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PABOYAS ITPOI'PAMMA

[IpenmeT ¢usuka (6a30BbIiA YPOBEHB)

Knacc7a,78,8a,8B,9a,98B

OO0111e€ KOJMYECTBO YACOB MO yueOHOMY TuiaHy 238 4, o 68 4. (2 4. B HeEN0) B 7-
8 kimacce, 102 4. (3 4. B HeAEN0) B 9 Kiacce

CocrasiieHa B COOTBETCTBUM ¢ DeaepanbHON paboueii mporpamMmoii no (pusuke.

YueOHuk: dusuka 7 xnacc: 0a30Bblii ypoBeHb: yueOHuk/ M.M. Tlepbikun, A N
MBanoB. — Mocksa: [Ipocsewmenue, 2023.

duzuka 8 knacc: 0a3oBblil ypoBeHb: yueOHuk/ M.M. Ilepbikun, A .M. BaHoB. —
Mocksa: IIpocsemenue, 2024.

duzuka 9 knacc: 0a3oBblif ypoBeHb: yueOHuk/ M.M. Tlepbikun, A .M. BaHoB. —
Mocksa: [Ipoceemienue, 2025.

Paccmotpena Ha 3acenannut MO yuuTeneil €CTECTBEHHOHAYYHbIX AUCIUIIINH
[Iporokon Ne 1 ot «27» aBrycra 2026 r.

Pykosoauresns MO Cunernazosa U.B.
(MOAMHUCH)




MNOACHUTEJIBHASA 3ATIMCKA

[Tporpamma no pu3uke Ha ypoBHE OCHOBHOIO 00111ero 00pa3oBaHUsl COCTaBJIEHA HA OCHOBE
NOJOXKeHUH U TpeOOBaHMH K pe3yjbTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBartenbHOI mporpammel, npeactasieHHbx B ®I'OC 000, a Takxke ¢ yuérom enepanbHoil
paboueii mporpammbl Bocnutanust 1 KoHuenuuu npenopaBaHusi yaueOHoro npeamera « usmuka.
ConepxaHue  nporpaMMbl 1o  (¢u3MKe  HampaBlieHO  Ha  (OpPMHpOBaHHUE
€CTECTBEHHO-HayYHON TIPaMOTHOCTH OOYyYalOIIMUXCS M OPraHU3alMI0 H3y4eHus (U3UKU Ha
IesTeIbHOCTHON OcHOBe. B mporpamme no ¢usmke y4UTHIBAIOTCS BO3MOXHOCTH yueOHOro
npeamera B peanuzauuu  TpedoBaHuit DPI'OC OOO k nmaHUPyeMbIM JIMYHOCTHBIM U
MeTanpeaAMETHbIM  pe3yiabTataM  OOyuYeHHus, a  TaKXKe  MEXIpPEIMETHble  CBS3H
€CTeCTBEHHO-HAay4HbIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO 001IEro 00pa3oBaHuUsl.
[Iporpamma no ¢u3uke yCTaHaBIMBAET pachpenesneHHe yuyeOHOro marepuana no ropam
oOyuenuss (Mo Kjaccam), NpeaaraeT NPUMEPHYIO IOCJIEAOBATENIbHOCTh HW3YUYEHHUS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs NPEAMETHOTO COAEPIKAHUS U Y4ETE BO3PACTHBIX OCOOEHHOCTEN
o0yyaroLuxcsl.
[Tporpamma no ¢pusmke pazpadoTaHa C LEIbIO OKa3aHUs METOAMUYECKONH MOMOILH YUHTEIO
B CO3[JaHUU paboyel MporpaMMel 1o yueOHOMY MpeaMeTy.
duzHka SBJISETCS CUCTEMOOOPA3YIOLIMM Uil €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IMPOLECCOB U SIBJIEHHH, U3y4aeMbIX XMMHEH,
Ouonoruen, actpoHoMueil 1 Gu3nUecKoil reorpadueli, BHOCUT BKJad B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TNpenocTaBisier Hauboyiee siCHble OOpas3lbl MPUMEHEHHS HAaydyHOro MeTona
MO3HAHUSI, TO €CTh CIIOCO0a MONTYYEHUs TOCTOBEPHBIX 3HAHUN O MHpeE.
Onna u3 rnaBHBIX 3aaad pusnyeckoro oOpa3oBaHUs B CTPYKType oOuiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHMHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HWHTEpeca K Hayke Yy
oOyyarouxcs.
Nzyuenne ¢u3nku Ha 0a30BOM ypOBHE IMPEAIOJaraeT OBJAACHHE CIENYIOIHUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:
® Hay4HO OOBSCHATH PU3UYECKUE SIBICHUS,
® OLICHMBATh U NIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIECAOBAHUS,
® UHTEepPIpPETUPOBAaTh JAAaHHbIE M HCIOJIb30BaTh HAy4HbIE IOKA3aTeIbCTBA [UIS
TMOJTy4eHHs! BHIBOJOB.
[enn u3yuyeHust (HU3MKU Ha YPOBHE OCHOBHOrO OO0lIero oOpa3oBaHUs OMNpeneseHbl B
Konuenuuun npenogasanus yueOHoro npeamera «@usuka» B 00pa3oBaTENbHBIX OPraHU3ALUSIX
Poccuiickoit ®enepauuy, peanu3yoOLUX OCHOBHbIE O0IE00pa3oBaTeNbHbIE MPOrPaMMBEl,
yTBepkaA€HHON peweHueM Konnernn MunucrepcTa nmpocsewenust Poccuiickoit @enepauun
(nporokon ot 3 nexadpst 2019 r. Ne [IK-4BH).
Heau uzyuyeHus pusnKu:
e mpuOOpeTeHHe HHTEepeca W CTPEMJIEHHS OOYYalOIIMXCS K HAy4YHOMY H3YUYEHHIO
MPUPOJBI, PA3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPENCTABJEHHWI O HAy4yHOM MeTOoAe TO3HaHUs U (OPMHpPOBAHHUE
MCCIIEIOBATEIbCKOrO OTHOLIEHHUS K OKPYIKAIOIIMM SIBJICHUSIM,;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHMsI KaK Pe3ysibTaTa U3Y4YEHHUS OCHOB CTPOEHHUS
MaTtepuu U pyHIaMEeHTaIbHbIX 3aKOHOB (PH3HUKH;

e (dopMupoOBaHHE MPENCTABIEHUI O posK (GU3UKU IJIs1 PA3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHHUKH U TEXHOJIOTUH;



e pa3BUTHE NpPEACTABIEHUH O BO3MOXHBIX cdepax Oyayuweil mnpodeccHoHanbHOMI
NesTeIbHOCTH, CBA3aHHOW C (PM3UKOM, MOArOTOBKA K JajbHEHIIEMY OOYYEHHUIO B 3TOM
HarpaBJIEHHH.

JocTukeHne 3THX Leneil mporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO o0OILEro

o0Opa3oBaHus 00eCeYUBAETCS PELIEHUEM CIEIYOLINX 3a4a4;

e npHOOpETEeHHE 3HAHUI O AMCKPETHOM CTPOEHHUH BEILECTBA, O MEXaHHUECKHUX, TETUIOBBIX,
3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puOOpeTeHHe YMEHUH OINUCBhIBaTh W OOBSCHATH (PU3MUECKHE SIBIEHUS C
MCIIOJIb30BAaHHEM NOJYYEHHbIX 3HAHUI,

® OCBOEHHE METOJIOB pELIEHHs] MNPOCTEHIIUX pPacCU€THBIX 3a7ad C MCIMOJIb30BAHHEM
bu3ndecKux Mozeneid, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 331ay,;

e pa3BUTHE YyMEHHUIl HaOMIOAaThb NPUPOAHbIE SIBIEHUS U  BBINOJHATH  OMBITHI,
nadopatopHble padoThl M 3KCNEPUMEHTAJIbHbIE HCCIENOBAHUA C MCIMOJb30BAHUEM
M3MEpHUTENbHBIX MPUOOPOB;

e ocBoeHHe MpHEMOB padoThl ¢ MH(POpMaLueill (U3NYECKOro COAepIKaHUs, BKIIOYAs
MHQOPMALMI0 O COBPEMEHHBIX MAOCTIXKEHMAX (PU3MKH, aHaliu3 W KPUTHYECKOe
OLIeHHBaHHe HHPOpMaLIUHY;

® 3HAKOMCTBO CO cepamu MpodheCCUOHATBLHON NeSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOIA,
1 COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha TOCTHXKEHUSIX (PU3NYECKONH HAYKH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs
oTBOoAuTCs 238 "acoB: B 7 kyacce — 68 yacos (2 yaca B Henento), B 8 kiacce — 68 yacos (2 yaca B
Henenro), B 9 knacce — 102 yaca (3 yaca B Henesro).

[Ipennaraemslii B mporpamme no Gpusuke nepeueHb JadopaToOpHbIX pabOT U OMBITOB HOCUT
pEeKOMEHIATeNbHbIA XapakTep, YYUTENb NeNaeT BbhIOOp MpOBEAEHHUs JabOpaTOpHBIX paboT U
OTBITOB C YYETOM MHIUBUAYAJIBHBIX OCOOEHHOCTEH O0YYarOLIMXCsl, CITUCKA SKCIIEPUMEHTANIbHBIX
3aJaHMi, IpeiaraeMbIX B paMKaX OCHOBHOI'O FOCYapCTBEHHOIO 3Kk3aMeHa 1o (U3UKe.



COAEP)KAHUE OBYUYEHHUA
7 KJIACC

Pa3zgen 1. ®usuka v eé poJib B NO3HAHUM OKPYKAKOLIEro MUpa.

®dusnka — Hayka o npupoze. Asnenus npupoabl. PuUsndeckue sIBIEHUS. MEXaHUUYECKUE,
TEIIOBBIE, 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

duznueckue BenuuuHbl. HM3mepenue ¢Qusnueckux BenuuuH. Pusnueckue npuOOPHI.
[TorpemHOCTh U3MepeHUl. MexxayHapoaHas CUCTEMA €IUHULL

Kak ¢u3uka u npyrue ecTeCTBeHHble HayKH H3y4aroT npupony. EcrecTBeHHO-Hay4HBbIH
METOI TIO3HaHUsS. HaOMJeHHe, NOCTAHOBKA HAYYHOIO BONPOCA, BBIABHIKEHHE THIIOTES,
SKCMEPUMEHT N0 TNpPOBEpKe TUMoTe3, OObscHeHHe Hadmonaemoro siBieHus. OmnucaHue
(bu3UUeCKUX SIBIIEHHI C MOMOLIBIO MOAEIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Ousnueckue MpuOOpPBI U MpouLenypa NpsMbIX U3MEPEHHUH aHAJOrOBbIM U LIU(GPOBBIM

npudbopom.

Jlabopamopusie pabomst u onsimol.

1. OnpepnesneHue LEHbI AENEHHs LIKAIbl U3MEPUTEIBHOTO nproopa.
H3mepenne pacCcTosiHU.
H3mepeHue 06bEMa JKUIKOCTH U TBEPAOTO Tea.
OnpeneneHue pa3mMepoB MabIX Tel.
H3mepenune TtemnepaTypbl NpU MOMOIIM >KUAKOCTHOIO TEPMOMETpPAa U AaT4MKA
TEeMIlepaTyphbl.
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6. IlpoBeneHue uccienoBaHMsl MO MPOBEPKE TMIIOTE3bl: NaJbHOCTh IMOJIETA IIAPHKA,
MYIIEHHOr0 TOPU3OHTAIIBHO, TeM Oouiblie, 4yeM OOoJbLe BHICOTA MyCKa.

Pa3nen 2. [lepBoHauanbHble CBeAeHHS 0 CTPOEHHH BelIECTBA.

CtpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONbITHL, OKa3bIBAKOLIHE
IUCKPETHOE CTPOEHHE BELIECTBA.

JiBmokenue wvactul BemiecTBa. CBsi3b CKOPOCTH IBHXKEHMSI 4YaCTULl C TeMIlepaTypoil.
BpoyHoBckoe nBukeHue, auddys3us. B3aumoneiicTBue 4YacTHULl BELIECTBA. MNPUTSHKEHHE U
OTTaJIKMBaHUE.

ArperaTtHble COCTOSIHUSl  BELIECTBAa: CTPOEHHE Ta3oB, OJKUAKOCTEN M  TBEPABIX
(xpucrajuiyeckux) Tena. B3auMocBsA3b Mexay CBONHCTBAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHbIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJbL.

Hemoncmpayuu.

1. HaOnroneHue GpOyHOBCKOIO ABHXKEHHSI.

2. HabGmonenue nuddysuu.

3. HabmopneHue siBIeHUN, OOBSICHAIOIMXCS MPUTSHKEHUEM UJIM OTTAJKUBAaHHEM YacCTHLI

BELLECTBA.

Jlabopamopusie pabomst u onsimol.

1. OueHka AMaMeTpa aToMa METOAOM PsiiOB (C Ucmosb3oBaHueM GoTorpaduii).

2. OnbIThl N0 HAOIIOAEHHUIO TETIJIOBOTO PACLIMPEHHS ra30B.

3. OnbITel 1O OOHAPYXKEHHIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIXKEHUSI.

Pa3aen 3. /IBHKeHHE U B3aUMOAEHCTBHE TeJl.



Mexanuueckoe nBuxeHHe. PaBHOMepHOe M HepaBHOMepHOe [BHkeHHe. CKOpOCTb.
CpenHsist CKOPOCTb MPU HEPABHOMEPHOM JIBHDKEHHH. Pacuér nyTH U BpeMeHHU ABUKEHUSI.

SAsneHue wHepuuu. 3akKOH HHepuuH. B3aumoneicTBue TeNn Kak NpPUYMHA HU3MEHEHHS
CKOpOCTH IBMXeHHUsl Tel. Macca kak mepa uHepTHocTH Tena. IInoTHocTh BewectBa. CBsA3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IUHHIIE 00bEMA BEIECTBA.

Cuna xak xapakrtepucTuka B3aumopeicteus Ten. Cuna ynpyrocty M 3akoH I'yka.
H3mepeHnue cuiibl C MOMOLIbIO THHAMOMETpa. SIBeHue TAroTeHus U cuia TsokecTH. Cuma TsikecTH
Ha Apyrux niaHerax. Bec rena. HesecomocTs. CrioxkeHue CUl, HalTpaBJIEHHbIX 110 OJHON NPsSIMOH.
PaBHoneiicTyromas cun. Cuna tpenusi. TpeHue CKOMbXKEHUsl U TpeHUe Mokosi. TpeHue B nmpupone
U TEXHHUKE.

Jlemoncmpayuu.

