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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3Kuke Ha ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs COCTaBJICHA Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHU K pe3yIbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTellbHOW MporpaMmel, mnpejactaBieHHbIXx B OI'OC OO0, a Takke ¢ ydéroMm
denepanbHOl pabodeld mporpaMMbl BOCIMTaHWs W KOHIENIMU TpernogaBaHusl y4eOHOTO
npeaMera «Pu3ukay.

Copepxanue mporpaMMmbl 1Mo (U3KMKE HAMpPaBIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-
HAay4yHOM TIpaMOTHOCTM OOy4YaloLIMXCSl W  OpraHu3alui M3ydeHUs (UMK Ha
NeATeIbHOCTHON OcHOBE. B mporpaMme mo (u3MKe yYUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeamera B peanusaruu TpedboBanuit GI'OC OOO k mMmIaHUPYEMBIM JIMYHOCTHBIM H
METanpeIMEeTHBIM pe3yiabTaTaM OOy4YeHHs, a TaKkkKe MEXIPEIMETHbIE CBS3U €CTECTBEHHO-
Hay4YHBIX YYEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00I11€r0 00pa3oBaHusl.

[Iporpamma o ¢u3nke ycTraHaBIMBAET paclpeeraeHne yueOHOro MaTepuaa 1o rogam
o0ydeHus: (o Kjaccam), TpejiaraeT MPUMEPHYIO IOCJIEI0BATEIbHOCTh H3YYCHHUSI TEM,
OCHOBAaHHYIO Ha JIOTHKE pa3BUTUS NPEIMETHOTO COJAEpkKaHUs M Y4ETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LENbI0 OKa3aHHUS METOJMYECKOM MOMOIIH
YUUTENIO B CO3AaHUU paboydell mporpaMMBbl 10 y4eOHOMY IIpeIMETY.

®usnka SBISETCA CUCTEMOOOpA3yIOIIMM ISl €CTeCTBEHHOHAYYHBIX  y4eOHBIX
MpPEeIMETOB, TOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBICHHIA,
M3y4aeMbIX XUMUeH, Onosiorue, acTpoHoMuen U (pu3nueckoi reorpadueil, BHOCUT BKJIAJ B
€CTECTBEHHOHAyYHYI0 KapTHHY MHpa, [penocTaBisieT HauOojiee sCHble 0Opasibl
MPUMEHEHHUs] HAy4HOTO METOJa IO3HaHUSA, TO €CTh croco0a MOJIy4eHHS JOCTOBEPHBIX
3HAHUM O MHpE.

OnHa U3 rIaBHBIX 3371249 (U3UYECKOTO 00pa30BaHus B CTPYKTYpE 00I1Iero oopazoBaHus
COCTOUT B (OPMHUPOBAHHWU ECTECTBEHHOHAyYHOM TI'paMOTHOCTH W HHTEpeca K Hayke y
00yJaronuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM YpOBHE MpEANOJaraeT OBJAJACHHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:

Hay4YHO O0OBACHATH SIBJICHUS,
OLCHMBATDH U IOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICAOBaHUA,

UHTCPpHOPECTUPOBATE JAaHHBIC W  HCIIOJIBE30BaThb HAYYHBIC J0Ka3aTClIbCTBa  IJIA
IMOJIYYCHH BBIBOJIOB.

Ienu u3ydenus: pu3MKK Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUsI ONPEICICHBI B
Konnenuuu mnpenogaBanusi ydeOHOro mpeamera «®Dusumka» B 00pa30BaTeIbHBIX
opranuzaiusx Poccuiickoit denepanuu, pealn3yrolIMX OCHOBHBIC 00IIe00pa3oBaTEIIbHBIC
porpamMMmbl,  yTBEpPKIAEHHOW pemenueM Kosermn  MuUHHCTEpCTBA  TPOCBEHICHUS
Poccuiickoit deneparuu (mpotokost oT 3 aexadpst 2019 r. Ne [TIK4BH).

Hean u3yyenus pusnku:

HpI/IO6peTeHI/Ie HHTEpCCa MU CTPCMIICHUA O6y‘laIOI_HI/IXC$I K Hay4YHOMY MH3YUYCHUIO
IpUpoabl, pa3BUTUC NX UHTCIJICKTYAJIbHBIX U TBOPUYCCKUX CHOC06HOCTGI\/’I;

pa3sBUTUC Hpe,[[CTaBJIeHI/Ifl O HAy4YHOM MCTOAC TIIO3HAHUA U (bOpMI/IPOBaHI/Ie
HCCIICA0BATCIBCKOTO OTHOMICHUS K OKPYKAIOIIHUM ABJICHHUAM

(bOpMI/IpOBaHI/IC HAay4YHOI'0O MHPOBO33pPCHUA KaK PpEe3yjibTaTa HU3YUYCHHUA OCHOB
CTPOCHHUA MATCPUHU U (I)YHI[aMCHTaHBHBIX 3aKOHOB (pI/I3I/IKI/I;



(dhopMupoOBaHKE MPEACTABICHUN O poJid (PU3UKHU I Pa3BUTHSI APYTHX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTUH;

pa3BUTHE TMPEICTABICHUA O BO3MOXKHBIX cdepax Oyaymell mnpodeccruoHanbHOMI
JEATEIbHOCTH, CBS3aHHOW C (DU3UKOW, MOJIrOTOBKA K JalibHEHIIeMy OOy4eHHIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHue 3TUX IeJed MporpaMMbl 1Mo (U3MKE HAa YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCTIeYnBaCTCS PEIICHHEM CIIeTYIONINX 3aAaY:

MpUOOpeTeHNne 3HAHWKW O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUH ONUCHIBATH W OOBSACHATH (PHU3UYECKUE SBICHHUA C
HCIIOJIb30BAHUEM IOJyYEHHBIX 3HAaHUM;

OCBOCHHMEC MCTOJIOB PCHICHUSA HpOCTCﬁIHHX paC‘-IéTHI)IX 3aga4 C HCIIOJIB30BaHUEM
(1)I/I3I/I‘-I€CKI/IX MOI[CJ'ICfI, TBOPUYCCKHUX U MMPAKTUKOOPHUCHTHUPOBAHHBIX 3a/1a4,

pa3BuTHE yMEHUN HaOII0AAaTh NPUPOJAHBIE SBIEHUS U  BBINOJIHATH OIBITHI,
nabopaTtopHble pabOThl M AKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C  HCIOJb30BAaHUEM
M3MEPUTENbHBIX TPUOOPOB;

OCBOEHHE TMPUEMOB paboThl ¢ WH(pOpMaImeln (PU3NIECKOTO COAepIKaHUs, BKITIOYAs
WH()OPMAIIHIO O COBPEMEHHBIX JOCTWKCHUSX (DU3MKH, aHAIN3 U KPUTHUCCKOE OIICHUBAHHE
nHpopmanuy;

3HAKOMCTBO €O chepamu MpoPecCHOHATBHON NEATETFHOCTH, CBA3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU Ha JOCTHKCHHUAX (PU3HMUECKON HAYKH.

Ha n3yuenne ¢usuku (0a30BBIi YpOBEHB) Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHuUs
oTBoauTCs 238 yacoB: B 7 kimacce — 68 yacoB (2 yaca B HeZen0), B 8 kiacce — 68 gacoB (2
yaca B HeJlen0), B 9 kimacce — 102 gaca (3 yaca B HEZICIIO).

[Ipemmaraemprii B mporpamme mo (pu3uke mnepedeHsb 1abopaTopHBIX pabOT M OIBITOB
HOCHT PEKOMEHIATEeIBHBIA XapaKTep, YYUTENlb JeNaeT BBIOOP MpOBEICHHS Tab0paTOPHBIX
paboT W ONBITOB C YYETOM WHAWBHUIYAIBHBIX OCOOCHHOCTEH OOYydJaroUIMXCs, CIHCKA
OKCTIICPUMEHTAIBHBIX 3aJ]aHui, TpearaéMblX B paMKaX OCHOBHOTO T'OCYIapCTBEHHOTO
JK3aMeHa 1Mo (pu3mKe.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka 1 e€ po/ib B NIO3HAHUM OKPY’KAIOIEro MUpa.

®du3uka — Hayka o npupoje. SBinenus npupoasl. Pu3znyeckue sIBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BennuuHbl. V3Mepenne Qusmuecknx BenuunH. PuU3MUEecKue MPHOOPHI.
[TorpemHocTs M3MepeHn. MexXayHapoIHas CUCTEMA €IMHMULI.

Kak ¢u3uka u qpyrue ecrecTBEHHbIE HAYKW M3YYarOT MpUpoay. EcTecTBeHHO Hay4HBIH
METO/I TIO3HaHMs: HaOJIIOJIEHUE, MOCTAHOBKA HAY4YHOTO BOIPOCA, BBIABMKEHUE TUIOTE3,
OKCTIIEPUMEHT TI0 MPOBEPKE THUIIOTE3, OOBsSCHEHHWE HaOmomaeMoro sieHus. OmnucaHue
(u3nyecKuX SABJICHUHN C IOMOIIIbIO MOJIEIEH.

JdemoHcTpanmnm.

1. MexaHI/ILIeCKI/IC, TCIIJIOBBIC, JICKTPUUCCKUE, MAIrHUTHLIC, CBECTOBBIC SIBJICHUS.

2. ®uznyeckne MpUOOPHI U MPOLEAypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM U IHU(POBHIM
prudopoMm.

JlabopaTopHble paGoThI M ONBITHI.

Omnpenenenue EeHbl JEJICHHs KTl U3MEPUTETHLHOTO TIprbopa.
N3mepenue paccTossHUIM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.

OmnpenerneHne pa3MepoB MaJIbIX TEI.
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N3mepenue TtemmepaTypbl MHpU MOMOIIM KUAKOCTHOTO TEPMOMETpa U JaTdyHKa
TEMIEPATYPHI.

6. IIpoBeneHue wWccleAOBaHMS MO TPOBEPKE THIOTE3BI: JABHOCTH TOJETA MIApPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIIIe BHICOTA MYCKa.

Pasznen 2. [lepBoHayaibHble CBeJIeHUS 0 CTPOEHHUHU BelllecTBA.

CtpoeHue BemiecTBa: aTOMBI M MOJICKYJIbI, WX pa3Mepbl. OIBITH, JA0Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JABWKEHHUS YACTHI[ C TEMIIEPaTypOM.
bpoyHnoBckoe nBwkenne, nuddysus. BzanMoaeicTBue 9acTHI] BEIIECTBA: MPUTSHKEHUE H
OTTAJIKUBAHMUE.

ArperaTtHble COCTOSIHHMSI BEIIECTBA: CTPOEHHWE Ta30B, JKHUJIKOCTEH W  TBEPABIX
(kpucTamuinyeckux) Tei. B3auMocBsa3b MeXy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYIISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI.

JdeMoHcTpanum.

1. HaGmronenue OpOyHOBCKOTO JIBMKEHHUSL.
2. Habmopenue nugpoys3uu.

3. Ha6n}oz[eHHe HBHCHHﬁ, 06T>}ICH$II-OIJ_II/IXC}I MPUTAKCHUEM UJIK OTTAJIKUBAHHUEM YaCTUI]
BCIICCTBA.

JlabopaTopHble paGoThI M ONBITHI.

1. OueHnka quameTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM doToTpaduil).



2. OmbITHI 0 HAOIIOICHUIO TEIUIOBOTO PACIITUPEHUS Ta30B.
3. OnbITHI 10 0OHAPY)KEHUIO IEHCTBHUS CHII MOJIEKYISIPHOTO MPHUTSKEHHUS.

Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexannueckoe ABH)KEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBMKEHHE. CKOpPOCTb.
CpenHsis CKOpOCTb [P HEPABHOMEPHOM JBUKEHUU. PacyéT myTu U BpeMEHU JBUKECHHUSL.

SBnenue mHepuuu. 3aKoH MHepuUMU. B3aumoaeicTBUE Ten Kak MpUYMHA W3MEHEHUS
CKOPOCTH JBIKEHHUS Tel. Macca kak Mepa MHepTHOCTH Tena. IlnoTHocTh BemectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucThka B3aumojeiicTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
W3mepenue cuipl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUs U cuia TskecTH. Cuna
TSKECTH Ha Jpyrux ruianerax. Bec tena. HeBecomocts. CroxeHue cuil, HalpaBIEHHbIX 110
onHO#l mpsimoil. PaBHopeilcTBytomas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U TpEeHHE
1okos1. TpeHue B IpUpoe U TEXHUKE.

JdemoHcTpanmuu.

HaGmioieHne MexaHHYecKoTo JIBIKEHHS Tella.

W3mepenne CKOpOCTH MPSIMOJTMHEHHOTO JIBHKCHHSI.
Habntonenue siBjeHUs] UHEPIUH.

Habnroenne n3MeHEeHUsT CKOPOCTH TIPH B3aMMO/ICHCTBHHA Tell.

CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TEJ.
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CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOIA.

JlabopaTopHble paGoThI M ONBITHI.

1. OnpezneneHre CKOPOCTH PaBHOMEPHOTO NBIWKEHHsS (IIApUKa B JKUIKOCTH, MOJIEIU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue cpeHEed CKOPOCTH CKOJBKCHHS OpycKa WIIM IIAapUKa 1O HAKJIOHHOM
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPOTO TEA.

4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (JIedhopMalun) NpyKUHBI OT
MIPUJIOKEHHOM CHIIBI.

5. OHBITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTDb CHUJIbI TPEHUSA CKOJIBXKXCHHA OT BECA TCJIa U
XapaKTepa COIIpUKaACaArOIUXCs HOBerHOCTeﬁ.

