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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEero o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboyeit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpOBaHUE
€CTEeCTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolmMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHUsl, a TaKxKe
MEXIPEIMETHBIE CBSI3U ECTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEILHOCT b
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®uzrka SBISETCS  CHCTEMOOOpAa3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEH | (PU3HYECKOMN
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDpA,
npenocTaBiIsieT Haubosee siCHble O0O0pa3lbl MPUMEHEHUS HAyYHOTO METOoa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUEeCKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHUsS COCTOUT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH H
MHTepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e UHTEPIIPETUPOBATD JJAHHBIC U UCIIOJIB30BaTh HAYYHbBIE 10KA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTenbHbIX oOpranusanusx Poccuiickoit ®expepanuu, pealn3yrOIInX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne I1K-4BH).

Ieaun nzyyenus pusuku:

e ipUOOpETEHNE HHTEpECa W CTPEMJICHHA OOydYaroumxcs K HaydyHOMY
U3YYEHHUIO TPUPOJbI, PA3BUTUE HMX HHTEJUIEKTYaJbHbIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJE MO3HaHUA U (popMUpOBaHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e popMupOBaHHME MpENCTABIECHUNW O POAU (DPUMKH MO Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM JESITeIbHOCTH, CBA3aHHOM ¢ (M3UKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBJICHUU.

JlocTkeHue 3TUX 1ejeidl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIONUX 3a4ay:

eipuOOpETEHNE 3HAHUW O  JHUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUYECKHX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHM OIUCHIBATh U OOBSACHATH (PU3NUYECKUE SBIICHUS C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHU;

¢ OCBOCHHME METOJOB PEIIEHUS MPOCTEMIIMX pacu€THbIX 3aJad ¢
UCIIOJIb30BAHUEM bu3nIecKux MOJENeH, TBOPYECKUX u
PaKTUKO-OPUEHTHPOBAHHBIX 3a/1ay;

e PA3BUTHE YMEHUU HAOIIOaTh MPHUPOJHBIC SBICHHUS M BBIMOJIHATH OIBITHI,
nabopaTtopHble pabOTBl M AIKCHEPUMEHTANbHBIE HCCIEIOBAHUSA C
UCTOJIb30BaHUEM U3MEPUTEIbHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (U3MUECKOTO COJEp KaHMS,
BKJIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHAINU3 U
KPUTUUYECKOE OLIEHUBAaHUE UH(POPMAIINH;

* 3HAKOMCTBO €O cpepaMu npodeccuoHAIbHON eI TeNbHOCTH, CBI3aHHBIMU C
¢u3nKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JOCTHKEHUAX (PU3NYECKOM HAyKH.

BocnurarenbHblid noTeHIman npeaMeTta « Du3nka» peaanu3yercs yepes:

IIPUBJICUEHHE BHUMAHMS OOY4YarOIIMUXCS K LIEHHOCTHOMY AacCIEKTy M3Yy4aeMbIX Ha
YpOKax SIBJICHUH, OPraHU3aLHUI0 UX PadOThI C MOJy4aeMOW Ha YPOKE COLUAIBHO
3HAYMMON HH(pOpMalnued — HHUIMUPOBAHHE €€ OOCYKJEHHUS, BbICKAa3bIBAHUS



