPABIUYECKUN TIPecc, MaHOMETp, OapOMETp, BEICOTOMED, MOPIITHEBOI
HAcoC, apeoMeTp
PABOTA, MOILIHOCTbD, DOHEPT U
51 Mexanudeckast pabota
5.2 Mexannueckasi MOIIHOCTb
5 53 IIpocThie MEXaHU3MBIL: pbIYar, OJIOK, HAKJIOHHAS ILIOCKOCTh. [IpaBuiio paBHO-
' BECHS pblYara
5.4 [TpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY
5.5 «3010TOC TIPABUIIO» MEXaHUKU. Koa(hUIMEeHT MoNe3HOTro NeiCTBUS MeXaHU3-




Kon Kon
GERT T IIpoBepsieMble 31eMEHTHI CO/lePKAHNSA
MoB. [IpocThie MEXaHU3MEI B OBITY U TEXHUKE
5.6 [ToTreHuansHas SHEPTUM TeNA, TOAHITOTO HaJ 3eMIIEH
5.7 Kunernueckas sneprus
58 [Tonnass MexaHWdeckass JHEprusa. 3aKOH H3MCHEHHUS W COXpPaHEHHUS Mexa-
' HUYECKOH dHEPTUU
[TpakTrueckue paboThI:
59 Onpenenenne pabOTHI CHIIBI TPEHUs MPH PABHOMEPHOM IBM)KCHHH TeNa IO
' TOPU3OHTAIBHOM  TOBepXHOCTH. McciaenoBanne  ycloBUM — paBHOBECUSA
ppraara. Msmepenne  KITJI  nHakmoHHOM — 1uiockocTu. M3yuenue — 3akoHa
COXpaHEHUS] MEXaHIMYECKON dHEPTrUn
5.10 ®dusnveckre SBICHUS B IPUPOJIC: PHIYAry B TEJIC YEJIOBEKa
511 TexHUYeCKHe yCTPOWCTBA: phIYar, MOJBIDKHBIN W HEMOABIKHBIA OJOKH, Ha-
' KJIOHHAS TTOCKOCTD, TPOCTHIE MEXAHU3MBI B OBITY
8 KJIACC
Kon Kon
R eMenTa IIpoBepsieMblie Y1eMEHTHI COEPKAHMS
TEIJIOBBIE SIBJIEHUA
OCHOBHBIC TOJOKEHUSI MOJCKYIISIPHO-KHHETUYECKOW TEOPHUH CTPOCHHS Be-
6.1 miecTBa. Macca u pazmepbl MoJieKyil. OMBITEL, TOITBEPIKIAIONINE OCHOBHBIC
MOJIOKEHHS MOJICKYJIIPHOKHHETHUECKON TEOPHH
6.2 Mopnenu TBEPAOTO, XKUAKOTO U Ta3000pa3HOTO COCTOSHHWM BemecTBa. Kpu-
' CTAJUTMYCCKUE U aMOP(HEIE TeTa
6.3 OOBsICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TENI HA OCHOBE MOJO-
' JKEHUN MOJIEKYJISIPHOKMHETUIECKOM TeOpHH
6 6.4 CMaunBaHHe U KalWUIAPHBIE SIBJICHUS
6.5 TenmoBoe paciIMpeHne U CKaTHe
6.6 Temmepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBMIKCHIUS
' YaCTHII
6.7 Buytpennss sHeprusi. CriocoObl M3MEHEHHs BHYTPSHHEH SHEpPIUU: TEILIO-
' nepeava M COBEpIICHHE paboThI
6.8 Buns! Teruonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, H3ITyUCHIE
6.9 KonuaecTBo TemnoTel. YaenpHas TEIUIOEMKOCTD BEIIECTBA
6.10 TemmooOMeH U TEIUIOBOE PaBHOBECHE. Y paBHEHHUE TEIUIOBOIO OanaHca




Kon
pa3nesia

Kox

HpOBepﬂeMbIe 3JIEMEHTDBI COACPKaAaHUSA

3JIeMEHTA
6.11 IInaBneHue u OTBEpAEBaHUE KPUCTAJUIMYECKUX BELIECTB. Y A€bHAs TEIUIOTa
' TUTaBJICHUS

ITapooGpa3oBanue u konneHcauusa. Mcnapenue. Kunenue. Y aenbHas Temiora

6.12 napooOpa3oBaHus. 3aBHCUMOCTh TEMIEPATyphl KHIICHHS OT aTMOC(EPHOro
JlaBJICHUS

6.13 BiiaxxHOCTh BO31yXa

6.14 DHeprus TOIUIMBA. Y IelibHAs TEII0Ta CrOPaHUs

6.15 [Ipunuumne!r padotsl Temnosbix Asurateneit KI1J[ remnosoro nsurarens. Ter-
JIOBBIE JIBUTATENH U 3aIIMTa OKPYKAIOILIEH cpebl

6.16 3aKOH COXpaHEeHHMsI U TIPEBPAIICHHSI SHEPTHH B TEILIOBBIX IIpoIleccax
[TpakTrueckue paboThI:
OmnbITH 10 00HAPYKEHUIO JEHCTBHSI CHIT MOJIEKYJISIPHOTO TIPHTSDKEHUSL.
OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHON COJIM WM caxapa.
OnbITE 10 HAOIIOIECHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEP-
JBIX TeJl.
Onpenenenne AaBJICHUS BO3AyXa B OaJUIOHE IITIPHUIIA.
OnbITHL, TEMOHCTPUPYIONINE 3aBUCHMOCTh JABIICHHS BO3IyXa OT ero 00béMa
Y HarpeBaHus WIN OXJIAXKIEHUSL.
[IpoBepka THUIOTE3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KHIIKOCTH
B TEPMOMETPHUYECKO TPyOKe OT TeMIepaTyphbl.

6.17

HaGJ’I}OI[eHI/Ie HU3MCHCHUA BHyTpeHHeﬁ OHEPruu TEJjia B PE3YJIbTATC TECILIO-

nepeaayun u pa6OTI)I BHCIHIHUX CHIJIL.

WccnenoBanue siBeHUs TeImI000MeHa npu CMCIIMBAHUHU XOJIOAHOHN U FOpr‘-Ieﬁ

BOJBI.

OmnpeneneHne KOIMYECTBA TEIUIOTHI, TOJYYSHHOTO BOAOHM HPH TEIIOOOMEHE

C Harp€TbiM MCTAJUIMYCCKUM HUJIUHAPOM.
OnpeneneHI/Ie y2[eJ'IBHOI71 TETI0EMKOCTH BEIIECTBA.
WccnenoBanue nponecca uCrapeHus.
OnpeneneHI/Ie OTHOCUTEJILHOHN BJIAXKHOCTH BO3ayXa.

OHpeHCHCHI/Ie y2[eJ'IBHOI71 TCIUIOTHI IUIABJICHUA JIbJA.