Pa3znen 4. /laBiienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

HaBnenne. CrocoObl yMEHBIICHHS M yBeNWYeHHs JaBieHus. JlaBieHue Trasa.
3aBHCHMOCTh JaBJIGHUA raza oT o0bEMa, Temmeparypsl. llepegaua naBieHus TBEPIBIMU
TeJaMU, KUAKOCTIMU U razamu. 3akoH Ilackans. [THeBMaTHdyeckne MallMHBI. 3aBUCHMOCTD
JABJICHUS KUJIKOCTH OT TiyOuHbl. ['mapocratuyeckuiit mapagokc. CooOIaronmecs: Cocyibl.
IM'mapaBanyueckue MeXaHU3MBbI.

Atmocdepa 3emnn u atmochepHoe aaBineHue. [I[puunHbI CylecTBOBaHUS BO3YITHOM
o6onouku 3emnu. OneiT Toppuuenu. M3mepenne aTMOChEpHOTO TaBICHUS. 3aBUCHMOCTD
aTMoc(epHOro JMaBJeHHs OT BBICOTHI HaJ ypoBHeM Mops. I[Ipubopsl ans u3MepeHHs
aTMOC(epHOTO JTaBICHHUS.

JlelicTBue JKHMJIKOCTM M Ta3a Ha MOTPYy)KEHHOE B HHUX TeNo. BeITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue Ten. BoznyxonnaBanue.

JdemoHcTpanmuu.

1. 3aBHCHUMOCTH HAABJICHUA I'a3da OT TCMIICPATYPHI.



Ilepenaua naBieHUs )KUIKOCTBIO U Fa30M.
Coobmarommecs: CoCypl.
I'mppasinueckuii nmpecc.

[IposiBienue aelicTBUs aTMOC(EPHOTO TABICHHSL.
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3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT OO0OBEMA TOrPYKEHHOW dYacTH Tela |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHJIbI BECY BHITECHEHHOM KUIKOCTH.

VcnoBue muaBaHWs TEN. INIaBaHUE WU IOTrpy’KCHUEC TCEI B 3aBUCUMOCTHU OT
COOTHOIIICHHUS INIOTHOCTEH TejIa 1 KUIAKOCTHU.

JlabopaTopHble paGoThl U ONBITHI.

1. HWccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOTPYKEHHON B KHUJIKOCTh
4acTH TeJna.

2. OmpeneneHue BBITAIKUBAIONICH CHIIBI, JEHCTBYIOIIEH HA TeJO, MOTPYXKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKWBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTH BBITATKUBAIOIICH CHJIBI, TIEHCTBYIONIEH HA
TEJIO B KUJIKOCTH, OT 00bEMa MOTPY)KEHHON B KHUAKOCTh YACTH TeJIA U OT TNIOTHOCTH
YKUJIKOCTH.

5. KoHcTpympoBaHue apeomeTrpa MM KOHCTPYMPOBAaHUE JIOJKHM M OIpejAeieHue eé
Irpy30I10AbEMHOCTH.

Pa3znesa 5. Pabora 1 MOIIIHOCTB. JHEPIrHsl.

Mexanuveckasi padota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HakJIOHHas IJIOCKocTh. [IpaBmiio paBHOBecus
priuara. [Ipumenenue mpaBuiia paBHOBECHUS pblyara K 0J10Ky. «30JI0TO€ MPABUIIO» MEXAHUKH.
KIIJI mpocTeix Mmexann3MoB. [IpocThie MeXaHN3MBI B OBITY M TEXHUKE.

Mexannyeckasi sHeprusi. Kunernueckass u moreHIuanbHas sHeprus. lIpeBparienue
OJIHOTO BHUJa MEXaHUYECKOM dHEPruu B APYyroil. 3aKOH COXpaHEHUSI JHEPIUU B MEXaHUKE.

JdemoHcTpanmnu.

1. Tlpumepsl IPOCTHIX MEXAHU3MOB.

JlaGopaTopHblie padoThbI M ONBITHI.

1. Ompenenennie pabOThl CHUIIBI TPEHHUS] TMPU PABHOMEPHOM JBM)KCHHHM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.

2. UccnenoBaHue yciaOBHiIl paBHOBECHS pbluara.

3. Hsmepenne KII/| HakIOHHOM IJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3pen 6. TentoBbIe siBJIEHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISPHO-KMHETUYECKON TEOPUH CTPOCHHS BEIIECTBA.
Macca u pa3mepsl aTOMOB M MOJIEKYN. ONbIThI, TOATBEPKIAOLINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPHUU.

Mopenn  TBEPAOrO, JKUAKOTO M Ta3000pa3HOTO  COCTOSIHHMIA  BEIIECTBA.
Kpucrannuaeckue u amopdusie Terna. OObsiCHEHHE CBONCTB r'a30B, KUIKOCTEH M TBEPIBIX



TEJl Ha OCHOBE IIOJOXXEHUH MOJEKYISIpHO-KUHETHYeCKOM Teopuu. C(CmaunMBaHHE U
KalWUIIpHbIE sBJIeHUs. TernoBoe paclpeHue 1 cxaTHe.

Temneparypa. CBsA3b TemmepaTypbl CO CKOpPOCTBIO TEIUIOBOIO JBM)KEHMSI YaCTHIL.
Buytpennss sHeprud. CnocoObl H3MEHEHHs BHYTPEHHEW DSHEpruu: TeIioneperaya U
coBepiieHre padoTel. Bupl Teronepeaayn: TeIIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUCHHE.

KommuectBo TemoTel. YenbHast TEMIOEMKOCTh BellecTBa. TemIooOMeH U TEIoBoe
paBHOBecHE. YpaBHEHHE TEIJIOBOTroO OanaHca. [lnaBienne u oTBepieBaHNEe KPUCTAIIIMYECKUX
BEILIECTB. YAeNbHAas TeruioTa ruiaBieHus. [lapooOpa3zoBanne u koHueHcanusa. Mcnapenwue.
Kunenue. YaenbHas Temsiora nmapoodpazoBaHus. 3aBUCUMOCTb TEMIEPATypbl KUIEHHUS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxunocts Bo3ayxa.

OHeprus TOIIMBA. Y ielbHasl TEMJI0Ta CTOPAHHUSL.

[punnunsr padotsr Temosbix asurateneid KIIJ| TemoBoro npuratens. TeruioBble
JIBUTATENIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMsI U MIPEBPALLEHHUS SHEPTUU B TEIUIOBBIX IIpOLEccax.

JdeMoHcTpanum.

Ha6nronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBneHnii cMaunBaHUs M KalTWJUBSIPHBIX SIBICHUH.

Habmo1enne TemoBoro paciuimpeHus Tell.

N3menenue JaBJICHUA Tra3a MPpHU USMCHCHUHN o0béma u Harp€BaHHU UJIN OXJIAXKIACHWH.
[IpaBuna n3mMepeHus: TemmepaTypsbl.

Bunael Tenonepenayu.

OxnakJieHue Mpu COBEPLICHUHN PAOOTHI.
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HarpeBanwue mipu coBepIieHUU padOThI BHCITHUMU CHJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHbBIX BEIICCTB.

11. HaOronenue KAIeHus.

12. HaGmroieHre moCTOSHCTBA TEMITepaTyphl IIPH TIJIaBJICHUH.
13. Moieny TenJIoBbIX JIBUTATEIIEH.

JlaGopaTopHblie padoThI M ONBITHI.

OMnBITH IO O6Hapy)KeHI/IIO HeﬁCTBHH CHJI MOJICKYJISAPHOT'O IPUTSKCHUS .
OnBITH IO BbIpallliBaHWIO KPUCTAJLJIOB HOBapeHHOﬁ COJIM WJIK caxapa.
OmnBITH IO Ha6J'IIOI[CHI/IIO TCIIOBOI'O paCHIMPCHUSA I'a30B, JKUJIKOCTEH 1 TBépI[bIX TCII.

Omnpenenenue AaBlieHUs BO3lyXa B OalsIOHE MITMTPHIIA.

AN

OHLITH, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL JABJICHUS BO3JyXa OT €ro 00Béma u
HarpCBaHus WJIN OXJIAXKICHUA.

6. IIpoBepka rumoTe3bl JMHEHMHOM 3aBUCUMOCTH [UIMHBI CTOJOWMKAa JKUAKOCTH B
TEPMOMETPHUECKON TPyOKEe OT TeMIIepaTyphl.

7. HabGmoneHue U3MEHEHUS BHYTPEHHEH SHepruu Teja B pe3ysbTaTe Terjonepesadd u
pabOoThHI BHELIHUX CHUII.

8. HccnenoBanue siBICHUS TeIIo0OMeHa Ipu CMCIIMBaHNN XOJOJHOM U l"OpSI‘-ICﬁ BOJbI.

9. OHpC,Z[CJ'ICHI/Ie KOJMYCCTBA TCIUIOTHI, IIOJYYCHHOTI'O BOJOH pu TEIUIOOOMEHE C
HarpCTbIM MCTAJUIMYCCKUM LUJIUHIPOM.

10. Onpenenenue yaenbsHON TEMIOEMKOCTH BEIIECTBA.



11. UccnenoBanue mporiecca uCnapeHusl.
12. Onpenenenne OTHOCUTENILHON BIAKHOCTH BO3yXa.
13. Onpenenenne yaenbHON TEIIIOTHI IUIABJICHUS JIbJIA.

Pasnen 7. DilekTpuyeckne U MATHUTHbIE SIBJICHHS.

Dnektpuzaius Teil. JBa poja 31IeKTpUUecKuX 3apsioB. B3anmoielicTBrE 3apsyKeHHbBIX
Ten. 3akoH KynoHa (3aBUCUMOCTBH CHJIBI B3aUMOJICUCTBUS 3apSDKEHHBIX TEJl OT BEIUUYHHBI
3apsJI0OB U PACCTOSIHUS MEXK/IY TEIIaMH ).

Onekrpuyeckoe  mosie.  Hanpspk€HHOCTh — dieKTpudeckoro  mois.  [Ipunimn
CYIEPIO3UINH IEKTPUUYECKUX T0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEeMEHTApHBIN deKTpudeckuit 3apsaa. CtpoeHue
atoma. [IpoBOTHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHUS 3JEKTPUUYECKOTO TOKa. VCTOYHUKH
MOCTOSTHHOTO TOKa. J[EMCTBUS 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna Toka. DnekTpuueckoe HamnpsbkeHue. ComnpoTHBIEHHE
MPOBOJIHUKA. YJENbHOE CONPOTUBIIEHHWE BemecTBa. 3akoH Oma Ui ydyacTKa IeTH.
[TocnenoBarenbHOE M TApAILIETHFHOE COSTUHEHNE TIPOBOTHUKOB.

PabGora n MomHOCTH 31eKTpUyYecKoro Toka. 3akoH J[xoyns—Jlenuma. Dnekrpudeckue
LIETIA U TTIOTPEOUTEN NIeKTPpUUECKON dHepTHH B ObITY. KOopoTKO€ 3aMbIKaHuE.

[ToctostHubie MarHuThl. B3auMoaeicTBHE MOCTOSIHHBIX MArHUTOB. MarHWTHOE MOJIE.
MaruuTHO€E noJie 3eMJIM M €ro 3HaYeHHe JJIs KU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe
MoJie DJEKTPUYECKOTO ToKa. [IpuMeHeHue »JJIEKTPOMAarHuTOB B TeXHUKe. JleWicTBue
MarHWTHOTO TIOJIi Ha TPOBOJHUK C TOKOM. OJEKTPOJBUTATENb TIOCTOSHHOTO TOKA.
Hcnonp3oBanme 27EeKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbitel  ®apanes. SfBieHue saekTpoMarHuTHOM uHAyKHuU. IlpaBuno Jlenna.
OnekrporeHeparop. CrocoObl MOTYYEHHUST SJICKTPUUYECKONW SHEPTUH. DJIEKTPOCTAHIIMU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

JdemoHcTpanmnu.

DnexTpusaius Tell.

JIBa poja 3JeKTpUYEeCKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX TEJl.
YCTpolCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTHuecKas UHIYKIIHSL.

3aKOH COXpaHEHUS NEKTPUUECKUX 3aPAI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MonenupoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

M cTouHUKM TOCTOSIHHOT'O TOKA.
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JIeCTBUS 3JIEKTPUUECKOTO TOKA.

[EEN
o

. SHGKTpI/I‘IeCKI/Iﬁ TOK B ) KUIKOCTH.

[EEN
[EEN

. ['a30BBI111 pazpsn.

[EEN
N

. H3MepeHHe CHJIbI TOKa aMIICPMETPOM.

[EEN
w

. I/ISMepeHI/Ie QJICKTPUYICCKOTO HAITPSIPKCHUS BOJIBTMETPOM.

[EEN
SN

. Peocrat u marasun COHpOTHBJ’ICHHﬁ.

[EEN
o1

. B3auMoielicTBre OCTOSTHHBIX MarHUTOB.

[EEN
(2]

. MO,I[CJ'II/IpOBaHI/IC HCEBO3MOXXHOCTHU pa3ACICHUS MOJFOCOB MarHura.

[EEN
~

. MO,I[GJ'II/IpOBaHI/IC MarHUTHBIX I10JIeH IIOCTOSHHBIX MarHUTOB.

[EEN
oo

. OnbIT Dpcrena.



19. MarauTtHo€ 1moJje ToKa. JIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBICHUS dJIEKTPOMATHUTHON MHITYKITUH.

23. OnbiTer Dapajes.

24. 3aBUCUMOCTE HaIlpaBJICHUA UHAYKIIMOHHOT'O TOKa OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHHMUA.

25. DIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.
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9.

JlabopaTopHble paGoThI M ONBITHI.