oOy4YaromMMHCS CBOEr0 MHEHHsS IO €€ IOBOJY, BBIPAOOTKM CBOETrO K HEM
OTHOIIICHUS,
JEMOHCTpPAlMI0  OOy4YaroIMMCS MPUMEPOB  OTBETCTBEHHOI'O, TI'Pa)XIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUS YEJIOBEKOJIIOOUS M J0OpOCEepACHYHOCTH, uepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JMJIA YTEHUS, 3aJad g pEHIeHHs, MNpPOOJIEMHbIX
cuTyarui st 00Cy X eHHUs B KJIacce;
NPUMEHEHUE Ha YpPOKaxX HWHTEPAKTUBHBIX (OpM paboThl ¢ OOy4YaroUMHUCS:
MHTEJUIEKTYaJbHbIX UIpP, CTUMYJUPYIOIIMX [O3HABATEIbHYI0O MOTHBALUIO
oOydaromuxcs; AUAAKTHYECKOTO Tearpa, IJe MOJy4YeHHble Ha YpOKE 3HaHUSA
OOBITPBIBAIOTCA B TEaTPAJbHBIX MOCTAHOBKAX; JUCKYCCHH, KOTOpbIE JaloT
oOy4YaromMMcsi BO3MOXKHOCTh MNPHOOPECTH OMBIT BEIECHUS KOHCTPYKTHBHOTO
Jyanora; rpynmnoBoi padboThl WK paboThl B Mapax, KOTOPhIE ydaT 00y4arouiuxcs
KOMaHJHOM paboTe U B3aUMOJIEUCTBUIO C APYTUMH 00yUaOIIUMHUCS;
WHUIMUPOBAHKUE U TOJJIEPKKY HCCIIEI0OBATEIBCKON ESITEbHOCTH 00yYaromnXcs
B paMKax peaju3alii UMW WHAWBUIYAJTbHBIX U T'PYIIOBBIX HUCCIEIOBATEIBCKUX
OPOEKTOB, YTO JAacT OOy4YaroIIMMCS BO3MOXHOCTh TPUOOPECTH  HABBIK
CaMOCTOSITEJILHOTO PEIICHHUS] TEOPETUUECKOW MpOoOJIeMbl, HaBBIK I€HEPUPOBAHUS
1 opopMmiIeHUs] COOCTBEHHBIX UCH, HABBIK YBAXKUTEIHHOI'O OTHOIICHHS K YY>KUM
uzaesM, ohOpMIIEHHBIM B paboTax APYyrux HcclieoBaTelield, HaBbIK MyOJIUYHOTO
BBICTYIUJICHUSI TIEpe] ayAUTOpUEH, apryMEHTHUPOBAHMS M OTCTAWBaHHS CBOEH
TOUYKH 3pEHUSI.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
obOpazoBanus orBoautcs 238 dacoB: B 7 kiacce — 68 dacoB (2 4aca B HeJlel0), B 8
kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 vaca B HEJEIIO).

[Ipeqmaraemsrii B mporpamMmme 1o (pusuke mnepeyeHb JabopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, yUUTes b JeIaeT BEIOOP MPOBEICHUS
7abopaTOpHBIX PAbOT W OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CIHUCKa dKCIEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMEHa 10 (U3HKE.

[Iporpamma wMoxkeT OBITh amanTupoBaHa s oOydarommxcs ¢ OB3
(3a7ep’KKOM  TICUXMYECKOTO  pa3BHUTHsI). TeMbl, KOTOphIE JAIOTCA TaKHUM
oOydJarommMcsi O3HAKOMHUTEIBHO, B IOYPOYHOM IIJIAHWPOBAHWHM BBIIEIICHBI
KYpPCHUBOM.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH H3Y4alOT TPUPOJY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHbI IeTEeHUs IIKaJIbl U3MEPUTEIHLHOTO Mpudopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OoJblle, YeM OoJbllle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBS3b CKOPOCTH JIBM)KEHMSI YacTHLl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminyeckux) Tena. B3auMOCBsi3b MEXIy CBONMCTBaAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U UX ATOMHO-MOJIEKYJIAPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophule padbomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe [BUXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBHIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHMSI Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TshkecTd. Cuia TSKEeCTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH MPSAMOJIMHENHOTO JBUKCHUA.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JABMKEHUA (IIapUKa B >KHIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIKME 3aBUCUMOCTH pacTsbkeHus (aedopmain)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. /laBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS >XUJKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napanokc. Coobuiaronuecs cocyasl. ['uapaBinueckue MeXxaHU3MBbI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 U13MepeHus: aTMOCHEpPHOTro JTABICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppaBinueckuil npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIOBHE IUIaBaHUs TEJl: IJABAHUE WIU MOTPYXKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
YKUJIKOCTb YaCTH Tela.
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2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOLIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WIM KOHCTPYMPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHune mpaBuiia paBHOBECHUs pbluara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHMSI MEXaHUYECKON DHEPIUU.

