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MNOSCHUTEJIbBHASA 3AIIMCKA

[Tporpamma mo ¢u3mke Ha ypoBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHMs COCTABJICHA Ha OCHOBE
MOJIOKEHUH ©  TpeOOBaHMI K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON nporpaMmel, npeacraBieHHbx B PI'OC 00O, a Taxke ¢ yuétoM ¢enepanbHON
paboueiil nporpammsl Bocniutanus u KoHuenmmu npenogaBanus yueOHoro npeamera «Ou3nkay.

Coneprxanue porpaMMsl Mo (pU3MKE HamNpaBiIeHO Ha (GOPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IpPaMOTHOCTH OOYyYaroIuXCsl U OpraHU3alllI0 W3ydeHUs (U3MKU Ha JeATelNbHOCTHOM ocHoBe. B
nporpaMme 1o (pU3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeIMETa B peain3anuu TpeOoBaHUN
OI'OC 00O K mIaHUPyEeMbIM JTUYHOCTHBIM M METANPEAMETHBIM pPEe3yiibTaTaM OOYUCHHs, a TaKKe
MEXITPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUE€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHws.

[Iporpamma mo ¢u3HMKe ycTaHaBIMBAET paclpelelieHue yuyeOHOTO MaTepuayia Mo rojam
o0yueHus (1o KjraccaM), IpeyiaraeT IpUMEpHYIO I0CIIE€A0BATENbHOCTh U3YYEHUS TEM, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COICPIKaHUS U yUETe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

ITporpamma no ¢usuke pazpaboTaHa ¢ LE€JIbI0 OKa3aHUS METOJMYECKON MOMOIIN YYHUTENO B
co3aHuu paboueil mporpaMmel 10 y4eOHOMY MPEIMETY.

dusnka SABIAETCS CHUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHOHAYUHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB M SBICHHM, M3y4aeMbIX XHMUEH,
Oowosorueit, actpoHomMued u (usmyeckor reorpadueit, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUPA, IPEJOCTaBIAET Hauboee sicHble 00pa3iibl IPUMEHEHHUS HAYYHOTO METO/1a IIO3HAHMUS,
TO €CTh CII0C00a NOJTY4YEeHUsI JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa W3 TVIaBHBIX 3a7ad (U3NYECKOro OOpa3oBaHUs B CTPYKType oOmiero oOpa3zoBaHUs
COCTOUT B (OPMHUPOBAHUH €CTECTBEHHOHAYYHOI I'PaMOTHOCTH U HHTEpeca K HayKe y 00yJaroIuxcsl.

Wzyuenne ¢u3ukum Ha 0a30BOM YpPOBHE MPEAINOJIATaeT OBJAJCHHE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

HAY4YHO OOBSCHSATH SIBICHUS;
OLIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEI0BaHMUS;
MHTEPIPETHPOBATH JAHHBIE U UCIIOIB30BaTh HAyYHBIE IOKA3aTEIbCTBA ISl IOJTYUYECHUS BBIBOIOB.

Hemn wu3ydeHuss (UMK HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs OIpPEACICHbI B
Konuenuu npenogaBanus ydebHoro mpeamera «Pusmka» B 00pa30BaTENbHBIX OpPraHU3AIUAX
Poccuiickoit  ®eneparnuu, peanu3ylOmMUX OCHOBHBIE 00Ie00pa3oBaTEIbHBIC MPOTPAMMEI,
yTBepkaEHHON pemenueM Kosuterum MunucrepctBa mnpocemieHust Poccuiickoit @enepanuu
(mpotoxomn ot 3 nekadbps 2019 r. Ne [1IK4BH).

Hean nzyvyenus pU3NKu:



nproOpeTeHne NHTepeca U CTPEMIICHHs 00YJaIoNUXCcs K HAyYHOMY M3YYeHHIO TIPUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUH O HAyYHOM METOZE MO3HAaHUS M (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYXKAIOUIUM SIBICHUSM;

(dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHHUS KaK pe3ybTaTa U3yueHHs] OCHOB CTPOCHMSI MAaTEepUU U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKH;

(bopMHUpOBaHKE IPEICTABICHUH O PO (PU3HUKH ISl pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIA,

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieid npodecCHOHAIbHOW NesTeNbHOCTH,
CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JaJIbHEUIIIEMY OOYYCHHIO B 3TOM HAIPABJICHHH.

JIoCTIXKEHHE ATHX LI porpamMMsbl 1o (pU3MKE Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs
o0ecrnieunBaeTcs pelieHueM CIIEeAYIOINX 3a4aY:
npuoOpeTeHne 3HaHUKW O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXaHHYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMEHH ONMUCHIBaTh U OOBSICHATh (DU3WYECKHE SBICHHS C HCIOJb30BaHHEM
MOJTYYEHHBIX 3HAHUI;

OCBOCHHE METOJIOB DPELICHHS MPOCTEUIIMX pacYETHBIX 3a/ad C HCIHOJIb30BaHHUEM (PU3MUYECKUX
MojieTiel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HAOIIOAATH IPUPOIHBIC SBICHUS U BBIOJIHATH ONBITHI, 1a00OpaTOpHbIe PabOThI U
AKCIIEPUMEHTAIILHBIE UCCIIEIOBAHMS C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX MTPHUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpManuel Gu3nyeckoro copepkanus, BKI0Yas HHPOPMALIUIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3UKH, aHAIU3 U KPUTHYECKOE OLICHUBaHKUE MH(OPMALINH;
3HaKOMCTBO cO c(epamu mnpodecCHOHANBHON NeSTeNbHOCTH, CBSI3aHHBIMH C (HU3UKOH, U
COBPEMEHHBIMH T€XHOJIOTHSIMU, OCHOBAHHBIMU Ha TOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
otBoautcs 238 vacoB: B 7 kiacce — 68 dacoB (2 "aca B HefeNm0), B 8 kiacce — 68 gacos (2 yaca B
Heneno), B 9 kinacce — 102 gaca (3 gaca B HeJ1em0).

[Ipemmaraemerii B mporpamMmme 1o (pu3uke mnepedeHb J1abopaTOPHBIX padOT M OIMBITOB HOCUT
PEKOMEHIaTENIbHBIN XapaKkTep, YUUTENb JAeJaeT BbIOOp MpoBeIeHHs Ta00paTOPHBIX padoT M ONBITOB
¢ Y4ETOM MHAMBHUAYAIbHBIX OCOOEHHOCTEH 00y4arolMXcs, CIUCKA HKCIIEPUMEHTAIbHBIX 3aJaHHH,
IpeJUlaraéMbIX B paMKaxX OCHOBHOT'O TOCYapCTBEHHOT'0 SK3aMeHa 110 (PHU3HKe.

COILEPKAHUE OBYYEHUSA
7 KJIACC
Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usuka — Hayka o npupoze. SIBieHus npupoxabl. PuU3HUECKUE SBICHUSA: MEXAHUYECKHE,
TEIUIOBBIE, DJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckne BeMMYMHBL. M3Mepenue ¢Gu3MUeckux BenuuuH. DPusznueckue MNpuOOPHI.
[TorpemHoCTh M3MepeHuii. MexayHapoHas CUCTEMA €IMHULL.

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAyKH M3Yy4aroT Npupoay. EcTecTBeHHOHAay4YHBII METOA
IIO3HAHUA: HaGJIIOIICHI/IC, IIOCTAaHOBKA Hay“IHOFO BOHpOC&, BBIABUKCHHUEC THUIIOTEC3, 3KCHepI/IMeHT 10
MIPOBEPKE THIOTE3, OOBSICHEHWE HaOI0gaeMoro siBieHus. OnwcaHue (U3HYECKUX SIBICHUN C
MTOMOIIIBIO MOJICIICH.



Jemoncmpayuu.

1. MeX&HI/I‘ICCKI/Ie, TCIIJIOBBIC, SJICKTPUICCKUC, MAI'HUTHBIC, CBCTOBLIC SABJICHUS.
2. ®uznyeckue npuOOpPHl M TPOLEAYpa MNPSAMBIX H3MEPEHUIl aHAJOTOBBHIM M IHU(PPOBBIM
pudopoMm.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenre 1EeHbI JeIeHUs HIKaIbl K3MEPUTETHLHOTO MpUodopa.

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUIKOCTH U TBEPIOTO Tea.

Omnpenenenre pa3MepoB MAIBIX TEI.

N3mepenue Temneparypbl MpU MOMOLIH KUIKOCTHOTO TEPMOMETPA U AaTYNKA TEMIIEPaTyphl.
[IpoBeneHue uccaenoBaHus MO MPOBEPKE TUIOTE3bI: NaTbHOCTh MOJETA IAPUKA, MTYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIBIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

A

Paznen 2. IlepBoHayaibHbIe CBeIeHNS 0 CTPOCHUH BeleCTBA.

CTpOCHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX Pa3MCpPBhI. OHI:ITBI, JOKa3bIBAOIHUE TUCKPCTHOC
CTPOCHUC BCUICCTBA.

JBrokenue yactui] BemiecTBa. CBS3b CKOPOCTH JABWKEHHUSI YaCTHUI[ C TEMIEpaTypoOu.
BbpoyHoBckoe nBwxkeHue, auddysus. B3aumopmelicTBUE UYACTUI[ BEIIECTBA: NPHUTSIKCHUE W
OTTaJIKUBaHHE.

ArperatHble  COCTOSIHMS ~ BEILECTBA: CTPOCHHME Ta30B, OKUAKOCTEH U TBEPIBIX
(kpucTaunyeckux) Ten. B3auMocBs3b Mexay CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHbIX COCTOSIHHI BOJIBI.

Jemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue nuddysum.

3. HaOmoneHue sBiIeHHA, OOBSCHSIOMIUXCS TPUTSDKEHUEM WM OTTAJIKHMBAaHHEM YacCTHI]
BEIIIECTBA.

N —

Jlabopamopuvie pabomot u onvimel.
1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHNEM (GoTorpaduit).
2. OnpITHI O HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO ASUCTBHSI CUII MOJICKYJISIPHOTO MPUTSKEHHS.

Paznen 3. /IBu:keHUe U B3auMoOAeiicTBUE TeJl.



Mexanuyeckoe aBuxeHrue. PaBHOMepHOe U HepaBHOMEpHOE JBMkeHne. CkopocTh. CpeaHsis
CKOpPOCTh NPU HEPAaBHOMEPHOM JIBHKEHUU. Pacuér myTu U BpeMeHU ABUKECHHUS.

SIBnenre nHepuuu. 3aKOH MHEPUUU. B3anuMoaencTBrE Te Kak MPUYMHA U3MEHEHUSI CKOPOCTH
ABHUKCHUA TCII. Macca kak MCEpa MHCPTHOCTHU TCJIA. ITnoTHOCTE BCIICCTBA. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIeCTBa.

Cuna kak XapakTepucTuka B3aumoaeicTBus tei. Cuia ynpyroct u 3akoH ['yka. 3smMepenue
CWJIBI C TOMOILBIO AUHAMOMETpA. SIBJIIEHHE TATOTEHUs M cwia TshKecTH. Cuila TS)KECTH Ha JPYrux
maHetax. Bec Tema. HeBecomocTh. ClioxeHuUe CWI, HANOpaBJICHHBIX IO OJHOM MPsSMOM.
PaBHopelicTBytomas cuii. Cumna TpeHus. TpeHne CKOIbKEHUs U TpeHUE MOKos. TpeHne B mpupoie u
TEXHUKE.

Jemoncmpayuu.

HabmnroneHne MexaHMYECKOTO JABMKEHUS Tea.

N3mepenne cKkopoCTH MPSIMOJIMHEUHOTO IBUKECHHUS.
HaGnroneHue siBieHus: MHEPLUU.

Habnronenne u3sMeHeHUs! CKOPOCTH MPH B3aUMOJICHCTBHHU TEJl.
CpaBHeHME Macc M0 B3aUMOJICUCTBUIO TE.

CnosxeHue cuil, HapaBJIEHHBIX 110 OJJHON MPSIMOH.

A e

Jlabopamopuvie pabomot u onvimel.

1. Ompenenenue CKOpPOCTH PAaBHOMEPHOTO [BIDKEHHUS (IIapuka B SKUAKOCTH, MOJENN
AIEKTPUICCKOTO aBTOMOOWIISL U TaK J1ajee).

2. OrmpeneneHue CpeAHEH CKOPOCTH CKOJNbXKEHHS Opycka WIM IIapuka [0 HaKJIOHHON

IUIOCKOCTH.