OI1IBITEI IO Ha6JHOZI€HI/IIO QJICKTPU3aluU TCJI HHIIYKHI/Ieﬁ " 1IpH COITPUKOCHOBCHHWHU.
I/ICCJ'ICIIOBaHI/IC HCI\/’ICTBI/IH SJICKTPUYCCKOTO IMOJIAA Ha MPOBOJHUKH U JUDJICKTPUKHU.
COopxka u mpoBepka pabOThI AMEKTPUIECKOH e MOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHUe CHIIBI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

HccnenoBanne 3aBHCUMOCTH  CWJIBI  TOKA, WAYLNIETO 4epe3 Pe3ncTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHHSI HA PE3UCTOPE.

OHBITI)I, JACMOHCTPHUPYIOIITHNEC 3aBUCHUMOCTD OJICKTPUYECKOTO COIMIPOTHUBJICHUSA
MMPOBOAHHKA OT €ro JJIWHBI, IJIOMAAN NOTIEPEYHOT'O CCUYCHHUA U MaTCpHraiia.

[IpoBepka mpaBwiIa CIIOKEHHS] HANpPSHKEHUM IIPU MOCIIEIOBATEIBHOM COEIMHEHHUH
JBYX PE3UCTOPOB.

IIpoBepka npaBuia Juist CUIIbI TOKA MIPH MApajIeIbBHOM COE€JUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. Ompenenenrie MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. VccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIaMIIOUKY, OT HalpsDKEHUS

Ha HEH.

13. Onpenenenne KI1J] HarpeBatens.

14, HCCJ’IGI{OB&HI/IG MaroHuTHOI'O BSaHMOHeﬁCTBHH INIOCTOAHHBIX MarHuToOB.

15. I/IsyquI/Ie MArotMuTHOTO II0JII IOCTOAHHBIX MAruMTOB IIPpH HX O6T>CI[I/IHCHI/II/I n

Pa3aciICHUM.

16. HCCJ’IGI{OB&HI/IG HeﬁCTBHH SJICKTPUYECKOI'O TOKa Ha MAarHuTHYIO CTPCIIKY.

17. OHBITI)I, JACMOHCTPUPYIOINUEC 3aBUCUMOCTDb CHUJIbI BSaHMOHeﬁCTBHH KaTyliKu ¢ TOKOM

W MarbtuTa OT CUJIbl TOKAa U HAIIPpaBJICHUA TOKA B KATYIIKC.

18. I/IsyquHe JIEUCTBUSI MAarHUTHOTO TI0JIS Ha IMPOBOAHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue padoThl 3JEKTPOABUTATENS.

20. Uzmepenune KIIJ] anekTpoaBuraTenbHOM yCTaHOBKH.

21. OneITEl 11O HCCICOOBAHUIO SABJICHUA BHeKTpOMaFHHTHOﬁ HHAYKIIUU: HUCCICAOBAHUC

W3MEHEHU 3HAaYCHUS U HaIlpaBJICHUA UHAYKIIMOHHOI'O TOKA.

9 KVIACC

Paznen 8. Mexannueckue siBJICHUA.
Mexannueckoe JIBYDKEHHE. MarepuanbHas TOYKa. Cucrema oTCcUéTa.

OTHOCHTENHHOCTh MEXaHUUYECKOTO JABHIKCHUA. PaBHOMepHOC HpﬂMOJ’IHHCfIHO@ JABHXKXCHUC.
HepaBHOMCpHOC HpﬂMOJ’IHHCﬁHOC JABHKCHUC. CpCIlHSISI U MIHOBCHHAasi CKOPOCTH TCJia IMpHU
HCPAaBHOMCPHOM JABUIKCHUU.



VYckopenne. PaBHOyckopeHHOe mpsMoiuHeiHoe aBrkeHue. CB0oOOaHOE majeHHe.
OnsiTel ["anunes.

PaBHOMepHOE BHXKEHME IO OKpYKHOCTHU. [lepros u yacrota obpamenus. Jluneitnas u
yI10Bast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IIepssiit 3akoH Herotona. Bropoii 3akoH Herotona. Tperuit 3akon Herorona. IpuHuun
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHUs CKOJBbXKEHUs, CUjla TPEHUs
IIOKOSI, IPYT€ BUJIbl TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHPHOIO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaICHMUS.
JBuxenue 1uiaHer Bokpyr Comnnna. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
[IEpPErPy3KHU.

PaBHOBecue marepuanbHOl TOUKU. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKpEIIEHHOM OChI0 BpamieHusa. MoMeHT cuibl. LleHTp TsoxecTu.

Nmnynec tena. U3menenne ummnynbca. IMnynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanudeckasi pabota U MontHOCTh. PaboTa cuit TspkecTH, ynpyroctu, TpeHus. CBsi3b
SHepruu U pabotsl. [loTeHnManbHasE SHEPTUs Teja, MOJHATOTO Haj MOBEPXHOCTHIO 3EMIIH.
[loreHumaneHasgs dHeprus cxatol TnpykuHbl. KunHernueckas »sHeprua. Teopema o
KMHETUYECKOM 3HEpruu. 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEpruu.

JdemoHcTpaumnu.

HaGnronenne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.

CpaBHeHME IMyTEH U TPACKTOPUHN JIBUKEHHUS OJHOTO M TOTO € Tela OTHOCUTEIBLHO
Pa3HBIX TEJI OTCUETA.

3. H3MmepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJIMHEHHOTO JIBYKCHUS.

4. UccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHS.

5. HaGmronenue ABUKEHUS Tea MO OKPYKHOCTH.

6. HaOnromeHwe MeEXaHWUYECKHX SIBJICHUH, MPOUCXOMAIIMX B CHCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHUU OTHOCHTEIILHO KaOMHETa
bu3uKH.

7. 3aBHCHMOCTh YCKOPEHHS TeJIa OT MAaCcChl TeJIa U JCHCTBYIOIICH Ha HETO CHIIBI.

8. HaOnroneHue paBeHCTBA CHJI TIPHU B3aMMOJICHCTBHH TEJ.

9. l3MmeHeHue Beca Tea MPU YCKOPEHHOM JIBHIKCHUH.

10. IMepenaya umITyibca MpU B3aUMOICHCTBUH TEJL.

11. TlpeoOpa3oBaHus SHEPTUU IIPH B3aUMOICHCTBUH TEI.

12. CoxpaHeHue UMITyJIbCa MTPH HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbCca IIPHU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUU.

14. HaGmroieHre peakKTUBHOTO JABUKCHHUSI.

15. CoxpaHneHnue MeXaHU4eCKOW SHEPTUHU MPU CBOOOTHOM MAJCHHH.

16. CoxpaHneHnue MeXaHU4eCKOW SHEPTUH MPHU ABMKEHUU Tella MO IeHCTBUEM TPY>KUHBI.

JlabopaTopHble padoThI M ONBITHI.

1. KoHcTpynpoBaHHMe TpakTa JUIsl pa3roHa W JajbHEHIIEro paBHOMEPHOTO JIBUKEHMS
HIapUKa WU TEJIEKKH.

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBKEHUS OpycKa WM JBIDKEHHUS MIapuKa IO
HaKJIOHHOM IIJIOCKOCTH.



OrmpesenieHne YCKOpPEHHUsl Teja MPU PaBHOYCKOPEHHOM JABM)KEHUH IO HAKIOHHOMU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBHIXKCHUH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CTU TPH PABHOYCKOPECHHOM JIBIDKEHHWH O€3 HavdalbHOU
CKOPOCTH IIYTH OTHOCSTCS KakK psJl HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CHJIbBI TPCHUSA CKOJBXCHHA OT CHJILI HOPMAJIbHOI'O
JaBJICHH.

Omnpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.
Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CWIIBI TPEHUS MPU PAaBHOMEPHOM JBHXKEHHM Teja IO
TOPU30HTAIBHON TTOBEPXHOCTH.

10. Onpenenearie pabOTHl CHIIBI YIPYTOCTH TMPH TOIBEME TPy3a C HCIOJIB30BAHHEM

HEIMMOABUKHOT'O U ITIOJABHKHOI'O 0JI0KOB.

11. Vzydenue 3akO0HA COXpAHEHUS SHEPTHH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.
KonebarenbHoe nBmxenne. OCHOBHbIE XapaKTEpUCTUKH KOJIeOaHUIl: epHo/I, 4acToTa,

aMIMTyna. MaTtemaTudecknid W TNpYKWHHBIA MasTHHUKHU. lIpeBpamieHune sHeprum Ipu
K0JIe0aTEIHLHOM JIBIKEHNH.

3aryxatomue KoJsiebaHusi. BreiHyKneHHble KoneOanus. Pesonanc. Mexanunueckue

BoJIHBEI. CBOMCTBA MEXaHMYECKUX BOJIH. [Ipo10pHBIEC M TTOTIEpEUHbIE BOJIHBI. J[JTMHA BOJTHBI 1
CKOpOCTh €€ pacmpocTpaHeHHUs. MexaHU4ecKre BOJHBI B TBEPIOM Telle, CEHCMHUYECKHE
BOJIHBI.
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3ByK. 'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaxkeHue 3Byka. IHPpa3ByKk U yJabTpa3ByK.
JdemoHcTpanmnu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habmoenue BbIHYKIEHHBIX KOJIEOaHHM U pe30HaHCa.

Pacrmipoctpanenue mpoJ0abHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHIA pE30HAHC.

JlaGopaTopHblie padoThbI M ONBITHI.

OnpeneneHHe YaCTOTHI U IICpHUoaa KoJie0aHNi MaTeEMaTHYECKOTO MasITHHKA.
OnpeneneHHe YaCTOTHI U IICpHUoaa KoJieOaHni MMPYXXUHHOI'O MasiTHHKA.

HccnegoBanue 3aBUCUMOCTHU nepuoaa KOJIeOaHMt MOABCIICHHOI'0 K HHUTH TI'py3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIEOAaHUN MPYKMHHOTO MasgTHHKA OT MAacChl
rpysa.

IIpoBepka He3aBHCHMOCTH MepuoJia KOJIOaHUM Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpysa.

OHLITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTb TIIEpHUOIA KoJieOaHui IMPY>KUHHOT'O
MadTHHKA OT MAaCChbI I'py3a U JKECTKOCTHU MMPY>KUHBIL.

N3mepenune yckopeHust CBOOOTHOTO TaICHHMSI.



BOJIH.

Pazznen 10. DjekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHUTHOE ToJIe. DIIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 31EKTPOMArHUTHBIX
[IIkana »nEKTPOMArHUTHBIX BOJIH. VICHOJIB30BAHME AJIEKTPOMArHUTHBIX BOJH IS

COTOBOI CBSI3U.

1.
2.

1.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
JdemoHcTpanmnu.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoJiHOBEIE CBOMICTBA CBETA.

JlabopaTopHble paGoThl U ONBITHI.

N3ydeHne cBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOLIBI0 MOOMIIBLHOTO Tene(oHa.

Pa3zgen 11. CBeroBbIe IBJICHUA.
JlyueBast monienb cBera. Mcrounnku cBera. [IpsmonuHeliHOe pacpoCTpaHEHUE CBETA.

3armenust Connna u Jlynsl. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Tpenomiienne cBera. 3akoH TpernoMiieHHs cBeTa. [loHOe BHYTpEHHEe OTpakeHHE

cBera. Vcronp30BaHne OJTHOTO BHYTPCHHETO OTPAXKCHUA B OIITUYCCKHUX CBETOBOAaX.

Jlunza. Xon myuedd B nuH3e. Onruyeckas cucreMa (oToamnmnapara, MUKpOCKONa H

Teneckona. ['a3 kak ontuyeckas cuctemMa. bianm3opykocTs U JalbHO30PKOCTb.

Paznoxenne 6enmoro ceera B crektp. OnbiThl HbtoToHa. CrokeHHE CIEKTpalbHbBIX

uBeToB. [{ucnepcus crera.
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JdemoHcTpauuu.

[IpsimonuHelHOE pacIpoOCTpaHEHUE CBETA.

OrtpaxxeHue cBera.

[Tonyyenue n300pakeHUI B TUIOCKOM, BOTHYTOM W BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHYECKUN CBETOBO/I.

Xon tydeid B coOuparomiei JTruH3e.

XoJ ay4del B pacCEeUBaloOIeH JIMH3E.

[Tonydyenune n300paskeHUI C TOMOIIIBIO JTMH3.

[Ipunnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOTA.

10. Monens ruasa.

11. PaznoxeHue 6e10ro cBeTa B CIIEKT.

12. HonyquHe 0eoro caera IIpH CJIOKCHHUH CBCTA Pa3HbIX LIBECTOB.

JlaGopaTopHblie padoThbI M ONBITHI.

HccnegoBanue 3aBUCUMOCTH yrijia OTpaKCHHs CBETOBOTO Jiyda OT YIJia MaaACHU:.
I/IzyquI/Ie XapaKTCPUCTUK I/I306pa)KeHI/I}I npeamMeTa B IJIOCKOM 3CpKaJIC.

HccnegoBanue 3aBUCUMOCTH yrijia IpeJIoMJICHHA CBETOBOTO Jiyda OT yIJia MaACHU Ha
T'paHUIC «BO3AYX—CTCKIIO».

[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAOIIEH TUH3BI.

OnbITEI IO PAa3JIOKCHUTO Oeoro ceera B CIICKTD.



7. OmnbITHI MO BOCHPUATHUIO L[BETA NPEIMETOB IPHU UX HAOIIOAEHHM 4epe3 I[BETOBBIC
GUIBTPHL.

Paznes 12. KBanToBLIe IBJICHHUS.

