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MNOACHUTEJIbBHAS 3AIIMCKA
[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TIOJIOKEHUW M TpPeOOBaHHWI K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHOW Tporpammel, mpeactaBieHHbIx B OI'OC 00O, a Takke ¢ ydé€roMm
tdenepanbHOl pabouell mporpamMMbl BocnuTanus M KoHuenuuu mnpenogaBaHusi yueOHOTO
npeaMera «PusuKay.
Conmepxanue  mporpaMMmbl 1o (U3MKE ~ HampaBleHO  Ha  (QopMHUpOBaHUE
€CTECTBEHHOHAYYHOH TPaMOTHOCTH OOYYaIOMMXCS WM OpTaHU3allMio M3ydeHus (u3uku Ha
NIeATeNbHOCTHOM ocHOBe. B mporpamme mo ¢usuke yduTHIBaIOTCS BO3MOXKHOCTH Y4e€OHOro
npeamera B peanmm3anuu  TpeboBanuit. PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METampeMETHBIM  pe3yibTaTaM  OOyYeHHs, a  TaKkKe  MEKIPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI.
[IporpamMma mo (u3mke ycTaHABIMBACT pacmlperesieHne y4eOHOro marepuaiia mo rojaam
oOydenus: (10 Kiaccam), MpeiaraeT TPUMEPHYIO IOCIIECIOBATEIBHOCTh HW3YYEHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTHUsS IPEAMETHOTO COJEpX)aHUS M Y4ETe BO3PACTHBIX
0COOEHHOCTEH 00yJaroIIUXCsl.
[Iporpamma no gusuke pazpaboraHa C LIEJIbI0 OKA3aHUSI METOAUYECKON MOMOILU YUUTENIO0
B CO3/IaHUU pabouell mporpaMmbl O y4eOHOMY IIPEIMETY.
®u3nKa ABISETCS CUCTEMOOOPA3yIOUIUM /ISl €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJNIbKY (PH3UYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIIECCOB U SBIEHUH, M3y4aeMbIX XHMUEH,
Ouonoruei, actpoHoMuel u ¢usnueckor reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEJOCTaBIIIeT HaumOoiee sICHble 00pa3lbl MPUMEHEHHUS HAaydHOTO MeEToja
MO3HAHMS, TO €CTh CIIOC00a MOMYYEeHUs JOCTOBEPHBIX 3HAHUM 0 MUpE.
OpnHa W3 TIIaBHBIX 3a1ad (U3UYECKOro oO0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUS
COCTOMT B (OPMHUpPOBAHHHM €CTECTBEHHOHAYYHOM TpaMOTHOCTH U HHTEpeca K Hayke Yy
00y4aroIuXCs.
N3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MPEANONAraeT OBJAJCHUE CIEAYIOIIUMU
KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:!
® Hay4HO OOBSCHATH SBICHUS;
® OICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIeI0OBAHUS;
® UHTEPNPETUPOBATh JAHHBIE M HCIIOJIb30BaTh HAay4yHbIE JOKa3aTeIbCTBA IS
MOJTy4€HUs BEIBOJIOB.
Henn u3yueHus (U3MKM HAa ypOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUSI ONpEENICHBbI B
Konnenmumn npenoxaBanus ydebHoro mpenvera «®dusuka» B 00pa3oBaTelbHBIX OpPraHU3alUIX
Poccuiickoit  ®enepanuu, peaM3yrONIMX OCHOBHBIC 00II€00pa30oBaTEIbHBIC IMTPOTrPaMMBI,
yTBepxkAEHHON pemeHnneM Komnernn MunucrepctBa npocBenieHus Poccuiickoit ®@enepanuun
(mpotokoi ot 3 nexabpst 2019 r. Ne [TK4BH).
Henun usyvyenus ¢pusukn:
e npuoOpeTeHHe MHTepeca M CTpeMJIeHHs OOydarolluXcs K HayYHOMY H3Y4EHUIO
MPUPOJIBI, PA3BUTHE MX WHTEIUICKTYAJIbHBIX M TBOPYECKUX CITOCOOHOCTEH;

® Dpa3BUTHE TIPEJACTABICHMA O HAYYHOM METOAE TMO3HaHUA M (OPMUPOBAHUE
HCCIIEIOBATEIHLCKOIO OTHOILICHUS K OKPYKAIOIIUM SBJICHUSIM;

e (opmupoBaHHE HayYHOrO MUPOBO33PEHHS KaK pe3yJibTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue npeacTaBIeHUN O POIM (GUIMKH JUIS PA3BUTHUS JAPYTrUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;



® Da3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHanbHOMI
JEeATEIbHOCTH, CBS3aHHOU C (PU3UKOM, IMOArOTOBKA K JAJIbHEHIIEMY 00Y4YEeHHUIO B 3TOM
HanpaBJICHUU.

JlocTimkeHHe 3TUX 1efied MporpaMMmbl 1O (UM3MKE Ha YPOBHE OCHOBHOIO OOIIETO

o0pazoBaHMs 0OecrieunBaeTCs PeUIeHUEM CIIEAYIOIINX 3a1a4:

e npuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHMM BEILIECTBA, O MEXaHUYECKHUX,
TETIOBBIX, 3JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHHH ONUCBHIBaTh U  OOBSICHATH (PU3MUECKHE SBJIEHUS C
MCTIOJIb30BaHUEM ITOJTYyYSHHBIX 3HAHUI;

® OCBOCHHE METOJOB PELICHUS MPOCTEHINTNX pacuéTHBIX 337a4 C HCIOIb30BAHUEM
¢bu3nyecknx Mozesnel, TBOPUECKUX U MPaAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHUH HaOMIOAATh TPHUPOAHBIC SIBICHWUS W  BBIIOJIHATH  OIBITHI,
nabopaTopHble pabOThl M 3KCIEPUMEHTAIbHbIE HCCIEAOBAaHUS C HCIOIb30BAHUEM
M3MEPUTEIBHBIX PUOOPOB;

e OCBOGHHE MPHUEMOB paboThl ¢ HH(popManuen (HU3NUECKOro COIEp’KaHMs, BKIIOYast
MHQOPMALIMIO O COBPEMEHHBIX JOCTHXKEHHMAX (HU3UKH, aHAIU3 U KPUTHYECKOE
OlLICHHBaHHE UH(POPMAIUH;

® 3HAaKOMCTBO €O cepaMu MPoecCuOHATBHON NeSITEIbHOCTH, CBSI3aHHBIMU C (DU3UKOIA,
Y COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHUSAX (PU3HUECKON HAYKH.

Ha wn3yuenue ¢usuku (0a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOIO OOLIEro 00pa30BaHHMs

orBonuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kimacce — 68 gacoB (2 yaca B
HEJIETI0), B 9 KJ1acce - 102 gaca 3 yaca B HEJICITIO ).

[Ipemaraemsrii B mporpamme 1o Gpusmke nepedeHb J1abopaTOpHBIX paboT U ONBITOB HOCUT
PEKOMEHIATEeNbHBIN XapakTep, y4uTellb JelaeT BbIOOp MpOBeAeHHS J1a0OpaTOpHBIX paboT U
OIBITOB C YYETOM MHIUBUIYAIbHBIX 0OCOOEHHOCTEN 00yUaroluXcs, CIUCKA HKCIEPUMEHTAIbHbBIX
3aJJaHUH, Ipe/IIaraeMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOr' 0 9K3aMeHa 1o (pusmke.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3znen 1. ®u3uka v €€ poJib B MO3HAHUM OKPYKAKOIIEr0 MUpa.

®dusuka — Hayka o npupone. fABneHus npuponsl. GUUYECKUe SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeMUUMHBL M3Mepenue ¢usnueckux BenuunH. Dusndeckue mnpuOOPEHI.
[TorpemHocTs n3mepenuii. MexxayHapoaHasi CHCTEMa €INHULL.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAayKd W3Yy4aroT HNpHUpony. EcrecTBeHHOHay4HbII
METO/l TO3HaHUs: HaONIoJIeHHe, IOCTAaHOBKAa HAYYHOTO BOMNPOCA, BBIIBI)KEHUE THIIOTE3,
SKCIIEPUMEHT MO0 TMpOBEpKEe TIunore3, oObsicHeHue Halmogaemoro spieHus. OmnucaHue
(u3NYECKUX SABICHUH C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHMUS.

2. ®uspyeckue npuOOpPHI U Mpoleaypa NPSMbIX WU3MEPEHUH aHANIOrOBBIM U LU(POBBIM

npuOopoMm.

Jlabopamopnusie padomul u onvimel.

1. Omnpenenenre UeHbI ASIEHUS IIKaJIbl HU3MEPUTENBHOTO Iprdopa.

N3mepenue paccTossHUN.

3. Hsmepenue o0bEéMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MaJlbIX Tell.
5. N3MepeHnue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa M JaTdyHKa

TeMIIepaTyphbl.
6. IlpoBeneHue wuccnenoBaHUsS MO MPOBEPKE THUIOTE3bl: AANBHOCTh MONETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBLHO, TEM OO0JIbIIe, YeM OOJIbIIEe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

CrpoeHne BemiecTBa: aTOMBI M MOJEKYNBI, MX pa3Mepbl. OMBITH, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEIECTBA.

JIBmxenue dyacTtuil BemiecTtBa. CBA3b CKOPOCTH JBMXKEHHUS YacTHI[ C TEMIIEPATypOil.
BpoynoBckoe nBumxkeHue, auddys3us. B3anMopelicTBHE 4YaCTHI[ BEIIECTBA: NPHUTSHKEHUE H
OTTaJIKUBaHHE.

ArperatHble COCTOSIHHSI ~ BEIIECTBA: CTPOCHHME Ta30B, IKUJAKOCTEH UM TBEPABIX
(kpuctannuyeckux) Ted. B3auMocBA3b MEXAy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U HUX ATOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHHI
BOJIBL.

emoncmpayuu.

1. HaGmroneHue OGpOyHOBCKOTO JTBUKCHHUS.

2. HaOmonenue muddys3un.

3. HaGmronenue siBIeHUM, OOBSCHAIOMIMXCS MPUTSKEHUEM WA OTTAJIKUBAHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopnosie padomut u onvimel.

1. Oruenka AuaMeTpa aToMa METOJIOM PSAIOB (C UCTIOTIb30BaHUEM (QoTorpaduii).

2. OnbITHI IO HAOTIOICHUIO TETNIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJICKYJISIPHOTO MIPUTSIKEHUS.

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHe TeJl.

Mexanuyeckoe aBuxkeHue. PaBHOMepHOe W HepaBHOMepHOe JBMKeHHE. (CKOpOCTb.
CpenHsisi CKOpOCTh NMPU HEPABHOMEPHOM JBHXKEHUU. Pacuér myTu U BpeMEeHU JBHXKCHUS.



SlBnienne wHepuuH. 3aKOH MHepuUUH. B3auMoaeicTBue Tel KaKk NPUYMHA HU3MEHEHUS
CKOpOCTH ABMXeHUs Ten. Macca kak Mepa uHepTHocTu Tena. I[lmotHocTh BemectBa. CBS3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIECTBA.

Cuiia Kak XapakTepucTuKa B3aumojedcTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenne cuibpl ¢ MOMOIIBIO JUHAMOMeETpa. fIBleHHe TAroTeHus W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux raHerax. Bec tena. HeBecomocth. CrojkeHHe CUJI, HANpPaBJICHHBIX I10
onHol npsimoii. PaBHoxelicTByromas cuil. Cuiia TpeHusi. TpeHne CKOJIbXEHUs U TPEHHUE MOKOSL.
TpeHue B mpUpoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHne MEXaHNYECKOro ABHKEHUS Tela.

2. H3mepeHne CKOPOCTH NPSMOIMHENHOT O IBUKCHUS.

3. HaOnronenue siBieHUS] HHEPLIUU.

4. HaOnroneHne n3MEHEHUs CKOPOCTH NPU B3aUMOJAEHCTBUU TEN.
5. CpaBHEHHE MacC 110 B3aUMOJIEHCTBUIO TEl.

CrnoxxeHne cuil, HalpaBJICHHBIX 110 OJTHOM MPSIMOM.

J1a60pam opHble padomosl U ONbIMbl.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOr'O NBMKEHUS (IIapuKa B KUJIKOCTH, MOZIETU
AIEKTPUYECKOT0 aBTOMOOWIISI M TaK Jalee).

