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INOACHUTEJIbHAA 3AIINCKA

[Tporpamma 1o gu3muKe Ha ypOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHUs COCTABIICHA HA OCHOBE

MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC O0O0, a Takke ¢ yuétoM deaeparibHON
paboueii mporpaMMbl Bocriutanusi U KoHilenuy npenoaaBanus yaeoHoro npeamera «Dusukay.

[lemn w3yuyeHus: (U3WKU HA yPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUS OMPEICICHBI B

Konuenuuu npenogaBanus yuyeOHoro npeamera «Pu3nka» B 00pa30BaTebHbIX OpPraHU3aLMIX
Poccuiickoit ®@enepanuy, peanu3ylolMX OCHOBHbIE 001€00pa3oBaTeNbHbIe MPOTrPAMMBL,
yrBepka€HHON pemenreM Koisernun Munucrepersa npocsemenuss Poccuiickonn @enepanuu

(mpotoko ot 3 nexadbps 2019 r. Ne [1K-4BH).

LEJIA Y 3AJTAUMN

e [puoOpeTeHHue HHTEpeca W CTPEMIICHUS OOYyYaroIIUXCs K HAyYHOMY HW3YYEHUIO

npupoabl, pa3BUTUC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCT€I>1;

® Dpa3BUTHE TMPEICTABICHHA O HAyYHOM METOAE TMO3HaHWs ¥ (OPMHPOBAHUE

HCCICAOBATCIILCKOI'O OTHOHICHUS K OKPYIKArOIIUM SABJICHUSM

e (QopmMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yuyeHUs] OCHOB CTPOCHMUSI

MaTCpHu U (bYH,Z[aMCHTaJIBHBIX 3aKOHOB (1)I/ISI/IKI/I;

e (opmupoBaHuE NPEACTABICHUN O PO (PU3UKU IJI1 PA3BUTUS IPYTUX €CTECTBEHHBIX

HAayK, TCXHUKH U TEXHOJIOT Hﬁ;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymed mnpodeccuoHanbHOMI
JEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JallbHEHIIIEeMY 00yYEHHIO B 3TOM

HaIlpaBJICHHUU.

JlocTikeHne STHX Ienell mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecreurnBaeTCsl pelICHUEM CIISAYIOLINX 3aJa4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUUECKUX, TETJIOBBIX,

SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBBIX SABJICHUAX;
L4 an06peTeHHe yMeHI/Iﬁ ONUCHEIBATH U  OOBACHATH (1)I/I3I/I‘IGCKI/IC SABJICHUA
HCIIOJIb30BAHHUEM MTOJTYUCHHBIX 3HaHHfI;

® OCBOCHHC MCTOHOB pPCIICHUA HpOCTCfII.HHX paC‘léTHBIX 3aga4 C HCIIOJIb30BaAHHECM

(1)I/ISI/I‘IGCKI/IX MO)ICJ'ICI\/'I, TBOPYCCKHUX U ITPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE yMEHUW HAOMIOJaTh MPHUPOAHBIE SBIEHUS U  BBINOIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIEPUMEHTAJIBHBIE HCCIEIOBAaHUS C HCIIOJIb30BAaHUEM

U3MEPHUTENIbHBIX TPUOOPOB;

® OCBOCHHE TPHUEMOB paboOTHl ¢ WHpOpMaIueln (PU3NUECKOro CcolepKaHusi, BKIIIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUSX (U3MKH, aHaIU3 U KPUTHUECKOe

OLICHUBAHUC I/IH(I)OpMaI_II/II/I;

® 3HAKOMCTBO cO cepamu MpodhecCHOHATHHON AeATEIHPHOCTH, CBI3aHHBIMU C (DU3UKOH,

U COBPECMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMU HAa NOCTHIKCHUAX (1)I/I3I/I‘-ICCI(OI‘/’I HAyKH.

MECTO YYEBHOI'O [IPEJIMETA «®U31UKA» B YHEBHOM ITJIAHE

Ha u3zyuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMs

otBojuTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B Heeni0), B 8 kiiacce — 68 yacos (2 yaca B

Heneno), B 9 kitacce — 102 gaca (3 yaca B HEJeni0).



YYEBHO-METOJIMYECKUI1 KOMITJIEKT:

YyeOHUKH:

* O@usuka, 7 xmacc/ llepemmkua A.B., OOmECTBO ¢ OrpaHHMYEHHOW OTBETCTBEHHOCTHIO
«IPODAY; AKIIMOHEPHOE 00111eCTBO «M3narenbpeTBO «IpocBenienue»
* @usuka, 8 kmacc/ Ileppimkua A.B., OOmecTBo ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«JIPODAY; AKIHMOHEPHOE 0o0111eCTBO «M31aTenspCTBO «IIpocBenieHue»
o Ousmka, 9 xmacc/ Ileppimkun A.B., I'ytauk E.M., OOmectBo ¢ oOrpaHu4eHHON
O0TBETCTBEHHOCTHIO «/IPODAY; Akumoneproe obmectBo «M3marensctBo «IIpocBenienne»

BocnurarenpHelii noteHnuan npeamera «Ousuka» peainsyercs 4epes.

- IPUBJICYEHUE BHUMAHUS 00YJaOLINXCS K IICHHOCTHOMY aCHEKTy U3y4aeMbIX Ha YpOKax
SIBJICHU, OPraHU3aIMI0 PadOTHI € OTY4aeMOl Ha YPOKE COIMAIbHO 3HAYNMOW HH(pOpMaLueH;
— UHULIMUPOBAaHKE €€ 00CYKICHHUS, BbICKa3bIBaHUsl 00y4atOIIMMUCS CBOETO MHEHUS 110 €€
HIOBOJY, BEIPAOOTKU CBOErO OTHOLIEHUS K HEl;

- I0J1I00P COOTBETCTBYIOIIMX TEKCTOB Ul YTEHUS, 3a]1a4 UHTEPECHBIX T10 COAEPIKaHUIO,
6orarele UaEsIMHU, UMEIOLINE HECKOIBKO CIOCOOOB peIlIeHHS.

- - 33/1a44 U 33/1aHUS CIIOCOOCTBYOIME (OPMUPOBAHUIO KPUTUYECKOTO M JIOTMYECKOTO
MBIILUIEHUS]; HABBIKOB OLIEHKH, CTPYKTYpPUPOBaHUsI UHPOPMAIIK U BbIIEICHUS TJIaBHOTO;
YMEHUH TOBOJHUTH HAYaTYI0 PadOTy O KOHIIA; CTPEMIICHUS BRIOMPATh PallMOHAIBHBIN MTyTh
peleHus 3a1a4u, BBIIIOJHEHUS 3a1aHUs; YMEHUN PYKOBOJCTBOBATHCS MPABWIIAMM IIPU
BBITNIOJTHEHUHU 3a/1aHUM, BOCIIUTAHUE OTBETCTBEHHOI'O U OEPEKHOI0 OTHOLIEHHUS K OKpYXKarollei
cpezie, 0CO3HaHUE HEOOXOIMMOCTH NPUMEHEHUS TOCTUKEHUH COBPEMEHHON HAYKHU U
TEXHOJIOTUH JUIs PalliOHATIBHOTO PUPOJIONIONIB30BaHM, (POPMUPOBAHUE OCHOB 3KOJIOIMUYECKON
IPAMOTHOCTH.

COZAEPXAHUE OBYUEHUA

7 KJIACC

Pa3nes 1. ®u3nka u eé posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@usnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusznmyeckue HpUOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢u3uka m npyrue ecrecTBEHHblE HAyKH H3ydaroT npupony. EcTecTBeHHO-HaydHBIN
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAHOBKA HAyYHOTO BOIPOCA, BBIABI)KEHHUE THIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUINOTE3, OObsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bu3nUeCKUX SBICHUHA C TTOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, 3JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOPHl U MpOLEeaAypa NPSIMbIX U3MEPEHHH aHAJOTOBBIM M LU(POBBIM

npubOpoM.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue HeHbl JeJIEHUS KAl U3MEPUTEIHLHOTO MPHOopa.



N3MepeHne paccTosiHUM.
N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.
Ornpezenienre pa3MepoB MaJbIX TEJ.

AW

W3mepenne temrepaTypbl MOpH IOMOIIM JKUIKOCTHOTO TEepMOMETpa M JaT4yMKa
TEMIIEpaTypBhl.
6. llpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE TUIOTE3bl: AAIBHOCTh IOJETA IIAPUKA,
NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pasMepbl. ONbITHI, JOKa3bIBAKOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue uacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHUXKEHHMS 4YaCTUL[ C TEMIIEPaTypOM.
bpoynoBckoe nBmxkeHue, auddys3us. B3zanmopelicTBUe dYaCTHIl BENIECTBA: MPUTSDKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTayIMyeckux) Teia. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO IBUKEHHUSI.

2. HaGmronenue nuddy3un.

3. HaOGmonenue sBiIeHUM, OOBACHSIIONIUXCS MPUTSKEHUEM HIIM OTTAJIKUBAHUEM YaCTHUII

BEILECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Ormenka guamMerpa aToMa METOAOM PsIIOB (C UCIoIb3oBaHueM (hoTorpaduwii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO NCUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeilicTBHE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe aABMkeHUE. CKOpOCTb.
Cpenusist CKOpOCTh TIPH HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMeHU JBUKEHUS.

SlBnenve wHepruu. 3aKOH WHEpPIUHU. B3aummonelcTBHEe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIeCTBA.

Cuna kak XapakTepucThka B3aumojeiicTBus Tten. Cuna ynpyroctd u 3akoH ['yka.
W3mepeHue cuitbl ¢ TOMOLIBIO TMHAMOMETpa. SIBlIeHNe TATOTeHUs U cuila TsbkecTH. Cuna TshkecTu
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiiokeHHe cuil, HallpaBiI€HHBIX 10 OJHON MPSIMOM.
PaBHonelicTBytomas cui. Cuia TpeHus. TpeHue CKOJIbXEHUs U TPEHUE MOKos1. TpeHue B nmpupojie
U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4ecKOro IBU)KEHUS Tela.
N3mepenne ckopocTu MPSIMOJIMHEUHOTO IBUKEHHUS.
Habmronenue sSiBJICHMS] HHEPITUH.

[EY

Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aUMOICHCTBHUH TEJl.

e W

CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEN.
CroxxeHune CHJI, HAaITPaBJICHHBIX I10 O)IHOI/I pr[MOI/I.
Jlaﬁopamopubte padomul u onvimol.



1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOIO IBIM)KEHUS (IIApUKa B KUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmpezneneHue cpelHENd CKOPOCTU CKOJBXEHMsI Opycka WIM IIapuKa 110 HAaKJIOHHOMN
IJIOCKOCTH.

3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.

4. OnbIThl, AEMOHCTPHUPYIOLINE 3aBUCUMOCTh pacTsKeHHS (AedopMariiu) MpyXKHUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Tela U
XapakTepa COIPUKACAIOLINXCs IOBEPXHOCTEN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHHS U YBEIUYCHUA aBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JIaBJIEHU ra3a oT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMH TEIAMU, )KUIKOCTSIMU U
razamu. 3akoH [lackansa. ITHeBMaTHMyeckue MalIMHbBL. 3aBUCUMOCTH [ABJICHMS >KHIKOCTH OT
ryOunsl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnndeckue
MEXAHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHUS BO3IYLTHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
aTMOC(EpHOro JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMoc(hepHOro JaBICHHS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHus KUIKOCTBIO U ra30oM.

CooOmiarommecs COCy/Ibl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUSL.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa NOTrpYKEHHOM dYacTh Tena M

oA wWwNPRE

IJIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

o

VYcnoBue 1uiaBaHMs TeN: IJIaBaHUE WM TOTPY)KEHUE Tel B 3aBUCHUMOCTH OT

COOTHOILLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. MHccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJ€ OT 00bEMa MOrpyKEHHOM B JKUJKOCTb
YacTH TeJna.

2. OmpezneneHue BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B
KUAKOCTD.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEN CUJIBI, IENCTBYIOLIEH HA TEJIO B )KUJKOCTH,
OT Macchl Tena.

4. OmnbIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITATKUBAIOIICH CHJIbI, JEHCTBYIONIEH HA
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
KUJKOCTH.

5. KonctpyupoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOJKU U OIpEIeleHue eé
Ipy30II0ABEMHOCTH.

Pa3pnen S. PaGora 1 MOIUHOCTb. DHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.



[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/|
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckast M noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimel.

1. Omnpenenenue paOOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUM Tejla IO

TOPU30HTAIILHON IIOBEPXHOCTH.

2. MUccnenoBanue ycioBui paBHOBECHS pblyara.

3. Hsmepenue KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOUM SHEPIHH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOEHUs BeulecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemoBoe
pacIIMpEeHHEe U CKaTHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHUS YAaCTHII.
Bnytpennss sneprus. CnocoObl ”3BMEHEHHS BHYTPEHHEHN SHEPTUU: TEIUIONEpe1ada U COBEpIICHNE
paboTel. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3IyUYEHUE.

KonuuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH U TEerioBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [ImaBneHue u OTBEplIeBaHHE KPUCTATTMYECKUX
BEIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Vcmapenue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KUIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmuner pabotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TemnoBbie
JIBUTATEIH U 3alIUTa OKPY>KaroUed Cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIEccaXx.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHXKEHUSI.

Hab6mronenue nuddys3un.

Habmroenue siBIeHUI cMauMBaHUS W KAMHUTSIPHBIX SBICHUM.

HabGnronenue TenioBoro paciimpeHust Tel.

N3menenune nasiaeHus ra3a mpu M3MEHEHUH 00hEMa M HAarpEBaHUH WIIN OXJIAXKICHUH.
[IpaBuna n3aMepeHus TeMIepaTyphbl.