Kon Kon
T SeMEHTa IIpoBepsieMble 31eMeHTHI COAeP:KAHNS
Ousnyeckne  SBICHWS B TPUPOAE:  [IOBEPXHOCTHOE  HATSHKCHUE
6.18 U KanWUISIpHBIE SBJICHUS B MPHUPOJAE, KPUCTAIUIBI B TNPHUPOIE, H3IIyYCHHE
' ConHua, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, MHesl, CHera.
TexHuyeckne yCTPONCTBA: KAWUIAPHI, IMPHUMEPHl HCHONB30BAaHHUS KPHCTal-
6.10 JIOB, KUAKOCTHBINA TEPMOMETP, NaTUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOII-
' JICHUSI TOMOB, TUTPOMETPEI, IICHXPOMETP, MTapoBast TypOUHA, ABUTATENb BHYT-
PEHHET0 CrOpaHHsL.
QJIEKTPUYECKUE U MATHUTHBIE SABJIEHUS
7.1 OnexTpuzauus Ten. [[Ba pona 3JMeKTpUUIECKHUX 3apsI0B
79 BsaumopeiicTBre 3apshkeHHbIX Tel. 3akoH KysoHa (3aBHCHMOCTD CHJIBI B3aUMO-
' JEHCTBUS 3apsDKEHHBIX TEJ OT BEIMYMHBI 3aPSIIOB U PACCTOSHHS MEKITY TEJIAMH)
73 Onektpudeckoe mone. Hanpsok€HHocTh anekTpuueckoro mois. [IpuHiun
' CYIEPIO3ULUH JEKTPUUECKUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE)
74 Hocurenu snexTpuyeckux 3apsioB. DJIEMEHTApHbIN AJIEKTPUUECKUI 3apsi.
' Ctpoenne aroma. [IpoBOIHUKH U AUDIIEKTPUKH
7.5 3aKOH COXpaHEHHS AICKTPUUECKOTO 3apsiia
76 DNEeKTPUYECKUI TOK. Y CJIOBHSI CYIIIECTBOBAHUS SJIEKTPUIECKOro Toka. McTou-
' HUKHU TIOCTOSIHHOTO TOKa
77 JeiicTBUA 3NeKTPUYECKOro ToKa (TEIIOBOE, XUMUUECKOe, MATHUTHOE). DJIeK-
' TPUIECKUH TOK B XKHUIKOCTIX M Ta3ax
7.8 Onektpudeckas nenb. Cuina Toka. JJIeKTPHIECKOe HapshKEeHNe
7.9 ConpoTHBIICHHE IPOBOTHAUKA. Y IEIFHOE COPOTHBRIICHNE BEIIECTBA
7 7.10 3akon Oma Juid yyacTka [enu
7.11 [TocnenoBaTenbHOE U MapauIeIbHOE COSNUHEHHUE TPOBOIHUKOB
7.12 Pabota 1 MoIHOCTB 3NeKTpUYecKoro Toka. 3akoH Jxoyns — Jlenua
713 DJeKkTpuyeckue Iend W TOTPEOUTENH 3JICKTPUYCCKOH JHEPrHU B OBITY.
' Kopotkoe 3ambikanne
7.14 ITocTostHHBIE MarHuTel. B3auMoneiicTBUE IMOCTOSHHBIX MAarHUTOB
715 MarnutHoe nosne. MaruuTHoe nosie 3eMiIM U €ro 3HaueHHe Uid JKM3HM Ha
' 3emiie
716 OmneiT Opcrena. MarHuTHoOe MOJE ANEKTPUUECKOro Toka. [IpumeHenue smiex-
' TPOMAarHUTOB B TEXHUKE
JeiictBue MarHUTHOrO IMOJsI Ha NIPOBOJHUK C TOKOM. OJIEKTPOABUraTellb
7.17 MOCTOSIHHOTO TOKa. VICTOib30BaHWE DIEKTPOABHUraTeNicl B TEXHUYCCKUX
YCTPOWCTBAX U Ha TPAHCIIOPTE
7.18 Omneitel @apazes. SBneHue aeKTpoMaruuTHol nHaykuuu. [lpaBuno Jlenna
719 Dnexrporeneparop. CrocoObl MONTyYEeHUS IIEKTPUUSCKON SHEPTHH. DIEKTPO-

CTaHIIMH Ha BO300HOBIISIEMBIX HCTOYHHKAX OHEPTHUH




Kon
pa3nesia

Kox
3JIeMEHTA

7.20

HpOBepﬂeMbIe 3JIEMEHTDBI COACPKaAaHUSA

[TpakTrueckue paboTHI:

OMNBITH 110 HAOJIOJCHUIO AJISKTPU3AIMH TeJl MHIYKIMEeH U MPU COMPUKOCHO-

BCHUU.

HccnenoBanue aericTBUs OJICKTPHUYCCKOTO ITIOJIA Ha MPOBOJHUKH U JUIJICKT-

PHUKU.

COopka 1 mpoBepKa paOdoThI AIEKTPHUESCKON IIETH MOCTOSIHHOTO TOKA.

W3mepeHue u peryJupoBaHue CUibl TOKA.

W3mepeHue u peryaupoBaHue HaIpsyKEHMsL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO 4epe3 Pe3ucTop, OT CO-

IMPOTHUBJICHUA PE3UCTOPA U HAIIPSIKCHUA HAa pE3UCTOPE.

OHI)ITBI, ACMOHCTPUPYIOIINE 3aBUCHUMOCTD JJICKTPUYCCKOI'0 COIIPOTHUBJICHUA

IMPOBOJHUKA OT €ro JJIWHBI, INIOIAAU MONICPEYHOI0 CCYCHUA U MaT€pHraia.

IIpoBepka npaBuiIa CIOKEHNsI HAIPSDKEHUH MPU OCIEA0BATEILHOM COEANHE-
HUU IByX pe3uctopoB. [IpoBepka npaBuia [yl CUIIbI TOKA IIPU NapajiieIbHOM
coeuHeHUH pe3uctopoB. OnpeneneHne pabOThl BJIEKTPUYECKOTO TOKa,
uaylero yepes pesuctop. OnpeneseHue MOIIHOCTH 3JIEKTPUYECKOIO TOKa,
BbIEIsIEMONl Ha pesuctope. MccnenoBaHue 3aBUCHUMOCTH CHJIBI  TOKaQ,
UAYLIETO Yepe3 JaMIlOuKy, OT HampsbkeHuss Ha Hel. Ompenenenue KIIJ
HarpeBatens. MccinenqoBanue MarHUTHOTO — B3aUMOJIEHCTBUSI  ITOCTOSHHBIX
MarHuToB. M3ydeHre MarHWTHOTO TNOJiA TOCTOSHHBIX MAarHWTOB IPH HX
o0beIMHEHNH U pa3lieieHun. MccnenoBanue AEUCTBUS DIIEKTPUUECKOTO TOKA
Ha MarHuTHYIO CTpeJsKy. OIbITBI, NEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI
B3aUMOJICUCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIbl TOKA U HalpaBJICHUS
TOKa B KaTylike. M3yueHue OeHCTBUSI MarHUTHOIO MOJS HAa IPOBOIHUK C
TokoM. KoHcTpynpoBaHnue u H3y4eHUe paboTsI
anekTpoaBurarens. Miamepenue KIIZQ 3JIEKTPOJBUTATENbHOMN
ycTaHOBKU. ONBITBI 1O  HCCIENOBAHUIO  SIBIIEHUS  JIEKTPOMArHUTHOM
WHIAYKIMU:  UCCJIENOBAaHWE W3MEHEHMH  3HAYeHUs] W HalpaBJIeHUsS

WHAYKITUOHHOI'O TOKa

7.21

Ousnyeckre SBICHUS B HPUPOJE: IEKTPUUECKHE SBICHHS B atMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MArHWTHOE Ioje 3emnH, apeiid

IMOJIFOCOB, POJIb MArHUTHOT'O ITOJIA JJIs1 )KU3HU Ha 36MJ’IC, NOJISIPHOC CUSIHUE

7.22

TexHuueckue yCTpOMCTBA: BIIEKTPOCKOIN, aMIEepMeTp, BOJIBTMETpP, PEOCTar,
CUETUYMK OJNEKTPUICCKOM DHEPIHH, JIIEKTPOOCBETUTEIBHBIE IPHOOPEHI,