2. OmpezneneHue CpeqHEl CKOPOCTH CKOJIbKEHUS Opycka WM IIapuKa MO HAKIOHHOM
IJIOCKOCTH.

3. OmpezaeneHue MIOTHOCTH TBEPAOTO Tela.

4. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbkeHus (nedopmanun) NpyKUHBI OT
MPUIOKEHHOU CUJTBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tenla U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjieHue TBEPABIX TeJl, JKUJAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIICHUS M YBEIWYCHU AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBneHuss TBEPABIMHU TEIAMU, KUIKOCTSIMH
u razamu. 3akoH [lackans. [TneBmMarnueckue MamuvHbl. 3aBUCHUMOCTh JABJICHUS KUJIKOCTH OT
riyounel. ['mapoctatuueckuid  mapagokc. CooOmarommuecss cocynsl. [ 'mapaBnudeckue
MEXaHU3MBI.

Atmocepa 3emnu u armocdepHoe AaBieHue. [IpUUYMHBI CYIIECTBOBAHHUS BO3AYIIHON
ooonoukn 3emmu. OmbiT Toppuuermmm. U3mepenue armocdepHoro maBiaeHus. 3aBUCHUMOCTH
aTMoc(epHOro JaBleHUS OT BBICOTHI HaJ ypoBHeM Mops. I[lpubopsl s u3MepeHwHs
aTMOC(EPHOr0 JIaBJICHUS.

JleiicTBHE )KUIKOCTHU U ra3a Ha MOrPYKEHHOE B HUX TeNO. BeITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

emoncmpayuu.
3aBUCHUMOCTbH JIaBIICHUS Tra3a OT TeMIEpaTyphl.

[lepenaua naBiaeHUs )KUIKOCTHIO U Fa30M.
Cooburaromuecs: cocy/bl.

[M'mapaBanyeckuii mpecc.

[IposiBnenue neficTBus aTMOC(HEpHOro TaBICHHUS.

ok wnNE

3aBHCUMOCTD BLITaJ'IKI/IBaIOH_Ieﬁ CHIIBI OT 00BéMa HOFPY)KéHHOﬁ qacTHu TClIa H
IIJIOTHOCTH XKUJKOCTH.
7. PaBeHCTBO BBITAIKMBAIOIICH CUJIIBI BECY BBITECHEHHOM JKUJIKOCTH.



8. VYcnoBue IIaBaHWs TeN: IUIABAHME WM IOIPY>KEHHE TeJl B 3aBUCHUMOCTH OT
COOTHOIICHHS TUIOTHOCTEH Tella U AKUIKOCTH.

Jlabopamopnuie pabomel u onvimeol.

1. HccrnenoBaHue 3aBHCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOU B KU IKOCTh
YacTH TeJa.

2. OmpezneneHue BBITAIKUBAIOUICH CHUJIBL, JEHCTBYIOIIEH Ha TeENO, MOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJKHBAIONIEH CHJIbI, JCHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MacChl Tena.

4. OnbIThl, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIbL, IEHCTBYIOLIEH Ha
TEJIO B JKUIKOCTH, OT 00BhEMA MOTPY:KEHHOW B KHUJAKOCTh YaCTH Tea U OT MJIOTHOCTH
KUJKOCTH.

5. KoHcTpyumpoBaHue apeoMerpa WIH KOHCTPYMPOBAHME JIOAKHM M OIpPEACIICHHE €€

rPY30I0AbEMHOCTH.

Pa3gen 5. PaboTa u MomHOCTB. JDHeprus.

Mexanunueckas paboTa. MOIIHOCTb.

[IpocThle MexaHU3MBbI: pblyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. llpaBuiio paBHOBecus
peruara. [lpuMeHnenue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKHU.
KIIJI mpocTeix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. Kunermdeckas W mnoreHuuanbHas bsHeprus. [IpeBpamienue
OJTHOT'O BHJIa MEXaHUYECKOM SHEPTUU B IPYrol. 3aKOH COXPAaHEHUs SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnosie padomut u onvimel.

1. Ompenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [BMIKEHUHM Tela IO

TOPU30HTAIbHON TOBEPXHOCTH.

2. MHccnenosanue yciliOBUM PaBHOBECHS phlUara.

3. WMsmepenue KIIJ] HakIOHHOM MIIOCKOCTH.

4. H3y4yeHue 3aKOHA COXPAaHEHHsI MEXaHUYECKOW SHEPTHH.

8 KIIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHHUs BeliecTBa. Macca
U pa3Mepbl aroMOB M MoJeKyJd. ONbITbl, MOATBEPKAAIOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHOKUHETUUECKON TEOPUH.

Mopenu TBEPAOro, JKUJIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammieckue u
amopdusbie Tena. OObSICHEHHE CBOMCTB ra30B, JKUJIKOCTEH U TBEPIBIX T€T HA OCHOBE MOIOXKEHUI
MOJIEKYJIAPHO-KMHETUUECKOH Teopuu. (CMauMBaHME W KanWULIPHBIE sBJIEHUS. TersoBoe
pacUIMpEeHNE U CKaTHUE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JIBMDKEHHMSI YacTHLL.
Buyrpennss sueprus. CnocoObl HW3MEHEHHMS BHYTPEHHEW OSHEpruu: Tervionepesaada u
coBepiieHune paboTel. Buasl Temonepeaaun: TEmIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUYEHUE.

KonnuectBo TemyioTsl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TemioBoe
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [lnaBrieHue W oTBepAeBaHHE KPUCTAIUTMUECKUX
BEIIECTB. YJeNbHas Temiora IaBieHus. llapooOpa3oBanue u KoHueHcanwus. Mcmapenue.
Kunenne. YnenpHas Teruiora mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPATYphl KUIIEHUS OT
aTMOC(EPHOTO JIaBJICHUS.



Brnaxnocts Bo3myxa.

3Hepr W TOILJIMBA. Y,Z[eJIBHa}I TCIJIOTA CI™ OpaHI/ISI.

[Mpunuuner pabotel TerioBbix aurareneid KIIJ TemioBoro nBurarens. TemsoBbie
JIBUTATENIH U 3aLIATA OKPYXKAIOIIEH CPEIBL.

3aK0H COXpAHEHHS U TIPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JTBUKCHHUS.

2. HaGmonenue muddys3un.

3. HalGmronenue siBNeHUI cMauyMBaHUS ¥ KaWLISPHBIX SBICHUU.

4. HaOnroneHue TerioBOro paciiupeHus Tedl.

5. H3MeHeHue naBieHHS Ta3a MIPU U3MEHEHUH 00bEMa M HarpEeBaHUH WIIN OXJIAXKICHUU.

6. IlpaBuna uzMepeHus: TeMiepaTypsl.

7. Bwuppl Temionepenaymu.

8. OxJaxJeHue Mpu COBEPIICHUU PaOOTHI.

9. HarpeBanue npu coBepiieHur padOThl BHEIIHUMU CUIIAMHU.

10. CpaBHeHuE TEMIIOEMKOCTEN pa3IM4YHbIX BELLECTB.

11. HaOmroneHue KUIIeHus.

12. HabmroieHre TOCTOSHCTBA TEMIIEPATYPHI IIPU IJIaBJICHUH.

13. Mozenu TEeIUI0OBBIX ABUTATEIIEN.

Jlabopamopnosie pabomut u onvimel.

1. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSKCHHUSL.
OnBITHI 110 BBIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM MJIU caxapa.

3. OnbIThI O HAOMIOIEHHUIO TEIUIOBOI'O PACHIMPEHHS Fa30B, )KUJKOCTEH U TBEPABIX TEIL.

4. OmnpeneneHue NaBJIeHUS BO31yXa B OallJIOHE MINPHUIIA.

5. OnbITel, JEMOHCTPHPYIOIIME 3aBUCHMOCTh JaBJICHHS BO3AyXa OT €ro o0bémMa u
HarpeBaHus WU OXJIAXKICHUS.

6. IlpoBepka rumoTe3pl JIWHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOWKA JKHJAKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HalOmioneHnve W3MeHEHUs BHYTPEHHEW SHEpPIHM Tella B pe3ysbTare TeIUlonepenadyud U
paboThI BHEIITHUX CHUIL.

8. HccnenoBanue siBJICHUS TEIJI000MEHA IPU CMEIIMBAHUY XOJIOTHOM U TOpsiueld BOJBI.

9. OmpeneneHue KOIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpU TEIIOOOMEHE C
HarpeThiM METAJUTNYECKUM LUIIMHIPOM.

10. Onpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue nporuecca uCrapeHusl.

12. Onpenenenrne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenre yenbHON TEIIIOTHI IIABJICHUS JIbJa.

Pa3znen 7. JjekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuszanus Tena. JlBa poia JIEKTpUYECKHX 3apsaoB. BiaumonelcTBre 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TEN OT BEIMYMHBI
3apsA7I0B U PACCTOSIHUS MEXKY TEIaMH).

Onexrpuueckoe nose. Hampsok€HHOCTB anekTpudeckoro nois. [IpuHnun cynepno3unuu
AJICKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexkrpuyeckux 3apsAnoB. DJIEMEHTApHBIA 3JeKkTpuueckuid 3apsan. CrpoeHue
atoma. [IpoBOAHMKYN M JUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOI0 3aps/a.



DJIEKTPUYECKUIT TOK. YCJIOBUA CYIIECTBOBAHMUS JJIEKTPUYECKOrO TOKa. McTouHMKM
MOCTOSIHHOT'O TOKa. JIeHCTBUSI 3JIEKTpUUYECKOr0 TOKa (TEMJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUN TOK B JKHUJIKOCTSX U ras3ax.

Onekrpuueckas uenb. Cuna Toka. OJeKTpudeckoe HanpspkeHue. ColpoTHUBIIEHHE
MPOBOJIHUKA. YJIETbHOE CONPOTUBIEHUME BemlecTBa. 3akoH Owma Ui ydacTKa ILenu.
[TocnenoBarenbHOE U apaieIbHOE COETUHEHUE POBOJHUKOB.

PaGora 1 MOLTHOCTH 3JEKTPUUECKOro Toka. 3akoH J[koymns—JIeHna. DnexkTpuueckue nemnu
Y IOTPEOUTENH IICKTPUICCKOM dHEeprun B ObITy. KOpoTKOE 3aMBIKaHNE.

[TocTostHHbIe MarHuThHl. B3amMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJe.
MarunuTtHOe mosie 3eMiIu U ero 3HaueHue I ku3Hu Ha 3emuie. OnbIT OpcTena. MarHuTHoe mose
3JIEKTPUYECKOro ToKa. [[puMeHeHne 3JIEKTPOMAarHuToB B TEXHUKE. [[eliCTBME MarHUTHOrO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBMrareiab IOCTOSHHOrO TokKa. Vcnonp3oBanue
3JIEKTPOJIBUTaTeNIel B TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

OnbiTel  @apazes. SBieHue dieKTpoMarHUTHOW UWHAYKIuU. [lpaBuno  JleHma.
Onekrporeneparop. CHocoObl TMOMYyYEHHUS] DJIEKTPUUECKOM SHEPruH. IJIEKTPOCTAHLMHM Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU.

emoncmpayuu.

DJeKTpu3aus Tenl.

JIBa poja 2JIEKTPHUECKHUX 3apsI0B U B3aUMOJCHCTBUE 3apPSIKEHHBIX TEJ.
YCTpOoNCTBO U AEUCTBUE IIEKTPOCKOIA.

DJIEKTpOCTAaTUYECKAsI MHIYKLUS.

3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPsJIOB.

[IpoBOIHUKYN U AUDIIEKTPUKHU.

MopenupoBaHue CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO TIOJIA.

HcTouHnKy MOCTOSIHHOTO TOKA.

JleficTBHS SIIEKTPUYECKOT O TOKA.

L ooNOUAEWNR

. DIIEKTPUYECKHUI TOK B KHJIKOCTH.
. I"'a30BbIit pazpsj.
. I3mepenue cuitbl TOKa aMIepMETPOM.

=
= O

el
w N

. I/I3MepeHHe QJICKTPHUYCCKOT'O HAIIPSAKCHUS BOJIBTMETPOM.

=
D

. PeocTaTt u marasuH conpoTHBIECHUN.

=
U

. B3anmonencTBie NOCTOSHHBIX MAarHUTOB.

=
[¢)]

. MOI[GJ'II/IpOBaHI/IC HCBO3MOXXHOCTH pa3aCIICHUA ITOJIFOCOB MarHuTa.

