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1. NOSACHUTEJIBHASA 3AIIUCKA

[IporpamMMma 1o ¢u3uke Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHus COCTAaBICHA HA OCHOBE MOJIOKEHUIN
U TpeOOBaHMH K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 0Opa30BaTENbHOM MPOTpaMMBI,
npeactaBieHHbx B PI'OC 00O, a taxxke ¢ yu€tom enepanbHoi paboueli mporpaMMbpl BOCITUTAHUS H
Konuenuun npenogaBanus yueonoro npeamera «Duzukay.

Copep:xanue mnporpamMmbpl 1O (U3MKE HAMpaBlieHO Ha (OpPMHpPOBAHUE €CTECTBEHHO-HAYy4HOM
IPaMOTHOCTH OOYyYaroIUXCs M OpraHu3alMi0 H3y4YeHHs (QHU3MKH Ha JAEATEIbHOCTHOW OcHOBe. B
nmporpaMMe o (pu3MKe YYUTHIBAIOTCS BO3MOXHOCTH y4€OHOIrO MpeaMeTa B peanusaluu TpeOoBaHUM
®I'OC OOO K mnaHupyeMbIM JIMYHOCTHBIM M METAalpeJAMETHBIM pe3ysibTaTaM OOY4YeHHs, a TaKxkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHMUsI.

[IporpamMMa no gu3uKe ycTaHaBIMBAET paclpejeieHre y4eOHOro Marepuana mno rojaM ooydeHus (1o
KJlaccaMm), IpeajaraeT MPUMEPHYI IOCIEA0BATEIbHOCTh H3Y4YEHHsSI TE€M, OCHOBAHHYK Ha JIOTMKE
pa3BUTHUA MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[IporpamMMma no ¢u3uke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOJAMYECKOMN IMOMOIIY YUUTEIIO B CO3JaHUU
paboueii MporpaMMebl 0 y4eOHOMY MPEAMETY.

du3zuka SBISETCd CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYUYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY
¢dbu3nuecKkue 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB M SIBICHUI, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
acTpoHOMHEH W (HU3UYECKOW reorpadueil, BHOCUT BKIAaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA,
MpeIoCTaBIIsAeT Hanboee sCHble 00pa3ibl MPUMEHEHUSI HAyYHOrO0 METojia TO3HAaHMs, TO €CTh Crocoda
MIOJIy4€HHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 TiaBHBIX 33734 (U3MYECKOT0 00pa3oBaHUS B CTPYKType OOLIero oO0pa3oBaHMsl COCTOUT B
(bOopMHPOBAHNYN €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U MHTEpEca K HayKe Y 00yYaroIuXcs.

Nzyyenne ¢us3nku Ha 6a30BOM ypOBHE MPEAINOJaraeT OBIAJACHUE CICAYIOIIMMU KOMIETEHTHOCTIMH,
XapaKTEePU3YIOLIMMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTD:

— HAy4YHO OOBSCHSATH SIBJICHUS;

— OLIEHHBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIIEOBAHMUS;

— HMHTEPIPETUPOBATH JaHHBIE U MCIIOIb30BaTh HAYYHBIE I0KA3aTEIbCTBA JUIS MOJTYYEHHS BBIBOJOB.
[enn u3ydeHuss (U3MKKA HA ypOBHE OCHOBHOTO OOIEro oOpa3oBaHus orpezesneHsl B KoHuenmmn
npernojiaBaHus yuyebHoro mnpeamera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHu3zanusax Poccuiickoi
Denepanny, peaqu3yoLUMX OCHOBHbIE 00111€00pa30oBaTe/IbHbIE IPOTrPAMMBI, YTBEPKIAEHHONW pelieHueM
Komnerun MunncrepcrBa npocsenienus: Poccuiickoit deneparyu (mporokon ot 3 nexadps 2019 r. Ne
[1K-48BH).

HEJIN U3YYEHUSA ®U3UKU:

— TnpuoOpeTeHHe HMHTepeca U CTpeMJIeHMs OOydaloIMXCsl K HAaydHOMY M3YYEHHIO HPUPOJH,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

— Ppa3BUTHE MPEJICTaBICHUI 0 HAYYHOM METO/]Ie MO3HAaHUS U (POPMHUPOBAHUE HCCIIETOBATENHCKOIO

OTHOIIIEHHUS K OKPY’KAIOLIUM SIBJIICHUSIM;
— (opmupoBaHUE HAYYHOTO MUPOBO33PEHHSI KaK pPe3ysibTaTa H3y4eHUsI OCHOB CTPOSHHS MaTepuH U
(byHIaMeHTaIbHBIX 3aKOHOB (DH3UKHU;
— (¢opMupOBaHHE TPEJCTABICHUN O POyl (U3UKHU IJI1 Pa3BUTHS JPYIMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;
— pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cdepax Oymymieil mpodeccuoHanbHON AeATeNbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K TalbHEHUIIIEMy O0OyYEeHHUIO B ’TOM HAIPABIICHUH.
JlocTikeHre 53TUX IeJeid mporpamMmbl 1Mo (M3MKE Ha YpOBHE OCHOBHOTO o0OIIero o0pa3oBaHus
o0ecrnieunBaeTcs peleHueM CIeAyomuX 3a1ay:
— TnpuoOpeTeHHe 3HAHUW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



— TpUOOpEeTeHHE yMEHHH OMHCHIBATH M OOBACHATH (PU3NYECKUE SIBICHUS C HCIOJIb30BaHHUEM
MOJyYEHHBIX 3HAHUI;

— OCBOEHHE METOJOB PEIICHUS MPOCTEHIIMX PACYETHBIX 3a/1ad C HCIOJIB30BAHUEM (DU3MUECKHUX
MojieJiell, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

— Ppa3BUTHE YMEHHI HAOII0JaTh IPUPOIHBIE SIBICHUS U BBIIIOJIHATH OIBITHI, Ja00paTOpHbIe pabOTHI
Y DKCIIEPUMEHTAIbHBIC UCCIIEAOBAHUS C UCTIOIB30BAaHUEM H3MEPUTEIHHBIX PUOOPOB;

— OocBOoeHHUE MpUEMOB padOTHI ¢ MHGOpMaIUel GU3NIECKOTO COACPKAHUS, BKITIOYask HHPOPMAITHIO
0 COBPEMEHHBIX JOCTHKEHUIX (DU3UKHU, AaHATTU3 U KPUTUYECKOE OLICHUBAaHUE MH(OpMAIIHH;

— 3HAaKOMCTBO cO cdepamu npodecCHOHANbHON [eATENbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JJOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O 001Iero oOpa3oBaHus OTBOAUTCS 238

4yacoB: B 7 Kjacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 gacoB (2 gaca B Hezent0), B 9 kinacce —
102 gaca (3 gaca B HeZEIO).
[Ipennaraemerii B mporpamMme 10 (u3WMKE MepedeHb JTabOpPaTOpPHBIX pabdOT W  OMBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, YUUTEb AeNaeT BHIOOp MPOBEAEHUS J1a00paTOPHBIX PabOT U OMBITOB C
y4€TOM HHIUBUIYATBHBIX OCOOCHHOCTEH OOYyYaromuxcs, CIHCKa DKCIICPUMCHTAIBHBIX 3aJaHHA,
mpearaéMbix B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O IK3aMeHa 1o (pu3mKe.

2. COJAEP)KXAHUE OBYYEHUSA

7 KJIACC

Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPYKAIOIIETO MHUPA.

®duznka — HaykKa O IIpUpOJC. SBnenus IIpUpoOabI. Ddusznyueckue SBICHUS: MEXaHUYCCKUEC, TCIIJIOBBIC,
QJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC.

Odusnueckue BenuuuHbl. M3mepenue Qusnuecknx BenudyuH. Pusmueckue mnpubopsl. [lorpemHocTts
n3MepeHnil. MexayHapoHast CUCTEMa €ITUHULL.

Kak ¢usmka u nipyrue ecTeCTBEHHbIC HAYKU U3yUaloT NPUPOAy. EcTecTBEeHHO-HAYUYHBINH METO TO3HAHMS:
HaO0JII0JICHNE, TIOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIIBMIKCHHE THUIIOTE3, JKCIICPUMEHT I10 TPOBEPKE
TUNoTe3, 00bsICHEHNE Ha0M01aeMoro siBieHus. Onrucanue GU3nYecKux SBICHUN C TOMOIIBI0 MOJIETICH.
JleMoHcTpanum.

MexaHn4ecKue, TeIJIOBbIE, dJICKTPHUSCKAE, MAaTHUTHBIC, CBETOBBIC SIBJICHHS.

duzndeckue MpUOOPHI U MPOIIeTypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM U ITU(POBBIM IPUOOPOM.
JlabopatopHbie pabOTHI U OTIBITHI.

Omnpenenenue 1eHBI JeEHUs MIKAIbI K3MEPUTEIHHOTO MPHOopa.

W3mepenne pacCTosHUM.

N3mepenne o0bEMa )XUAKOCTH B TBEPIOTO Tea.

Omnpenenenue pa3sMepoB MasbIX TE.



W3mepenue temriepatypsl Py MOMOIIY KUIKOCTHOTO TEPMOMETPA U JaTYNKA TeMIIepaTyphl.

[IpoBeneHne wuCCIEAOBaHKMS IO MPOBEPKE THUIIOTE3bI: JAIBHOCTh IMOJIETA IIAPUKA, MYIIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIE, 4eM OOJIbIIE BBICOTA ITYyCKA.

Pa3nen 2. IlepBoHauanbHble CBEACHMS O CTPOCHUH BELIECTBA.

CTpoeHHe BCIIECCTBA: aTOMbI 1 MOJICKYJIbI, UX pPa3MCpPhI. OHBITBI, JOKa3bIBAKOIHNE JTUCKPETHOE CTPOCHUEC
BCIICCTBA.

JIBrxkenue yactuil BemiecTBa. CBA3b CKOPOCTH JIBIKEHMSI YacTHI[ C TeMmmeparypoil. bpoyHoBckoe
neuxkenue, 1uddysus. BzaumonelicTBrue 4acTull BelIecTBa: MPUTSHKEHUE U OTTAJIKMBaHHE.

ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHUE Ta3oB, XHUIKOCTEH M TBEPIBIX (KPUCTAUTUMYCCKUX) TEIl.
B3auMoCBsI3b  MEXKIy CBOWCTBAMH BEIISCTB B  pa3HBIX arperaTHbIX COCTOSHHUSAX H  HUX
aTOMHO-MOJICKYJISIpHBIM cTpoeHrueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUH BOJIbI.

JleMoHcTpauuu.

HaGmotenne OpoyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HaOnroneHue siBiieHUi, 00BSICHIIOMUXCS TPUTSHKEHUEM WIH OTTAIKHBAHUEM YaCTHIL BEIIECTRA.
JlabopatopHbie paGOTHI U OTIBITHI.

OrieHKa qraMeTpa aToMa METOJIOM PSIOB (C HCIOIb30BaHHEeM (oTorpaduii).

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

OMnbITHI TI0 OOHAPYIKEHHUIO JCHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKESHUS.

Paznen 3. JIikenne v B3aUMOJICHCTBUE TE.

Mexannueckoe nBHxkeHHe. PaBHOMepHOe U HepaBHOMEpPHOE JIBHKeHUE. CKOpocTh. CpeqHss CKOPOCTb
IIPY HEPABHOMEPHOM JBUKEHUH. PacuéTr myTH 1 BpeMEHH JIBUKECHHUSL.

SBnenune nHepMu. 3aKOH HHEPIMU. B3anMoieiicTBrE TeN Kak MPUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHHUS
Ten. Macca kak mepa uHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM
MOJIEKYJI B €IMHUIIC 00BhEMA BEIIECTRA.

Cuna kak XapakTepucTUKa B3aumonaencTBus Tena. Cuna ynpyroctyd u 3akoH ['yka. M3mepenue cuiibl ¢
MOMOIIIbIO TMHAMOMETpA. SIBlIeHHE TATOTEHUS U cuila TskecTu. Cuiia TsSHDKECTH Ha ApYrux miaHeTax. Bec
tena. HeBecomocts. CliokeHHe CUJl, HAPaBJICHHBIX IO OJHOW mpsiMoi. PaBHoaelcTByromas cuit. Cuna
TpeHus. TpeHue CKONbXEHUs U TpEeHUE MOKos1. TpeHne B MpUpoie U TEXHUKE.