HarpeBaTeJIbHbIE ANEKTPONPHOOPHI (mpumepsi), 3JIEKTpUUECKHE




Kon Kon
T SeMEHTa IIpoBepsieMble 31eMeHTHI COAeP:KAHNS
PEAOXPAHUTENH, JSJIEKTPOMATHHUT, AJIICKTPOJBUTaTEIbh IIOCTOSHHOTO TOKA,
TEHEPaTOpP MOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMbIe ATEMEHTHI CONIEPKAHUS
pasmena | siemeHra
MEXAHUWYECKUE SBJIEHU S
8.1 Mexanuueckoe aBmxeHne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTETFHOCTh MEXAaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NIPSIMOJIMHEHHOE IBUKCHHE
8.4 HepaBnomepnoe npsimonuneitHoe aBmxkenne. CpeqHsisi 1 MTHOBEHHAs! CKOPOCTh
' TeJa IPH HEPaBHOMEPHOM JBIDKCHUN
8.5 Yckopenue. PaBHOYCKOpEHHOE TIPSMOJIMHEHHOE IBHKCHUE
8.6 CBo0Oonuoe nanenue. OneiTel [Nanuies
8.7 PaBHOMepHOE NBW)KEHHE 1O OKpY>KHOCTH. [lepwonm u dYacToTa OOpalleHWUS.
' Jluneiinas u yrimoBast ckopoctu. LleHTpocTpemMuTenbHOE yCKOpEHHE
8.8 ITepBriit 3axoH HetoToHa
8.9 Bropoii 3axon HeroTona
8.10 Tperuii 3axon HeroToHna
8.11 [TpuHIUT CYyTIEpTIO3UIIMN CHIT
8 8.12 Cuna ynpyroctu. 3akoH I'yka
813 Cuna TpeHHs: CHIIa TPEHHS CKOJBKEHHS, CHJIa TPEHHUS TOKOS, APYTHE BUIBI
' TpEHHs
8.14 Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHA. YCKOPEHHE CBOOOIHOTO
' HnageHus
8.15 Jemwxkenne twianer Bokpyr Comnna. I[lepBas kocmumdeckass ckopocTb. Hee-
' COMOCTb M MEPETPY3KH
8.16 PaBHOBecHe MaTeprabHON TOYKU. AOCOIIOTHO TBEPOE TEIO
8.17 PaBHOBecue TBEpAOro Tena ¢ 3aKperyIiEHHOW OChbIO BparieHus. MOMEHT CHIIBI.
' LlenTp TsKECTH
8.18 Nmnynbce Tena. I3MeHeHne uMIysbcea. IMITysibe CHITBI
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE NBUXEHUE
8.21 Mexanudeckast paboTa ¥ MOITHOCTh
8.22 Pabora cun TspKecTH, ynpyrocTa, TpeHusi. CBsi3b S3HEPTUU U PabOTHI
8.23 [NoTeHnmanpHas SHEPTUS TeJa, MOTHITOTO HAJl IIOBEPXHOCTHIO 3eMITH




8.24

IloTeHuuanbHas OHEpPIrusi CoKaToM NPY>KHUHbL

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOI SHEPTUH

8.26

3akoH COXpPAaHCHUA MeXaHUYeCKOM OHCPIrun

8.27

[TpakTrueckue paboThI:

Onpenenenne cpeaHell CKOPOCTH CKOJIBKEHUS OpyCKa WITH JBHKCHUS IapUKa
M0  HAKJIOHHOW  1wiockocTu. Ompenenenne  yCKOpeHHs — Tela I[P
PaBHOYCKOPEHHOM JABIKCHHUH [0 HAKIIOHHOHN ITJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPCHHOM JIBHKE-
HUM 0e3 HadaIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIH IPU PABHOYCKOPSHHOM JBIKCHUHM 0€3 HavalbHOW
CKOPOCTH MYTH OTHOCATCS Kak psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH CHITBI TPEHHS CKOJIBXKEHHS OT CHIIbI HOPMAJIbHOTO
nasnerus. OnpeaencHne Kod(pQuIMeHTa TPEeHUs CKonbxeHus. OnpeneneHue
kECTKOCTH MpyKuHBL. Onpenenenne padoThl CHIIBI TPEHUS TPH PABHOMEPHOM
JBIKCHUH TeNa 0 TOPU3OHTANBHOM moBepxHOCTH. Onpenenenre padboThl CHITbI
VIIPYTOCTH TMpH TOABEME Tpy3aC HCIHONB30BAaHHEM HEMOIBI)KHOTO H
[IOJIBU>KHOT'O OJIOKOB

8.28

®duznyueckue SBJICHUS B OpUpOAC: NPUIIMBBI U OTJIIMBBI, IBUKCHUC ITJIAHCT Com-
HEYHOU CHUCTEMBbI, pCAKTHUBHOC ABUKCHHE )KMBBIX OPraHU3MOB

8.29

TexHuueckue yCTpOMHCTBa: CIUIOMETP, AAaTYMKHU I10JIOKEHUS, PacCTOSHMS
U YCKOPEHUS, paKeThl

MEXAHMYECKHE KOJIEBAHWA 1 BOJIHBI

Konebarensnoe JABHXKCHHC. OCHOBHBIC XAPAKTCPUCTUKHA KOJICOaHMI: nepuon,

91 4acToTa, aMILTUTYa
9.2 Marematudeckuii W TPYXKWUHHBIM MasTHUKH. l[IpeBpaiieHue sSHEpruud mpu
' KOJICOATEITFHOM JIBIDKCHUN
9.3 3aryxatonie koneOanus. BeiHy ) 1eHHbIE KoneOanus. Pesonanc
Mexanmdyeckre BoMHBI. CBOWMCTBAa MeXaHHYeCKUX BOJNH. [IpomonmbHBIE M mOIe-
94 peUHbIe BOJNHBL J[THA BONHBI M CKOPOCTB €€ paclpocTpaHeHHs. MexaHnIeCcKue
BOJIHEI B TBEPAOM Telle, CEHICMUYECKIE BOTHEI
9.5 3ByK. ' poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa
9.6 HNudpas3Byk 1 yabTpa3ByK
[pakTudeckue padoOTHL:
OmnpeneneHne 9acTOTH U IEPHO/Ia KOJICOaHNH MaTeMaTHYECKOTO MasITHUKA.
OmnpeneneHne 9acTOTH U IEPHOIa KOJIeOaHNH MPYKUHHOTO MasiTHHUKA
9.7

HccnenoBanue 3aBUCUMOCTHU MepUOAa KoyieOaHUH MOABELIEHHOTO K HUTH Tpy3a
OT JUTMHEI HUTH. VccaenoBanue 3aBUCHMOCTH TIepHO/Ia KoJeOaHHUH PYKIHHHOTO
MasTHHKAa OT Macchl rpy3a. lIpoBepka HE3aBHCHMOCTH NepHOAa KojeOaHWA
rpy3a, [OABEIIEHHOIO K HUTH, OT Macchl TIpy3a U  KECTKOCTU
npyXuHbl. I3MepeHne yCkopeHusi CBOOOJHOro MaaeHus