Omnpenenenue WIOTHOCTU TBEPAOTO TeTA.

4. OneITbl, AEMOHCTPUPYIOIIUE 3aBHUCUMOCTb pacTsbkeHHs (aedopManuu) NpyKUHBI OT
IIPUJIOKEHHOH CHUIIBI.

5. OnsbIThl, E€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHHUsS CKOJIBKEHMS OT Beca Telaa M
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

(98]

Pa3znen 4. /laBiieHne TBEPABIX TeJl, JKUAKOCTEN U ra3oB.

Hanenue. CriocoObl YMEHBIIICHHS W YBETWYCHHUS AaBieHHs. J[aBieHue raza. 3aBUCUMOCTh
JaBJIeHUs ra3a oT o0béma, Temreparypsl. [lepenada naBieHus TBEPABIMU TellaMU, KUJKOCTSIMHU H
razamu. 3akoH Ilackams. IIHeBMaTHUeckne MamMHBL. 3aBHCHUMOCTH JABJICHHUS KHAKOCTH OT
riyounsl. ['uapocrarndyecknii napagoke. Coobmaromuecs cocyabl. [ mapaBinueckue MEXaHU3MBI.

Atmoctepa 3emnan u atMmochepHoe naBieHue. [IpHUMHBI CYIIECTBOBaHMS BO3IYIIHOM
o6onoukn 3emmu. OmbiT Toppuuemmu. U3mepenwe armocdepHOro maBieHHS. 3aBHCHUMOCTH
aTMoc(epHOro aBieHHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 11 u3mepenus atMochepHOro
JaBJICHUS.



JleficTBrE KMIKOCTH W Ta3a HAa MOTPYKEHHOE B HUX Telo. BrITalkuBaromas (apXxuMmemnoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhl.

[lepenaya naBiaeHUs )KUIKOCTBIO U Fa30M.

CooOlmarommmecs COCY/Ibl.

IM'mapaBnuueckuii mpecc.

[TposiBienue neicTBUA aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Teja U IJIOTHOCTU
KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

8. VYcioBue miaBaHus TEN: TUIABAaHUE WJIM MOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEHN TeNa U JKUJIKOCTH.

S

~

Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHOHN B )KUIKOCTh YaCTH
Tena.

2. OmnpeneneHne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TENO, TOTPYXEHHOE B HKHUAKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJO B )KUAKOCTH, OT
MacCHI Tela.

4. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIONIEH HA TETO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOH B KUAKOCTh YACTH TeJla U OT IUNIOTHOCTHU KUKOCTH.

5. KoncTpynpoBaHue apeomeTrpa WIM KOHCTPYMPOBAHUE JIOJKH MW OIpeaeieHue €€
IpPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTB. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[TpocTble MeXaHU3MBI: pbluar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecus pblyara.
[TpumeHeHne mpaBuiIa paBHOBECH pblyara K 0J10Ky. «3oi0Toe mpaBuio» Mexanuku. KITJ[ mpocThix

MCEXaHU3MOB. HpOCTI)Ie MEXaHU3MBI B 6BITy 1 TCXHHKC.

Mexannueckas sHeprus. Kunernueckas n noteHuuanbHas 3Heprus. [IpeBpamienne ogHOro
BHJIa MEXaHUYECKOW SHEPTUH B IPYrol. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.
1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.



1. Ompenenenue pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JABHKEHHUH TeJla 10 TOPU30HTAIBHON
MTOBEPXHOCTH.

2. HccnenoBaHue ycllOBUI paBHOBECHUS pblyara.

N3mepenne KIIJI HakTOHHOM MIJIOCKOCTH.

4. HW3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM 3HEPruu.

[98)

8 KJIACC

Pa3pen 6. TenioBbIe IBJICHUS.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU CTPOCHMS BellecTBa. Macca u
pasMEpbl aTOMOB U MOJICKYJL. OHLITI:I, MOATBCPIKAAIOIMIUEC OCHOBHBIC ITOJIOKCHUSA MOJICKYJIAPHO-
KUHETHUYECKON TEOPHH.

Mopenu TBEPIOTO, XKUIKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammueckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, KHIAKOCTEH W TBEPIBIX TEJ Ha OCHOBE IMOJOKCHHMA
MOJIEKYJISIPHO-KUHETHUECKON Teopun. (CmauMBaHME M KaNWULSIpHbIE SBIEHHUS. TemioBoe
paciMpeHue U cxxaTue.

Temmnepatypa. CBsi3b TEeMIIEPATYPBI CO CKOPOCTHIO TEIIOBOTO IBMKEHUS 4acTUll. BHyTpeHHsS
sHeprusa. CrocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUu: Terionepeaaya u copepuieHne padbotsl. Buas
TEIUIONEPENayt: TEIIONPOBOJHOCTD, KOHBEKIINS, N3IIy4YEHHE.

KomuuectBOo TerwioTel. YaenapHas TEIIOEMKOCTh BeEIEeCTBA. 1€IUIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro Oananca. [lmaBieHWe W OTBEpACBAHHE KPHUCTAJUIMYECKUX
BEILIECTB. Y IenbHas TeruioTa miasineHus. [lapoodbpasoanue u konaeHcamus. Mcnapenne. Kunenue.
VYnaenpHas TeIuioTa napooOpa3oBaHUs. 3aBUCHMOCTb TEMIEpaTypbl KUIEHHS OT aTMOC(EepHOro
JIaBJICHHS.

Brnaxnocts Bo3myxa.
3HCpFI/I$I TOILJIMBA. YI[GJIBHaSI TCIIJI0Ta CFOpaHI/ISI.

[Tpuniuns! pabots! TemmoBbix asurateneit KI1/[ temmoBoro nurarens. TemioBble ABUTaTEIH
Y 3al1UTa OKPYKAIOIIEH Cpe/ibl.

3aKOH COXpaHEHHs U MPEBPALLEHHS SHEPTUU B TEIUIOBBIX MPOIECccax.

Jemoncmpayuu.

Habmtonenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue nuddysum.

HaGnronenue siBneHn cMauyuBaHMsI ¥ KAlTWJUTSIPHBIX SIBJICHUH.

Habmtoienre TemmoBoro pacmpeHus Tel.

N3menenune naBieHus ra3a mpu M3MEHEHHH 00bEMa M HArPEBaHUH W OXJIAXKICHHH.

Nk W=



6. IlpaBuna u3mMepeHus: TEMIEPATypPHI.

7. Bwupsl Temonepenayu.

8. OxnaxxJaeHue Ipu COBEPLICHUH PAOOTHI.

9. HarpeBanue npu coBepIiiecHUU PabOTHI BHEITHUMH CHJIAMH.
10. CpaBHEHME TEMIIOEMKOCTEN pa3INYHbBIX BELECTB.

11. HaOmroneune KueHus.

12. HabnroieHrne moCTOSIHCTBA TeMIIepaTyphl MPH IJIaBICHUH.
13. Monenu TemIoBbIX ABUTATENIEH.

Jlabopamopuuvie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO HPUTSKEHUSI.

OnBITHI 11O BBIPAIIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.

OnbITH 10 HAOTIOICHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IINPUIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBIICHUS BO3yXa OT €ro o0bEéMa U HarpeBaHUs

WJIU OXJIAXKICHHUSL.

6. IlpoBepka THMOTE3bl JHHEHHOW 3aBUCUMOCTH  JUIMHBI  CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOH TpyOKe OT TeMIepaTyphl.

7. HabnroneHune n3MEHEHUs BHYTPEHHEH SHEPTUU Tella B pe3yJIbTaTe TEIIoNnepeaadu u paboTsl
BHEILIHUX CHUJI.

8. HccnenoBaHue sIBJICHUS TEIIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON U rOpsiueii BOIBI.

9. OmpezneneHue KOJIWYECTBA TEIIOTHI, MOJYYEHHOTO BOJOM NMpHU TEIIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.

10. Onpenenenne yneabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue nporecca UCTIapeHUs.

12. OnpeneneHne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpexenenne yaenabHOU TEIIOTHI MJIABJICHUS JIbJA.

M

Pa3nesa 7. DiekTpuyeckne 1 MAarHUTHBIE SIBJICHHS.

Onexrpuszanus Ten. J[Ba poaa 3MeKTpUUECKHUX 3apsA1oB. B3aummozaeicTBue 3apsKEHHBIX Tell.
3akoH KynoHa (3aBUCHMMOCTB CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TEJN OT BEIMUYMHBI 3apsiioB U
pacCcTOsSHUS MEXY TEJIaMu).

Onexrpuueckoe mnojie. Hampsok€HHOCTH anekTpuueckoro noss. IlpuHunun cynepnosunuun
ANEKTPUYECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu anekrpudeckux 3apsiioB. DIE€MEHTApHBIN d1eKTpuueckuil 3apaa. CTpoeHue atoma.
ITpoBOAHMKY U TUANEKTPUKH. 3AKOH COXPAHEHHUSI SIIEKTPHYECKOTO 3apsa.

DJIEKTPUYECKUN TOK. YCJIOBUS CYHIECTBOBAHUS DJIEKTPUUYECKOro TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPHUYECKOro TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B )KUJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuiia Toka. JiaeKTpuueckoe HanpsbkeHue. ConpoTUBIIEHHE TPOBOJHUKA.
VYnenbHOE compoTHBJIEHUE BemiecTBa. 3akoH Oma mis ydactka uenu. IlocienoBarenbHoe U
napauieIbHOE COETMHEHHUE MMPOBOHUKOB.



PaboTta u MOImHOCTE 37eKTpUYECKOTO ToKa. 3akoH Jkoyms—JIeHnna. DiekTpuueckue 1enu u
MOTPEOUTENH dIEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbikaHue.

IloctostHHBIE MaruuThl. B3amMoaeHCTBHE IIOCTOSHHBIX MArHMTOB. MarsmTHOe IIOJIE.
MarnuTtHoe nojie 3eMIId U €ro 3Ha4eHue AJisl ®KU3HU Ha 3emse. OnbiT Dpcrena. MarauTHoe mnoje
ANEKTPUIECKOTO TOKa. [I[puMeHeHne IeKTPOMarHuTOB B TEXHUKE. [[eficTBe MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSTHHOTO TOKa. Vcronp30BaHue 3JE€KTPOABUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX M HAa TPAHCIIOPTE.

Onbitel  ®apanes.  SBiaeHue  3eKTpoMarHUTHOW — wHAyKuuu. IlpaBuno  Jlenna.
Onekrporereparop. CrnocoObl TMOMy4YEHHUS DJICKTPUUECKOW DJHEPruu. OIJIEKTPOCTAHIIMKA Ha
BO306HOBHH€MBIX HCTOYHHKAX SHCPIrUu.

Jemoncmpayuu.

DnekTpu3anus Tenl.

JIBa pojia JIEKTPUUECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSKEHHBIX TEll.
YCTpolcTBO U IEMCTBHE 3JIEKTPOCKOIIA.

DNeKTpoCcTaTU4EeCKask UHIYKIUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsAI0B.

[IpoBONHMKY U AUBIICKTPUKHU.

MoaenupoBaHH€e CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTouyHNKH TOCTOSHHOTO TOKA.

9. [lelcTBUA SIEKTPUIECKOTO TOKA.

10. DneKTpUYECKHil TOK B )KUJIKOCTH.

11. I'a30BBIi1 pa3ps.

12. 3mepeHue cuiibl TOKa aMIEpPMETPOM.

13. 3MepeHue 31eKTpUIeCcKOTO HANpsHKEHUS BOJIBTMETPOM.

14. PeoctaT 1 Mara3uH CONpPOTHUBIICHUI.

15. BzaumonencTBre NOCTOSTHHBIX MAarHUTOB.

16. MonennpoBanue HEBO3MOKHOCTH pa3IeIeHUs MIOJIF0COB MarHUTa.
17. MonenupoBaHle MarHUTHBIX TOJIEH OCTOSTHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MarauTHoe 1oJyie ToKa. DJIEKTPOMAarHur.

20. JlelicTBrE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

21. DnekTpoaBUraTesib NOCTOSIHHOTO TOKA.

22. UccnepoBaHue sIBIEHUS 3JE€KTPOMArHUTHON MHIYKIUU.

23. OnsbiTel Dapajes.

24. 3aBUCUMOCTb HAINPABJICHHSI MHIYKIIMOHHOI'O TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHUS.
25. DaekTporeHepaTop NOCTOSTHHOTO TOKaA.
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Jlabopamopuuvie pabomot u onvimel.