=
~N

. MonenupoBaHrie MarHUTHBIX 110JIEH TOCTOSIHHBIX MarHUTOB.
. OneIT Opcrena.
. MaraurtHoe 1nose Toka. DJIeKTPOMarHur.

N
o O ™

. JlelicTBHE MArHUTHOrO NOJISI HA TPOBOJAHUK C TOKOM.

. DIEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIEHUS 37€KTPOMArHUTHON UHIYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHHSI.
25. DaekTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomel u onvimeol.

1. OnbITHI 1O HAOTIOACHUIO STIEKTPU3AINH T HHAYKIIUEH U MPU COMTPUKOCHOBEHUH.

NN NN
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2. HccnenoBanue ASHCTBUS SJICKTPUIECKOTO MOJIST HA TPOBOAHUKH U JIUIJICKTPHKH.
3. CoOopka u poBepKa pabOTHI AIIEKTPUIESCKON I[ENU TTOCTOSTHHOTO TOKA.



4. W3MmepeHue U peryaupoBaHUe CHIIbI TOKA.

W3mepenue u perynnpoBaHue HalpsHKEHUS.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HalpsKEHUs Ha PE3UCTOpE.

7. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  JJIEKTPUUYECKOTO  CONPOTHBIICHMS
IPOBOJIHMKA OT €ro JUIMHBI, IJIOU[aA1 MONEPEYHOro CEYEeHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANpPSDKEHUH IPH IOCIENOBATEIBHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CUJIbI TOKA NIPU MapajuIeIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl 3IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 Pe3UCTOop.

11. Onpenenenre MOIHOCTH JIEKTPUUYECKOI0 TOKA, BBIJIEISIEMOI Ha PE3UCTOpE.

12. MccnenoBanyue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO YEpe3 JAMIIOUKY, OT HalpsyKEHUs
Ha HEH.

13. Onpenenenne KII/[ narpeBaTens.

14. ViccnenoBaHue MarHUTHOIO B3aUMOJICHCTBHS TOCTOSIHHBIX MAarHUTOB.

15. VI3y4eHne MarHuTHOT'O TIOJII TIOCTOSHHBIX MAarHUTOB MPH HUX OOBEIUHEHHH W

u

pa3JeNeHn .

16. UccnenoBanue neUCTBUSA HIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

17. OneIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3AaUMOJIEHCTBUS KATYIIKH C TOKOM U

MarHuTa OT CHJIbI TOKA M HallpaBJIEHUS TOKA B KaTyIIKE.

18. N3yueHune neicTBUS MArHUTHOIO ITOJISL HA IIPOBOJHUK C TOKOM.

19. KoHctpyupoBaHue U u3ydeHue paboThl JIEKTPOIBUTATETIS.

20. U3mepenune KIIJI 35eKTpoABUTaTEeIbHOM YCTAHOBKH.

21. OnpITBl O UCCIEAOBAHUIO SIBICHUS 3JEKTPOMATHUTHOM WHIYKLUU: HMCCIEIOBAaHUE

V3MEHEHUH 3HAYEHUs U HAIIPABIICHUs HHIYKIMOHHOTO TOKA.
9 KJIACC

Pasnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBukeHUE. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOro JBWKEeHHS. PaBHOMepHOe mpsMoiMHEHHOe JBHXeHue. HepaBHOMepHOE
npsMOINHENHOoe aBMkeHHe. CpenHsdss U MIHOBEHHash CKOPOCTh Teja INpU HEPAaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHoOe nipsiMoiHeitHOe nBrkeHrne. CBoOoHoe najgeHue. OnbIThl
lanunes.

PaBHOMEpHOE JBMXKEHHE MO OKpYXKHOCTU. [lepuon m dactora oOpamieHus. JluHeiHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTenbHOe yCKOpEHHE.

[Iepsoit 3akoH HprotoHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYIIEPIIO3ULIMH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWJIa TPEHHUS CKOJBXKEHHS, CHJIA TPEHUS
IIOKOSI, IPYTUE BUJIbI TPEHHUS.

Cuna TsSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHA. YCKOpPEHHE CBOOOIHOTO MaICHHS.
JBuxenue naHer Bokpyr Comnnna. IlepBas kocMuueckas ckopoctb. HeBecomocTs U
Meperpy3KH.

PaBHoOBecue MaTepuanbHOU TOYKUA. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEp0TO Tena
C 3aKpENJIEHHON OChIO BpalleHus. MomeHT cuiibl. LleHTp TsxecT.

Nmnynec tena. M3menenue umnyinbsca. Mnynsc cuibl. 3aKOH COXPAaHEHHUS HMITYIbCA.
PeakTuBHOE IBMKEHUE.



Mexannyeckass pabota U MOIIHOCTh. Pabora cui TsbkecTH, ynpyroct, TpeHus. CBs3b

SHEPruu

n pa60T51. HOTGHI_[I/IaJIBHaSI SHCpIruUsa TCjIa, NOAHATOrO Hald IMOBCPXHOCTHIO 3CMIIH.

[ToreHumanbHas sHeprus cxaToil npyxunbl. Kunetnueckas sHeprus. Teopema 0 KUHETHYECKOU
SHEPruM. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HabmroneHne MEXaHM4ECKOro ABM)KEHHUS Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTe€l M TPAEKTOpUN IBMKEHMSI OJHOTO M TOTO K€ Tejla OTHOCHUTEIBHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHune CKOPOCTH U yCKOPEHUS NPSAMOJIMHEHHOTO IBUKEHUS.

4. HccnepoBaHue NIpU3HAKOB PAaBHOYCKOPEHHOI'O ABHKCHHUS.

5. HaOmroneHue ABM>XKEHUS Tesla O OKPYKHOCTH.

6. HaOmroneHue MexaHMUYECKHX SIBJICHUHN, IPOUCXOAALIUX B cucTeMe oTcuéra « Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKH.
3aBHCHUMOCTb YCKOPEHHs TE€Ja OT MACChI TeJla U JEHCTBYIOIIEN Ha HETO CUJIBI.

8. HalOmronenue paBeHCTBa CUJI IPU B3aUMOJCHCTBUM TEII.

9. l3MeHeHMe Beca Tesa IPU YCKOPEHHOM JIBUYKEHUU.

10. Ilepenava uMiyasca py B3aMMOACUCTBUM TEI.

11. [TpeoOpazoBaHusi YHEPTUU NIPU B3AUMOJICHCTBUU TEJL.

12. CoxpaHeHME UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIPYTrOM B3aUMOIEHCTBUU.

14. HaGnto/ileHHe PeaKTUBHOTO JABHKEHHUSL.

15. CoxpaHeHHEe MEXaHNYECKOW SHEPTUH TIPH CBOOOTHOM IaJICHUH.

16. CoxpaHeHHEe MEXaHUUYECKOM SHEPTUHU IIPH IBUKEHUU TENa M0/ JEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimeol.

1. KoHcTpyunpoBaHue TpakTa JJisi pa3roHa U JalbHEHIIEr0o paBHOMEPHOIO JIBM)KEHHUS
IIapUKA UM TEIEKKH.

2. OmpezneneHue cpeHed CKOPOCTH CKOJBXKEHMsI OpycKa WM JBM)KEHUS IIapuKa IO
HAKJIOHHOW IIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBM)KCHHHM IO HAKJIOHHOW
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUXKEHUU Oe3
Ha4YaJbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: eciad MpPH PABHOYCKOPEHHOM JBIKEHMHM O€3 HauyaJbHOU
CKOPOCTH TyTH OTHOCATCA Kak psJl HEUYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIUE
IIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHUJIBl HOPMAJbHOIO
JTABJICHHUS.

7. OmnpeneneHue Ko3(pPULHEHTa TPEHUS CKOIbKEHHUSL.

8. Omnpenenenue xECTKOCTH MPYKUHBI.

9. Ompenenenne pabOTbl CUIBI TPEHUS MpPU PABHOMEPHOM JBIKEHHUHM Tela IO
TOPU30HTAJIbHON ITOBEPXHOCTH.

10. Onpenenenue paboOThl CUJIBI YNPYTOCTH IPH MOABEME Ipy3a C HCIHOJIB30BaHHEM
HETO/ABUYKHOT'O U ITOJIBUYKHOTO OJI0OKOB.

11. 3yyeHune 3aKOHA COXPAHEHHS DHEPTIUU.



Pa3znen 9. Mexann4yeckue Koj1e0aHUsA U BOJHBI.

KonebarensHoe nprkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJNEOAHMIA: MEpPHOJ, 4acToTa,
aMIuiutyna. MareMatudeckuii W OpYXUHHBIM MasTHUKU. [IpeBpamieHue »sHeEpruu mnpu
KOJIeOATEIEHOM JIBHKEHUH.

3aryxaromue kojebanus. BreiHyxkneHHble kKonebanus. Pesonanc. Mexanudyeckue BOJHBI.
CaoiicTBa MexaHUUYECKUX BOJIH. [Ipo/ionbHBIE U MONIepevHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHN4eCKHe BOJHBI B TBEPJIOM Teje, CEHCMUYECKIE BOJTHBI.

3Byk. [ poMKOCTB 3BYyKa 1 BbIcOTa TOHA. OTpaxeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmonenue koiaebaHuil T MO NEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HaGmronenue xoneOaHuii rpy3a Ha HUTH U HA TIPYXXHHE.

3. HaOmronenue BbIHYXIEHHBIX KOleOaHUN U pe30HaHcAa.

4. PacnpocTpaHeHHE NPOJOIbHBIX U MONEPEYHBIX BOJH (Ha MOJIENH).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI.

. AKkycTudeckuil pe3oHaHC.
Jlabopamopnsie padomut u onvimel.
1. Ompenenenue yacTOTHI U Neproia KOJeOaHUI MaTEMaTHYECKOT O MAsATHUKA.
2. OmnpeneneHue 4acTOTHI M MEPHOAA KOJIEOAHUN IPY>KUHHOT'O MAasITHUKA.
3. MHccnenoBaHue 3aBHCHMOCTH Iepuojia KoseOaHWH MOJBEIIEHHOrO0 K HUTU Ipy3a OT
JUTUHBI HUTH.
4. WccnenoBaHWe 3aBUCUMOCTH Iepuoja KoseOaHUH MPYKUHHOTO MasiTHUKA OT MAacChl
rpys3a.
5. IlpoBepka HE3aBUCHMMOCTH Iepuoja KojeOaHHHl rpy3a, MOJBEIIEHHOIO0 K HHUTH, OT
Macchl Ipys3a.
6. OnbIThl, JOEMOHCTPHPYIOIINE 3aBUCHUMOCTb TepUOAa KOJEOaHUl MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU IPY>KUHBL.
7. W3mepenue yckopeHHsS CBOOOTHOT'O MaICHUSI.
Pazgen 10. DiieKTpOMarauTHoOE 10JIe M 3JIEKTPOMATHUTHBIC BOJIHBI.
DJEKTPOMAarHuTHOE TOJ€. DJIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JEKTPOMAarHUTHBIX
BOJH. [lIkana 351eKTpOMarHUTHBIX BOJIH. Mcrionb30BaHue 3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnexTpoMaruuTHas npupoaa ceera. CKopocTh cBera. BonHoBbIe CBOWCTBaA CBETa.
Hemoncmpayuu.
1. CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH.
2. BoiHOBBIE CBOICTBA CBETA.
Jlabopamopusie padomut u onvimel.
1. V3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOLIbI0 MOOUIIBHOTO TenedoHa.
Pa3nen 11. CBeToBble sIBJICHUS.
JlyaeBass monenb cBera. Mcrounuku ceera. [IpsmonuHeliHOE pacnpocTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxxenue cBeta. [lnockoe 3epkano. 3aKk0H OTpakKeHUs CBETA.
[Ipenomienue cBera. 3akoH mpesnomiieHHus cBeTa. [lonHoe BHyTpeHHee OTpa)KeHHEe CBETa.
Hcnonb30BaHuEe MOTHOIO BHYTPEHHETO OTPAXKEHUsI B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xox nyueit B nmH3e. OmnTHyeckas cucrema (oroammnapara, MUKPOCKONAa U
Teseckona. ['1a3 kak onTuyeckas cucrema. bin3opykocTs U 1aIbHO30PKOCTb.
Pasnoxenue 6enoro ceera B cektp. OnbiThl HetoToHA. Clio’keHUE CIEKTPalbHBIX 1IBETOB.
Hucnepcus cBera.