0.8 Ou3nyeckue SBICHHUS B MPHUPOJAEC: BOCIPUATHE 3BYKOB YXHBOTHBIMH, 3€MIICTPSI-
' CCHHUE, CCHCMUYECKUE BOJHEI, I[yHAMH, dXO
9.9 TexHuyeckne yCTpPOMCTBA: 3XOJOT, HCIOJIB30BAHHE YIBTPa3ByKa B OBITY
' U TEXHUKE
SJIEKTPOMAT'HUTHOE IT1OJIE 11 SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE TIONIE. ODICKTPOMArHUTHBIC BOJHEL CBOWCTBA AJIEKTPO-
' MarHUTHBIX BOJIH
10.2 [Ikana 37eKTPOMAarHUTHBIX BOJTH
103 OnekTpomarHuTHas mnpupoaa cBeTa. CKOpocTh cBera. BoJHOBBIE CBOMCTBA
' cBeTa
10 [IpakTudeckue pabOTHL:
10.4 .
W3ydeHne CBOMCTB SNEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMJIBHOTO Te-
nedona
105 Ousnyeckre SBICHUS B IPUPOJE: OMOIOTHIECKOE AeHCTBIE BUANMOTO, YIbTPa-
' (hMOTETOBOTO U PEHTTCHOBCKOTO M3ITyICHHUN
106 TexHuyeckne YCTPONCTBA: HCIOIB30BAHME JJICKTPOMATHUTHBIX BONH  JUIS
' COTOBOIA CBA3H
CBETOBBIE SBJIEHUA
11.1 JlydyeBast Moenb cBeta. MICTOUHUKH cBeTa
11.2 [psiMonmuHeHOE pacpoCcTpaHeHHEe CBeTa
11.3 OTtpaxenune cBeta. [lmockoe 3epkaiio. 3aKOH OTpaKEHHS CBETa
114 [Ipenomiienne cBeta. 3aKOH HpeIOMICHUS cBeta. [lonHOE BHYTpEeHHEe OTpa-
' JKEHHE CBETA
115 JIunza. Xox nydel B IuH3E
11.6 OnTrueckas cucremMa QoToarnmnapara, MUKPOCKOIa U TeJIECKOTa
11.7 I'ma3 xak onTuveckas cucremMa. biIu30pyKOCTh U TATbHO30PKOCTh
118 Paznoxxenune Genoro ceera B criektp. OnbiTel HetoToHA. ClioskeHUE CIIEKTPalib-
' HBIX I[BETOB. Jlucnepcus cBera
[pakTudeckue paboOTHL:
1 HccnenoBanne 3aBUCHMOCTH yIJIa OTPaKCHHS CBETOBOTO JIyda OT yria
TaJICHHS.
W3yuenne xapakTepUCTUK M300paskeHHs IIPEIMETa B INIOCKOM 3epKaje.
HccnenoBanne 3aBHCHMOCTH yIia MPEIOMIICHHS CBETOBOIO Jiyda OT yria
11.9 naJeHus Ha TPAHHUIIE «BO3IYX — CTEKIIO».
[Nonmy4yenue n3o0paxeHU#t ¢ MOMOIIBIO COOMPAIOIIEH JTMH3EIL.
OmnpeneneHnue (QOKYCHOTO PACCTOSHHS W ONTHYECKOH CHIIBI coOMparomeit
JIMH3EI.
OMBITHI 110 PA3JIOKEHUIO OEJIOr0 CBETa B CHEKTP.
OnbITE IO BOCHPHATHIO [IBETA MPEIMETOB IPU MX HAONIOJCHUU 4Yepe3 IBe-




TOBBIC (DUIIBTPBI
11.10 ®uznueckue siBIeHus B npupoje: 3atMmenus Connana u JIyHsl, 11BeTa Tel, OnTu-
' yeckue siBlieHus B atmocdepe (1iBeT Heba, pedpakius, paayra, MUPaxK)
1111 TexHuyeckne yCTpPOHCTBA: OYKH, IIEPHCKOIN, (OTOAMmapar, ONTHYCCKHE
' CBETOBOIBI
KBAHTOBBIE SIBJIEHU
12.1 OmneiTel Pezepdopnaa u nmnanerapHas Mojienb atoMa. Monenb atoma bopa
12.2 Hcnyckanue u noriomnieHue cBeta aroMoM. KBanTel. JInHeH4aThie CIEKTPHI
12.3 PannoaktuBHOCTE. Allb(ha, OeTa- 1 raMMa-u3ITydeHUS
12.4 Crpoenune aToMHOTO siapa. HyknoHnHas Mojens aToMHOro sapa. M3oTombt
12.5 PannoaktuBHbIe ipeBpamenys. [leproa nomypacmaaa aTOMHBIX sIep
12.6 SlnepHbIe peakiyu. 3aKOHBI COXPAHEHHUS 3aPSIOBOI0 M MACCOBOTO YHCEI
12.7 DHeprus CBsi3u aTOMHBIX sifep. CBs3b MacChl M SHEPTHH
12.8 Peakiuu cunTe3a u nenenus saep. Ucrounmku sneprun ConHIa U 3BE31T
129 Slnepnas osHepretuka. JleficTBHE paaMOAKTUBHBIX M3IYYEHHH Ha >KUBBIC
' OPraHu3MbI
12 [MpakTrueckue paboTHI:
HabnroneHne CIIONIHBIX U IMHEHYATHIX CIIEKTPOB H3ITYYCHUS.
12.10
Hccnenosanue TPEKOB: U3MepeHne SHEPTUHU YaCTHIIBI
0 TOPMO3HOMY ITyTH (110 (hoTOrpadusiM).
W3mepenne paanoakTUBHOTO (poHA
Ousnyeckue SIBICHUS B MIPUPOJE: €CTECTBEHHBIA PaJHOaKTUBHBINA (POH, KOCMU-
12.11 YECKUE JIy4d, PaAJUOAKTHBHOE H3IYyYCHHE NMPHUPOIHBIX MHUHEPAJIOB, ICHCTBHUE
PaAnOaKTUBHEIX M3JTyICHUI HA OPTraHN3M YelIOBEKa
1212 TexHUYEeCKHE YCTPOWCTBA: CIIEKTPOCKOI, WHIMBHIYAIBHBINA TO3UMETp, KaMepa
' Busbcona

IMPOBEPAEMBIE HA OI'3 1O ®U3UKE TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOT'0 001IeT0
oOpa3oBanus Ha ocHoBe PI'OC

[Nonnmanue ponu (GU3MKU B HAYIHOW KapTHHE MHUPA; cChOPMUPOBAHHOCTH 0A30BBIX IMPEN-
CTaBJIEHUII O 3aKOHOMEPHOM CBSI3M U MO3HABAEMOCTH SIBJICHUH TPUPOIBI, O PpOJIH
JKCIIEpUMEHTa B (PU3HKe, 0 cucTeMooOpasyromeil poii (pU3MKN B pa3BUTHH €CTECTBEHHBIX
HAYK, TEXHUKH W TEXHOJIOTHI, 00 HSBOIIOIMU (U3UYCCKUX 3HAHWH W MX POJIU B IIEIOCTHOU




Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOrPaMMbl OCHOBHOT'0 001IeT0
oOpa3oBanus Ha ocHoBe PI'OC

€CTECTBEHHOHAYYHOW KapTHHE MUPA, O BKIIA/Ie POCCHICKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B Da3BUTHE HAyKH, OOBSICHEHHE TIPOLECCOB OKPYKAIOUIEr0 MHUpPA, Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI

3HaHUSA O BHJAaX MaTepuu (BEUIECTBO W IMOJIE), O JBHIKCHHUH Kak crocobe CyIecTBOBaHHUS
MaTepud, 00 aTOMHO-MOJICKYJISIPHOW TEOPHH CTPOCHHS BEIIECTBA, O (PU3UUECKON CYNTHOCTU
SIBIICHUN TPHPOABI (MEXaHUYECKUX, TEIUIOBBIX, dJICKTPOMATHUTHBIX W KBAHTOBBIX); YMCHHE
pasnuyaTh SBJICHHS TI0 ONKMCAHWUI0 HMX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOe (PU3MUYECKOe SIBJICHHE; yMEHHE pPAacIO3HABaTh TPOSIBICHUE
U3yYCHHBIX (U3MYECKUX SBICHUH B OKPYXKAIOIIEM MHUpE, BBIIEISA HX CYIICCTBCHHBIC
CBOIicTBa (IPU3HAKK)