JleMoHcTpanum.

HaOmronenne MexaHn4eCcKOro IBM)KEHHUS Tea.



N3MepeHne CKOpOCTH MPSMOJIMHENHOTO JBUKECHUSI.
Habmtoienue siBjeHUs HHEPIIUH.

Habmoienne n3MeHeHus: CKOpoCTH P B3aUMOJICHCTBUU Tell.
CpaBHEHHE Macc 110 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON IPSIMOM.
JlabopatopHbie pabOThI U OTIBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBW)KCHUS (IIapUKa B JKUIAKOCTH, MOJIENIU DIICKTPUYECKOTO
ABTOMOOWJIS U TaK JIajiee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa Wi MIapuKa M0 HAKIIOHHOM TIIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPJIOTO TENA.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTskeHus (nedopmannu) NpyXUHBI OT MPHIOKEHHOU
CHJIBI.

OHI)ITBI, JACMOHCTPUPYIOIIHUE 3aBUCHUMOCTL CHJIbI TPCHHA CKOJIBKCHHUA OT BECa TCJIa W XapaKTepa
COIIPHUKACAOIIUXCA HOBerHOCTeﬁ.

Paszpnen 4. JlaBnenue TBEPABIX TEN, )KUJIKOCTEN U Ta30B.

Hasnenue. CriocoObl yMEHbIIICHUSI M yBEIUYCHMS TaBiieHus. JlaBieHne ra3a. 3aBUCUMOCTD JJaBJICHUs raza
oT 00wéma, Temmeparypsl. llepegaua maBieHuss TBEPABIMH TEJIaMH, XHUAKOCTAMHU W Ta3aMH. 3aKOH
[Tackans. [lHeBMaTH4eCKMe  MAIIMHBL.  3aBUCUMOCTH  JABJIEHUS  JKUAKOCTH OT  TJIyOWHBI.
I'unpocratuueckuii mapagokce. CooOmiaromuecs cocyabl. [ uapaBmudeckie MeXaHHu3MBbI.

AtMocdepa 3emnu u atmochepHoe AaBineHue. [[puauHbI CyecTBOBaHMS BO3AYIIHONH 000I0UKH 3EMIIH.
Omneir Toppuuennu. M3mepenue armocepHoro maBiaeHUs. 3aBUCUMOCTb aTMOC(HEPHOTO JABJIECHUSI OT

BBICOTBI HaZl YPOBHEM MOPA. HpI/I60pBI AJIsT UBMCPCHUS aTMOC(l)epHOFO JaBJICHHUA.

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa) cuna. 3akoH
Apxumena. [naBanue ten. Bo3myxomiaBanue.

JleMoHcTpanuu.

3aBUCUMOCTb JaBIICHUS T'a3a OT TEMIIEPaTyphlL.
[lepenaya naBiaeHUS KUIKOCTHIO U TA30M.
Coobmarommuecst CoCyIbl.

I'mppaBnnueckwmii npecc.

[TposiBneHue necTBus aTMOCHEPHOTO JTABJICHHS.



3aBUCHMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BHITAIKMBAIOIIEH CUJTBI BECY BHITECHECHHON KUIKOCTH.

VcaoBue miaBaHus TeN: IIJIaBaHUE HIIH IOIrpy’>XEHUEC TCJI B 3aBUCUMOCTHU OT COOTHOUICHHUA IUIOTHOCTEH
TCJ1a U X KUAKOCTH.

JlabopaTopHbie pabOTHI U OTBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YACTH Tella.
OnpeneneHne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIIbI, JEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT MACCHI TEJA.

OHI)ITBI, JACMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITaJIKHBaIOHIGﬁ CHIJIbI, I[GI‘/JICTBYIOIIIGf/'I Ha TCJIO B )XUJIKOCTH,
OT 00BEMa HOFPY)KéHHOﬁ B XKHNAKOCTB 4aCTH TCJIa U OT IIJIOTHOCTH KHUAKOCTH.

KoncrpynpoBanue apeomMeTpa i KOHCTPYHPOBAHHE JIOJKU U ONIPeesieHne e€ rpy30Mo I bEMHOCTH.
Pa3nen 5. PaboTa u MomHoOCTb. DHEprusi.

Mexannueckas pabora. MoLIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, 0JIOK, HaKJIOHHAs TI0CKOCTh. [IpaBuiio paBHoBecus prruara. [Ilpumenenue
IpaBUjIa paBHOBECHs pblyara K 0yoky. «3oioToe mpaBuiio» MexaHuku. KIIJ[ mpocTsIXx MeXaHU3MOB.

[IpocTeie MexaHU3MBI B OBITY M TEXHHKE.

Mexannueckass sHeprus. KuHermdeckas M noTeHUuManbHas 3Heprud. [IpeBpamenue ogHoro Buaa
MEXaHMYECKOM 3HEepPTruu B APYroil. 3aKOH COXpaHEHUs YHEPTUH B MEXaHHKE.

JleMoHcTpanum.
[TpuMephl MPOCTHIX MEXAHH3MOB.
JlabopatopHbie pabOTHI U OTIBITHI.

Omnpenenenue paboTHl CUJIBI TPEHHUS TNPU PABHOMEPHOM JBIDKEHHM Tejla [0 TOPU30HTAIBHOU
MTOBEPXHOCTH.

Hccnenoanue ycinoBuii paBHOBECHS pblyara.
N3mepenne KII/I HakJIOHHOHN TUIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.
8 KVIACC

Paznen 6. TemnoBelie SIBJIECHUA.



OCHOBHBIE TTOJIOKEHUS MOJEKYIIPHO--KMHETUYECKON TEOpUH CTPOEHUs BellecTBa. Macca u pasmepsl
aTOMOB U MoJIeKyJd. OMNbITHI, MOATBEP)KAAIOLINE OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHH.

Mopnenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro cocTosiHuil BemectBa. Kpucraminyeckue u amopdubie
Tena. OObsACHEHUE CBOMCTB ra3oB, XKUAKOCTEH M TBEPIBIX TEJI HA OCHOBE IOJOKEHUN MOJIEKYJISIPHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KaWJIISIPHBIE ABJICHUS. TeIIoBOe paclIupeHue U CoKaTHe.
Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTIO JBUKEHUSI YaCTULl. BHYTpeHHss sHEprus.
CriocoObl M3MEHEHUsI BHYTPEHHEH »JHEpPruu: TEIUIoNepenaya W COBepIIeHHEe padoThl. Bums
TEIUIONEpelauu: TEIIONPOBOAHOCTh, KOHBEKLIUS, U3JIyYEHHE.

KonnyecTtBo TemioTel. YaenbHas TEIUIOEMKOCTh BeIIECTBAa. TeIIOOOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBieHune u oTBepJeBaHHE KPHUCTAJUIMYECKUX BEIIECTB. Y eiIbHas
Teruiora TuiaBneHus. [lapooOpazoBanne u koHneHcanws. Vcnapenwe. Kumenue. YienbHas Temniora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BuaxxnocTs Bo3yxa.

BHCPFI/IH TOILTMBA. Y JieIbHas TEIIOTa CropaHus.

[Tpunumns! padots! Temnossix aApurareneid KIIJ[ rermoBoro asurarens. TenaoBble ABUraTeNy U 3amuTa
OKpY KaroIlen Cpeibl.

3aKOH COXpaHEHHs U MPEBPALICHHUS SHEPTUU B TEIUIOBBIX MPOIEccax.
JleMOHCTpanuH.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6nronenue quddysun.

Habnronenue siBlieHNI cMaunBaHUS U KalTWIUISIPHBIX SIBIICHHIH.
HaGnroneHue TerioBoro pacumpeHust Tel.

V3meHeHMe AaBlIeHMs ra3a Mpu U3MEHEHUH 00bEMa M HarpeBaHUU WIIA OXJIAXKICHHUH.
ITpaBuia n3MepeHus: TeMIepaTyphl.

Bune! Terionepenayu.

OxnaxkieHue Ipy COBEpUIEHUH PabOThlI.

HarpeBanue nipu coBepiieHHH pabOThI BHEITHUMH CHITAMHU.
CpaBHeHHUE TEIUIOEMKOCTEH pa3IUYHbIX BEIIECTB.

Ha6HIOI[eHI/Ie KUIICHUS.



Habmtoienne nocrostHeTBa TeMIEpaTyphl MPH TIaBJICHUU.

Mopeny TeIUIOBEIX ABUTATEICH.

JlabopaTopHbie pabOThI U OTBITHI.

OnbITH 10 OOHAPYKCHHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKCHHSL.

OnbIThI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbITHI 10 HAOIOJICHHUIO TETJIOBOTO PACIIUPEHHUS TA30B, )KUKOCTSH U TBEPIBIX TEIL.
Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MIMIPHIIA.

OHHTLI, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTL JAaBJICHUS BO3AYyXa OT €TO 00béMa u HarpCBaHusl MU
OXJIAXKICHHUA.

[TpoBepka rumoTe3bl JIMHEHHOW 3aBUCUMOCTH JUTUHBI CTOJIONKA KUJAKOCTH B TEPMOMETPHUSCKOHN TpyOKe
OT TEMIIEpaTyphI.

Habnronenne n3MeHeHusi BHYTPEHHEH SHEPruu Tejia B pe3ybTaTe TEIUIonepeiayn U padoThl BHEITHUX
CHIL.

HccnenoBanue sBICHUS TEI000MeHa IIpu CMCIIUBAHUHU XOJ'IOI[HOﬁ n FOpH‘ICfI BOJBI.

OmnpeneneHre KOTUYECTBA TEIIOTHI, TOTYYSHHOTO BOAOH MPH TETNIO0OMEHE C HArPETHIM METAIITNYECKIM
HWIAHAPOM.

Omnpenenenue yAelIbHON TEMIIOEMKOCTH BEIIECTBA.

HccnepoBanue npouecca ncrnapeHusl.

Omnpenenenre OTHOCUTENbHON BIIAXKHOCTH BO3/AyXa.

Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. Dnextpudeckrue U MarHUTHBIC SIBJICHHUS.

DnekTpu3anus Tenl. J[Ba pola 3JIeKTpUYECKUX 3apsAlioB. BzamMopencTBue 3apsiKE€HHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTB CHJIbI B3aUMOJICUCTBUS 3apsKEHHBIX TeJl OT BEJIMYMHBI 3aPSJ0B U PACCTOSHUS

MEXJy TeJlaMu).

DnexTpuueckoe nose. Hanpsok€HHOCTH dneKTprudeckoro nofst. [[puHIun cynepno3uiiuu SIeKTPHIECKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »smektpuueckux 3apsanoB. OJIEMEHTapHBIM dieKkTpuyeckuil 3apsia. CTpoeHme artoma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.



DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUSA SJIEKTPUYECKOrO0 TOKA. MICTOUHHMKM MOCTOSHHOTO TOKA.
JlefcTBUS 3JIEKTPUUECKOTr0 TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE ). DIEKTPUUECKUN TOK B KUIKOCTIX
U Trazax.

Onexktpuueckas uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. COnpOoTUBICHHE MPOBOJAHHKA.
VYaenpHOEe comnpoTuBieHHE BelecTBa. 3akoH Owma g ywactka unenu. [locienoBarenpHoe U
napajuiesIbHOe COeIMHEHNE IPOBOHUKOB.

PaboTa 1 MOIIHOCTB 371EKTPUUECKOro Toka. 3akoH Jxoynsa—JleHna. DinekTpuyeckue ey U HoTpeOuTeu
AJIEKTPHUYECKON YHEepruu B ObITy. KopoTKoe 3ambIkaHue.

ITocTrosiHHBIE MarHuThl. B3aumoseiicTBue MOCTOSHHBIX MAarHUTOB. MarHutHoe nosie. MaruutHoe mnose
3emMiid U ero 3HadeHue AJis >ku3HU Ha 3emiie. OnblT Opcrena. MarHUTHOE MoJe AIEKTPUYECKOTO TOKA.
[IpuMeHeHME 3IIEKTPOMArHuTOB B TeXHMKe. JlelicTBME MAarHUTHOTO IOJII HA IPOBOJHHK C TOKOM.
DneKTpoABUIaTeab IOCTOSHHOIO ToKa. lcmosib30BaHME 3IIEKTpOJBUraTesied B TEXHUYECKUX
YCTpPOMCTBaxX M Ha TPaHCIIOPTE.