Hemoncmpayuu.
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[IpssmMonuHEHOE pacIpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuyenue n300pa>keHui B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OImTHYECKNI CBETOBOI.

Xon myueit B coOuparoiei Junse.

XoJ iy4der B pacCeuBaroIEeh JIMH3E.

[ony4yenue n300paKeHU C TOMOIIBIO JTHH3.

[Ipunmn neiictBus ¢oroanmapaTa, MUKPOCKOIA U TEIECKOIMA.

10. Mopnens riasa.

11. PaznoxxeHue 0eioro cBeTa B CIEKTP.

12. [Tomyuenue Oenoro cBeTa Mpu CI0KEHUH CBETa Pa3HbIX LIBETOB.
Jlabopamopusie padomut u onvimel.

1.
2.
3.

No vk

HccnenoBanue 3aBUCUMOCTH YIila OTPa)K€HHUs CBETOBOTO JIy4a OT yIJia MaJeHHUs.
N3ydenue xapakTepuCcTUK U300pakeHUs IIpeIMEeTa B IJIOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIIEHUSI CBETOBOIO JIydya OT yIJia maJeHusl Ha
IPaHULIE «BO3yX—CTEKIION.

[Tony4yenue n300paKeHU C MOMOILBIO COOMPAIOIIEH JTUH3BI.

Onpenenenne POKyCHOrO PaCCTOSHHS M ONITHYECKOM CUITBI COOMPAIOIIEH JTMH3HI.
OnBITH IO Pa3I0KEHUIO OETIOr0 CBETA B CIIEKTP.

OnBITH MO BOCHIPHUSITUIO I[BETA MPEIMETOB MPH HX HAOMIOJCHUH uepe3 I[BETOBHIE
GUIBTPHL

Pa3pen 12. KBanToBbIe IBJICHHUS.

Omneitel Pesepdopna u nnanerapHas mozaens aroma. Mozens atoma bopa. Mcnyckanue u
norsomieHre ceera aroMoM. KBanThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTE. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHWE aTOMHOTrO sjpa.

Hyxkinonnas Mopens aromHoro sapa. HM3orombel. PanunoaktuBHble mnpespamieHusd. l[lepuon
roJrypacrnaaa aTOMHBIX sJIEp.

SAnepHble peakiiy. 3aKOHBI COXPAHEHHU 3apsiJ0BOIO U MAacCOBOI'0 YHCEI. DHEPIHUs CBA3H
aTOMHBIX snep. CBsA3p Macchl M SHepruu. Peakuuu cuHTe3a u aeneHus saep. McrouHunkm
sHepruu ColnHLa U 3BE3.

SnepHas sHepretuka. J[eficTBUsL palMOAKTUBHBIX U3JIYYEHHU HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

=
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CrexTpsl U3IIy4eHUS U TOTJIOUIEHHUS.

CrieKTphbl pa3nUyHbIX Ta30B.

CrnexTp BoaopoJa.

Habmonenue TpexoB B kamepe Buiibcona.

Pabora cuérunka MOHU3UPYIOIIMNX U3TyUEHU.

Peructparus uznydeHust IpUPOAHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnovie padomut u onvimel.
1.
2.

HaOnroieHne CrutomHpIX ¥ TMHEHYAThIX CIIEKTPOB U3TY4CHHUS.

HccnenoBanue TPEKOB: HM3MEPEHUE DHEPIMU YaCTHIBI MO TOPMO3HOMY IIyTH (110
¢dororpadusm).

M3mepeHne paaroakTHBHOTO (hOHA.



IHoBTOPUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-0000IMAOMINK  MOAYAh TpeJHAa3HAuYeH JUIsl CUCTEMAaTH3alluk |
00001I1eHHs PEMETHOTO COIEPKAHUS U OTBITA 1EATEILHOCTH, MPUOOPETEHHOTO MIPH U3Y4YEHUU
BCero Kypca (pu3uKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
(busuke It 00yJaroIUXCsl, BEIOPABIIMX ATOT YICOHBIN TTpeIMeT.

[Ipn wu3yueHWH JAHHOTO MOJYJS PEATU3YIOTCI H  CHCTEMAaTU3UPYIOTCS — BUIBI
NeSITeNbHOCTH, HA OCHOBE KOTOPBIX OOECleurMBaeTcss JOCTH)KEHHE TMPEIMETHBIX U
METaNpPEIMETHBIX TUIAHHUPYEMBIX PE3yJIbTaTOB OO0y4eHHS, (HhOPMUPYETCS €CTECTBECHHOHAYJIHAS
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEJAOBAaHUS SBICHUN MTPHUPOIBI U TEXHHKH,
OBIIQJICHUC YMCHHUSMH OOBSICHITh (PUINUYCCKUE SIBICHHS, NPUMEHSS TOJTyJICHHBIC 3HAHUS,
peliaTh 3a7a4u, B TOM YHCIIe KAYeCTBEHHBIE M SKCIIEPUMEHTAIILHEIE.

[TpuHIMNIUATBEHO AEATENbHOCTHBINA XapaKTep aHHOTO pa3zeiia pealn3yeTcs 3a C4€T TOro,
9TO 00YUaIOUINECs BBIMTOIHSIOT 3a/IaHUS, B KOTOPBIX UM IPEAIaraeTcs:

Ha OCHOBE IMOJIyYEHHBIX 3HAHHUM pacro3HaBaTh U HAyYHO OOBSICHITH (U3UUYECKUE SBICHUS
B OKpPYKarollel MPUpPOIE U MOBCEIHEBHOMN KU3HU;

UCIOJIb30BaTh HAyYHBIE METObl UCCIEeNOBaHUS (PU3NUECKUX SBICHUMN, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U MOITYICHUS TEOPETUICCKUX BHIBOJIOB;

OOBSICHSTH, HAay4YHBIE OCHOBBI HamOoliee BaKHBIX JTOCTHIKEHHI COBPEMEHHBIX TEXHOIIOTHIA,
HalpUMep, MPAKTUYECKOrO WCIONB30BAaHUS PA3TUYHBIX HCTOYHHKOB DSHEPrUM Ha OCHOBE
3aKOHA MPEBPAICHHS] U COXPAHEHUS BCEX M3BECTHBIX BUIOB DHEPTHH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

N3yyenne Qu3nKu Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHS HAMpaBJICHO Ha

AOCTHUKCHUC JIMYHOCTHLIX, MECTAIPCAMCTHBIX U IMTPEAMCTHBIX 06p330BaTeJIBHBIX PE3YyIbTATOB.

B pesynprate u3ydenuss (uU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUA Y

oOyyaromerocst 0yyT cOpMHPOBAHBI CIEIYIOUINE TUYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

— TPOSIBIICHUE UHTEpECca K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (HPU3UIECKOM
HayKH;

— IIEHHOCTHOE OTHOILIEHUE K JTOCTHKEHHUSIM POCCUUCKUX YUEHBIX-(HU3UKOB;

2) rpa’*KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

— FOTOBHOCTH K aKTHBHOMY YYacCTHIO B OOCY)KJICHHH OOIIECTBEHHO 3HAYMMBIX M ATHUECKHX
npo0sieM, CBSI3aHHBIX C MPAKTHUECKUM NPUMEHEHUEM JOCTIKEHUH hu3nku;

— OCO3HaHUE BaYKHOCTH MOPAJIbHO-3TUYECKUX IMPUHIUIIOB B JESATEIILHOCTH YUE€HOTO;

3) 3cTeTH4ecKOro BOCIMTAHHUSA:

— BOCTIPUSITHE 3CTETMYECKHX KauecTB (PU3NUYECKON HayKH: €€ TapMOHHUYHOI'O IMOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMA:

— OCO3HAHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOIUH, BaXKHEHIIEH COCTABIISIIOIEN KYJIbTYPBI;

— pa3BUTHE HayYHOH JIIOO03HATEIBHOCTH, HHTEPECa K UCCIIEI0BATEIbCKOM e TeTbHOCTH;

S) popmMupoBaHus KyJIbTYPbI 310POBbsl H IMOLMOHAJIBLHOI0 0JIArONOJTYyYHs:

— OCO3HaHUE IEHHOCTH Oe30MacHOro obpasza >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH TMpaBHJ O€30MacHOro IMOBEIEHUS Ha TPAHCIOpPTE, Ha JIOporax, C
AIIEKTPUYECKUM U TEIUIOBBIM 00OPYOBAaHHEM B JOMAIITHUX YCIOBUSX;

— c(hopMupOBaHHOCTHh HaBbIKA pedIieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro
K€ MpaBa y Ipyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIMTAHUSA:

— AaKTUBHOE Y4acTue B PEIIEHUU IMPAKTHUECKUX 33Jay (B paMKax CeMbH, 00pa30BaTEIbHOMN
OpraHu3aly, Tropojaa, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM  HAmpaBlIEHHOCTH,
TpeOYIOMHNX B TOM YKCIIe U (PU3UIECKUX 3HAHUN;

— MHTEPEC K MPAKTHYECKOMY M3yYCHUIO PO ECCUuid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTH4eCKOT0 BOCIIMTAHMS

— OpHUEHTalMs Ha NpUMEHEHHE (PU3MYECKMX 3HAHMM [Js pelleHus 3aaad B olyacTu
OKpY’Kalolllel cpeibl, MUIAHUPOBAaHUS MOCTYNKOB M OLEHKU HMX BO3MOJKHBIX IOCIEACTBUM
JUISL OKPY KAIOIIeH cpebl;

— OCO3HaHUE II100aIbHOT0 XapaKTepa HKOJIOTMYECKUX MPOOJIeM U MyTel UX peIIeHus;

8) ajanTannu K M3MEHSIIOIIMMCS YCJIOBUSIM COLMATIBHON U NPHPOIHOI cpelbl:

— TOTPEeOHOCTh BO B3aWMOJEHCTBUU TMPH BBHINOJHEHUU HCCIECIOBAaHUI M TPOEKTOB
(bu3nYecKoil HalpaBIEHHOCTH, OTKPHITOCTh OIBITY ¥ 3HAHUSM JAPYTHUX;

— TIIOBBIIIEHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO 1EATEIbHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4ucie (GOpPMYIHpPOBATH UIACH,
MOHSTHUS, TUTIOTE3bI O PU3NYECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHUE J1e(UIIMUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00JaCT! (DU3UKH;



® — [UIaHUPOBAHUE CBOCT'O pa3BUTHUA B HpI/IO6peTeHI/II/I HOBBIX (1)I/I3I/I‘ICCKI/IX 3HaHHI>i;

® — CTPECMIICHHEC aHAJIM3UPOBATH WU BBIABJIATH B3aUMOCBA3U IPUPOALL, O6HICCTBa 1 DKOHOMUKH,
B TOM 4YHUCJIC C UCITIOJIb30BaHHEM (I)I/I3I/IIIGCKI/IX 3HaHPII>i;

® — OIECHKAa CBOUX JEUCTBUU C YYETOM BIMSHHUS HAa OKPYXAIOIIYIO Cpely, BO3MOXKHBIX

TJIO0AJILHBIX TTOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI
B pesynmpraTe OCBOCGHHSI MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanmsi y oOyuaromerocss OyayT chopMupoBaHBI MeTaNpeIMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABATEIbHbIC YHHBEpCAJIbHbIC y4eOHbIC MJCHCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCalbHbIE Y4eOHbIE IEHCTBUS, PETyISITHBHBIC YHUBEPCAIbHbIC YUEOHbIE IEHCTBUSI.
IMo3HaBaTe/IbHBIE YHHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS
Ba3oBble Jlornueckue neiicTBUA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKN O0BEKTOB (SIBJICHUN );
yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKALIMU, OCHOBAHUS Uil 000O0IICHHS
Y CPaBHCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ NMPOTUBOPEUMS B paccMaTpuBaeMbIX (DakTax, JaHHBIX U
HaAOJII0ICHUSAX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;

BBISBIISITH MPUYNHHO-CICICTBEHHBIC CBSA3M NpPU W3yYeHUHM (PHU3NYECKUX SBICHUN H
MPOIIECCOB, JIENaTh BBIBOABI C HCIONB30BAaHUEM JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOYEHHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX (PU3NYECKUX BEIUYHH;
CaMOCTOATENIbHO BbIOMpATh CIoco0 pemeHus y4eOHOM (u3nyeckod 3anauu
(cpaBHEHHE HECKOJBbKMX BAapHMaHTOB pELICHHs, BHIOOp Hamboiee MNOAXOMASALIETO C
Y4€TOM CaMOCTOSITETIHHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ncciiegoBaTejbLCKHue JeHCTBUA .