1. HaOmroneHne MeXaHU4eCKOro IBUXKEHHUS Tela.

2. H3zmepeHue CKOpOCTH NPSAMOJUHENHOIO JBUXKEHUS.

3. HalGnroneHue siBIEHUS] HHEPLIUU.

4. HaGmoneHue U3MEHEHUs] CKOPOCTH MPH B3aUMOACHCTBHH TeEJI.
5. CpaBHeHHe Macc MO B3aUMOAENCTBUIO TeJl.

CnosxeHue cull, HanpaBJIeHHbIX 110 OAHON NPSMOH.

Jlabopamopusie pabomst u onsimol.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOrO MABMXKEHUs (LIapUKa B KUIKOCTH, MOJEIH

3JIEKTPUYECKOrO aBTOMOOWIIS U TaK Jalee).
2. OnpeneneHue cpenHeill CKOPOCTH CKOJIbXKEHHs Opycka HMJIM LIapvKa MO HAaKJIOHHOM
TUJIOCKOCTH.

3. OmnpeneneHue NIOTHOCTH TBEPAOIO Tena.

4. OmnbIThl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb pacTsokeHus (nedopManiu) NPY>KHHBI OT
NPUJIOXKEHHON CHUJIBL

5. OnbIThl, AEMOHCTPUPYIOLHE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbXKEHHsI OT Beca Tejla U
XapakTepa CONMpPUKACaIOLIMXCs TOBEPXHOCTEH.

Pa3zpen 4. [laBjieHue TBEpPABIX TeJ, :KUAKOCTEH M ra3os.

Hasnenne. CniocoObl yMEHbLIEHHS U YBEIUYEHUs AaBleHus. JlaBnenue raza. 3aBUCUMOCTb
IaBJieHus ra3a ot o0béma, Temrneparypsl. [lepenaya naBiaeHus: TBEPAbIMU TEJIAMH, )KUAKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBmaTHueckue MalMHBL. 3aBUCUMOCTb HABJIEHHUS >KUIAKOCTH OT
rnyOunel. [uapocratudeckuii mapanokc. CooOmaromecs cocyawsl.  ['uapaenudeckue
MeXaHU3Mbl.

Atmocdepa 3emnu u armochepHoe nasienue. [IpHuMHBI CylIeCTBOBaHHMS BO3AYLIHOM
obonouku 3emnu. OnbiTr Toppuuemnu. M3mepeHue atmochepHOro namjeHHs. 3aBUCUMOCTH
aTMOC(pepHOro JHaBJE€HUS OT BBICOTBI Hax ypoBHeM Mops. IIpubopbl ans u3MepeHus
aTMoc(hepHOro NaBJIeHHUS.

JleficTBUE )KUOKOCTU U ra3a Ha MOorpy€HHOe B HUX Teno. BriTankuparomas (apxumenona)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.

1. 3aBUCHMOCTb AaBJIEHHUS ra3a OT TEMIepaTypbl.

Ilepenaya naBaeHuUsl >KUAKOCTBIO U Fa30M.
Coobwarormmecs: CoCyasl.

I'mppaBnnyeckuii npecc.

[TposiBneHue neicTBus aTMOCGHEPHOrO NaBJICHHUS.
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3aBUCUMOCTb BBITAJIKUBAKOLIEH CUJIbI OT OOBEMA MOrPY:KEHHOM 4YacTU Tejla U
TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BbITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM )KUAKOCTH.

YcnoBue muaBaHUs Ted. IJaBaHUE WM TMOTPY>KEHHE Tel B 3aBUCUMOCTU OT
COOTHOIIIEHUS MJIOTHOCTEN Tea U KUIKOCTH.

Jlabopamopusie pabomst u onsimol.

1.

HccnenoBaHne 3aBUCUMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrPYKEHHON B JKUAKOCTh
4acTH TeJa.

OnpeneneHue BBITAIKUBAIOLIEH CHJIbL, JEHCTBYIOLIEH Ha Teno, MNOrpyX€HHOE B
XKHUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLLEN CUJIbL, JEHCTBYIOLIEH HA TEJO B AKUIAKOCTH,
OT MaccChl Tena.

OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKMBAIOLIEH CHIIbI, A€HCTBYIOLIEH Ha
TEJO B XHIKOCTH, OT 0OBbEMA MOrpy>KEHHON B JKMAKOCTb YaCTU TeJla U OT IJIOTHOCTH
AKHUAKOCTH.

KoHcTpyupoBanue apeomeTpa WM KOHCTPYMPOBaHUE JIOAKM U OmNpeneneHue eé
IrPy30N0ABEMHOCTH.

Pazgen S. PaGoTa u MomiHOCTBL. DHeprusi.
MexaHunueckast pabota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs MIIOCKOCTb. IIpaBuiIo paBHOBECHS pblyara.
[IpumeHeHHne mMpaBuia paBHOBECUs! pbluara kK Onoky. «3osoroe mpasuiio» mexaHuku. KITJ]
MPOCTBIX MEXaHU3MOB. [IpocThie MeXaHH3MbI B ObITY U TEXHHKE.

Mexanuueckas 3Heprus. Kunernueckast u noreHuuanbHas 3Heprus. [IpeBpaiienue onHoro
BH/1a MEXAaHUUYECKOH 3HEpruU B ApYroi. 3aKOH COXPaHEHUs] IHEPIUHU B MEXaHHKE.
Jlemoncmpayuu

1.

IIpuMepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomst u onsimol.

1. Onpenenenue padOoTbl CHJIBI TPEHHs] NPU PABHOMEPHOM JBIDKEHMHM Tejla IO
TOPU30HTAJIbHOM MOBEPXHOCTH.
2. HccnenosaHue yClOBUH PaBHOBECHS pbluara.
3. Hsmepenue KIIJI Hak1OHHON MIOCKOCTH.
4. M3yueHue 3aK0OHA COXPAHEHUs] MEXaHUYECKON SHEPrUu.
8 KJIACC

Pa3zgen 6. TenuioBbie ABJICHUS .

OcHOBHbIE NOJIO’KEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOpUH CTPOeHUs BeulecTBa. Macca
U pa3M€pbl aTOMOB KW  MOJIEKYIJL. OHbITbI, MOATBEPXKAAOIIUE OCHOBHBIC ITOJIOKCHUSA
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM.

Monenu TBEPAOro, JKUIKOro U ra3000pa3HOro CocTosiHui BeectBa. Kpucramnuyeckue u

amopdHble Tena. OObsiCHEHHE CBOWCTB ra30B, )KUAKOCTEH U TBEPABIX TeJl HA OCHOBE MOJIOKEHHH
MOJIEKYJIIPHO--KMHeTHUeCkoil Teopud. (CMayuBaHME W KamWUISIPHbIE sIBICHUs. TerioBoe
pacUIMpPEHUE U CIKATHE.

Temnepatypa. CBsi3b TemnepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBMKEHHUS YacCTHLI.
BayTtpennsis sHeprust. CriocoObl U3BMEHEHHs BHYTPEHHEH SHEPTHU: TeIjIonepenaya i CoBepLIeHHe
paboTel. Buabl Terionepenayu: TEMIONPOBOAHOCTb, KOHBEKLIMS, H3JTyUEHHE.



KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTb BelecTBa. TermaooOMeH U TEroBOe
paBHOBecue. YpaBHeHHe TeruioBoro OanaHca. [lnaBieHue W OTBepIEBaHHE KPUCTAITMUYECKHX
BeIeCTB. Y IejbHas Teriora miasneHus. [lapooOpasoBanue u konaeHcauus. Mcnapenue.

Kunenue. YnenbHasi TeroTa napoodpa3oBaHusi. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT
aTMoCc(hepHOro NaBJIeHHUS.

Brnaxnocts BO3nyxa.

DHeprus Tomauea. Y 1ebHast TernjaoTa CropaHHusl.

[Mpunuune! pabotel TeroBbix nsuratened KIIJI Terooro asurarens. TeryoBbie
JBUTaTENIM U 3alUTa OKPYXKAKOLIEH Cpeabl.

3aKOH COXpaHeHHUsl U MPEeBpaLleHHs SHEPTUH B TEIJIOBBIX MpPOLIEccaXx.

Jemoncmpayuu.

HaGnroneHue OpOyHOBCKOrO ABHXKEHHUSI.

HaGmronenue nuddysuu.

HabnroneHue siBneHuil CMauMBaHUs M KaITWJUISIPHBIX SIBJICHUIA.

HabnroneHue TenioBoro paclpeHust Tedl.

M3meHeHue naBieHus ra3a npu U3MEeHEeHHH 00bEéMa U HarpeBaHUM UJIH OXJIAXKIEHHH.
[IpaBuna u3MepeHust TeMnepaTypbl.

Bunsl Tennonepenauu.

OxnaxaeHue npu COBEPLIEHUH pabOThI.

© 0Nk WwNR

HarpeBanue npu coBeplLieHHH pabOThl BHEIIHUMH CHJIAMH.

=
o

. CpaBHeHME TEMIOEMKOCTEN pa3IMYHbIX BELLECTB.

=
=

. HaGroneHue kunexus.

=
N

. HabnroneHne nocTostHCTBa TEMIEPaTyphbl MPH TUIABJICHUH.

13. Mogenu TemIoBbIX ABUraTeNeH.

Jlabopamopusie pabomst u onsimel.

1. OnbITbl N0 OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJIIPHOTO NPUTSKEHHUSI.

OnbIThI MO BhIpAIIMBAHUIO KPUCTAJUIOB NOBAPEHHOM COJIM MJIM caxapa.

OnbITh! IO HAOJTIOEHHIO TEIMJIOBOTO PACUIMPEHHSI Fa30B, KUIKOCTEH 1 TBEPABIX TEJ.
Onpenenenue naBineHus Bo3ayxa B OAJUIOHE LINPHLIA.

OnbITEl, AEMOHCTPHUPYIOLIME 3aBUCHUMOCTb [aBJIEHUs BO3OyXa OT ero odwbéma u
HarpeBaHHs MJIM OXJIAKICHHUSI.

vk wnN

6. IlpoBepka rumoTe3bl JHUHEHHOH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHAKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TEMIIepaTyphl.

7. Habnronenue M3MeHeHHs1 BHYTPEHHEH SHEPruH Teja B pe3yJsbTaTe TeIulonepenadd u
paOOoThI BHEIIHUX CHJI.

8. MHccnenoBaHnue siBneHHs TEMIOOOMEHa MPU CMELIMBAHUH XOJIOAHON U ropsiueil BOAbI.

9. OmpeneneHne KOJMYECTBA TEIUIOThI, IMOJYYEHHOrO BOAOW MNpH TermIooOMeHe C
HarpeTbIM MeTAJJIMYECKUM LIMJIUHIPOM.

10. Onpenenenue yneabHON TEMIOEMKOCTH BELLECTBA.

11. UccaenoBanue nmpolecca UCMapeHusl.

12. OnpenesneHyrie OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

13. Onpenenenue yeabHON TEMJIOTHI MJIaBJIE€HUS JIbJa.

Pa3nen 7. JnekTpuyecKHe M MArHUTHDIE SIBJICHMSI.



DnexTpusauus Ten. J[Ba poaa anekTpudeckux 3apsanaos. BzaumoneiicTeue 3apsizkeHHbIX Tell.
3axoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOZENCTBUS 3aps>)KEHHBIX Tell OT BEJIMYMHbBI 3apsiioB U
PACCTOSIHUSI MEXKITY TEJIaMH).

Onexrpuueckoe nose. Hanpsk€HHocTh anexkTpuueckoro noss. IlpuHuun cynepno3unuu
3JIEKTPUUECKHUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJeMEHTapHbIA 3JekTpudeckuil 3apsia. CtpoeHue
atoMa. [IpoBOIHUKM U AUBNIEKTPUKH. 3aKOH COXPaHEHHs 3JIEKTPHUECKOro 3apsija.

DneKTpUUecKU TOK. YCIOBHSI CyLIECTBOBAHMS JJIEKTPUYECKOro Toka. McTouHUKH
NOCTOSIHHOrO ToOKa. JlefCTBUSI 3JEKTPUYECKOro TOka (TErUIOoBOE, XMMHUYECKOE€, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUAKOCTSX U raszax.

Onextpuueckass uenb. Cuna Toka. Jnekrpuyeckoe HampspkeHue. ConpoTHBIIEHHE
NpOBOJHUKA. YeNbHOE COMpOTHBJIEHHE BellecTBa. 3akoH Owma ansd  ydyacTka Lemnu.
[TocrnenoBarenbHoOe U NapajuielbHOE COEqUHEHHE POBOJHUKOB.

PaboTa 1 MOLITHOCTB 3JIEeKTpUYeCcKOoro Toka. 3akoH Jlxoynsi—JIeHna. DnexkTpuyeckue Lenu
1 TOTPeOUTENH 3JIEKTPUUECKOi sHepruu B ObITy. KopoTkoe 3aMbikaHue.

ITocrosiHHbIE MarHuThl. B3auMopeNcTBUE NOCTOSIHHBIX MAarHMTOB. MarHutHoe IMoJe.
MarnuTtHOe noJie 3eMJiu U ero 3HaueHue 11 xku3Hu Ha 3emute. OnbIT JpcTena. MarHutHoe nose
3JeKTpuueckoro Toka. [IpuMeHeHue 31eKTpOMarHuToB B TeXHUKE. J[eCTBHE MAarHUTHOTO MOJIS
Ha TMpPOBOAHMK C€ TOKOM. OJIEKTPOABMraTeslb MOCTOSHHOro Toka. Hcnonb3oBaHue
3JIEKTPOABUraTesiel B TEXHUYECKUX YCTPONCTBAaX U Ha TPaHCIOPTe.

Oneiter Papanest.  SIBneHue snekTpomarHuTHoW  uHAykuuu. IlpaBuno  JleHua.
OnexrporeHeparop. CnocoObl MONYYEHHsS 3JIEKTPUUYECKOH JHEPrUU. DJEKTPOCTAHLMH Ha
BO30OHOBJISIEMbIX HCTOUHHKAX SHEPTHH.

Jlemoncmpayuu.

DNIeKTpU3aLus Tel.

JIBa pona 3eKTpUYeCKUX 3apsa0B U B3aUMOJEHCTBHE 3aps’)KEHHBIX Tell.
Y CTpONCTBO U AENCTBUE 3JIEKTPOCKONA.

DnexTpocTaTHyeckas HHAYKLIHSL.

3aKOH COXpaHEeHUs AJIEKTPUUECKUX 3apsI0B.

[IpOBONHUKYU U AMBJIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUI 3JEKTPUUECKOro MOJIs.

M CcTOUHUKH MOCTOSHHOIO TOKA.

O N A WNPR

JIefCTBUS 3IEKTPUYECKOrO TOKA.

=
o

. DJIEKTPUYECKUI TOK B KUIKOCTH.

[y
=

. I'a30BbIi1 pa3psa.