OnbiTel Papazes. SIBneHue 3aeKTpoMarHUTHOM wuHIykuuu. IlpaBuno Jlenuma. DiekTporeHepartop.
CriocoOpl MOJIy4eHUs BIEKTPUUYECKOM 3HEpPruu. DJEKTPOCTAHLIMM Ha BO300OHOBISEMBIX HCTOYHHMKAX
SHEPIUH.

JlemoHcTpanuu.

DnekTpu3aius Tel.

JIBa posia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.

YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

OnexTpocTaTuuecKas NHIAYKIIHS.

3aKOH COXpaHEHMS DIEKTPUUECKUX 3apsI/I0B.

IIpoBOAHMKY M TUAIIEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.

HcTouyHNKH TOCTOSHHOTO TOKA.

JIeNCTBUA 2IEKTPUIECKOTO TOKA.

DNEKTPUUECKUH TOK B JKUIKOCTH.

["a30BbIii pazpsa.

N3mepenue cuibl TOKa aMIIepMETPOM.

N3mepenne 31eKTprYeCcKOoro HaNpsKEHNs BOJIBTMETPOM.

Peocrat u mara3uH conpoOTUBIECHUM.



B3anmopeicTBre MoCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH PA3EIICHHS MOJOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT Opcrena.

MarnuTtHO€e noJje ToKa. DJIeKTPOMArHuT.

JlelicTBME€ MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM.

DNeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

HccnepoBanue sBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

OnbiTel Papaes.

3aBUCHUMOCTD HaIIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
DNEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKA.

JlaboparopHbie pabOThI U OTIBITHI.

OnbIThI 10 HAOTIOECHHUIO STEKTPU3ALUH T HHIYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnepoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOoThI STEKTPUUECKOH e MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u peryavpoBaHue HaMPSKEHUSI.

HccnegoBanne 3aBUCUMOCTH CHIIBI TOKa, UAYHICro 4€pe3 pE3ucCTop, OT COIPOTHUBIICHUA PE3HUCTOpA U
HAIIpsPKCHUA Ha PE3UCTOPC.

OHI)ITI)I, ACMOHCTPHUPYIOIIUE 3aBUCHUMOCTD JJICKTPUUICCKOI'0 COIMMPOTHUBIICHUSA IPOBOJHHUKA OT €0 JJINHEI,
IJIom@aau MmornepeyHoro CCUCHUA U MaTtepuaja.

[TpoBepka mpaBuiia CIOKEHHSI HAMIPSHKEHUN TTPH MTOCIIEA0BATEIFHOM COSTMHEHUH IBYX PE3UCTOPOB.
[TpoBepka mpaBuiia AJisl CUIIBI TOKA MIPH MAPAIIEIBHOM COSAMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI MIIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OmnpeneneHne MOITHOCTH AIIEKTPHUYECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

I/ICCHeHOBaHHe 3aBUCUMOCTH CHUJIbI TOKA, UAYHICTO YCPE3 JTAaMIIOYKY, OT HAIIPSXKCHUA HA HEH.
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Onpenenenue KIIJ] narpesarens.

HccnenoBanye MarHUTHOTO B3aMMO/ICHCTBHS IOCTOSIHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl HIOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUH U Pa3/ICIICHUN.
UccnepoBanue necTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTD CHUJIbI B3aHMOI[efICTBHH KaTyllIK1 ¢ TOKOM U MarduTa OT CHJIbL
TOKa W HaITPaBJICHHA TOKAa B KaTYIIKE.

N3yueHune neicTBUsE MArHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
KonctpyupoBanue u usyuenue padboThI JIEKTPOABUTATEIS.
N3smepenne KIIJI anmekTpoaBuraTenbHON YCTaHOBKH.

OmbITEI IO HUCCICIOBAHUIO ABJICHUA BHGKTPOMaFHHTHOﬁ HHIAYKOWH: UCCIICAOBAHUC W3MCHCHHI 3HAUYCHUS
W HalpaBJICHUA HHAYKIUOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue sIBiIcHUS.

Mexanudeckoe aBuxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
IBH>KeHUA. PaBHOMEpHOE MNpsMOJIMHENHOE JBHKeHUE. HepaBHOMEpHOE NPSAMOJIMHENHOE JBUYKEHHE.
Cpennsis 1 MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMonHeiHOe BrkeHne. CBoOoHOe nanenue. OnbiTel [anues.

PaBHOMepHOE nBMXKEeHHE MO OKpYy>KHOCTH. Ilepuon um wactora oOpamienus. JIuHeiHas W yriioBas
ckopoctu. LleHTpocTpeMuTENbHOE YCKOPEHHUE.

IlepBbiit 3akoH HetotoHa. Bropo#t 3akoH HerotoHa. Tperuii 3akon Herorona. IIpunnun cynepnosuuuu
CHIL

Cuna YHOpyrocrTu. 3aKkoH FYKa Cuna TPCHUA: CUJIa TPCHUA CKOJIBKCHUA, CHUJIa TPCHUSA IMOKOA, APYTUC
BUJIbI TPCHUA.

Cuna TsXKECTH M 3aKOH BCEMUPHOTO TATOTEHUs. YCKOpeHue CBOOOJHOro najaeHus. [[BuxeHue niaHer
Bokpyr CounHua. IlepBas kocMudeckas ckopocTb. HeBecoMocTh U neperpys3ku.

PaBHOBecue wmarepuanbHOW TOUKH. AOCOMIOTHO TBEpAOe Temo. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc tena. M3Menenune ummynbca. UMmynbc cuiibl. 3aKOH COXpaHEHHUs MMIyJibca. PeakTuBHOE
NIBIDKEHHUE.
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Mexanunueckast pabota u MOITHOCTh. PaboTa cni TskecTH, ynpyrocty, TpeHust. CBsi3b SHEPIUU U pabOTBHI.
[ToTrennmanpHas SHEPIUs Tella, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiM. [IoTeHIManbHas SJHeprus CKaTou
npyxunsl. Kunermdeckas »sHeprus. Teopema O KHHETHYECKOM DSHEPrUU. 3aKOH COXPAaHEHUs
MEXaHUYECKON IHEPTUU.

JleMoHcTpanuuu.

Habnronenne MexaHU4ecKoro JABMXKEHHS TeJIa OTHOCUTENBLHO PAa3HBIX Tl OTCUETA.

CpaBHeHuE IMyTed U TPACKTOPUH IBUIKEHUS OJTHOTO U TOT'O YK€ TEJIa OTHOCUTEIIBHO Pa3HBIX TEJI OTCUETA.
H3mepenne CKOpOCTH U YyCKOPEHMSI IPSIMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUS.

HaGnronenne nBHXeHUS Tella 110 OKPYKHOCTH.

HaOmoieHne MeXaHWYeCKUX SIBJICHUW, MPOUCXOASIIMX B cucreMe orcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIIBHO KaOMHeTa (QU3HKH.

3aBUCUMOCThH YCKOPEHHS Tella OT MacChl Tella U ICUCTBYIONICH Ha HErO CHIIBI.

Habnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

W3meneHue Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

[Tepenava nmnyibca Ipu B3aUMOJEHCTBUU TEIL.

ITpeoOpa3oBaHus S3HEPTUM NP B3aUMOIECHCTBHHU Tell.

CoxpaHeHHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJAEHCTBUH.

CoxpaHeHue UMIyJIbca IpU aOCOIIOTHO YIIPYTOM B3aUMOICHCTBUU.

HabntoieHne peakTHBHOTO ABM)KEHHUS.

CoxpaHeHre MEXaHMUECKOM SHEPTHH MPU CBOOOTHOM TaJCHUH.

CoxpaHeHne MEXaHMYECKON YHEPTHH MPH IBUKEHUU TeJia MOJ] IeUCTBUEM TPy KUHBI.

JlaGopaTopHble pabOThI U OIBITHI.

KoHcTpyupoBaHue TpakTa JUisl pa3sroHa U JajJbHENIIEro paBHOMEPHOTO JBMKEHUS IapHUKa WIH TEJIEKKH.
Onpenenenue cpeJHe CKOPOCTH CKOJIbKEHUS OpYyCKa WM IBUKEHHUS [IIapUKa [0 HAKIIOHHOM MJIOCKOCTH.
Omnpenenenre yCcKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBM)KEHMM O€3 HayalbHOMN
CKOPOCTH.
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[IpoBepka rumoTe3bl: eciu Npyu PaBHOYCKOPEHHOM JIBHYKEHUH 0€3 HadallbHOM CKOPOCTU MYTH OTHOCSITCS
KakK psii HEUETHBIX YMCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

I/ICCHCHOBaHHe 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.
Onpenenenne KodhGUIIMEHTA TPEHUS CKOJIBKCHHSL.
OmnpeneneHne XECTKOCTH TMPYKHUHBIL.

Onpenenenve pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHMM Tela IO TOPHU30HTAIBHOM
MMOBEPXHOCTH.

Omnpenenenre pabOTBHl CHIIBI YIIPYTOCTH TPH MOABEME TPy3a C HCIOJB30BAHHEM HEIOJBIKHOTO H
MOJIBH>KHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHCHUS SHEPTUH.
Paznen 9. Mexaunueckue KoicOaHUA U BOJTHBI.

KonebatensHoe npmkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWH: MEPHOA, YacTOTa, aMIUINTYHA.
MaremaTrueckuil U Npy>KUHHBINA MasTHUKU. [IpeBparienue sHepruu npu KosiedaTeabHOM JIBUKECHUH.

3aryxatomue kosieOanus. BeiHyxneHHble koneOanusi. Pesonanc. Mexanudeckue BoiHBI. CBOKCTBa
MEeXaHM4YeCKUX BOJH. [IpojonbHbIE UM TONEpeYHble BOJHBL. JlIMHA BOJNHBI M CKOPOCTh €&
pacnpocTpaHeHusl. MexaHM4ecKHe BOJIHbBI B TBEPJOM Tej€, CEHCMUYECKHUE BOJIHBI.

3ByKk. [’ poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHdpa3Byk u yabTpa3ByK.

JleMoHcTpanum.

Habnronenue koneOaHuil Tes1 Mo 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmtoienne BeIHYK/IEHHBIX KOJIeOaHUI 1 pe30HaHCca.

PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habntoienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTBHI.

AKyCTHYECKUI pE30HaHC.

JlaGopaTopHble pabOThI U OIIBITHI.

OnpeneneHne 4acTOThI U MEpHOAA KoeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

OHpC,Z[C.HCHI/Ie YaCTOThI U IICpHUOda KoJieOaHMit MPYKUHHOI'O MasTHUKA.

HccnenoBanue 3aBUCMMOCTH NIepUoAa KojaeOaHUi OIBEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
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HccnenoBanue 3aBUCMMOCTH NIepUoAa KojeOaHU| Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueGaHui rpy3a, MoIBEHICHHOIO K HUTH, OT Macchl Ipy3a.

OmnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb IEPHO/1a KOJIeOAaHNH NPYKUHHOTO MAasgTHUKA OT Macchl rpys3a
U KECTKOCTU IIPYKUHBI.

N3mepenne yckopeHust CBOOOHOTO A ICHHUS.
Paznen 10. DnexTpoMarHuTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMAarHUTHBIE BOJIHBL. CBOMCTBa 3JIeKTpOMarHUTHbIX BOJIH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. MCrioib30BaHuE AIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BoIHOBBIC CBOMCTBA CBETA.
JlemoHcTpamnuu.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BomnHoBEIE CBOIiCTBaA CBETA.

JlaboparopHbie pabOThI U OTIBITHI.

W3ydenue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIBbI0 MOOMIIBHOTO Tese(oHa.
Pazgen 11. CBeTOBEIC IBICHMS.

JlyueBas mozens cBeta. Microunuku cera. [IpsimonuneiitHoe pacnipoctpanenue ceera. 3atmenus ConHia
u Jlynsl. Otpaxkenue cera. [lnockoe 3epkaiio. 3aKkoH OTpa’KeHUs CBETA.