OmnbiThl Pezepdopna u miianerapuas Mozienb aroma. Mozens atoma bopa. Mcnyckanue
U NOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oeta- u ramMma-usnydeHus. CTpOEHHE aTOMHOTO sipa.
Hyknonnas mopens aromHoro siapa. M3ortomnsl. PamnoaktuBHbBIE mnpeBpamieHus. llepuon
rojypacnaaa aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHbI COXpPaHEHMs 3apsAIOBOIO M MAacCOBOTO YHUCEN. DHEPIUs
CBA3M aTOMHBIX sjep. CBs3b Maccel M 3Hepruu. Peakiuu cuHTE3a W JENIEHUus sep.
Wcrtounuku sHeprun CosiHA U 3BE3 L.

SnepHas sHepretuka. JleicTBUsA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

JdemoHcTpanmnu.

CHGKTpBI H3JTYUCHUA U MOTJIOICHUS.
CrieKTphl pa3Iu4HbIX Ia30B.

CrniexTp BOAOpO/Ia.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHM3UPYIOIIUX U3TYYEHHH.
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PGFI/ICTpaI_[I/Iﬂ HU3JTYUCHUA TPUPOJHBIX MUHEPAJTIOB U IPOJAYKTOB.

JlabopaTopHble paGoThI M ONBITHI.

=

Habnioenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JTy4EHUSI.

2. HccrenoBanue TPEKOB: M3MEPEHHE SHEPTHMHM YACTHIBI IO TOPMO3HOMY IyTH (TIO
dhoTtorpadusim).

3. U3mepeHwne pagroakTHBHOTO (OHA.

IToBTOPHUTEIbHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpUTENIEHO-0000IAOIINIT  MOIYTh TpPEAHA3HAYCH JIUIsl CUCTEMaTH3allMd |
0000IIeHNsT TPEIMETHOTO COJCPKAHUS M ONbITa JICATEIBHOCTH, MPHOOPETEHHOTO TIpU
W3YUYEHHH BCEro Kypca (H3UKH, a TAKKE JIJIs MMOJArOTOBKH K OCHOBHOMY T'OCYIApPCTBEHHOMY
dK3aMeHy Mo (GU3UKe 11 00YJaroIIMXCs, BBIOPABIINX STOT YYCOHBIN TTPEAMET.

[lpy wW3ydeHWHM JAHHOTO MOJIYJS PEATU3YIOTCS W CUCTEMAaTH3UPYIOTCS BHUJIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIIeYMBACTCS JIOCTH)KCHHUE MPEIMETHBIX U
MeTarnpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToOB oOyueHus, dbopmupyercs
€CTeCTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCJICIOBAHUS SIBICHUN
NPUPOJIbI U TEXHUKHU, OBIIQJICHUE YMEHHSIMH OOBSCHATH (DU3NYCCKUEC SBIICHHS, MPUMCHSS
MOJIyYCHHBIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YKCIIE KAUECTBCHHBIC U 3KCIIEPHUMEHTAIIbHBIC.

[TpuHIIMNIMATIEHO JESITEIBHOCTHBIM XapakTep AaHHOTO pasfiella pealn3yercs 3a CYET
TOT0, YTO OOYYAIOIIMECs BIMOJHSIOT 33/IaHUSI, B KOTOPBIX UM TPEIIaracTcs:

Ha OCHOBE TMOJyYEHHBIX 3HAHHUU PACMO3HABATh U HAYYHO OOBSICHITH (DU3UUYECKUE
SIBJICHUS B OKPY)KAIOIEel TPUPOIE U TIOBCETHEBHOM JKU3HH;

WCII0JIb30BaTh HAayYyHbIE METOJbl MCCIENOBaHMS (PU3NYECKUX SBICHUN, B TOM YHCIE
JUIS IPOBEPKU TUTOTE3 U TIOMYyYEHHS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH Hay4HbIE OCHOBBI HaMOOJEe BaXKHBIX JIOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHHA,
HampuMep, MPAKTHUYECKOTO HMCIOJB30BAaHUS PA3MYHBIX HCTOYHHUKOB SHEPTrHU Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3uKkM Ha YpPOBHE OCHOBHOTO 0OLIEro 0oOpa3oBaHMs HANpaBlIeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U MMPECAMCTHBIX O6pa3OBaTeJIbHBIX PE3YJIbTATOB.

B pesyneraTte u3ydenus (u3MKM Ha YpOBHE OCHOBHOIO 0OMmIEro oOpa3oBaHUS Y
oOyuatorierocsi OyayT copMHPOBAHbI CIICIYIOIIUE TMYHOCTHBIC PE3YJIbTAThI B YaCTH:

1) NAaTPUOTUIECCKOI'O BOCIIMTAHUS

-IIPOSIBJICHUE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
¢bu3nvecKkoil HayKH;

- IEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

-IF'OTOBHOCTb K QAKTHBHOMY Y4YaCTHUIO B O6CY)KI[€HI/H/I O6HI€CTB€HHO 3HAa4YUMBIX U
OTUYCCKUX HpO6J'ICM, CBA3AHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM )IOCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

- 0CO3HAHUC BAXKHOCTHU MOPAJIbHO-3THYCCKUX NNPUHIUIIOB B JACATCIbHOCTH y‘-IéHOFO;
3) acTeTM4YeCKOr0 BOCIIUTAHMS:

-BOCIIPUATHUC OCTCTHYCCKUX KadCCTB (1)H3H‘I€CKOI>1 HAyKH: eé TapMOHUYHOT'O
MMOCTPOCHUSA, CTPOrOCTU, TOYHOCTH, TAKOHUYIHOCTH;

4) EHHOCTH HAYYHOI'0 IMO3HAHHUSA:

- OCO3HaHME LEHHOCTH (U3NYECKON HayKH KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS
MHPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BAXKHENIIIEH COCTABIISIIOLIECH KYJIbTYPHI;

-pa3BUTHE HAy4YHOW JI0003HATEIBHOCTH, MHTEpPeca K  HCCIIeI0BATEIbCKON
NesITeNIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJIYyYHs:

- OCO3HAaHUC OEHHOCTHU Oe3omacHOro 06pasa KU3HHU B COBpPEMCHHOM
TCXHOJIOTUYCCKOM MHPC, BAXKHOCTHU IIPpaBUJI 0e301macHOro IMOBEACHHA Ha TpPaHCIOPTE, Ha
Jaoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 060py,Z[OBaHI/IeM B JOMAIIHUX YCIIOBUAX]

- c(hopMHPOBAaHHOCTh HaBbIKa peQuieKCUU, MPU3HAHUE CBOErO IpaBa Ha OMIMOKY U
TaKOro e MpaBa y APyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

-aKTUBHOE y4yacTHE€ B pEIICHUU NPAKTHUECKUX 3adady (B paMKax CeMbH,
00pa3oBaTeNIbHOM  OpraHM3aluy, Tropojaa, Kpas) TEXHOJOTHYECKOH U  COIMAaIbHOM
HAIMpPaBJICEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3HMUECKUX 3HAHUIA;

- HHTEpeC K MPAKTUYECKOMY U3yUeHHIO TIpodeccuil, CBI3aHHBIX C PU3UKOIL;
7) 3KOJIOrHYecKOro BOCIMTAHMA:

- OpUEHTalUsl Ha MpUMeHeHue (PU3NYECKUX 3HAHUM JUId pelIeHus 3a1ad B 00JacTu
OKPYKaIOILEN CpeJibl, IJIAHUPOBAHUS IIOCTYNKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUMN AJIS
OKPY’KAIOILIEN CPEJIbl;

- 0OCO3HaHMe IM00AIBHOTO XapaKTepa 3KOJOrHUECKUX Mpo0eM U MyTel UX pelieHus;

8) ajanTanmu K M3MEHSIOIMUMCH YCJIOBUSIM COLMATBHON U MPUPOIHOI Cpeabl:

'l'IOTpe6HOCTb BO B3aHUMOJCUCTBUM IIpU BBIIIOJIHCHUN HUCCJIEIOBAaHUM U IMPOCKTOB
(bH3H“ICCKOI>i HAIpaBJICHHOCTU, OTKPBITOCTb ONBITY WU 3HAHUAM APYTHUX;

- [IOBBIIICHUEC YPOBHS CBOEM KOMIIETEHTHOCTHU 4YCpe3 NPAKTUUICCKYIO ACATCIIbHOCTD,



-IOTPeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4yHciie (JOPMYIUPOBATH UJICH,
MOHATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

-0CO3HaHWe Ae(PUIUTOB COOCTBEHHBIX 3HAHMH W KOMIIETEHTHOCTEH B 0O0JacTu
buzuku;

- IUTAHUPOBAHHUE CBOETO PA3BUTHSA B IPUOOPETEHUH HOBBIX (PM3NUECKHUX 3HAHUIA;

- CTPCMJICHHUC AaHAJIM3UPOBATb W BbBIABJIATL B3aWMMOCBA3U HNPUPOIBLI, 06H_I€CTBa n
O9KOHOMMKH, B TOM YHUCJIC C UCIIOJIb30BAHHUECM (1)I/ISI/II-IGCKI/IX 3H8,HPII>1;

- OIICHKA CBOMX JCHUCTBUI C Y4ETOM BIIMSHHUS HAa OKPYKAIOIIYIO CPEy, BOZMOKHBIX
rJ1I00AJIBHBIX TIOCJIEACTBUNA.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymbrare OCBOCHMS MporpaMMbl 1O (H3UKE HA YPOBHE OCHOBHOTO OOIIETro
obOpaszoBanusi y oOydvatomierocsi OyayT chOpMUpOBaHBI MeTanmpeAMeTHbIE Pe3yJabTaThl,
BKJIIOUAIOLIME TO3HABATENIbHbIE YHUBEpCAJIbHbIE Y4eOHbIE NEHCTBUS, KOMMYHHKAaTHBHBIE
YHHUBEpCaJIbHbIE yueOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCATIbHbIE YueOHbIE ACHCTBHSL.

Ilo3HaBaTebHbIE YHUBEPCAJBHbLIC y‘-leﬁHl)Ie JelcTBUS

Ba3oBble Jorndyeckue aeiicTBUuA:

BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKU 0OBEKTOB (SBJICHUI);

YCTaHAaBJIMBATh CYHIGCTBCHHBII\/'I IMpU3HAK K.]'IaCCI/I(i)I/IKaHI/II/I, OCHOBAHUA I
00001ICHUS U CPAaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3H IMPU HM3YUYCHUU (1)I/ISI/I‘ICCKI/IX SIBIICHUN U
mponeccoB, Ae€jgaTb BbIBOJALI €  HCIOJB30BaHUEM  ACAYKTHUBHBIX W HMHAYKTUBHBIX
YMOBaKJ'IIOLIeHl/If/'I, BbIIBUT'aTh IT'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCJIMYMH,

CaMOCTOSITEJIPHO BBIOMpAaTh CIOCOO pemnieHuss ydeOHOM (u3MYecKo 3amadu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB DEIICHHs, BBHIOOp HamOoJee MOAXOJSIICTO C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKue 1eiCTBUA

HCITI0JIb30BAThb BOIIPOCHI KaK I/ICCJ'IC,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

npoBOAUTL 110 CaMOCTOATCJIIBHO COCTABJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H"ICCKPII>1 OKCIICPUMCHT, HEOO0JIBIIIOE HCCJICAOBAHHUEC (1)1/131/1‘{601(01“0 SIBJICHUAA,

OLOCHUBATL HAa IMPUMCHUMOCTb U NOCTOBCPHOCTDH I/IH(l)OpMaI_[I/IIO, IMOJIYYCHHYIO B XOIC
HCCIICAOBAHUA UIIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTB 0606H_ICHI/I$I U BbIBOABI II0 pPE3yJibTaTaM
HpOBeI[éHHOFO Ha6JHOI[eHI/I$I, OIIbITa, UCCIICAOBAHMAA,

MNPOTHO3UPOBATL BO3MOXKHOC JalbHEHIIIee pa3BUTUC (1)I/I3I/I‘ICCI(I/IX nponeccos, a
TAKXXC BbIIBUT'ATb IPCAIIOJIOKCHUS 00 ux PAa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Padora ¢ undopmanueii:

NPUMEHATh PA3JIMYHBIE METOJIbl, MHCTPYMEHTHI M 3alpOoChl MPU IMOHMCKE U OTOOpE
nH(OpMAIMY WK TaHHBIX C YIETOM IMPEUI0KEHHON yueOHO! (pu3ndeckoil 3aaun;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATh MH(YOPMAIIUIO PA3IUUHBIX
BUJIOB U ()OPM IIPECTABICHHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpMYy IMpeaCTaBICHHS UHPOPMALUU U
WLUTIOCTPUPOBATH PEIIaeMble 33/1a4H HECIIO)KHBIMU CXEeMaMH, AUarpaMMaMu, HHOH rpadukoi
1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JeCTBHUA:

B XOJi¢ OOCYXKICHHS Yy4eOHOTO MarepHaja, pe3ylbTaToB JIA0OPaTOpPHBIX padoT U
MPOEKTOB 33JIaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TE€Mbl M BBICKA3bIBaTh HJICH,
HalleJICHHBIC HA PEIIeHHE 3aJa9l ¥ NOAIepKaHue 0IaroKenaTeIbHOCTH OOIeHHS;

COTIOCTABJISITh CBOM CYXKJEHUSA C CYXKICHUSMH JAPYTMX YYaCTHHKOB JHAJIOTa,
O0OHapyXHBaTh Pa3IMINE U CXOACTBO TIO3HIIHIA,

BbIpaKaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

NyOJIMYHO  TPEJCTaBISATh  PE3yJbTaThl  BBIMNOJHEHHOTO  (U3UYECKOrO  OIbITa
(3KCcriepuMeHTa, UCCieI0BaHus, IPOEKTa);

MMOHMMAaTh M UCIOJb30BaTh MPEUMYILECTBA KOMAH/IHON M MHAMBUAYAJIbHON pabOTHI
IIPU pEeIIeHNH KOHKPETHON (U3NYECKOM MpoOIeMBbl;