=
N

. U3MepeHue cuiibl TOKa aMIIepMETPOM.

=
w

. I/Ismepeﬂne SJIEKTPUICCKOr0o HAMPSXKEHUS BOJIBTMETPOM.

=
N

. Peoctat u MarazuH COnpoTHUBJIEHUH.

=
wul

. BzaumMoneiicTBue NOCTOAHHBIX MAarHUTOB.

=
(9}

. MOHe.HI/IpOBaHI/Ie HEBO3MOXXHOCTHU pasa€ICHUsS MMOJTIOCOB MArHUTA.

=
~N

. MOHeJII/IpOBaHI/Ie MarHUTHBIX IOJIEH MOCTOSSHHBIX MAarHUTOB.

=
0o

. OnbIT OpcTena.

=
Yo}

. MarHutHoe nose Toka. DJIEeKTPOMAarHur.

N
o

. JleficTBME MarHUTHOT'O NOJISI HA TPOBOAHUK C TOKOM.

N
=

. aﬂeKTpOHBI/IFaTeJIb MNOCTOAAHHOI'O TOKA.



22,
23,
24,
25.

HccnenoBanue siBneHus 3J1€KTPOMAarHUTHOW HHAYKLIUU.

Onbiter Papanes.

3aBHCUMOCTD HarnpaBJI€HUA UHAYKLIUOHHOI'O TOKa OT yC.IIOBI/Iﬁ €ro BO3HUKHOBEHMUS.
DJeKTporeHepaTop NOCTOSTHHOIO TOKA.

Jlabopamopusie pabomst u onsimol.

1. OnbITbl O HAOMIOAEHHIO 3JEKTPU3ALMH TNl MHAYKLHMEH 1 MPH CONMPUKOCHOBEHHH.

2. Hccnenosanue nencTBUs SJEKTPUUECKOrO MO HA NPOBOAHUKHU U AUBJIEKTPUKH.

3. COopka u rpoBepka padoThI 3JEKTPHUECKOH LENH MOCTOSTHHOIO TOKA.

4. H3mepeHue U peryJupoBaHue CUJIbl TOKA.

5. H3mepeHue U peryaupoBaHUE HANPSKEHUSI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YE€PE3 PEIUCTOP, OT CONMPOTUBJICHUS
PE3UCTOPA U HANIPSDKEHUST HA PE3UCTOPE.

7. OnbITel, AEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JEKTPUUECKOro  CONMPOTHUBJICHHUS
NPOBOAHHUKA OT €ro JJIMHBI, TUIOLAAN NONEePEeYHOro CEYeHUs U MaTepuana.

8. IIposepka npaBuna CI0XKEHUS] HANPSDKEHU NPU MOCIEN0BATEIbHOM COEUHEHUH JBYX
PE3UCTOPOB.

9. IIposepka npasuna [Jisi CUJIbl TOKA MPU NapajieIbHOM COEAMHEHUH PE3UCTOPOB.

10. Ompenenenue paboOThI 3JTEKTPUUECKOTO TOKA, HAYLIErO Yepe3 pe3ucTop.

11. OnpeneneHye MOLHOCTHU 3JIEKTPUUYECKOrO TOKA, BbIAENSEMON Ha PE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HaNps>)KeHUsI Ha
Hel.

13. Onpenenenue KI1J] HarpeBarens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS NOCTOSIHHBIX MArHUTOB.

15. 3yyeHne MAarHMUTHOrO TNOJsl IOCTOSHHBIX MAarHUTOB NpU HUX OOBEOIUHEHUH H
paszneneHuu.

16. UccnenoBaHue AeNCTBUsS 3JIEKTPUYECKOrO TOKa HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTD CHJIbI B3aUMOAEHCTBUS KaTYLIKH C TOKOM U
Mar"HuTa OT CHJIbl TOKA U HaNpaBJIEeHHUs] TOKA B KaTyLIKE.

18. M3yueHue nencTBUss MArHUTHOTO MOJISl HA NPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHue paboThl 3J€KTPOIBUTATEIIS.

20. U3mepenue KIIJI anexTpoaBuratenbHONW yCTaHOBKHU.

21. OnbITEl MO MCCIEAOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHON MHIYKLMHU. HCCIEJOBaHHE
M3MEHEHUH 3HAYE€HUsl U HANPaBJIEHUs] UHAYKLIMOHHOIO TOKA.

9 KJIACC

Pazgen 8. Mexannieckue siBJICHHUS.

Mexanuueckoe nBixkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOro JABMXeHHUs. PaBHOMepHOe mnNpsMOJNMHENHHOe JABMxeHHe. HepaBHOMepHOe
npsiMoMHelHoe nBukeHue. CpenHsis U MIHOBEHHAash CKOPOCTb Teja IMpPU HEpaBHOMEPHOM

ABHUXKECHUU.
Yckopenue. PaBHOyckopeHHOe npsiMosiuHeliHOe aBikeHue. CBoOonHoe naaeHue. OmnbIThl

TIanunes.

PaBHOMepHOe nBUKEHHE MO OKpYykHOCTU. Ilepuon u uvacrora oOpaineHusi. JluHeiiHas u
yrjoBasi CKOpoCTH. LIeHTpocTpeMUTeNbHOE YCKOPEHHE.



Ilepsbiit 3akoH HbroToHa. Bropoi 3axon Herorona. Tperuit 3akoH Hetotona. Ilpunnun
CyNeprno3ULUH CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CUja TPEHHUS CKOJIbXXEHUs, CUJIa TPEHUs
NOKOs1, IPyryue BUIbI TPEHMUSI.

Cuna TsOKECTM M 3aKOH BCEMHUPHOIO TSTOTEHHS. YCKOpeHHE CBOOOIHOrO MaJCHUs.
JBuxenue raHeT Bokpyr Connua. [lepsas kocMuyeckasi ckopocTb. HeBeCOMOCTb U neperpysku.

PaBHOBecue MatepranbHON TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBeCHe TBEPAOro Tena
C 3aKpEIIEHHOM OChIO BpauleHusi. MomeHT cuibl. LieHTp TskecTu.

Umnynec Tena. M3meHenue umnynbsca. Mmnynsc cunibl. 3aKOH COXpaHEHHUs MMITYJbCa.
PeaxTuBHOE ABUXKEHUE.

MexaHnueckasi pabota U MOIHOCTb. PaboTa cun TspkecTH, ynpyroctH, TpeHus. CBsi3b
sHepruu U padotbl. [loTeHUHManbHas 3HEPrus Tena, MOAHSATOrO HAaJA TMOBEPXHOCTHIO 3E€MIIH.
IToreHumanpHas sHeprus cxxatoi npyxxunbl. Kuneruueckas sneprus. Teopema 0 KHHETUYECKON
SHEpruu. 3aKOH COXpaHEHHUs] MEXaHUYECKOH SHEPTHH.

Jlemoncmpayuu.

1. HaOnroneHue MeXaHU4eCKOro IBMXKEHHUs TeJla OTHOCHTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue nyTed M TPAEKTOPUN ABMXKEHUS ONHOIO M TOrO K€ Tesa OTHOCHUTENBbHO
pa3HbBIX TEJT OTCUETA.

H3mepenne ckopoCTH U YCKOPEHUs NPSIMOJIMHEHHOIO JBUXKEHHUS.
HccnenoBanue npu3HaKOB paBHOYCKOPEHHOIO IBUXKEHMUSI.
HabnroneHue nBuxeHHs Tesla Mo OKPY>KHOCTH.

S A

HaGnroneHue MexaHU4YeCKUX SIBJICHUH, MPOUCXOASIIUX B cUcTeMe oTcuéra «Tenexkay

NpHU €€ paBHOMEPHOM M YCKOPEHHOM JIBUXKEHHUH OTHOCUTENIbHO KabuHeTa PU3UKH.

3aBHCUMOCTb YCKOPEHHUs Tejla OT MaccChl TeJa U JeHCTBYIOIIEH Ha HEro CUJIbL.

8. HabmoneHue paBeHCTBA CUJT IPU B3aUMOAECHCTBUU TEJ.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JIBU>KEHHH.

10. Ilepenaya umnyJabca Npy B3aMMOJAEHCTBUH TEL.

11. IlpeoOpa3zoBaHust SHEPTHU MPU B3AUMOJEHCTBUH TEJ.

12. CoxpaHeHue UMIyJbca MPH HEYNPYroM B3aUMOAEHCTBHH.

13. CoxpaHeHHe uMnyJjbca Npu abCONOTHO YIIPYroM B3aUMOIEHCTBUH.

14. HabntoieHHe peakTUBHOTO JBUIKEHHUSI.

15. CoxpaHeHHe MeXaHU4eCKOH SHEPrHH MPU CBOOOTHOM NaJEeHHH.

16. CoxpaHeHue MeXaHU4eCKOH IHEPTUH NMPH ABHXKEHUH TeJla Mo 1eHCTBUEM NPy KUHBL.

Jlabopamopusie pabomst u onsimet.

1. KoncrtpyupoBanue TpakTa [Jisl pa3sroHa M JNajbHEHLIEr0 PaBHOMEPHOrO ABUXKEHUs
IIapyKa WJIH TEJIEXKKH.

2. OnpeneneHue CpeaHed CKOPOCTH CKOJBXKEHHs Opycka MJIM IBHXXEHUs IAapUKa I10
HAKJIOHHOMN MJIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM MABM)KEHMU IO HAaKJIOHHOM
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH NPH PABHOYCKOPEHHOM JBHXKEHHUHU Oe3
Ha4aJIbHOM CKOPOCTH.

5. TlIpoBepka runortesbl: €CiIM NPU paBHOYCKOPEHHOM JIBHXKEHUH 0O€3 HauaJbHOH CKOPOCTH

NYTH OTHOCSITCSI KaK Psil HEUETHBIX YUCEJI, TO COOTBETCTBYHOLIUE MPOMEXKYTKH BPEMEHHU

OIMHAKOBBL
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6. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIbBI HOPMAJIbHOTO
IaBJIEHUS.
7. Omnpenenenune ko3P PHULIMEHTa TPEHUS CKOJIbKEHUS.

o

Onpenenenue xECTKOCTU NPYKHUHBI.

9. OmpeneneHnie pabOTBl CHUIBI TPEHUS TNPH PABHOMEPHOM IBHXKEHHUH Tejla 110

rOpPU30HTAJIbHON NOBEPXHOCTH.

10. Onpenenenue padOThl CHJIBI YOPYroCTH NPU NOABEME TIpy3a C HCIOJIb30BAaHHEM

HEMOJBHXHOTO U MOJIBHKHOTO OJIOKOB.

11. M3yuyeHue 3aKOHa COXPAHEHHUs SHEPTUU.

Pazgen 9. MexaHuyeckue KoJieOaHUSI U BOJIHbDI.

KonebarenbHoe neuxeHue. OCHOBHbBIE XapaKTEPUCTHKH KOleOaHWN: NEepHOi, 4acToTa,
aMriauTyga. Marematuueckuil M MpY>XMHHBIA  MasaTHUKU. IIpeBpaineHue sHeprum mnpu
K0JIe0aTENIbHOM JABH)KEHHH.

3atyxaroimue kojeOanus. BoiHyxneHHble kojeOaHus. Pesonanc. MexaHHUYECKHE BOJIHBI.
CpoiicTBa MexaHu4eckux BoyiH. IIpononbHble U nonepeyHble BOIHBL. J{JIMHA BOJHBI U CKOPOCTb
e€ pacripocTpaHeHusl. MexaHu4eckue BOJIHbI B TBEPIOM Tejle, CEHCMUYECKHE BOJHBDI.

3Byk. ['pomMKkoCTb 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk 1 yIbTpas3Byk.

Jlemoncmpayuu.

Habnronenue konedaHuii Ten nmoa AeHCTBHEM CHIIbI TSXKECTH U CHIIbI YIIPYTOCTH.
Habnronenue konedaHuii rpy3a Ha HUTU M Ha TIPY>KUHE.

HabnroneHue BbIHYXIEHHBIX KOJeOaHHii U pe30HaHCA.

PacripocTpaneHue npoaoabHbIX U NONEPEYHbIX BOJIH (Ha MOJENH).
HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o vk wNR

AKyCTHUYECKUH pe30HaHC.
Jlabopamopusie pabomst u onsimel.
1. OmnpenesneHue 4aCTOTHI M MepHOAa KOJIeOAHUH MaTEMaTUYECKOrO MasiTHUKA.
2. OnpeneneHue 4aCTOThI U MepHOAA KoneOaHUH MPY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH MepHOAa KOJeOaHWI MONBELIEHHOrO0 K HUTH Ipy3a OT
JUTMHBI HUTH.
4. HccnenoBaHue 3aBHCHMOCTH NepHoaa KoJeObaHUil MPY>KUHHOTO MasTHHKA OT MacChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH mepuona KoyueOaHUH rpy3a, MOABELIEHHOTO K HHTH, OT
Macchl rpysa.
6. OnbIThl, AEMOHCTPHUPYIOLIHE 3aBUCUMOCTb NIepHoa KoeOaHUuH NPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a 1 >KECTKOCTH MPY>KUHBI.
7. HsmepeHue yckopeHusi CBOOOIHOrO MaaeHusl.
Pazgen 10. DieKTpoMarHuTHoe 1noJie M 3JIeKTPOMArHHTHbIE BOJIHbDI.
DNEeKTpPOMarHUTHOE NoJie. DJIeKTpOMarHUTHble BOJHBL. (CBONHCTBAa 3JEKTPOMArHUTHbIX
BoJiH. [1Ikana 3;1eKTpOMarHuTHBIX BOJIH. Mcronb30BaHHe 31€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHasi npupoaa ceeta. Ckopocth cBeTa. BosiHOBbIE CBOMCTBA CBeTa.
Jlemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonnoBble CBONCTBA CBeETa.
Jlabopamopusie pabomst u onsimol.
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1. H3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOLIBI MOOHJIBHOTO TesedoHa.
Pazgen 11. CBeToBble sIBJICHHUSI.
JlyueBas monenb ceera. Mcrounuku csera. IIpsiMonuHelHOe pacnpoCTpaHEHUE CBeETa.
3armenust ConHua u JIyHel. Otpaxenue csera. [lnockoe 3epkano. 3aK0H OTpakeHHs CBETa.
IIpenomnenue cBera. 3aKOH npenomiieHus: cBera. I[lonHOe BHYTpEHHEe OTpak€HHE CBETa.
Hcnonp30BaHHue NOJHOrO BHYTPEHHErO OTPAXKEHUsI B ONTHYECKUX CBETOBOAAX.
Jlunza. Xom nydyeit B nuH3e. Onruyeckas cucrema ¢oToamnmnapata, MHKPOCKONa U
Teneckona. I'na3 kak ontuyeckas cucrema. biM3opykocTs U 1anbHO30PKOCTD.
Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CliojkeHHE CEKTpaibHbIX L[BETOB.
Jucnepcus ceerta.
Jlemoncmpayuu.
IIpssMonuHENHOE pacCIpOCTPAHEHUE CBETA.
OTtpaxxeHue caera.
[Tony4yenue n300pa>keHUH B IIIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHueckHii CBETOBO.
Xon nyyeii B coOMparoLiei JuH3e.
Xon nyuyel B pacCeUBarOLIEN JIMH3E.
[Tony4yenue n300pa>keHH C MOMOLIBIO JIMH3.