[Mpenomienue cBeTa. 3akOH MpeloMIieHHs cBera. [loJHOe BHYTpPEHHEE OTPaKCHHUE CBETaA.
Vcnonp30BaHuE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nmydeit B muH3e. OnTHdeckas cuctema ¢oToarimnapara, MUKpOCKOIa M Teleckona. [a3 kak
ONTHYECKasi CUCTEMA. BIM30PYKOCTh U 1aJIbHO30PKOCTb.

Paznoxxenue O6enoro ceera B CIICKTP. Onpwitel HetoToHa. CloxeHue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI
CBETa.

JleMoHcTpanum.

[IpsiMonuHEITHOE pacpoCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonydenue n300pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Ipenomnenne cpera.
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OnTHYEeCKUN CBETOBO/I.

Xox ydeit B coOuparomiei JTnH3e.

XoJ Ty4deil B pacCerBarolleu JIMH3E.

[Tonmyyenne n300paXKEHUIA C TOMOIIBIO JTMH3.

[Tpuntun neiictBus goroanmnapara, MUKPOCKOIA U TEIECKOIIA.

Mogens ria3a.

Paznosxenune 6emoro cBera B CIEKT).

[Tommydyenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.
JlaGopaTopHble pabOThI U OMBITHI.

WccnepoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIyda OT yrJja MaJeHHs.
N3ydenne xapakTepuUCTHK N300pakeHUS IIPEeIMETa B TNIOCKOM 3epKalie.

HccrnegoBanne 3aBUCHMOCTH yrija nmpejaoMJICHUS CBCTOBOIO Jiyda OT yIjia IaACHUS Ha I'PaHULC «BO3AYX—
CTCKIIO».

[Tonyuenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue POKYCHOTO PACCTOSIHUS M ONITUUECKOU CHUJTBI COOMPATOIIEH JIMH3BL.

OMBITHI TIO PA3JIOKEHUIO OEIOT0 CBETa B CIEKTP.

OnBITHI 1O BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pasnen 12. KBaHToBEIE SIBICHUS.

OmnbiThl Pe3epdopaa u mianerapHas Mozens atoma. Mozens aroma bopa. Mcyckanue u norjiomieHue
ceera aroMoM. KBaHTHI. JIMHEWYaTbIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydenus. CTpoeHue atoMHoro siapa. HykimoHHast Mojensb
atoMHoro siapa. M3otonsl. PaguoaktuBHbIe peBpaiienus. [leprnos momypacmnaaa aTOMHBIX sIEP.

SAnepHble peakiiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOT0 M MaCCOBOTO YHCEI. DHEPTHsI CBSI3U aTOMHBIX sJIEP.
Cas13p Macchl ¥ 3Hepruu. Peakunu cunTesa u aenenuns saaep. Mcrounuku sneprun ComnHia u 3BE371.

SAnepnas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIyYEHUHN Ha )KMBbIE OPraHU3MBI.
JleMoHcTpanum.

CHeKTpBI H3JIYYCHUS U MOTJIOIICHUSA.
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CrexTpsl pa3aIu4HbIX T'a30B.

CnekTtp Bomopoa.

Hab6mronenue tpekoB B kamepe Bunbcona.

Pabora cuérurka HOHM3UPYIOIUX U3ITYUCHUH.

Perucrpanus uznydeHus: npupoHbBIX MUHEPAJIOB U TTPOTYKTOB.

JlabopatopHbie pabOThI U OTIBITHI.

Haburoienue CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3IIYYECHHUS.

HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 hoTOorpadusim).

N3mepenue paaroakTuBHOTO (oHAa.

[ToBTOpHUTENIBEHO-00001IAIONINI MOIYIIb.

[ToBTOPUTENEHO--0000IIAIONUI  MOIYJIb TpEeIHA3HAYeH I CHCTeMaTu3alud W 0000meHus
MPEMETHOTO COJICPIKaHUS U OIbITa JACSITEIBHOCTH, TPUOOPETEHHOTO MTPHU U3YUYCHUH BCETO Kypca (PU3UKH,
a TaKKe JUIs MOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMeHY IO (PHU3HKE JJIsi 00ydaromuxcs,
BBIOPABIIMX ATOT YUEOHBIN MPEIMET.

[Ipy n3ydeHun JaHHOTO MOIYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI IESITEIBHOCTH, HA OCHOBE
KOTOPBIX OOECTeunBaeTCsl TOCTHKEHUE MPEAMETHBIX M METalpeIMETHBIX MIaHUPYEMBIX PE3yJIbTaTOB
oOydeHusi, (GOpMHUpPYETCs eCTeCTBEHHOHAay4YHasi TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB
WCCIIETOBAHMS SIBJICHUN TPUPOJIBI U TEXHUKH, OBIIAJICHHE YMEHHUSIMH OOBICHATH (pU3HUECKUE SBICHHUS,
MPUMEHSIA MOJyYEHHBIE 3HAHUS, PEIIaTh 3a7a4H, B TOM YHCJIE KaY€CTBEHHBIEC U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO AEATENBHOCTHBIA XapaKTEp JAHHOIO pasjella pean3yercss 3a CY€T TOro, 4YTO
o0yyaromuecst BHIIOIHSIIOT 3aJJaHusl, B KOTOPBIX UM IIpelaraercs:

HAa OCHOBE TOJMYYEHHBIX 3HAHMN pacrmo3HaBaTh W HAYYHO OOBSICHATH (U3NYECKUE SBICHUS B
OKPY’KaIOIIEeH MPUPOJIC ¥ TOBCETHEBHOM KU3HU;

HCIOJIb30BATh HAYYHBIC MCTOJAbI MCCIICAOBAHUA (bl/ISI/I‘{CCKI/IX HBHCHHf/'I, B TOM 4YHUCIC I IMPOBCPKHU
TUIOTE3 U MOJYUYCHUSA TCOPECTUUCCKHUX BBEIBOIOB,

OOBACHATH HAay4YHBIC OCHOBEI HanboJiee BaKHBIX )IOCTI/I}KGHI/II\/'I COBPEMCHHBIX TGXHOJ’IOFI/II\/'I, Harmpumep,

MPAKTUYCCKOI'0 UCIIOJIB30BAHUSA PA3JIMYHBIX UCTOYHHUKOB OSHCPIUU HA OCHOBC 3dKOHA IPCBPALICHUA U
COXpaHCHUA BCEX U3BCCTHBIX BUIO0B DHCPIUH.
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3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

W3yuenne ¢u3MKu Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPaBIEHO Ha JIOCTHXKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTATOB.

B pesynbrare n3yuenus GU3MKH Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs y 00ydaromierocst OymayT
chopmuposansl cienyromue JUUHOCTHBIE PE3YJIBTATDI B uactu:

1) naTprOTUYECKOr0 BOCIIUTAHHUSA:

- IPOSIBJICHNE UHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (U3NUeCcKOl HAyKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTUKEHUSM POCCUNHCKUX YUEHBIX--(DU3HUKOB;

2) rpaX/IaHCKOI0 U JyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- TOTOBHOCTh K QKTUBHOMY YYaCTHIO B OOCYXKJACHHUU OOIIECTBEHHO 3HAYMMBIX U ATHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTHYECKUM IIPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTIO;

3) 3CTETUYECKOTO BOCIIUTAHUSI:

- BOCIIPHATHE ICTETUYECKUX KadeCcTB (PM3MUECKOW HAyKu: €€ TapMOHUYHOTO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAyYHOT'O ITO3HAHUS:

- OCO3HaHWE LEHHOCTU (PU3NYECKOW HAyKH KaK MOIIHOIO HMHCTPYMEHTA IIO3HAHUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUH, BAKHEUILEH COCTABIIIIOLIEH KYJIbTYpPBI;

- pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popmMupoBaHUs KyJIbTYPHI 30POBbS M SMOLIIMOHAIBHOTO 0J1aronoryyus:

- OCO3HAHHE IIECHHOCTH 6e30MacHoro o0pasa KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BaXKHOCTH
npaBwil 0€30laCHOrO IMOBEAECHUS Ha TpaHCIOPTE, Ha J0porax, C O3JEKTPUYECKMM M TEIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

- c(hopMHpOBAaHHOCTH HaBbIKa pe(IeKCUU, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TAaKOro e Mpasa y
JPYTOro 4eJ0BeKa;

6) TpyIOBOTO BOCIIUTAHUS:

- aKTUBHOE y4YacTHe B peIlIeHNH MTPAKTUYECKHX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHOW OpraHU3aIiH,
ropojia, Kpas) TEXHOJOTMYECKOW M COLMAIbHOW HaNpaBlIE€HHOCTH, TPEOYIOUIMX B TOM YHUCIE U
bu3nUecKux 3HaHUH;

- UHTEpEC K MPAKTUYECKOMY M3yUeHUI0 Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) 3KOJOrMYECKOro BOCITUTAHHUS:

- OpUEHTaIUs Ha IPUMEHEeHNEe GU3NYECKUX 3HAHUN JJIs pelIeHHs 3a/1a4 B 00J1aCTH OKPY KaloLIei cpeibl,
IUTAHUPOBAHMS MOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX TOCJIEACTBUN U1 OKPY KAIOIIEH Cpeibl;

- OCO3HaHMeE INI00ALHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuy K U3MEHSIOUIMMCS YCIOBUSM COLMAIEHON U IPUPOTHON Cpeabl:

- MOTpeOHOCTh BO B3aUMOJEWUCTBUU TPU BBHIMNOJIHEHUM WCCIEIOBAaHUM MU TPOEKTOB (U3NYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO J1eATENbHOCTb;

- TOTPeOHOCTH B (POPMUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIIe (OPMYIUPOBATH UIEH, TOHITHS, TUIIOTE3bI
0 (pusmuecknx oOBbEKTaX U SABICHUSIX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpEMJIEHUE aHAJIM3UPOBATh U BISABIIATH B3aMMOCBSI3U MPUPOJIbI, OOIIECTBA U SKOHOMUKHU, B TOM YHCIIE
C MCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

- OIIGHKa CBOMX JACWUCTBHI ¢ yu€TOM BIMSHHUS Ha OKPY)KAIOLIYI0 Cpedy, BO3MOXHBIX INIOOATBbHBIX
MTOCJIE/ICTBHI.
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METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTte OcBOeHHs mporpamMmbl 1O (DM3MKE HA ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS Y
oOyuarorierocst OyayT cOpMHUPOBaHbI METANPEIMETHBIC PE3yIbTaThl, BKIIOYAOIINE [MO3HABATEIbHbIC
YHHUBEpCallbHbIe y4eOHbIE JCeWCTBUS, KOMMYHUKAaTHBHBIC YHHBEpCAJbHBbIC Yy4eOHbIE ICWUCTBUS,
PEryJISATHBHBIC YHUBEPCAIbHBIC YUeOHBIC NCHCTBUSI.