OMBITHI 110 HAOTFOACHHIO JICKTPHU3AIUN TEJ MHAYKIIUEH U TIPU COMPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS AIEKTPUICCKOTO TIOJISI HA TPOBOTHUKH U AUDJICKTPUKH.
COopka u mpoBepka pabOoThI MEKTPUIECKOH IIETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CHUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHUS.
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6. HccrnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, UAYLIETO 4Y€pe3 PEe3UCTOp, OT COMPOTHUBIICHUS
pe3ncTopa U HAMpPSHKEHUs Ha PE3UCTOpE.

7. OnbIThL, JEMOHCTPUPYIOILIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTUBIICHUS IPOBOJAHUKA OT
€ro JJIUMHBI, TUIOIIA I TIONIEPEYHOT0 CEYEHHU U MaTepHaia.

8. IlpoBepka mpaBuia CIOKEHHS HAINPSHKEHUW MpPU TOCIEIOBATEIHLHOM COEIMHEHHH JBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia sl CUIIbI TOKA P MapajliIeIbHOM COSAMHEHUU PE3UCTOPOB.

10. Onpeaenenne paboOTHI JIEKTPUUECKOTO TOKA, UIIYIIETO YepPe3 PE3UCTOP.

11. Onpenenenne MOLHOCTH IEKTPUIECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. VccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 JaMIIOUKY, OT HANIPSYKEHHS Ha HEW.

13. Onpenenenune KIIJ/I narpeBarens.

14. UccneqoBanue MarHUTHOI'O B3aUMOIEHUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. VI3yueHue MarHuTHOTO IOJISI IOCTOSIHHBIX MAarHUTOB TPU UX OOBEMHEHUH U Pa3ICIICHUH.

16. MccnenoBanue NEMCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, EMOHCTPUPYIOIIUE 3aBHUCHUMOCTbh CHJIbI B3aWMOJEHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa M HaIlPaBJICHUS TOKA B KaTYIIKE.

18. 3yuenue AeCTBUS MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl JIEKTPOABUTATEIIS.

20. U3mepenue KIIJ] anekTpoBUraTeIbHON YCTaHOBKHU.

21. OnpITBl TIO WCCIEAOBAHUIO SIBJICHUSI DAJIEKTPOMArHUTHOM WHAYKIWH: HKCCIEI0BaHUE
M3MEHEHUHN 3HAUEHUSI U HANPABJICHUS UHIYKIHOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJICHHUS.

Mexanudeckoe aBmkeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO  JBWKEHHS. PaBHOMepHOe TIpsAMOJIMHENHOE JABWKeHHE. HepaBHOMepHOE
NpsAMOJIMHENHOE JABWKEeHWE. CpelHsss W MrHOBEHHass CKOPOCTh Tejla IMPH HEPAaBHOMEPHOM
JIBMDKCHHU.

Yckopenue. PaBHOyCKOpeHHOE TpsMoiuHelHoe nBxkeHue. CBoOomHoe maneHue. OMbIThI
lanunes.

PaBHOMepHOE ABIXKEHHE MO OKpykHOcTH. Ilepmon u uvactora oOpamienus. JluneiHas u
YIJI0Basi CKOPOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

ITepsriii 3akoH Hprorona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuHiun
CYIEPIIO3UIIMH CHIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpEHHUs CKOJIbKEHUs, CUJIa TPEHUS TIOKOS,
IpYyTU€ BUIbI TPEHHUS.

Cua TSKECTH M 3aKOH BCEMUPHOT'O TSATOTEHUs. Y CKOpeHHE CBOOOAHOTO MajaeHus. J{BIKeHne
manet Bokpyr Connna. [lepBas kocMudeckasi ckopoctb. HeBecoMoCTh U neperpys3ku.



PaBHOBecue maTepuaibHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpamieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynbec Tena. M3meHenune wummnynbca. MMmynbc cuiibl. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckast pabota 1 MOIIHOCTb. PaboTa cuit TshkecTu, ynpyroctH, TpeHus. CBsA3b SHEPTUH
)41 pa60T1>1. HOTGHHI/IaHLHaSI OHCpPIrus TCja, MOAHATOr0 HaJ MOBCPXHOCTHIO 3CMIIN. HOTCHHI/IaHBHaH
SHEprus cxatoul mpyxkuHbl. KuHetnueckas sHeprud. Teopema 0 KMHETUYECKOW HHEPruu. 3aKOH
COXpaHEHHUs MEXaHUYECKOU SIHEPTUH.

Jemoncmpayuu.

1. HabmioneHne MexaHHUECKOTO JBM)KEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTeH M TPAGKTOPUH JBMXKEHHS OJHOTO U TOTO K€ TeJla OTHOCUTEIILHO Pa3HbIX
TEJI OTCYETA.

3. H3mepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHENHOTO ABUKEHHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.

5. HabmoneHue IBMXEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MeXaHMUYECKHUX SIBIICHUN, IPOUCXOMAIINX B cHCTeMe oTcuéra «Tenmexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBYKEHHH OTHOCUTEIIbHO KaOMHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U JEUCTBYIOLIECH Ha HETO CHUJIBI.

8. HaOnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUH TEI.

9. H3MeHeHue Beca Tena IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepegaua umnysabca Npy B3aUMOAECHCTBUM TEI.

11. IIpeoOpazoBanus SHEPTUU TIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHMe UMITyJIbCA TIPU HEYTIPYTOM B3aUMOJIEHCTBUN.

13. CoxpaHeHune UMIyJibca Mpu a0COTIOTHO YIIPYTOM B3aUMOJCHCTBHUU.

14. HabnroneHre peakTUBHOTO JIBHKEHUSI.

15. CoxpaHeHre MEXaHMYECKOW SHEPTHUHU TIPU CBOOOHOM TaJICHUH.

16. CoxpaHeHre MEXaHUYECKON YHEPTUH IIPH IBUKEHUU TeJIa MO IEHCTBUEM NPY>KUHBI.

Jlabopamopmuvie pabomot u onvimel.
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KoHnctpyupoBanue Tpakra Jjs pa3roHa M JajJbHEHIIEro paBHOMEPHOTO JBM)KECHUS IIapHUKa
WITH TEJIEKKH.

Omnpenenenue cpeHe CKOPOCTH CKOMBKEHUS OpycKa MU JBMKEHUS [IapHKa 10 HAaKJIOHHOU
TUTOCKOCTH.

Omnpenenenre yCKOpeHUs Tella IPU paBHOYCKOPEHHOM JBH)KEHHH 110 HAKJIOHHOW TIIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH HMYTH OT BPEMEHH IpPU PABHOYCKOPEHHOM JBIKEHUH 0e3
Ha4yaJIbHOW CKOPOCTH.

[TpoBepka runmoTe3bl: €ClIK MPH PABHOYCKOPEHHOM JIBUKEHNUHU 0€3 Ha4aJIbHOM CKOPOCTH ITYTH
OTHOCSTCA Kak psl HEYETHBIX YHCET, TO COOTBETCTBYIOIIME IPOMEXKYTKH BPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAIBHOTO JIaBJICHHUS.
Onpenenenne k03 punneHTa TpeHus! CKOIbKEHHS.

Omnpenenenne xECTKOCTU TPYKHUHBL.



9. Omnpenenenne pabOTHI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBHXKECHHHU TeJla 10 TOPU30HTAIBHOM
MIOBEPXHOCTH.

10. Ompenenenne paboOThl CHUJIBI  YIOPYTOCTH TMpH MOABEME Tpy3a C HCHOJIH30BAHUEM
HETOJBM)KHOTO U TIOJBHKHOTO OJIOKOB.

11. M3yuenue 3aKkoHa COXpaHEHUS PHEPTHH.

Pa3zgen 9. Mexannuyeckue KoJ1e0aHUA M BOJHBI.

KonebarenbHoe napmwxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWH: NeEpuoJl, YacToTa,
aMIMTyna.  MareMarudeckuii W NPYKMHHBIM  MasTHUKH. [IpeBpamieHue osHepruv Ipu
KoJie0aTenbHOM JIBUKECHUU.

3aryxatomue koneOaHus. BriHyXneHHbIe KosiebaHus. Pe3onanc. MexaHWuecKkwe BOJIHBI.
CpolicTBa MexaHM4eCKUX BOJH. [Ipo10sbHBIE U NTONIEpEYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €&
pacrnpocTpaHeHus. MexaHM4eCKHEe BOIHBI B TBEPIOM Tel€, CEHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. H(Dpa3ByK U yabTpas3ByK.

Jemoncmpayuu.

Habnronenue xonebaHuii Tes moJ1 AEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGnronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmtoienne BoIHYKICHHBIX KOIeOaHU U pe3oHaHca.

PacrnipocTpanenue npofoiabHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).

HabnroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTUYECKUH PE30HAHC.

S

Jlabopamopmuvie pabomot u onvimel.

Onpe;[eneHHe YacCTOThI U IICpHUOaa KOJICGaHI/Iﬁ MaTeMaTHYCCKOI0O MasiTHHKA.

Omnpenenenre 4acToThl U Mepro/ia KoneOaHuil Npy>KHHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH NEproJa KOJCOaHUI MOABEIICHHOTO K HUTU Tpy3a OT JUTMHBI
HUTH.

4. WccnenoBaHnue 3aBUCUMOCTH NIEpUOJIa KOJeOaHU MPYKMHHOTO MasiTHUKA OT MaccChl rpy3a.

[IpoBepka HE3aBUCHMOCTH IepHOJa KoJeOaHW Ipy3a, MOABEIIEHHOTO K HUTH, OT MaccChl

rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NEpUOAA KOJEOAHUN MPYKUHHOTO MasTHUKA OT
MAacCChI Tpy3a U KECTKOCTU IIPYKUHBI.

7. W3MmepeHne yCKOpEHUs: CBOOOIHOTO IMaICHHUS.
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Pazgen 10. JjieKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHuTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 31eKTpOMAarHUTHBIX BOJIH. MICTI0JIb30BAHME 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DJieKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.



Jemoncmpayuu.

1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.
2. BoJyiHOBBIE CBOICTBA CBETA.

Jlabopamopmuvie pabomot u onvimel.
1. HM3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIILHOTO TeedoHa.
Paszpnen 11. CBeroBbIe AiBJICHUS.

JlyueBas mopens cBeta. Mcrounumkm cBera. lIpsiMonuHeiiHOoe pacnpoCTpaHEHHE CBeETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

IIpenomiienne cBera. 3akoH mpeioMieHHs cBera. [losHOE BHYTpEHHEE OTpak€HUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAX.

Jlunza. Xon myueit B muH3e. OnTuyeckas cucteMa ¢oTroarapara, MUKPOCKOIIA U TEJIECKOIIa.
I'ma3 kak ontuyeckas cucreMa. ban3opykocTh U JalbHO30PKOCTb.

Paznoxxenne Genoro ceera B crekTp. OnbiTel HetoToHA. ClOKEeHHE CIIEKTPAbHBIX I[BETOB.
Jucnepcus caera.

Jemoncmpayuu.

[IpsamonnHeiHOE pacipoCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonydenue n306paxeHnii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.

OnTHYeCKUN CBETOBOI.

Xon nydeit B cobuparoreit TuH3e.

XoJ nydei B pacCerBaroIIei JIMH3E.

[Tony4yenue n300pa>keHUIA C TOMOUIBIO JTUH3.

. Ipunanun aeicTBus GoToanmapara, MUKPOCKOITA U TEJIECKOIIA.
10. Monens riasa.

11. Pa3nosxenue 6enoro cBeTa B CIEKTP.

12. Tlonmyuenue 6enoro cBeTa MpH CIOKEHUU CBETA PAa3HBIX IIBETOB.
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Jlabopamopmuvie pabomot u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH YIJIa OTPaKE€HUS CBETOBOTO JIy4ya OT yIJia MajeHUs.
2. W3ydeHue XapakTepUCTUK U300paskeHHs MTPEeIMETa B TUIOCKOM 3epKalie.
3. HccnenoBaHne 3aBUCHUMOCTH yrjla IPEJIOMIICHUS CBETOBOIO JIyd4a OT yrja NaJcHHd Ha

TPaHUIE «BO3TyX—CTEKIIO.
4. Tlonmyuenue n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.



5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOUPAIOIICH JTHH3BI.
6. OTMBITHI TTO PA3IOKEHUIO OEJIOTO CBETAa B CIEKTP.
7. OnbITHI IO BOCTIPUATHIO LIBETA MPEIMETOB IPU X HAOIIOIEHUH Yepe3 IIBETOBbIC (DMIIbTPHI.

Pa3znea 12. KBanToBLI€e IBJICHHS.