MPUHUMATh IIeJTM COBMECTHOHW JCSITELHOCTH, OPraHW30BBIBATH JCHCTBUS 1O €€
JOCTHIKEHHIO: PACIIPENICISITh POJIH, 00CYXIATh MPOIIECCHl U PE3YIbTATHl COBMECTHOM paOOTHI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

BBIIIOJIHATH CBOK YaCTh pa6OTI)I, JoCTurasi Kau€CTBCHHOI'0 pE3yjibTaTa IO CBOEMY
HAITpaBJICHUIO 1 KOOPAUHUPYSA CBOU )IGfICTBI/IfI C ApYruMH 4JI€HaMU KOMaH/BbI;

OIICHMBAaTh KadyecTBO CBOEr0 BKJIaJa B OOWUI MPOAYKT TO KPUTEPUSM,
CaMOCTOSITENIBHO CPOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIe YHHBepPcAJbHbIE YUeOHbIE 1eiCTBHS

Camoopranuszanms:

BBISIBIISITh TIPOOJIEMBbl B JKU3HEHHBIX W YYEOHBIX CHUTyalMsIX, TPeOYyIOIIUX s
peuieHus Gpu3nUecKux 3HaHUM;

OpUEHTUPOBATHCS B PA3NIMYHBIX MOAXOJAX MPUHATUS pEUICHUN (MHIUBUIYyalIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHITHE PELICHUI IPYIIOii);

CaMOCTOSITEJIBHO COCTAaBJIATh AJTOPUTM pelleHus (U3MUecKkod 3afauyu WM IJIaHa
UCCIIEIOBAaHUSI € Yy4YETOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeiaraeMble BapUaHThl PEeLICHU;

ACJ1aTh BLI60p u 6paTb OTBCTCTBCHHOCTD 3a PCHICHUC.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

AaBaThb a/ICKBATHYIO OLCHKY CUTYyalluX U IpeAjiaraTsb IJIaH eé HU3MCHCHUA,

OOBSICHATh NPUYMHBI JOCTH)KEHMs (HEIOCTM)KEHUS) pPe3y/bTaTOB JEATElIbHOCTH,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTBb KOPPCKTHUBBI B ICATCIIBHOCTDb (B TOM YHUCJIC B XO BBINIOJTHCHUA (1)I/I3I/I‘ICCKOFO
HUCCICOOBAHUA HIIN npoeKTa) Ha OCHOBC HOBBIX 06CTOHT€J’IBCTB, N3MCHHUBIIHNXCA CHTyElL[PII’I,
YCTAHOBJICHHBIX OIJ_II/I60K, BO3HHUKIIHNX pr,Z[HOCTeI\/'I;

OLCHUBATBL COOTBCTCTBUC PE3YyJIbTAaTa LECJIN U YCIIOBUAM,

CTaBUThb ceOsI HA MECTO APYyroro 4eJ0BCKa B XO0J€ CIIopa UM JUCKYCCUH HAa HAYYHYHO
TCMY, IOHUMATb MOTHUBBI, HAMCPCHUS U JIOTUKY APYTroro;

NpU3HaBaTh CBOE MpaBO Ha OMIMOKY NpH peuieHUH (U3MYecKHX 3ajady WA B
YTBEPKACHUAX HA HAYYHBIE TEMbI M TAKOE 5K€ IIPaBO IPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xoHniy o0ydenust B 7 KJjiacce MpeIMETHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUN:

HUCITIOJIL30BAaTh IIOHATHUA: (1)I/I3I/I‘I€CKI/I€ U XMMHUYCCKHUEC SABJICHHA, Ha6JHOI[CHI/IC,
OKCIICPUMCHT, MOACJIb, THUIIOTE3a, CIAWHHIIbI (bI/ISI/I‘-IeCKI/IX BCJIMYMH, aTroM, MOJICKYIA,
arperaTHble COCTOSIHHS BelecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe
JIBYDKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEIHOE), TpaeKTopus,
paBHOJIEHCTBYIOIAsE  cuja, JAepopmanus (ympyrasi, IUJIaCTHYECKasi), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBI;

paznuuath  siBiueHUs (Auddy3us, TEIoBOE JBIKEHHWE YaCTUIl  BEIIECTBa,
paBHOMEpHOE JBIWKEHHE, HEPAaBHOMEPHOE JBIDKCHHE, WHEPIHs, B3aUMOJCUCTBUE TeT,
paBHOBecHE TBEPMABIX TEJ C 3aKPEIJIEHHON OChIO BpAILlCHUs], Tepeada JaBIeHUsT TBEPIIMHU
TeJaMH, JKUJIKOCTSAMH W Ta3aMu, arMoc(depHoe [aBlieHWe, IUIaBaHUE TeJ, MPEBPAIICHHS
MEXaHUYECKOW DHEpPruM) IO OIMHUCAHWIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3NYECKOe SBICHUE;

pacrno3HaBaTh MPOSIBICHNUE U3YYEHHBIX (PU3UUECKUX SBJICHUI B OKpY)KaloOIleM MHUpE,
B TOM uHcie (u3nueckue SBJICHHUS B TNPUPOJE: MPUMEPHl ABWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMHU B KHBOW M HEXUBOM NMPUPOJE, NEHCTBUE CHIIBI TPEHUS B MPHUPOJE U TEXHHUKE,
BIIUSIHUE aTMOC(EPHOTO JaBJIEHUS Ha >KMBOW OpraHu3M, IUIaBaHWE pPbIO, pblYard B Teje
YelioBeKa, MPU OSTOM MEpPEeBOJUTh NPAKTUUYECKYIO 33Jadyy B Y4eOHYIO, BBIJIEISThH
CyIIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKHUX SBIICHUII;

ONHCBHIBATH H3YYCHHBIC CBOWCTBA Tel W (HU3UYECKUE SIBICHUS, HCIIOIB3YS
(¢u3uveckue BeNMYMHBI (Macca, 0OBEM, TIJIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTb,
CpelHsIsI CKOPOCTh, CHJIa YNPYrOCTH, CHJA TSDKECTH, BEC Tela, CHJIa TPEHHS, NaBJICHUE
(TBEpHOTO TENa, KHUAKOCTH, T'a3a), BRITAIKABAIONIAS CHJIa, MEXaHUYecKasi padoTa, MOIIHOCTb,
TUIEYO CHIIBI, MOMEHT CHJIBI, KOO (GHUIIMEHT TOJIE3HOTO IEHCTBHUS MEXaHU3MOB, KHHETHUYECKAsT
W TIOTEHIMAlbHAs SHEPrusi), NMPHU ONMCAHWHM MPABWIBHO TPAKTOBATh (DHU3MUECKUN CMBICI
UCIIOJb3yEeMbIX BEJUYMH, MX OOO03HAYCHUS M CAMHUIBI (U3NYCCKUX BEIUYMH, HAXOIUTh
(bopMyITbI, CBA3BIBAIONIUE TAaHHYIO (U3UYECKYIO BEIIMYHHY C IPYTUMHU BEITHYMHAMU, CTPOUTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIHYNH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS U MPOLECCHI, HCIOJIb3YS
MpaBWiia CJIOXKEHUs cuil (BOOJb OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, IpaBUJIO paBHOBecHs pbluara (0J0Ka), «30J0TOE MPABHIIO» MEXAHHKHU, 3aKOH
COXPaHEHHUs MEXaHUUECKON SHEPTUH, PU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

O0OBACHATH (bHSH‘IeCKI/IC SIBJICHHS, TPOLECCChI U CBOICTBA TCJI, B TOM 4YHUCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MNPAKTUKOOPUCHTHUPOBAHHOI'O XadpaKTCpa: BbIABIATHL HIPUYUHHO--
CJICACTBCHHBIC CBsA3U, CTPOUTH 00BbsACHEHHE M3 1-2 JIOTMYECKHUX IIIaroB C OHOpOﬁ Ha 1-2
HU3YUCHHBIX CBOMCTBA (1)I/IBI/IIIGCKI/IX ﬂBHeHHﬁ, (l)I/ISI/ILICCKI/IX 3dKOHa WJIKW 3aKOHOMCPHOCTH;

pemiaTh pacy€THble 3ahaud B 1—2 JeicTBUS, HMCMONB3Ys 3aKOHBI M (OPMYIIBI,
CBsI3bIBalOIME (hU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJa4yM 3allUCHIBATh
KpaTKoe YCJIOBHUE, MOJICTABIATh (GU3NUYECKUE BEIUYUHBI B ()OPMYINBI M MPOBOAUTH PACUETHI,
HaxXoJUTh CIpPaBOYHbIE JaHHBbIE, HEOOXOJMMBIE JUI pEHICHUs 3a/1ad, OILCHMBATh
PEATMCTUYHOCTh MOJYYeHHON (PU3UYECKOM BETMUMHBI;

pacrio3HaBaTb HpO6JICMBI, KOTOPBIC MOKHO PCHIMTL IIpU TTOMOIIHA (I)I/ISI/I‘-ICCKI/IX
MCTOZOB, B OIMMCAHHUU HCCJIICAOBAHUS BBIACIIATH MPOBEPACMOC MPCAIIOJIOKCHUC (FI/IHOTCSY),
pa3jindatb U UHTCPHPCTUPOBATH HOJ'Iy‘ICHHBIfI pe3yJIbTaT, HAXOAUTH OIIMOKH B X0J¢€ OIIbITa,
ACJIaTh BbIBOABI IO €0 pE3yJibTaTaM,



MIPOBOJIUTH OIIBITHI IO HAOIIOACHUIO (PU3UYECKHX SBICHUN WIH (PU3HUECKUX CBOICTB
Tel:  (OpPMYIMpPOBATh  IPOBEPAEMBIC  MPEINOJNIOKEHUs, CcOoOMpaTh  YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aMUCHIBATH X0/ OTBITA U (POPMYIUPOBATH BHIBOJIBI,

BBIIIOJIHATH NIPSIMbIE U3MEPEHNUSI PACCTOSIHUS, BPEMEHHU, Macchl Tejla, 00bEMa, CUIIbI U
TEMIIEpaTypbl C HCIOJIB30BAaHUEM aHAJOTOBBIX M LU(POBBIX NPHOOPOB, 3aNUCHIBATH
MoKa3aHust MprOOPOB ¢ YIETOM 3aJaHHOH aOCOTIOTHON MOTPEIIHOCTH U3MEPEHHIA;

MIPOBOJIUTH MCCIIEJIOBAHUE 3aBHCUMOCTH OJHON (PM3MUECKON BEIWYHHBI OT JIPYrou ¢
HCI0JIb30BAHUEM NIPSIMBIX U3MEPEHUH (3aBUCUMOCTU IIyTH PABHOMEPHO ABMXKYILETOCS Teja
OT BPEMEHH JIBWKEHUS TeJla, CUJIbl TPEHUsI CKOJIBKEHHUS OT Beca Telsa, KadecTBa 00paboTKu
IIOBEPXHOCTEH TE€JI M HE3aBUCHMOCTH CWJIBI TPEHHs OT IUIOLIAJAM COIPUKOCHOBEHUS TEll,
CWJIBI YIIPYTOCTU OT YJUIMHEHHUS NPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa NMOTPYKEHHON
4acTU TeJla U OT IUIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIIyOUHBI,
Ha KOTOPYIO TOTPYKEHO TeJIO, YCIOBUM IUIABAaHUA TEJ, YCIOBHUM pPAaBHOBECUS pblyara M
OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHUU y4EOHOIO HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHUS, Cleayd MpeAJIoKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yJabTaThl
MOJIyYUEHHON 3aBUCHUMOCTH (U3MYECKMX BEJIMYMH B BUAE MPEUIOKEHHBIX TaOmuI U
rpaduKoB, e1aTh BBIBOBI 10 pe3yJbTaTaM HCCIEI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHUs (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPJIOTO TeJa, CUjla TPEHUSI CKOJIBKECHHS, JaBICHUE BO3/IyXa, BHITATKUBAIOIAS
cuIIa, ICUCTBYIONIAs Ha MOTPYKEHHOE B )KUAKOCTH TEIO, KOADPHUITUEHT MOIE3HOTO ACHCTBUSA
MPOCTHIX MEXaHU3MOB), CIEAYS MPEITONKEHHON UHCTPYKIIUU: TIPU BBITIOJTHEHUU U3MEPEHUN
coOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BHIYHMCIISATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

coOnrofaTh MpaBuja TEXHUKUM O€30MacHOCTH MNpu paboTe ¢  J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIUMBI JEHCTBUS NPHOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIMUECS COCYIbl, OapoMeTp, pblYar, MOJBMKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TIOCKOCTh;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS H3YyYEHHBIX NPUOOPOB U TEXHUUYECKHX
YCTPOWCTB C ONMOPOM Ha WX ONMUCaHUd (B TOM YHCIE: TOIIIUIHUKHA, YCTPOWCTBO
BOJIONIPOBOJA, THJIPABIUYECKUN TPEcc, MaHOMETp, BBICOTOMEp, IOPIIHEBON Hacoc,
apeoMeTp), HCIOJb3ys 3HAHUS O CBOMCTBaX (U3WYECKUX SBICHUM U HEOOXOIUMbIe
(buznuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TPUMEPHl (HAXOOUTh HHQPOPMAIMIO O TMPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsA (U3NYECKUX 3HAHUW B TOBCEAHEBHOW JKM3HM [Uid 0OecredyeHUs
0€30MacHOCTH MPH 0OpalIeHUH ¢ TPUOOpaMU M TEXHUUYECKUMHU YCTPOMCTBAMHM, COXPaHEHUS
3JI0pPOBbS U COOMIOACHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKpPYXKAIOIIeH cpejie;

OCYILICCTBJIATD OT60p HMCTOYHHUKOB I/IH(i)OpMaLII/II/I B I/IHTepHCTC B COOTBCTCTBHUHU C
3alaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCHOIIUXCA 3HaHUH U HYTGM CpaBHCHUA
PA3JIMYHBIX UCTOYHHUKOB BBIIACIIATH I/IH(i)OpMaI_H/IIO, KOTOpas ABJISICTCA HpOTHBOpe‘lHBOﬁ nin
MOJKET OBITh HCHOCTOBepHOﬁ;

UCTOJb30BaTh TPU  BBINOJHEHWH  YYEOHBIX 3aJaHUNl  HAYYHO-TIOMYJISPHYIO
JTUTEpaTypy (PU3HYECKOro CoJepkKaHUs, CIPAaBOYHbIE MaTepUabl, pecypchl cetu VHTepHeT,
BIaJIeTh NMpUEMaMHU KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHUs MHPOPMAIMHM M3 OJHOU
3HAKOBOMW CHUCTEMBI B JAPYTYIO;

CO31aBaThb COOCTBEHHBIC KpaTKUC IMUCbMCHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBe 2—3
HCTOYHHUKOB HH(bOpMaHHH (1)I/I3I/I‘IGCKOI"O COZACPIKaHUA, B TOM YHCIIC HY6J'II/I‘IHO JACIaTh
KpaTKue COO6IJ_ICHI/I}I O pe3yyibTaTax HNPOCKTOB HIIN y‘-IC6HLIX I/ICCHC,[[OBaHPlﬁ, npu 35TOM
Ir'paMOTHO HCIIOJIB30BATb I/ISY‘ICHHHﬁ MOHSITUNHBIN arrapar Kypca (I)I/I3I/II(I/I, CONIPOBOKIAATH
BBICTYIIJICHUC Hpe3CHTaHHCﬁ;



MIPU BBITIOJTHEHUHU Y4€OHBIX TIPOCKTOB U UCCIICAOBAHUN pacTIpeieisiTh 00A3aHHOCTHU B
IpylIe B COOTBETCTBHM C IIOCTABJIICHHBIMU 3a/ladyaMU, CJIEAWTHh 3a BBIIOJHEHHEM ILIaHA
NCWCTBUHM, aJE€KBATHO OLEHUBATh COOCTBEHHBIH BKJIAJA B JESATEIBHOCTH TPYIIIH,
BBICTPAauBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOLIUX.

K xoHniy o0ydenus B 8 kiiacce rnpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

HCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUJKEHHE aTOMOB H
MOJIEKYJI, arperatHbleé COCTOSIHHSI BEIIECTBA, KPHCTAIMYECKHE M aMopdHbIE Tena,
HACBIIICHHBI W HEHACBILIEHHBIM IIap, BIAXHOCTh BO3JyXa, TeMIlepaTypa, BHYTPECHHSA
JHEPIHUsl, TEIJIOBOW JIBUraTelb, dJIEMEHTAPHBIA MIEKTPUYECKUM 3apsijl, NIEKTPUUECKOE T0JIE,
IIPOBOJIHUKY U AUDJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

pasnuyath SABJICHMS (TEIJIOBOE pAaCUIMPEHHE U CKaTue, TeIionepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KaNWIISPHbIE SBIICHUS, MCIapeHHe, KOHJEHCAIUs, IUIaBJICHHUE,
KpucTayu3anus (0TBepAeBaHNe), KUIIEHUE, Teruionepeaayda (TemionpoBoHOCTb, KOHBEKIIHS,
U3ITy4YEHHE), MIEKTPU3ALNS TeJl, B3aUMOAECHCTBUE 3apsi/10B, AEUCTBUS AJIEKTPUUECKOTO TOKa,
KOpPOTKOE€ 3aMblKaHHe, B3aMMOJEMCTBHE MAarHuTOB, JIEHCTBME MArHUTHOTO TIOJISI Ha
MIPOBOJIHUK C TOKOM, 3JIEGKTPOMAarHuTHasi MHAYKIMS) [0 OMUMCAHUIO UX XapaKTEpPHBIX CBOMCTB
1 Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (GU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YYEHHBIX (PU3UUECKUX SBJICHUI B OKpY)KaloOIleM MHUpE,
B TOM YHUCIJIC (l)I/I3I/I'-IeCKI/Ie ABJICHUA B MPUPOAC: MOBEPXHOCTHOC HATAXKCHHUE U KAalTUJUIAPHBIC
SIBIICHUSI B TIPUPOJE, KPUCTAUIBI B Tpupone, manydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHWE POCHI, TymMaHa, HWHEsS, CHETa, HJICKTPUUECKHE SIBJICHUS B
atMocdepe, IMEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMITH, Apeid MOorocoB,
POJIb MarHUTHOTO TIOJISI JUTSL JKU3HW Ha 3emile, MOJISIPHOE CHSHUE, TPU 3TOM TIEPEBOIHUTH
MPaKTUYECKYI0 3a7ady B Y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SBICHUH;

OTHCHIBaTh M3y4YCHHbIE CBOMCTBA Tel U (HU3WYECKHE SBICHUS, HCIOJIb3Ys
¢usznyueckue BeIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEpPrusi, KOJIMYECTBO TEIUIOTHI,
yaenpHas TEIJIOEMKOCTh BEIEeCTBa, YAeIbHAs TeIUIOoTa IUIABJICHUS, yJelibHas TemioTa
napooOpazoBaHus, YyAeNbHAs TEIUIOTAa CropaHusl TOIUIMBA, KOd()(UIHMEHT MOJE3HOTO
NEMCTBHS TEIUIOBOM MallWHbI, OTHOCUTENbHAS BIAXXHOCTb BO3/yXa, SJCKTPUUECKUN 3apsij,
CHJIa TOKa, DJIEKTPUUECKOE HampsHKEHHe, CONPOTHBIICHHE MPOBOJHUKA, YIEIbHOE
COMPOTHBIIEHUE BEIIECTBA, padOoTa M MOIIHOCTb JJIEKTPUYECKOTO TOKa), MPU OMHCAHHUH
MPaBMWJIBHO TPAKTOBaTh (U3WYECKUN CMBICI HCIOJIBb3YEMBbIX BEJIMYUH, O0O3HAuEHUs U
€AMHULIBI (U3NYECKUX BEITUYHMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (U3UYECKYIO
BEIMYMHY C JPYTMMHU BEIMYUHAMHU, CTPOUTh TpadUKd U3YYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BEINYHH;

XapaKTCPHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/Ie SABJICHUS W TIPOLCCChI, UCIIOJIb3yHd
OCHOBHBIC ITOJIOKCHHA MOHGKYHHpHO'KHHeTH‘ICCKOﬁ TCOPpUU CTPOCHUA BCIICCTBA, IMPHUHIIMII
CYyIepriosnanuunu roJiei (Ha Ka4€CTBCHHOM ypOBHe), 3daKOH COXpaHCHHA 3apsdlad, 3aKOH Oma
UL ydaCTKa IEIH, 3aKOH I[)KOYHSI—HGHH&, 3daKOH COXpaHCHUA SHCPIruu, Mpu 3TOM J1aBaTb
CJIOBCCHYIO (I)OpMy.]'II/IPOBKy 3daKOHA 1 3allMChIBATh €T0 MAaTEMATUYCCKOC BBIPAKCHUC,

OOBSACHATH (1)1/13I/II-ICCKI/IC mponeccel u CBOMCTBA TCJI, B TOM YHCJIC MU B KOHTCKCTC
chyauHﬁ MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTEpa: BLBIABIATE IMMPUIUHHOCICICTBCHHLBIC
CBs3U, CTPOUTH 00bsiCHEHHE M3 |1—2 JIOTMYeCKHX IIIaroB C OHOpOfI Ha 1-2 HN3YYCHHBIX
CBOMCTBA (bHBPI"IeCKI/IX HBHGHI/Iﬁ, (I)I/BI/I‘IGCKI/IX 3aKOHOB HUJIN 3aKOHOMepHOCTCﬁ;

pemiaTh pacy€THble 3a7aud B 2—3 JEMCTBUS, MCIONB3YS 3aKOHBI M (OPMYIIBI,
CBsI3bIBalOIME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMA 3aJa4M 3allUCHIBAThH
KpaTKoe yCJIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX /ISl PELICHUS 3a/1a4, BEIOUPATh 3aKOHBI U



(bopmynbl, HEOOXOAUMBIE Ui €€ pelIeHHs], TPOBOJUTh PACYEThl U CPAaBHUBATH MOJyYCHHOE
3Ha4YeHHEe (PU3UIECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMHU;

pacrio3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPH HOMOIIM (DU3NIECKUX
METO/IOB, MCIIOJb3Yysl ONMCAHUE HCCIIEJOBAHMSI, BBIIEIATH IPOBEPSAEMOE IPEATNOI0KEHHE,
OLICHMBATh [IPaBUJILHOCTb MOPSIIKA IPOBEIEHUS UCCIIEIOBAHMSL, IEJIaTh BBIBOIBI;

MIPOBOJIUTH OIIBITHI IO HAOIIOACHUIO (PU3UYECKHX SBICHUN WM (PU3HUECKUX CBOICTB
TeN (KauUISIpHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3IyXa OT ero o0bhEMa, TeMIeparypsl,
CKOPOCTH IIpolLiecca OCTBhIBaHWS W HArpEeBaHMs NPU HU3IYYEHUM OT IBETa M3JIydarouei
(mornomaroniei) TOBEPXHOCTH, CKOPOCTh MCHApEHUs BOAbI OT TEMIEPATYPhl >KUJKOCTH U
iomaan €€ MoBEpXHOCTH, IJIEKTpU3alUs TeJl U B3aUMOJIEHCTBUE AJIEKTPUUYECKUX 3apsJIOB,
B3aUMO/ICHICTBUE TOCTOSIHHBIX MarHUTOB, BU3yaJU3allis MAarHUTHBIX IMOJIEH MOCTOSIHHBIX
MarHuTOB, JEUCTBUS MAarHUTHOTO I0JIsI HA IPOBOJIHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTAa,
CBOMCTBa  JJIEKTPOJABUraTeNsl IMOCTOSHHOTO TOKa):  (OpMyJHpOBaTh IMpOBEpPsSEMbIE
MIPENIOJIOKEHNS, COOMpPATh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pYAOBaHMSI, ONMUCHIBATH XOJ1
ombITa ¥ (pOpMyIHPOBATH BHIBOIL;

BBIIIOJIHATD IMPSAMBIC U3MCPCHUA TCMIICPATYPhI, OTHOCHUTEIIFHON BIAKHOCTH BO3/11yXa,
CHJIBI TOKA, HAIMPSIPKCHUS C UCIIOJIB30BAHUECM aHAJIOT'OBBIX HpI/I60p0B U JaT4YHuKOB (1)I/I3I/I‘~IGCKI/IX
BEJIMYMH, CpPAaBHUBATh pe3yJabTaTbl M3MEPEHUH C Yy4ETOM 33JaHHON  aOCOJIOTHOM
MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOW (DM3MUECKOW BEJMYHUHBI OT JPYTOH C
WCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHMI (3aBHCHMOCTH COTIPOTHBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOMIAJAX TIONIEPEYHOT0 CEUEHHMS W  YACJIBHOIO COMNPOTHUBJIEHUS BENIECTBa
MPOBOJIHUKA, CHJIBI TOKa, UAYIIETO 4Yepe3 MPOBOJHUK, OT HAMPSHKEHUS HA TPOBOJHUKE,
WCCTeOBaHUE TIOCIEJOBATEIIPHOTO W MApaUICIbHOTO  COSAUHEHWUW  TPOBOTHUKOB):
IJIAHUPOBATh HCCIEOBAHUE, COOMpPATh YCTAHOBKY W BBITIOJHATH HW3MEPECHHS, CIEHys
MPEAJIOKEHHOMY TUIaHy, (DUKCUPOBATh PE3YIbTaThl TOJTYYECHHOW 3aBUCUMOCTH B BHJIC
TaOuI] ¥ TpadUKOB, JIeJaTh BEIBOIBI IO pe3yibTaTaM UCCIICI0BAHMUS;

MIPOBOJUTH KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEIMUYUH (yAenbHas TermIo€MKOCTh
BEIIECTBA, COMPOTHUBJICHHE IMPOBOJHHMKA, pab0Ta M MOIIHOCTh D3JIEKTPUUECKOTO TOKa):
IUIAHUPOBaTh ~ M3MEPEHHUs, CcOOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CIeAys
MPeI0KEHHOM UHCTPYKIUH, ¥ BHIYUCIISATH 3HAYCHUE BETUUYHHBI;

coONMoaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu paboTre ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYCHHBIX MPHUOOPOB U TEXHHUUYECKUX
YCTPOICTB C OMOPOM HA UX ONMHUCAHUS (B TOM UHKCIIE: CUCTEMa OTOIUICHHSI JIOMOB, TUTPOMETD,
napoBasi TypOWHA, aMImepMeTp, BOJBTMETP, CUETYHK  OJIEKTPUYECKON  HSHEpPrum,
AIIEKTPOOCBETUTEIbHBIE ~ TPHUOOPBI,  HarpeBaTelbHBIC  AIEKTPONPUOOPHl  (TIpUMEpHI),
AIIEKTPUYECKHE MPEIOXPAHUTEIH, AIEKTPOMATHUT, 3JEKTPOBUTATEIh MOCTOSHHOIO TOKA),
UCIOJIb3YSl 3HAaHUSA O CBOMCTBaX (U3MYECKUX SBJICHHM U HeoOXoaumble (QuU3UUecKHe
3aKOHOMEPHOCTH;

paciio3HaBaTb IMPOCTbIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIIbHBLIC HpI/I60pr 1o
CXeMaM " CXEMAaTUYHbIM pPUCYHKaAM (H(HZ[KOCTHLIﬁ TEPMOMETpP, TEPMOC, IMCHUXPOMCECTD,
TUTrpoOMETpP, ABUTATCIIb BHYTPCHHCT'O CrOpaHUsd, SJICKTPOCKOII, peOCTaT), COCTaBJIAATh CXCMBbI
QJICKTPUYICCKUX LIENell ¢ MocCaenoBaTeIbHBIM M napauiC/;ibHbIM COCIUHCHUCM JSJICMCHTOB,
pasjinvdas yCJIOBHBIC 0003HAYCHUS PJICMEHTOB DJICKTPUYICCKUX ueneﬁ;