Buasl Tenonepenaun.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

LN LU R WNPRE



10. CpaBHEHHUE TEIIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaGnroieHrue KUneHusl.

12. HaGmnroieHue nMocTosTHCTBA TEMIIEpATyphl MPHU IJIaBJICHUU.

13. Mojenu TeIIOBLIX ABUTaTENIEH.

Jlabopamopnwvie padbomot u onvimeol.

1. OnbITbI O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO HPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThl O HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX Tell.
4. OrmpeneneHue JaBiIeHUs BO3IyXa B OaJUIOHE MITIpUIIA.
5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JAABICHMUS BO3J1yXa OT €ro o0béma Hu

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THUMNOTE3bl JIMHEWMHOW 3aBUCUMOCTH [UIMHBI CTOJOMKA >KUJIKOCTH B

TEPMOMETPHUUYECKOIN TPyOKe OT TeMITepPaTyphI.

7. HaOmoneHne n3MeHEHUs] BHYTPEHHEH SHEPrUU Tejla B pe3yjbTaTe TEIUIONepenadu u

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBJeHHs TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpexneneHue KOJIUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIPU TEIIOOOMEHE C

HarpeThiM METAUIMYECKUM ITHIHHIPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. MccnenoBanue npoliiecca UCTIapEHHUs.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

DnekTpuzanus Tel. J[Ba poja 3JieKTpruuecKux 3apsaa0oB. BzanmoaeicTBre 3apssKeHHBIX TETT.
3akon KynoHa (3aBUCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEJIMYMHBI 3apSA0B U
pPacCTOSTHUS MEX]TY TEJIaMH).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprUdeckoro mojst. [IpuHImn cyneprno3uiiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIN 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS IIEKTPUUECKOT0 3apsa.

DNEeKTPUUECKH TOK. YCIIOBUS CYIIECTBOBAHMS DIJIEKTPUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeWCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIMJIOBOE, XMMHUYECKOE, MArHUTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuina Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIENbHOE COMpPOTUBIEHWE BemecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U MapaJLIETbHOE COETUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCT 3NEKTPUYECKOro ToKa. 3akoH Jlxkoyns—JleHna. DnekTpudeckue emnu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHuToB B TeXHUKe. JleficTBue MarHUTHOTO OIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TMOCTOSHHOTO Toka. Vcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Onbitet @apanes. SBnenne  dnekTpoMarHuTHOW — wHAyKmuH. [IpaBmimo  Jlewma.
Onekrporerepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW HHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.



Hemoncmpayuu.
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DneKkTpuszanus Ted.

JIBa poJia 2JIEKTPUUECKUX 3apsS0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJL.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DJIEKTpOCTaTUYECKasi MHTYKIIHSI.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTEKTPHUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DJIEKTPUUYECKU TOK B )KUIKOCTH.

. "a30BBbIii pazps.

. I3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mepenune 31eKTpUYeCcKOro HaIpsKEHUs BOJIbTMETPOM.

. Peocrat u mara3uH cOnpOTHBIICHUM.

. B3aumozeiicTBue NOCTOSHHBIX MarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJIOCOB MAarHUTa.

. MozenvpoBaHue MarHUTHBIX TMOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1moJje Toka. JJIeKTPOMAarHur.

. JleiicTBME€ MarHUTHOTO NOJI HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

. Onbrter @apagest.

. 3aBUCUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUU €r0 BO3SHUKHOBEHHS.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

oV ks wWwNPE

10.
11.
12.

13.
14.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJl HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue JeNCTBUSA SJIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.

W3mepeHue U peryJnpoBaHHUe CUIIbI TOKA.

W3mepeHue u perynpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIA U ITONEPEYHOr0 CEYEHHs U MaTepHara.

[TpoBepka nmpaBuiia CI0KEHUsI HAIIPSHKEHUH TPU MTOCIE0BATEILHOM COETMHEHUH JIBYX
pPE3UCTOPOB.

ITpoBepka nmpaBuiIa AJIs CUIIBI TOKA MIPH NAPAJIIIETIBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UITYILIETO YePE3 PE3UCTOP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HTYILIETO Yepe3 JJaMIIOUKY, OT HallpsHKEHUS Ha
HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TIOCTOSIHHBIX MarHUTOB.



15. MI3yyeHne MarHUTHOIO TOJsI IOCTOSHHBIX MAarHUTOB INpU HUX OOBEIUHEHUH U
pas3aeiIeHuN.

16. MccnenoBanue AEMCTBUSA 3IEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOIME 3aBUCUMOCTb CHJIBI B3aUMOACHCTBHS KaTyLIIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJIECHUs TOKA B KaTYIIKE.

18. M3yueHue neicTBUsI MAarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenune KIIJI anekTpoaBUraTeIbHOW YCTAaHOBKH.

21. OnbITHl 10 UCCIENOBAHHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIECIOBAaHUE
M3MEHEHUH 3HAYCHHs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsiMOoiMHENHOe ABMkeHue. HepaBHomepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMOIHHEeHHOe ABmxkenne. CBoboaHoe nagenue. OnbIThl
lNanunes.

PaBHOMepHOE nBUKEHHE 1O OKpykHOCTU. llepnon m uyactora oOpamienus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBoiii 3akoH HeroTona. Bropoii 3akon Hbtorona. Tpetuit 3akon Hetortona. [lpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
IIOKOS1, APYTHE BUBI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEeMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO MaJeHusl.
JBrxenue mianet Bokpyr CoinHna. [IepBas kocMuueckast CkopocTs. HeBECOMOCTB 1 eperpysKHu.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec Tena. M3menenue umnyinbca. MmMmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKeCTH, ynpyroct, TpeHus. CBs3b
sHepruu U pabothl. [loTeHuuanpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIH.
IToTrennmanpHas 3Heprus cxxaroi npyxxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HabmroeHue MeXaHW4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPHUM JIBUKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO

pPa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH M YCKOPEHUS MPSIMOIMHENHOTO JIBHXKECHHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHMUSI.

5. HaGmroneHue IBMKSHUS TeJa 10 OKPYKHOCTH.

6. HaOmroneHne MexaHUYECKUX SIBIICHUMN, TPOUCXOISIINX B CUCTEME oTcuéra «Temexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaObuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChl Tea U JIEUCTBYIOIIEH Ha HETO CUJIBI.

8. Ha6moz[eHne PaBCHCTBA CUJI IIPpU B3aMMOJCHCTBUM TeIl.



9.

10.

11

H3MmeHeHne Beca Tela IIPA YCKOPEHHOM JBHKCHHH.
Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBHH.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYIOM B3aUMOJIEHCTBUY.

HaOnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH IPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NIPHU IBHKEHUU TeJIa MO IEHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

®

10.

11.

KonctpynpoBanue Tpakta Juisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABM)KEHUS
HIapUKa WK TEIEKKH.

Onpenenenue CpeAHEel CKOPOCTH CKOJBKEHHUS OpycKa MM JIBUKECHHUS IapHKa I10
HAKJIOHHOM INIOCKOCTH.

Omnpenenenne YCKOpEHHs Tella MPH PABHOYCKOPEHHOM JIBIKCHMH II0 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runoTessl: €ciiv Ipy paBHOYCKOPEHHOM JIBUYKEHUHU 0€3 HauaJIbHOU CKOPOCTH
ITYTU OTHOCATCA KaK P/ HEUETHBIX YHUCCII, TO COOTBECTCTBYIOIIUEC ITPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI HOPMajbHOTO
JTABIICHUSL.

Omnpenenenne KodhUIMEHTA TPESHUSI CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne padOTHl CUTIBI TPEHUS TPU PABHOMEPHOM [BWKEHUH Tela II0
TOPU30HTAILHONW MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YIPYrOCTH TpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEIIOABM>XXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

N3yueHne 3aKkoHa COXPaHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckne Kos1e0aHusl ¥ BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM: MEpHOA, 4acToTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kosnebaHus. BoiHyxneHHble koneOaHus. Pezonanc. MexaHuueckue BOJHBI.
CBolicTBa MeXaHN4YeCKUX BOJIH. [IposiosibHbIE 1 monepeuHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

=
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Habmronenue xonebanuii Ten Mo 1eCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCcTUYeCKHU# pe30HaHC.

ﬂaﬁopamopubte padomul u onvimol.

1.

Ornpezenenne 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHIECKOTO MasiTHUKA.



2. OmpezaeneHue 4acTOThI U MEpHOa KOoJeOaHUH MPYKMHHOTO MasiTHUKA.
3. MHccnemoBanue 3aBUCHMMOCTH IEpHOJAA KOJEOAHW MOABEUICHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH MepHoOfa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD IEPH0/1a KOJIEOAHN IPYKUHHOTO MasiTHUKA
OT Macchl I'py3a U )KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ICHUsI.
Pa3nes 10. Di1eKTpOMarHuTHOe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHUTHOE NoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX
BOJIH. [lIKasia 351eKTpOMarHuTHBIX BOJH. MCIonb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJisiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TeneoHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)XKE€HUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHoe BHyTpeHHEe OTpa)KeHUE CBETa.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.
JIunza. Xox mnyweit B muH3e. Onrtuyeckas cucrema ¢oToanmnapara, MHUKpPOCKONa u
Tesneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cllo’keHUE CIIEKTPaIbHBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomiei Junse.
Xop Jydeil B paccenBarolle JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
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. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIa U TEJIECKOMA.

10. Mopens riasa.

11. Pa3noxxeHue Genoro cBeTa B CIEKTP.

12. Tlonydenue Genoro cBera MpH CIOKEHUU CBETA PA3HbBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIUIa OTPAKEHUS CBETOBOTO JIy4a OT yIila NaJeHUsl.
2. U3yueHue xapakTepUCTUK N300paKE€HUs MPEAMETA B IIIOCKOM 3epKaJe.



3. MHccnenoBaHue 3aBUCUMOCTH yIila MPEIOMIICHHUs CBETOBOIO JIyya OT yIJla MaJeHHs Ha
IPaHUILIE «BO3LYX—CTEKIION.

[Tony4yeHnne n300paXeHni C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CUJIbI COOMpAOILEH JINH3BL.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBIE
GUIBTPHL.

No vk

Pa3nen 12. KBanToBble iBJI€HUS.

Oneiter Pe3epdopna u rianerapuas Mozaenb aroma. Mojaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHeHyaThie ClIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oerta- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyknonnas mogmens aromHoro sgapa. M3oromsl. PannoaktuBHble npeBpamenus. Ilepuon
noJIypacnaaa aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3aps0BOrO0 U MAacCOBOTO YMCE. DHEPrus CBSI3U
aTOMHBIX sijiep. CBs3b Macchl U 3HEpruu. Peakuuu cuntesa u nenaeHus saep. crounuky sHepruu
Connua u 3B€31.

Snepnas snepretuka. JIeiicTBUA paguOaKTUBHBIX U31yYEHUN HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4€HUS U TOTJIOMICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. CunekTp BozOpoJa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOUINX U3Ty4YEHUH.

Perucrpanus uziyyeHus IpupoIHbIX MUHEPAIOB U IPOJIYKTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY MyTH (I10

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO QoOHA.

IToBTOpHTEIBLHO-00001IAKOIINI MOYTb.

[ToBTOpHUTENBEHO--0000IAIONINIT  MOAY/Ib MpeAHAa3HAuYeH JJii CUCTeMaTu3alluu U
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIESITEbHOCTH, IPHOOPETEHHOTO MPH U3YyUEHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke U1 00ydaromuxcs, BEIOPaBIIKUX 3TOT Y4€OHBIN npeaMeT.

[Tpu n3ydeHnn 1aHHOTO MOYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIBI A€SITETbHOCTH,
Ha OCHOBE KOTOpPBIX OO0ecleYuBaeTcsi JOCTHKEHHE TMPEAMETHBIX U MEeTallpeIMETHBIX
IUIAHUPYEMBIX pe3yJlbTaToOB O0y4eHHUs, (OPMHUPYETCS €CTeCTBEHHOHAay4Has TIPaMOTHOCTD:
OCBOEHHE Hay4YHbIX METOJIOB UCCIIEIOBAHMUS ABJIIEHUH IPUPOABI U TEXHUKHU, OBJIa/IEHUE YMEHUSIMU
OOBACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJyYeHHbIE 3HAHUS, pelIaTh 3ajaul, B TOM YHCIIe
KAaUECTBEHHBIE Y KCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTeP JaHHOTO pa3felia pealu3yercs 3a C4ET Toro,
4yTO 00y4aronuecs BHIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBJICHUS
B OKpYXKarollel MPUPOIE U IOBCETHEBHOM JKNU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHMs (U3NUECKUX SIBICHUH, B TOM 4HCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;



00BACHATH HAay4YHBbIC OCHOBBI HauOosiee BaKHBIX ,Z[OCTI/I}KGHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
HAImpuMmep, NPpakTUICCKOro UCITOJIb30BaAHUA PA3JINYIHBIX HCTOUYHHUKOB SHCPIUU HA OCHOBC 3aKOHA
MMpeBpalICHUA U COXpPaHCHHA BCCX M3BCCTHBIX BUIOB SHCPI'UH.