UCIOJIB30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHUS;

MPOBOJIUTH IO CAMOCTOSITEILHO  COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXKHBIN
(bu3MUeCKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHUE (DU3UUECKOTO SIBICHUS,
OLIEHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTHh HMH(OpMaIMIO, TOTYyYEHHYIO B XOZ€
WCCIICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMoCTOATENbHO  (popMysHpoBaTh OOOOIIEHHWs] W  BBIBOABI IO  pe3ylbTaTam
MPOBEIEHHOTO HAOIOIEHH S, OTIBITA, UCCIICTOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHEIIIee pa3BUTHE (PU3UIECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPEIIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ nunopmanmeii:

IPUMEHSTh Pa3IMYHbIE METO/bl, MHCTPYMEHTBl M 3alpochl MpPHU TMOHMCKE U OTOOpe
HH(pOpPMAIUU WU JAHHBIX C YIETOM MPEIIOKEHHON yudeOHOM PU3NIecKo 3a1auu;
aHAJM3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMAIUIO PA3THUHBIX
BUJIOB U (hOpM TpeICTaBICHUS;

CaMOCTOSATEJIFHO BbIOWpATh ONTHUMAJIbHYIO (QOpMY IMpeacTaBieHHs HHpOpMauuu U
WUTIOCTPUPOBATh PpEIIaeMble 3a/laud HECIOKHBIMM CXEMaMH, JHarpaMMaMH, HHOM
rpaduKoil 1 ©X KOMOWHAITUSIMH.

KoMmyHHKaTHBHBIC yHUBepcaJbHbIe yueOHbIe 1eHCTBHUSA:



B XO0J¢ OOCYXKICHHMS Yy4eOHOro MaTepuaia, pe3yJIbTaToB JIaOOpaTOPHBIX padoOT u
MPOEKTOB 33/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIAaeMOW TEeMbl M BBICKA3bIBATh HJICH,
HAaIleJICHHBIC Ha PelICHUE 3a/1a4H U MOJIepKaHre O01aroeaaTeIbHOCTH OOIIECHUS;
COIIOCTABJIATh CBOM CYXICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB JHAJIOTa,
O0HapyYKUBATh Pa3INUMe U CXOJCTBO MO3UIIHIA;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M ITMCBMEHHBIX TEKCTAX;

MyONMMYHO  TPEICTABIATh  PE3YJIbTATHl  BBIOJHEHHOTO  (PU3WYECKOrO  OIbBITa
(3KCTIEpUMEHTA, UCCIIEeIOBAHUS, IPOCKTA);

MMOHMMAaTh M WCIOJbh30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIUBUIYAIbHOH pabOTHI
MIPU PEUICHUH KOHKPETHOM (hr3nYecKor poOIIeMBl;

MPUHUMATh IIeTd COBMECTHOW JIeSTENbHOCTH, OPTraHMU30BHIBATh ACUCTBUS MO €&
JOCTHKCHHIO: PACIIPEACIISATh PO, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JTIOCH;

BBITIOJTHATh CBOKO 4YacTh PaOOTHI, JOCTUTas KaueCTBEHHOTO pe3yiibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHHUPYS CBOU JICHCTBUS C IPYTUMHU WICHAMH KOMAaH/IbI;
OLICHMBAaTh KAueCTBO CBOETO BKIaAa B OOMMH MPOAYKT TO KPUTEPUSIM,
CaMOCTOSTEILHO CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aHMOJICHCTBHSI.

PeryasiTuBHble yHUBepcaAJIbHbIE yYeOHbIe JeiicTBUS
Camoopranusanus:

BBISIBJIATH MIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaUAX, TPEOYIOLUIUX JUIsS peIeHUs
(bu3nyYecKuX 3HaAHUII;

OpPMEHTHPOBATHCA B PA3JIMYHBIX IOAXOJAaX MPHUHATHUSA pelleHUil (MHIUBUAYaIbHOE,
MPUHSATHE PEIICHUS B TPYIIe, IPUHITHE PELICHUN TPYIIIOi);

CaMOCTOSITENTFHO COCTABIISITh AITOPUTM peIeHHus (U3NYECKON 3amaud WM TUIaHa
UCCIIEIOBAaHUSI C Y4YETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIpeJiaraéMble BAPUAHTHI PELICHUH;

JIeNIaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJIeKBATHYIO OLIEHKY CUTYallMu U Mpejuiarath 1jaH e€ N3MEHEHUs;

OOBSACHATh NPUYMHBI JOCTHKEHUS (HEIOCTIDKEHUS) pe3yJbTaTOB JIEATEIBbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIMBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YHCII€ B XOJ BBIIOIHEHHS (PU3UUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIHUXCS
CUTYaI1ii, yCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIHNX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATA €I U YCIOBUM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4yeyioBeKa B X0/ CIopa WM AUCKYCCUU Ha HayYHYIO
TEeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYrOro;

NpU3HABaTh CBOE MpaBO Ha OMIMOKY NpU peHIeHWH (U3NYECKUX 3a7ady WU B
YTBEPKICHUIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBo JPYroro.

HNPEJMETHBIE PE3YJIbTATbBI
K koniy oOyuenus B 7 kjacce npeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb C()OPMHUPOBAHHOCTh y 00yUAIOIIUXCS YMEHUM:



UCIONB30BaTh MOHATHUS: (U3MYECKUE U XHUMHYECKHE SBJICHUA, HaOI0/IeHue,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAMHUIIBI (PU3MUECKUX BEIWYUH, aTOM, MOJICKYIIA,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, JKUIKOE, ra3000pa3Hoe), MEXaHHUECKOe
NBIOKEHHE  (paBHOMEpPHOE, HEpPAaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHONEHCTByOImAs cuia, aedopMmarus (ympyras, TUIacTHYecKasl), HEBECOMOCTb,
COOOIIAIONINECS COCY/IBI;

paznu4ath sBieHus (quddy3us, TEIUIOBOE IBIKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JBUXEHUE, WHEPLUs, B3aUMOJACIHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAILlCHMs, Iepefada OaBJICHUS TBEPABIMU
TeJIaMH, KUAKOCTAMU U ra3aMu, arMoc(hepHoe JaBjleHUe, IIaBaHue TeJl, PEBPAaIlleH Hsl
MEXaHUYECKOM YHEPTUH) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (pU3nUecKoe SBICHHE,

pacro3HaBaTh MPOSIBJICHUE U3yUYEHHBIX (DU3UYECKUX SBJICHHUI B OKPYXKAIOIIEM MHUDE, B
TOM 4uclie (hU3UYECKUe SIBICHUS B MPHUPOJE: MPHUMEPHI JIBIIKEHHUS C Pa3TUYHBIMU
CKOPOCTSIMA B >KMBOW W HEXKHMBOM NPUPOJE, ACHCTBUE CUJIBI TPEHUS B NPUPOJAE U
TEXHHUKE, BJIIMSHHEC aTMOC(EPHOTO JABIICHUS HA JKUBOW OpraHu3M, IUIaBaHUE PHIO,
pplYaru B Teje YeloBEeKa, MPU 3TOM MEPEeBOAMTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOMCTBA (TIPU3HAKH ) (PU3UIECCKIX SBIICHUI;

OIKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (PU3NYECKHE SBICHUS, UCIONB3Ys (pusmueckue
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTHh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSIS
CKOPOCTb, CHUJIa YIPYrOCTH, CHJIa TSKECTH, BeC TeJla, Cuja TPEeHHs, IaBJCHUE
(TBEpmoro Tema, XKUIKOCTH, Ta3a), BBITAJKHBAIONIAS CHJIa, MEXaHH4Yeckas paboTa,
MOIITHOCTh, TUIEYO CHUJIBI, MOMEHT CHJIbI, KOI(PQUIMEHT TONEe3HOTO JeHCTBUS
MEXaHHU3MOB, KMHETUYECKasi U TMOTEHIUAIbHAS SHEPIUs), IPU OMHCAHUU IMPABUIHHO
TPAKTOBATh (PU3UICCKHUI CMBICI HCIIOJIb3yEMbIX BEIMUUH, UX 0003HAUCHUS M CTUHUIIBI
(bu3MUeCKUX BEIMYWH, HAXOAUTh (POPMYNbBI, CBSA3BIBAIOIINE MAHHYIO (PU3UYECKYIO
BEJIMYUHY C JIPYTUMU BEIMYUHAMH, CTPOUTH TpaUKd H3y4EHHBIX 3aBUCHUMOCTEH
(bU3MYECKUX BEIUYMH;

XapakTepu3oBaTh CBOWMCTBA Tel, (U3UYECKUE SIBICHHUS M TPOIECCHI, HCIONIb3YS
MpaBUjia CIOXKEHUs CUJl (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumeza, MmpaBuiIO paBHOBecHsl pbluara (OJI0Ka), «30J0TO€ MPaBHIIO» MEXaHHKH,
3aKOH COXPAaHEHHS MEXaHMYEeCKOM SHEpPruu, TMpU OTOM [aBaTh CJIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3allMCHIBATh €70 MAaTEMAaTHYECKOE BhIPAXKECHHE,

OOBSICHATh (PU3MUYECKHE SIBICHHS, TPOIECCHl M CBOWCTBA TeJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMi NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH MPUYHMHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHUE U3 1—2 JTOTHYECKUX MIAaroB C OMOpoi Ha 1—
2 W3y4eHHBIX CBOWCTBA (U3MYECKUX SBJICHHWM, (PHU3MUECKUX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3aaud B 1—2 [EWCTBHS, UCIHONIB3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBatONME (DM3MUECKHME BEIUYMHBI: HAa OCHOBE aHalW3a YCIOBUS 3aJauyd
3aMUChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3MYECKHE BEIUYMHBI B (DOPMYIBI U
MPOBOAUTH PAcu&Thl, HAXOIWTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMEBIC NJIS PEUICHUS
3aJ1a4, OLIEHUBATh PEATMCTUYHOCTD IMOITYYEHHON (PU3NYECKON BETUUYHUHBI;
pacmo3HaBaTh TPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU IMOMOIIN (PHU3UIECKHX
METO/IOB, B OIMCAaHUM UCCIEIOBAHUS BBIICIATh IPOBEPSIEMOE MPEANOIOKEHUE



(runore3y), paszauyaTb M HMHTEPIPETHPOBATH IOJIYYEHHBIH peE3yibTaT, HaXOIUTh
OIIMOKYU B XOJI€ OIBITA, JIENIaTh BBIBOJBI IO €r0 pe3yJbTaTaM;

IPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SABICHUNA WM (PU3MUECKUX CBOMCTB
Ten: (GOpMYIHpPOBaTH TPOBEPSEMBIE MPEANONIOKEHNs, COOMpAaTh YCTaHOBKY U3
MIPEUIOKEHHOI 0 000PYA0BAHUS, 3aIIUCHIBAThH XOJ1 OMBITA U (POPMYITUPOBATH BBIBOIBI;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00béMa, CUIIbl U
TEMIIEpaTyphbl C UCIOIb30BAHUEM AHAJIOTOBBIX M IIM(PPOBBIX MPHOOPOB, 3alMCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHONM a0COIFOTHOM IMOTPEUTHOCTH U3MEPEHUI;
MIPOBOJIUTH WCCIICIOBAHUE 3aBUCHUMOCTH OIHON (PU3MUYECKOW BEITUYHMHBI OT JIPYrod C
HCIIOJIb30BAaHUEM INIPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO ABUXKYLIETOCS
Tela OT BPEMEHM JIBHKEHHS Tella, CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Tena, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TpPEHHUS OT IUJIOHIAIH
COIIPMKOCHOBEHUS TEJI, CHIIBl YIIPYTOCTH OT YJUIMHEHHMs NPYKMHBI, BBITAIKMBAIOLICH
CHJIBl OT O00b&Ma MOrpyXKEHHOM dYacTH Telda W OT IJIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha KOTOPYIO HOIPYKEHO TEJO,
YCIIOBUU TIJIaBaHUS TEJ, YCIIOBHHM paBHOBECHS pblyara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIENOBaHUsA, COOMpaTh YCTAHOBKY U  BBINOJIHSATH
U3MEpEeHus], cienys MpeIoKeHHOMY IJIaHy, (PMKCHPOBATh Pe3yNbTaThl IMOIYYeHHON
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJIE NPEUIOKCHHBIX TaOIUL U TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEJOBAHMUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUAKOCTH M TBEPAOrO TeENla, CHJIA TPEHUS CKOJNBXEHHUSA, JAaBJIECHUE BO3/1YyXa,
BBITAJIKMBAIOIIAsl CHUJIA, JACHCTBYIOLIass Ha MOTrpyXKEHHOE B JKUJIKOCTh TEIO,
K03(ppULMEeHT MoNe3HOro AEHCTBUS HPOCTBIX MEXAHWU3MOB), CIENysl MPEeAIOKEHHOM
MHCTPYKLMU: IIPU BBIIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY
Y BBIUUCIISTh 3HAYEHNE UCKOMOM BEIIMUYUHBI,

coOmoaTh TMpaBWila TEXHUKUW Oe3omacHOcTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

yKa3bplBaTh MPUHLUIBl JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY/bl, OApOMETp, phluar, MOJBMKHBIA U
HENOABMKHBIN 00K, HAKJIIOHHAs TUIOCKOCTh;