Bnagenne ocHOBaMU TIOHATHIHOIO amnrmapara MW CHUMBOJIMYECKOI'O sA3bIKa (1)I/I3I/IKI/I u
HCIIOJIb30BAHUC HX IJIsI PCIICHUA y‘IC6HBIX 3a4a4; YMCHHEC XapaKTCpHU30BaThb CBOICTBa TCI,
(bI/I3I/I‘IeCKI/Ie SIBJICHUSI 1 TPOLCCChI, NCITOJIb3Y51 (l)yHI[aMeHTaJ'II)HI)Ie 1 OMITUPUICCKHUEC 3aKOHBI

YMeHne ONnuCHIBaTh N3Yy4YCHHBIC CBOWMCTBa TE€N H (bI/ISI/I"ICCKI/Ie ABJICHUS, HWCIOJIb3YA
(bI/ISI/I‘leCKI/Ie BCIIMYMHBI

Brnamenwe ocHOBaMH METOIOB HAYYHOI'O TIO3HAHWSA C YYETOM COONIOACHUS IPaBUI
Oe3omacHOro Tpya: HaOIroAeHNuEe (PU3UUSCKUX SBIICHHN:

YMEHHUE CaMOCTOATEIbHO CO6I/IpaTI: IKCIICPUMCHTAJIbHYIO YCTAHOBKY H3 JAaHHOI'O Ha60pa
OGOpynOBaHI/ISI O MHCTPYKIHWHU, OIMMMCBIBATH XOA OIIbITa W 3allMCbIBATh €TI0 PE3YJIbTAThI, (l)Op-
MYJIMPOBAThb BbIBO/IbI;

MPOBE/ICHHUE MPSIMBIX M KOCBEHHBIX U3MEPEHHUH (PU3NYCCKUX BEIWYHH: YMEHHE IUIAHUPOBATH
U3MEPEHHS, CAaMOCTOSTEIBHO COOHMPATh SKCHEPHUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKIIHH,
BBIUMCIIATh 3HAUEHUE BEJIMYMHBI U aHAJU3UPOBATh IIONYYEHHBbIE PpE3yJbTaThl C Y4ETOM
3aJJaHHOH MOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUM;

IPOBEJICHUE HECIIOXKHBIX JKCICPUMEHTAIBHBIX HCCIIECAOBAHUN; CAaMOCTOSTEIBHO COOHMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY U IIPOBOAUTH UCCIEA0BaHUE 110 HHCTPYKLIUU, IIPEACTaBIATh
MOJTYYCHHBIC 3aBHCUMOCTU (PU3MYCCKUX BEIHMYHH B BUAC TAONUI U rpaUKOB, YYUTHIBATH
MOTPEUTHOCTH, ANaTh BHIBOJIBI MO PE3yJIbTaTaM MCCIIEeIOBAHUS

[TorrnMaHue XapaKTepHBIX CBOUCTB (PU3NUESCKUX MOJIeNel (MaTepruanbHas TOUKa, aOCOIIOTHO
TBEPJOE TENO, MOIETH CTPOCHHS Ta30B, XKUAKOCTEH W TBEPABIX TEJN, IUIAHETApHAS MOJCIb
aToMa, HYKJIOHHAas MOJENIb aTOMHOTO sjipa) U YMCHHE NPUMEHATh HX Ui OOBSICHCHHS
(hpU3HUYECKUX TIPOIIECCOB

YMeHne OOBSCHITH (PU3MUECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHCIIE M B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBIABISATH MPUYUHHO-
CJICJICTBEHHBIC CBSI3U M CTPOUTH OOBSICHEHHE C OMOPOI Ha W3yYCHHBIE CBOWCTBA (PU3UUECKUX
SIBJICHUH, (PU3NUECKIE 3aKOHBI, 3aKOHOMEPHOCTH 1 MOJICJIN

YmMmeHnue pemarb pacu€THple 3amaun (Ha 0ase 2 — 3 ypaBHEHHIi), UCIONB3Ysl 3aKOHBI W
(dhopMyInbl, CBS3BIBAOIINEC (DU3UYECKUE BEIWYHMHBI, B YACTHOCTH, 3aIllUCHIBATH KPaTKOE
YCIIOBUE 3a7a4yM, BBISIBISATH HEOCTAIOIINE JaHHBIC, BRIONPATh 3aKOHBI U (hopMyIbl, HE00XO0-
JuMble JUId €€ pelIeHus, HUCIOJIb30BaTh CIPABOYHBIE JaHHBIE, IIPOBOAUTH PACUETHI U
OILICHUBATh PEATUCTHYHOCTh ITOJNYYCHHOTO 3HAYCHUS (QH3MYCCKON BEIHMYUHEBI, YMCHUE
OTIPEICNATh PAa3MEPHOCTh (PU3MIESCKON BENUYMHBI, MONYICHHOU MPH PEIICHUH 3a1aun




Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOrPaMMbl OCHOBHOT'0 001IeT0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue XapakTepu3oBaTh NPUHLUIBI ACUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM 4MCIIE
OBITOBBIX MPHUOOPOB, W MPOMBIILICHHBIX TEXHOJOTMYECKUX IMPOLECCOB MO MX OMHMCAHUIO,
UCIIONIE3YS 3HAHWS O CBOWCTBAX (PU3MYCCKHUX SIBICHUH M HEOOXOIMMBbIC (DH3HMUCCKHE
3aKOHOMEPHOCTHU

10

YMeHue HCIoNb30BaTh 3HaHUA O (UIUUECKUX SBJICHUSX B IOBCEJIHEBHOW KU3HU IS
obecrieueHusl 0E30IaCHOCTH MPH OOpAIleHUH ¢ OBITOBEIMH MPHOOPAMU U TEXHUYECKUMU
YCTpOICTBAMH, COXPAaHEHHUS 370POBBS M COOJIOACHUS HOPM JKOJIOTHYECKOTO IMOBEICHUS B
OKpYXAaoIeH cpene; NOHMMAaHHE HEOOXOTUMOCTH IPUMEHEHHS JOCTIDKEHHH (GH3WKHA U
TEXHOJIOTUH /17151 pAllIOHAJIBHOTO MTPUPOIOTIOJIL30BAHUS

11

OmnbIT NTOKCKA, TPeoOpa3oBaHus U MPEACTABICHUS HHPOpMAIU (PU3HYECKOTO CONEPIKAHUS C
UCIIOJIb30BaHUEM HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJIOTHIA; YMEHHE OILICHHBATh
JIOCTOBEPHOCTH MOTYYEHHON HH(GOPMAIUA HA OCHOBE UMCIOLIMXCS 3HAHUW M JIOTIOTHUTEIh-
HBIX HCTOYHHKOB; YMEHHE WCIIONB30BATh IPH BBITONHEHUN YYeOHBIX 3aJaHUil HAYYHO-
HOMYJSIPHYIO JTUTEpaTypy (GH3MYECKOro CONep)KaHMs, CIPABOYHBIC MaTepuajbl, Pecypchl
cet MHTEpHeT; BianeHne 0a30BBIMH HaBBIKAMH IPeoOpa3oBaHMs WHPOPMAIMHU U3 OJHOU
3HAKOBOH CHCTEMBI B JIPYTyl0; YMEHHE CO3[aBaTh COOCTBCHHBIC NMHCHMEHHBIC M YCTHBIC
co0OIIeHNs HA OCHOBE UH(OPMAIMU W3 HECKOIBKUX UCTOYHUKOB

HEPEYEHDB 9JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'S IO ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE SBJIEHUA
1.1 | Mexanuueckoe amkeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD JABIKEHUS
12 PaBHOoMepHOe 1 HepaBHOMepHOe aBmwxkeHune. Cpemsisi ckopocTb. Dopmyna sl BBIYUCICHHS CpEIHEH
' ckopocTH: v = S/t
PaBHOMepHOE MpAMOJIMHEHHOE JBWXKEHHE. 3aBHUCUMOCTh KOOPAMHATBHI Teja OT BpEMEHU B Clydae
PaBHOMEPHOTO MPSIMOIHHEHHOTO JBIDKCHHUS:
13
I'paduku 3aBUCHMOCTH OT BPEMEHHU LIS MPOCKIUU CKOPOCTH, IPOSKIUH NEPEMEIICHUSI, TTyTH, KOOPAHHATEI
MIPY PAaBHOMEPHOM MPSIMOJIMHEHHOM JBHKEHUH
3aBHCHUMOCTH KOOPAMHATHI TENIa OT BPEMEHH B CIIydae paBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO IBIKCHUS:
14

(DOpMy.HBI UL [IPpOCKIWKN  HNEPEMCHICHHs, MNPOCKUHMKW CKOPOCTH W NPOCKIUH  YCKOPCHUS  IIpU




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

PaBHOYCKOPEHHOM NPSMOJIMHEHHOM IBUKEHUU!