NPUBOJAUTH TNpPHUMEPHl (HAXOAUTh HHGOpPMAIMIO O TNpUMepax) MPaKTHYECKOrO
UCTOJb30BaHUS  (PU3MUYECKMX 3HAHUH B TOBCEIHEBHOW JKM3HU Ui  oOecredeHus
0€30MaCHOCTH MpU OOpAIIeHUU C MPUOOpaMU U TEXHUYECKHMMH YCTPOHCTBAMH, COXPaHEHUS
3JI0POBBSI U COOJIFOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;



OCYIIECTBIISITh MOMCK HMH(POpMauuu (U3NYECKOTO cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U IIYTEM CPAaBHEHMS JOIOJHUTEIbHBIX UCTOYHUKOB BBIJIEIATH
nH(pOPMAIIHIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBOM UM MOKET OBITH HEJIOCTOBEPHOM;

WCTOJBb30BaTh TPU  BBINIOJHEHWU  YYEOHBIX 3aJaHUNl  HAYYHO-TIOMYISPHYIO
TUTEeparypy (PM3MYECKOro COJepKaHUs, CIPABOYHBIE MAaTEpUabl, pecypchl cetu VHTepHeT,
BJIQJIETh NMpHEMAaMHU KOHCIIEKTHPOBAHHs TEKCTa, MpeoOpa3oBaHusi MHGOpPMALMKA W3 OJHOU
3HAKOBOM CUCTEMBI B IPYI'yIO;

co3/aBaTh COOCTBEHHbIE NMUCHMEHHBICE M KpAaTKHE YCTHBIE COOOIIEHUs, 0000Imas
UHPOpPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (DU3MYECKOTO COJEpXKAHHs, B TOM YHCIE
MyOJIMYHO TIPENCTABIIATh PE3YJIbTAThl MPOSKTHOW WIIM HMCCIEI0BATEIBCKON NIESTEIBHOCTH,
IpU 5TOM TPAMOTHO HCIIOJIB30BaTh HM3YYCHHBIM TOHSATHHHBIN anmapar Kypca (HU3UKH,
COIIPOBOXKIATh BBICTYIUICHHE NPE3CHTALUEH;

IIPpU BBINIOJIHEHUU Y4YEOHBIX NPOEKTOB W HCCIEAOBaHMNA (PU3MUECKUX IMPOIECCOB
pacnpenensiTb 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABIEHHBIMHU 3a/1a4aMH, CIEAUTH
3a BBINOJHEHUEM IUIaHA JCHUCTBUH M KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JEATEIbHOCTh TPYNIbl, BBICTPaWBaTh KOMMYHHUKaTHBHOE
B3aUMO/IEHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K xoH1y 00yuyenus B 9 kjacce nmpeIMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHH:

WCIOJIb30BAaTh TMOHATHS: CHCTEMa OTCcu€Ta, MaTepuajbHas TOYKa, TPAEKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOro JBMKEHUs, aedopmanus (ynpyras, IUIacTHUECKas),
TpEeHHE, LEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSKECTH,
abCOIOTHO TBEPJIOE TENO, LIEHTP TSHKECTH TBEPJAOTO Teja, PaBHOBECHE, MEXaHUYECKHe
KoJjieOaHusl U BOJIHBI, 3BYK, HH(QPa3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJHBI, IIKaia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JaJbHO30PKOCTh, CHEKTPbI UCIYCKAaHUS U
MOTJIoIEeH s, anb(a, 6eTa- 1 raMMa-u3JIydeHus, U30TOIbI, AepHas SHEPreTHKA;

pasnuyath SABJICHUS (paBHOMEPHOE W HEpaBHOMEpPHOE MPSIMOJIMHEMHOE IBHKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE MaJeHHE TeJ, pPaBHOMEpPHOE
JBUKEHHE 0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JBIKEHHUE, KoJiebaTeabHOoe
IBUKEHHE (3aTyXalollue W BBIHYXJCHHbIE KojeOaHus), PE30HAHC, BOJIHOBOE JIBUXKEHHE,
OTpakKeHHE 3BYyKa, MPSMOJIMHEHHOE pPACHpOCTpaHEHHUE, OTPAKEHUE U MPEJOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3lio’KeHHE Oelloro CBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIbHBIX I[BETOB, JAWCIIEPCHUS CBETA, ECTECTBEHHAs PaJMOAKTUBHOCTb, BOSHUKHOBEHHE
JUHENYaToOro CHEeKTpa M3JIyuyeHHs) MO OMHUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUYECKUX SBJICHUN B OKpPYXKAIOILEM MHUDE
(B TOM umcie (uznyeckue SBIEHUS B NPHUPOJE: MPUIMBBI U OTJIMBBI, JBUKEHHUE IJIAHET
CoJiHEeYHOM CHCTEMBI, PEaKTUBHOE J[IBUKEHHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSCEHHE, CEHCMHUYECKHE BOJHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTHYECKUE
SBJICHUsI B MpUpoJie, OHOJOrMYECKoe JeHCTBHE BHMIUMOIO, YIbTPa(QHUOIETOBOIO U
PEHTI€HOBCKOTO M3JIyY€HHH, €CTeCTBEHHbIH paanoakTHBHBIM (DOH, KOCMHUYECKUE JIy4H,
pPaiMoOaKTUBHOE H3IIy4YEHHE NMPHUPOJHBIX MUHEPAJIOB, IEHCTBUE PAJINOAKTUBHBIX H3ITy4YE€HUN
Ha OpPraHu3M YesloBeKa), IPU 3TOM MEPEBOANTh MPAKTHUECKYIO 3a/1auy B YUeOHYIO, BBICIATh
CYIIECTBEHHbIE CBOMCTBA (pU3HAKN) (PU3MUYECKHUX SBJICHUM;

ONHCBIBATL H3YUYCHHBLIC CBOMCTBa Te€I H (1)I/IBI/IquKI/IC SABJICHUS, HUCIHOJIB3Ys
(1)I/I3I/ILICCKI/IC BCJIIMYMHBI (CpCI[HHSI U MIHOBCHHAasA CKOPOCTL TCJIa NpPH HEPABHOMCPHOM
ABUIKCHUH, YCKOPCHHUC, ICPCMCUICHUC, IIYTbhb, YIJIOBass CKOPOCTb, CHUJIa TpCHUA, CHIIA
YIIpYroCcTtu, Cuja TsAKECTU, YCKOPCHUC CBO60,Z[HOFO nmaacHusi, BEC TCJid, UMIYIILC TCJIA,
HUMITYJIbC CHJIBI, MCXaHUYCCKast pa60Ta U MOIIHOCTb, NOTCHIHAJIbHAs JSHCPrust TECia,



MIOJHATOTO HAJ IMOBEPXHOCTBIO 3€MJIM, IIOTEHLHMAJIbHAs DJHEPrUs CKATOW IIPYKUHBI,
KMHETUYECKasi PHEprusi, MOJHas MeXaHU4YecKas 3HEprus, MepHoJ M 4YacToTa KoseOaHui,
JUIMHA BOJIHBI, [POMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, ITOKA3aTEIb IIPEIOMIICHUS
Cpenbl), IPH OMUCAHUH TPABMIIBHO TPAKTOBATH (DU3NUECKUN CMBICI MCIIOJIB3YEMbIX BEIUYHH,
00O3HaueHUsT W EAMHUIBI (U3NYECKUX BEIUYMH, HAXOTUTHh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (DPU3UYECKYIO0 BEJIMYHMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH I'padUKd H3y4EeHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJl, (PU3MUECKUE SBJICHUS U IIPOLECCHI, HCIOJIb3YSI 3aKOH
COXPAaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYNEPIIO3ULIMH CUJT, TPUHIIMIL
oTHOcuTeNnbHOCTH ['anmuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHMsI HMIIYJIbCA, 3AKOHBI
OTpa)XEHUsI U IPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOr0 U MACCOBOTO YMCEN IIPU
STICPHBIX PEAKLHUAX, TIPU STOM JaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €T0
MaTeMaTH4eCKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE IPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIE€ U B KOHTEKCTE
CUTYallull MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh HMPUUYUHHO-CIIEJACTBEHHBIE
CBSI3M, CTPOMUTH OOBSICHEHME M3 2—3 JIOTMYECKHX IIAaroB C ONOpOH Ha 2—3 H3Y4YEHHBIX
CBOMCTBa (PU3NYECKUX ABICHUH, PU3NUECKHUX 3aKOHOB MJI 3aKOHOMEPHOCTEN;

pemate pacy€THble 3a7auyu (ONMUparolIMecss Ha CUCTEMY M3 2—3 ypaBHEHHUN),
MCIO0JIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (PU3UUECKHE BEITMUYMHBI: HA OCHOBE aHalln3a
YCIIOBHUS 33/1a4Ml 3aMUCHIBaTh KPATKOE YCIOBUE, BBISBISATH HEIOCTAIOIINE UM M30BITOUHBIE
JTaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUIS PEIICHUs, TPOBOIUThH PAcU€Thl U
OIIEHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUsI (PU3NUECKON BETMUNHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpU MOMOIIU (U3NIECKUX
METO/IOB, MCIOJb3Yysl OMHCAHUE HCCIIEOBAHMS, BBIAEIATH MPOBEPSIEMOE IMPEANOI0KEHHE,
OLICHMBATh MPABWIBHOCTh TOpsAJKA IPOBEACHHUS HCCIEAOBaHUsA, [elaTb BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOMIOIEHUH U OTIBITOB;

MIPOBOJIUTH OIBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBJICHUN WIH (GU3NYECKUX CBOWCTB
Ten (u3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPIUH, 3aBHUCHMOCTh
nepuoja KojeOaHui MPYKUHHOTO MasTHHKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMILUTUTY/bI MaJbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
paszioxkeHue 6eyoro CBeTa B CHEKTpP, U3yYeHHE CBONCTB M300pa)K€HUS B MJIOCKOM 3epKajie U
CBOMCTB HU300pakeHHs] TpeaMeTa B coOuparouieil jauH3e, HaOJIOJCHHWE CIUIOIIHBIX H
JUHENYaThIX CIEKTPOB M3IYYEHHUS): CAMOCTOSTEIbHO COOUpPATh YCTAHOBKY M3 U30BITOUHOTO
Habopa 000py0BaHMs, OTUCHIBATH XOJ OIBITA U €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX W3MEPEHUH, ONpeesss CpeaHee
3HaYCHUE U3MEpSIeMOi BeNMUYMHBI ((POKYCHOE pPACCTOSHUE COOHMpAroIied JIMH3BI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHus (M3MEPUTEIILHOTO MPUO0Opa);

IpOBOAUTL HCCICAOBAHHC 3aBUCHUMOCTEH (I)I/ISI/I‘IGCKI/IX BCIINYHUH C HUCIIOJIB30BAHUEM
IPpAMBIX H3MepeHHﬁ (33.BI/ICI/IMOCTL ITyTU OT BPEMCHHU IIPpHU PABHOYCKOPCHHOM ABHXKXCHUUN 0e3
HavyajabHOM CKOPOCTH, IICpHOLa KOJIEOAHUH MaTEeMaTUYECKOr0 MasgTHUKA OT JJINHBI HUTH,
3aBUCUMOCTHU YIIa OTpPAKCHUS CBETA OT YIJla HaJACHUA W Yrjla MPEJIOMIJICHUS OT YIJla
Ha,[[eHI/IH)Z IJIaHUPOBATh HCCICI0BAHUC, CaMOCTOSATCIIbHO CO6I/IpaTB YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAaThI HOHy‘IGHHOﬁ 3aBUCUMOCTH (1)H3I/I‘ICCKI/IX BCJIIMYHH B BUJIC Ta6J'II/II_I n
l"pa(l)I/IKOB, ACJIaTh BbIBOJLI 10 PE3YyJIbTaTaM HUCCIICIOBAHUA,

NIpOBOANUTHL KOCBCHHBLIC H3MCPCHUS q)HSI/I‘IeCKI/IX BCJIIMYMH (CpCI[HfISI CKOpOCTh U
YCKOPEHUC TCJIa IPU PABHOYCKOPCHHOM JIBHKCHUU, YCKOPCHUC CBO6OI[HOFO naacCHUs,
JKECTKOCTH IIPY>KUHEI, K03(1)(1)I/II_II/I€HT TPCHUA CKOJIBKCHHUS, MCEXaHUYCCKasd pa60Ta nu
MOIIIHOCTb, 4YaCTOTa W TIECPUOL KOJICOAHWH MaTEeMaTHYECKOI0 MU MPY’)KUHHOI'O MAasATHUKOB,
OIITUYCCKasa cCulia CO6Hp8.IOIJ.I€I>i JINH3HbI, paﬂHOaKTHBHLIﬁ (bOH)I IJIaHUPOBATh U3MCPCHMU,
CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIIIOJIHATL U3MCPCHUS, CIICAYA HpCHHO)KCHHOﬁ