XapaKTepU30BaTh IPUHLUIBI JEHCTBUS H3Y4EHHBIX IPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMNOpPOM HAa MX ONUCAaHUA (B TOM YHUCIE: NOJUIUIHUKH, YCTPOHCTBO
BOZJONPOBOJA, THAPABIMYECKHNA IPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCIOIb3ys 3HAHHUS O CBOWMCTBAX (DPU3MYECKUX SIBICHHUNM M HEOOXOIMMBIE
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH MpUMEPHl (HAXOAUTh MHPOpPMALMIO O TMpUMEpax) MNPaKTUYECKOro
UCTONB30BaHUs (PU3MUECKMX 3HAHUM B TIOBCEIHEBHOW >KM3HM s 0OeCHeueHHs
0e30macHOCTH TIpU  OOpalieHud C NpudopaMu W TEXHUYECKHMMH YCTPOHCTBAMH,
COXpAHEHUs 3JI0POBbS U COOJIIOJICHHS HOPM DKOJOTMYECKOr'0 TMOBEJICHHUS B
OKpY’Kalolllen cpenie;

OCYILIECTBIISATh OTOOpP HMCTOYHMKOB HH(popManuu B lHTepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAaHUHN U ITyTEM CpaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIJIENATh HHPOPMAIINIO, KOTOpas SBJISIETCS MPOTUBOPEUNBOM
WM MOXeET ObITh HEZOCTOBEPHOI;



UCIOJIB30BaTh MPU BHIMOJHEHUH YYEOHBIX 3aJJaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3MYECKOTO COJepXKaHMs, CIPABOYHBIC MaTepHaNbl, pecypchl ceTu HHTepHeT,
BIIaJIeTh MpUEMAMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMH U3
OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKHE MUChMEHHBIC U YCTHBIC COOOIICHHsI Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMAIMU (PU3NYECKOr0 COIEpKaHUs, B TOM YUCIE MYOJUYHO JAeaTh
KpaTKue COOOIICHUS O pe3yibTaTax MPOEKTOB WU YYeOHBIX UCCIIECIOBAHUM, TIPU 3TOM
TPaMOTHO UCIIOJIb30BaTh W3YyYEHHBIH TOHATUWHBIN  ammapaT Kypca (U3HKH,
COIMPOBOX/IaTh BHICTYIVICHUE MPE3CHTAIUEH;

P BBIMOJIHEHUU Y4EOHBIX MPOEKTOB U UCCIENOBAHUN paclpenesaTh 00S3aHHOCTH B
TPYIIE B COOTBETCTBUH C TIOCTABJICHHBIMU 3a/1a4aMU, CJICUThH 32 BBHITTOJIHCHUEM TUTaHA
NCWCTBHM, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAd B JACATEILHOCTH TPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUNTHIBAsi MHEHHUE OKPYKAIOIIHX.

K xoHny oOyuenust B 8 KJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh CHOPMHPOBAHHOCTh Y O0YYAIOIINXCS YMEHHM:

WCIOJb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBH)KEHUE aTOMOB M
MOJIEKYJ, arperaTHbIe COCTOSHUS BEUIECTBa, KPHUCTAJUIMYECKUE M aMop(HBbIE Tena,
HACBIIIECHHBI Y HEHACBIIEHHBIN Map, BJIAKHOCTh BO3AYyXa, TEMIIEPATYpa, BHYTPEHHSIS
SHEprus, TEIIOBOW JIBUIaTENb, DJIEMEHTAPHBIN JIEKTPUUECKUN 3apsll, DIEKTPUUECKOE
Mojiie, MPOBOJHUKU W AUDJIEKTPUKHU, TMOCTOSHHBIM SJIEKTPUYECKHI TOK, MArHUTHOE
T10JIC;

pasnuuaTh SBJICHUS (TEIUIOBOE paCIIMPEHHE W CXKaTHe, TeIIonepenada, TEIIOBOE
paBHOBECHE, CMa4YMBAHUE, KANMWUISIPHBIE SBJICHHUS, HWCIAPEHUE, KOHICHCALIMA,
IUIaBJICHHE, KpUCTAJTA3AIIUS (oTBepaeBaHue), KUIICHHE, Temionepeaaya
(TeTIONPOBOIHOCTh, KOHBEKILIMS, W3JIYYCHHUE), AJICKTPHU3alUs TeJ, B3aUMOICHCTBUE
3aps0B, JIEUCTBUS DJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOIEHCTBHUE
MAarHuTOB, JAEHCTBUE MArHUTHOTO IOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
MHIYKIUS) 1O ONUCAHUIO MX XapakTEpHBIX CBONCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (HU3UYECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUECKUX SBICHUN B OKPYKAIONIEM MHUpE, B
TOM 4HcClie (QU3NUECKHE SBJICHUS B TMPUPOJC: IOBEPXHOCTHOE HATSDHKEHHUE U
KaMWUIIPHBIE SIBJICHUS B TPHUPOJAE, KPUCTALIBI B mpupone, uznydeHue CorHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
AJICKTPUYECKUE SIBJICHUST B arMocepe, DIIEKTPHUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJyie 3emid, JApeiid TOIICOB, POIb MArHUTHOTO TONSA Ui KU3HU Ha
3emute, MOMSPHOE CHUSHUE, MPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKH) (DU3UUECKHX SBICHUI;

OIKCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3NYECKHE SBICHUS, UCIONB3Ys (pusmueckue
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YIEeIbHAs
TEIUVIOEMKOCTh  BEILIECTBA, YJAENbHAs TEIUIOTA IUIABJICHUSA, YAEJIbHAs TEIUIOTa
MapooOpa3oBaHus, yJelbHAs TEIUIOTAa CTOPAHMS TOIUIMBA, KOAI(DPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO31yXa, JJIEKTPUYECKHUI
3apsi, CUjda TOKa, OJJIEKTPUUYECKOE HaIpsKeHUEe, COMPOTUBICHUE IPOBOJHUKA,
yIeNIbHOE CONPOTUBIICHHE BELIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUUECKOT O TOKA), MPH
OMKMCAHWM TIPAaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIb3YEMbIX BEIIMYHH,
0003HAYCHUS W CIUHUIBI (U3MUECKUX BEIIMYWH, HAXOAUTHh (POPMYJIIBI, CBSI3BIBAIOIIHEC



JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYUHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PH3NUIECKUX BEITUYHH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3MUECKUE SBJICHUS M TPOILECCHI, HCIONb3Ys
OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOH TEOPUU CTPOCHUS BEIECTBA,
MPUHIMIT CYMEPHO3UIMN TOoNel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma Juis ydacTka menwd, 3akoH JDkxoyms—JIeHIa, 3aKOH COXpaHCHHS
SHEPTUH, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTeMaTHYECKOE BBIPAKCHHUE;

OOBSICHATh (DM3WUECKHE TMPOIECCHI M CBOWCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyaIui MIPAKTUKOOPUEHTHUPOBAHHOT'O Xapakrepa: BBISIBJISITH
MPUYNHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 |—2 JIOTMYECKUX IIaroB C
oropoit Ha 1-2 U3y4eHHBIX CBOICTBA GUBNUYECKUX SBICHHUH, PU3NIECKIX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemars pacuéTHele 3adauyd B 2-3 JCWCTBHS, HCIONB3YS 3aKOHBI W (OPMYIIBL,
CBs3bIBatolMe (hU3MYECKHE BEJIMYMHBL: Ha OCHOBE aHajdu3a YCIIOBUS 3a/ayu
3aMHUCHIBAaTh KPATKOE YCIIOBHUE, BBISBISTh HEJOCTATOK JAHHBIX Ul PEIICHUS 3aadH,
BBIOMpATh 3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE 7Sl €€ PEelIeHuUs, TPOBOAUTH PACUETHI U
CpaBHHBATh MMOJIYUCHHOE 3HaUCHNE (PU3MUECKON BETMIMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MTPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOUIN (PUIUIECKUX
METOJIOB,  HCIIOJNIB3yS  ONHUCAHWE  HWCCICJAOBAaHUS,  BBUICIATH  IPOBEpPSIEMOE
MPENONIOKEHNEe, OLEHMWBATh MPABWIBHOCTh IOPSAKA IMPOBEACHUS HCCIIEIOBAHUS,
JIeNaTh BBIBOJIBL;

MIPOBOJIUTH ONBITHI IO HAOIIOJCHUIO (PU3NYCCKUX SBICHUN WU (QU3HUECKUX CBOHCTB
Ten (KamwuIsipHbIE SIBIICHUS, 3aBUCHUMOCTH [aBJICHHUS BO3[yXa OT €ro oo0béma,
TEMIIEPATYPhI, CKOPOCTHU MPOIIECcCa OCTHIBAHUS U HATPEBAHUS MPU U3ITyISCHUH OT I[BETA
U3Ny4aroe (MOrjomaromieif) MOBEPXHOCTH, CKOPOCTh HWCHApPeHHUs BOABI OT
TEMIEPATypbl JKUIAKOCTH U IUIOMIAOM €€ IIOBEPXHOCTH, OJJeKTpU3alus Tel Hu
B3aMMOJICHCTBHUE JJIEKTPUYECCKUX 3aps/IOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHHUTOB,
BHU3yalIHM3alisi MArHUTHBIX MOJIEH MOCTOSHHBIX MarHWTOB, IEUCTBUS MAarHUTHOT'O TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JIGKTPOMArHWUTAa, CBOMCTBA JJIEKTPOJBUTATEIS
MTOCTOSTHHOT'O TOKa): (OpPMYyJIHUPOBATh TPOBEPSEMBbIC TPEANONIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOpYJOBaHWS, ONUCHIBATH XOJ ONBITa U
(dhopMynupOBaTh BHIBOJIBI;

BBITIOJTHATH MPSAMBIC W3MEPEHHS TeMITepPaTypbl, OTHOCUTEIIBHON BIAKHOCTH BO3/yXa,
CWJIBI TOKa, HANpPSOHKEHUS C HWCIOJIB30BAHHWEM AaHAJIOTOBBIX MPUOOPOB M JATUYHMKOB
(U3HYECKUX BEIUYHMH, CPAaBHHBATh PE3YJbTAaThl W3MEPEHUN ¢ yd4ETOM 3aJlaHHOM
a0COJIOTHOM MOTPEITHOCTH;

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCHUMOCTH OIHON (PU3MUYECKOM BETUYMHBI OT JIPYrou C
WCIIOJTb30BAaHUEM MPSMBIX M3MEPEHUH (3aBHCHMOCTH CONPOTHUBIICHUS MPOBOJHHUKA OT
€ro JJIUHBI, IJIOUIAJN TMONEPEYHOr0 CEUeHUsl U YAEIbHOTO COMPOTUBIICHHS BEIIeCTBA
MTPOBOJIHHUKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOAHKK, OT HAIIPSHKCHUS HA MPOBOTHUKE,
WCCJICIOBAHKE TOCJIEIOBATEIbHOTO U MapaUICIbHOTO COCIWHEHUN MPOBOJHUKOB):
IUIAHUPOBATh HCCIEOBaHKHE, COOMPATh YCTAaHOBKY U BBIMONHSITH U3MEPEHUS, CIenys
MPETIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YJIBTATHI MOJYICHHOW 3aBUCUMOCTH B BUJE
Tabnui u rpaduKoB, J1eaTh BHIBOJBI 110 pe3yIbTaTaM UCCIIEIOBAHUS;