I'padukm 3aBHCHUMOCTH OT BpPEMEHH Ui TPOEKIMH YCKOPECHHUS, MPOCKIHU CKOPOCTH, IPOCKIUH
IIEpEMENIECHUS], KOOPAMHATHI IPY PAaBHOYCKOPEHHOM IPSIMOJIMHENHOM JABMKEHUU

CBO6OI{HO€ maacHuc. (DOpMy.HBI, OIIKMCBIBAIOIIHEC CBO6OI[HOC nmaa€Hue Teja 1Mo BEPTHUKAIU (,Z[BI/I)KCHI/IC TClIa

1.5 | BHU3 WM BBEpX OTHOCHTENHHO TOBEPXHOCTH 3eMin). ['padMku 3aBHCUMOCTH OT BPEMEHH ISl TMPOCKIIUH
YCKOPEHUSI, IPOCKINHI CKOPOCTH W KOOPAWHATHI TPH CBOOOTHOM ITAafCHUH TeJla 110 BEPTUKAIN
CKOpoCTh paBHOMEPHOTO IBIKESHUS TeJIa TI0 OKPYKHOCTH. HarpaBienne ckopocTi.
dopmyrta AJ1sl BEIYUCICHHSI CKOPOCTHU Yepe3 PaAnyC OKPYKHOCTH M IEPHOA OOpAIICHHS:
LenTtpocTpemurenbHoe yckopeHue. HampaBieHHe LIEHTPOCTPEMHUTENbHOro yckopeHus. Dopmyna s
16 | BPIUMCICHNUS yCKOpEHHA:
dopmyia, CBI3BIBAIOIIAS IEPUO]] M YACTOTY 0OpaIeHus:
Macca. ITnotHocTs BeuiectBa. @opmyna 1151 BBIYMCICHUS TUIOTHOCTH:
1.7
1.8 | Cuna — BexTopHas ¢usnueckas penmarHa. CIOXKESHUE CHIT
1.9 | fAsnenme unepuwu. [lepBrrit 3akon HeroToHa
BTopoii 3akon HeroToHa:
1.10
CoHaIpaBJIeHHOCTh BEKTOPA YCKOPEHHS TeJa ¥ BEKTOPA CUJIBL, ACHCTBYIONIEH Ha TEJO
Bzaunmopneiictue ten. Tpernii 3akon HeroToHa:
111

1.12

TpeHI/IC IOKOs U TPCHHUC CKOJIbKCHUSA. CDopMyJIa IJIA BBIYUCIICHUA MOIYJIA CUJIbI TPDCHUA CKOJIBKCHUA:




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Hedopmanus Tena. Yupyrue u Heynpyrue aegopmaiui. 3aKoH ynpyroi aegopmanuu (3akoH ['yka):

1.13
Bcemupnoe Tsrorenue. 3aKkoH BCEMUPHOTO TSTOTEHUS:
1.14 | Cuna TspxecTH. YcKopeHHe CBOOOIHOTO MaJACHHUS.
dopmya 1St BEIYUCIICHHS CHIIBI TSHKECTH BOJTM3M MoBepxHOCTH 3emun: F = mg.
JBmwxenue nnaner Bokpyr Connna. [lepsas kocmMuueckas ckopocts. HeBeCOMOCTb U eperpys3ku
Wmmynec Tena — BeKTOpHAas (pu3ndecKast BeIHINHA.
1.15
Nwmnynbe cuctemsl Ten. UsMenenne umnysbca. IMIynbe cuiibl
3aK0H COXpaHEeHUSI IMITYNbCa [T 3aMKHYTOH CHCTEMBI TEI:
1.16
PeakTuBHOE JBM>KEHUE
Mexanunueckas padora. Dopmysa sl BBIYUCICHUS PaOOThI CUIIBIL:
1.17 | Mexanndeckast MOIIHOCTE:
Kunernueckas u noteHuuanpHas sueprusi. Qopmysa it BHIYUCICHUS KHHETUYECKON SHEPTUU:
Teopema 0 kuHeTHUECKOM sHepruu. Dopmyiia A BEIYUCIEHHS TOTEHIUAIbHOW SHEPTUH TeJla, MOIHATOrO
1.18
Haj 3emuéit:
Mexanundeckasi SJHEpPTHsl:
1.19

3aK0oH COXpaHEeHHs MeXxaHnuecKon sHeprun. GopmMyna I 3aKOHA COXPAaHEHUSI MEXaHMUECKOW YHEPTHH B




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
OTCYTCTBHE CHII TpeHus: E = const.

IIpeBparieHrue MeEXaHUUECKOW YHEPTUY IPY HAJIMYMU CUJIbI TPEHUSL.

[IpocTtrie MexaHn3MBbl. «30JI0TOE TIPABUIIO» MEXAHUKHU.

Poruar. Moment cunsl: M - Fl.

YcinoBue PAaBHOBECHUA pbIyara:

1.20
[MoaswxHbBIN 1 HenoABMKHBINA 0s10ku. KIT/] mpocThix MexaHU3MOB,
JaBnenue TBEpIOro TENA.
dopmyna 11 BBIYUCICHUS JaBiIeHHs TBEPIOTO TeMa:
1.21 | HaBnenue rasa. AtmocepHoe naBieHue.
IMuapocratnueckoe naBneHue BHYTPHU KUIKOCTH.
dopmyna [ BBIYUCICHUS JABICHUS BHYTPH KUIKOCTH:
1.22 | 3akon [lackayus. 'unpasamaeckuii mpecc
3akon Apxumena. Popmyna g OmnpeAeNieHHs BBITAJKUBAIOLIEH CHIIbI, JEHCTBYIOIEH Ha Telo,
MOTPY>KEHHOE B KUIKOCTH WIIU Ta3:
1.23
YcnoBue nuaBanud Tena. [lnaBaHue cyJoB U BO3AYXOIJIABaHUE
Mexannveckue KojeOaHus. AMIUTUTY/Ia, IEPHO M YacToTa KoneOaHuit. @opmMyiia, CBA3BIBAIONIAS YACTOTY H
MIePHO/T KOJICOaHHIA:
124
1.25 | MaremaTiuecKuii M MPY>KUHHBIA MasTHUKY. [IpeBpalieHne SHSpriuy Ipyu KOIeOaTeIbHOM TBIIKECHHN
1.26 | 3aryxaromue konebanus. BerHyxneHHble Konebanus. Pesonanc

1.27

MexaHU4eCKUe BOJIHBI. HpOI[OJ'II)HI)Ie 1 NONEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTBH PACHPOCTPAHCHUA

BOJIHBI:




Kon

1.28

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHUE 3BYKOBOW BOJIHBI Ha TpaHWIle IBYX cpel. MHOpa3Byk u
YIIBTPa3ByK