O N WNR

[TpuHuun neiicTBus gporoanmnapara, MUKPOCKONA U TEJECKOIa.

10. Mogens riasa.

11. PaznoxxeHue 6eoro cBera B CIEKTP.

12. ITonyueHue Oenoro cBera npu CIOXKEHHH CBETA PA3HbBIX L[BETOB.
Jlabopamopusie pabomst u onsimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJjla OTPaXK€HHUsI CBETOBOI'O Jly4a OT yrjia MaJeHus.
2. H3yueHHe XapaKTepUCTHK U300paKEHHUs MPEAMETa B IJIOCKOM 3epKaje.

3. HccnenosaHue 3aBUCMMOCTH yTIJla MPEJOMIIEHHs CBETOBOIO Jlyya OT yIJa MaJeHUus Ha
rpaHHLe «BO3AYX—CTEKIION.

[TonyueHue u300pakeHUii ¢ MOMOLIBI COOUPAOILEH JIMH3BI.

Onpenenenue GOKyCHOrO pacCTOSIHUSI U ONTHYECKOH CUJIbI COOMpArOILel TMH3BL.
OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETA B CIEKTP.

No u s

OnbITEl MO BOCIPHSITHIO LBETA MPEIMETOB NPH HX HAOIIONEHHH Yepe3 LIBETOBbIC
bunbpTpHI

Pazgen 12. KBanToBbIe sIBJICHHSI.

OneiTel Pe3epdopna u nnanerapHas mopens atoma. Monesnb atoMa bopa. Mcnyckanue u
norjoueHue ceera aroMoM. KBaHTbl. JIMHe4aTbie CEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oera- u ramma-usnydeHusi. CTpoeHHE ATOMHOrO spa.
Hyknonnas Mopenp atomHoro sigpa. HM3oronel. PanuoaxtuBHble npesBpauieHus. Ilepuon
noJlypacrnaja aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsiIOBOIO U MacCOBOI'O UHCEN. DHEPrusi CBsI3U
aToMHbIX sifiep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHtesa u aenenus sinep. McrouHUkH sHEpruu
ConHua u 3B€311.

Anepnas sHepretuka. JleficTBUS paAMOAKTUBHBIX U3JIy4€HUH Ha )KUBbIE OPraHU3MBbI.

Jlemoncmpayuu.

1. CnexTpbl U3JIy4Y€HHUS U NOMJIOLIEHHUS.
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CHeKprI Pa3JINYHbIX I'a30B.
CnexTp BOZOpOAA.
HabnroneHue Tpekos B kamepe BusbcoHa.

e WL

Pabora cuéryrika HOHU3UPYIOLUX U3YYEHUH.
. Perucrpauus u3aydeHust IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomst u onsimol.

1. HaOnroneHue CIUIOIIHBIX U JJMHEHYATHIX CIIEKTPOB HU3JTYUEHHUS.

2. HccnenoBaHWe TPEKOB. HM3MEpPEHHE 3HEPTMHM YacTHLBI [0 TOPMO3HOMY NyTH (IO

dororpadusm).

3. H3mepeHue panuoakTUBHOrO (oHa.

IHoBTOpUTEILHO-0000IAIOIHIE MOYTb.

[ToBTOpPUTENBHO--0000IAOIUMH  MOAYJAb NpeAHa3HA4YeH JUis CUCTEMATH3alUuu U
0000111eHUsT MPEAMETHOrO COAEPXkKAHUS U ONbITA AESITEIbHOCTH, MPHOOPETEHHOTO NPH U3YYEHUU
BCEro Kypca (U3MKH, a TaKXkKe Ui MOArOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO
¢busuke nus 0OyHarOLUMXCsl, BHIOPABIIUX 3TOT Y4€OHBIN MPEAMET.

[Tpu M3y4eHUH TaHHOTO MOIYJISl PEAIM3YIOTCS U CUCTEMATH3UPYIOTCS BUIbI 1E€ATENIbHOCTH,
Ha OCHOBE KOTOpbIX 00ecneuuBaeTcs MOOCTH)KEHHE MpPEeIMETHbIX M  MeTanpeaMETHBIX
TUIAHUPYEMBIX  PE3yJIbTATOB 00yueHus, (POpMUPYETCS eCTECTBEHHOHay4yHas TPaMOTHOCTb!
OCBOEHHE HayYHbIX METOIOB HCCIIEOBAHUS SIBIEHHI IPUPOABI U TEXHUKHU, OBJIAZICHUE YMEHUSIMU
OOBSICHATh (hU3MYECKHE SIBICHUS, MPUMEHSISI MOJyYEeHHbIE 3HAHUS, peLlaTh 3a1a4H, B TOM YHUCIIE
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[TpuHLIMNMATBHO NESTENbHOCTHBIN XapakTep JAHHOTO pasiena peam3yercs 3a CUéT TOoro,
4TO 0OYYAIOLIMECs BBIMOJHSIOT 3a1aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJIYYEHHbIX 3HaHUI pPaclO3HABaTh U HAYYHO OOBACHATH (PU3UYECKUE SBICHUS
B OKpYarollel Npupoae U NOBCEAHEBHOM )KU3HH,

MCIIOJIb30BaTh Hay4HbIE METOIbl MCCIENOBAaHUS (PU3MUECKUX SIBIEHHH, B TOM YMCIE JJIs
MPOBEPKHU TUIIOTE3 U MOJIYYEHHS TEOPETUYECKUX BBIBOJIOB,

OOBSICHATb HayuyHble OCHOBbI Hauboyiee BAXHBIX HOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOTrO UCIOJIb30BAHHSI PA3JIMYHBIX HCTOUHHKOB SHEPTHH HA OCHOBE 3aKOHA
MpEeBpPaLIeHUs] U COXPAHEHUS BCEX U3BECTHBIX BUIIOB SHEPTHH.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Nzyuenne ¢(u3MKM Ha ypOBHE OCHOBHOroO oOwwero oOpa3oBaHHMsl HAMpaBJIEHO Ha
IOOCTHIKEHHE JTMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00Pa30BaTENIbHBIX PE3YJIbTATOB.

B pesynbraTe usydyeHuss (U3MKU HA YpPOBHE OCHOBHOro oOuiero oOpa3oBaHUS Y
oOyuaroierocst OyayT chOpMUPOBAHBI CIEAYIOLIUE JIUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOro BOCIIMTAHHS:
— MpOsIBIEHHE MHTEpeca K MCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCHICKONH (pusnueckoin
HayKH;
— LIEHHOCTHO€ OTHOILUEHHE K JOCTH)KEHHSIM POCCHICKUX Y4YEHBIX--(PH3HKOB;
2) rpa’kaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:
— TOTOBHOCTb K aKTHBHOMY Y4YaCTHIO B OOCYKIEHHH OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKHX
npoOJeM, CBSI3aHHBIX C MPAKTHUECKUM IPUMEHEHUEM IOCTHXXKEHUH Ppu3uku;
— OCO3HaHME BaXXHOCTH MOpPabHO--3TUYECKUX NMPUHLMIIOB B AESITEIbHOCTH YUEHOTO,
3) 3cTeTU4YeCKOro BOCIUTAHMS:
— BOCIPUSITHE 3CTETHYECKHUX KadyeCTB (PU3MUECKOW HayKu: €€ TapMOHUUYHOIO IMOCTPOEHHS,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI0 MO3HAHHUSA:
— OCO3HAHME LIEHHOCTH (PU3MYECKON HayKH KaK MOILIHOIO MHCTPYMEHTA MO3HAHHsI MUPa, OCHOBBI
Pa3BUTHsI TEXHOJIOTUH, BaXKHEHNLIEN COCTABIISAIOIIEHN KYJIbTYPBI,
— pa3BUTHE HAy4HOM JI0O03HATENbHOCTH, HHTEPECA K UCCIIEIOBATENILCKOM AeSITeIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H SMOLHMOHAJIBHOIO 0.J1AroNoJyYusi:
— OCO3HaHHWe LIEHHOCTU Oe3omacHoro odpasa >KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
Ba)XKHOCTH NpaBuJl 0€30MacCHOro MOBENEHHs Ha TPAHCIOPTE, Ha JOPOrax, C 3JEKTPHUECKUM U
TEIJIOBBIM OOOPYIOBAaHUEM B JOMAIIHUX YCIOBHSX;
— c(hopMHpPOBAaHHOCTL HaBbIKa peduiekcuu, MpU3HAHUE CBOErO MpaBa Ha OLIMOKY M TAKOTO JKe
npaBa y Apyroro 4ejoBeKa;
6) TPy10BOro BOCIIUTAHHA:
— aKTMBHOE y4yacTHE B PELIEHMM NPAKTHYECKUX 3anay (B paMmkax ceMbH, 0Opa30BaTeNIbHOM
OpraHu3alLyH, ropona, Kpast) TEXHOJOIMUYECKONH U COLMAIbHON HAIPaBJIEHHOCTH, TPEOYIOLUX B
TOM 4Hclie U GU3NYECKUX 3HAHUI,
— UHTEpeC K MPaKTUYECKOMY HU3yUeHHIO NMpodeccHil, CBA3aHHBIX ¢ HU3UKOI;
7) 3K0JI0rM4eCKOro BOCIIMTAHUSA:
— OpHUEHTalMs Ha TPUMeHeHHe (GU3NYEeCKUX 3HAHUM TSl PeLIeHHUs 3a1a4 B 00J1aCTH OKpY Karoen
Cpelbl, TUIAHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOXKHBIX MOCHENCTBUH A OKpYKarolleH
Cpenbl;
— OCO3HaHME II00aNBHOrO XapaKTepa SKOJOrHYeCKHX NpodieM U NMyTeH UX peLIeHus,
8) apanTauuu K U3MEHSIIOIUMCH YCJIOBHSAM COLHAJIBHON H MPUPOAHOH Cpeabl:
— NOTPeOHOCTh BO B3aMMOJAEHCTBUH MPU BBIMOJHEHUU HCCIENOBAHUN U MPOEKTOB (PH3NUECKOM
HanpaBJEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSAM APYTHUX;
— MOBBILIEHHE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AesITeIbHOCTb,
— notpebHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHHUH, B TOM 4Hcie GOPMYJIUPOBATH UAEH, TOHSATHS,
TUIOTE3bI O PU3HUECKUX OOBEKTAX U SBICHUSX,
— 0CO3HaHMe 1e(ULIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001acTH (PU3HKY,

— IUIAHUPOBAHHME CBOETrO PAa3BUTHUS B MPHOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUH,
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— CTpeMJIEHHE aHAJIU3UPOBAThH M BBISBJIATH B3AUMOCBS3H MPHUPOJBI, OOIIECTBA U IKOHOMHKH, B
TOM YHCJIE C UCTOIb30BaHUEM (PU3MUECKUX 3HAHMIA,

— OLIEHKA CBOMX JIEHCTBHIA C yUETOM BJIMSIHUS HA OKPY KAIOLIYIO CPENY, BO3MOXKHBIX IJI00aIbHBIX
MOCJIEeNCTBUIA.

METANPEIMETHBIE PE3YJIBTATBI

B

pe3ysibTaTe OCBOEHHMsI MNpOrpaMMmbl MO (U3UKE Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBaHust y oOyyaromerocss OyayT choOpMUpOBaHbI MeTampeaMeTHbIe pPe3yJbTAThl,
BKJIOYAKOIIUE IIO3HABATECJIbHBIE YHUBEPCAJIBHbLIC y'{e6HbIe ﬂeﬁCTBHﬂ, KOMMYHUKATUBHBIC
YHUBEpCaJbHble yUeOHbIE NEHCTBUS, PEryJISTUBHbIC YHUBEPCAIbHbIE yueOHbIE NeHCTBUS.

IMo3HaBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIe AeHCTBHSA
Ba3oBble JJornueckue AeMCTBUA:

BBISIBJISITh U XapPaKTEPH30BaTh CYLIECTBEHHbIE TPHU3HAKH OOBEKTOB (SIBJICHHUK);,
yCTaHaBJIMBATh CYLIECTBEHHBINH NMPHU3HAK KJIACCU(DUKALMHU, OCHOBAHUS 1JI1 0000IIEHHS
1 CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS] B PacCMaTpUBaeMbIX (haKTaxX, JaHHBIX U
HaOMIOIEHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM,

BBISIBJISITH PUYMHHO--CJIEAICTBEHHbIE CBSI3U NpPH H3yUeHHH (U3UYECKUX SIBICHHHA U
MpPOLIECCOB, JAeNaTb BBIBOAbI C MCIIOJB30BAHHEM OEOYKTHBHBIX M HHAYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUraTh MMIIOTE3bl O B3AUMOCBS3SIX (PU3NYECKUX BEJHUMUH,
CaMOCTOSITEJIbHO BBIOMPATh CrIocod pelieHus: yueOHoi hu3nyeckoi 3anaum (CpaBHEHHE
HECKOJIbKMX BApUAHTOB peELIeHUs, BBIOOpP Hauboyee MOAXONALIEro C Y4ETOM
CaMOCTOSITEJIbHO BBIIEJNIEHHBIX KPUTEPHER).

ba3oBble Hcci1e10BaTEIbCKHE TEHCTBUSA

Padora

HCTIOJIb30BaTh BOMPOCHI KaK UCCIENOBATEIbCKHI HHCTPYMEHT MTO3HAHMUS,

MPOBOAMTD MO CAMOCTOSITENIbHO COCTABJIEHHOMY IJIaHY OMBIT, HECJIOXKHBIN (PU3HUeCcKuil
HKCMEPUMEHT, HEOOJIbIIOE UCCIIeIOBaHHE (HU3UMIECKOTO SIBJICHUS,

OLIEHHBAaTh Ha MPUMEHHUMOCTb M IOCTOBEPHOCTb MH(POPMALMIO, MOJYYEHHYIO B XOJe
MCCJIETOBAHUS HJIH SKCIIEPUMEHTA;

camocTosiTebHO  (popmynupoBaTh 000OLIEHHUS W BBIBOALI IO  pe3ysbTaTaM
NPOBENEHHOTO HAOMIOIEHHS], OTbITA, HCCIIEOBAHUS,

MPOTrHO3UPOBATh BO3MOXKHOE AaibHellee pa3BUTHE (PU3HUECKUX MPOLIECCOB, a TaKXKe
BBIABUTaTh NMPENIONOKEHH 00 UX Pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

¢ HH(popmaLHen:

MPUMEHSATb PAa3JIMYHbIE METOIbI, HHCTPYMEHTBhl M 3alpoChl NMpPU MOMCKE U OTOOpe
UH(pOpPMAIIHU UITH TaHHBIX C YYETOM NpeiokeHHON yyeOHOo! pusndeckoii 3anauy,
aHAJM3UPOBaTh, CUCTEMATHU3UPOBATh M UHTEPIPETHPOBATH MHPOPMALUIO PA3THUHBIX
BHJIOB 1 ()OPM NpENCTaBJICHUS,

CaMOCTOSITEJIbHO BBIOMpATh ONTHMAaNbHYIO (OpMY mNpeacTaBieHUss MHGOpPMALMHM U
HJUTIOCTPUPOBATh pEIlaeMble 3aJaud HECJIOXHBIMU CXEMaMH, OUarpaMMamH, HHOMH
rpaduKkoi U UX KOMOUHALUSIMU.