OmnbiTel Pezepdopna u mmanerapHas mozaenb aroma. Mogens atoma bopa. Mcnyckanue u
IorJoueHue ceera aToMoM. KBaHTel. JInHeHuaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(da, 6eTa- u ramma-uznydenus. CTpoeHrne aToMHOTO siapa. Hykinonnas
MOJIETb AaTOMHOTO sipa. M3otomnel. PagnoaktuBHbie ipeBpaiienus. [lepron nonypacnaaa aTOMHBIX

saaep.

SAnepHble peakunu. 3aKOHBI COXPaHEHHUs 3apsiIOBOIO M MAacCOBOTO YHUCEN. DHEPrusi CBS3U
aToMHBIX simep. CBs3b Macchl U SHeprur. Peakiuu cuHTe3a u neneHus saep. CcToOUHUKH SHEepTUH
Coumuriia u 38€31.

SAnepHas sHepreTuka. JleMCTBUSA paAMOAKTUBHBIX U3JIy4YEHUN Ha KUBBIC OPraHU3MBI.

Hemoncmpayuu.

CrexTpsl N3ITy4EeHHs U HOTJIOLIEHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CrnexTp Bomopo/a.

Ha6nronenue tpexoB B kamepe BuiibcoHa.

Pabora cuéryrka MOHU3UPYIOIUX U3TyICHUH.

Perucrpanus nznydeHus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.
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Jlabopamopuwvie pabomot u onvimel.

1. HaGmropeHue CIUTONMIHBIX U JTMHEHYATHIX CIICKTPOB U3TyUCHHUS.
2. HccnenoBaHue TpEKOB: HM3MEPEHME SHEPrMM YaCTUIBl 110 TOPMO3HOMY IyTH (110

dboTorpadusam).
3. H3mepeHue paanoakTUBHOTO (oHA.

IToBTOPHUTENBHO-00001IAK0 1M MOAYIb.

[ToBTOpHUTENIBHO-0000IIAOIINI MOAY/Ih MPEIHA3HAYCH Ui CUCTEMATHU3allud U 000OIICHUS
MPEIMETHOTO COJIEPKAaHUS M OIbITa ACSITEILHOCTH, MPUOOPETEHHOTO MPHU U3YUYEHUHU BCETO Kypca
(GU3MKHM, a TaKXe IS MOATOTOBKHM K OCHOBHOMY TOCYJIApCTBCHHOMY 3K3aMEHY IO (U3HKE IS
o0yyJaromuxcs, BEIOPaBIIMX 3TOT YYEOHBIH MPeaMeT.

IIpy n3y4eHn TaHHOIO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JEATEIbHOCTH, HA
OCHOBE KOTOPBIX OOECIEUYMBAETCS IOCTHIKEHHE MPEAMETHBIX M METalpeAMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAy4yHasi 'PaMOTHOCTh: OCBOCHHE HAyYHBIX
METOAOB HCCIEIOBaHUs SIBICHUH TNPUPOABI M TEXHUKH, OBJIAJCHUE YMEHHMAMHU OOBICHATH



(bmnqecxne SIBJICHUS, IPUMCHSS IMOJTYYCHHBIC 3HAHUS, PCIIATh 3a4a4u, B TOM YHUCJIC KAYCCTBCHHBIC
1 OKCIICPUMECHTAJIBHBIC.

[TpuHIMIIHATBEHO NESTENIBHOCTHBIN XapaKkTep TaHHOTO pa3/iena peaqnu3yeTcs 3a CUéT TOro, 4YTo
00yJaroIuecs BRIMOHSIOT 3aJaHHsI, B KOTOPBIX UM MPEJIaracTcs:

HA OCHOBE TIOJYYCHHBIX 3HAHUI pacro3HaBaTh M HAYYHO OOBSICHATH (PH3UYECKHE SBIICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HH;

HCIOJIb30BATh HAYYHBIC MCTOABI HUCCIICAOBAHUA (I)I/ISI/I‘IGCKI/IX HBHGHHﬁ, B TOM 4YHCIIC OJIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHUICCKUX BBIBOJIOB,

OOBACHATH HAay4YHBIC OCHOBBI Hauboyee BaKHBIX JIOCTYDKCHHI COBpPEMEHHBIX TGXHOHOFHI;'I,
HalmpuMep, MPaKTUUCCKOTO HCIIOJb30BAHUSA PA3JIMYHBIX MCTOYHHUKOB 3HCPIrUHM Ha OCHOBC 3dKOHA
MMpEBpalICHUA 1 COXPAaHCHHUS BCEX U3BCCTHBIX BU0B OHCPIH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune (pu3mku Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs HAINPaBJICHO HAa JOCTHIYKECHHE
JIMYHOCTHBIX, MCTANTPCAMETHLIX U NIPCAMCTHBIX O6p330BaTeJ'H>HLIX PE3yJIbTATOB.

B pesynbrare u3yuenus pu3nku Ha ypoBHE OCHOBHOT'O 001I1eT0 00pa30oBaHMs y 00ydaronierocs
OyayT chopMupOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3yIbTAThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

e —TMpOSBJICHUE MHTEPECA K UCTOPUUA U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKON (pU3MUECKOU
HayKH;

e —IICHHOCTHOE OTHOILIEHHE K JOCTIKEHHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

e 2) rpa’kIaHCKOI0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e —TOTOBHOCTb K aKTUBHOMY YYacCTHIO B O0OCY)XIE€HHH OOIIECTBEHHO 3HAYMMBbIX M 3TUYECKUX
mpo0JieM, CBS3aHHBIX C MPAKTHYECKUM MMPUMEHEHHEM JOCTHKEHUN (PU3UKH;

e —OCO3HaHHUE BaXHOCTH MOPAIbHO-3TUYECKHUX ITPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCTIUTAHMS:

e — BOCIPHATHE ICTETUYECKUX KayecTB (PU3MUECKON HAayKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI0 MO3HAHUS:

e — OCO3HaHHUE IIEHHOCTH (PU3NYECKOM HAayKHM KaK MOUIHOTO WHCTPYMEHTa MO3HAHUSA MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaJKHEUIIEH COCTABIISIOIEN KYIbTYpHI;

e —pa3BUTHE HAYYHOU JH0O03HATENLHOCTH, HHTEpECA K UCCIIE0BATEIbCKOM 1eATeIbHOCTH;

e 5) popMupoBaHus KyJbTypPbl 310POBbS U IMOUMOHAJIBHOIO 0JIArONOJIYYHS:

e —OCO3HaHHUE [IEHHOCTH 0e30MacHOro 00pasa >Ku3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaYKHOCTHU MPaBHJI O€30MMaCHOTO MOBEICHUS HAa TPAHCIIOPTE, HA A0OPOrax, C 3JEKTPUUECKUM U
TEIUIOBBEIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;



e —c(opMHUPOBAHHOCTH HAaBBIKA pedIeKCHH, TPU3HAHUE CBOETO MIPaBa Ha OLIMOKY U TAKOTO XKe
IpaBa y Apyroro 4ejaoBeKa;

e 6) TPY10BOI0 BOCHIUTAHMSA:

e —aKTHBHOE y4acCTHE€ B PELICHUM MPAKTUYECKHUX 3a/1ad (B paMKax CEMbHU, 00pa3oBaTeIbHON
OpraHu3ally, ropoJia, Kpas) TEXHOJIOIMYECKON U COLIMAIbHOM HAIIPaBI€HHOCTH, TPEOYIOLINX
B TOM 4YHKCIIEe U PU3NYECKUX 3HAHUI;

e —HHTEpEC K IPAKTUYECKOMY U3yUEHHIO Npodeccuil, CBA3aHHBIX C (PU3UKOIL;

e 7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

e — OpHMEHTAalMsd Ha NpPUMEHEHHE (PU3MYECKMX 3HAHUM Ul pelleHus 3ajady B OO0JIACTH
OKpY’Kalollel cpeibl, INIaHUPOBAHUS MIOCTYIKOB U OLIEHKH MX BO3MOXKHBIX MTOCIIEACTBUH 115
OKpY>KarollEeu Cpeibl;

e —OCO3HaHME ITI00AIBHOIO XapaKTepa KOJIOIHYECKUX MPOOIeM U IyTel UX PeLIeHNUs;

e 8) aganTanuu K M3MEHSAIOIIMMCS YCJIOBHSAM COLMAIBLHON U NPUPOIHOIA cpeabl:

e — MOTPEOHOCTh BO B3aMMOICWCTBUHM TPH BBITIOJHCHUH WCCICIOBAHUNH W TPOCKTOB
(bu3nvecKoil HalIPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHHUSM JAPYTHX;

e —TIOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSTEIbHOCTD;

e — MOTPeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHuCiIe (OPMYIHPOBATH HJCH,
MIOHSATHS, TUIIOTE3BI 0 (PU3NYECKUX O0BEKTAX U SBICHUSX;

e —O0CO3HaHME Ae()UITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

e —IIJJAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUI;

e —CTpEeMJICHHE aHAIU3UPOBATh U BBISIBIATH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBAa U SKOHOMHUKH,
B TOM YHCJIE C UCIOIh30BAaHNEM (PU3NICCKUX 3HAHUN;

e — OLIGHKA CBOMX [EHCTBMIl C yu€TOM BIHMSHHSA Ha OKPYKAIOIIYI0 Cpery, BO3MOXKHBIX
IJ100aBHBIX TOCTIEACTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3ynbpTaTe 0CBOCHHUS IPOrPaMMEI 0 (pU3UKE Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs Y
oOyuvarorierocss  Oyayr chOpMHpPOBaHBI  MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
M03HaBaTeIbHbIE YHUBEPCAIbHbIE YUeOHbIE I CTBUS, KOMMYHHKAaTHBHbBIC YHUBEPCAIbHbIE ydeOHbIC
JCUCTBUS, PETYISTHBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUS.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE 1eHCTBHUS

Ba3oBble Jiornyeckue aeicTBuA:

e  BBIABJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBIICHUI);

e YCTaHABJIMBATH CYLIECTBEHHBIM NMPHU3HAK KiIaccH(UKAIMU, OCHOBaHUSA ISl 00OOIIEHUS U
CPaBHEHHS,

e BBIIBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMAaTPUBAEMBIX (aKTax, NAHHBIX M
HaOJIOACHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBICHUSM;



° BBIABJIATE TNPUYUHHO-CICACTBCHHLIC CBSA3W IMPU U3YUYCHHUU (1)I/I3I/I‘-IGCKI/IX SIBJICHUU U
MPOIIECCOB, JIeNaTh BBIBOJIBI C HCIIOJNB30BAaHHEM JIEAYKTUBHBIX ¥ WHIYKTHBHBIX
yMOSaKHIOquHfI, BbBIIBUT'AaTh THITOTE3bI O B3AUMOCBA3AX (bI/ISI/I‘-IGCKI/IX BCJINYHH,

e  CaMOCTOATENILHO BBIOMpPATh CHOCOO pemieHus ydyeOHOW ¢u3nUecKo 3amaur (CpaBHEHHE
HECKOJIbKUX BaPUAHTOB PEIICHUS, BEIOOP Hanboee MoAXOAsIIero ¢ y4éToM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

e HCIIOJIB30BATh BOIIPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT ITO3HAHUS;

e IPOBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OITBIT, HECIOXHBIH (DU3MUCCKHIA
AKCIIEPUMEHT, HEOOIBINIOE UCCIeTOBAHUE (PUINUECKOTO SIBIICHUS,

e OIICHUBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAIHIO, TOJYYCHHYIO B XOJIE
WCCIICTIOBAHMS WIIN DKCIIEPUMEHTA;

e  CaMOCTOATEIBHO (hOpMYIHpPOBATH 0OOOMICHUS M BBIBOABI MO PE3yJIbTaTaM IMPOBEIEHHOTO
HAOIIOIEHHUS, OIBITA, UCCIIEJOBAHU,

e IPOTHO3UPOBATH BO3MOXKHOE MJalibHEHIEe pa3BUTHE (U3HYSCKUX IPOIECCOB, a TaKKe
BBIIBUTATh MIPEIMONIOKEHUsI 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Padorta ¢ undopmanmeii:

e IMPHUMEHATH pa3NUYHBIC METOABI, MHCTPYMEHTHl M 3alpoCchl TNPH IOUCKE U OTOOpe
WH(pOpMaIUY WU JaHHBIX C YYETOM MPEIIOKEHHON yueOHOW (PU3NIeCKOr 3a1a4u;