1.29

Ipaxmuueckue pabomoi

W3mepenne cpefHed IUTOTHOCTH BEIIECTBA;, aPXUMEIOBOW CHIIBL, XECTKOCTH MPYKHUHBL, KOd(QHIMEHTA
TPEHUS CKOJBKCHHS; PabOTHl CHIIBI TPEHUS, CHIBI YIPYTOCTH; CPETHEW CKOPOCTH IBIXKEHHUS Opycka IIo
HAKJIOHHOM IUIOCKOCTH; YCKOPEHHs OpycKa IpH ABIKEHHH IT0 HAKIOHHOW IUIOCKOCTH; YaCTOTHI M MEpUOIa
KOJICOaHUI MaTeMaTH4ecKoro MasTHHUKA; YaCTOTHI U Mepuoja KoyieOaHui IpyKMHHOTO MasTHUKA; MOMEHTA
CHWJIBI, ICMCTBYIOIIErO Ha pbluar; paboThl CUJIbl YIPYTOCTH MPU MOABEME Ipy3a C MOMOILIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHITBI YIIPYTOCTH MPH NOABEME TPY3a C TOMOIIBIO MOIBIDKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBON CHIIBI OT 00BhEMa MOTPYKEHHOW YAaCTH TeJa W OT IUIOTHOCTH
JKUJIKOCTH; HE3aBHCUMOCTH BBITANKHBAIOMICH CHJIBI OT MACCHI Teja;, CHIBI TPCHUS CKONBKEHHS OT CHIIBI
HOPMAJILHOTO JIABJICHUSI U OT POJia MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOIICH B MPYXKHUHE, OT CTECIICHU
nedopMaly  TIPYKUHBL, YCKOPEHHsT OpycKa OT yIjia HakJIOHA HampaBisIoOmed; Tmepuoga (4acToThl)
KOJICOAHUI HUTSHOTO MAasTHHWKA OT IJTUHBI HUTH; TEPUOAA KOJNCOAHWHA MPYXHHHOTO MAsTHHUKA OT MacChI
Tpy3a U KECTKOCTH MPYKUHBI; MCCICIOBAHUE HE3aBICUMOCTH MEPUOJa KOJICOAHUH HHUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHs! pbluara

1.30

Qusuueckue a61eHUs 68 Npupode. IPUMEPH IBIDKCHUS C PA3IHMYHBIMH CKOPOCTSIMH B JKUBOW W HEKUBOH
MIpUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIMBHI U OTIUBHI, ABMKEeHUE TulaHeT CoHeuHOH
CUCTEMbI, PEaKTUBHOE JBM)KEHUE >KUBBIX OPraHU3MOB, pblYard B TeJe 4eJOBEKa, BIMSIHHUE aTMOC(EpPHOIro
JaBJICHHUS HA JKWBOM OpraHW3M, IUIaBaHWE pPBIO, BOCIPHITHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSICCHHE,
CEeHCMHMUYECKUE BOJIHBI, LIyHaAMH, 3XO

131

Texnuueckue ycmpoticmea: CIUAOMETP, NATUUKHU TIOJIOKEHUS, PACCTOSHHUS U YCKOpPEHHs, ITUHAMOMETP,
TIOJIIIUITHAKY, PAKETHI, pBIYAr, IOMBIDKHBIA U HETOABIKHBIA OJIOKH, HAKJIIOHHAs ILIOCKOCTB, IPOCTHIC
MEXaHHU3MEI B OBITY, COOOIIAIOMINECS COCY/BI, YCTPOICTBO BOIONIPOBOA, THAPABINUECKIHA IIPECC, MAHOMETP,
6apoMeTp, BBICOTOMEp, IOPIIHEBONH HACOC, apeoMEeTp, IXOJOT, HCIONBb30BAaHHME YIbTpasByka B OBITY U
TEXHUKE

TEIJIOBBIE ABJIEHMA

2.1

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KUHETUUYECKOM TEeopuHM CTpOeHus BeulectBa. Moaenu TBEPIOrO,
JKHJIKOTO ¥ ra3000pa3HOro COCTOsIHMH BenecTBa. KpucTammuaeckue n aMopgHbIe Tena

2.2

JBmxenue yactuil Bemectsa. CBs3b CKOPOCTH ABMKCHHSI YaCTHUI ¢ TeMIiepaTypoi. bpoyHoBckoe nBukeHue,
b hy3ust

2.3

CMmaunBaHue U KalTUJJIAPHBIC SABJICHUA

2.4

TeroBoe paciuupeHie 1 CKaTue

2.5

TemnnoBoe paBHOBECHE

2.6

BryTtpennsist sueprusi. Pabota u Temonepenaya Kak crocoObl H3MEHEHHS BHYTPCHHEH dHEPTuu

2.7

BI/IZ[LI TCIIonepeaaun: TCIJIOIMPOBOAHOCTb, KOHBCKIYSA, U3JTYYCHHUC

2.8

HarpeBaHHe 1 OXJIAXACHUC TCII. KonndaecTBo TEITOTHI. VY nenbHas TEMI0EMKOCTb:

29

3aK0H COXpaHEeHHUs SHEPTHUHU B TEIUIOBBIX IpoIieccax. Y paBHEHHE TEIUIOBOTO OajaHca:




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Ucnapenue u xonneHcauus. VM3smeHeHue BHYTpEHHEH 3HEpruu B IIpOLiECCE UCIApEHUs U KOHJIEHCALUU.

210 Kunenwue sxunxoctr. Y aenbHas Temiota napoobpasosanus: L = Q/m
2.11 | BraxHocTb BO3IyXa
[InaBnenue u kpuctammu3anus. M3MeHeHHe BHYTPEHHEH SHEPrWH NpU IUIABICHUH H KPUCTAJLTH3AINU.
Y nenbHas TEIIoTa IUTaBJICHUS:
212
2.13 | BHyTpeHHsIs 9HEprusi CropaHus TOIUTMBA. Y IesibHasl TeIJIoTa cropanus Tommmsa: g = Q/m
2.14 | puHumns! paboTsl TemoBkix aeurateneid. KI1/1 temmoBoro npurarens
Ipaxmuueckue pabomoi
U3mepenne yaenpbHON TEINIOEMKOCTH METAJUTMYECKOr0 MWIMHAPA;, KOJIMYECTBA TEIUIOTHI, IOIYYEHHOTO
BOJIOW KOMHATHOHM TeMIlepaTypbl (DPUKCHPOBAHHONH MACCHl, B KOTOPYIO OIYIICH HATPeTHI LWINHID;
215 KOJIMYECTBA TEIIOTH, OTHAHHOTO HArpeThIM LWJIMHAPOM, IOCIE OMYCKAaHHWS €ro B BOXY KOMHATHOM
TEMIIePaTyphl; OTHOCUTEIHHONW BIAKHOCTH BO3IyXa; YIEJBHOW TEIJIOTH IUIAaBJIEHUS JipAa. MccienoBanue
HU3MEHEHUS] TEMIIePAaTypbl BOJIBI TPH PAa3IUYHBIX YCIOBUSX; SBICHHS TEIIOOOMEHA IIPH CMEITHBAHUM
XOJIONHOU ¥ TOpsTYed BOBI; ITPOIecca UCIIAPECHUS
Qusuueckue sAGNeHUs 6 npupode: TIOBEPXHOCTHOE HATSDKCHWE W KaNIJULIPHBIE SBICHHS B TIPHPOJE,
2.16 | xpucraibl B npupoje, uanydenne CoJHIA, 3aMep3aHHe BOJOEMOB, MOPCKUE OpU3BI; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHeTa
Texnuyeckue ycmpoticmed: KawULIPhl, TPUMEPHl UCIIONB30BAHUS KPHUCTAIIIOB, XHUIKOCTHBIA TEPMOMET,
2.17 | mat4mMK TeMmepaTyphl, TEPMOC, CHCTEMa OTOILICHHS IOMOB, TUTPOMETPHI, ICHXPOMETpP, MapoBas TypOUHa,
JIBUTaTeIbh BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMAT'HUTHBIE SABJIEHW S
3.1 | Dnexrpuszanms Ten. J[Ba BuIa IEKTPUIESCKUX 3apsIOB
3.2 | B3anmmMonelicTBue 3apshkeHHBIX Tel. 3akoH Kynona
3.3 | 3aKoH coXpaHEeHHS AIISKTPHUYECKOTO 3apsjia
34 Onekrpuyeckoe moie. HampskEHHOCTh ANEKTPUIECKOro MOist. [IpUHIUI CyNMEeprno3UIUU AIEKTPUIECKUX
' noJeii (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu osnexTpuueckux 3apsuoB. JleHCTBHE 9JIEKTPUYECKOTO TIONS Ha JICKTPHYCCKHE 3apsibl.
' ITpoBOIHYKY ¥ AMAICKTPUKU
[TocTostaubIH anekTpudeckuil TOK. [leiicTBus anekTpudeckoro Toka. Cuna Toka. Hampspkenne.
3.6
=g/t ,U=A/
DJIEKTPHUYECKOE COMPOTHUBRIICHUE. Y IEIBHOE SJIEKTPHUIECKOE CONTPOTHUBICHHUE:
3.7
R = pl/S
3.8 | 3akon Oma mis yuactka anexkrpudeckoit enm: | = U/R
[MocnenoBaTenpbHOE COCAUHEHUE TPOBOTHUKOB:
3.9