I[TNIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA30OBAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPEAMETHBIX O6paSOBaTeJ'IBHI>IX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIIUE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

— TPOSIBJICHUE MUHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSTHHUIO POCCHMCKOHN (pU3MUECKOn
HayKHU;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB,

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— OCO3HAHHUEC BAXKHOCTHU MOPAJIBHO--3TUYCCKUX MTPHUHIHIIOB B ACATCIIBHOCTU y‘-IéHOFO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUATHE ICTETHUECKUX KauecTB (PU3NUECKON HAYKU: €€ TapMOHMYHOIO MOCTPOCHUS,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH,

4) 1EHHOCTH HAYYHOT0 MO3HAHUA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TENIbHOCTH,

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HAHUE [IEHHOCTH 0€30MacHOro o0pasa *KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BaYKHOCTH TPaBWJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA OPOrax, C AIEKTPUIECKUM U
TCIIJIOBBIM O60p}IZ[OBaHI/IeM B IOMAIIHUX YCIIOBUAX;

— c(OpMUPOBAHHOCTH HaBbIKa pe(ICKCUH, TPHU3HAHIE CBOETO MPaBa Ha OLIUOKY U TaKOTO Ke
MpaBa y Ipyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

— aKTUBHOE y4acTHe€ B pPEIICHUH MPaKTUUYECKHUX 3a/1a4 (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3aIyu, Topo/ia, Kpasi) TEXHOJIOTMUYECKOU U COIMATbHOM HAMPaBIEHHOCTH, TPEOYIOINX
B TOM 4HCJI€ U (U3NUECKUX 3HAHU;

— UHTEpEC K MPaKTHUYECKOMY H3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHe (PU3MYECKUX 3HAHWM [ pelieHus 3agad B oljacTu
OKPY)KaI-OHIeﬁ CpE€abl, INITAaHUPOBAHUA IOCTYIIKOB 1 OICHKH NX BO3MOXXHBIX HOCJ'IG)]CTBI/II\/'I JJISA
OKpY>Kalolle Cpeibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHHS;

8) ajanTannu K U3MEHSKIIUMCS YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpe/bl:

- HOTpe6HOCTB BO BSaHMOJIeﬁCTBHH IIpyU BBITIOJHCHHUHU I/ICCJ'Ie}IOBaHI/II\/’I U IIPOCKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM JAPYTUX;



® — [IOBBILIECHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTD;

e — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyIupOBaTh HJIEH,
MIOHSTHSL, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

e — oco3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTH (DU3HKHY;

® — [JJAaHHPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUIA;

® — CTpPEMJICHHE aHAJIU3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHUM;

® — OIICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
rJ100aMbHBIX TOCTIEACTBUM.

METAIIPEJJMETHBIE PE3VJIbTATbBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT copMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUeOHbIC EUCTBHUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBUIBJISATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHH);
e yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIacCU(UKALMU, OCHOBAHUS AJIs1 00001IeHNs
U CPaBHEHUS;
® BBIIBJISATH 3aKOHOMEPHOCTU U MPOTUBOPEUMS B pacCMaTpUBAEMbIX (PAKTax, TaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BBIIBJISATH NPUYUHHO--CIEICTBEHHbIE CBSA3M NPU HM3YYEHUU (PU3MUECKUX SBICHUN U
NPOIIECCOB, JIENIaTh BBIBOABI C WCIOIB30BAHUEM JIEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBS3SX (PU3NYECKUX BEITUYNH;
®  CaMOCTOSITEIbHO BBIOMpATh CIIOCO0 perieHus yueOHo! (pu3nueckoil 3a1auu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HanOoiee NOIXOAAMIETO € YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!
®  UCMOJb30BATH BOIPOCH KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,
® TIPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IIIaHY OIBIT, HECIIOKHBIA (PU3NIECKUN
HKCIEPUMEHT, HEOOIIBIIIOE UCCIeI0BaHUE (PU3MUECKOTO SBICHUS;
® OIICHUWBaTh Ha NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYUYEHHYIO B XOJI€
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;
® CaMOCTOATENbHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTam
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;
e [IPOrHO3UPOBATh BO3MOXKHOE JlabHElIIee pa3BUTHE (PU3NYECKHUX MPOLIECCOB, a TAKXKE
BBIJIBUTATH TIPEATIONOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Pabora ¢ undopmaumeii:
® TPUMEHSTH PaA3MYHBIE METO/bI, HHCTPYMEHTBI W 3alpOChl MPH IOWCKE W OTOOpe
MH(pOpMallMU WIK JaHHBIX ¢ YYETOM MpeIoKEeHHON yueOHOo! (hru3nueckoi 3a1auu;



AHAIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX
BUIOB ¥ (POPM IIPEIICTABIICHUS;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBbHYIO (HhOpMy TpeAcTaBieHUs HHDoOpManuu u
WLTIOCTPUPOBATh pElIaeMble 3aJla4d HECIOKHBIMH CXEMaMH, JUarpaMMaMHd, WHOU
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOIepKaHue 0JIaroKenaTeIbHOCTH OOICHHS,
COIIOCTABJIAAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYME U CXOJICTBO TO3HIINH;

BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHCHHOT'O (1)I/I3I/I‘I€CKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

MIOHMMATb U UCII0JIb30BaTh IPEUMYLIECTBAa KOMAaHAHON U MHAWBUIyaJIbHOU pabOThI IpU
pELICHUH KOHKPETHON (PU3UYECKOM MPOOIEMBI;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTIDKEHUIO: PACIPENeNIATh POJIH, 00CY)KAATh MPOILECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OThI, JOCTHUTras KAueCTBEHHOTO pe3yjbTara MO CBOCMY
HaIpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OILICHUBATh KAY€CTBO CBOCTO BKJIA/Ia B OOIIHIA TIPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

BBISIBIISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYaAIUX, TPEOYIOIIMX Ui peICHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIbHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIIOBAaHMUsl C Y4ETOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, 3MOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IIaH €€ H3MEHEeHMUS,

OOBSACHATH MPUYUHBI TOCTHKEHUS (HEJOCTUKEHUS) PE3YyIbTaTOB AESITEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUAM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;



NpU3HABATh CBOE MpaBO Ha OMMOKY NpHU pEHICHWH (QHU3UYECKUX 3a1ady WIH B
YTBEPKICHHAX Ha HAy4YHbIE TEMbI M TAKOE K€ IIPaBO APYroro.

I[TPEAMETHBIE PE3YJIBTATEHI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCMOJIb30BaTh IOHATHS: (U3MYECKME M XUMHYECKUE SBJICHUS, HaOJI0JeHHE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, ra3oo0pa3Hoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTopHsl,
paBHOZAEHCTBYOIas cwia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
coO0LIAOIIUECs COCYIbI;

pasnnyath siBiieHus (1ud¢y3us, TeII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICIHCTBUE Tell, PABHOBECHE
TBEPABIX TEN € 3aKPEIUIEHHON OCBIO BpallleHUs, IEpeiada JaBJICHNS TBEPIBIMU TEIAMM,
XKHUJIKOCTSIMH M Ta3aMu, aTMoc(epHOe JaBlicHHE, IUIaBaHWE TeJ, TNPEBPALICHUS
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh NPOSIBIIEHUE U3YUYCHHBIX (M3MUECKUX SIBICHUI B OKPYXKAIOLIEM MUPE, B
TOM 4Yucie (pu3nyuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha KMBOM OpPraHu3M, IUIaBaHUE pbIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
Tesa, >KUJKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT TOJEe3HOro JeHCTBHS MEXaHU3MOB,
KMHETHYecKass M MOTEHLHUalbHasl 3HEPrus), MpH OINUCAHUU MPaBUIBHO TPAKTOBATh
(bu3HYECKU CMBICI UCIOIb3YEMbIX BETUYHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIMYUHY C
JPYTUMH BETUYMHAMM, CTPOMTH IpaduKHd H3YyYEHHBIX 3aBUCUMOCTEH (uznueckux
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3nUecKue SABICHUS U MPOLIECCH, HCIIOJb3Ys MpaBuIIa
CJIOKEHHMsI CHJT (BJIOJIb OJIHOM IpsiMoit), 3akoH ['yka, 3axon Ilackains, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TPABUIO» MEXAHWKH, 3aKOH
COXpaHEHMs] MEXaHMYECKOW SHEPrHM, NMPH 3TOM JaBaTh CIOBECHYIO (POpPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHYECKOE BBIPAKEHMUE;

OOBSICHATH (PU3HUECKUE SBICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO-
-CJI€/ICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHUE U3 12 TOTMYeCKUX 1IaroB ¢ onopoi Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (DU3MUYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;



pemath pacu€THble 3agayd B -2 neHCTBHS, WCHOJIB3ys 3aKOHBI M (OPMYIIBI,
CBs3bIBarOIME (PU3NYECKHUE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4l 3alIUChIBATh
KpaTKoe YCJIOBUE, MOACTABIATH (pU3MUECKHe BETUYMHBI B (POPMYIJBI U MPOBOAUTH
pacyéTbl, HAXOAWUTH CIPABOYHBIC [aHHbIE, HEOOXOAWMBIC JJIs pEIIeHUs 3anaad,
OLIEHUBATh PEATUCTUYHOCTD MTOJyYCHHON (PU3NUECKON BEIUYHHBI;

pacrio3HaBaThb MPoOIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIACIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pasinyaTth ¥ MHTEPIPETHUPOBATh IOJIYYEHHBIH pe3ysbTaT, HaXOIUTh OIIMOKH B XOJ€
OIbITA, JIEJ1ATh BBIBOJIBI 110 €70 PE3y/IbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOIIOACHUIO (PU3MUYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITNOJIHATH IPSIMbIE U3MEPEHMS PACCTOSIHMSI, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C UCIOJb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCONIOTHOM MOTrPELIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (DPM3MYECKON BEITUYMHBI OT JIPYroi ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCMMOCTH ITYyTH PaBHOMEPHO JBHXKYILEIOCs
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAan
COIPUKOCHOBEHHMSI T€J, CHJIbl YIPYTOCTH OT YIJIMHEHMs NPYXXUHBI, BBITAJIKUBAIOLIEH
CHJIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIAaBaHUS TEJ, YCJIOBHI pPaBHOBECHS pblYara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cielysd MPeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThbl MOJy4YECHHOMN
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE IPEAJIOKEHHBIX TaOIUIl ¥ TpauKOB, 1€1aTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BEIWYUH (IUIOTHOCTh BEIIECTBa
KUAKOCTHU W TBEPAOrOo Tela, CWJIA TPEHUS CKOJNbXKEHHUS, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIas Ha MOTPYKEHHOE B HKHUAKOCTb TEJO,
KO3(QUIMEHT MOJEe3HOro ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MpPEIOKEHHOU
MHCTPYKIHMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEJIMYUHBI;

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAHMUA (B TOM 4YMCIE: MOUIMIIHUKH, YCTPONCTBO
BOJIONIPOBO/A, THAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMepax) MPaKTHYECKOrO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMA B TOBCEJIHEBHOW KM3HM s OoOecredeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUOOpaMu W TEXHUYECKUMH YCTpOICTBaMu,



COXpaHEHMsI 3/I0pOBbsi M COONIONEHUS HOPM HKOJOTMYECKOTrO IOBEIECHUS B
OKpYXKarolleu cpese;

OCYILECTBIIATh OTOOP HMCTOYHHUKOB HH(opManuu B MHTepHETe B COOTBETCTBHM C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUNA U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHHKOB BBIAEIATh HHPOPMALIMIO, KOTOPAsl SIBJISAETCS IPOTUBOPEUUBON
WA MOXET ObITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH YYEOHBIX 3aJaHUH Hay4yHO--TIIONYJISIPHYIO JIUTEPATYPy
(GU3M4ECKOro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUM W3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(popMaruu (pru3n4eckoro coaepkaHusi, B TOM YHCIIE MyOJIMYHO J1eNIaTh
KpaTKHhe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEIOBAHUM, IPU ITOM
IPaMOTHO HUCHOJb30BAaTh M3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpenenirtbh 0053aHHOCTH B
IPYIIIE B COOTBETCTBHUHM C IIOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 32 BBIITOJIHEHUEM IUIAHA
NecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIH,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJACUCTBHE, YUUTHIBASI MHEHUE OKPY>KAIOILUX.

K kxonny oOyuenus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHHS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIIEHHBI U HEHACBILICHHBIN Map, BIaKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSI
SHEprus, TeIJIOBOI JIBUTATelNb, SIEMEHTAPHBIN NEKTPUUECKUI 3aps, NEKTPHUECKOe
110J1€, MPOBOJHUKYU U AUDIEKTPUKH, TOCTOSHHBINA 3JIEKTPUUECKUM TOK, MATHUTHOE I10JIE;
pa3nuyath sBI€HUS (TEIUIOBOE pacIIMpeHHe W cXKaTue, Terionepenaya, TeIioBoe
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUEe, KOHJEHCcallus,
IUIaBJICHHE,  KpUcTauu3auuss  (OTBEpAEBAaHME),  KHUIIEHHE,  TeIonepenada
(TEerIONpPOBOJHOCTb, KOHBEKLIMS, W3Iy4YEHHE), DJICKTPU3ALUs Tel, B3aUMOJAEHCTBHE
3aps0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, JEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpOMarHuTHas
UHAYKIHS) TI0 ONHCAaHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM uucie (U3NYECKHe SBIEHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBIIEHHUS B IPHUPOAE, KpHUCTAUIBI B mpupone, usnydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
JJIEKTPUYECKUE SIBICHUS B aTMOc(hepe, IIEKTPUYECTBO KUBBIX OPIaHU3MOB, MarHUTHOE
nojie 3emiu, peid moaocoB, poib MArHUTHOTO MOJIS JJIS JKU3HU Ha 3emiie, OoJIsIpHOoe
CUSIHME, TPH 3TOM IE€PEBOAMTH IPAKTHUECKYIO 3aJadyy B Yy4eOHYIO0, BBIJICIATH
CYIIIECTBEHHbIE CBOMCTBA (IPpU3HAKN) PUINUECKUX SBJICHUM;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3MUECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJWYECTBO TEIUIOTHI, YAeNIbHas
TEIUNIOEMKOCTh ~ BEIECTBA, YyAeIbHAs TEIJIOTa IUIABJIEHUS, YJeJIbHAs TeIloTa
napooOpa3oBaHMs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQHUIHMEHT MOJIE3HOrO