KomMyHHKATHBHbIE YHHBepcaJbHbIe YYeOHble 1eHCTBHS:

B Xoae OOCyxXIeHus y4eOHOro Mmarepuana, pe3yjbTaToB J1adopaTOpHbIX padoT u
NPOEKTOB 33/1aBaTh BOMPOCHI MO CYLIECTBY 0OCY>KAaeMOH TeMbl U BbICKA3bIBaTh UJEH,
HaLleJIeHHbIE Ha pelIeH e 3a1a41 1 MoJAepKaHue OaroxenaTeJbHOCTH OOLIEeHuS,

15



COIMOCTABJIATb CBOM CYXIEHHUS C CYXACHUSMH JPYIMX YYacCTHHUKOB JHAJIOra,
OOHapy>XKUBaTh Pa3IMYMe U CXOACTBO MO3ULIMH,

BbIPaXkaTh CBOKO TOYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX,

nyOJMYHO  MPENCTAaBJSATH  PE3YJbTaThl  BBIMOJIHEHHOrO  (U3MYECKOrOo  OMNbITa
(3KCrIepuMeHTa, UCCIEeNOBaHMUS, IPOEKTA),

MOHUMAThb U HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAWBUAYaJIbHOMH pabOThI NIpH
peLIeHUH KOHKPETHOH (pu3nueckoit npodaemsl,

NPUHUMATh LeJId COBMECTHOH [NESTeNIbHOCTH, OpPraHU3OBBbIBATH MAEHCTBUS 1O €€
IOOCTIDKEHHIO: PACIpeneNsiTb posu, 00CY»kAaTh MPOLECCH U Pe3yJIbTaThl COBMECTHOMN
padoThl, 00001IATE MHEHHUS] HECKOJIbKUX JIFOJIEH;

BBIMOJIHSITh CBOK 4YacTh paboThl, MOCTUras KaYeCTBEHHOrO pe3yJbTaTa MO CBOEMY
HAaIpPaBJIEHUIO U KOOPAMHHUPYS CBOU JEHCTBUsSI C IPYTUMH 4JIEeHAMH KOMaH/bI,
OLIEHHBATh Ka4€CTBO CBOETrO BKJIaJa B OOIIUIH MPOAYKT 110 KPUTEPHUSIM, CAMOCTOSTEIBHO
chopMyIMPOBAHHBIM YHACTHUKAMHU B3aUMOEHCTBYSIL.

PeryasiTuBHble yHUBepcaJbHbIe yueOHbIe 1eificTBHS
Camoopranuzauus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYaLMsIX, TPEOYIOIIUX AT PEeLIeHHs
(bu3nuecKux 3HaHUH,

OpPHEHTUPOBATbCS B PAJIUYHBIX MOAXONAX NPHHATUS peIleHHH (MHINUBHIYaJIbHOE,
NPUHSTHE PELICHHUs B IPyIIe, IPUHSATHE PELIeHUH IPynnoi),

CaMOCTOSITEJIbHO COCTABJISATh AJITOPUTM pelleHus] (PU3MUecCKOW 3amayd MM IUJ1aHa
HCCIENOBAHUSI C Y4YETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeIaraéMble BAPHAHTBI PEILEHHIA;

aenatb BbIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAJILHBIH HHTEJJIeKT:

IaBaTh aIEKBATHYIO OLIEHKY CUTYallMU U NpeiaraTh IaH €€ H3MEHEeHHUS,

OOBSICHATb MPHUUMHBI TOCTHXKEHHUS (HENOCTHKEHMS1) PE3yJIbTaTOB AESITeIbHOCTH, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHBBI B AESITEJIbHOCTb (B TOM YUCJIE B XOI BBINOJHEHUs (PU3HUECKOTO
HCCIEIOBAHUSl WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHHBLIMXCS
CUTYaLMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYIHOCTEH,

OLIEHHBATh COOTBETCTBUE PE3YyJIbTAaTa LN U YCIOBUSM,

CTaBUTb Ce0s1 HA MECTO APYroro 4ejoBeKa B XOJe CIopa MM JUCKYCCHU Ha HAy4YHYIO
TEMY, TOHUMAThb MOTHBbI, HAMEPEHHUS U JIOTHKY APYIrOro;

NpU3HaBaThb CBOE IMpPaBO HAa OWIMOKY NpPU pelieHud (PU3MYecKkux 3anady WM B
YTBEP)KIEHUSX Ha HAy4HbIE TEMbI H TAKOE Xe MPaBO APYroro.

NPEAMETHBIE PE3VYJIBTATbBI
K kxoHuy oOyueHust B 7 KJjacce MpeIMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTb y 00YUAIOIIMXCS] YMEHHUH:

HCIIOJIB30BATh IIOHATHA: (bmnqecxne H XUMHYECKHE SBJICHUA, Ha6m0ne1me, 9KCIEPUMEHT,

MOAECJIb, 'HNIOTE3a, €IHHUILIbI (bmnqecxmx BEJIMYUH, aTOM, MOIJIEKYyJa, arp€raTHbl€ COCTOAHUA
BellecTBa (TBEPHOE, >KUAKOE, ra3oo0pa3HOe), MEXaHUYECKOe JBIKEeHHE (PaBHOMEPHOE,
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HEpaBHOMEpPHOE, TPSIMOJIMHEHHOE), TPAaeKTOpHUs, PaBHOACHCTBYIOINAs Ccuja, AehopManus
(ynpyrasi, njacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCYIbI;

pasnuyath siBjaeHus (1 dy3us, TEMI0BOE IBHXKEHHUE YaCTHUL] BEILECTBA, PABHOMEPHOE IBUXKEHHUE,
HEPAaBHOMEPHOE OBHUXKEHHME, HMHEpLUs, B3aUMOJACHCTBHUE Te€J, PABHOBECHE TBEPABIX TeNl C
3aKpErUIEHHON OChIO BpalleHus, Nepeaaya JaBIeHUs TBEPAbIMU TeJIaMHU, )KUIKOCTMU U ra3aMy,
aTMoc(epHoe aBJeHuUe, MIaBaHUE TeJ, IPEBPALIEHU MEXaHUYECKOWH SHEPriH) MO ONMUCAHUIO HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMNbBITOB, IEMOHCTPUPYIOLIHMX AaHHOE (PU3UYECKOE SIBJICHUE,
pacno3HaBaTh NMPOsIBJIEHHE U3YYEHHBIX (PHU3HUECKUX SIBJIEHUH B OKPYKAOLIEM MHUPE, B TOM YHUCIIE
¢bu3nyeckue SIBJICHUS B MPUPOJE: MPUMEPHI ABHKEHHUS C Pa3IUYHBIMH CKOPOCTSIMHM B XXUBOW U
HEKUBOW NpUpOne, NEHCTBUE CHIIBI TPEHHUS B NMPUPOAE M TEXHHUKE, BJIMSHUE aTMOC(hepHOro
IaBJIEHHUs HA JKUBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJ€ YeJIOBeKa, PU 3TOM NEPEBOIUTh
MPAKTHYECKYIO 3a/1a4y B y4eOHYI0, BbIIEISTh CYIECTBEHHbIE CBOICTBA (IPU3HAKU) PU3NUECKUX
SIBJIEHUI;

OIMUCHIBATh U3YYEHHbIE CBOWCTBA TN U (PU3HUECKHE SBIEHHUS, UCTIONb3Ys HU3HMUECKHE BETHUHHbI
(macca, 00BEM, IUIOTHOCTb BELIECTBA, BpeMsl, MyTb, CKOPOCTb, CPEOHSST CKOPOCTb, CHJIA
yIpPYyrocTH, CUjla TSDKECTH, BEC Tesla, CUJla TPeHUs], AaBjieHue (TBEPAOro Tena, )KUIAKOCTH, rasa),
BBITAJIKMBAOLIAsE CHJIA, MEXaHW4yeckass padoTa, MOILMHOCTb, IUIEYO CHJIB, MOMEHT CHJIBI,
K03 (HULIMEHT MOJIE3HOr0 NEHCTBHS MEXaHHU3MOB, KHHETHYECKAs! U MOTEHLMAJIbHAS SHEPT U ), TPH
OMUCAHUU MPABHJIbHO TPAKTOBATb PU3NYECKUH CMBICI UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHHUS
M €AMHULBl (PU3NYECKUX BEJIMUYMH, HAXOIUTh (HOPMYJIbI, CBSI3bIBAIOLIME NAHHYIO (H3HUECKYIO
BEJIMYUHY C APYTHMH BEJIUYMHAMH, CTPOUTH rpadUKU M3YYEHHBIX 3aBUCUMOCTEH (pHU3UUECKUX
BEJIMYMH,

XapaKTepu30BaTh CBOWCTBA Tejd, (U3UYECKHE SIBICHUS M MPOLECChl, HCMOJIb3Ys MpaBHia
CJIOK€HUs1 cuJl (BAOJIb OOHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBuio
paBHOBecHs pblyara (OJI0Ka), «30JI0TOE NPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKON
3HEPruM, IMpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro
MaTeMaTH4YECKOE BbIPAXKEHHUE,

OOBSICHATh (PU3MYECKHE SIBJIECHUS, NMPOLIECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTYaLUI NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATb MIPUYUMHHO--CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHME M3 |—-2 JOrMyeckux LIaroB ¢ ONOpOH Ha 1-2 M3y4eHHBIX CBOICTBa
bu3nueckux siBIEHUH, GU3NIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH,

pewath pacyéTHble 3amayd B 1-2 nefCTBMs, MUCMONB3YSl 3aKOHBI U (HOPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI. Ha OCHOBE aHA/M3a YCJIOBHs 3aJayd 3aMUChbIBaThb KPAaTKOE YCIOBHUE,
MOACTAaBJIATh HU3MUECKHE BETMYUHBI B POPMYJIBI U NPOBOAUTH PACUETHI, HAXOOUTh CIIPABOYHBIE
IaHHble, HEOOXOAMMBbIE [JIsl pELIeHUs 3anay, OLEHHBAThb PEATUCTUYHOCTb MOJY4YEHHOM
(bu3u4eCcKOil BETHUHHBEI,

pacno3HaBaTh MpOOJEMBbI, KOTOPblE MOXXHO PELIUTh NPU MOMOIIM (U3UYECKUX METONOB, B
OMMCAHUU HCCIIEOBAaHUS BbIIEIATh NPOBEPSIEMOE MPEANoJOoKeHHe (TMIOoTe3y), pa3jivyaTb U
MHTEPIPETUPOBATh MOJIYYEHHBIH PE3yJbTaT, HAXOAUTh OLIMOKH B XOIE ONbITA, A€JaTh BbIBOABI
1O €ro pe3yJjbTaTam,;

MPOBOAUTL OMbBITHl MO HAOMIONEHHIO (U3UYECKUX SBJICHUH WM (PU3MYECKHX CBOMCTB Ten:
¢dbopMyIHMpoBaTh NpoOBepsieMble MPEINOJOXKEHHUs, COOUpAaTh YCTAHOBKY H3 NPEAJIOKEHHOTO
00OpyIOBaHUsl, 3aIUCHIBATH X0 OMNbITa U GOPMYJIUPOBATH BHIBOIBL,
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BBIMIOJIHATh MpsIMble HU3MEPEHHUs PACCTOSIHUS, BPEMEHH, MacChl Teja, O0O0bEéMa, CUJIbI U
TEMIIEepaTypbl C UCMOJIb30BAHHEM AHAJIOTOBBIX U LM(POBBIX NPUOOPOB, 3aMUCHIBATH MOKA3aHUS
npuOOPOB ¢ yUETOM 3aJaHHON a0CONIFOTHON MOrPEUIHOCTH U3MEPEHMIA,

NPOBOAMTb HCCIENOBAaHME 3aBUCUMOCTH OIHOH (PU3MUECKOH BENMYMHBI OT JAPYrod c
MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUH (3aBUCUMOCTH MYTH PaBHOMEPHO ABMIKYLIErocs Tejaa OT
BPEMEHHM IBI)KEHHUs] Teja, CHJIbl TPEHHs CKOJIbKEHHMs OT Beca Teja, KauecTBa 0OpadoTku
MIOBEPXHOCTEH TeM U HE3aBUCHUMOCTHU CHMJIbI TPEHHUSI OT IUIOLIAIU CONPHUKOCHOBEHMS TEJ, CHUJIbI
YNPYTOCTH OT YJIMHEHUsI PY>KUHbI, BBITAIKHBAIOIIEH CHIIbI OT 00bEMa MOrpy>KEHHON YaCTH Tena
M OT IUIOTHOCTH >KHIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT INIyOHHBI, HA KOTOPYIO
MIOrPY>KEHO TEJIO, YCJIOBHIA MJIABAHUS TeJl, YCIOBUH PaBHOBECHS pblyara v OJIOKOB), y4aCTBOBATh
B IUIAHUPOBAHMU Yy4eOHOrO HCCIENOBaHMs, COOMPATh YCTAHOBKY U BBIMOJHATH H3MEPEHHS,
cnenysi TpPENJIOKEHHOMY TIUIaHy, (UKCHpPOBaTh pe3yJbTaThl IOJYYEHHOH 3aBHCUMOCTHU
¢bu3nueckux BENMYMH B BHUIE MPEUIOKEHHBIX TaOIML M TpaduKOB, JenaTh BBIBOAbI IO
pe3yJibTaTaM HUCCIIEI0BAHUS,