[To3naBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JCHCTBUS

ba3oBbie noruyeckue AeCTBUS:

BBISIBJISTH M XapaKTePU30BaTh CYIIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(pUKALIMU, OCHOBAHUS JIIsl 0000IIEHUS U CPABHEHUS;
BBISBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PacCMAaTPUBAEMBIX (aKTaxX, JAHHBIX U HAOIIOJACHHMSIX,
OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISTH IPUYMHHO--CJICJICTBEHHBIC CBSI3U MPU M3yYCHUU (PU3NYCCKUX SBICHUI M MPOIECCOB, JCNAaTh
BBIBOJIBI C HCIIOJIb30BAHUEM JEIYyKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTaTh THIIOTE3bI O
B3aMMOCBS3SX (PH3UYECKIX BEITHYNH;

CaMOCTOSITENILHO BBIOMPATH CIIOCOO pelieHus yuyeOHOW (u3nueckol 3amaud (CpaBHEHHE HECKOIbKUX
BapHAHTOB pEIICHHs, BBIOOP HamOoJiee MOAXOJAMICTO C YYETOM CaMOCTOSITEIILHO BBIICICHHBIX
KPUTEPHEB).

bazoBble uccnenoBarebCKue ACHCTBHS

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MIPOBOMTH [0 CAMOCTOSITEIIEHO COCTABJICHHOMY ILIAHY ONBIT, HECIOXKHBIN (PU3NICCKUN IKCIICPUMEHT,
HeOOoJIbIII0e HccleAoBaHne (U3UUECKOTO SIBICHHUS;

OIICHWBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAITUIO, TIOTYUYSHHYIO B X0/ HCCIICTOBAHUS UITH
AKCIIEPUMEHTA;

CaMOCTOATENIbHO (POPMYITHPOBATH 0OOOOIIEHHS 1 BBIBOJIBI 10 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
OTIBITA, UCCIIEIOBAHMUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIIee pa3BUTHE (DU3MUSCKUX IPOIECCOB, a TAKKE BBIIBUTATh
MPEINOIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabota ¢ uadpopmanmeii:

MPUMEHSITh Pa3IUYHbIE METO/bI, HHCTPYMEHTHI M 3alpoChl IPU MOMCKE M OTOOpe MH(OpMAIMHU WU
JAHHBIX C YYETOM IMPEATIOKEHHON yueOHOoM pusnueckoi 3a1aun;

aHAIIM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAILIUIO PAa3NUYHBIX BUAOB U (hopm
MIPEJICTABJICHHS,;

CaMOCTOSITENTLHO BBIOMpaTh ONTUMATBHYIO (hOpMy MpencTaBieHHs WHGOPMAIMU U HILTIOCTPUPOBATH
pelnraeMble 3a/1a9u HECJIOKHBIME CXEMaMH, JTUarpaMMaMu, HHON TpaduKoi 1 UX KOMOWHAITHSMHU.
KoMMyHHKaTHBHBIC YHUBEPCATbHBIC YUEOHbBIE TEHCTBUS:

B X0Ji¢ 0OCYXJeHHUs y4eOHOro Marepuana, pe3yJbTaToB J1abOpaTOpHBIX pabOT W MPOEKTOB 3a1aBaTh
BOIPOCHI IO CYIIECTBY OOCYKIaeMOi TeMbl U BBICKA3bIBaTh U], HAIICJICHHBIE HA PEIlIeHUE 3a7aud U
noJiiep KaHue OIaroXenaTeIbHOCTH OOIICHNS;

COTIOCTABJIATH CBOU CYKICHHS C CYXICHUSIMHU JIPYTHX YYaCTHUKOB JHANIOTa, OOHAPYKUBATh pa3Inde U
CXOJICTBO TIO3HIINM;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJUYHO MPEACTABIATh  PE3YyIbTaThl  BBITOJHEHHOTO (PH3MYECKOro OmbITa  (IKCIEPHMEHTA,
UCCIIETIOBAHMSI, TPOCKTA);

MMOHMMATh W HWCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBHIYAIBHOH PAaOOTHI TMPHU PEIICHUU
KOHKpETHOU (hHU3MUeCcKOil mpoOIeMBblL;
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NPUHUMATh IIeJTd COBMECTHOW JIEATENIbHOCTH, OPTaHW30BBIBATh [IEHCTBUS 1O €€ JIOCTHKCHUIO:
pactpenensats poiu, o0CYXIaTh MPOIECCHl W Pe3yJIbTaThl COBMECTHOW pabOThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATh CBOIO YacTh Pa0OThI, JOCTHTas KAa4eCTBEHHOTO pe3ysibTaTa MO CBOEMY HAINpPaBICHUIO U
KOOPJMHUPYS CBOU JICHCTBHUS C IPYTMMH YICHAMU KOMaH/IbI;

OLIEHMBATh Ka4yecTBO CBOEr0 BKJIaJa B OOWMI MPOAYKT 1O KPHUTEPHSIM, CaMOCTOSTEIHHO
cOpMyITHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PerynsruBHbIe yHUBEpCaIbHbBIC YICOHBIC IEHCTBUS
Camoopranuzanus:

BBISIBJIATh TPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CUTyalusiX, TPEOYIOIIMX JJs peIIeHUs
(bu3NYeCKUX 3HAHUH;

OPHEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX HMPUHATHS PEUICHUH (MHIUBUAYaTbHOE, MPUHSATHE
peLIeHus B IPyIINe, NPUHATHE PEUICHUH IPYIIION);

CaMOCTOSITENILHO COCTABIIATH AITOPUTM peIleHHUs (PU3NIECKON 3aa4H WIH TUIaHa HCCIICTOBAHUS
C Y4Y€TOM HWMEIOMIMXCS PECypcoB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHpPOBATb
npeaaraeMble BapUaHThl PEIICHH;

Je7aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTpPOJIb, SMOIIMOHAIBHBIA WHTEJUICKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYyallUU U IpeJuiaraTh IJ1aH €€ N3MEHEHHUS,

OOBSICHATH NMPUYUHBI JOCTHXKEHUS (HEIOCTHIKECHHUS) PE3YIbTaTOB JACATEIBHOCTH, JAaBaTh OLEHKY
IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ| BBIIOJIHEHUS (PU3UUYECKOrO
HCCIIEIOBAaHMsI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHHBILUXCS CUTYyaluil,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIEIH U YCIOBUAM;

CTaBUTh ce€0s Ha MECTO APYToro 4YejoBeKa B XOJi€ CIOpa WM JUCKYCCHUM Ha HAY4YHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

IIPU3HABATH CBOE MPABO HA OUIMOKY MpH pelIeHUH (pU3MUECKUX 3a7a4 WM B YTBEPKACHUSAX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYTroro.

MNPEAMETHBIE PE3YJBbTATbBI

K xoHuny oOydenusi B 7 kjacce nmpeIMETHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJIKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUIL:

UCMOJb30BATh TMOHATHA: (U3UUYECKUE U XUMHUYECKUE SBICHMs, HAONIOJIEHHE, 3KCIIEPUMEHT,
MOJIE€b, TUIIOTE3a, EAUHUIIBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS
BemiecTBa (TBEpIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMYECKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSMOJIMHEWHOE), TpPAaeKTOpus, paBHOAEHCTByIomas cuia, JaedopManus
(ynpyras, miacTudeckas), HeBeCOMOCTb, COOOIIAIOINECS COCY/IbI;

pa3nuyath sBieHus (IUQQy3us, TEMI0BOE ABMKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBHKEHHE,
HEpaBHOMEPHOE JABW)KEHHME, WHEpLHUs, B3aUMOJACWCTBHE TeJ, paBHOBECHE TBEPABIX Tl C
3aKpeIUIEHHON OChIO BpallleHUs, Ilepeaayda JaBIeHUs TBEPABIMU TE€aMU, KUIKOCTIMHU U Ta3aMH,
aTMoc(depHoe 1aBlieHue, IJIaBaHue TeJl, MPEeBPAIIeHNUs MEXaHUYECKON SHEPTHH) IO OTIMCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh IPOSBIECHUE N3YUYEHHBIX (PU3NYECKUX SABJICHUN B OKPYKAIOLEM MUPE, B TOM YHUCIIe
¢bu3nueckue sSBIECHUS B MPUPOJIE: MIPUMEPHI IBKEHHUS C PAa3IMYHBIMU CKOPOCTSIMHU B KUBOU U
HEXMBOI mpupoze, NeicTBUE CUiIbI TPEHUS B NPUPOAE M TEXHUKE, BIMSAHHE aTMOC(HEPHOro
JIaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE PbIO, phluaru B TEJE YeJIOBeKa, IIPU 3TOM NEPEBOAUTD
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MPaKTUYECKYIO 3a71a4y B YU4EOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKHN) (PU3HUECKUX
SIBJICHHI;

OIHMCHIBATh H3yUYEHHBIC CBOMCTBA TEIl M (PU3UUECKUE SIBICHUS, UCIIONIB3YS (DU3HUECKUE BETHUUHBI
(macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEeMs, MYyTh, CKOPOCTb, CpPEAHSS CKOPOCTh, CHJa
YOPYTrOCTH, CHJIa TSDKECTH, BEC Tella, CUJla TPeHUs, AaBiieHue (TBEPAOro Tela, XKUAKOCTH, rasa),
BBITAJIKMBAIONIAS CHJIA, MEXaHW4YeCKas padoTa, MOIIMHOCTh, IUIEYO CHJIbI, MOMEHT CHIIBI,
K03 (HULIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KHHETHUECKAas U IOTEHIIUAIbHAS SHEPTUS), TPU
OIMHMCAHUU TPABUIIHFHO TPAKTOBATH (PHU3UUECKHIA CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHUS
U eIUHULBI (PU3NYECKUX BEIUYUH, HaXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PU3UUECKYIO
BEJIMYMHY C JIPYTUMH BEIMYMHAMH, CTPOUTH IpadUKH U3YYCHHBIX 3aBUCUMOCTEH (PU3NIECCKUX
BEJINYUH;

XapakTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SBICHUS W IPOLECCHI, HCIOIb3Yys IpaBuiIa
CJIOKEHMsI CUJI (BJIOJIb OIHOM IpsiMO), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBuio
paBHOBecHsI pbryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOM
SHEpPIWH, TMPH OTOM JaBaTh CJIOBECHYI0 (OPMYIHMPOBKY 3aKOHa M 3alHCHIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3UYECKUE SBICHMSI, MPOLIECChl W CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYAIMH MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBJISATh MPUUUHHO--CIIC/ICTBEHHBIE CBSI3H,
CTpPOUTH OOBsACHEHHE M3 |—2 JOTMYECKUX IIaroB € OMOpod Ha 1-2 W3YYEHHBIX CBOICTBa
(bU3HYECKUX SIBICHUN, PU3NUYCCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemate pacuéTHbie 3amadd B 1—2 IEHCTBUS, UCHONB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢dbu3nuecKkre BEMTWYHMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJlaud 3allMChIBaTh KPATKOE YCJIOBHE,
MOJICTABJIATh (PM3HUECKUE BETMYHUHEI B (DOPMYIIBI U IPOBOJIUTH PAaCcYEThI, HAXOJUTH CIIPABOYHBIC
JaHHbIe, HEOOXOMUMBIC HJIsi pElIeHUs 3a7ad, OICHUBATh PEATUCTHYHOCTh MOJYyUYEHHOM
(U3HYECKON BEITNINHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPhIE MOXXHO PEIIUTh MPU TMOMOIIM (HU3HYECKUX METO/OB, B
OMMCAaHWUU HCCIEAOBAaHUS BBIICTATh MPOBEPIEMOE MPEANOIOKEHHE (THIOTE3Yy), pa3inyaTh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT, HAXOAUTH OLIMOKU B XOJI€ OTBITA, JCJIaTh BBHIBOIBI
10 €0 pe3yJibTaTam;

MPOBOANTH OMBITHl MO HAOMIONEHUI0 (PU3NYECKUX SIBICHUNW WU (DU3HMUECKUX CBOMCTB TEI:
(dbopMynupoBaTh MpPOBEPSiEMbIe MPEANOIOKEHUSA, COOMpPATh YCTAHOBKY H3 MPEIJIOKEHHOTO
000py/I0BaHUs, 3aMUCHIBATH X0/ OMBITa U (DOPMYIHPOBATH BHIBOBI;

BBITIONHATh TPSMBIE HM3MEPEHHUS pPACCTOSHUS, BpPEMEHH, Macchl Tena, 00bEMa, CHIBI H
TEMIIEpaTyphl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, 3aNTUCHIBATH TTOKA3AHUS
puOOPOB ¢ YUETOM 3aJaHHOU aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