e  AHAJIM3HUPOBATH, CHCTEMATHU3UPOBATH U MHTEPIPETHPOBATH HH(POPMAIIMIO PA3THYHBIX BUIOB
1 (HopM IpeICcTaBICHHUS;

e CaMOCTOATENILHO BBIOMpPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS HWHPOpPMALUU U
WLTIOCTPUPOBATH PelIaeMble 33141 HECJIOKHBIMH CXEMaMH, TarpaMMaMu, HHOU rpaduKoi
1 UX KOMOMHAIIHSIMH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

e B X0JI¢ 00CYXJeHUsI YIeOHOr0 MaTtepuasa, pe3yJbTaToB Ja0OpPaTOPHBIX pabOT M MPOEKTOB
3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYX/TaeMOi TeMbI U BBHICKA3bIBATh UJCH, HAIICTICHHBIC HA
pelleHre 3ajaui U NoJiiepKaHue 01arokenaTeaIbHOCTH OOIIEHUS;

e  COINOCTAaBISITH CBOU CYXKJEHUS C CY)KISCHUSMU JPYTUX YYaCTHUKOB TUAIOra, OOHAPYKUBAThH
pa3ianyuue U CXOACTBO MO3UIIMIA;

e BBIPaXaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

e MYOJWYHO MPEJCTABIATh PE3YNbTAThl BHITOJIHEHHOTO (PU3UUYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIe0BaHMs, TIPOEKTA);

e T[IOHUMMAaTh W HCIIOJI30BATh MPEUMYIIECTBA KOMAHIHOW M MHAWBHUIYaJbHON pabOTHI MpH
pelIeHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBL;

e T[pPUHUMATh UEIHM COBMECTHOM JESITeNbHOCTH, OPraHU30BbIBaTH JEMCTBUS 1O €€
JOCTHKEHHIO: PACHpeleNsiTh PO, OOCYKIaTh MPOLECCHl U PEe3yNbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

e BBINIOJIHATH CBOIO 4YacTh pabOThI, JOCTUTas KAaueCTBEHHOTO pe3ylbTara IO CBOEMY
HAIPAaBIICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMHU WIEHAMU KOMaH/bI;

e OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMN MPOIYKT MO KPHUTEPHUSIM, CAMOCTOSITEIHLHO
c(hOpMyIUPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.



PeryasiTuBHbIe YHHBepCcaJbHbIe y4eOHbIe AelicTBUS

Camoopranmu3anus:

e BBIABJIATH NPOOJEMbl B KU3HEHHBIX M YYEOHBIX CHUTyalUsAX, TPEOYIOUIMX AJS pEIleHUs
(bu3nUecKux 3HAHUMH;

e  OPUEHTHPOBATHLCS B PA3JIUYHBIX NMOAXO0JAaX MPUHATUS pEIIEHUH (MHAUBUAYaAIbHOE, IPUHATHE
pELIeHNus B IpyMNIle, IPUHITHE PELLIEHUI TPYIIOiN);

e CaMOCTOATEJIBHO COCTaBIATh AJNTOPUTM peIleHUs (QU3MUECKOM 3ajauM WIM IulaHa
UCCIICIOBAaHUS C y4YETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh MpeAaracMble BApUAHThI PEILICHUI;

e JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CﬂMOKOHTpOJ’Ib, 3MOLMOHAJbHBIA HHTEJLJIEKT:

e J1aBaTh aJCKBATHYIO OLIEHKY CUTyallUU U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

e OOBSACHATH NMPUYUHBI JTOCTHXKCHUS (HEIOCTMIKEHHUS) PE3YNbTAaTOB JEATEIBHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJIHEHHUS (UIUUECKOTO
UCCIIEIOBaHMsI WJIM MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBLINXCS CUTYAlIUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUAM;

e CTaBUTH ce0sl HA MECTO IPYTOTo YeJOBEKa B XOJI€ CIOpa WM JAUCKYCCUU Ha HAYYHYIO TEMY,
IIOHUMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

e MpHU3HABATH CBOE MPABO HA OIMIMOKY MPU pEIICHUH (PU3UUECKUX 3a/1a4 WU B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE e IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOy4yenus B 7 KJiacce IMpPEeIMETHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMHUPOBAHHOCTH Y OO YJAFOIIMXCSI YMEHUMN

e HCHOJB30BATh MOHATHS: (PU3MUECKUE U XMMUYCCKHE SIBJICHUS, HAOIIOICHHE, YKCTICPUMEHT,
MOACIb, TUIIOTE3a, CANHUIIBI (pI/ISI/I‘-ICCKI/IX BCJIIMYHMH, aTOM, MOJICKYJIA, arperaTHbIC COCTOSAHUSA
BemecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe ABMKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHsI, PaBHOJACHCTBYIOMIAs CHIa, AepopMalius
(ympyras, macTu4ecKkas ), HeBECOMOCTh, COOOIIAIOIITNECS COCY/IBI,

e paznmuyarh sBieHUs (auddy3us, TEmIOBOe IBMKEHHWE YACTHUI[ BEIIECTBA, PAaBHOMEPHOE
JBIDKEHUE, HEPaBHOMEPHOE [IBWKCHHE, WHEPIHWsS, B3aUMOJCHCTBUE TEJl, PABHOBECHE
TBEPIBIX TENl C 3aKPEIUIEHHOW OCBIO BpalICHUs, Tepeiada JABICHUS TBEPIBIMU TEIIaMH,
KHUIKOCTAMH M Tra3amH, arMocepHOe JaBJCHUE, IUIaBaHUE TeJl, IPEeBpaICHUS
MEXaHUYECKOH SHEPruM) MO ONMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;



pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIIEM MHpPE, B TOM
yuciie Gpuandeckue SBJICHUS B MPUPOJIE: IPUMEPHI ABMKEHUSI C Pa3IMYHBIMHU CKOPOCTSIMH B
KUBOM U HEKUBOW IIpUPOJE, ACHUCTBHUE CWJIBI TPEHHsS B IPUPOJE U TEXHUKE, BIIMSIHUE
aTMoc(epHOro AaBJIEHUs HA )KUBOI OpraHu3M, IJIaBaHUE PBIO, ppIYary B Telie YeJoBeKa, pu
3TOM MEPEBOAUTH MPAKTHUYECKYIO 337a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) PU3NUECKHUX SBIICHUIA;

OINMCHIBATh W3YYEHHBIC CBOWCTBA TeNl WU (PU3MUECKHE SBICHUS, HCIONB3YS (hU3UYECKHE
BEJIMUUHBI (Macca, 00bEM, IUIOTHOCTDH BEUIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEIHSAS CKOPOCTH,
CWJIa YOPYIOCTH, CHJa TSKECTH, BEC Tejla, CWIa TpPEHUs, AaBieHue (TBEpAOro Tena,
KHUJKOCTH, ra3a), BHITAJKMBAIOIIAs CUJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, TJIEYO CHJIBL,
MOMEHT CHJIbI, KO3(pQHULIMEHT TOJEe3HOro JEHCTBHS MEXaHU3MOB, KUHETHYECKas W
MOTEHLIMAJIbHAs SHEpPrus), MpH ONHUCAHUU MPABUIBHO TPAKTOBaTh (DM3MUECKUN CMBICI
UCTOJIb3yEMbIX BEIWYHMH, UX O00O3HAUCHHsS M €AWHUIBI (PU3UYECKHX BEIHYWH, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUYHUHY C IPYTUMU BEJIMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PM3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOICTBa TeJs, (U3UYECKHE SBICHHS W IMPOLIECCHl, UCIONb3Yys MpaBuiia
CJIOXeHUs cui (BIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBWJIO paBHOBeCHs pblyara (0JI0Ka), «30JI0TO€ MPABUIO» MEXaHHKH, 3aKOH COXPAaHEHUs
MEXaHUYECKOM SHEprHuH, IPH STOM J1aBaTh CJIOBECHYIO (JOPMYITMPOBKY 3aKOHA U 3aIMCHIBATh
€ro MaTeMaTU4YeCKOe BBIPaKECHHUE;

OOBSICHATH (PU3UYECKHE SIBIICHHS, TIPOLIECCH U CBOWCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyallMil MPAKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH MPUYMHHO-CIEICTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHHE M3 |—2 JOrMYECKMX MIaroB ¢ OMOpoi Ha 1—2 H3y4YEHHBIX
CBOMCTBA (PU3MUECKUX SABICHUM, PU3NUECKUX 3aKOHA MJIK 3aKOHOMEPHOCTH;

pemaTh pacu€THbIe 3a7aun B 1—2 1eHCTBUS, UCIIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOIINE
(u3nyecKkre BETUYMHbBI: HA OCHOBE aHaJM3a YCIIOBUS 3a/1ayMl 3allMChIBaTh KPaTKOE YCIOBUE,
MOJCTABIATh (U3UUECKUE BEIMYMHBI B (POPMYIBl U MPOBOIUTH PAcCUEThl, HAXOIUThH
CIpaBOYHbIE JlaHHbIE, HEOOXOIMMBbIEC MJIsi pEUIeHHs 3a/ad, OLICHUBATh PEATUCTHUYHOCTD
MOJTy4eHHOH (pru3nuecKol BENUYUHBI;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOLIN (PU3NYECKUX METOJOB, B
OIMCAaHUU UCCIIEOBAHMSI BBIIEIATDH [IPOBEPSAEMOE MPEATIONOKEHHNE (TUIIOTE3Y), PA3IUUYaTh U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysibTaT, HaXOAWUTh OUIMOKM B XOJie OIbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTAaTaM;

MIPOBOAUTDH OMBITHI MO0 HAOMIOACHUIO (PU3UYECKUX SIBJICHUM MU (U3MUECKUX CBOMCTB Tell:
(bopMynHMpoBaTH MPOBEPSEMbIEC MPEANOIOKEHHSI, COOUPATh YCTAHOBKY M3 IMPEIIOKEHHOTO
000pynoBaHUs, 3aMUCHIBATH XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBITOJIHATE TIPSIMBbIE HW3MEPEHHUSI PACCTOSHHSI, BPEMEHH, Macchl Tena, 00bEMa, CHUIIBI H
TEMIIEpPAaTypbl C HCIOJNb30BAaHHEM AaHAJIOTOBBIX M IM(PPOBBIX MNPUOOPOB, 3aMUCHIBATH
MOKa3aHus PHOOPOB C YIETOM 3aJaHHOW aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;
MPOBOJIUTH HCCIEAOBAaHUE 3aBUCHMOCTH OJHOW (DPM3MYECKON BEJIMYMHBI OT JAPYrod C
HCII0JIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH IYTH PaBHOMEPHO JIBMIKYILErOcs Teja
OT BPEMEHH JIBI)KEHUS TeJla, CHIIbI TPEHHsI CKOJIbKEHHUS OT Beca Tella, KauecTBa 00paboTKU
MIOBEPXHOCTEHN TEJ M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IJIOLIAAN COIPUKOCHOBEHHUS TEJI, CUJIbI
YIOPYTOCTH OT YIJTMHEHHS IPYKUHBI, BHITAIKUBAIOIIECH CHIIBI OT 00bEMaA MOTPYyKEHHOM YacTh
TeNa U OT IUIOTHOCTHU XHJKOCTH, €€ He3aBUCHMOCTH OT IUIOTHOCTH TeJsia, OT TJTyOHHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUM MIaBaHUs TEJ, YCIOBUI paBHOBECHS phlyara u OJI0KOB),
Y4acTBOBATH B IJIAHUPOBAHUM y4eOHOTO MCCIIEJOBAHNUS, COOMPATh YCTAHOBKY M BBIIOJIHSATH
U3MEpeHus, cleays MpelJIOKEHHOMY IUIaHy, (QHUKCHPOBAaTh pE3yabTaThl MOIYyYECHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUAC NMPEUIOKEHHBIX TAaOIUI U TpauKoOB, AeiaTb
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEIOBAHUS;



e TMPOBOJUTH KOCBCHHBIC M3MEPEHUS (PU3MUECKUX BETUYHH (TUIOTHOCTh BEIIECTBA YKUIKOCTH U
TBEPAOrO TeNa, CUia TPEHHUS CKOJIBKEHHUS, NaBJICHHE BO31yXa, BbITAJIKMBAIOIIAs CHUIIA,
JeHCTBYIOMAs HA TOTPYXEHHOE B KHUAKOCTH TENO, KOAIPQPUIMEHT MOJE3HOTO NEHCTBUS
MPOCTBIX MEXAHU3MOB), CIIEAYys MPEI0KEHHON UHCTPYKLIMU: TIPU BBIMOJTHEHUN U3MEPEHUN
COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIUUCIATH 3HAUCHUE UCKOMOW BEITMYHHBI;