JIEMCTBUS TEIJIOBOM MAIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3yXa, JJEKTPUYECKHUU
3apsij, CUJIa TOKA, 3JIEKTPUUECKOE HAIIPSDKEHNE, COIPOTUBIIEHNE IPOBOIHUKA, YAEIBHOE
COIIPOTHBIICHUE BEIIECTBA, pa00Ta U MOLTHOCTH JEKTPUUECKOTO TOKA), IIPH OMUCAHUN
MPABUJIbHO TPAKTOBATh (U3UUYECKUN CMBICT UCHOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U
eAMHULBI (U3NYECKUX BEIUYHMH, HAXOAUTh (OpPMYJbl, CBSA3BIBAIOIINE JAHHYIO
GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHYMHAMHU, CTPOUTH TpadUKH H3yYCHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJIIPHO--KHHETUYECKOW TEOPUU CTPOCHMS BEILECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHa, 3akoH coxXpaHeHus SHEPTUH, TPU
3TOM JaBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KCHHUE;

OOBSICHATH (pU3MUYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
OTopoii Ha 1-2 M3y4EHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3yS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (PM3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4H 3aIUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX Ui PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI U POPMYJIbI, HEOOXOIUMBIE IS €€ pelIeHHUs], TIPOBOAUTH PACUETHI U CPAaBHUBATH
MOJIyYEHHOE 3HauU€HUe (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTh TPH TOMOIIHN (PU3NYECKUX METOIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEOBAHUS, BBLACIATh IPOBEPSEMOE IPEANOIOKEHHE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KamwUIspHBbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH IPOLIECCAa OCTHIBAHUS M HATPEBAHMS IIPU U3ITYYEHHUH OT LIBETa
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAu €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aUMOJICHCTBUE SJEKTPUUYECKUX 3aPsA0B, B3aMMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEpPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  000pylOBaHMs, ONUCBHIBATH XOA OIBITa U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITMIOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3.yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
¢u3nyecKuX BENWYHMH, CPaBHMBATh pPE3yJbTaThl H3MEpPEHUl ¢ yd4€ToM 3aJaHHOMN
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuleIbHOTO COEJUHEHHI MPOBOJIHUKOB):



IUITAHUPOBATh HCCIEI0BaHUE, COOMPATh YCTAHOBKY W BBINOJHATH MU3MEPEHMs, CIEays
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPHUMEHTAIbHYIO YCTaHOBKY, CIEAys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

e coOmonzaTh MNpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHMS (B TOM YHCJE: CHUCTEMA OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUIaTeNb
IIOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCTHIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BATEeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

e [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(POpPMALMIO O MpHUMEpax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoOicTBaMmuy,
COXpaHEHMsI 3/I0pOBbsi M COONIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEAECHUS B
OKpYKarollei cpee;

®  OCYILECTBJIATH MOMCK HH(pOpMALIUU (PU3HUECKOTO cofepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMS JTOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
uH(pOpMalLHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;

® 1CIIOJIb30BaTh MPHU BBHIOJHEHUHU YUE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO JINTEPATYPY
(bu3NYECKOro colep KaHUsl, CIIPAaBOYHbIE MaTepHaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

e Co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKMe YCTHBIE COOOIIeHHs, 00o00Imas
MH(OPMaLIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JEATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (pHU3MKH, COMPOBOXK/JIATh BHICTYIICHHE MTPE3EHTAIIUEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBAaThb  COOCTBEHHBIM BKJIaJd B  JEATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh TMOHATHS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3Ku, LEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHWsI M TIOTJIOIICHUs, anbga-, Oera- U Tamma-
U3JTy4EHUs], U30TOIBL, SJIEpPHAsi DHEPIeTHUKA;

pa3iauyaTrh SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXarolllhe U BBIHY)KJIEHHBIE KojeOaHus), Pe30HaHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYIECHHUS ) T10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE
(bu3nyeCcKoe SIBJICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUIA B OKpYKaromeM Mupe (B
TOM 4Hclie (PU3NYECKHE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOEe  JeHCTBHE  BUAUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHUE, MEPEMEIEHUE, MTyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHMs, CUJIA YNPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs], BEC Teja, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, NOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS SHEPTUS CKAaTOW MPYKUHBI, KHHETUYECKast
SHEPrus, MOJHAsg MEXaHUYECKask YDHEPTHsl, IEPUO] U YacTOTa KoJIeOaHu, ITUHA BOJTHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHUS CPEJIbl),
IIPU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCMOJIb3YEMbIX BEIMYUH,
0003Ha4YeHHs] U €AUHULIBI (PU3UUYECKUX BEITMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH TPpaUKH U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapakTepu30BaTh CBOMCTBA Tell, (U3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPAHEHHUsI HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPa)K€HUS W TMPEIOMJIEHUS CBETA, 3aKOHbl COXpPaHEHUs 3apsA0BOrO M
MacCCOBOT'O YHCEJI TTPH SJIEPHBIX PEAKIIHSIX, IPH TOM JIaBaTh CJIOBECHYIO ((OPMYTHUPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;



OOBSICHATh (hU3MYECKHE TMPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPHUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHbI U (OpMyIbI, CBSI3bIBalOLIMEe (PU3MYECKHE BENUYMHBI: Ha OCHOBE aHalu3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUINE MU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
bu3nYeCcKOil BETNYMHBL;

pacrio3HaBaThb MpoOIeMbl, KOTOPBIE MOKHO PEIINTh TPU MOMOIIH (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEJOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKEHHE,
OLICHMBATh MPABWJIBHOCTh TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, MENaTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOICHUH U OIBITOB;

MPOBOAMTDH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuii MPyKUHHOTO MAaATHHUKA OT MAaccChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJECOAHUM, MPSIMOIUHEHHOE pacpOCTPAHEHUE
CBETa, pa3jIoKeHHe OEeNIOro CBETa B CIEKTP, U3YUYEeHUE CBOMCTB H300paKEHHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TMpeAMeTa B coOuparoled JuH3e, HaOJIoJACHHE
CIUIOIIHBIX ¥ JIMHEHYATBHIX CIIEKTPOB H3IIyUEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTaHOBKY U3 M30BITOYHOTO Habopa 00OpydOBaHMs, OMUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpeneNss cpeaHee
3HAUYCHHE H3MepsieMON BenWYMHBI ((POKYCHOE pacCTOSHHE COOMparoiel JHH3bI),
000CHOBBIBaTh BBIOOp criocoba nu3mepeHus (M3MEpUTEIBLHOTO PUO0pa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KoieOaHUi MaTeMaTHYeCKOTO MasiTHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXXEHUs CBETa OT YIJia MajJieHus M yria npeioMJIeHUs OT
yria majieHus1): IUIaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATENbHO COOMpaTh YCTaHOBKY,
(GUKCUPOBATh pPE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKUX BEIWYHH B BUJC
TaOIUI U TpaUKOB, AeTaTh BEIBOBI M0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh TPYKUHBI, KOOPPHUINEHT TPEeHHsI CKOJBKEHHUsS, MeXaHWuyeckass paboTa u
MOIITHOCTb, YaCTOTA U IMEPHO/I KOJIeOAHNIH MaTEMAaTUIECKOTO U IPY>KUHHOTO MasITHUKOB,
onTHYeCKas Cuwia coOuparome JMH3bl, pPaJUOaKTUBHBIMN (OH): MIaHUPOBAThH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH W3MEPEHUs,
clleys MPeI0KEHHOM HHCTPYKIIUH, BBIYUCIISATh 3HAYCHNE BEJTMUUHBI U aHATTU3UPOBATh
MOJIy4YEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUH;

coOyoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOPHBIM
00opy0BaHUEM;



pa3nu4yaTth OCHOBHBIC NPU3HAKUM H3YUYEHHBIX (M3MYECKHX MOJENEl: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IJIaHETapHask MOJEIb aTOMAa, HYKJIOHHAs: MOZEINIb aTOMHOTO S111pa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, JATYUKH MOJIOKEHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHIEHUU y4yeOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS U300pak€HUN B IUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOAUTH TPHUMEPHl (HAXOAWTh HH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarollleH cpeae;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUU Y4EOHBIX 3aJJaHUH Hay4yHO--TIONYJISPHYIO JIUTEPATyPy
(buU3M4ecKoro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE UH(OpMaLIUY U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBINA ammapar M3y4yaeMmoro pasaena (U3MKd MU
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHHUKOB.
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®dusuka - HayKa
0 mpUpoe

bu6mmoteka [IOK
https://m.edsoo.ru/7f

416194

BousiBienue  paznmuumii  MeXay —(QU3HYECKMMH U
XUMUYECKMMM IpeBpameHusMu. Pacno3naBanue u
KJ1accupuKanus du3naeckux SIBJICHUM:
MEXaHUYECKHUX,
MarHuTHBIX U CBETOBBIX. HaOumtoneHue u omnucanue

(bu3MUYECKUX SIBICHUN

TCIIJIOBBIX, QJICKTPHUUYCCKUX,

1.2

duznueckue
BCIINYHNHBI

bu6nuoreka [IOK
https://m.edsoo.ru/7f

416194

Omnpenenenue NEHBI ACTICHUAS IIKAIBI H3MEPUTEIHHOTO
npubopa. M3mepeHue IHMHEWHBIX pa3MEpOB Tel U
MPOMEKYTKOB BPEMEHH C YUYETOM MOTPELIHOCTEH.
W3mepenne o00BbEMA JKUAKOCTH W TBEPIAOrO Tela.
N3mepenue temneparypbl Ipu MOMOIIN KUAKOCTHOTO
TepMOMEeTpa M JaTdyhKa TemIeparypbl. BeimosnHneHue
TBOPYECKHX 3aJ[aHUH IO TTIOUCKY CIIOCOOOB M3MEPEHUs
HEKOTOPBIX (U3NYECKUX XapaKTEPUCTHK, HAIpUMep,
pa3MepoB MaiblX OOBEKTOB (BOJIOC, IPOBOJIOKA),
yAaNEHHBIX OOBEKTOB, OOJBIINX PACCTOSHUI, MalbIX
MIPOMEKYTKOB BpeMeHU. OOcyKeHne MmpeiaraéMblix
CIoco00B

1.3

EcrectBeHHOHAY
YHBIA METOJ
TTO3HAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f

416194

BI)IJIBI/I)KGHI/IG THUIIOTE3, 06’I)$ICH$IIOH_[I/IX IIPOCTHIC

SABJICHHA, HaOpUMEp: — IOUYEMY OCTaHaBJIMBACTCA

JABYXXYLICCCA 110 FOpHSOHTﬁJ’IBHOﬁ MMOBEPXHOCTHU TECIIO,
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Paznen 2. Tleps

6

OHa4YaJIbHbBIC CBECACHUA O CTPOCHHU BCUICCTBA

— TOYEeMYy B JKapKyl0 IOTOJYy B CBETJIOM OJAEKIe
npoxjagaHei, ueM B TéMHOU. [Ipennoxxenue crocoOoB
npoBepku rumnote3. [IpoBeaeHue wucciaeaoBaHUS 110
MpOBEpPKE  Kakonmbo  rumote3bl.  IlocTpoeHue
MPOCTEHIMX Mojeel puznueckux sSBJIECHUN (B BHIE
PUCYHKOB WJIHM CXEM), HAlpUMEp NaJCHUE MPEIMETa;
MPSIMOJIMHENHOE pacpOoCTpaHEHHE CBETa

HabGmonenue u WHTEPIIPETAINS OTIBITOB,
CBUJCTENBCTBYIOIIUX 00  aTOMHO-MOJEKYISIPHOM
CTPOCHMHM BEIIECTBA: OMNBITHI C PAaCTBOPEHHUEM
bubnmnorexka [JOK  pasnuunbix BemiecTs B Bojie. OlieHKa pa3MepOB aTOMOB
Ctpoenue ) i
2.1 1 https://m.edsoo.ru/7f u  momekyn ¢ wucmonb3oBaHueMm  (ororpadmuii,
BeIlleCcTBa
416194 [OJIyYEHHBIX HA AaTOMHOM CHJIOBOM MHKPOCKOIIE
(ACM) — nabGoparopHas pabota mo teme: «OreHka
JUaMeTpa aToMa METOJIOM PSJIOB (C HCITOJIb30BAHHEM
dboTorpaduii)». OnpenenecHue pa3MepoB MaJIbIX TEJl.
Habmonenue n o0bsacHeHne OPOYHOBCKOTO ABUKECHHUS
JIBmkeHHEe U W SBJICHUS W uu. [IpoBenenue u OOBSCHEHHE
5 bu6mmoteka [IOK (1)6(1)y3 P
B3aMMOJICHCTBHEC OTBITOB 10 HAOJIIOJICHUIO TEIUIOBOTO PACIITUPEHUS
2.2 2 1 https://m.edsoo.ru/7f P P
YaCTHII 416194 ra3oB. [IpoBemeHne © OOBSICHEHHWE OIBITOB TIO
BEII[ECTBA - OOHApYKCHHUIO CHJI MOJIEKYJIIPHOTO TPUTSHKCHUS U
OTTaJKWBaHUS
Ornucanne (C WCIONMB30BAHUEM TIPOCTBHIX MOJICIICH
ArperatHbie bubmmotexa [JOK ( . P . )
OCHOBHBIX Pa3JINIMi B CTPOCHHH T'a30B, KHJIKOCTSH 1
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f . N
TBEPABIX Ten. OObSICHEHHE MaJloll CKUMaeMOCTH
BEIIIECTBA 416194 . . .
- KHUJIKOCTEH W TBEPIBIX TeJ, OOJBIIONH CKUMAEMOCTH
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ra3oB. OObsicHeHHE coxXxpaHeHHs (POPMBI TBEPABIX TEI
u TekydecTd Kkunkoctu. [IpoBeneHwe OmNBITOB,
JIOKA3bIBAIOIINX, YTO B TBEPAOM COCTOSHUHM BOIBI
YaCTHIIBI HAXOJATCS B CPETHEM JANbIIE APYT OT JApyra
(MJIOTHOCTH MEHBIIIE), YEM B JKUAKOM. Y CTaHOBJICHHUE
B3aMMOCBSI3M MEXJIYy OCOOCHHOCTSMHU arperaTHbIX
COCTOSIHUH BOABI M  CYIIECTBOBAaHHEM  BOJHBIX
opranuzMoB (MC — 6uomnorusi, reorpagusi)