NPOBOANTb KOCBEHHbIE M3MepeHHs] (PU3MUECKUX BETMUYMH (IJIOTHOCTh BEILECTBA JKUAKOCTH U
TBEPOOro TeNa, CHUJa TPEHHUs CKOJIbXKEHMs, JaBleHHE BO3AYXa, BBITAJIKHBAKOLIAS CHJIA,
JEUCTBYIOLIAs Ha MOTPY>KEHHOE B )KUIAKOCTD TENO, KO3 GULHEHT MOJIE3HOr0 NeHCTBUS MPOCTHIX
MEXaHU3MOB), CJenys MpPeIJIOKEHHONW HHCTPYKLMH. NMPH BBINOJHEHWH HM3MEPEHHH CcoOHpaTh
SKCMEPUMEHTAJIbHYI0 YCTAHOBKY U BBIYHCIISITh 3HAUEHHE HCKOMOH BEJTMUHHBI,

coOnoaaTh MpaBuiia TEXHUKU OE30MaCHOCTH MpU padboTe ¢ 1abopaTopHbIM 00OPYIOBAHHUEM,
yKa3blBaThb NPUHLMIIBI AEHCTBUS NMPUOOPOB M TEXHHUECKHUX YCTPOMCTB: BEChl, TEPMOMETP,
IMHAMOMETp, COOOLIAIOIUeEcs] COCYAbl, OApOMETp, pblyar, MOABHXKHBIA M HEMOIBHXHBIN OJIOK,
HAKJIOHHAs! TUIOCKOCTB;

XapaKTepu30BaTh NPHHLUMIBI NEHACTBUS HU3YUYEHHBIX MPUOOPOB M TEXHHUUYECKHUX YCTPOWCTB C
OMmopoil Ha uX omnucaHus (B TOM 4YHCHE: MONLIMITHUKH, YCTPOHCTBO BOAOIPOBOIA,
TUAPABIMYECKHI TNPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HUCHOJb3ys
3HaHUS O CBOWCTBaX (HU3MUECKUX SBJIEHUH U HeoOXoaumble (U3UYECKUE 3aKOHBI, H
3aKOHOMEPHOCTH,;

NPUBOIUTH NpPUMEPbl (HaXOAMTb MHGOPMALMIO O MPHUMEPax) MPAKTHUYECKOTrO HCIOJIb30BaHUS
(bu3nueckux 3HaHUH B MOBCEIHEBHOM KHU3HM Uil oOecriedeHus Oe30MacHOCTH NP 0OpaIleHHH C
npubopaMH M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHHUS 3IO0POBbsS M COOJIOIAEHUS HOPM
HKOJIOTHYECKOTrO MOBENEHHs B OKPYXKakoLIel cpene;

OCYLIECTBISITH OTOOp HMCTOUHMKOB HMHpopMauuu B HMHTEpHETE B COOTBETCTBHM C 3alaHHBIM
MIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUH U TNYTEM CPaBHEHUs pa3IMYHBIX
MCTOYHUKOB BBIIENATh MHGOPMALMIO, KOTOpasi SIBJSIETCS NMPOTUBOPEUYUBON HIIM MOXET OBITh
HEOCTOBEPHOM;

HCIOJIb30BaTh TIPU  BBIMOJIHEHUH Y4eOHBIX 3aJaHUH HAy4YHO--TIOMYJISIPHYK JIMTEpaTypy
¢bu3n4ecKkoro conep>kaHus, CIpPaBOYHbIE MaTepHasbl, pecypcbl ceTH VHTepHer, BlaneThb
NpuémMaMud KOHCIIEKTUPOBAHMs TEKCTa, INpeoOpa3oBaHusi MHPOPMALMK M3 OAHOH 3HAKOBOMH
CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHbBIE U YCTHBIE COOOLIEHHsT HA OCHOBE 2—3 UCTOYHHKOB
nHpopMaLuu GU3NUECKOro ComepkKaHus, B TOM 4ucie MyOIMYHO JenaTh KpaTkue COOOIIeHUs O
pe3yyibTaTax MPOEKTOB HJIM Y4EeOHBIX HCCIENOBaHHI, NMPH 3TOM TIPAMOTHO HCIOJNb30BATh
M3YYEeHHbII MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOXKAATh BHICTYIJIEHHE NPe3eHTaluel,
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NPHU BBINOJHEHUHU Y4eOHBIX MPOEKTOB M UCCIEIOBAHUI pacrpenessiT 0OsI3aHHOCTH B IPyIIe B
COOTBETCTBHUHM C TIOCTaBJIEHHbIMH 3aJayaMH, CJEIUTb 3a BBIMOJHEHWEM IUlaHa [EHCTBUH,
alieKBaTHO OLIGHUBaTh COOCTBEHHBIH BKJAX B JAEATENbHOCTb TIPYIIIbI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aUMOJEHCTBUE, YUUTBIBAS MHEHHE OKPY KAIOLIUX.

K kxoHuy oOyueHust B 8 Kjacce mpenMeTHble pe3yJbTaThbl Ha ©a30BOM ypOBHE JOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTb y 00YUAIOIIMXCS] YMEHHUH:
MCMOJb30BaTh MOHATHS. Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBH)KEHHE aTOMOB M MOJIEKY,
arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAJUIMYECKHE M aMop(dHble Tena, HACBILEHHBIH U
HEHACBIIEHHbIII Map, BJIAXHOCTb BO31yXa, TeMIepaTypa, BHYTPEHHss 3HEpPrus, TEIUIOBOIl
IBUraTeb, 3JEMEHTAPHBbIA JJIEKTPUYECKHUH 3apsi, 3JIEKTPUYECKOe IoJie, MPOBOJHUKU U
IOU3JIEKTPUKH, MTOCTOSIHHBIN 3JIEKTPUUECKHUH TOK, MAarHUTHOE MOJIE;
pa3iuuaTh siBJeHMs! (TEIIOBOE pacLIMpEeHHe U CkaTHe, Terulonepenaya, TErjIoBOe paBHOBECHE,
CMauMBaHME, KalUJUIAPHbIE SBJI€HUs, UCNIApPEHUE, KOHAEHCALUs, MJaBJIeHHe, KpUCTaIIU3aLus
(oTBEpmeBaHME), KHIEHHE, Teronepenaya (TerIONPOBOJHOCTb, KOHBEKLUS, H3JIyUYeHHUE),
3JIeKTpU3aLMsl TeJ, B3auUMOJEICTBUE 3apsAnoB, NEHCTBUS 3JIEKTPUYECKOrO TOKa, KOpPOTKOE
3aMbIKaHUE, B3aUMOJENHCTBHE MArHUTOB, NEHCTBHE MAarHUTHOIO MOJsl HA NMPOBOJHUK C TOKOM,
3JIEKTPOMAarHUTHasl MHAYKLMS) MO OMUCAHUIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
IEMOHCTPHUPYIOLINX AaHHOE (HU3UYECKOE SIBJICHHE;
pacno3HaBaTh NMPOsIBIEHUE U3YYEHHBIX (PHU3HUECKUX SIBJIEHUH B OKPYKAKOLIEM MHUPE, B TOM YHCIIE
¢du3nyeckue sIBIEHUs] B NMPUPOZIE. MOBEPXHOCTHOE HATSDKEHHE W KaNUJUISIPHbIE SIBIEHHUS B
npupoae, KpUCTabl B npupoae, usnydeHrne CoHLA, 3aMep3aHue BOIOEMOB, MOPCKHE OpU3BbI,
oOpazoBaHHE POChI, TYMaHa, UHEsl, CHEra, 3JIEKTPUYECKHE sIBJIEeHUs B aTMOC(epe, 3JIEKTPUIECTBO
’KMBBIX OPraHM3MOB, MAarHUTHOE MoJje 3eMiH, Ipel¢ MONIOCOB, POJIb MACHUTHOIO TMOJS ISt
’KM3HM Ha 3emJie, NOJSIPHOE CHsIHME, TTPH 3TOM MEePEBOAMTh NMPAKTHYECKYIO 3a1a4y B yueOHYIO,
BBIIEJISITh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (GU3UYECKUX SIBIICHHIA;
OIMUCHIBATh U3YYEHHbIE CBOWCTBA TeJ U PU3HUECKHE SBIEHHUS, HCTIONb3Ys (PU3UYECKHE BETHUNHbI
(Temmneparypa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIIOTHI, yAelbHas TEIIOEMKOCTb BELIECTBA,
yIeNbHas TEIJIOTa MUIaBJIeHHs, yIeNbHas TEMIOTa MapooOpa3OBaHysl, yeIbHas TEMIOTA CTOPAHHUS
TOTLIMBA, KO3()(PHULHEHT MONE3HOro AEHCTBHS TEIJIOBOH MALIMHBI, OTHOCHUTENIbHAS BJIAXKHOCTb
BO3/yXa, JJEKTPUUECKUH 3apsii, CHjla TOKa, 3JIEKTPUYECKOE HampsiKeHHe, COMpPOTHUBIEHHE
MPOBOAHMKA, YAEIbHOE COMPOTUBIIEHUE BeLeCTBa, paboTa 1 MOLIHOCTh 3JEKTPHUECKOrO TOKa),
NpU ONHUCAHUM TPABHJIBHO TPAKTOBATh (DU3MUECKHI CMBICH HCIIOJB3YEMbIX BEJHYMH,
0003HaYeHHss U €AMHHULBI (PU3HUECKUX BEIUYHMH, HAXOOUTb (POPMYJIbI, CBSI3bIBAIOLIHE TAHHYIO
(bu3nU4eCcKyl0 BEJIUYHHY C APYTMMH BEJIMYHMHAMHU, CTPOUThH rpaduKU HU3yUEHHBIX 3aBHCUMOCTEH
(bu3UUeCKUX BEJIHUMH,
XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKHE SIBJIEHUS W IPOLIECCHI, MCIONb3ys OCHOBHbBIE
MOJIOXKEHUST MOJIEKYJIIPHO--KHHETHYECKOH TEOPUH CTPOEHHUS BELIECTBA, MPUHLIUI CYNepno3ULH
noJyiel (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsna, 3akoH Oma IJIsl yyacTka LemnH,
3akoH Jlxxoynsi—JIeH1a, 3aKOH COXPaHEHHs SHEPT UM, TPU STOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHa U 3aIlUChIBaTh €r0 MaTEMATHUECKOE BbIPaXKEHUE,
OOBSICHATh (PU3HUECKHE MpPOLECChl U CBOICTBA TEN, B TOM 4YHCJI€ U B KOHTEKCTE CHUTYyalLUi
NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISBIATH NMPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOMUTH
0ObsicCHeHHe U3 1—2 JIOTMYECKHX IIAaroB C ONMOpPOH Ha 1-2 M3y4YEeHHBbIX CBOWCTBA (PU3HMUECKUX
SIBJICHUH, PU3HUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH,
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pelatb pacyéTHble 3amayd B 2—3 NEHCTBMS, UCMONB3YSl 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE
¢usnueckue BeNUYMHBL HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaudl 3alMChIBaThb KPAaTKOE YCIOBHE,
BBISIBJISITH HENOCTATOK [MAaHHBIX JJIs1 pEIIeHUs] 3aJadd, BbIOMpaTh 3aKOHbl W (OPMYJIbI,
HeoOXomuMble IJIsl €€ pelleHHs, MPOBOIUTb pPAcUéTbl M CPABHHUBATH IOJIyYEHHOE 3HAUEHHE
(bu3u4eCcKOil BETMUHHBI C U3BECTHBIMU 1aHHBIMH,

pacno3HaBaTh MNpOOJIEMbl, KOTOPbIE MOXXHO pELIMTb MPH IMOMOLM (PHUIMUECKUX METOMOB,
MCIIONIB3Ysl OMUCAHWE MCCIIENOBAHUS, BBIOENATh MPOBEPSEMOE MPENIOJIOKEHHE, OLIEHUBATh
NPaBHJIbHOCTb MOPSIIKA MPOBEIEHHUS UCCIIEIOBAHUS, eNIaTh BbIBOJBL,

MPOBOAUTL OMBITHI MO HAOMIONEHHIO (U3MYECKHX SIBIEHUH WM (PU3HUECKUX CBOWCTB Te
(xanuUIIpHBIE SIBJIEHMS, 3aBHCHUMOCTb JaBJEHMUS BO3lyXa OT e€ro o0béma, TeMIepaTypshl,
CKOPOCTH Tpollecca OCTbIBAHMUS M HarpeBaHWsl NPH H3JIYYEHHH OT LBETa HU3Jy4daroLulei
(morsowiaroLeil) MOBEPXHOCTH, CKOPOCTb MCMAPEHHUs] BOAbI OT TEMIIEPATypPhbl JXKHIKOCTH U
TUIOLanM €€ TOBEPXHOCTH, 3JIEKTPU3ALMs Tl W B3aUMOIEHCTBHE JJIEKTPUUYECKUX 3apsiioB,
B3aUMOJEHCTBUE TOCTOSIHHBIX MArHMUTOB, BH3YQJIM3aLlMsl MArHUTHBIX TOJNEH TMOCTOSIHHBIX
MarHuTOB, AEHCTBUSI MAarHUTHOIO MOJI HAa MPOBOAHHMK C TOKOM, CBOICTBA 3JIEKTPOMArHWTA,
CBOWCTBA  JJIGKTPOABHUIATENsi  MOCTOSHHOIO  TOKa).  (OpPMyJMpPOBaTh  MpPOBEpsieMble
MPEATONIOKEHHsI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000OPYAOBaHHSI, OMUCHIBATH X0/ OMbITA
1 (POPMYJIHPOBATh BBHIBOJKI,

BBIMIOJIHSITh MPSIMblE U3MEPEHHsI TEMIIEPATYPbl, OTHOCUTENbHON BJIAXXHOCTH BO31yXa, CHUJIbI TOKA,
HamNpsDKEHUs] C UCIOJNb30BAHUEM aHAJIOTOBBIX NMPUOOPOB U AATYMKOB (DU3UYECKUX BEJIMYHH,
CPaBHUBATb Pe3yJIbTAaThl H3MEPEHUH C YUETOM 3a1aHHOM aOCONIOTHOH MOrPELIHOCTH;

NPOBOAUTb HCCIENOBAHME 3aBUCUMOCTH OJHOM (M3MYECKOH BENMYHHBI OT JPYyroil c
MCTIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBJIEHUSI POBOAHUKA OT €ro AJIMHBI,
TUIOLIA/IA TONEPEYHOr0 CEYEHHUS] U YIEeNbHOTO CONMPOTHBJICHHUS BEIIECTBA NMPOBOIAHMKA, CHJIbI
TOKa, HAyLIEro 4epe3 NPOBOAHHK, OT HANpsDKEHUs Ha NPOBOAHMKE, HCCIENOBaHHE
TMOCJIEIOBATENIBHOTO U MapaJuIeIbHOrO COEAMHEHHH MPOBOIHUKOB): IIAHUPOBATh UCCIEIOBAHHE,
coOHMpaTh YCTAHOBKY W BBINOJIHATh U3MEPEHUS], CIEAys MPenoKEeHHOMY IUIaHy, GUKCHUPOBATh
pe3ysibTaThl MOJYYEHHOH 3aBHCHUMOCTH B BHMAE TaONUL W TpaduKoB, OenaTb BBIBOABI IO
pe3yJbTaTaM HUCCIEeNOBaHMUS,