MPOBOANTHh HCCIEAOBAaHWE 3aBHUCUMOCTH OJHOW (PU3MYECKOW BEIMYMHBI OT JAPYyroil c
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHI (3aBUCHUMOCTU IYTH PAaBHOMEPHO JIBHIXKYIIETOCs Tela OT
BPEMEHH [IBIDKCHMsI TeJla, CHJIBl TPEHHUS CKOJBKEHHS OT Beca Tella, KauyecTBa 00paboTKH
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTHU CHUJIbI TPEHHS OT IUJIOIIAIU CONPUKOCHOBEHUS TEJl, CHUJIbI
YIPYTOCTH OT YITTHHEHUS IPY>KUHBI, BBITAJTKABAIOIIEH CHITBI OT 00bEMa OTPYKEHHON YacTH TeJa
U OT TUIOTHOCTH KHUJAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTU Teja, OT TIIyOUHBI, HA KOTOPYIO
MOTPY>KEHO TEeJI0, YCIOBUI TJIaBaHUS TE€J, YCIOBUN paBHOBECHSI pbluara U OJ0KOB), y4aCTBOBATh
B IUIAHUPOBAHWUU y4eOHOTO HCCIENOBaHUs, COOMpaTh YCTAaHOBKY U BBIMIOJIHSATH W3MEPEHUS,
clenysl TPEeAIoKEHHOMY IUIaHy, (DUKCHUpOBaTh pe3yibTaThl MMONMYYSHHONW 3aBUCHMOCTHU
(U3UYECKUX BEIMYMH B BHUJE MNPEIIOKEHHBIX TaONHIl W TpapuKOB, AENaTh BBIBOABI IO
pe3yabTaTaM UCCIIEeI0BAHMUS;

MPOBOJNTHh KOCBEHHBIE M3MEPEHHS (PU3MUYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA JKUIAKOCTH H
TBEPIOrO TeNa, CHJIa TPEHUS CKOJBbXKEHMs, JaBICHHE BO3[yXa, BBITAJKHUBAIOLIAs CHUJIA,
JeMCTByIONIAsl HAa OTPYKEHHOE B KUIKOCTH Te0, KO3 (UIIMEHT MOJIe3HOTO ASHCTBUSI MPOCTHIX
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MEXaHU3MOB), CIenysl MPeI0KEHHOW WHCTPYKLMU: NPH BBIIOJIHEHUN H3MEPEHUN coOuparthb
HKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHHE NCKOMOM BEITMUNHBL;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0OBaHHUEM;
yKa3pIBaTh IPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETP,
JMHAMOMETp, COOOILIAIOIINECs COCYbl, OapoMeTp, phluar, MOJABMKHBIA W HEMOABIKHBINA OJIOK,
HaKJIOHHAs IIIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3yYEHHBIX NPHUOOPOB M TEXHUYECKHX YCTPOMICTB ¢
Ommopoii Ha MX omnucaHus (B TOM 4HCJE: NOJIIMIHUKH, YCTPOHCTBO BOAONPOBOJA,
TMJIPABINYECKUN IPECC, MAHOMETP, BBICOTOMEpP, IOPIIHEBOW HACOC, apeoMeTp), UCHOIb3Ys
3HaHUS O CBOMCTBax (U3MUYECKUX SBICHUH M HEoOXonuMble (PHU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEPAX) MPAKTHUYECKOro HCIIOJIb30BaHUS
(¢u3nUYecKuX 3HAHWH B MMOBCETHEBHOM JKU3HU IS oOecrieueHus: 0€30MacHOCTH MPU OOpaIIeHu! ¢
npubopaMM M TEXHUYECKUMM YCTPOHMCTBAMM, COXPAHEHMs 3/I0pOBbsI U COOJIIOJEHHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYIKAIOLIEH cpesie;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB MH(popManuu B VHTEepHETE B COOTBETCTBHU C 3aJJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM CpaBHEHMS Ppa3IMUHBIX
MCTOYHHUKOB BBLICIATh MH(OPMAINIO, KOTOpasi SBISETCS NMPOTUBOPEYMBON HIIM MOXKET OBITH
HE/I0CTOBEPHOI;

UCIOJb30BaTh IPHU BBHIMNOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4YHO--TIONMYJIPHYIO JIUTEpaTrypy
(U3NYIECKOTO CONEpKAHMSA, CIPABOYHBIE MaTepHajbl, Pecypchl ceTh VHTepHeT, BiIajeTh
npuéMamMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHPOPMALMU M3 OIHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopManuu GU3NYECKOro CoAepkKaHus, B TOM YUCIIE MyOIMYHO JIeNaTh KpaTKue COOOIEHHs O
pe3yabpTaTax MTPOEKTOB WM Yy4YeOHBIX HCCIEOBaHUM, TPU STOM T'PaMOTHO HCIOIH30BAThH
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, COTPOBOXKIATh BBICTYINICHHE MTPE3CHTAIEH;
IIPU BBINOJIHEHUH Y4YeOHBIX MPOEKTOB M MCCIIEOBAHUI pacrpelenaTh 00s3aHHOCTH B TPpyIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/ladyaMH, CJIEIUTh 3a BBINOJIHEHHEM IUIaHa JeWCTBUi,
aJIeKBaTHO OIICHWBaTh COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K konuy o0yuyenus B 8 kjiacce npeiMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JI0JIKHBI OTPAXKaTh
Cc(OPMHPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

UCTIONIb30BATh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBIKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIIECTBA, KpHUCTANIMYECKHE W aMop(HbIe Tela, HACBIIIEHHBIA H
HEHACHIIEHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIeEpaTypa, BHYTPEHHsSI DHEPTHUs, TEIUIOBOM
JIBUTaTeNlb, 3JEMEHTApHBIA DSJIEKTPUYECKUN 3apsl, 3JIEKTPUYECKOe ToJe, NPOBOAHUKH U
TVDJICKTPUKH, TIOCTOSTHHBIHN AJIEKTPUYECKUI TOK, MAarHUTHOE TIOJIE;

pa3nuyaTh ABICHUS (TEIJIOBOE PACIIMpPEHHE M CXKaThe, TeIIonepeiada, TeII0OBOe PaBHOBECHE,
CMayMBaHMe, KaNWULIpHbIC SBJICHUS, MCIApEHUE, KOHACHCAIMs, IUIaBJIeHHUEe, KPUCTAJUIM3alus
(oTBepaeBaHUE), KHIIEHHE, TeIulonepenaya (TErIonpOBOJHOCTh, KOHBEKIIHMS, H3Iy4YEHHE),
QJIEKTpHU3alMs Tell, B3aMMOJEHCTBHE 3apsioB, AECUCTBHUS 3JIEKTPUUECKOTO0 TOKa, KOPOTKOE
3aMbIKaHWe, B3aMMOJICHCTBHE MarHUTOB, JICHCTBHE MAarHUTHOTO TIOJSI HAa TMPOBOIHHUK C TOKOM,
3JIEKTPOMArHUTHAs MHIYKIMSA) MO OMUCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3MYECKOE SIBICHUE,

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYECKUX SBIICHUI B OKPYKAIOIIEM MUPE, B TOM YHUCIIE
¢usnyeckue SBIEHUS B TPUPOJAE: TMOBEPXHOCTHOE HATSIKEHHWE M KaNWUIAPHBIC SBICHHUS B
IpUpoJie, KPUCTAILUTBI B Ipupose, n3aydeHne CoiHIa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHU3EI,
o0pa3oBaHKe POCHl, TYMaHa, HHEsl, CHETa, 3JeKTPUUECKUE SBJICHUS B aTMOC(epe, JTEKTPUIECTBO
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KUBBIX OPraHU3MOB, MarHUTHOE MoJje 3eMJH, JApeiid MOJI0COB, POJIb MAarHUTHOTO MOJS JUIS
KU3HU Ha 3emIle, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUThH MPAKTUUYECKYIO 337a4y B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX SBIICHUI;

OIMCHIBATh U3yUEHHbIEC CBOMCTBA TeJl M (PU3UUECKHE SIBJICHUS, UCIIONb3YS (PU3HUECKUE BETUYUHBI
(Temmeparypa, BHyTPEHHSSI SHEPTUs, KOJIMYECTBO TEILJIOTHI, yIelbHasl TEIUIOEMKOCTh BEIIECTBa,
ylenbHas TEIUIOTa IUIaBJICHUS, YJeNbHass TeIyioTa NapooOpa3oBaHMs, yAeNbHAs TEIUIOTa
CropaHus TOIUTMBA, KO3()PUIMEHT MOJE3HOTO NEHCTBUS TEIJIOBOW MAIMHBI, OTHOCHUTENIbHAs
BJIQXXHOCTh BO3/YyXa, OJJCKTPUUYECKUU 3apsil, CUJAa TOKa, OHIIEKTPUUECKOE HaIpsiKEHUE,
CONPOTUBIICHUE TMPOBOAHMKA, YJEIbHOE COMPOTHUBICHHWE BEIIECTBA, paboTa M MOUIHOCTH
JNEKTPUYECKOTO TOKAa), MPH ONUCAHUHM TMPABWIBHO TPAKTOBAaTh (UIUYECKUH CMBICT
UCIOJIb3YEMBIX BEJIMYMH, 0003HAUCHUS M €AMHHIIBI (PU3NUYECKUX BEJIIMYMH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (DU3HUYECKYIO0 BEIMYMHY C IPYTHMH BEIMYHMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH;

XapaKkTepu30BaTh CBOWCTBA Tes, (U3MUYECKUE SIBICHHUS M IPOILIECCHI, MCIOIB3YysS OCHOBHBIC
MOJIOKEHHUS MOJICKYJISIPHO--KHHETUYECKON TEOPUU CTPOCHHMSI BEIIECTBA, IPUHIIUT CYTIEPIIO3UITTI
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsAna, 3akoH Oma s ydacTka IIerH,
3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHUs JHEPTUH, TIPH ATOM J1aBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3allUCBIBATh €r0 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBSCHATh (PU3UYECKHE IMPOLIECChl U CBOMCTBA TEN, B TOM YHCIE MU B KOHTEKCTE CUTyalul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUYMHHO-CICJACTBEHHBIC CBSI3HU, CTPOUTH
o0BsicHEHHE U3 1—2 JOrHMYecKHX IaroB ¢ Omopod Ha 1—2 M3Y4YEHHBIX CBONCTBA (PUIUUYECKUX
SIBJICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemats pacuéTHbIC 3aJadd B 2—3 JEHCTBUS, UCIOJIB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIIHEC
¢u3nyecKkre BEMTMYHMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHE,
BBISIBJISTh HEJOCTATOK JIAHHBIX IS DPEMICHUS 3aJadd, BBIOMPATh 3aKOHBI U (OPMYIIEI,
HeoOXoauMBbIe ISl €€ pelIeHHs, MPOBOJUTH PAaCUYEThl M CPAaBHUBATH IMOJYYEHHOE 3HAYCHHE
(hbU3UYECKOI BETMUYMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MpPU TOMOIHU (U3UIECKUX METOIOB,
WCIIONB3Ysl OINKCAHUE MCCIEOBAHUS, BBIIEIATH IPOBEPAEMOE MPEANOIOKEHUE, OLEHUBATDH
MPaBUIILHOCTH TIOPSAJIKA MPOBEICHUS UCCIEA0BAHUS, IeJIaTh BHIBOIBI;

MPOBOJIUTH OMBITHl TIO HAOMIOAEHUIO (DU3WYECKUX SBICHUW WIM (PU3NYECKUX CBOMCTB TeI
(KanmuIUIsipHBIE SIBJICHHS, 3aBUCHMOCTH JAaBJICHHS BO3JyXa OT €ro o0bEMa, TemrmepaTyphl,
CKOpPOCTH TIpOIIeCCa OCTBHIBAHHMS W HArpeBaHHs TMPU M3IYyUYCHUH OT I[BETAa H3IydYarolIeH
(mornomaromniei) MOBEPXHOCTH, CKOPOCTh HCHApeHUss BOABI OT TEMIEpPaTyphbl >KUIKOCTH U
IJI0Maad €€ TOBEPXHOCTH, JJIKTPHU3alMs TEJ U B3aMMOJICWCTBHE JJICKTPUUYECKUX 3apsIOB,
B3aUMOJICHICTBUE TOCTOSHHBIX MAarHUTOB, BU3yalM3allds MATrHUTHBIX II0JE€H MOCTOSHHBIX
MarHuTOB, JIEWCTBHS MArHUTHOTO TIOJII HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  DJIEKTPOABHUTATENS]  TOCTOSIHHOTO  ToKa):  (OpMyITUpOBaTh  MpOBEpsieMbIe
MPEATNON0KEHHS, COOUPATh YCTAaHOBKY U3 TIPEIIOKEHHOTO 000PY/TI0BAHUS, OMTUCHIBATH XO/1 OTIHITA
1 (OPMYJIUPOBATH BBHIBOJIBI;