Paznen

3. JIBM>KCHHE U B3aUMOJICHCTBHE T

Hccnenosanue pPaBHOMEPHOI'O JBHXXCHUA,
OIIpCACIICHUC €ro IIPU3HAKOB. HaGJ’IIOI[eHI/Ie
HCPABHOMCPHOI'0O ABHMIKCHHUA MW OIPCACICHUEC €TI0
OTJIMYUHA OT PaBHOMCPHOI'O ABUKCHMUA. Onpez[eneHI/Ie

M bubnnorexka JOK ckopocT paBHOMEpPHOro JBMXKEHMs (LIapuka B
€XaHUYeCKOe
3.1 3 https://m.eds00.ru/7f >xunkocTd, MOJAENH 3JIEKTPUYECKOTO aBTOMOOWIS M
JIBIDKCHUE .
416194 T.1.). OnpeneneHue cpeaHE CKOPOCTH CKOJIbKCHHS
Opycka WIM IIapuKa TIO0 HAKIOHHOW TUIOCKOCTH
Pemenne 3amau Ha ompezeneHHe ITyTH, CKOPOCTH U
BPEMEHU PaBHOMEPHOTO IBHKEHUS. AHaIN3 TpaduKoB
3aBHCUMOCTH IIYTH U CKOPOCTH OT BPEMEHHU
OObsicHEeHHEe M TIPOTHO3UPOBAHME  SIBJICHMI,
OOyCJIOBJICHHBIX  WHEpIUEH,  Hampumep,  YTO
bubnmnoreka [IOK  mpoucxoaut mpu TOPMOKXEHUM WIIM PE3KOM MaHEBpE
Huepnus, macca,
3.2 4 1  https://m.edsoo.ru/7f aBTomMoOMIs, TOYEMy HEBO3MOKHO MTHOBEHHO
TUIOTHOCTb
416194 MIPEKPATUTD IBUKEHUE HA BEJIOCUIIENIE TN CAMOKATe U

T. . HpOBe,I[eHI/IC )51 aHaJInu3 OIIBITOB,
ACMOHCTPUPYIOIUX HU3MCHCHUC CKOPOCTHU ABUKCHUA
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Cwuita. Bunsr cuin
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bu6nuoreka [IOK
https://m.edsoo.ru/7f

416194

Tena B pe3yibTare ACWCTBUS HA HErO JPYrUX Ted.
Pemenne 3amau Ha ompeneNieHHE MacChl Tela, ero
00béma u TotHocTH. [IpoBenieHre n aHaU3 OIBITOB,
JEMOHCTPUPYIOLITHX 3aBUCHMOCTh MU3MECHEHUS
CKOPOCTH TeJla OT €ro MaccChl NPH B3aHMMOJICHCTBUH
tei1. Vi3MepeHne Macchl Tena pa3IndHbIMU CIIOCOOaMHU.
OmnpeneneHue IUIOTHOCTH Tela B pe3yibTare
M3MEpPEHUs €ro Macchl U 00bEMa

N3ydyenne B3aMMOJEHCTBUS KaK IPUYUHBI H3MEHEHMUS
ckopoctu Tena win ero aedopmanuu. OnucaHue
pEabHBIX CUTYallU B3AUMOAEHCTBUS TEJ C MOMOILBIO
MoOj€ene, B  KOTOPBIX BBOAMUTCA IOHSATHE W
n3o0pakeHue cuibl. V3ydeHWe CHIIBl YHOPYTOCTH.
WccnenoBanne 3aBUCMMOCTH CHIJIBI  YIIPYrOCTH OT
YIJIMHEHUS PE3MHOBOIO INHYpa WM MNPYXKHHBI (C
MOCTpOeHHEeM Trpaduka). AHaIU3 PAKTUYECKUX
CUTyalMi, B KOTOPBIX MPOSBIAETCS NEHCTBUE CHUIIBI
yrnpyroctu (Yupyrocts Msiua, KpOCCOBOK, BETOK JIepeBa
U 71p.). AHaIN3 CUTYyaluil, CBSI3aHHBIX C SIBJICHHUEM
TaroreHusa. OObsICHEHHE OpOUTAIBLHOTO JBUKCHUS
IJIaHET C HCIOJb30BAHUEM SIBJICHHUS TITOTEHUSI HU
3aKOHa MHepuuu. M3mepeHne Beca Tena ¢ MOMOILBIO
nuHamoMerpa.  OOocHOBaHME ~ 3TOro  crocoba
n3MepeHus. AHaIM3 W MOJEIMPOBAHUE SIBJICHMUS
HEBECOMOCTU.  OKCIEPUMEHTAJIbHOE  IOJIY4YEHHE
IIpaBWJIa CIIO)KEHUS CWJI, HAIPaBJIEHHBIX BJIOJIb OJIHOM
MPSIMOM. Omnpenenenne BEJIMYHHBI
paBHOACHCTBYIOIIEH cuil. M3ydeHue Cuiibl TpPEHHS
CKOJIb)KEHUSI M CHJIbl TpeHusl mokos. MccrnegoBanue
3aBUCHUMOCTH CHJIbl TPEHHUS OT CHJIbl JIaBJIEHUS HU



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

Hroro no pasneny

21

CBOMCTB TPYLIUXCS ITIOBEPXHOCTEH. AHnanus
IIPAKTUYECKUX CHTyallUd, B KOTOPBIX IPOSBISIETCA
JeMCTBUE CHJIBI TPEHMsI, UCIOJB3YIOTCA CIIOCOOBI €&
YMEHBLICHNUs WU yBEJIWYEHUs (KaTaHUE Ha JIbDKaX,
KOHBbKaX, TOPMO)KEHUE aBTOMOOMWJIS, HCIOJIb30BAHUE
MOJIIMITHUKOB, IJIaBaHUE BOJHBIX >KMBOTHBIX W Jp.).
Pemenue 3amau c ucnoinb30BaHUEM (opmyn s
pacdy€ra CWJIBl TSKECTH, CHJIBI YIPYTOCTH, CHIIBI
TPEHUS

4.1

4.2

Paznen 4. JlaBnenue TBEPABIX T, )KUIKOCTEN 1 I'a30B

JlaBreHue.
Ilepenaua
JIaBJICHUS
TBEPABIMU
TEJIaMH,
JKUJIKOCTSIMU U
raamu

JlaBneHnue
KUIKOCTH

bu6mmoteka [IOK
https://m.edsoo.ru/7f

416194

bubnuoreka [IOK
https://m.edsoo.ru/7f

416194

AHanu3 W OOBSCHEHHE OIBITOB U MPAKTUYECKUX
CUTyallMil, B KOTOPBIX MPOSBISETCS CHJIA JaBJICHUS.
O6ocHOBaHME CIIOCOOOB YMEHBIICHUS U YBEIHUCHUS
napiieHus. V3ydeHrne 3aBUCMMOCTH JABJICHHS rasa OT
o0béMa u Temmeparypel. M3yueHue ocoOEeHHOCTEH
repeaadn JaBJICHUs TBEPIBIMU TEIAMH, )KUIKOCTSIMH U
razamu.  OOOCHOBaHHE  pEe3yJlbTATOB  OIBITOB
OCOOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIIOM,
KUJKOM u ra3zoo0pa3zHoM COCTOSIHMSIX.
DKCIEPUMEHTAIBHOE JI0Ka3aTelIbCTBO 3aKOHa
[Tackama. Pemenue 3amay Ha pacu€r JaBICHUSA
TBEPIOTO TeNa.

HccnenoBanue 3aBUCUMOCTH JABIEHUS KUAKOCTH OT
ITyOUHBl TOTPYXEHHS U IJIOTHOCTH  KHJIKOCTH.
HaGmionenne u  0OBSCHEHHE T'HIPOCTATUYECKOTO
rnapazokca Ha ocHOBe 3akoHa [lackansa. M3yuenue
cooOmraromuxcs cocynoB. Penienue 3amau Ha pacuér
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4.3

ATtMocdepHoe
JIaBJICHUE

bu6mmoteka [IOK
https://m.edsoo.ru/7f

416194

naBieHus  KUAKOCTH.  OOBsACHEHHE  MPUHLHUIA
JEHUCTBUSI TUAPABIMYECKOTO Mpecca, THEBMAaTHYECKHUX
MamyH. AHaIM3 ©  OOBSCHEHHE IPAKTUUYECKUX
CUTYaIWi, JIEMOHCTPUPYIOITUX TPOSBICHUE JTaBICHUS
JKUJKOCTH M 3akoHa [lackaiist, Hampumep IpoieccoB B
OpraHu3Me MpU rTyOOKOBOJIHOM HBIPSIHUU.

DKCHepruMEHTaIbHOE OOHApYKEeHHE aTMOC(EPHOTOo
JaBlIeHUs. AHaIM3 W OOBACHEHHE ONBITOB |
NPaKTUYECKUX CUTYallUH, CBA3aHHBIX C JEHCTBUEM
aTMOC(epHOro JIaBJICHUSI. OO0mbscHeHue
CYIIECTBOBaHMSA aTMOC(epbl Ha 3eMiie U HEKOTOPBIX
IUTAaHeTaX WM €€ OTCYTCTBHS HA JPYTUX IUIAHETAaX U
Jlyne. OOBsicHEHNE N3MEHEHHUS IITIOTHOCTH aTMOC(EphI
C BBICOTOH 1 3aBHCUMOCTH aTMOC(HEPHOTO AaBICHHS OT
BBICOTHI. Pemenune 3amad Ha pacu€r aTMoc(epHOro
naBneHusi.  M3ydenme  ycrtpoiictBa  Oapomerpa-
aHepoua.

4.4

JenicTtBue
JKUJKOCTH U Tas3a
Ha NOTpyKEHHOE
B HUX TEJO

bu6nuoreka [IOK
https://m.edsoo.ru/7f

416194

DKCIEPUMEHTATHHOE oOHapyXeHHe JIeHCTBUS
JKUJIKOCTM W Tra3a Ha IMOrpyKEHHOE B HHX TeJIO.
OrnpezenieHne BBITAIKUBAIOIIEH CUIIBI, AEHCTBYOLIEH
Ha TEJo, MOrPYKEHHOE B XKUIAKOCThb. [IpoBeneHue u
oOcyXeHHe OITBITOB, JEMOHCTPUPYIOIINX
3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEH
Ha TeJO B JKUIKOCTH, OT 00bEMa MOTpYyXEHHOW B
JKUJKOCTh YacTH Tela U OT IUIOTHOCTH >KUJIKOCTH.
[IpoBepka HE3aBUCHUMOCTH BBITAIKHABAIOIIEH CHUJIBI,
JEUCTBYIOIEA HA TEJIO B JKUJIKOCTH, OT MACChl Tea.
HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
o0b€Ma MOTPYKEHHOW B IKHIKOCTh YACTH TeJja.
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Pemrenue 3amau Ha mpuMEHEHUE 3aKOHA Apxumena u
ycioBus M1aBanus Tenn. KoHcTpynpoBaHue apeomeTpa
WM KOHCTPYMPOBAHHE JIOJKM W OIpeaeieHue eé
IPY30IOAbEMHOCTH.
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Paznen 5. Pabora u MOmHOCTE. DHEpPTrus

5.1

Pabora u
MOILIHOCTb

bu6mmoteka [IOK
https://m.edsoo.ru/7f

416194

OKCHEpUMEHTAJIBHOE ~ ONPEJECIIEHUE MEXaHUYECKOU
paboThl CHJIBI TSKECTU TMPHU TMAJEHUW Teja W CHIIbI
TPEHUSI MPU PABHOMEPHOM IMEPEMELICHUH Tea IO
TOPU30HTAIBHOW TOBEPXHOCTH. Pacuér MouiHocTwH,
pa3BUBaeMOM MpU MNOIBEME MO JiecTHULE. PemieHue

3aJa4d Ha pacqéT MEXaHUYEeCKOH pa6OTbI 1 MOIIHOCTH.

5.2

IIpoctslie
MEXaHU3MBbI

bu6nuoreka [IOK
https://m.edsoo.ru/7f

416194

OHpeI[eJIeHI/IC BBIMI'PbIIIA B CUJIc IMPOCTBIX
MCXaHU3MOB Ha IIPHUMEPEC pblyara, MNOJABUIKHOIO U
HEIIOJBWKHOIO  OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.
UccnenoBanue  ycinoBUsi ~ paBHOBECHUS
OOHapykeHHEe CBONCTB MPOCTBIX MEXaHU3MOB B
pPa3MUYHBIX HHCTPYMEHTaX W MPHUCIOCOOICHHUSIX,

HCIIOJIb3YCMBIX B 6I>ITy N TCXHHUKEC, a TAKXKC B KXHMBBIX

pbryara.

OpraHu3Max. OKCIIEPUMEHTAIIHOE J[0Ka3aTeIhCTBO
pabort

Omnpenenenue

paB CHCTBaA HpI/I HpI/IMeHeHI/II/I
KT

IUIOCKOCTH. PelrieHue 3a1ad Ha MpUMEHEHHE MpaBuIia

MIPOCTBIX

MEXaHN3MOB. HAKJIOHHON

paBHOBecHs ppiuara u Ha pacuér KII/]

5.3

Mexanuueckas
SHEprus

bu6mmoteka [IOK
https://m.edsoo.ru/7f

416194

9KCHCpI/IMeHTaJ'IBHOG OIMpECACIICHUC HU3MCHCHHUA

KMHETUYECKON W IMOTEHUMAJIbHOM SHEPIUH Tejla INpHU
HaKJIOHHOH

€ro CKaTbIBaHHUU Io ITIJIOCKOCTH.

dopmynrpoBaHHe Ha OCHOBE HCCIIEIOBAHHS 3aKOHA
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COXpaHEHHMsT MeXaHudeckoil sHepruu. OOCyxkIeHUE
I'paHUL] IPUMEHUMOCTH 3aKOHA COXPAaHEHMs SHEPTHUH.
Pemenne 3amay ¢ UCHOJIB30BAHHMEM  3aKOHA
COXPaHEHMs SHEPIUU.