MPOBOAUTb KOCBEHHbIE U3MEPEeHUsn (PU3HMUECKUX BENUYMH (YIeNbHasl TEIIOEMKOCTh BELIECTBA,
COMpPOTHBJIEHHE TMPOBOAHMKA, padOoTa M MOILMHOCTb 3JIEKTPHUYECKOTO TOKA): IUIAHUPOBATH
M3MepeHHsl, COOMpaTh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJEAYS MPEAJOXKEHHOH MHCTPYKLMHU, U
BBIYMCIISITh 3HAYEHHUE BEJIMYHMHBI,

coOnoaaTh MpaBuia TEXHUKU OE30MacCHOCTH MpU padboTe ¢ 1abopaTopHbIM 00OPYIOBAHHUEM,
XapaKTepU30BaTh MPUHLMIIBI NEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHHYECKUX YCTPOWCTB C
OTOPOi1 Ha UX OMHUCAaHMSI (B TOM YUCIIE: CUCTEMA OTOIJIEHUsI IOMOB, TUTPOMETD, MapoBasi TypOuHa,
amIrepMeTp, BOJILTMETP, CUETUHK 3JIEKTPHUECKOH 3HEPTHH, 3JEKTPOOCBETUTENbHbIE NMPHOOPHI,
HarpeBaTeJIbHble  3JIEKTPONpHOOpPbI  (MpPUMEpBI),  3JEKTPUYECKHE  NPENOXPAHMUTEINH,
3JIEKTPOMATHHUT, 3JIEKTPOJABUIaTENb IOCTOSIHHOrO TOKa), MCIIONB3ys 3HAHMS O CBOWCTBAX
bu3nueckux sIBIEHUH U HEOOXOaMBble (PU3HUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHHYECKHUE YCTPOHCTBA M H3MEpPHUTENIbHbIE MPUOOPHI MO CXeMaM U
CXE€MaTUYHBIM PUCYHKaM (XKMIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP, THTPOMETP, ABUraTEb
BHYTPEHHEro CropaHus, 3JEKTPOCKOI, PEOCTaT), COCTABISTh CXEMbl 3JEKTPHUECKUX Lened ¢
MOCNEOBAaTEIbHBIM U MapajuleSbHbIM  COCIMHEHHEM 3JIEMEHTOB, pasjiMyasi yCJIOBHbIE
0003HAYEeHHs 3JIEMEHTOB 3JIEKTPUYECKUX LIeMeil;
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NPUBOIUTH NpPUMeEPbl (HaXOAUTb MHGOPMALMIO O MPHUMEPAX) MPAKTHUYECKOTO HCIOJIb30BAHUS
(bu3nueckux 3HaHUN B MIOBCETHEBHOM KHU3HM Uil oOecriedeHus: Oe30MacHOCTH NP 0OpaIleH!H ¢
npubopaMu M TEXHUYECKHMMHU YCTPOICTBAMH, COXPAHEHHUs 300POBbsI U COONIONEHHS HOPM
HKOJIOTHYECKOTrO MOBENEHHs B OKPYXKaroLIel cpene;
OCYLIECTBISATh MOMCK MH(popMauuu (U3MYEeCKoro copepxkaHusi B HHTepHeTe, Ha OCHOBE
MMEIOLIMX CSl 3SHAHUH M Ty TEM CPaBHEHMsI TOTIOJIHUTENIbHBIX HICTOUHUKOB BBIIENSATh HHPOPMALIUIO,
KOTOpast SIBJISIETCS] MPOTUBOPEUMBOI UM MOXKET OBITh HEOCTOBEPHOM,
MCIIOJIb30BaTh TIPU  BBIMOJIHEHHUH Y4eOHBIX 3aJaHUH HAy4YHO--TIONYJIIPHYK JIUTEpaTypy
(bu3nuecKkoro conep>kaHus, CIpPaBOYHbIE MaTepHasibl, pecypcbl ceTH VHTepHer, BianeThb
NpuéMaMHd KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUss UHPOPMALMU M3 OOHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHbIE MMCbMEHHBIE U KpaTKHE YCTHBIE cOO0IeHus1, 006001ast uHpopMaLUIo U3
HECKOJIbKMX HCTOYHUKOB (PU3MUECKOro COneprkaHus, B TOM 4HUCJE MyOJHMYHO MpPEICTaBISThH
pe3ysnbTaThl MPOEKTHOW WM HCCIENOBATEIbCKOH HESTeNbHOCTH, MNpPH 3TOM I'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHSATHIHBIA anmapar Kypca (pU3uKH, CONMPOBOXKAATH BBICTYIUIEHHE
NpE3eHTALUEN;
NPHU BBIMOJHEHUH Y4€OHBIX NMPOEKTOB U UCCIEAOBAHHI (PU3NYECKUX MPOLIECCOB pacHpenessiTh
00s13aHHOCTH B IPYIINE B COOTBETCTBUHU C MMOCTABJIEHHBIMU 33Ja4aMH, CJIEAUTD 3 BbINOJHEHHEM
TJlaHa JeHCTBUI M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHWBaTb COOCTBEHHBIH BKJAA B
IesTeIbHOCTb IPYIIIbI, BHICTPABATH KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MPOSIBIISIsi TOTOBHOCTD
paspelatb KOH(QJIUKTHI,

K xoHuy oOyueHust B 9 Kjacce npenMeTHble pe3ysibTaThl Ha 6a30BOM YPOBHE JOJIXKHbBI
oTpakaTb CHOPMHUPOBAHHOCTDb y 00YUAIOIIMXCS] YMEHHUH:
MCTIOJIb30BaTh TMOHSTHS: CHCTEMa OTCYETA, MaTepHalIbHasi TOYKA, TPAEKTOPHsI, OTHOCUTEIbHOCTh
MEXaHUYECKOTrO IBYKEHUS], nedopmarus (ynpyras, TIaCTHYECKast), TpeHue,
LIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTb M MEpEerpy3kH, LEHTP TSKECTH, aOCOMIOTHO
TBEPIOE TEJIO, LEHTP TSHKECTH TBEPAOrO Tesla, PABHOBECHE, MEXaHUYECKUE KOJIeOAHUs U BOJIHBI,
3BYK, HHPPA3BYK M YJbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJH,
CBeT, OJIM30PYKOCTh M JaJbHO30PKOCTh, CIIEKTPhl UCIYCKaHUs U MOMIOIIEHUs, aiabda-, OeTa- u
raMma-u3Jy4eHHUs, U30TOMbI, SAepHasi SHEPreTHKA,
pasnu4aTh  sIBJIeHUs] (pDaBHOMEPHOE W  HEPaBHOMEpPHOE MNpPSIMOJHMHEWHOE JIBHXKEHHUE,
PaBHOYCKOpPEHHOE NMPSIMOJIMHEIHOE IBHKEHHE, CBOOOIHOE MaZieHHue TeJl, PABHOMEPHOE IBHIKEHHE
MO OKPYKHOCTH, B3aUMOJEIHCTBHUE TeJ, PEaKTUBHOE IBHXKEHHE, KOJeOaTeNbHOE IBHXKEHHE
(3aryxarolime U BBIHY>KAEHHbIE KoJieOaHus1), pE30HAHC, BOJIHOBOE JIBHJKEHHE, OTPaKEHUE 3BYKa,
NPSIMOJIMHEHHOE PAaclpOCTPAaHEHHE, OTPAaKEHHE U MpPEJOMIIEHHE CBeTa, NOJHOE BHYTPEHHeEe
OTpa’ke€HHE CBETa, PasJiokeHHe Oeoro CBeTa B CHEKTP M CIIOXKEHHE CIEKTPAJbHBIX LBETOB,
OMCIIEPCUsl CBETA, €CTECTBEHHAs PaAMOAKTHBHOCTb, BO3HMKHOBEHHE JIMHEHUYaTOro CHekTpa
M3JIyYEHHs]) MO OMUCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OINBITOB, TEMOHCTPHPYIOIIUX
IaHHOe (hU3UYECKOe SIBJICHHUE,
pacro3HaBaTh MPOSIBIIEHUE U3YYEHHBIX QU3HMUECKHX SIBJICHHI B OKPYXKAIOILEM MUpE (B TOM YHUCIIe
¢bu3nyeckue siBNEHUs B MPUPOJE: MPUIHBBI U OTJIMBBI, IBHXKEeHHUE MtaHeT CONHEYHOH CHCTEMBI,
PEaKTUBHOE NBH)KEHHE JKMBBIX OPraHHU3MOB, BOCIPHUSITHE 3BYKOB YXKMBOTHBIMH, 3eMJIETPSICEHHUE,
ceiicMHUYecKHe BOJIHBI, LiyHAMH, 3XO0, LIBETa TEJI, ONTHYECKUE SBJIEHHS B IPUpPOE, OHOJIOrHyecKoe
OEHCTBUE BHIUMOrO, VYJIbTPA(QHONETOBOrO M PEHTIEHOBCKOTO H3JY4YEHUH, €CTeCTBEHHbIN
panvoaKTUBHBIA (OH, KOCMHUYECKHE JYYH, PAIHOAKTUBHOE M3JIyue€HHE MPUPOJHBIX MUHEPAJIOB,
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NeiicTBUEe paJAMOaKTUBHBIX M3JIyU€HMH Ha OpraHu3M uejoBeka), NPU OSTOM IepeBOAUTH
MPAKTHYECKYIO 3a/1a4y B y4eOHYI0, BbIIEISTh CYIECTBEHHbIE CBOICTBA (IPU3HAKU) PU3NUECKUX
SIBJIEHUI;

OIMUCBIBATh U3YYEHHbIE CBOWCTBA TN U (PU3HUECKHUE SBJIEHUS, UCTIONB3Ys GU3MUECKHE BETHYHHbI
(cpemHsis M MrHOBEHHass CKOpPOCTb Tejla IpPH HEPaBHOMEPHOM JBH)KEHHUH, YCKOpPEHHE,
nepeMelleHNe, yTh, YIJI0Bask CKOPOCTh, CUJIAa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOrO MajeHHs, BEC Tejla, UMIYJbC Tesa, MMIYJbC CHJIBI, MexaHHueckas padora u
MOLIHOCTb, NOTEHLIMaIbHas JHEPTHS TeJa, MOJHATOrO HaJl TOBEPXHOCTBIO 3€MJIH, TOTEHLUAJIbHAs
SHEPrusl CKAaTOH MPY>KUHBI, KUHETUYECKasl IHEprys, MOJHasg MeXaHUUYecKas SHEprusi, Nepuon U
4acToTa KONeOaHUH, IJIMHA BOJHBI, (POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IT0Ka3aTelb
MPENOMIIEHHSI CPEibl), TPH ONUCAHUH MPABUIIbHO TPAKTOBATh (PU3MUYECKHIA CMBICT HCTIOIb3YEMBIX
BEJIMYUH, OOO3HAYEHHUsI U €OUHULIbI (HU3MYECKUX BEJIMYMH, HAXOOUTb (DOPMYJIbI, CBSI3bIBAIOLIHE
OaHHYIO (U3MYECKYK BEJNIWYMHY C JOPYTMMH BEJIWYMHAMH, CTPOUTh TIpadUKH H3YYEHHBIX
3aBUCUMOCTeH (HPU3MYECKHX BEJIUYHH,;

XapaKTepUu30BaTh CBOMCTBA TeJ, PU3HMUECKHUE SIBJICHHUS U MPOLECCHI, UCIIOJIb3YsI 3aKOH COXPaHEHHUs
JHEpruHM, 3aKOH BCEMHMPHOIO TSrOTEHWs, NPUHLMII  CYNEeprno3ULMH  CHUJI, TPUHLHUI
OTHOCHUTeNIbHOCTH ["anunes, 3akoHbl HproTOHA, 3aKOH COXpaHEeHHsI UMITYJIbCA, 3aKOHbI OTPaXKEHUS
U TNpeJOMJIEHUs] CBETa, 3aKOHbl COXPAHEHHs 3apsiioBONO M MAacCOBOIO YHCEN MpH SIEePHBIX
peakuusX, NpU 3TOM [aBaTb CJOBECHYIO (OPMYJHPOBKY 3aKOHA M 3alMChIBATH €ro
MaTeMaTH4YeCKOe BbIPaXKEHUE,

OOBSICHATh (PU3HUECKHE MpPOLECcChl U CBOICTBA TEN, B TOM 4YHCJI€ U B KOHTEKCTE CHUTYaLUi
NPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH MPUUYUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTb
0OBbsICHEHHE U3 2—3 JIOTHUECKHX IIAroB C ONMOPOH Ha 2—3 HM3YYEHHBbIX CBOWCTBA (HU3HMUECKUX
SIBJICHUH, PU3HUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH,

peluaTh pacué€THble 3aa4M (ONMUpAKOLIHECs] Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIONIb3Ys 3aKOHBI U
dopmyIbl, cBsi3biBaOIME (U3MYECKHE BENMYMHBI HAa OCHOBE aHalM3a YCIOBHS 3a7ayu
3aIUChIBATh KPATKOE YCJIOBHUE, BBISABISATH HENOCTAOLIME WM M3ObITOYHbIE NaHHbIE, BHIOUPAThH
3aKOHbl M (OopMyJsbl, HEOOXOAMMBbIE HJsl pELIEHHUs, TMPOBOAUTH pAcCuéTbl M OLEHHBATH
PEaTMCTHYHOCTD MOJY4YEHHOrO 3HaYeHUs1 (PU3UYECKOI BETHUHHBI,

pacno3HaBaTh MNpPOOJIEMbl, KOTOPbIE MOXXHO pELIMTb MPU IMOMOMM (PHUIMUECKUX METOMOB,
UCMOJb3ysl ONMCAHUE MCCIEeNOBaHUs, BbIIENATb IPOBEPSEMOE NPEAIONOKEHHE, OLIEHUBATH
NpPaBUIBHOCTh TNOpSiKA TNPOBEAEHMs] HCCIIeNOBaHUs, [elaTh BbIBOJbI, HWHTEPNPETHUPOBATb
pe3yJIbTaThl HAOMKOIEHHUH U OTBITOB,