Hapaﬂneanoe COCIUHCHHE ITPOBOAHHUKOB PAaBHOI'O COITPOTHUBJICHUA:
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CMenianHbIe COCIMHCHMS NPOBOAHHUKOB

3.10 | PaboTa u MonHOCTH 3ekTprueckoro Toka. A = Ult, P = Ul
3akon oy — Jlenma:

3.11

3.12 | OnsiT Dpcrena. MarHuTHOE MOJIE MPSIMOTO MPOBOJAHUKA C TOKOM. JIMHMY MarHUTHOMN WHIYKIIAU

3.13 | MaruuTHOE 1oJie IOCTOSHHOrO MarHuTa. B3aumMoeiicTBre MOCTOSHHBIX MArHUTOB

3.14 | JleficTBME MArHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM

3.15 | Onbitel dapanes. SABnenue snekTpoMarHuTHON nHAYKIMU. [Ipasuo Jlenna
ITlpaxmuueckue pabomol
W3MmepeHne AJIEKTPUYECKOTO0 CONPOTHBICHHS PE3UCTOPA; MOIIHOCTH JJIGKTPHUECKOTO TOKa; PaOOTHI
AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE (PE3UCTOPBI, JIAMIIOYKA), OT

3.16 HanpsOKEHWsI Ha KOHIIAX MPOBOJHHKA; 3aBUCHMOCTH COMPOTHBIICHHS OT JJIMHBI MPOBOJIHUKA, TUIOMIATH €TO
MOTIEPEYHOTO CEYCHUS U YICIBHOTO COMPOTHBIICHMSI.
[TpoBepka mpaBwiia ISl DJIEKTPHUYECKOTO HAMPSHKEHUS MPH MOCIIEIOBATEILHOM COSIMHEHUH TPOBOHUKOB;
MpaBWiia JUIsl CHJIBI AJIGKTPUYECKOTO TOKa MPH TapajlieIbHOM COCTUHEHUH TPOBOJHUKOB (PE3UCTOPHI H
JIAMIIOYKA)

317 Quzuueckue asienuss 6 npupode. SIEKTPUUCCKUE ABJICHUA B aTMOCc(epe, 3MEKTPUIECTBO KUBBIX OPraHU3MOB,

' MarHMTHOE ToJie 3eMJIH, iper TOJIF0COB, POJIb MATHUTHOTO TOJIS JUISl KM3HHU Ha 3eMiie, TIOJISPHOE CHUSTHHE

Texnuueckue ycmpoiicmea: SMEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUYETYHK DICKTPUUCCKOMN

3.18 | sHepruu, 3JIEKTPOOCBETUTEIBHBIC MPHUOOPHI, HATPEBATEIbHBIC JCKTPONPUOOPHI (TPUMEPHI), AIEKTPHUCCKUE
MIPEIOXPAHUTEIH, SJICKTPOMATHHT, YJICKTPOIBUTaTeh MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOT'O TOKA

3.19 | DnekTpoMarauTHbIe BOJHBIL [1IKana aIeKTpOMArHUTHBIX BOJTH

3.20 | JlyueBast Mmonens cBeta. [IpssMoIHHEIHOE pacIpOCTPaHEHUE CBETA

3.21 | 3akon oTpaxeHus cBeTa. [Lmockoe 3epkajio

3.22 | Ilpenomuenue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 | Jlucnepcus cera

3.24 | JIunza. Xox nyueit B muH3e. POKyCHOE paccTosiHue JTHH3bL. OnTryeckas cuia auH3bl D = 1/F

3.25 | I'ma3 kak ontudeckas cucrema. OnTHIecKkue Npudopbl
Tpaxmuueckue pabomoi
W3mepenne onTHuyecKoi CHiIbl COOMpArOIme JIMH3BI;, (POKYCHOTO PACCTOSHUS COOMpArolmei JIMH3bI (110
CBOICTBY paBeHCTBA Pa3MepOB NpeMeETa U H300paKeHHUs, KOTa TPEAMET PACIIOIOKEH B IBOMHOM (hoKyce),

3.26 | mokasaresst MpeoMIICHHS CTEKIIA.
UccnenoBanne cBoiicTBa W300pa)KeHHsI, TOJIYYCHHOTO C IOMOIIBIO COOMPAIOIIEH JIMH3BI;, H3MEHCHUS
(hOKYCHOTO pacCTOSHUS JIBYX CJIOKCHHBIX JIMH3; 3aBUCHMOCTH YTJjla MPEJIOMIICHUS CBETOBOTO Jiyya OT yIJia
MAJICHVSI HA TPAHMIE «BO3IYX — CTEKIIO)»

397 Qusuueckue s6nenus 6 npupode: 3atMenus CoiHia U JIlyHbl, IBeTa Tell, ONTUYECKHUE SBJICHUS B aTMOcdepe

' (uBet Heba, pedpakiys, pagyra, MUPax)
3.28 | Texnuueckue ycmpoiicmea: OYKH, IEPUCKOIL, (POTOATIIAPAT, ONTUIECKUE CBETOBOIBI
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4 KBAHTOBBIE SIBJIEHU A
4.1 PagnoaktuBHOCTE. Anb(pa-, OeTa-, ramma-usnydenus. Peaknun anbda-u 6era-pacnana
4.2 | Onwitel Pesepdopaa mo paccessHuto anbha-uactuil. [lnanerapHas Mojienb aTomMa
4.3 CocraB aToMHOTO siipa. M3oTomsl
4.4 | Ilepuox momypacmaja aTOMHBIX siIep
4.5 | SImepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MAaCCOBOTO YHCEI
46 QusuuecKue A61eHUs 8 NPUpode: ECTECTBEHHBIM palOaKTUBHBIN (POH, KOCMUYECKUE JTy4YH, PaJUOaKTUBHOE
W3ITy4eHHE IPUPOIHBIX MUHEPAJIOB, ICHCTBHE PAJUOAKTUBHBIX M3ITy4YCHUH HA OPTaHU3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HWHIUBUAYAJIbHBIA J03UMETp, Kamepa BuibcoHa, saepHas

OHCPIrCTUKA

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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