Hroro no pazaeny 12
PezepBHOE Bpemst 3
OBIIEE KOJI-BO 68 12

YACOB




8 KVIACC

O6miee Kon-Bo DIIEKTPOHHEIE
HanmMeHoBaHMe pa3ienoB = KoJM4e OLICHOYHBIX (uudpoBbIe)
Ne i/t OCHOBHEIE BUBI AESITEILHOCTU
Y TEM IIPOTPAMMBI CTBO npoueayp oOpasoBarebHbIe
4acoB K.p. JLp. pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
HaGmroienne 1 MHTEepIpeTaIus OIMbITOB,
CBHJICTEILCTBYIOIINUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BEUIECTBA: OMBITHI C
PacTBOPEHHEM PA3JIMYHBIX BEIICCTB B BOJIC.
Pemenue 3aga4 1o OleHUBAHUIO KOJIMYECTBA
aTOMOB WJIK MOJIEKYJ B €IUHUIIE 00bEMa
BeIIeCTBAa. AHAIM3 TCKCTA IPCBHUX aTOMHUCTOB
(manpumep, ¢pparmenTa nosmsl Jlykpenus «O
MIPUPOJIC BEIICH») C U3JI0KEHUEM 000CHOBAHUN
aATOMHOM TUTIOTE3bI (CMBICIIOBOC YTCHHE).
. bu6nuoreka [IOK Omnenka yoeauTeIbHOCTH 3TUX 00OCHOBAaHUH.
Crpoenue n cBoiCcTBa _
1.1 7 https://m.edsoo.ru/7  O0bsicHeHHE OPOYHOBCKOTO IBHYKEHHS,

BCIICCTBA

f4181ce

ABICHUS TUPPY3UN U pa3nuuuil MEXy HUIMH
Ha OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-
KUHETHYECKOW TEOPHH CTPOCHUS BEIIECTBA.
OOBbsicHEHHE OCHOBHBIX pa3JInYMil B CTPOCHUU
ra30B, )KUIKOCTEH U TBEPIBIX TEIN C
HCIIOJIb30BAaHUEM I10JI0KEHUN
MOJIEKYJISIPHOKMHETUYECKON TEOPUH CTPOCHHS
BerlecTBa. [IpoBeeHne OnbITOB 110
BBIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COMTU
i caxapa. [IpoBeneHue u o0bscCHEHHE
OTIBITOB, IEMOHCTPUPYIOIINX KAITHJUIIPHBIE
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1.2

TerutoBble Mpouecchl

21

bubmmoteka [IOK
https://m.edsoo.ru/7
f4181ce

SBJICHUA U siBIIeHUE cMaunBaHusi. OObsICHEHHNE
POJIY KallWJUIAPHBIX SBJICHUN JJI NOCTYIUICHUS
BOJIbI B Opranu3M pacteHuid. HaGmonenue,
IpOBe/IeHUE U O0BSICHEHUE OIBITOB 110
HaOJII0ICHUIO TEMJIOBOTO PaclIMpeHHs ra3os,
xKuakocTel U TBEPABIX Tes. OObsicHEHNE
COXpaHEHMsI 00bEMa TBEPIBIX TEJ, TEKYUECTH
JKUAKOCTHU (B TOM 4MCII€, pa3HHULBI B TEKYUECTH
JUISL pa3HbIX XKHUJKOCTEH), JaBJIeHUs rasa.
IIpoBeneHue ONBITOB, JEMOHCTPUPYIOIIHAX
3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT ero o0bEMa
Y HarpeBaHUs WIN OXJIAKICHUS, U UX
00BSICHEHHE Ha OCHOBE ATOMHO-
MOJIEKYJISIPHOTO YYEHHMsI. AHAINU3
IIPAKTHYECKUX CUTYyal[UH, CBA3AHHBIX CO
CBOMCTBaMHM Ia3oB, KUJIKOCTEN U TBEPBIX TEII.

ObocHOBaHMe MPaBUIT U3MEPEHUS
Temmneparypbl. CpaBHEHHE Pa3IMYHBIX
Ccroco00B M3MEpEHUs U IIKaJl TeMIIepaTyphl.
HaGnionenue u 00bsICHEHHE ONBLITOB,
JIEMOHCTPHUPYIOIIUX U3MEHEHHE BHYTPEHHEH
SHEPTUHU TeJa B Pe3yJIbTaTe TEIIONepeiauu U
paboThl BHENTHUX cwil. HabmrogeHue u
00BsICHEHUE OTBITOB, OOCYKICHHE
MPAKTUYECKUX CUTYAIUH, TEMOHCTPUPYIOIIHX
pa3MyHbIe BUbI TEIUIONEPEAAUn:
TEIJIONPOBOJHOCTh, KOHBEKIIUIO, U3TyYEHUE.
UccnenoBanue siBIeHUS TEMI000MEHA TTPH
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
Halnronenue ycTaHOBIICHHSI TETUIOBOTO
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PABHOBECHSI MEXKly TOPSTYEH U XOJIOJHOMN
Boji0i. Onpezenenue (U3MepeHne) KOJIUIeCcTBa
TEIUIOTHI, OJYYEHHOTO BOJIOW MpH
TEII000MeHe C HarpeThIM MEeTaJUIMYECKUM
numuHApoM. Onpeaenenue (M3MEpeHHe)
YAEIbHOM TEIUIOEMKOCTH BellleCcTBa. Perenne
3a/1a4, CBSI3aHHBIX C BHIYUCICHUEM KOJIMYECTBA
TEIUIOTHI U TETUIOEMKOCTH TIPH TEIIIO0OMEHE.
AHaIM3 CUTyaIrui MpakTHIECKOTO
MCII0JIb30BaHUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAIPUMEp, B LIETAX
SHEProcOepeKEHUS: TETIION30IIALINS,
sHEeprocOeperarofe KpoIIu,
TEPMOAKKYMYIISITOPHI U T. 1. Habmonenue
SIBIICHUH MCTIAPEHUS M KOHJICHCAIIHH.
HccnenoBanue npouecca ucnapeHus
pPa3IUYHBIX KUAKOCTEH. OOBICHEHHUE SBJICHUN
WCIIapeHusl U KOHJIEHCAIlM Ha OCHOBE aTOMHO-
MoIeKyIsipHOTo yuenus. Habmonenue u
00BsICHEHHUE TpoIlecca KUIEHHUS, B TOM YHCIIe
3aBHCHUMOCTH T€MIIepaTypbl KUIIEHUS OT
nasienus. OnpeneneHue (M3MepeHHe)
OTHOCHUTEJIbHOM BJIaKHOCTHU BO3IyXa.
HabGnronenue npotiecca riaBiaeHus
KPUCTAJJIMYECKOT0 BEIIECTBA, HAIPUMED, JIbJa.
CpaBHEHHE MPOIECCOB TUTABJICHHUS
KPUCTAITMYECKHUX TeIl U pa3MSTYSHHUsI IPU
HarpeBaHuu aMmopdHbIX Ten. OnpeneneHue
(u3MepeHue) yaenbHON TeTOTHI TIaBIeHUS
npaa. OObsICHEHHE SBIICHUH TIABICHUS U
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KPUCTAJUTM3aLUA Ha OCHOBE
aTOMHOMOJIEKYJIIPHOTO yueHus. Pemenne
3aJla4, CBSI3aHHBIX C BEIYUCICHUEM KOJUYECTBA
TEIUIOTHI B MPOIIECcCcaxX TEIUIoNepeayu pu
IJIABJICHUU U KPUCTAJUIU3ALUM, UCTIAPEHUH U
KOHJIEHCALlUU. AHAJIU3 CUTyalui
MPaKTUYECKOr0 MPUMEHEHHUS SIBJICHUIN
MJIABJICHUS U KPUCTAJUIM3AMU, HATPUMED,
MOJIy4eHUE CBEPXUUCTHIX MAaTEpPUAJIOB, COJIEBas
rpenka u JIp. AHaau3 paboThl M OOBSICHEHUE
MPUHIIMIA JEHCTBUS TEILUIOBOIO IBUTATENS.
Berunciaenune konmdecTBa TEILIOTHI,
BBIJICTISIFOIIETOCS TIPU CTOPAHUU Pa3IMYHbBIX
BUJ0B TornuBa, U K11/ nBurarens.
OO0CyXIeHHE YKOJIOTHYECKUX TTOCIICICTBUI
WCIIOJIb30BAHUS JIBUTATENICH BHYTPEHHETO
CrOpaHus, TETJIOBBIX U TUIPOITIEKTPOCTAHITHH.

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

2.1

DNEeKTpUUECKUE 3apsbl.
3apsKEHHbIE Tela U UX 7
B3aNMOJICHCTBHE

bubmmoreka [IOK
https://m.edsoo.ru/7
f4181ce

Habntoienue 1 mpoBeieHre OTBITOB 10
ANEKTPU3ALNU TET IPU COIPUKOCHOBEHUHU U
uHaykuueid. HaGmronenue n o0bsicHeHne
B3aMMOJIEVCTBUSI OTHOUMEHHO U PA3HOUMEHHO
3apsoKEHHBIX Tell. OObsICHEHNE TTPUHITUTIA
nercTBus dneKTpockona. OO0bsICHEHUE SBICHUN
ANEKTPHU3ALNUU TTPU COMPUKOCHOBEHUH TEI U
WHIYKIIMEH ¢ UCTIOJIb30BAaHNEM 3HAHUH O
HOCHUTEJISIX 3JEKTPUUECKUX 3apsI0B B
BemecTBe. Pacro3naBanue  0ObsICHEHNE
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2.2

ITocTossHHBIN
ANEKTPUYECKUN TOK

20

bu6nuoreka [IOK
https://m.edsoo.ru/7
f4181ce

SIBJIEHUW JIEKTPU3ALMU B IOBCEIHEBHOMN
xu3Hu. HaOnronenue u o0bsiCHEHHE ONBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPaHEHHUS
ANIeKTpUYecKoro 3apsana. Hadnroaenue onsIToB
10 MOJIETTUPOBAHUIO CUJIOBBIX JIMHHUM
aneKTpudeckoro noii. Meciaenopanue
JIEUCTBUSA JIEKTPUUYECKOTO MOJIA Ha
MMPOBOJHUKHU U JUBJIEKTPUKH.

Habmroienue pa3nuyHbIX BUIOB A€HCTBUS
AIEKTPUYECKOTO TOKA U OOHAPYKEHUE ITHX
BUJIOB JICUCTBHUS B IIOBCECIHEBHOM KU3HMU.
Ha6nronenne BO3HUKHOBEHUS Ta30BOT0
paspsiaa 1 JJIEKTPUYECKOro TOKA B )KUAKOCTH
COopka 1 ucnbITaHUE IEKTPUUECKOH 1eNH
MIOCTOSIHHOT'O TOKa. MI3MepeHue cuibl ToKa
amnepmeTpoM. M3mepeHue 3J1eKTpuuecKoro
HanpspKeHus BoJbTMETpoM. [IpoBenenue n
00BSICHEHHUE OMBITOB, IEMOHCTPUPYIOLTUX
3aBUCUMOCTB JJIEKTPUUECKOTO COITPOTUBIICHUS
MPOBOJHUKA OT €T0 JUIMHBI, TUIOIIA N
MOIMEPEYHOI0 CEUCHUS U MaTepHalIa.
UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA,
MPOTEKAIOILETO Yepe3 PE3UCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA
pesucrope. IIpoBepka npasuia CioxeHus
HAaNPsSLKEHUH TPU MTOCIE0BATEIbHOM
COEIMHEHUU JBYX pe3ucTtopos. [IpoBepka
MpaBwiIa Jid CHIIbI TOKA MPH MapajuieIbHOM
COEIMHEHUY PE3UCTOPOB. AHAIN3 CUTYaIIHI
MOCJEA0BATEIBHOTO U apaIeIbHOTO
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COEJIMHEHUS IPOBOJHUKOB B IOMAILIHUX
AIIEKTpUYECcKUX ceTsx. Perenue 3amad ¢
UCIoJIb30BaHueM 3akoHa Oma u hopmyn
pacuéra 3JIeKTPUUYECKOr0 COMPOTUBIICHUS ITPU
MOCJIe0BATEIHLHOM U MapaieIbHOM
COEJIMHEHUH NPOBOJIHUKOB. Onpesenenne
paboThI AITEKTPUIECKOTO TOKA, TPOTEKAIOIIETO
yepes pesuctop. OnpezaesneHne MOLUHOCTU
AIIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesuctope. MccnenoBanue 3aBUCUMOCTH CUJIbI
TOKa Yepe3 JIAMIIOUKY OT HaIpsKeHHsI Ha Hell.
Omnpenenenue KII/I narpeBarens.
Hccnenoanue npeoOpa3oBaHus SJHEPTUU TTPU
noabEME rpy3a AMEeKTPOABUTATEIIEM.
OOBsicCHEHHE YyCTPOICTBA U IPUHIINTIA
JIEHCTBUS IOMAIIHUX 3JIEKTPOHArPEBATEIbHBIX
nprOopoB. OOBsACHEHUE MPUYHH KOPOTKOTO
3aMbIKaHUS U IPUHIUIA 1EHCTBUS TUIABKUX
nperoxpanureneil. Pemenue 3agad ¢
UCI0JIb30BaHueEM 3akoHa J[xoymns—JIenna.