e coOmronaTh MpaBuUiia TEXHUKHA O€30MaCHOCTH NpH padboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;

e  YKa3bIBaTh MPUHIMUIBI ACUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOMLIAIONINecs] COCyAbl, 0apoMeTp, pbluar, MOABHMKHBIM M HEMOJBHKHBIN
0JIOK, HAKJIOHHAS IIJI0CKOCTb;

e  XapakTepHU30BaATh MPHUHLMUIIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMICTB C
omopoil Ha uX onucaHus (B TOM 4YHUCJE: MNOAIIMIIHUKHA, YCTPOMCTBO BOJONPOBOJA,
TUIPaBIMYECKUN TIpecc, MAaHOMETP, BBICOTOMED, MOPLUIHEBOW HACOC, APEOMETP), UCTIOIb3YS
3HAaHUS O CBOMCTBaX (U3MYECKUX SABICHUA M HEoOXonuMble (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

e MPUBOAWTH IPUMEPHI (HAXOIUTH HH(DOPMAIIHIO O TIPUMEPaX ) MPAKTHYECKOTO UCIIOIb30BAHUS
(U3UYECKUX 3HAHWUW B TIOBCEIHEBHOW JKM3HU il oOecredeHus: O€30MacHOCTH TIpH
oOpaimieHuu ¢ mpuboOpaMu MW TEXHUYECKHMH YCTPOWCTBAMH, COXPAaHEHUS 3J0POBbS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYKaIOIIel cpeie;

e  OCYIIECTBIATH OTOOp UCTOYHUKOB MH(pOpMammu B VIHTepHETE B COOTBETCTBHH C 33/IaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOIIMXCSA 3HAHUM M MyTEM CpaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBLICTISTH MHPOPMAIUIO, KOTOpAs ABJISETCS MPOTUBOPEUYNBOM MIIH MOXKET OBITh
HEJIOCTOBEPHOM;

e HCIONB30BaTh IPHU BBITOJHEHUH YYEOHBIX 33aJaHUN HAYYHO-TIOMYJSPHYIO JHUTEPATypy
(bu3NYecKOTo cojepaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HTepHeT, BlajeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus WHPOPMAIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpAaTKWE INHUCHMEHHbIE M YCTHbIE COOOLICHMS Ha OCHOBE 2-3
UCTOYHUKOB HH(pOpMaAMK (PU3NUECKOrO COJEp>KaHUS, B TOM 4YHCIEe MyOIUYHO MeNaTh
KpaTKHe COOOINEHHUS O pe3ysibTaTaX MPOCKTOB WU Y4YEOHBIX HCCICIOBAHUM, MPU ITOM
IPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN MOHATUHHBIN amnmapaT Kypca (U3HMKH, COIMPOBOXKAAThH
BBICTYIIJICHUE TPE3CHTAIUEH;

e  IIpU BBINOJIHEHUHU YU€OHBIX MPOEKTOB U HUCCIIEA0BAHUN paclpeaeniaTh 00I3aHHOCTH B TpYIIIe
B COOTBETCTBUHU C MOCTABJICHHBIMU 3a/1auaMu, CIEAUTH 32 BBHINOJIHEHUEM IUIaHa JCUCTBUH,
aJIecKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JESATENBHOCTh TPYMIbI, BBICTPAauBaTh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHUX.

K xoHmy oOydenuss B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHA:

° HCIIOJIb30BATh MMOHATHUA: MacCa U Pa3MEPbI MOJICKYJI, TCIIJIOBOC ABUXKCHUC aTOMOB U MOJICKYJI,
arperaTHble COCTOSIHHSI BEUIECTBA, KPHCTAIMUECKUE W aMOp(HBIC Tella, HACBIIICHHBIA U
HEHACBIIICHHBIA I1ap, BJIAXKHOCTb BO3JyXa, TEMIEpaTypa, BHYTPEHHssI DHEPIUs, TEILIOBOI
JBUTATEIb, JCMEHTAPHBIA DIICKTPHUYSCKUI 3apsij, JIEKTPUYECKOE T0JIe, NMPOBOTHUKU H
AUSJICKTPHUKH, MOCTOSIHHBIN BHGKTpI/I‘ICCKHﬁ TOK, MAarHuTHOC II0JIC,

e pa3nuyaTh SBJICHUS (TEIUIOBOE paCIIMpEHUE W CKaTHe, TeIulonepeaaya, TerIoBOe
PaBHOBCCHUC, CMAaUUBAHUC, KAIMWJIJIAPHBIC ABJICHUA, UCIIAPCHUC, KOHACHCAIUs, IJIABJICHUC,
Kpuctajutm3anus  (OTBEepACBaHWE), KHIICHHE, TeIulonepenavya  (TEeTUIONPOBOIHOCTD,
KOHBEKLIUS, W3JIyYEHUE), OJICKTpU3alMs TeJ, B3aUMOJCUCTBUE 3apsAlloB, JEHUCTBUS



AJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JACHCTBHE
MarHMTHOTO TOJISI Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsI MHAYKIKS) MO0 OMHUCAHUIO0 MX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PHU3UUECKOe
SIBIICHUE;

pacmo3HaBaTh MPOSBIICHUE H3yUYEHHBIX (PU3UYCCKUX SBICHUHN B OKPYKAIOIIEM MUpPE, B TOM
yyciie (U3MYecCKUe SBICHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSIXKEHUE M KalWUIIpHbIC
SBJICHUS B NPUPOJE, KPUCTALIBI B Mpupoje, usnydenue ConHia, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra, 3JEKTPHUUECKHUE SIBICHUS B
aTMocdepe, JEKTPUIECTBO )KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMIIH, JpeiQ MOI0COB,
POJIb MAarHUTHOTO MOJS JJS JKU3HM Ha 3emiie, MOJSpPHOE CHUSHHE, MPU 3TOM IMEpPEBOIUTH
NPAaKTUYECKYI0 3ajady B Yy4eOHYIO, BBIJCNATh CYIIECTBEHHBIE CBOMCTBAa (TMPHU3HAKH)
(hbUBUYECKUX SBIICHUH;

OINMCHIBATh W3YYEHHBIC CBOWCTBA Tell W (PU3MUECKHE SBICHUS, HCIONB3YS (hU3UYECKHE
BEJIMUUHBI (TeMmrepaTypa, BHYTPEHHSS OJHEprus, KOJIMYECTBO TEIUIOTHI, YyAeIbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJAENbHAas  TEIJIOTa IUIABJICHHS, yAClbHAas  TEIJoTa
nmapooOpa3oBaHus, yJaeidbHAas TEIUIOTa CropaHus TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO
JCHCTBYS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa, DIIEKTPUUYCCKUIN 3apsij,
CHWJIa TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMPOTUBIEHHE MPOBOJHUKA, YAEIbHOE
COIIPOTHBIIEHUE BEUIECTBA, pab0Ta W MOIIHOCTH 3JEKTPUYECKOTO TOKa), MPU ONUCAHUU
MPaBWJIbHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJIB3YEMBIX BEIWYHMH, O0O3HAUEHUS U
€IMHULIBI (PU3UYECKUX BEITUYHH, HAXOAUTh (JOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UIECKYIO
BEJIMUUHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TIpaUKu HU3YYEHHBIX 3aBUCHUMOCTEU
(U3HYECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS M MPOIECCHI, UCIOJb3Yysl OCHOBHbBIE
MIOJIOKEHUST ~ MOJICKYJIIPHO-KMHETUYECKOH  TEOpUM CTPOCHMS  BELIECTBA, IPUHIIUI
CYIEpHO3UIINH oJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH OMa Juist
ydacTka 1enu, 3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHEHHS DHEPrUH, NMPHU ATOM JaBaTh
CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aMUCBHIBATh €M0 MaTEMaTHUECKOE BhIPAKECHHUE;
OOBSICHATH (PU3NUECKUE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CHUTYyallui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYNHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUE U3 1—2 JTIOrMYeCKHX IIaroB ¢ Ornopoil Ha 1—2 W3yuyeHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIC 3a4a9u B 2—3 IEHCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
(du3nyecKkre BETUYMHbBI: HA OCHOBE aHaJM3a YCIIOBUS 3a/1ayMl 3allMChIBaTh KPaTKOE YCIOBUE,
BBISIBJISITH HEJOCTATOK JIAHHBIX NJIsl PEIICHUs 3a7add, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIe /Ui €€ pelieHus, MPOBOIUTh PACYETHl M CPABHUBATH IMOJIYYEHHOE 3HAUYEHHUE
(bu3MYECKOI BEIMYMHBI C H3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXKHO PEUINTh MPU MOMOLIM (UBNYECKUX METOIOB,
UCTOJIb3Yysl ONKCAHHE HUCCIEOBAHUS, BBACIATH MPOBEPSIEMOe MPEAIoN0oKEHHE, OLIEHUBATD
MPaBWJIBHOCTbH MOPSIIKA MPOBEICHUS UCCIIEIOBAHMSI, IEIaTh BBIBOIBI;

MIPOBOANTH OTBITHI TI0 HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU (PU3UYECKUX CBOWCTB TeEll
(KanwLIsipHBIE SIBIICHUS, 3aBUCHMOCTH JaBJIEHUSI BO3JyXa OT €ro o0bEMa, TeMIepaTyphl,
CKOpPOCTH TIpOIlecca OCTBIBAHUS M HAarpeBaHUs NPU H3IYYEHHH OT LBETa H3JIydaromien
(moromaonieif) MOBEPXHOCTH, CKOPOCTh HCIAPEHHUsI BOJBI OT TEMIIEPATyphl KUIKOCTH U
IUIOIIAH €€ MOBEPXHOCTH, DICKTPU3ALUSA TEI U B3aUMOACHUCTBUE AIEKTPHUECKUX 3apsi/iOB,
B3aMMO/JICIICTBIE MOCTOSHHBIX MAarHUTOB, BU3YyalM3allsl MAarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM, CBOWCTBA AJICKTPOMArHuTa,
CBOMCTBA  3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyIHpOBaTh MPOBEPsiEMbIE
MPEIOI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pyI0BaHUS, OMHCHIBATh XOJ]
ombITa ¥ (OpMyYIHPOBATH BBIBOIBL;



BBINIOJHATD IPSMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBLHONW BJIAXKHOCTU BO3AYyXa, CHUIIBI
TOKa, HANpsDKEHUs C HUCIOJIb30BAHUEM aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UYECKHUX
BEJIMYMH, CpPAaBHUBATh pPE3YyIbTaThl HM3MEPEHUH ¢ Y4€TOM 3aJaHHON aOCONIOTHOM
MIOTPEIHOCTH;

MPOBOANTH HCCIICIOBAaHUE 3aBUCHMOCTH OJHOW (H3UYECKOW BEIMYWHBI OT JAPYrol C
UCIOJIb30BAHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTh CONPOTHUBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAAM IIOTIEPEYHOT0 CEYEHHUS M YACIBHOIO COINPOTHUBIIEHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYIIETO 4Yepe3 IMPOBOJHHMK, OT HAINPSDKCHHsS HaA IPOBOJHUKE,
UCCIIEIOBAaHUE IIOCJIEOBATEIbHOTO M NApaUIEJbHOTO COEAMHEHUN IPOBOJHUKOB):
IUIAHUPOBATh HCCIIEOBAaHUE, COOMpaThb YCTAHOBKY U BBIIOJHATH H3MEPEHUs, CIEIys
NPE/UIOKEHHOMY IIJ1aHy, (PUKCHpPOBATh pPE3yJIbTaThl MOJYYCHHOH 3aBUCHUMOCTH B BHUJIC
TaOJIUI] ¥ TPapUKOB, JAETaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIEI0BaHHUS;