BBITIOJIHATH NIPSIMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIBHOMN BIXKHOCTU BO3/1yXa, CHJIbI TOKA,
HaIpsDKEHUS C WCIOIh30BAaHUEM AaHAJIOTOBBIX MPHUOOPOB M JTaTYMKOB (PU3UUYECKHX BEIWYHH,
CpPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCONIOTHON MOTPEUTHOCTH;

MPOBOANTHh HCCIEAOBAaHWE 3aBHCHUMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT JApPYyroil c
WCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHH (3aBUCUMOCTH COITPOTUBJICHHSI IPOBOTHUKA OT €T0 JTUHBI,
IJIOIIAM TOMEPEYHOr0 CEUYEHMs] U YIEIbHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CHIIbI
TOKa, WAYIIETO 4Yepe3 TMPOBOJHHUK, OT HANpsHKEHUST Ha TMPOBOAHHUKE, HWCCIEIOBaHUE
MOCJIeI0BATEIBLHOTO U NapajlIeIbHOTO COEAMHEHUI IPOBOJHUKOB): IIJIAHUPOBATH UCCIIEOBAHUE,
coOupaTh YCTaHOBKY M BBHITIOJHITH U3MEPEHHUs, CIEIys MPEUIOKEHHOMY TUTaHy, (PUKCHPOBATH
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pe3ynbTaThl MOJIYYEHHOHW 3aBUCHUMOCTH B BHJE TaOmull W rpadukoB, [enarth BBIBOABI IO
pe3yJibTaTaM UCCIIEA0BaHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3UUECKUX BENUYMH (yIEeNbHAs TEINIOEMKOCTh BEIIECTBa,
COIIPOTUBIIEHUE IIPOBOAHMKA, pabOTa M MOUIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHUPOBATH
U3MEepeHus, COONpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEAJIOKEHHON WHCTPYKLUHU, U
BBIUUCIIATH 3HAUEHUE BEJTMUUHBI;

co0Jr01aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;
XapaKTepu30BaTh MPHUHLUIBI JEHCTBUS W3YyYEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOMCTB ¢
OIIOPOM Ha UX OMKMCAHUA (B TOM YHUCIIE: CUCTEMa OTOILJICHUS JOMOB, TUTPOMETP, TapoBasi TypOUHa,
aMIIepMETpP, BOJIBTMETP, CUETUUK DIIEKTPUYECKON DHEPTUH, IJIEKTPOOCBETUTENIbHBIE TMPUOOPHI,
HarpeBaTelbHbIE  3JEKTPONPHOOpHl  (NpUMEphI),  DIEKTPUUYECKHE  IPelOXpaHHUTEeNH,
AJIEKTPOMArHuT, 3JIEKTPOJBUTraTeNb IIOCTOSHHOIO TOKa), HCIOJIb3Yys 3HaHMS O CBOMCTBax
(bu3MYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIe TEXHUYECKHE YCTPOWCTBA U HM3MEPUTEIbHBIE MPUOOPHI MO CXEMaM H
CXEMaTU4YHBIM pPUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TIICHXPOMETpP, THUIPOMETD,
JIBUTATEb BHYTPEHHETO CTOPaHUs, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI AJIEKTPUUECKUX
Lenei ¢ nocieloBaTeNIbHBIM U HapajlieIbHbIM COCIUHEHUEM 3JIEMEHTOB, Pa3jivyasi yCIOBHBIE
0003HAYEHHUS PJIEMEHTOB JIEKTPUUECKHX IETeH;

MPUBOJIUTH MPHUMEPHI (HAXOIUTh MH(OPMALMIO O MPUMEpPax) MPAKTHUYECKOrO HCIIOIb30BAHUS
(bu3HYECKUX 3HAHUH B MIOBCEIHEBHOMN YKU3HU JIJIs1 00ecTicueHus1 0€30MacHOCTH ITPU OOPAIICHHUH C
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUsS 3/I0pPOBbS U COOIIOJACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPYKAIOILEH Cpefe;

OCYIIECTBIISITh TMOMCK HH(popManmu (U3NIECKOTO conepkanuss B HTepHeTe, Ha OCHOBE
MMEIOIIUXCS 3HAHUH 1 TTyTEM CpaBHEHHUSI JOMOIHUTEIBHBIX HICTOYHHUKOB BBIJIENATH MH(DOpPMALIHIO,
KOTOpas SBJSETCS MPOTUBOPEYMBOM HITH MOXKET OBITh HETOCTOBEPHOI;

WCTIOJB30BAaTh TPHU BBHIMOJHEHWH Y4YeOHBIX 33JaHUN HAYYHO--TIOMYJSPHYIO JIUTEPaTypy
(Gu3MYecKoro coJepXKaHMs, CIPaBOYHbIE MaTepHajbl, pecypchl ceTu HMHTepHeT, BiIajeTh
npuéMaMM KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus MHGOpMalMK U3 OJHON 3HAKOBOM
CHCTEMBI B IpYTYIO;

co3JlaBaTh COOCTBEHHbIE MUCbMEHHBIE U KPaTKHE YCTHBIE COOOLIeHNs, 0000111ast HH(OpMAIIHIO U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJEpXKaHMs, B TOM 4YHCIE MyOIMYHO MPECTABIATH
pe3ynbTaThl MPOEKTHOM WM HCCIEA0BAaTENbCKOM AESITEIbHOCTH, IPH ATOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBINA anmapaTr Kypca (U3UKH, COIPOBOXKIATh BBICTYIUIEHUE
MpE3EHTALNEN;

MIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB M HMCCIEIOBAHUIN (PU3NYECKUX IPOILECCOB PACIIPENCIST
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJIEHHBIMU 337ja4yaMH, CIETUTh 3a BHINOJIHEHHEM
MJjaHa JEWCTBUM W KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JesITebHOCTD TPYIIIBL, BRICTPAUBaTh KOMMYHHUKATHBHOE B3aUMO/JICHCTBUE, IPOSIBIISASL TOTOBHOCTh
paspemniaTh KOH()IUKTHI.

K konny o0yudenuss B 9 Kiacce npeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

HCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuaibHasi TOUKa, TPAEKTOPHUS, OTHOCUTEIIbHOCTD
MEXaHUUYECKOTO JBUKECHMUS, nedopmarus (ynpyras, nJIacTH4ecKas), TpEHHUE,
LEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh M MEPEerpy3Ku, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJNO, LIEHTP TSHKECTU TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHHs U BOJIHBI,
3BYK, HHQPA3BYK U yJIbTPA3BYK, 3JEKTPOMArHUTHbBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI MCITyCKaHUs U MOTJIOLIeHUs, alb(pa-, 6eta- u
raMMma-u3JIy4eHus, U30TOIbl, JIepHas YHEPreTHKA;
paznuuath  SABJICHUS (paBHOMEpPHOE M  HEPaBHOMEPHOE MPSIMOJMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHHOE JBI)KEHUE, CBOOOHOE MaICHHE T, PABHOMEPHOE IBUKECHUE
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[0 OKPYXHOCTH, B3aUMOJICHCTBHE TeJI, PEaKTUBHOE [JBM)KEHHUE, KOJeOaTeIbHOE MIBMIKEHHE
(3aTyxarouiye U BbIHYKJCHHbIE KOJ€0aHus1), PE30HAHC, BOJIHOBOE JABM)KEHUE, OTPAXKEHHUE 3BYKA,
IPSIMOJIMHENHOE PACIPOCTPAaHEHUE, OTPAXXEHUE M IPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpPaXCHHE CBETA, Pa3NIOKEHHE OeNOro CBETa B CHEKTP U CIOXKEHHE CIEKTPaJbHBIX ILIBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEWYATOrO CIIEKTpPA
U3JIyYEHUs1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3YUYEHHbIX (U3NUECKUX SBICHUH B OKpPY’KaIOIIEeM MUpE (B TOM YHUCiie
¢bu3nyeckue ABICHUS B IPUPOJE: NIPUIUBBI U OTIMBBI, ABM)KEeHUE I1aHeT COJTHEUYHON CHUCTEMBI,
PEaKTUBHOE JIBUJKEHUE >KMBBIX OPIaHU3MOB, BOCIPUITHE 3BYKOB JKMBOTHBIMHU, 3€MJIETPSCEHUE,
celicMUYeCKHe BOJIHBI, I[yHaMH, 3XO0, LIBETa TeJl, ONTHYECKHUE ABJICHUA B IPUPOJIE, ONOIOTHYECKOe
JeCTBUE BHIUMOTO, YIbTPa(HUOIETOBOIO M PEHTTEHOBCKOTO H3IIyYEHHUH, €CTeCTBEHHBIH
pasMOaKTUBHBIA (POH, KOCMUYECKUE JIyYH, PaJUOAKTUBHOE U3Iy4YEeHUE NPUPOIHBIX MUHEPAIOB,
JeCTBUE paJMOAKTUBHBIX W3JIyYeHUH HA OpraHu3M 4YeJOBeKa), MpU 3TOM IEPEBOAUTH
IIPAKTUYECKYIO 3aJjauy B y4eOHYIO, BBIJCIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (GU3UUECKUX
SIBJICHHI,

OIMCHIBATh U3YYCHHBIC CBOMCTBA TEI M (PU3UUYECKHE SBICHUS, UCTIOIB3Ys (PU3NIECKHUE BETUIUHBI
(cpenHsis M MrHOBEHHas CKOpPOCTh Tejla IIpM HEPaBHOMEPHOM JIBUXKEHUH, YCKOPEHHE,
IepeMelIeHue, IMyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHHUS, CWJIA YIPYTOCTH, CHJIA TSIXKECTH,
yCKOpeHHe CBOOOIHOTO NaIeHHs], BEC TeJla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHWYecKas paboTa
U MOIIHOCTb, IOTEHLUHAJbHAs »JHEPrus Tela, IOJHATOrO HaJ IIOBEPXHOCTBIO 3EMIIH,
IIOTCHLIMAJIbHAs. DHEPIUsl CKATOM NPYKUHBI, KMHETUYECKAs SHEPIUs, IOJIHAsS MEXaHM4YecKas
SHEPrus, NEPUOJ U 4aCTOTa KoJIeOaHU, TIMHA BOJIHBI, FPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTb
CBETa, MOKa3aTellb MPEIOMICHUs CPeAbl), IPU OMMCAHUM MPABUIBHO TPAKTOBATh (hPU3MUYECKUN
CMBICJ HCIIOJIb3YEMbIX BEJIWYUH, 0003HAYEHUsS] U €IMHUIbI (PU3MUECKUX BEJIUYMH, HaXOAUTh
(GopMyJIbl, CBS3BIBAIOLINE MaHHYIO (U3MYECKYIO0 BEIWYMHY C JIPYTMMH BEIMYMHAMH, CTPOUTH
rpadyKu U3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTNYMH;

XapaKTepu30BaTh CBOMCTBA Tel, GU3NUYECKUE IBJICHUS U TPOLIECCHI, UCII0JIb3Y s 3aKOH COXPAHEHHUS
JHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMs, MPUHUUI  CYNEPHO3ULUM CHJI, IPUHIMII
OTHOCHUTENBHOCTH ["anuites, 3akoHbl Hpl0TOHA, 3aKOH COXPaHEHHS HUMITYJIbCA, 3AKOHBI OTPAKEHUS
U TPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiloOBOTO M MacCOBOIO YHMCEN IPU SAEPHBIX
peakuusx, NpUd O3TOM JaBaTh CJIOBECHYIO (OPMYIMpPOBKY 3aKOHAa U 3allUCBIBaTh €0
MaTEMaTHYECKOE BBIPA)KEHHUE;