® TPOBOJUTH KOCBCHHBIC M3MEPEHUS (U3UYECKUX BEIMYUH (yIeNbHas TEIUIOEMKOCTb
BEIIECTBA, COMPOTUBJICHUE MPOBOJHIKA, pab0oTa W MOIIHOCTH JEKTPUUYECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEII0KEHHON UHCTPYKIIUH, ¥ BBIYUCIISATh 3HAYCHUE BEITUIHHBL;

e coOmojaTh TMpaBUJa TEXHUKH O€30MacHOCTH IpH pabore ¢ J1abopaTOpPHBIM
000pyIOBaHUEM;

® XapaKTepU30BaTh NPHUHIIMITBI JIEHCTBUS W3YUYEHHBIX MPHOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha WX OMHCAaHUS (B TOM YHCIE: CUCTEMa OTOIUICHUS JIOMOB,
THTPOMETpP, MapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUYETUMK DIICKTPUYECKOMN
SHEpPruH, DIIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPONPUOOPHI
(mIpuUMepHI), SIEKTPUYECKUE MPEIOXPAHUTETH, SJICKTPOMArHUT, JJIEKTPOJBHUTATEIb
MOCTOSTHHOT'O TOKa), WCHONB3Yys 3HAaHUS O CBOMCTBaX (DM3MUECKUX SIBICHUU U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

® pAacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIE MPUOOPHI IO
CXe€MaM M CXEMAaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TICHXPOMETP,
THTPOMETp, JIBUTATEIbh BHYTPEHHEIO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI JJIEKTPUUYECKUX IIeTIel C MOCIIeN0BAaTeIbHBIM U MapalieIbHbIM COSTUHEHUEM
AJIEMEHTOB, Pa3Inyas yCIOBHBIE 0003HAUEHHS 2JIEMEHTOB JIEKTPHUYECKHX IICTICH;

® T[PUBOAUTH TNPUMEPHl (HAXOAUTH WHPOPMAIUIO O MpHUMEpax) MPAKTHUYECKOTO
WCTIOJNB30BaHMs (PM3MUECKMX 3HAHUA B TIOBCEJHEBHOW JKU3HU UIsI OOECIICUCHUS
0e30macHOCTH TpH OOpameHuH C NpUOOpaMH U TEXHUYECKUMH YCTPOMCTBaMH,
COXpAHEHHs 3IIOPOBbS W COONIIOJICHHWS] HOPM DKOJOTHMYECKOr'O0 TOBCICHHS B
OKpY’Karollen cpele;

® OCYLIECTBIIATH MOUCK HH(popManuu ¢u3n4eckoro cojiepxanus B HTepHere, Ha
OCHOBE HMEIONIMXCS 3HAHUH W TYTEM CpaBHEHHS JIOMOJHUTEIBHBIX HCTOYHUKOB
BBICTISITE MHPOPMAIUIO, KOTOpasl SIBISIETCS MPOTHBOPEUMBON WIIM MOXET OBITh
HEJIOCTOBEPHOM;

® UCIOJB30BaTh NMPH BBHITOJHEHUU yYEOHBIX 3aJlaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MUECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepHallbl, pecypchl cetu WHTepHer,
BJIIQJIETh MPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHus WHGOPMALUU W3
OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

e co3maBaTh COOCTBCHHBIC NHCBMEHHBIE W KpaTKWE YCTHBIC COOOLICHHs, 0000mas
MH(POPMALIUIO U3 HECKOIBKUX MCTOYHHUKOB (PU3UYECKOTO CONEp’KaHMs, B TOM YHUCIIE
NyOJIMYHO  TPEACTABIATH  PE3yJbTaThl  NMPOSKTHOW MM  HMCCIEIOBATENbCKOM
JEATEIbHOCTH, TIPU 3TOM I'PaMOTHO HCIIONIb30BaTh M3YYCHHBIN MOHSTHIHBIA ammapar
Kypca QH3MKH, COMPOBOXK/IATh BHICTYILICHHE MTPE3CHTAIUCH;

® TP BHINOJHEHUH YYEOHBIX MPOSKTOB W WCCICIOBAHUN (U3UYECKUX IPOIECCOB
pacripenienaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMHU 3a/1a4aMH,
CIIC/IUTh 3a BBIOJHCHWEM IUIaHA JCUCTBUH M KOPPEKTHPOBATH €ro, aJIeKBaTHO
OLICHMBATh COOCTBEHHBIH BKJIAJ B  JEATEIBHOCTb  TPYIIBI,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSBIISIsi TOTOBHOCTD Pa3peliaTh KOH(DIUKTHI.

K xoHny oOyueHust B 9 KJjacce mpeiIMETHBIE Pe3yJbTaThl HAa 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb C()OPMUPOBAHHOCTh y 00yUAIOIUXCS YMEHUM:

® UCMONB30BaTh TMOHATHSA: CHUCTEMa OTCY€Ta, MaTepUAIbHAs TOYKA, TPaeKTOPHS,
OTHOCUTEILHOCTh MEXaHUUYECKOr'0 JBMKEHUS, neopmanus (ynpyras, miacTudeckas),
TpPEHHE, LEHTPOCTPEMHUTEIFHOE YCKOPEHHE, HEBECOMOCTh W TIEPErpy3KH, IEHTP



TSKECTH, aOCONIIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPIOrO Tejla, PaBHOBECHE,
MEXaHWYECKUE KONeOaHWsi W  BONHBL, 3BYK, UWHQPa3BYyK H©  YIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKajna 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPhl HUCIYCKaHWs W TOrJomieHus, anbda, Oera- u ramma-
W3ITy4eHUs], U30TOIIbI, sIAepHAs DJHEPTeTHKA;

paznuyaTh SIBIIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE BIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHUE, CBOOOIHOE MAJCHUE TeJl, PABHOMEPHOE
NBIDKEHUE 110 OKPYXXHOCTH, B3aWUMOJICHCTBHE TeJl, PEAKTUBHOE JBIDKEHUE,
Kosie0aTeNbHOEe NIBIDKEHUE (3aTyXalollde W BBIHYKICHHBIC KONIeOaHUs), PE30OHAHC,
BOJIHOBOE JIBIDKEHHE, OTpaKeHHE 3BYKa, MPSMOJIMHEHHOE paclpoCTpaHEeHUE,
OTpak€HUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0ermoro cBeTa B CIEKTP M CJIOXKEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOaKTUBHOCTb, BO3HUKHOBEHHE JTUHEHYATOr0 CIEKTpa W3JIYyYCHUS)
[0 OMHUCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3NYECKUX SIBICHUN B OKpY)KaromeM mupe (B
TOM uucie (GU3NYECKue SBJICHUS B IMPUPOJE: MPUIUBBI U OTJIUBHI, JABH)KEHUE IJIAHET
ConHe4HOM CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPACEHUE, CEMCMUYECKHME BOJIHBI, I[yHaMH, 3XO0, IBETa Tell,
ONTHYECCKHE  SBJICHHWS B  MPHUPOJIE, OWUONOrMYecKoe JCHCTBHE  BHJIAUMOTO,
yIAbTPa(QHOIETOBOIO U PEHTTEHOBCKOI'O W3TyYEHHUH, €CTECTBEHHBINH paalOaKTHUBHBIN
(OH, KOCMHYECKHE JIy4d, pPAJHNOAKTHBHOE W3IIYyYCHHUE TMPUPOIHBIX MHHEPAJIOB,
JeMCTBHE PaUOAKTUBHBIX M3TYYCHUN Ha OPTaHU3M YeJIOBEKa), IPU STOM MEPEBOIUTH
MPAKTUYECKYIO0 3aJadyy B y4eOHYIO0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU)
(bu3MYECKUX SIBICHUN;

OIKCHIBaTh M3yYCHHbIE CBOMCTBA T€ U (PU3NYECKUE SBJICHUS, UCIIONbB3YS (PU3NYECKHE
BEJIMYUHBI (CPEHsST U1 MTHOBEHHAs] CKOPOCTh TeJia MPU HEPAaBHOMEPHOM JBUIKEHUU,
YCKOpEHHe, MepeMellieHne, MmyTh, YIioBas CKOPOCTh, CHJIa TPEHHUs, CUJia YINPYroCTH,
CuJia TSKECTH, YCKOPEHHE CBOOOIHOIO MaJIeHUs], BEC Tella, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHH4YecKass paboTa U MOUIHOCTh, OTEHI[MATbHASI SHEPTUSI TeJa, MMOAHATOTO
HaJ[ IOBEPXHOCTHIO 36MJIH, TTOTCHIIMAIbHASI YHEPTUSI CKATOU MPYKUHBI, KHHETHYECKas
9HEprus, TOJHas MeXaHWYecKas HHEprusi, MEepuoJ M YacToTa KoneOaHui, ITuHa
BOJTHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPETOMICHUS
Cpelbl), IpHU OMHCAHWUW TMPABUIBHO TPAKTOBATh (YM3MYECKHUI CMBICI HCIIOIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €OUHUIBI (U3NYECKUX BEIMYMH, HAXOOUTh (OpMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYHUHY C JAPYrUMH BEIMYUHAMH, CTPOUTH
rpaduKy U3y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3UYECKUE SBIICHHS U MPOLIECCHI, HCTIONb3Yys 3aKOH
COXpaHEHUsl PHEPTrUHU, 3aKOH BCEMHUPHOI'O TATOTEHHUS, MPUHIUI CYNEPIIO3UIUU CHII,
MIPUHIIMIT OTHOCUTEIBHOCTH [ anmues:, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTPAXKEHUS W MPEITOMJICHUS CBETA, 3aKOHBl COXPAHEHMS 3apsA/IOBOTO U
MaccoBOI'0 UHCEN TpU SAEPHBIX pEaKIHsX, MpH 3TOM JaBaThb CJIOBECHYIO
(GhOopMyITUPOBKY 3aKOHA U 3aIlTUCHIBATH €0 MATEMATHYECKOE BBIPAKCHHUE;

OOBSICHATH (DU3MYECKHE TMPOLIECChl M CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallU  TPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBUIBIATh  MPUYUHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHUE U3 2—3 JIOTMYECKUX I11aroB C OMOPOoil Ha 2—



3 WU3YYCHHBIX CBOMCTBA (UBMYECKUX SBICHUU, (PU3MUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pemarh pacuéTHble 3aaun (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCHIONb3Ys
3aKOHBI M (HOpMYJIBI, CBsI3bIBAIONINE (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHaJM3a
yCIOBUSL 3aJaud 3alUChIBaTh KpAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONIUE WU
130BbITOUHBIE JTaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE Ui PELIEHUs,
NPOBOIUTH PAacy€éThl M  OLIEHHWBATh PEATMCTUYHOCTh TOJTYYEHHOTO 3HAYEHUs
(hU3UYIECKON BETMYHUHBL;

pacrio3HaBaTh TMPOOJIEMBI, KOTOpPbIE MOXKHO PELIMTh TMPU MOMOIIM (PU3HUECKHX
METOI0B,  WCHOJb3ysl  ONMCAaHUE  HUCCIEJOBAaHUS,  BBIACIATH  IPOBEPSEMOE
MPEINOIOKEHNE, OICHWBATh TPABWIIBHOCTh TIOPSAJIKA TIPOBEICHUS HCCICIOBAHUS,
Jie7aTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOACHUHN U OIBITOB,;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PM3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
Tel (M3yd4eHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojaeOaHuil NpyKMHHOTO MasgsTHUKA OT MacChl Ipy3a U KECTKOCTH MPYXKHUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbI MAJIBIX KOJIEOaHUH, TPSIMOTMHEHHOE pacpocTpaHeHHE
CBETa, pPa3JoKeHHe Oenoro cBera B CHEKTp, M3y4eHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3€pKajie M CBOWCTB W300paKeHHsI MpenMera B COOHMpAromiel JIHH3e,
HaOJIOIEHUE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3JIYYEHHUs): CaMOCTOATEIbHO
coOHpaTh yCTaHOBKY U3 M30BITOYHOTO HAOOpa 000py0BaHMUs, ONTUCHIBATH XOJI ONBITA
€ro pe3yibTaThl, OPMYIUPOBATH BBIBOIbI;

IPOBOJUTh IPU HEOOXOAMMOCTH CEpUI0 TPSAMBIX H3MEPEHUH, OIpenelnss cpenHee
3HAYeHHUE H3MepseMOil BeNUMYMHBI ((POKYCHOE pacCTOSIHME COOMparoliedl JUH3bI),
000CHOBBIBaTh BBIOOP CrIOCO0a M3MEpEHUs (M3MEPUTEIIBHOT0 TPUO0opa);