NPOBOJUTH KOCBEHHbIE H3MepeHUs (U3NYecKuX BenuuuH (yZenbHas TEeI0EMKOCTb
BEIIECTBA, CONPOTHBIICHHE MPOBOJAHMKA, pab0oTa M MOIIHOCTb 3JIEKTPHUUECKOro TOKa):
IUIAHUPOBaTh ~ M3MEPEHHUs, CcOoOMpaTh  HKCHEPUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
IIPEI0KEHHOW NHCTPYKLIUHY, U BBIYUCIIATD 3HAYCHUE BEINYNHBL;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUSA U3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpOM Ha MX OMHMCaHUs (B TOM YHUCIIE: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIIEpMETP, BOJIBTMETP, CYETUUK HJICKTPUIECKON SIHEPTUH, DIIEKTPOOCBETUTEIbHbBIE
npuOOpHI, HarpeBaTeNbHBIE IEKTPOIPUOOPHI (TPUMEPHI), HEKTPUUECKHE MTPETOXPAHUTEIH,
JIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKa), UCHOJb3yd 3HAHMUA O CBOMCTBaX
(bu3NUECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTU4YHBIM PHUCYHKaM (KMJIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETP,
IBUraTellb BHYTPEHHErO CrOpaHus, JJEKTPOCKON, PEOCTaT), COCTaBISATh CXEMBI
NIEKTPUYECKUX LIENEN C MOCIEN0BATENBHBIM U MApaJIENbHBIM COSJUHEHUEM 3JIEMEHTOB,
pasznuyast ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LIEHeH;

MPUBOAUTH NPUMEPHI (HAXOAUTh HH(POPMAIIHIO O IPUMeEpax ) MPaKTHYECKOTO HCIIOIb30BaAHHS
(U3UYECKUX 3HAHWUN B TIOBCEJHEBHOW JKM3HU il oOecredeHus: Oe30MacHOCTH TIpH
oOpamieHnu ¢ npuOopaMH M TEXHHUUYECKUMH YCTPOMCTBaMH, COXpaHEHMS 3I0POBbS U
COOJIFOJICHHS HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaIOILEeH cpenie;

OCYILIECTBIATh MOUCK MH(OpMAIMK (U3NYECKOro cojepkaHusi B MHTepHeTe, HA OCHOBE
UMEIOIUXCA 3HAHUM M IyTEM CpPaBHEHUS JOINOJHUTENBHBIX MCTOYHHUKOB BBIICIATH
uH(POPMAIIHIO, KOTOPast SBJISIETCS MPOTUBOPEUUBOI MIT MOKET OBITh HETOCTOBEPHO;
UCIOJb30BAaTh IPH BBINOJIHEHUM Y4YEOHBIX 3aJaHUil Hay4YHO-NOMYJISIPHYIO JIMUTEpaTypy
($u3nUecKOTo Colep)KaHus, CHpPaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, BiajeThb
npuéMaMM KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOpPMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3JaBaTh COOCTBEHHBIE TIMCBMEHHBIE M KpaTKWE YCTHBIE COOOmeHus, 00001mas
MHPOPMAIIMIO U3 HECKOIBKMX HCTOYHUKOB (DPU3MYECKOTO COACpKAaHUS, B TOM YHUCIE
yOJINYHO NPEACTABIIATh PE3yJIbTaThl MPOEKTHOW WIIM HCCIE0BATENbCKON JEATENbHOCTH,
IPpU 3TOM TPAMOTHO HCIOJIb30BaTh H3YyYCHHBIN MOHATUHHBINA ammapar Kypca (Qu3HkH,
COIIPOBOXKAATH BBICTYIJICHUE NIPE3CHTALIUEH;

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HCCIENOBaHUN (U3NYECKUX IPOLIECCOB
pacrnpeenaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBUHU C NOCTABICHHBIMHU 33/1a4aMU, CIEIUTh
32 BBIOJIHEHMEM IUIaHA JCHCTBUM M KOPPEKTUpOBaTh €ro, aJcKBaTHO OLIEHUBATh
COOCTBEHHBIH BKJIaJ] B JEATEIbHOCTb TIPYIIBI, BHICTPAaMBATh KOMMYHUKAaTUBHOE
B3aUMOJICHCTBHE, MPOSIBIISSE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.



K koHmy oOy4yenus B 9 KJiacce MpeIMETHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMHUPOBAHHOCTH Y OO YJAFOIIMXCSI YMEHUMN

e HCMONB30BaTh TMOHATHS: CHCTeMa OTcuéra, MarepuajbHas TOYKa, TPAaEeKTOPHs,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JBWXKEeHHs, aepopmanus (ympyras, IJIacTUYecKas),
TpEHUE, LEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh M MEPETPY3KU, LIEHTP TAKECTH,
abCcoMOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPJOrO Teja, paBHOBECUE, MEXaHUYECKHE
KojeOaHusT M BOJHBI, 3BYK, HH(PA3BYK M YIBTPA3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKAa
AIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTaTbHO30PKOCTh, CHEKTPbl UCIYCKAHUS U
MOTJIONIEHUS, alb(a, 6eTa- U raMMa-u3ITydeHHUs, U30TOIIbI, SePHAS SHEPTETHKA;

e pasznuyarh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEpPHOE NPSIMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABIKEHHE, CBOOOJHOE TAaJeHHE TeJ, PaBHOMEPHOE
JIBUKEHHE TI0 OKPY)KHOCTH, B3aUMOJCUCTBHE TEJ, PEAKTHUBHOE JBIKEHUE, KojeOaTenbHOe
IBUKCHHE (3aTyXalollle W BBIHYXKJICHHBIC KoieOaHWs), pe30HAHC, BOJIHOBOE ABWKCHUE,
OTpakeHHE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPaHEHHE, OTPAKEHUE U MPETOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaXKCHHE CBETa, pasjioKeHHEe OeJoro CBeTa B CIEKTP U CIIOKECHUE
CHEKTPAJbHBIX 1IBETOB, TUCIEPCUsl CBETA, €CTECTBEHHAs! PaAMOAKTUBHOCTh, BO3HUKHOBEHUE
JMHEWYaTOr0 CHEKTpa M3JTYyUYEHHUs) MO OMHCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PUZNYECKOE SBIICHUE;

e pacrmo3HaBaTh MPOSIBICHUE M3yUYEHHBIX (PU3NUECKUX SBICHHUI B OKpYKaIOIIeM MHpE (B TOM
yuciie (pu3nyecKkre SABJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, IBIKeHUE iaHeT ConHedHOon
CUCTEMbI, PEAKTUBHOE JBUKCHHUE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB YKHBOTHBIMU,
3eMJIeTpsCEeHUE, CelicMUUecKUe BOJHBI, I[yHaMH, 5XO, I[BETa TeJl, ONTHUYECKUE SIBJICHUS B
npupoje, OUOJIOTUYECKOE ICHCTBHE BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTTCHOBCKOTO
U3ITy4YEHUH, eCTECTBEHHbIH paJMOAaKTUBHBIN (POH, KOCMHYECKHE Jy4H, pPaJliOaKTHBHOE
M3JIy4eHHE MPUPOJHBIX MUHEPAIOB, JCUCTBUE PaJUOAKTUBHBIX HM3ITYyYEHUN Ha OpraHu3M
YeloBeKa), MPU JTOM MEPEBOJUTH TMPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (MIpU3HAKN) GUBNUYECKUX SBIICHUI;

e OIKCHIBaTh W3YUEHHBIE CBOMCTBA TeNl U (U3WYECKHE SIBICHHUS, UCHONB3YS (pU3MuecKue
BEJIMYUHBI (CpEeAHssI M MIHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBUKEHUH,
YCKOpEHHue, MepeMelleHue, MyTh, YIiioBas CKOPOCTb, CUja TPEHUS, CHJIa YIPYTOCTH, CUIIa
TSOKECTH, YCKOPEHUE CBOOOIHOTO MAaJeHUs, BEC Teja, MUMIYIbC Tela, WMITYJIbC CHIIBI,
MexaHu4yeckas paboTa U MOIIHOCTb, IMOTEHIMAIbHAS HHEPrusl Tejia, MOJIHATOTO Hal
MMOBEPXHOCTHIO 36MJIM, TIOTCHIIMAJIbHASI SHEPTUSI CXKATOU MPYKUHBI, KHHETHYECKasi SHEPIus,
MOJIHAs MEXaHU4YecKasl PHEeprusi, Iepruoa M 4acToTa KojieOaHHi, AJTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMJICHUS CPEJbl), PU OMKHCAHUN
MPaBWJIbHO TPAaKTOBATh (PU3WYECKUH CMBICT HCIOJIB3YEMBbIX BEJIWYHMH, O0O3HAUEHUS U
€IMHULIBI (PU3UYECKUX BEITUYHH, HAXOAUTh (JOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UIECKYIO
BEJIMUUHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TpaUKu HU3YYEHHBIX 3aBUCUMOCTEU
(U3HYECKUX BEIUYUH;

e  XapakTepu30BaTh CBOICTBa TeJ, (PU3MYECKHE SBICHUS U TMPOIECCHI, HCIONb3Yys 3aKOH
COXpaHEHUs YIHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUSI, TPUHIUI CYNEPHO3ULIUN CHJI, IPUHLIUTI
OoTHOCUTeNbHOCTH [anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI
OTpaXEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3PS 0BOTO U MACCOBOI'O YUCEN MPHU
SJIEPHBIX PEaKLUAX, IPU ITOM JJaBaTh CIOBECHYIO (OPMYIHNPOBKY 3aKOHA U 3aITUCHIBATH €TO
MaTeMaTUYECKOE BBIPAKEHUE;

e OOBSCHATH (PU3UUECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalUl
MPaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BbIABIATh NPUYUHHO-CIEICTBEHHBIE CBS3H,



CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpPO Ha 2—3 M3YYEHHBIX CBOICTBA
(bu3nyecKux sSBICHUN, GU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THbIe 3a1aud (ONMUpAroIIMecss Ha cCUCTeMy M3 2—3 ypaBHEHHUI), MCIOJB3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBaIONINE (PU3UYECKUE BEIMUYHMHBI: HAa OCHOBE aHAIM3a YCIOBHS
3aJ]auy 3alKChIBaTh KPaTKOE YCIIOBHE, BBIABIATH HEIOCTAIOIIUE UM W30BITOYHBIC JaHHBIC,
BBIOMpaATh 3aKOHbI U (OPMYIIbI, HEOOXOAMMBbIE IJI PEIICHUs, MPOBOAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAUCHHSI (PU3NUECKON BEIINYHHBI,

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOYKHO PEUINTh MPU MOMOLIM (U3NYECKUX METOIOB,
UCTOJIb3Yysl ONMKCAHUE HUCCIEOBAHUS, BBLACIATH MPOBEPSIEMOe MPEAIO0oKEHHE, OLIEHUBATD
MPaBWJIBHOCTh MOPSAJKA MPOBEACHUS HCCIEIOBAaHUA, J1€JaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

MIPOBOAUTDH OMbBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WU (PU3UUYECKHX CBOWCTB Tel
(u3y4yeHue BTOporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUsI YHEPTUH, 3aBUCUMOCTh MEPHOA
Kosie0aHui MPYKMHHOTO MAasiTHUKA OT MAaCChl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIUTUTYbl MAJIBIX KOJeOaHWN, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3IOKEeHUE
0enoro cBera B CHEKTpP, U3yUECHHUE CBOWCTB M300pa)K€HHs B IJIOCKOM 3€pKajie U CBOMCTB
n300pakeHUs] IpeaMeTa B coOuparomieil J1ruH3e, HaOII0ACHNE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB M3JIyU4CHHUS): CaMOCTOSITEIbBHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
000pyI0BaHUs, ONMCHIBATH XOJ] OIBITA U €r0 PE3yNIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;
MIPOBOAUTH IPU HEOOXOIMMOCTH CEpPHUIO MPSMBIX U3MEPEHUH, ONpeeNisis cpeiHee 3HaueHne
U3MepsieMOoi BeMYHHBI (POKYCHOE pacCcTOsIHUE COOMPAIOIIEH JTMH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHust (M3MEPHUTEIBHOTO MPUO0opa);

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIMYHH C UCTIOIb30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHM IpPU PaBHOYCKOPEHHOM JIBIKEHUU 0e€3
HayvaJIbHOM CKOPOCTH, MepHoja KoleOaHWH MaTeMaTHYeCKOro MasTHHUKA OT JJIMHBI HUTH,
3aBUCHMOCTH yIJla OTpPaK€HUs CBeTa OT yrja MNaJeHHUd M yriia NpeloMJIeHHs OT yria
NajieHus): IUIAHUPOBAaTh  MCCJIEIOBAHUE, CAMOCTOSITENBHO  cOOMpaTrh  YCTaHOBKY,
(buKcHpoBaTh Pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BUJIE TAOIHI U
rpauKoB, JeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