8 KUIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOXKEHUUA MOJICKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIPHBIE siBICHUA. TerIoBoe pacIupeHHe U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHnsiss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH JHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KomnuecTBo TemoTel. YienbHas TEIUIOEMKOCTh BEIecTBA. TeruiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. I[lmaBnenune w
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y ebHas TEIJIOTa CrOpaHus.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mmpu M3MEHEHUM 0o0bEMa W HarpeBaHUM WU
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl reronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmroeHre mocTossHCTBA TeMIepaTyphl PU TJIaBICHUU.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTyphI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HarpeThIM METAJUTMYSCKUM IIHJIMHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauusi Ten. JBa poaa 3ieKkTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEPIO3ULUHU FIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUSA AJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locienmoBaTenbHOe W MAapaJUIeNIbHOE  COEAUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3aMMoneicTBME  TMOCTOSHHBIX  MAarHHUTOB.
MaruauTtHoe nosie. MarHuTHoOe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IlpumeHenue
AIEKTPOMArHUTOB B TEXHUKE. J|efiCTBE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNeKTpoaBUraTelb MOCTOSIHHOTO ToOKa. lcnosib30BaHHWE »3IEKTpoABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
HcTouHrkn NOCTOSTHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue CUitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BzaumoenicTBue NOCTOSIHHBIX MAarHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOIMIOJECHUIO DJICKTPU3AIUU Tel WHAYKIMEH W TIpU
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKHA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBWiIa CJIOXKEHUS HAINPSHXKEHUNW TPU TMOCIEI0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
Onpenenenue MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEISAEMONl Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/IeJICHHUN.

HccnenoBanne AeUCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue nercTBUsA MAarHUTHOIO I10JI HAa IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pasznen 8. MexaHu4yeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiuHEWHOe nBmwkeHHe. CBOOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m yactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbiii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuii 3akon HproToHa.
[TpuHUHMI CyNIEpIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr ComHpa. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TEJNA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKeCcTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW HHEPTUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHUUYECKON SHEPTUH MPHU IBUKECHHUM TeJla MOJ1 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAaYaJIbHOW CKOPOCTHU MYTH OTHOCATCA KakK psJ HEYETHBIX YHUCET, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBI)KCHHH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanuyeckue Koj1e0aHHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOHCTBA MEXaHWYECKUMX BOJH. [IpomonbHble u
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune xoneOaHWiA TeNM TOM JEHCTBHEM CHIIBI TSHKECTH W CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. Illkama »neKkTpoMarHUTHBIX BOJIH. Vcmonbk3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3aKOH TMpenoMiieHUs cBeTa. llosHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue Oenoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX LIBETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sapa. Hykmonnas wMogens atomuoro sjapa. Wzorombl.  PamnoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Uctounuku saeprun CostHIa U 3BE3].