2.3

MaruuTtHsle SBJICHUS

1.5

bu6nuoreka [IOK
https://m.edsoo.ru/7
f4181ce

UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS
IIOCTOSIHHBIX MAarHuToB. I/IsyquHe MAarHuTHOI o
IOJIA MMOCTOAHHBIX MArHUTOB ITPU UX
o0wearHEeHUU U paszaeneHun. VccnenoBanue
MarHUTHOTO B3aUMO/IEUCTBUSATIOCTOSIHHBIX
MarHuToB. M3yueHne MaruHuTHOTO MOJIst
MOCTOSTHHBIX MarHUTOB MPHU UX 00BEAMHEHUU U
pazaenenuu. [IpoBeneHre onbITOB MO
BHU3YyaJIM3alluU I1OJI ITOCTOSAHHBIX MAarHuTOB.
I/I3yqu1/Ie SABJICHUS HAMAarHNUW4unuBaHUS
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BelecTsa. McecnenoBanue nencTeus
ANEKTPUYECKOT0 TOKA HA MAarHUTHYIO CTPENKY.
[IpoBeneHune ONbBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KATYLIKU
C TOKOM M MarHuTa OT CWJIbl M HaIllpaBJICHUs
TOKA B KaTyIlIKe. AHAJIW3 CUTYyallui
MPAKTUYECKOTO TPUMEHEHUS 3JIEKTPOMArHUTOB
(B OBITOBBIX TEXHHUYECKUX YCTPOICTBAX,
MIPOMBILIICHHOCTH, MeulnHe). M3yueHue
JIEUCTBUSI MAarHUTHOTO TOJISI HA MIPOBOJIHUK C
ToKOM. M3yueHue aeicTBus
anektpoasuraresns. Mamepenue KII1/]
AJIEKTPOJIBUTaTEIbHON YCTaHOBKH.
Pacno3naBanue 1 aHaIu3 pa3auyHbIX
IIPUMEHEHUH AJIEKTpOoIBUTaTeNeH (TpaHCHopT,
OBITOBBIE YCTPOMCTBA U JIp.)

OmnBITH IO HUCCICIOBAHUIO SABJICHUA

DIeKTPOMarHuTHAs bubmorexa HOK AEKTPOMArHUTHOM MHIAYKIIMU: UCCIIEIOBAaHHIE
24 WH pI/Iﬂ 4 https://m.eds00.1u/7 HU3M HpHI/HZ HAYeHUS Ifi—llaﬁ al.sn HI/ISII[
AyK £4181ce SMCHEHIT SHate papJe
MHIYKIIMOHHOTO TOKA.
Wroro mo paszneny 37
PeszepBHoe Bpemst 3
OBLIEE KOJIMYECTBO HACOB
1 68 3 14.5

I10 ITPOT'PAMME
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9 KJIACC

O6miee Kon-Bo DIIEKTPOHHEIE
No /it HaunmenoBanue pa3nenoB  Koiauye OLICHOYHBIX (uudpoBbIe)
OCHOBHBIE BHJIBI ICATEIBHOCTH
U TEM IPOTrPaAMMBI CTBO nponenyp o0pa3oBaTeybHbIE
4acoB K.p. JLp. pecypchl
Pazgen 1. Mexanuveckue siBJICHUs
Ananus u 00CyXJI€HHE PA3INYHbIX IPUMEPOB
MeXaHW4YecKoro ABmkeHus. O0cyxneHne
IpaHUI] TPUMEHUMOCTH MOJICITH
«MarepuanpHas Toukay. Onucanue
MEXaHUYECKOTO JABHKCHUS Pa3InIHBIMU
crocobamu (ypaBHeHUE, Tabnuia, rpaduk).
AHaIN3 KU3HEHHBIX CUTYaIUi, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIHLHOCTD
MEXaHUYeCKOTo IBMXeHus. Habmonenne
MEXaHUYECKOTO IBM)KCHUS TeJla OTHOCUTEIHHO
MexaHunueckoe bubnuoreka [JOK pa3HbIX Tes oTcuéra. CpaBHEHUE IIyTel U
1.1 JIBIDKEHUE U CTIOCOOBI 10 1 https://m.eds00.ru/7 = TpaekTOpHii ABMKEHHS OJHOTO U TOTO JKE Tela

€ro OInmrucaHus

f41a4a6

OTHOCHUTEJBHO PAa3HBIX TNl OTCUETa. AHAIU3
TekcTa [anuiess 00 OTHOCHTENBHOCTH
JBUXXCHUSA, BBIIIOJTHECHUEC 3aIIaHI/II\/'I I10 TCKCTY
(cmbIcoBoe uTeHue). OnpeneneHue cpeaHei
CKOPOCTH CKOJIbXXEHUsI OpYyCKa MM JIBUKECHUS
[IapUKa 0 HAKJIOHHOM TUIOCKOCTH. AHAIIU3 U
o0cyx1eHue croco60BIPUOINKEHHOTO
OIIpe/IeTICHNs] MTHOBEHHOW CKOPOCTH.
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
JBIDKEHHUS (LIIapHrKa B )KUAKOCTH, MOJIEITN
AIIEKTPUIECKOrO aBTOMOOWIIS | T. II.).
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Ornpezenenue myTH, IPOUIEHHOTO 32 JAHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTH TeJa Mo
rpaduKy 3aBUCUMOCTH IIyTH PAaBHOMEPHOTO
JIBUXKEHHS OT BpeMeHu. O6cyxieHne
BO3MO>KHBIX IMPUHIIUIIOB JEHCTBHS MPUOOPOB,
U3MEPSIOLIUX CKOPOCTh (CIIUIOMETPOB).
Bbruncnenue nyTu 1 CKOpoCTH Ipu
PaBHOYCKOPEHHOM NPSAMOJIMHEWHOM JIBUKEHUU
tena. OnpeneneHue NponeHHOro MyTy U
YCKOPEHHUS ABMKEHUS Tea Mo rpaduKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O
MPSMOJIMHEHHOTO IBM>KEHHUSI TeJla OT BPEMEHH.
OrnpeneneHne yCKOpeHus Tena npu
PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKJIOHHOU
1ockocTy. M3mMepenue nepruosia U 4acTOThI
oOpallieHus Tesa 0 OKPYKHOCTH.
OmnpeneneHne CKOpOCTH paBHOMEPHOTO
JIBUKEHUS TeJla 110 OKPYKHOCTH. Perenue
3aJ1a4 Ha OINpEACICHNE KHHEMAaTHUECKUX
XapaKTEPUCTHK MEXAHUYECKOTO IBUKEHUS
pa3nn4uHbIX BUJOB. PacriozHaBaHue u
npuOIMKEHHOE ONMCAHUE PA3TUYHBIX BUIOB
MEXaHMYECKOTO JIBHKEHUS B IPUPOJIE U
TEeXHHKE (Ha MpuMepax cBOOOJHO MaJaroinx
TeN, IBUKEHUS )KUBOTHBIX, HEOECHBIX Te,
TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

BsaumonaericTBue Ten

20

bubnuoreka [IOK
https://m.edsoo.ru/7
f41a4a6

Habmtoienue u 00CyXIeHHE OTBITOB C
JIBUKEHUEM TeJla MPU YMEHBIICHUH BIUSHUS
JIPYTUX TEJI, MPEMATCTBYIOMIHNX JBHKEHUIO.
Amnamm3 Texcrta I'ammirest ¢ onmmcanneM
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MBICIIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPIUH;
BBITIOJIHCHHE 3aJaHUH 110 TEKCTY (CMBICIIOBOE
yreHue). O0CyXIeHHEe BO3MOKHOCTH
BBITIOJIHCHHS 3aKOHA UHEPIIUU B PA3IMIHBIX
cucteMax orcuéra. Habmonenue u
00CyXIeHE MEXaHUYCCKUX SIBIICHUH,
MPOUCXOISIINX B cUCTEME OTcuéra «Temexkar
pu €€ PaBHOMEPHOM U YCKOPCHHOM
JIBIKCHUH OTHOCUTEIBHO KaOnHeTa (PU3UKH.
JleficTBHSI C BEKTOpAMHM CHUI: BBITTOJTHEHUE
3aJaHUH 110 CJI0KEHHUIO U BHIYUTAHUIO
BekTOpoB. HalburoieHue u/unm npoBeacHue
OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb
YCKOPEHUS Tella OT MPHIIOKEHHON K HEMY
CHJIBI M MAacChl Tejaa. AHaIN3 U 00bSICHEHHE
SIBIICHUH C MCITOJIb30BAHUEM BTOPOTO 3aKOHA
Hrrotona. Pemenne 3amad ¢ HCIOIb30BaHUEM
BTOpOTO 3akoHa HploTOHA U mpaBuia
cnoxenus cuil. OnpeneneHue >KECTKOCTH
MPYXUHBL. AHAIIN3 CUTYallHid, B KOTOPBIX
HaOM01al0TCs yIIpyrue aedopmamnuu, u ux
00BsICHEHUE C UCITOJIb30BaHNEM 3aKkoHa [ 'yKa.
Pemrenue 3ama4 ¢ UCMOJIB30BAHUEM 3aKOHA
I'yka. MccnenoBanue 3aBUCUMOCTH CHJITBI
TPEHHSI CKOJIBLKCHHSI OT CHITBI HOPMATBHOTO
nasienus. OOCyX IeHHe Pe3yabTaTOB
uccnenoBanus. Onpenenenue ko3ddunuenra
TPEeHHsI CKONbXKeHUs. VI3MepeHne Cuibl TpeHUs
MoKos. Pelienne 3a1a4 ¢ UCIIOIb30BaHUEM
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3aKOHEI COXpPAaHCHUA

10

bubnuoreka [IOK
https://m.edsoo.ru/7
f41a4a6

(OPMYITBI ISl CHITBI TPSHHSI CKOJTBKCHHUS.
AHanu3 IBIKEHHS TeJ TOIBKO MO ASHCTBUEM
CHJIBI TSKECTH — CBOOOIHOTO MaJeHus.
OOBsiCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOIO MajeHus OT Macchl Teja. OleHKa
BEJIMYMHBI CUJIbI TATOTEHHUS], IEUCTBYIOLIEH
MEXIy JIBYMs TeJaMu (i1 pa3HbIX Macc).
AHanu3 IBMKEHHST HeOECHBIX TeJ 1101
JIEWCTBUEM CHJIBI TSTOTEHUS (C
HCIIOJIL30BAHUEM JIOIOJIHUTEIIHHEBIX
HMCTOYHHMKOB HH(popmarun). Pemenue 3a1au ¢
KCIIOJIb30BAaHUEM 3aKOHA BCEMUPHOIO
TATOTEHUS U POPMYJIBI JUIS pacuéTa CHUIIbI
TSDKECTU. AHAJIU3 OPUTHMHAIBHOTO TEKCTA,
OTHUCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMHUPHOT'O TATOTCHUS; BBITIOJIHEHHUE 3aJaHHU I
0 TeKCTy (cMbIcioBoe uTeHue). Habmtonenue
1 00CYX/ICHHE OIBITOB TI0 U3MEHEHHUIO Beca
TeJla IPU YCKOPEHHOM JIBHKEHUU. AHAIN3
YCJIOBHI BO3HUKHOBEHHSI HEBECOMOCTH U
neperpy3ku. Pemienue 3a1a4 Ha onpeneneHme
BECa TeJa B Pa3IMYHbIX YCIOBUSAX. AHAIN3 CUJI,
JIEUCTBYIOIIMX Ha TEJIO, TOKOSIIIEECs Ha OTMOpe.
OrnpesiesieHre EHTPA TSKECTH PATHIHBIX TEIl

HaGnronenue u o0Cyk1eHUE ONBITOB,
JEMOHCTPUPYIOIINX NIEpeady UMITYJIbca IPU
B3aMMOJIEICTBUH TEJ, 3aKOH COXPAHEHUS
HUMITYJIbCA TIPU a0COJIFOTHO YIIPYTOM H
HEYIPYroM B3aUMOJIEHCTBUU Tell. AHAIIN3
CUTYyalui B OKPYKAFOILIEH )KU3HU C



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

HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUs
uMmnyisca. PacnoznaBanue sBiieHus
PEaKTUBHOTI'O IBUYKEHUS B IIPUPOJIE U TEXHUKE.
IIpuMeHeHne 3aKOHA COXPAHEHUS UMITYJIbCa
JUIsl pacuéra pe3yabTaToB B3aUMOJECHCTBUS TeEll
(Ha mpuMepax HEyNpyroro B3auMOAEHCTBHYSI,
YIIPYroro LHEHTPAJIBHOIO B3aUMOACUCTBUS JBYX
OJIMHAKOBBIX T€Jl, OJJHO U3 KOTOPBIX
HENoJIBUXKHO). Perienue 3a1au ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUs
umnynbsca. Onpenenenue padboThl CUIIbI
YIPYTOCTH IIPU OABbEME IPy3a C
MCII0JIb30BaHNEM HETIOJBUKHOIO U
HOJBMKHOTO 0J10KOB. VI3MepeHne MOIHOCTH.
N3mepenne NoTeHIHAIBHON SHEPTUU YIIPYTO
nepopMHpPOBaHHOW NPYKUHBL. M3Mepenue
KMHETUYECKOW SHEPIuH TeJla IO JIIMHE
TOPMO3HOTO MyTH. DKCIIEPUMEHTATIbHOE
CpaBHEHUE U3MEHEHUS NTOTCHIUAIbHON U
KMHETUYECKOW DHEPIrUil Teila IpHU ABUKEHUH 110
HAKJIOHHOM INIOCKOCTU. DKCIIEPUMEHTAIIbHAS
IIPOBEPKA 3aKOHA COXPAHEHUS MEXAHUYECKOU
SHEPTrUM NMpU CBOOOJIHOM Ma/IEHUN.
IIpuMeHeHne 3aKkoHa COXpaHEHUs
MEXaHUYECKOW SHEPTUu ISl pacuyeTa
MMOTEHIMATBHON 1 KHHETUYECKOM SHEPTUi
Tena. Perenue 3a1a4 ¢ UCIOIb30BAHUEM
3aKOHA COXPaHEHUS MEXaHUYECKON SHEPTUMU.