MIPOBOANTH KOCBEHHbIEC U3MEPEHUs (PU3NUYECKUX BEIUUUH (CpEeqHSst CKOPOCTh M YCKOpEHHE
Tela TpPU PABHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJHOTO MaJCHUs, >KECTKOCTh
MPYXHUHBI, KOOPPUIUEHT TPEHUSI CKOJIBKEHHSI, MEXaHU4YecKas padoTa U MOIIHOCTh, YaCTOTa
U Tepuos KojeOaHW MaTeMaTW4ecKoro W MPY)KMHHOTO MAasTHUKOB, ONTHYECKas CHIIa
cobuparomeld JIMH3bI, PAJAUOAKTHBHBIM (HOH): IJIAHUPOBATH W3MEPEHHS, COOMPATH
HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY W BBINOJHATH M3MEPEHUS, CIEAyS MPeaIokKESHHOM
MHCTPYKLWH, BEIYUCISATH 3HAYCHHE BEJIMYMHBI U aHAJM3UPOBATh MOITYYEHHBIE Pe3yIbTaThl C
y4E€TOM 3aJaHHOU ITOTPEIIHOCTH U3MEPEHUN;

coOro1aTh NMpaBuUiia TEXHUKUA O€30MaCHOCTH IIpH padboTe ¢ 1abopaTopHBIM 000pYI0BAaHUEM;
pa3nuyaTh OCHOBHBIC MPHU3HAKH M3YYEHHBIX (DM3NYECKUX MOJEJCH: MaTepHaibHas TOYKa,
abcomoTHO TBEPIOE TENO, TOUECYHBbIH MCTOYHUK CBETA, JIyd, TOHKas JIMH3a, IJaHeTapHas
MOJIeNIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIUIBI AEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OIOpOM Ha WX ONHUCAHMA (B TOM YHUCIIE: CIIUIOMETP, JaTYUKHU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHHs, pakera, 3XOJOT, OYKH, MEPUCKOIl, (oToammapaT, ONTUYECKHUE CBETOBO/IBI,
CIIEKTPOCKOII, TO3UMETp, KaMepa BuibcoHa), UCIIONb3ys 3HAHUSL O CBOMCTBAX (pU3MuUECKUX
SIBJICHU ¥ HEOOXOIMMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;

UCTOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENbHBIX TMPUOOPOB U TEXHOJOTHYECKHX IMPOLIECCOB TMPU PEIICHUU YyueOHO-
MPAaKTUYECKHX 3a]1a4, ONTUYECKHE CXEMBI JUUIsl IOCTPOCHUS H300paKeHUH B TNIOCKOM 3epKajie
1 cOOMparoIIel JTuH3E;



MPUBOAUTH MPUMEPHI (HAXOAUTH HH(POPMAIIHIO O IPUMEpax ) MPAKTHYECKOTO HCIIOIb30BAHHS
(U3UYECKUX 3HAHWUW B TIOBCEHEBHOW JKM3HU i oOecmedeHus: Oe30MacHOCTH TIpH
oOpamieHuu ¢ npuOopaMH M TEXHHUUYECKUMH YCTPOMCTBaMH, COXpaHEHHMS 3I0pPOBbS U
COOJTIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEJIEHUS B OKpY:KaIOIIel cpeie;

OCYLIECTBIATh NOUCK uHpopMamuu  (uznyeckoro conepxkanus B VHTepHere,
CaMOCTOSITENNbHO  (OPMYJIMPYs TIOMCKOBBIM 3alpoc, HAaxXOIUTh MYTH OINpeAeTeHUs
JOCTOBEPHOCTH TOJYYEHHOW HH(OpPMAMy Ha OCHOBE HUMEIOIIUXCA 3HAHUA H
JOTIOJTHUTEIBHBIX HCTOYHUKOB;

WCTOJIb30BAaTh TPHU BBHIMOJIHEHUH YYEOHBIX 33/JaHUl HAy4YHO-TIONMYJSIPHYIO JIUTEpaTypy
(bu3NYeCKOTo cojepXaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HTepHeT, BIajeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus WHPOpPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3llaBaTb COOCTBEHHbIC NMHUCHMEHHbBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMAIMU U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COJIEep:KaHus, MyOIMYHO MPEICTABIATh PE3YIbTaThl
IIPOEKTHON WJIM MCCIEA0BATENbCKOW NEATENbHOCTH, IPU 3TOM TPAaMOTHO HCIIOJIb30BaTh
W3y4YEHHBI TIOHATHHHBIA amnmapar HW3y4yaeMoro pasaena (U3NKA W COMPOBOXIATH
BBICTYIIJICHUE TIPE3EHTAIMeN C yI€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.

TEMATUYECKOE NIAHUPOBAHUE

7 KNACC
Konunuecrso yacos
Ne | HaumeHoBaHue pas3genos 3neKTpoHHble (uudpoBsble)
n/n v Tem nporpammol Bcero KoHTponbHble MpaKkTuueckne obpasoBaTtenbHble pecypcbl
paboTbl paboTbl
Paspen 1. PusuKa n eé ponb B NO3HAHUM OKPYXKaIOLWEro Mmpa
1.1  ®usuKa - HayKa o0 npupoae 2 Bubamoreia LIOK
' y PUPOA https://m.edsoo.ru/7f416194
Bubnnoteka LOK
1.2 | ®usmyeckme BeANUUNHDI 2 1
https://m.edsoo.ru/7f416194
13 EcTecTBEHHOHayYHbI 5 1 Bubnunoteka LLOK
’ MeTOoZ, NO3HaHUA https://m.edsoo.ru/7f416194
WTtoro no pasaeny 6
Pa3pen 2. NepBoHavanbHble CBEAEHUSA O CTPOEHUU BelecTBa
Bubnunoteka LLOK
2.1 | CtpoeHue BewecTsa 1
P W https://m.edsoo.ru/7f416194
BUMKEHUE
2.2 'S‘samm):\oHMeﬁ:Tsme yactm 2 1 Bubamoreia LIOK
) A 4 https://m.edsoo.ru/7f416194
Bel,ecTsa




ArperaTHble COCTOAHUA

Bubnnoteka LOK

2.3 P
BellecTsa https://m.edsoo.ru/7f416194
WTtoro no pasaeny 5
Paspgen 3. [lBuxkeHune u B3aumogeiicteme Ten
3.1  MexaHun4yeckoe gBuKeHue 3 Bubamoreka LIOK
' a https://m.edsoo.ru/7f416194
3.2 | UHepumsa, macca, nAoTHOCTL | 4 1 Bubnmorexa LIOK
' PUMA, ! https://m.edsoo.ru/7f416194
3.3 | Cuna. Buapl cun 14 2 Bubamorexa LIOK
' : PUA https://m.edsoo.ru/7f416194
WTtoro no pasaeny 21
Pasaen 4. laBneHue TBEPAbIX TeN, XKUAKOCTEH
[asnenue. Mepegava
41 AaB/ieHnA TBEPAbIMU 3 Bubnunoteka LLOK
’ Tenamu, XMAKOCTAMMU U https://m.edsoo.ru/7f416194
rasammu
4.2 | [aBneHune XXuUaxKoctm 5 Bubamoreia LIOK
) A https://m.edsoo.ru/7f416194
Bubnunoteka LLOK
4.3 | AtTmocdepHoe aaBneHue 6
ep A https://m.edsoo.ru/7f416194
44 [encTeme KNUAKOCTU U rasa 4 3 Bubnnoteka LOK
) Ha MOrpyXEHHOoEe B HUX Tes10 https://m.edsoo.ru/7f416194
WTtoro no pasaeny 21
Pasgen 5. PaboTa M MOLWHOCTb. JHeprua
5.1 | PaboTa U MOLLHOCTb 3 1 Bubamorexa LIOK
' W https://m.edsoo.ru/7f416194
5.2 | MpocTble mMexaHnU3Mbl 5 1 Bubnmorexa LIOK
’ P https://m.edsoo.ru/7f416194
5.3 | MexaHun4ecKkas aHeprusa 4 1 Bubamorexa LIOK
) P https://m.edsoo.ru/7f416194
WTtoro no pasaeny 12
Pe3epBHOe BpemA 3
OBLLEE KOJTMYECTBO YACOB MO
L 68 12

NMPOrPAMME




8 KNNACC

Konuuyecrso yacos

Ne HaumeHoBaHue pasgenos dneKTpoHHbIe (unudposbie)
n/n | nTem nporpammbl Bcero KoHTponbHble MpakTuyeckune o6pasoBaTenbHble pecypcbl
pa6oTbl pa6oTbl
Paspen 1. TennoBble aABneHUA
11 CTpoeHue 1 CBOWUCTBA 2 Bubnunoteka LLOK
’ BelLecTBa https://m.edsoo.ru/7f4181ce
Bubnunoteka LLOK
1.2 | Tennosble npoLeccol 21 1 5
pou https://m.edsoo.ru/7f4181ce
WTtoro no pasaeny 28
Pasaen 2. dneKTpuyecKme U MarHUTHble ABNIEHUA
dne ecKkue 3apagbl.
2.1 3.: ::ervlqublzvlenail ﬁ:l 7 1 Bubamoreia LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aMmoaencTeune
59 MocTosHHbIN ) 20 1 2 Bubnunoteka LLOK
3NEKTPUYECKMI TOK https://m.edsoo.ru/7f4181ce
2.3 | MarHuTHble ABneHuA 6 1 1.5 Bubamoreia LIOK
) ) https://m.edsoo.ru/7f4181ce
24 DN1eKTPOMarHnTHaa 4 Bubnunoteka LLOK
' MHAYKLMA https://m.edsoo.ru/7f4181ce
WTtoro no pasaeny 37
PesepBHOe BpemA 3
OBLLEE KOJTMYECTBO YACOB NO
L 68 3 14.5

NMPOrPAMME




9 KNNIACC

KonnuecrtBo yacos

HaumeHoBaHue
Ne A30E08 U TeM dneKTpoHHble (unudposbie)
n/n PasA Beero KoHTponbHble | lpakTuyeckne  o6pasosartesibHble pecypcbl
nporpammel pabotbl pabotbl
Paspen 1. MexaHuueckue asneHunsa
MexaHunyeckoe
ABUXeHUe n Bubnnoteka LIOK
1.1 10 1
cnocobbl ero https://m.edsoo.ru/7f41a4a6
onucaHus
B3aumogeicreue Bubnnoteka LIOK
1.2 A 20 1 3 4
Ten https://m.edsoo.ru/7f41a4a6
1.3 | 3aKOHbI COXpaHeHuA 10 3 bubamorexa LIOK
' P https://m.edsoo.ru/7f41a4a6
MToro no pasaeny 40
Paspgen 2. MexaHnuyeckue KonebaHusa v BOJHbI
MexaHunuyeckume Bubnnoteka LIOK
2.1 7 3
KonebaHma https://m.edsoo.ru/7f41a4a6
MexaHunyeckume Bubnuoteka LLOK
2.2 8 1 3
BOJ/IHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Wtoro no pasaeny 15

Paspen 3. dneKTpomarHutHoe

nose U 3N1eKTPpoOMarHUTHble BOJIHbI

DNeKTpOMarHuTHoe
31 none v 6 5 Bubnnoteka LIOK
" 3NeKTpoMarHuTHbIe https://m.edsoo.ru/7f41a4a6
BOJIHbI
MToro no pasgeny 6
Pasgen 4. CBeToBble ABNEHUA
3aKOHbI
4.1 ACnpocTpaHeHna 6 2 bubamorexa LIOK
4 | pacnpocTp https://m.edsoo.ru/7f41a4a6
cBeTa
VERY
4.2 | onTU4Yeckue 6 3 bubamorexa LIOK
' https://m.edsoo.ru/7f41a4a6
npubopsl
43 PasnoxeHune benoro 3 5 Bubnuoteka LLOK
" | cBeTa B cneKTp https://m.edsoo.ru/7f41a4a6




WToro no pasgeny

15

Pa3pen 5. KBaHTOBbIE ABNEHUA

McnyckaHue n

Bubnnoteka LIOK

5.1 nornoweHue ceeTa 4 1
. https://m.edsoo.ru/7f41a4a6
aToMoM
- CTpoeHune aTOMHOro 6 1 Bubnuoteka LLOK
| agpa https://m.edsoo.ru/7f41a4a6
5.3 ApepHble peakumun 7 1 bubamorexa LIOK
' AeP peaKt https://m.edsoo.ru/7f41a4a6
WUtoro no pasaeny 17
Pasgen 6. MoBTOpUTENbHO-0606LWatOW MK MOAY b
MoBTOpeHune n
61 o0bobueHne 9 5 Bubnnoteka LIOK
" copepxaHua Kypca https://m.edsoo.ru/7f41a4a6
du3mnKK 3a 7-9 Knacc
MToro no pasgeny 9
OBLLEE KO/MMYECTBO 102 27

YACOB MO NPOrPAMME