MIPOBOJUTH HWCCIICIOBAHHE 3aBUCUMOCTEH (DU3MUYECKUX BEIMYMH C HCIIOJIB30BAaHHEM
OpSMBIX H3MEpPEHUH (3aBUCUMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPECHHOM
IBI)KEHUM 0€3 HadalbHOM CKOpPOCTH, Ilepuofa KojJeOaHUIl MaTeMaTH4ecKOro
MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTU YIJla OTPAKEHHUsS CBETa OT yrja MaJeHHus U
yIiia NpesoMJICHHs OT yIJa MaJeHus): IUIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTEIbHO
coOupaTb YCTaHOBKY, (HKCHPOBAaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
¢u3nyecKknx BEIMYUH B BHUJE TAOMUI] U rpadUKOB, AeiaTh BBIBOJABI IO pe3yJlbTaTaM
WCCIIC/IOBAHMS,

IIPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3UYECKUX BEIUYUH (CPEIHssI CKOpOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUIKEHUH, YCKOPEHHUE CBOOOIHOTO TMaACHUS,
KECTKOCTh MPYXHUHBI, KOIQOUIUEHT TPEHUS CKOIBKEHHS, MEXaHW4yeckas pabora H
MOIIHOCTh, YacTOTa ¥ TMEpPHOA KOJIICOaHWH MaTeMaTHYeCKOro MW TIPYKHHHOTO
MasTHUKOB, ONTHYECKas CuiIa coOuparoumieil JHMH3bI, paJAUOAKTUBHBIA  (HOH):
IUTAHUPOBAaTh H3MEPEHUs, COOMPATh SKCIEPHUMEHTAIBbHYIO YCTAaHOBKY U BBIOJHSTDH
W3MEpEHUs], CIeysl MPeATIOKEHHON WHCTPYKIMH, BBIYUCISATh 3HAYEHHE BEITHMYMHBI U
aHAJTM3UPOBAaTh IOJYyYEHHbIE pe3yJabTaThl € Y4ETOM 3aJaHHOW IOTPELIHOCTH
U3MEPEHHUI;

coOmoJaTh MpaBUia TEXHUKH Oe3omacHOCTH mpu pabore ¢  JTab0OpaTOpHBIM
000py0OBaHUEM;

pa3nuyaTth OCHOBHBIC TNMPHU3HAKM HW3YYEHHBIX (U3NYECKHX MOJENEH: MaTepualbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUEUHBIH HCTOYHUK CBETa, Jyd4, TOHKas JIMH3A,
TUTaHETapHast MOJIENTb aTOMA, HYKJIOHHASI MOJIENTb aTOMHOT'O SI/Ipa;



XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB C OIOPOI Ha UX ONHUCAHMS (B TOM YHCIIE: CIUIOMETD, NaTYMKH IOJ0KEHUS,
paccTosHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOI, (hoToarmapar, ONTHIECKHIe
CBETOBOJIbI, CIIEKTPOCKOIl, JI03UMETp, Kamepa BuibcoHa), UCHONB3Yys 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SBJICHUNA U HEOOXOAUMBIE (PU3UUYECKHE 3aKOHOMEPHOCTH;
HCIIOJIB30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOIMUECKUX MPOIECCOB IMPH pEIIeHHH y4eOHO-
MPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl TOCTPOSHUSI M300paKEHUI B IIOCKOM
3epKajie U coOuparomniei TuH3e;

IPUBOAUTH MpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MpPUMEpax) MPAKTUYECKOTrO
UCIONB30BaHUSl (U3NYECKUX 3HAHUI B IOBCEAHEBHOM JKM3HU Ui OOecnedeHus
06e30macHOCTH MpH OOpalleHuH C NpudopaMH U TEXHUYECKUMH YCTpOMCTBaMH,
COXpaHEHHUS 3/I0pOBbS U COOJIOJIEHUS HOPM SKOJIOIMYECKOro IIOBEIECHUS B
OKpY’Karollen cpee;

OCYILIECTBIATh MOMCK uH(popManuu (¢usnueckoro coaepxxanuss B HHTepHere,
CaMOCTOATENbHO (OPMYJIHPYsSI MOMCKOBBIM 3alpoC, HAXOAUTh IYTHU OINPEACICHUS
JIOCTOBEPHOCTH TOJIyUeHHOH HWHGOpPMAallMM Ha OCHOBE HMEIOLUIUXCA 3HAHUH U
JIONOJIHUTENbHBIX HCTOUHUKOB;

WCIOJIb30BaTh MPH BBHIIOIHEHUU YYEOHBIX 3alaHUI HAay4HO-TOMYJSIPHYIO JIUTEPATYPy
(bu3MUECKOro coJepxaHus, CIpaBOYHblE MaTepHalibl, pecypchl cetu WHTepHer,
BJIAQJIETh MPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHGPOPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMAIUU
U3 HECKOJbKUX MCTOYHMKOB (PU3MUECKOr0 COMAEpKaHUs, MYOITUYHO NPEACTaBIATH
pe3yabTaThl MPOEKTHONW WIIM MCCIEN0BATENbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh HM3YYCHHBIM IMOHATUHHBINA ammapar M3y4yaemoro pasjena (QHU3UKd H
COIIPOBOXK/IATh BBICTYIUICEHHWE TMpe3eHTalueil ¢ y4éToM OCOOEHHOCTEW ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBo 4acoB JIeKTPOHHbIE
Ne | HaumeHoBaHue
(uu¢ppossbie)
n/ | PpasiesioB U TeM Bcer | KouTtpoibn IMpakTHyeck
o0pa3oBaTe/ibHbIE
n NMporpamMmbl 0 ble padoThbI ue padoTbI
pecypcsl
Paszpnen 1. ®usuka u €€ poJib B IO3HAHUU OKPYKAIOLIEro MUpPa
PUBIKA - HAVKA O bu6mmoreka [JOK
1.1 A 2 https://m.edsoo.ru/7f416
MIpUpoJIE 194
DUBHICCKIE bu6mmoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYMHBI
194
EcrecTBenHOHAyYH bubnuoreka [IOK
1.3 bIil METONT 2 1 https://m.edsoo0.ru/7f416
MO3HAaHUSA 194
Hroro mo pasneny 6

Paspnen 2. [lepBoHayabHbIE CBEACHHUS 0 CTPOCHHMH BelleCTBA

CrooeHIe bu6nuoreka [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BEILECTBA
194
JIBrmxeHue u bubmuoreka [JOK
2.2 B3aMMOJICHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHII BEIIECTBA 194
ArperaTHble bubmmoreka [TOK
2.3 COCTOSIHHSA 2 https://m.edsoo.ru/7f416
BeEIIICCTBA 194
Wroro no pazneny 5)
Paznen 3. /IBuskeHHe U B3aUMO/IelCTBUE TeJl
MexaHu4eckoe bubmorexa [IOK
3.1 3 https://m.edsoo.ru/7f416
IBIKEHUE
194
VDS Macca bubmuoreka [JOK
3.2 P, ’ 4 1 https://m.edso0.ru/7f416
IUIOTHOCTD
194
bubmuoreka [JOK
3.3 Cwuna. Bunp! cun 14 1 2 https://m.edso0o.ru/7f416

194
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Wroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U Ta30B
[laBienue.
[Iepenaua
bub6nmmoreka [JOK
JABJICHUS
4.1 . 3 https://m.edsoo0.ru/7f416
TBEPABIMU TCIIaAMU, 194
JKUJIKOCTSIMHU U T
razamu
Jlasenne bu6nuoreka [JOK
4.2 5) https://m.edso00.ru/7f416
KHUJKOCTH
194
bu6nuoreka [JOK
A
4.3 Mocheproe 6 https://m.edso0.ru/7f416
JaBJICHUE
194
HeiicTBue
KUAKOCTH U ra3a Ha BI/I6JII/IOTCK3. HOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B 104
HUX TEIO0 T
Wroro mo pazneny 21
Pa3nen 5. PaGoTa n MoIIHOCTB. DHeprus
PaGora i bubmmoreka [JOK
5.1 3 1 https://m.edsoo0.ru/7f416
MOIIIHOCTh
194
MoocThie bu6mmoreka [JOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MCEXAaHU3MbI
194
bu6mmoreka [JOK
MexaHnndeckas
5.3 4 1 1 https://m.edsoo0.ru/7f416
JHEpPTrus 104
Wroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 3 12
I[TPOTPAMME
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8 KUIIACC

KosnvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudposrie)
n/ pa3aejioB H TeM Bcer | Konrtpoabnsl | IlpakTHyeck
o0pa3oBaTe/bHbIE
n NpOrpaMMmel 0 e padoTsl e padboTbl
pecypcsbl
Paznen 1. TenJioBble siBJIeHUS
Crpoenue u bubnuoreka IIOK
1.1 CBOIICTBa 7 https://m.edsoo.ru/7f4181
BELECTBA ce
TeIIoBbIC bu6moreka [[OK
1.2 21 1 ) https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Wroro mo pazneny 28
Pa3zges 2. JiiekTpryeckre U MAarHUTHbIE SIBJICHUSA
DJIEKTPUYECKHE
3apsibl. bubmuoteka [JOK
2.1 3apsKEHHBIE Tea 7 1 https://m.edsoo.ru/7f4181
1 UX ce
B3aMMOJICHCTBUE
ITocTositHHBIM bu6mmoreka [JOK
2.2 ANEKTPUUECKHH 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHHTHbIC bu6moreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHHSI
ce
DJIEKTPOMarHuTH bubmorera IOK
24 P 4 https://m.edsoo.ru/7f4181
ast MHIYKIUS
ce
Wroro mo pasnmeny 37
PesepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
8 3 14.5
YACOB I10 6

[TPOTPAMME
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9 KUIIACC

KouunvecTBO 4acoB DJIeKTPOHHBbIE
Ne HauMmeHoBaHHe
(uudposrie)
n/ | PpasiesioB M TeM Becer | KoHTpoJbh IMpaxkTuyeck
o0pa3oBaTe/bHbIE
n nporpamMmMabl 0 ble padoThI ue padoThbl
pecypchbl
Pa3znen 1. Mexanuuyeckue siBJeHUS
Mexanuueckoe
BHKEHHE 1 bubnuoreka [JOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CIOCOOBI ero 26
OIIMCaHUuA _
BzaumoneiictBue bubmmorexa [OK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tea
a6
34KOHEL bu6mmoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHCHUS
a6
Wroro mo paznery 40
Pa3znen 2. Mexann4yeckue KoJ1e0aHUA U BOJTHBI
MexaHu4deckue bubmmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJe0aHus
ab
Mexanuueckue bubmrorexa [HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
ab
Hroro no pazneny 15

Pa3nen 3. DjaekTpoMarHuTHOE MOJI€ ¥ 3J1eKTPOMATHUTHBIE BOJIHBI

ONEeKTPOMarHuTH
o6 IO I bu6mmoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AIEKTPOMArHUTH a6
bI€ BOJIHBI _
Hroro no pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
3aKOHBI bub6mmorexa [JOK
4.1 pacrpocTpaHeHHS 6 2 https://m.edsoo.ru/7f41a4
CBE€Ta ab
JIun3b1 1 bu6mmoreka [{OK
4.2 ONTUYECKHE 6 3 https://m.edsoo.ru/7f41a4

IpUOOPbI

a6
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[TPOTPAMME

Pasnoxenue bub6maunoreka [JOK
4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CHEKTP a6
Hroro mo pasneny 15
Pa3gen 5. KBanToBble siBJIeHUSA
Hcnyckanue n bubnuoreka [IOK
5.1 IIOTJIOICHHE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
CIpoeHie bubmuoreka IJOK
5.2 p 6 1 https://m.edsoo.ru/7f41a4
aTOMHOT O sijipa
ab
dnepHbIe Bbubmmoreka [JOK
5.3 Aep 7 1 https://m.edsoo.ru/7f41a4
peaxiuu
a6
Wroro no pa3zneny 17
Pasnen 6. [loBTOopuTeIbHO-00001IAO NI MOTYJIb
[ToBTOpEHUE U
o00o0meHne bub6moreka [JOK
6.1 CoJZIep KaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca GU3HKH 32 a6
7-9 xnacc
Wroro mo pazneny 9
OBILIEE
KOJIMYECTBO 102 97
YACOBIIO
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