OOBSICHATh (PU3MUECKUE MPOIIeCChl M CBOMCTBA TEl, B TOM YHCIE€ M B KOHTEKCTE CHUTyalui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO--CIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicCHeHHE M3 2—3 JOrMYECKUX IIaroB ¢ OMOpod Ha 2—3 M3Y4YEHHBIX CBOMCTBAa (U3NYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

peiath pacy€THbIE 33/1a4U (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOJIb3Ys 3aKOHBI U
¢dbopmynbl, cBs3bIBaoIIMEe (U3NYECKHE BEIMUYMHBI: HAa OCHOBE aHajiM3a YCJIOBUS 3aJlaud
3aMMCchIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEJOCTAOLIME WU U30BITOYHBIE JTAaHHBIE, BHIOUPATH
3aKOHBl M (OpMyJIbI, HEOOXOAWMMBIE JJs pEIIeHUs,, MPOBOJUTH pacyéTbl M OLIEHUBAThH
PEATMCTUYHOCTh MOTYUYEHHOTO 3HAYEHUS] PU3NYECKON BEJTMYHHBI;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOKHO pPEIIUTh NpU MHOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3Ysl ONMCAHWE MCCIEAO0BAaHUSA, BBIIACIATH IPOBEPAEMOE NPEANOJIOKEHNUE, OLICHUBATh
MPaBWIBHOCTh TMOpSIIKa MPOBEICHHUS HCCIEIOBAaHUS, [elaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHUH U OTIBITOB;

MIPOBOJIUTH OMBITH MO0 HAOIIOAECHUIO (PU3MUECKUX SBICHUN WM (U3UUECKUX CBOUCTB TeI
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPruH, 3aBUCHMOCTb IepHojia
KoJIeOaHUH NPYKUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU NPY>KUHBI M HE3aBUCUMOCTh OT
aMIUTUTYABl MaJIbIX KoJeOaHWH, IPIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA, Pa3IoKEHHE Oeoro
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CBETa B CIIEKTP, U3y4YEHUE CBOMCTB M300pa’ke€HMsI B IUIOCKOM 3€pKajle M CBOMCTB M300paKeHUs
npeaMera B COOMparomiei JInH3e, HaOI0IeHHE CIUIOIIHBIX U TMHEHYAThIX CIIEKTPOB U3TYUYCHUs):
CaMOCTOSITEJILHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOr0 Habopa 000py0BaHUs, OIMCHIBATh X0/
OTIBITA ¥ €T0 PE3YJbTaThl, JOPMYIUPOBATH BHIBOJIBI;
MPOBOJUTH MpPU HEOOXOTUMOCTH CEPUIO MPSAMBIX HW3MEPEHUH, ONMpeaessis CpeHee 3HaueHUe
U3MepsieMOi BeMUYMHBI ((POKYCHOE pacCTOSIHHE COOMpAIOLIei JMH3BI), 0OOCHOBHIBATH BBHIOOD
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);
IIPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEJIMYMH C HCHOJIb30BAHMEM IPSAMBIX
U3MepeHuil (3aBUCUMOCTb IIyTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HadaJbHOU
CKOpOCTH, NepHoAa KoieOaHUi MaTeMaTH4YeCKOr0 MasgsTHUKA OT JAJIMHBI HUTH, 3aBUCIMOCTH yTJja
OTpaKEHHs CBETa OT yIja MaJeHus W yria MNpeJoMJIEHHs OT yIJla IaJeHus): IUIaHUPOBATH
HCCIIeIOBAaHKUE, CAMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCHUPOBATH PE3yJbTaThl MOJYyYCHHOM
3aBUCUMOCTH (PU3MUYECKUX BETMYMH B BUJIE TaOIHII ¥ IpauKOB, AETaTh BEIBOABI 110 Pe3yJIbTaTaM
HCCIIEI0BaHMS;
IIPOBOJIUTh KOCBEHHbIE U3MEPEHUsI (GPU3NUECKUX BEJINYMH (CPEIHSS CKOPOCTh U YCKOpEHHE Tela
IpU PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOJHOTO TaJIeHUs, XKECTKOCTH IPYKHUHBI,
KOA(Q(QUIHUEHT TPEHUs CKOJIbKEHMs, MEXaHW4eckas paboTa M MOIIHOCTb, 4acTOTa U IEPHOA
KoJIeOaHUH MaTEMAaTHIECKOTO U PY>KHHHOT'O MasiTHUKOB, ONITUYECKAst CHJIa COOMPArOIIeH JTHH3HI,
PalMOaKTUBHBIA (POH): MIAHUPOBATH W3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHMUSI, CIIEAYS MPEATI0KEHHON UHCTPYKIMH, BBIYUCIIATh 3HAUEHUE BEIMUUHBI U
aHAJIM3UPOBATh MOJYUCHHbIE PE3YJIbTATHI C YUETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUH;
co0Jro1aTh MpaBUiIa TEXHUKHU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3NYECKUX MOJENIeH: MaTepualibHas TOYKa,
a0COIOTHO TBEPIOE TENIO, TOUSUHBI NCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, TUNITAHETapHAsE MOJIENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT0 s1/1pa;
XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUUYECKHX YCTPOWCTB C
OMOpOM Ha MX ONHUCaHHWS (B TOM 4HCIE: CIHUJIOMETP, JaTYUKHU TOJOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, »3X0JO0T, OYKH, Iepuckom, QoToanmnapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, JTO3UMETp, Kamepa BuiibcoHa), MCIONb3ys 3HAHUA O CBOMCTBAX (PU3MUECKHUX
SBJICHUH U HEOOXO0MMble (PU3HUYECKHE 3aKOHOMEPHOCTH;
UCTOJb30BAaTh CXEMbl U CXEMaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEpPUTENIbHBIX MPUOOPOB M  TEXHOJOTMUYECKHX MPOLECCOB NPU pEHIeHHH Y4yeOHOo--
MPAKTUYECKHX 3aJ1a4, ONTHUECKUE CXEMBI JJIS TOCTPOEHUS N300pakeHUI B IMIIOCKOM 3epKaje U
coOuparoiei JTuH3E;
MPUBOJUTH MPHUMEPHl (HaXOIUTh MH(OPMALMIO O MPUMEPAX) MPAKTHUECKOIO HCIIOJIb30BAHUS
(bu3MYeCKUX 3HAHUI B MOBCEAHEBHOM KU3HU /7151 oOecrieueHus: 6e30MacHOCTH MPH 0OpalIeHUH C
npubopaMM M TEXHMYECKUMM YCTPOHMCTBAMM, COXPAHEHMs 3/I0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKpYKaloIlel cpee;
OCYIIECTBIATh MOUCK MHpOpManuu (HU3NYECKOTo cojepkanus B VHTepHETe, caMOCTOSATENbHO
(bopMynHpys MOMCKOBBIM 3ampoc, HaXOIUTh IyTH ONpPEIENCHHs TOCTOBEPHOCTH MOTYy4EeHHOU
nH(}OpMaLIMK HAa OCHOBE UMEIOIIUXCS 3HAHUI U JTOTIOJTHUTEIbHBIX HCTOYHHKOB;
WCIOJIb30BaTh IPU BBINOJHEHUH Y4YeOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
(¢u3nYecKoro coJepXaHHs, CIPaBOYHbIE MaTepHuajbl, pecypchl ceTu HHTepHeT, BiIajeTh
npuéMaMM KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus MHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
co3llaBaTb COOCTBEHHbIE NMHCBMEHHBIE M YCTHBIE COOOLIEHMS Ha OCHOBE HH(pOpMalUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOT0 COJIEepKaHUsl, MyOIMYHO MPEACTaBIATh PE3YJIbTATh
IIPOEKTHOM WJIHM HCCIIE0BATENbCKON JESITEIBHOCTH, IPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3Y4YEeHHBIN MOHATUHHBIN anmapar u3ydyaeMoro pasjesna (U3MKH U CONPOBOXKIATh BBICTYIIJICHHE
Ipe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB
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4. TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KonuuectBo yacos
Ne HaunmenoBanue pa3iesnoB U TEM IPOrPaMMBbI K II DJIeKTpOHHbIE (IMpOBEIC)
n/m pasit porp Bcero OHTPOJIBHBIC PaKTIICCKUC 00pa3zoBaTelIbHBIC PECYPChI
paboThl paboThl
Pa3nen 1. ®usuka u e€ poapr B HO3HAHUU OKPYXKAIOIIETO MUpa
1.1 ®dusmka - HayKa 0 IPUPOJIC 2 bubmorexa [IOK
' Y PHpoA https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.2 PU3UCCKHC BENMIMHEI 2 1 https://m.edso0.ru/7f416194
. bubmuoreka [JOK
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Paznen 2. [lepBoHavyanbHbIE CBEJICHHS O CTPOCHHH BEIIIECTBA
bubmuoreka [JOK
2.1 Crpoenue emectsa . https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICICTBUE YaCTHIL 2 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubmiorexa HOK
' https://m.edso0.ru/7f416194
Hroro no paszneny 5
Pasnen 3. J/IBmkeHre u B3aUMOACHCTBUE TN
bu6mmoreka [IOK
3.1 MexaHHIECKOe ABIKCHHC 3 https://m.edso0.ru/7f416194
bubmuoreka [JOK
3.2 Muepuus, macca, naoTHoCTS 4 1 https://m.edso00.ru/7f416194
bu6mmorexa [{OK
3.3 Cuna. Buyp o 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznen 4. JlaBineHue TBEPABIX TeJ, )KUIAKOCTEN U ra30B
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

41 Masnenue. Ilepenaya naBieHust TBEPABIMU 3 bubmmorexa [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.2 Jlasnenue xukocTn S https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.3 ATMOC(EpHOE JaBIIeHNE 6 https://m.edso0.ru/7f416194
4.4 JlencTBrE KUIKOCTHU U T'a3a Ha MOrPYKEHHOE B 7 1 3 bubmmorexa [IOK
' HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pazgen 5. PaGota 1 MOIIHOCTB. DHEpPrus
bubmuoreka [JOK
51 PaGoTa u mommHoCTE 3 1 https://m.edso00.ru/7f416194
bubmuoreka [JOK
5.2 Hpoctsie mexanusmel 5 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
53 Mexanieckas SHeprus 4 . . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
KommuecTtBo wacoB )
Ne n/m | HaumeHoBaHMe pa3aesioB U TEM MIPOTPAMMBI Kontponbabie  [lpaktuueckue JCKTPORHBIC (M(pOBHIC)
Bcero 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
Pasnen 1. TennoBrle sIBIeHUS
1.1 CTpoeHUEe U CBOMCTBA BEIECTBA 7 Enbmiorexa LIOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 Tennosere mporeccat 21 1 5 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
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Pazgen 2. DnexTpudyeckue 1 MarHUTHBIC SIBJICHUS
21 DJIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnmoreka [JOK
' HX B3aUMO/ICHICTBUE https://m.edsoo.ru/7f4181ce
N . bubnmoreka [JOK
2.2 [TocTOSIHHBIM 27EKTPUUECKUIN TOK 20 1 7 https://m.edso0.ru/7f4181ce
bu6mmoreka [JOK
23 MarKuTHeIC SBICHHS 6 . 2 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 IMEKTPOMATHHTHAS HELLYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 15
9 KUIIACC
KonnuecTBo yacos 5 (i )
. TEKTPOHHBIE (U POBLIE
Ne n/n | HammenoBanue pa3aciioB U TCM IIPOrpaMMbl Beero KOHTpOJ'IBHBIe HpaKTI/IIIeCKI/Ie o 6p330BaTeJII)HI>Ie pecypest
padoThI paboThI
Pazgen 1. Mexanuueckue siBIeHUS
11 MexaHnueckoe TBHKEHUE U CIIOCOOBI €ro 10 1 bubnunoreka [JOK
' OIIMICAHHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 BsamojeicTRHE TEX 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHPI COXpAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue KoJeOaHUs U BOJHBI
bubmuoreka [JOK
21 Mexanmeckue Koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuueckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny

15

Pa3nen 3. DnekTpoMarHuTHOE I0JIE€ U 3JIEKTPOMArHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U 6 2 bubmuoreka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6

Hroro mo pazueny 6

Pa3nen 4. CBeroBble sIBICHUS
bubmuoreka [JOK

4.1 3aKOHBI paCIIpOCTPAaHEHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK

4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
bubmuoreka [JOK

4.3 PaznoxeHnue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6

Hroro no pazueny 15

Paznen 5. KBaHTOBBIE SIBJICHUS
bubmuoreka [JOK

5.1 Hcenyckanue u normiomeHne ¢cBera aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK

52 Crpoenne aromHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

53 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 17

Pazgen 6. IloBTOopuTeIpHO-00001IAIONINNA MOAYITH

6.1 [ToBTOpEeHue u 06001IeHNE COfepKaHUS Kypca 9 2 bubnuorexa [JOK

' ¢u3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 27 ‘
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