Hroro o pazneny 40




Pa3zgen 2. MexannyecKue KoJe0aHUA M BOJHBI

Mexanuueckue
2.1 7
Koie0anus

MexaHnuecKkue BOJHBI.

2.2
3ByK 8

bu6mmoteka [IOK
https://m.edsoo.ru/7
f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41a4a6

HaOmronenune xosiebanuii Mo IeHCTBUEM CHII
TSOKECTH M YIIPYTOCTH U OOHApy>KEHHE
MOTI00HBIX KOJIEOaHU B OKPYKAIOIIEM MUDE.
AHanu3 xosnebaHuil rpy3a Ha HUTH U Ha
npyxuHe. OnpeneyaeHne 4acTOThl KoJeOaHui
MaTeMaTHYECKOTO U TPY>KUHHOTO MasiTHUKOB.
HaOmronenne u 00bsICHEHUE SABIIEHUS
pe3oHaHca. MccnenoBanue 3aBUCUMOCTH
neproJia KojieOaHuil MOIBEIIICHHOTO K HUTH
rpy3a oT JJIMHBI HUTH. [IpoBepka
HE3aBHCHMOCTH IIepHOJIa KOJIeOaHMt rpy3a,
MIOJIBEIIICHHOTO K JICHTE, OT MaCcChI Ipy3a.
Habnronenue u 00CykIeHNE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh TIEpUOJIa
KOJICOaHUH TIPY)KUHHOTO MAasiTHUKA OT MacChI
rpy3a 1 )KECTKOCTH NMPYyKUHBL [IprMenenue
MaTEeMaTHYECKOTO U MPY>KUHHOTO MAasiTHUKOB B
KauecTBe MOJIeNIel I OMICcaHusl KoJeOaHui B
OKpykaroiiem mupe. Pemienue 3amayq,
CBSI3aHHBIX C BBIYHCIICHUEM HJTU OIEHKOMN
4acTOTHI (Teproa) KojieOaHuH.

OOHapy’xeHue U aHaJIU3 BOJHOBBIX SIBJICHUI B
okpykatonieM mupe. HaGmoienue
pacrpoCcTpaHeHUs: NPOAOIBHBIX U MONEPEYHBIX
BOJIH (Ha MOJIeNIN) ¥ OOHapyKEeHUe
aHAJIOTUYHBIX BUJIOB BOJIH B IpHUpOJIE (3BYK,
BOJIHBI HA BO)IC). Brmancnenne JJINHBI BOJIHBI
CKOPOCTH PacHpOCTPaHEHUS 3BYKOBBIX BOJIH.
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DKCIepUMEHTaIbHOE OINPEACIICHUE TPAHUI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHUIA.
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI (B TOM YHCIIE, C UCIOJIB30BaHUEM
MY3BIKaJIbHBIX HHCTpYMeHTOB). Habmtonenue u
00BsICHEHUE SIBJICHUS aKyCTHYECKOTO
pe3oHaHca. AHaJIN3 OPUTHHAIBHOIO TEKCTA,
MOCBSIIEHHOTO UCIOIb30BAaHUIO 3BYKa (MU
YIBTPa3ByKa) B TEXHUKE (IXOJIOKAIH,
YIBTPa3BYK B MEJIULIMHE U JIP.); BHITOTHEHUE
3aJJaHuM MO TEKCTY (CMBICIOBOE YTEHUE).

Hroro no pasneny
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Paznen 3. 3HeKTpOMaI‘HI/ITHOe OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

3.1

SJICKTpOMaFHI/ITHOC IIOJIC
U DJICKTPOMArnUTHLIC
BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/7
f41a4a6

[Toctpoenue paccyxieHnuit, 000CHOBBIBAIOIINX
B3aUMOCBSI3b JIEKTPUUECKOTO M MAarHUTHOTO
noJiel. DKCIIEpUMEHTAJIbHOE N3YUYEeHHE
CBOICTB 3JIEKTPOMarHUTHBIX BOJIH (B TOM
YHCJIE C TTOMOIIBbI0 MOOMIIBHOTO TeedoHa).
AHanM3 peHTreHOBCKUX CHUMKOB
YeJI0BEUECKOr0 Oprann3Ma. AHajIu3 TEKCTOB,
ONUCHIBAIOLIUX MPOSBICHUS
ANIEKTPOMArHUTHOIO U3JIyYE€HHS B IPUPOAE:
JKUBBIE OpPTaHU3MbI, U3ITy4eHUsI HEOECHBIX Tel
(cmbIcTOBOE uTeHHUE). Pacro3HaBanue u aHAIH3
Pa3TUYHBIX TPUMEHEHUN AIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE. VI3yueHrEe BOJHOBBIX CBOMCTB
cBeta. Pemienue 3a7a4 ¢ UCHOIb30BaHUEM
dbopMyI AJIsE CKOPOCTH SIEKTPOMATHUTHBIX
BOJIH, IJTUHBI BOJIHBI M YaCTOTHI CBETA
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Pasngea 4. CBeroBbIe ABJICHUSA

3aKOHEBI
4.1
pacrnpocTpaHCHHS CBETa

bu6mmoteka [IOK
https://m.edsoo.ru/7
f41a4a6

HabGnronenue onpITOB, AEMOHCTPUPYIOLIHX
SBJICHHE PSAMOJIMHEHHOTO PacIpoOCTPaHEHHS
cBeTa (BOBHUKHOBEHUE TEHU U MOJIYTEHH), U UX
MHTEPIIPETALNS C UCTIOIB30BAHUEM MOHSATHUS
cBeToBoro jgy4ya. OObsicCHEHHE U
MOJIETTUPOBAHUE COTHEUHOTO U TYHHOTO
3aTMeHui. MccnenoBanre 3aBUCUMOCTH yIiia
OTpaKeHHsI CBETOBOTO JIyya OT yIJia MajaeHusl.
W3yueHne cBOWMCTB N300paKEHHS B TUIOCKOM
3epkase. HaOmroieHre u 00bsICHCHHE OTIBITOB
110 TIOJTYYESHHIO N300pa’keHUI B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaGmonenue n
00BSICHEHUE OIBITOB O MPETOMIICHHUIO CBETa
Ha TpaHUIle Pa3TUYHbIX CPeJl, B TOM YHCIe
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPaKCHHEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MPEJIOMIICHUS OT yTJia MaJeHus CBETOBOTO
Jy4a Ha TPAHUIE «BO3TYX—CTEKIION.
Pacnio3naBaHue sIBIICHUN OTPAKEHUS U
MPEJIOMIJICHUS CBETA B IIOBCETHEBHOW YKHU3HH.
AHanu3 u 00bSICHEHHE SBJICHUS ONTUYECKOTO
Mupaxa. Perienue 3aa4d ¢ MCOIb30BaHUEM
3aKOHOB OTPAKCHUS U TIPETIOMIICHUS CBETA

42 JINH3EI ¥ OITHYECKHE
' puOOPEI

bu6mmoteka [IOK
https://m.edsoo.ru/7
f41a4a6

[Tomy4yenue n300paskeHHt ¢ TOMOIIIBHIO
CcOOMparoIIe U pacCEUBAIONICH JINH3.
Omnpenenenre (OKYCHOTO PACCTOSIHUS U
ONITHYECKOM CUITBI COOUPAOIIEH JTMH3BI.
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Pasnosxenune 6enoro
CBCTa B CIICKTP

Utoro no pazneny 15

bubmuorexa [JOK
https://m.edsoo.ru/7
f41a4a6

AHanu3 ycTporcTBa U MPUHIIUIA ICHCTBUS
HEKOTOPBIX ONTUYECKHUX MTPUOOPOB:
¢doToanmapara, MUKPOCKOIIa, TEJIECKOTA.
N3ydenune Mozenu riaza Kak ONTHUYECKOM
CHUCTEeMBbl. AHAJIU3 SIBJICHUW OJIM30PYKOCTH U
JaTbHO30PKOCTH, MPUHIUIIA JEHCTBUS OYKOB

Hab6nronenue pasznoxkeHnus 6e1oro cBera B
cnekTp. Habuonenre u 06bsCHEHUE ONBITOB
0 MOJTYYEHHUIO OEJIOro CBETa MPHU CIIOKEHUH
CBETa pa3HbIX 11BeTOB. [IpoBeneHue u
00BSICHEHUE OIIBITOB MO BOCTIPHSATHIO [[BETA
MPEIMETOB NP UX HAOIIOICHUH Yepe3
L[BETOBBIE (PUIBTPHI (LIBETHBIE OUKH)

Paznen 5. KsanroBbie iBJIeHUA

Hcnyckanue u
51 MOTJIOIIECHUE CBETa 4
aTOMOM

bubmmoreka [IOK
https://m.edsoo.ru/7
f41a4a6

O6cyxnenue nienu onsitoB Pesepdopaa no
HCCJIEOBAHUIO aTOMOB, BBIJIBH)KEHHUE THIIOTES
0 BO3MOXHBIX P€3yJIbTaTax OIBITOB B
3aBHCHUMOCTH OT MPEIII0IaraeMoro
CTPOEHHUSATOMOB, (POPMYJIUPOBAHUE BHIBOJIOB
U3 pe3yibTaToB ONbITOB. OOCYyX)aeHNE
IIPOTUBOPEYMUH TUIAHETAPHON MOJIENIN aTOMa U
OCHOBaHMU Ju1si THIIOTE3bI bopa o
CTAallMOHAPHBIX OPOUTAX NEKTPOHOB.
HaGnroneHue CrijlonHbIX ¥ TMHEWYaThIX
CIEKTPOB MU3JIyUYEHUS PA3JINYHBIX BEILECTB.
OOBsicCHEHHE IMHEHYaTBIX CIIEKTPOB
U3ITy4EeHUs
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bubmnoreka LIOK
6 1 https://m.edsoo.ru/7
f41a4a6

CtpoeHue aTOMHOTO
aapa

5.2

bu6nuoreka [IOK
53 SInepHble peakiun 7 1 1 https://m.edsoo.ru/7
f41la4a6

OO6cyxkneHne BO3MOXKHBIX TUIIOTE3 O MOJIEIIAX
crpoenus siapa. OnpeneneHne cocrana sep 1o
3aJJaHHBIM MaCCOBBIM U 3apSAA0BBIM YHCIaM U
IO TIOJIO’KEHHIO B TIEPHOINYECKON CHCTEME
3IIEMEHTOB. AHAIN3 U3MEHEHHUS COCTaBa Apa U
ero IMOJIOKEHHSI B IEPUOINIECKOI cUCTeMe pU
0-PaMOaKTUBHOCTU. McciienoBanne TpEeKoB o-
YaCTHI] 110 TOTOBBIM (poTOrpadusim.
OOHapyXeHHUe U U3MEPEHUE PATUALOHHOTO
(oHa ¢ TOMOIIBIO T03UMETPa, OLIEHKA €ro
MHTEHCUBHOCTH. AHAIN3 OMOJIOTHYECKUX
WU3MEHEHH, IIPOUCXOJISIIHX MO ICHCTBUEM
paaMOaKTHBHBIX W3TydeHHid. Mcnonp3oBanne
PaJMOaKTHBHBIX U3TYYEHHH B MEAULIMHE

Pemenue 3a1a4 ¢ UCIOJIB30BAHUEM 3aKOHOB
COXPaHEHMsI MACCOBBIX U 3apsAJ0BBIX YNCEN HA
OIIpEICNIEHUE PE3YIbTATOB AAEPHBIX PEAKIIUIA;
aHaJIN3 BO3MOXXHOCTHU WJIM HEBO3MOKHOCTH
anepHoi peakuuy. OLeHKa YJHEPTUH CBS3U
AJIep ¢ UCIIOJIBL30BaHUEM (POPMYJIBI
OlinmTeitHa. O0CyX/1eHNEe NEePCTIEKTUB
UCIOJIb30BaHUS YIPABISIEMOT0 TEPMOSAEPHOTIO
cunTe3a. O0cyxIeHNE MPEUMYIECTB U
HKOJIOTUUECKUX MPOOIIeM, CBA3aHHBIX C
AJIEPHOM SHEPrEeTUKON

Hroro no pazneny 17
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[ToBTOpeHue n
6.1 00001IeHnEe CoepIKaHus
' Kypca pusuku 3a 7-9

KJj1acc

bu6mmoteka [IOK
https://m.edsoo.ru/7
f41a4a6

Brimonnenue yueOHbIX 3aaHui, TPeOyIOIIX
JIEMOHCTpAIMX KOMIIETEHTHOCTEH,
XapaKTEePU3YIOLINX €CTECTBCHHOHAYYHYIO
IPaMOTHOCTH: — IPUMEHEHUS TTOTyYEHHBIX
3HAHMU JUTSI HAY9HOTO OOBSCHEHUS
(bu3NYeCKUX SIBICHUH B OKpY’KaloIen
NPUPOJIe, B IOBCEAHEBHOM KHU3HH U BBISBICHUS
(U3NIECKUX OCHOB PsAJla COBPEMEHHBIX
TEXHOJIOTUH; — TPUMEHEHUSI OCBOCHHBIX
OKCIEPUMEHTAIBHBIX YMEHHUH IS
ucciae0BaHus (PU3NUECKUX SIBICHUH, B TOM
YHCIIe JUTS IPOBEPKH TMIIOTE3U BBISBICHUS
3aKOHOMepHOocCTeil. Pemenne pacuéTHpix 3a1a4,
B TOM YHCJIE TIPEINOIArafoNINX HCIOIb30BaHNE
bu3nUecKux Moieel 1 OCHOBaHHBIX Ha
COZIEP’KaHUHU PA3INYHBIX Pa3/iesIoB Kypca
¢u3uku. BeimonHeHne 1 3a1uTa rpymoBbIX
WA MHIMBUAYATBHBIX IPOEKTOB, CBA3aHHBIX C
coJiepKaHueM Kypca (PU3HKH

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME
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