NPOBOAMUTL OMBITI MO HAOMIONEHHIO (U3MYECKHX SIBIEHUH WM (PU3HUECKUX CBOWCTB Te
(u3yueHue BTOpOro 3akoHa HblOTOHa, 3akOHa COXpaHEHMsl 3HEpPruM, 3aBUCHUMOCTb IepHoaa
KosebaHUil MPY>KMHHOTO MasiTHUKA OT MacChl IPy3a U )KECTKOCTH MPY>KHUHBI U HE3aBUCUMOCTb OT
aMILTUTYIbI MAJIbIX KOJieOaHHi, MPSMOJIMHEHOE pacrpoCTpaHEHHE CBETa, pa3siokeHue Oenoro
CBETa B CIIEKTP, U3Y4YE€HHE CBOHCTB M300pak€HUs B IJIOCKOM 3epKajie U CBOWCTB M300pakeHHUs
npeaMeTa B coOuparoLeil InH3e, HaOI0AeHHe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3JY4EHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY U3 U30BITOYHOrO Habopa 00OpYAOBaHUs, OMUCHIBATH XON
OMBITA U €r0 Pe3yJbTaThl, POPMYJIHPOBATH BHIBOII,

NPOBOAUTL NMPH HEOOXOAMMOCTH CEPHIO MNPSIMBbIX HW3MEPEHHUH, Onpenenss CpeaHee 3Ha4YeHue
n3MepsieMOH BeaHUuHbl (POKYCHOE pacCTOsiHHE COOMpArOLIel JIMH3bI), OOOCHOBBIBATH BBHIOOP
cnocoba usMepeHus (M3MEpUTETBHOrO Mpudopa);
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NPOBOAMNTh HCCIENOBAHME 3aBUCHUMOCTEH (DU3MYECKMX BEJIMYMH C MCIOJb30BAHUEM IMPSIMBIX
M3MepeHHi (3aBUCUMOCTb NMYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBHXXEHMU 0O€3 HayaJbHON
CKOpOCTH, MepHroaa konedaHHii MaTeMaTH4YeCKOro MasiTHUKA OT JAJIMHbI HUTH, 3aBUCUMOCTH yTIja
OTpa’keHHsl CBETa OT yIja NaJeHUs M yIJla MPeoOMIIEHHs] OT yrja MajAeHus): MJaHUPOBaTh
HCCIIEIOBAHUE, CAMOCTOSATENBHO COOMPATh YCTAHOBKY, (PUKCHPOBATh PE3yJIbTaThl MOJYyUYEHHON
3aBUCUMOCTH (PU3MYECKHX BEJUYUH B BUzeE TaOaML U rpaduKOB, AeJaTh BBIBOIBI 110 pe3yJbTaTaM
HCCIIeIOBAHUS,

MPOBOAUTb KOCBEHHbIE U3MEPEHHUsT PU3MUECKUX BEJMYUH (CPEIHsIsl CKOPOCTh M YCKOPEHHE Tena
NpU PaBHOYCKOPEHHOM JBHXKEHHH, YCKOPEHHE CBOOOIHOrO MaACHUs, KECTKOCTb NPYKHHBI,
K03(DPUIMEHT TPEeHUs CKOJIbXKEHHUS, MeXaHuueckas padoTa U MOLIHOCTb, YacTOTa U MEPUOA
KosieOaHUI MATEMaTHYECKOTO U MPY>KMHHOTO MasiTHUKOB, ONTHYECKask CUJ1a COOMpAaro1el JIMH3bI,
panvoakTUBHBIA (OH): MIAHUPOBATH U3MEPEHUs, COOMpaTh IKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBIMIOJIHATh U3MEPEHUS, CIIEAYs NMPEIIOKEHHOW HHCTPYKLMHU, BBIYUCISTh 3HAUEHHE BEJIMYMHBI U
aHAJM3UPOBATh MOJIyYEHHbIE PE3YJIbTAThI C Y4ETOM 3aJaHHOH MOrPEIIHOCTH U3MEPEHMUH;
coOnronaTh MpaBuiia TEXHUKHU O€30MacHOCTH MpHU paboTe ¢ J1adopaTopHbIM 000PYIOBAHUEM,
pasiM4aTh OCHOBHbIE TPH3HAKM H3YUYEHHbIX (QHU3MYECKUX MOJeNell: MaTephajibHas TOYKa,
abCOFOTHO TBEPIOE TEJIO, TOUEHHBI UCTOYHHK CBETA, JIy4, TOHKAs JIMH34, MJIaHETapHasi MOZIeb
aToMa, HYKJIOHHasl MOZIeJIb aTOMHOTO SI/1pa;

XapaKTepu30BaTh NPHHLMIIBI NEHCTBUS M3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOHCTB C
OMOpoil Ha WX onMucaHus (B TOM YHUCNE. CIUAOMETP, AATYUKH TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHs, pakKeTa, 3XOJIOT, OYKH, Mepuckomn, ¢oTroanmnapar, ONTHYECKHE CBETOBOIbI,
CHEKTPOCKON, AO3UMETp, KaMepa BuibcoHa), MCHOJB3ys 3HaHMSA O CBOWCTBAX (HUIMUECKHX
SIBJICHUH 1 He0OXOoaAUMbIe PU3HUYECKHE 3aKOHOMEPHOCTH,;

HCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
M3MEPUTENbHBIX MPHOOPOB M TEXHOJIOIMUYECKHX MPOLIECCOB MPH PELIEHUH Y4eOHO--ITPAKTUYECKHX
3a7a4, ONTHYECKHE CXEMbI I MOCTPOEHHsI M300pakeHUH B IUIOCKOM 3epKayie U coOuparoiien
JIMH3E;

NPUBOIUTH NpPUMEPbl (HAXOAUTb MHGOPMALMIO O MPHUMEPAX) MPAKTHUYECKOrO HCIOJIb30BAHUS
(bu3nueckux 3HaHUH B MOBCEIHEBHOM XKHU3HM U1 oOecriedeHus: Oe30MacHOCTH NP 0OpalleHHH ¢
npubopaMu M TEXHUYECKHMMHU YCTPOMCTBAMM, COXPAHEHMs 3I0POBbsi U COONIONEHHS HOPM
HKOJIOTHYECKOTrO MOBENEHHs B OKPYXKakoLIel cpene;

OCYLIECTBIISITH MOUCK MH(pOpMaLuu ¢u3ndyeckoro conepkanus B MHTepHETE, CaMOCTOATEIbHO
bopMyIHMpys MOMCKOBBIN 3ampoC, HAXOAMUTb MYTH ONpPENEJIEeHUs TOCTOBEPHOCTH IMOJyYEHHON
MH(pOPMAaLIMK Ha OCHOBE UMEIOILMXCSl 3HAHUI U TOTIOJTHUTENbHBIX UCTOYHHKOB;

HCIIOJIb30BaTh TPU  BBIMOJIHEHUH Y4eOHBIX 3aJaHUH HAy4YHO--TIOMYJIIPHYIK JIMTEpaTypy
¢bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasibl, pecypcbl ceTH MHTepHer, BianeThb
npuémMaMud KOHCIEKTUPOBAHMs TEKCTa, npeoOpa3zoBaHus HMHPOPMALMM M3 OOHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHbIE MHCbMEHHBbIE M YCTHblE COOOIUEHHS Ha OCHOBE WH(OpMaLUu U3
HECKOJIbKMX HCTOYHUKOB (U3UYECKOrO COAEpXKaHHUs, NYOJUYHO NPEACTaBISTH Pe3yJbTaThl
MPOEKTHOH MM HCCJIEAOBATENIbCKON NesITeIbHOCTH, MPH 3TOM TIPAaMOTHO HCIMOJNb30BaTh
M3YYEHHbII MOHSATHIHBINA anmapaTt Uu3y4yaeMoro paszaena GU3MKU U CONMPOBOXKAATh BBICTYILIEHHE
npe3eHTauuei ¢ y4éToM 0COOEHHOCTEH ayAMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuyecrBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (undposnbie)
KonTtposbusbie | IlpakTHueckue
n/n NMPorpamMmmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u e€ pojib B NO3HAHHH OKPYKAKOLIEr0 MHUPA
bubnuoreka IIOK
1.1 duzuka - Hayka O pupoae 2
y pHpon https://m.edsoo.r/7f416194
1.2 duznueckue BEJIMYUHBI 2 1 Bubniorexa LIOK
https://m.edsoo.ru/7f416194
bubaunoreka LIOK
1.3 EcrecTBeHHOHAaY4HBIN METOH ITO3HAHUS 2 1
y 8 https://m.edsoo.r/7f416194
Hroro no pazneny 6
Pa3nean 2. IlepsoHauasibHbIE CBeleHHsI 0 CTPOEHHH BelleCTBA
bubaunoreka LIOK
2.1 CtpoeHue BeliecTBa 1
P H https://m.edsoo.r/7f416194
59 JIBr>keHue U B3aUMONIEMCTBUE YACTHI] , 1 bubnuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bubaunoreka LIOK
23 ArperaTHble COCTO elecTBa 2
P TOAHIA BEMECTD https://m.edsoo.r/7f416194
Hroro no pazneny 5
Pa3gean 3. /IBHKeHHEe U B3aMMOeHCTBHE TeJl
b
3.1 MexaHu4eckoe NBHXKEHHE 3 ubmuorexa [IOK

https://m.edsoo.ru/7f416194
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bubaunoreka LIOK
32 151 4 1
FICPLIA, Maced, TIOTHOCTS https://m.edsoo.ru/7f416194
bubaunoreka LIOK
33 .B 14 2
Cuua. Bunet cun https://m.edsoo.r/7f416194
Hroro no pazneny 21
Pa3zpen 4. JlaBjieHne TBEPAbIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya nasnenust TBEpAbIMU 3 bubnunoreka [IOK
' TeJaMu, JKUAKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
bubnuoreka IIOK
4.2 JlaBeHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka IIOK
43 A 6
TMOc(epHOe naBiaeHue httos://m.edsoo.ru/7f416194
44 JlelicTBUE )KUOKOCTH U ra3a Ha NOrpyXx€HHOE 7 3 bubnuoreka IIOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen S. PaGoTa 1 MomHOCTB. DHeprus
bubnuoreka IIOK
> Pabora u mosoCT® 3 : https://m.edsoo.ru/7f416194
bubnuoreka IIOK
5.2 I1 5 1
POCTRIC MEXAHHSMEL https://m.edsoo.ru/7f416194
bubaunoreka LIOK
53 M 4 1
CRAMITCCKaR SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI' PAMME 68 12
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8 KUIACC

KosauuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne n/n P Konrtposbnbie | IIpakTHueckue (1udp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Pa3zgen 1. TensioBble siBJIeHUSA
1.1 CtpoeHue u CBONCTBA BELECTBA 7 bubamorexa LHOK
' ™ B https://m.edsoo.ru/7f4181ce
bubnuoreka LIOK
1.2 T 21 1 5
CTIOBBIC HPOUECCH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. DinekTpuyecKHe H MATHUTHDbIE SIBJIEHUS
21 DNIeKTpUYECKHE 3apsiibl. 3apsHKEHHbIE Tena 7 1 bubnuoreka [IOK
' U UX B3aUMOIEHCTBUE https://m.edsoo.mu/7f4181ce
. bubnunorexa [IOK
22 I1 i 20 1 7
OCTOSIHHBIN 3JIEKTPUYECKUNA TOK https://m cdsoo. n/7€418 Lco
2.3 MarHurHble SBJICHUS 6 1 1.5 bubmmorexa HOK
https://m.edsoo.ru/7f4181ce
bubaunoreka LIOK
2.4 C) 4
AICKTPOMATHHTHAA HHAYKLMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KVIACC

KosnuecTBo yacos JIeKTPOHHbIE
HaumenoBaHue pa3aesioB U TeM
Ne n/n Koutpoabhbie | Ipaktuueckue | (undposbie)
NMpPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIe
pecypchbl
Pa3zgen 1. MexaHnueckue siBJIeHUS
11 MexaHHYeCKOe IBUXKEHUE U CIIOCOOBI €r0 10 ) bubnuoreka IIOK
' OIMUCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
1.2 B3aumoneiicTeue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHHs 10 3 Bubanorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckue KoJie0aHUS U BOJIHbBI
2.1 Mexanuueckue kKonedaHusl 7 3 buGauorexa HOK
https://m.edsoo.ru/7f41a4a6
22 MexaHuueckue BOJIHbI. 3BYK 8 1 3 bubamorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen 3. Di1ekTpoMarHuTHoOe MoJie M 3J1eKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 5 bubaunoreka [JOK
' 3JIEKTPOMAarHUTHbBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Paznen 4. CBeToBbIe ABJICHUS



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

bubaunoreka LIOK

4.1 6 2
3aKOHBI pacnpocTpanes caera https://m.edsoo.ru/7f41a4a6
bubaunoreka LIOK
42 J 6 3
MH3bI U ONTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
bubaunoreka LIOK
43 P 3 2
a3joxeHue Oenoro ceera B CIIEKTP https://en edsoo. ru/Tf41adat
Hroro no pazneny 15
Pa3nen S. KBanTtoBbie siBjieHUs
bubaunoreka LIOK
5.1 151 4 1
CIyCKaHHe U MOIJIOLIEHHE CBETAa ATOMOM https: /m edsoo. nu/7¢4 ladat
bubaunoreka LIOK
52 6 1
CTpoerue aTOMHOrO AApa https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
53 A 7 1
JOEpHBIE pEAKLIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. [loBTopuTe1bHO-000011a0MIT MOAYJIb
6.1 [ToBTOpeHue u 00001IEHNE conepKaHUs 9 5 bubnuoreka LIOK
' Kypca pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IVIAHUPOBAHHUE 7 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoka Konrpoabubie | IlpakTuueckue uupposbie
n/n Bcero H3YyUYeHMs
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl

Pa3zgen 1. ®usuka u eé poJib B NO3HAHUM

OKPYKaoLIero Mupa

1 ®dusnka — Hayka o npupone. JABjaeHus 1 02.09.26 bubaunoreka [JOK
PUPOABI https://m.edsoo.ru/7f416194

bubnuoreka IIOK

2 | dusnyecKue SABJIECHUS 1 04.09.26 | https://m.edsoo.ru/7f416194

bubnuoreka IIOK

3 Du3nyecKre BEJIMYMHbI H UX U3MEPEHHE 1 09.09.26 | https//m.edsoo.ru/7f416194
Ypok-uccnenosanue "M3mepeHue bubnuoreka [IOK

4 | TeMnepaTypbl IPU MOMOLIHU YKUJIKOCTHOTO 1 1 11.09.26 | https://m.edsoo.ru/7f416194
TEpMOMETPA U JaTYHKA TEMIEPATyphI"

5 MeTtonbl HayuyHOro no3Hanus. Onucanue 1 16.09 26 bubnuorexa LIOK
(U3MYECKUX SIBJICHUI C TOMOIIBIO MOJeNei o https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoress:

6 JNAJbHOCTD MOJIETA LAPUKA, NYLEHHOTO 1 1 18.00 26 bubnuoreka [{OK
FOPU3OHTAJILHO, TeM<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>