WHCTPYKIIMH, BBIYUCIATh 3HAYEHUE BEJIMUMHBI U aHAJIM3UPOBATH MOJTYYECHHBIE PE3YJIbTATHI C
Y4E€TOM 3aIaHHOM MOTPEIIHOCTHA U3MEPEHMIA;

coOMolaTh MpaBWIa TEXHUKU OE30MacHOCTH Ipu padboTre ¢ J1abopaTopHBIM
obopynoBaHuem;

pa3nuyaTh OCHOBHBIC NMPU3HAKU M3YYCHHBIX (PU3MUECKUX MOJENeil: MaTephaibHas
TOUYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIM MCTOYHUK CBETa, JIyd, TOHKAas JIMH3a,
IJIaHEeTapHas MOJEIb aTOMa, HYKJIOHHAs: MOJIEJIb AaTOMHOTO $1pa;

XapaKTEepU30BaTh MPUHLHUINBI JCHUCTBUS H3YYCHHBIX MPUOOPOB W TEXHUUECKUX
YCTPOICTB € OMOPOM Ha MX ONUCaHUS (B TOM YHCIE: CIUIOMETP, JAaTYUKU IOJIOXKEHUS,
paccTosiHUST U YCKOPEHHUs, PaKeTa, 3XOJOT, OYKH, MEPUCKON, (oToanmapaT, ONTUYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, JI03UMETpP, KaMmepa BuiibcoHa), McIoyb3ysl 3HaHUSA O CBOMCTBAx
(bu3nIecKuX SABICHUA U HEOOXOMMbIE (PU3HUUECKUE 3aKOHOMEPHOCTH;

HCII0JIb30BATh CXEMbI U CXEMATUYHLIC PUCYHKU U3YUYCHHBIX TCXHUYCCKUX yCTpOfICTB,
U3MEpPUTENbHBIX MNPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IMpPH PEIIeHUU YyueOHO-
MPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBI ISl IOCTPOESHHSI N300pakeHU B TUIOCKOM 3epKaJie
1 coOuparolei JIMH3E;

MPUBOJIUTh TpPUMEpPHl (HAXOOUTh HHQOpPMAIMIO O TMpPUMEPax) MPaKTHYECKOTrO
UCIOJIb30BaHUS (U3NYECKUX 3HAHUW B TOBCEAHEBHOW JKM3HM [Uid 0OecredyeHUs
0€30MacHOCTH MpH 0OpalleHnH ¢ TpudopaMu U TEXHUYECKUMH YCTPOICTBaMH, COXpaHEHUS
3JI0pOBbsI U COOJIFOJIEHHS] HOPM JKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOLIEH Cpeie;

OCYIIECTBIIATh TOUCK WHpopmaruu Qusnueckoro cojaepxkanus B HHTepHEeTE,
CaMOCTOSITEIFHO  (POPMYJIUPYsl TTOUCKOBBIM  3alpoC, HAXOIUTh IYTH ONpPEIeTICHUs
JIOCTOBEPHOCTH  TIOJydeHHOW WH(POpPMAIMM HAa OCHOBE MMEIONMIMXCS 3HAHUUA |
JOTIOJIHATEIbHBIX HCTOYHHUKOB;

WCIOJIb30BAaTh MpPH  BBINOJHEHUU Y4eOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
IuTepaTypy (pusMueckoro coaepikaHus, ClipaBOYHbIe MaTepuaibl, pecypchl cetu MHTepHeT,
BIAJETh MpHUEMaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIUU U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE M YCTHBIE COOOIIIEHHUSI Ha OCHOBE MH(OpMaIun
U3 HECKOJBKMX MCTOYHHKOB (DU3UYECKOTO COJCpPKAHUSA, IyOJIMYHO TIPEICTABIATH
pe3ysbTaThl MPOCKTHOW WM HCCIICAOBATEIBCKON JICATEIILHOCTH, TPH 3TOM TI'PAMOTHO
UCIIOJb30BaTh M3YYCHHBIM TOHATHHHBIA amnmapar u3y4aeMoro pasziena (usuku u
COINPOBOKJATh  BBICTYIUICHHUE TMpE3eHTaluell ¢ y4éTOM OCOOCHHOCTEH —ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue KonunuecTBo yacos ‘ DJIeKTPOHHBIE
Wi pa3jienos u TeM Beero || Konrponbusie ||[IpakTuueckue (mdposbie)
IIPOrpaMMbI paBOoTEI paBGOTEI 00pa3oBaTeIIbHbIE
pecypcsl
Pazjnen 1. ®usuka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MuUpa ‘
1.1||®u3uka - Hayka o 2 [[BubmmoTeka IIOK
pupoJie https://m.edsoo.ru/7f4161
94]]
1.2 ||®usnueckue 2 1 [[BubmmoTeka IIOK
BEJTMYUHBI https://m.edsoo.ru/7f4161
94]]
1.3||[EcTecTBEeHHOHAYUYHBIH 2 1 [[BubmmoTeka IIOK
METO/T IO3HAHUS https://m.edsoo.ru/7f4161
94]]
Jlo6asuTh cTpoKy |
‘I/ITOFO 10 pa3zuerny H 6 H ‘

‘Pa:me.ﬂ 2. IlepsonayajibHbIe CBECHNS 0 CTPOCHHH BellecTBa

2.1||Ctpoenue BerecTBa 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4161
94]]

2.2 | /IpmxeHne u 2 1 [[BubmuoTeka IIOK
B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4161
YaCTHI[ BEIIECTBA 94]]

2.3||Arperatabie 2 [[BubmuoTeka IIOK
COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f4161

94]]

‘ﬂ06aBI/ITI> CTPOKY ‘

‘I/ITOFO 0 pasJeiny || 5 || ‘

‘Pamen 3. /IBu:keHHe U B3auMOJeiicTBUE TeJl ‘

3.1||Mexanudeckoe 3 [[PubmuoTexa [JOK
JIBHOKEHUE https://m.edsoo.ru/7f4161

94]]
3.2||Nuepmus, macca, 4 1 [[BubmuoTeka [JOK
IUIOTHOCTH https://m.edsoo.ru/7f4161
94]]
3.3||Cuna. Buabl cun 14 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4161
94]]
‘[[O6aBI/ITB CTPOKY ‘
‘I/ITOFO IO pa3feiny || 21 || ‘

‘Pasz[e.n 4. JlaBjieHHe TBEPIABIX TeJl, }KMIKOCTEH 1 ra3oB

4.1|TaBnenue. [lepeqaua
TABIICHUS

TBép,Z[LIMI/I TCJIaMU,

3

[[bubmuoTexa [IOK
https://m.edsoo.ru/7f4161
947]
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‘ H)KI/IHKOCTSIMI/I u rasamMmn H

4.2 | daBiaeHue )UuIKOCTH 5 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4161
94]]
4.3||AtmochepHoe 6 [[bubmmoTexa [IOK
JlaBJICHUE https://m.edsoo.ru/7f4161
94]]
4.4| TeticTBUE KHUIKOCTH U 7 1 3 [[bubauoreka ITOK
rasa Ha Morpyx¢HHOE B https://m.edsoo.ru/7f4161
HUX TEJIO0 9]]
‘I[0621BI/ITI) CTPOKY ‘
‘I/ITOFO o pazjaeny H 21 H ‘
‘Pa3)1e.11 S. PaboTa u MOIIHOCTb. JHEPIHUst ‘
5.1|PaboTa m MOIIIHOCTH 3 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4161
94]]
5.2||[TIpocThle MEXaHU3MBI 5 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f4161
94]]
5.3 |[Mexannueckas 4 1 1 [[BubmmoTeka IIOK
SHEPTHUs https://m.edsoo.ru/7f4161
94]]
‘H06aBI/ITI> CTPOKY ‘
‘I/ITOFO o pazjaeny H 12 H ‘
‘H06aBI/ITI> MOJIYJTh ‘
‘H06aBI/ITI> paznen ‘
‘Pe3epBHoe BpeMsl || 3 || “ H ‘
OBILEE KOJIMYECTBO 68 3 12
YACOB I10
[TPOTPAMME
8 KUIACC
No HaumenoBanue KommuectBo yacoB | DJIEKTPOHHBIE
n/m| - pas/enoB u Tem Bcero || Kontponsusle || IIpakTuyeckue (muposrie)
MIPOrPaMMBbI pPaBOTHI PaBOTHI 00pa3oBaTeNbHbIC
pecypchl
Pa3pgen 1. TenioBble IBJICHUSA ‘
1.1||Ctpoenue u cBoiicTBa 7 [[bubmuoTeka [IOK
BEIIIECTBA https://m.edsoo.ru/7f4181
ce]l
1.2||TemoBble MpoIecchl 21 1 5 [[bubmuoreka ITOK
https://m.edsoo.ru/7f4181
ce]l
‘[[O6aBI/ITB CTPOKY ‘
‘I/ITOFO IO pa3aeny H 28 H ‘
‘Pasz[e.n 2. DyleKTpUYeCKNE U MATHUTHbIE SBJICHUS ‘
‘2.1 HQHeKTqueCKI/Ie H 7 H H 1 H[[BI/I6J‘II/IOTeKa HOK ‘
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3apsiapl. 3apsHKESHHBIC https://m.edsoo.ru/7f4181
TENa U UX ce]]
B3aUMOJICHCTBHE
2.2|[TocTostHHBIH 20 1 7 [[BubmmoTeka IIOK
AIIEKTPUUYECKHI TOK https://m.edsoo.ru/7f4181
ce]l
2.3|[MarHuTHbIC SIBJICHUS 6 1 15 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f4181
ce]l
2.4||DneKTpOMarHuTHas H 4 [[BubmmoTeka IIOK
HAYKIIHS https://m.edsoo.ru/7f4181
ce]l
lo6asuTs cTpoky |
‘I/ITOFO 0 pas3ieny H 37 H ‘
‘I[O6aBI/ITB MO1yJIb ‘
‘I[O6aBI/ITB paznen ‘
‘PezepBHoe BpeMst H 3 H H H ‘
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10
I[TPOTPAMME
9 KJIACC
No HanmeHnoBanue KomnuuectBo gacoB DnexTpoHHbIe (UG POBHIE)
/1 pa3zaemnoB U TeM Beero KOHTPOJbHEIE TTpakTudeckue 00pa3oBaTeNbHBIE PECYPCHI
L TIpOTpaMMBI paboThI paboThI
Pa3nen 1. Mexanuveckue siBJICHUSA
1.1||Mexanunueckoe 10 1 [[BubmmoTeka IIOK
JIBHKEHUE U https://m.edsoo.ru/7f41a4
CII0COOBI €ro a6]]
| ||ormmcanus
1.2||Bzaumopeiicteue ten| 20 1 3 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41a4
L a6]]
1.3|3akoHbI cOXpaHEHUS 10 3 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41a4
L a6]]
‘I[O63.BI/ITI> CTPOKY
‘I/ITOFO 10 paszeiy H 40 ||
‘Paaz[e.n 2. Mexann4eckue K0JIeOAHUA M BOJTHBI
2.1||MexaHn4eckue 7 3 [[bubmnoTeka [TOK
KoJIeOaHHSI https://m.edsoo.ru/7f41a4
L a6]]
2.2||MexaHUYeCKHUEe 8 1 3 [[bubmnoTeka [TOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4
L a6]]
‘HO6&BI/ITL CTPOKY
‘I/ITOFO 0 paszaerny H 15 H
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Paznen 3. 3J'ICKTp0MaFHHTH06 OJI€ U 3JICKTPOMArHUTHbLIC BOJIHbI

3.1/ DnekTpoMarHuTHOE 6 2 [[bubauoreka ITOK
1oJie u https://m.edsoo.ru/7f41a4
ANIEKTPOMArHUTHBIC a6]]
BOJIHBI
‘):[OGaBI/ITI) CTPOKY ‘
‘I/ITOFO 10 paseny H 6 H ‘
‘Pa3)1e.11 4. CBeToBbI€ SIBJICHHS ‘
4.1|3ax0HbI 6 2 [[bubauoreka ITOK
pacrpocTpaHeHUs https://m.edsoo.ru/7f41a4
| |lcBeTa ab]]
4.2)|JTuu3b 6 3 [[bubmmroTeka [IOK
U OTITUYECKHE https://m.edsoo.ru/7f41a4
| |[mpubopst a6]]
4.3||Pazmoxenne 6emoro 3 2 [[bubmmoTreka IIOK
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4
L a6]]
‘210621BI/ITL CTPOKY ‘
‘I/ITOFO 10 paserny H 15 H ‘
‘Pa:me.ﬂ S. KBaHTOBbIE SIBJICHHSA ‘
5.1\ Ucnyckanue u 4 1 [[bubmmroTeka [IOK
MOTJIOIIEHUE CBETa https://m.edsoo.ru/7f41a4
| |laromom a6]]
5.2||CTpoeHHEe aTOMHOTO 6 1 [[BubmmoTeka IIOK
saapa https://m.edsoo.ru/7f41a4
] a6]]
5.3||SImepHble peakuuu 7 1 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41a4
L a6]]
‘I[O63.BI/ITI> CTPOKY ‘
‘I/ITOFO 10 pasjaeny H 17 || ‘
‘Pamen 6. IloBTOPHUTEIBLHO-00001IAKO NI MOLY.Ib ‘
6.1\ ToBTOpEHUE U 9 2 [[bubmunoreka [TOK
000011eHne https://m.edsoo.ru/7f41a4
COJIepKaHMs Kypca a6]]
(dusuku 3a 7-9 kmacc
‘I[O63.BI/ITI> CTPOKY ‘
‘I/ITOFO 10 paszeiy H 9 || ‘
‘I[O68.BI/ITI> MOJYJIh ‘
‘I[O68.BI/ITI> paszaen ‘
OBLLEE 102 3 27
KOJIMYECTBO
YACOB I10
[TPOT'PAMME
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