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUTUX U3ITYUYEHUN.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (u3WKe M1 0O0ydJarouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YJIbTaTOB  00yueHus, (GopMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO OEATEIbHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SBICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTW)KEHUE JTMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIUTAHUSA:
— NpOsIBIEHWE HMHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUUCKOMN
(du3nuecKon HayKu;
— LIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
— FOTOBHOCTb K aKTMBHOMY YYacCTHIO B 0OCYXJACHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYCCKUM MPUMEHEHHEM JOCTH)XKCHUU
buzuky;
— OCO3HaHHWE BAXHOCTU MOPAJIbHO--3TUYECKUX MPUHIUIOB B JACATEIBHOCTU
YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:
— BOCIIPUSTHE JCTETHUECKUX KadyecTB (U3MUECKOW HayKHu: €€ TapMOHHYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HaHHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYpPBHI;
— pa3BUTHE HAyYHOH JI0003HATEIBHOCTH, HHTEpEca K HCCIEI0BATEIIbCKOM
NEeATEIbHOCTH;
5) dopmupoBaHusl KyJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0JIATOMOTYYHS:
— OCO3HaHHME IIeHHOCcTH Oe3omacHOro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpE, BAXHOCTH TMPaBUI OE30MaCHOTO TIOBEACHHS Ha
TPAHCIIOPTE, Ha JOpOTax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJIOBaHHEM B
JOMalIHUX YCIOBUAX;
— chopMUPOBAHHOCTH HaBBIKA peieKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIMTAHMS
— AaKTUBHOE YYacTU€ B pEIICHHH MPaKTHUYEeCKUX 3a7ad (B paMKaxX CEMbH,
00pa3oBaTeIbHON OpraHu3alu, ropojia, Kpas) TEXHOJOTUUECKON U COIUaIbHON
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (DU3NYECKUX 3HAHUK;
— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO MPO(PECcCUid, CBA3aHHBIX C (PU3HKOI;



7) 3K0JOrn4eCKOro BOCIMTAHMS:

— OpHUEHTAIMS Ha TMPUMEHEHUE (PUIMYECKUX 3HAHUU JJIsl penieHus 3ajaad B
o0yacTh OKpyXKaloled cpeabl, IUIaHUPOBAaHUS TOCTYNKOB U OICHKH HUX
BO3MOKHBIX MTOCJEACTBUN JIJIsi OKPYKAIOIIEH CPeJIbl;

— OCO3HaHUE TJI00aIbHOTO XapakTepa SKOJOTMYECKUX MpoOJeM U MyTed Hux
pelieHus;

8) amanTanum K W3MEHSIIONIUMCH YCJOBUSIM COHHUAJIBHOW W TNPUPOIHOM
cpeabl:

— OTPEeOHOCTh BO B3aMMOJICCTBUU TIPHU BBHITIOJHEHUH HUCCIIECIOBAHUI U TTPOCKTOB
(bu3UYeCcKON HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

— TIOBBIIICHUE yPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
eI TEIbHOCTD;,

— NMOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4ucie (GOPMYIUPOBATH
U7IeH, TIOHSTHUS, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SBIICHUSIX;

— OCO3HaHUEe Ne(PUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JIACTH
buzuky;

— IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3NUECKUX 3HAHUIA,
— CTpeMJICHHE aHAJIIM3UPOBATh W BBHISBIATH B3aMMOCBS3U MPHUPOJILI, OOIIECTBA H
SKOHOMUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3NUECKUX 3HAHU;

— OIlGHKa CBOUX JICMCTBUM ¢ YYETOM BIUSHUS Ha OKPYXKAIOIIYIO Cpeay,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHs MporpamMmbl Mo (H3UKEe Ha YPOBHE OCHOBHOTO
obmrero o6pa3zoBanus y o0ydaromierocst Oyayt chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:
v BBISBISATH W  XapaKTECPU30BaTh CYIIECTBECHHBIC MPHU3HAKKM OOBEKTOB
(sIBJIEHUI);
v/ YCTaHABJIWBATH CYIICCTBCHHBIA MNMPHU3HAK KIACCU(HUKAIIUHA, OCHOBAHUS IS
00001IIeHNs 1 CPAaBHEHUS,
v/ BBIABJISATH 3aKOHOMEPHOCTHU U MPOTHBOPEUMS B pacCcMaTpUBAaeMbIX (pakTax,
JTAHHBIX U HAOJIOJCHHUSAX, OTHOCSAIINUXCS K (PU3NUECKUM SIBICHUSIM;



v' BBISBJISITh MPUYMHHO--CICJICTBEHHBIC CBSI3M TPU HM3YyYEHUH (HU3HUECKHUX
SBIICHUI U TIPOIECCOB, JAENAaTh BHIBOABI C HCIIOJIB30BAHUEM JICTyKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOYCHH, BBIIBUTAaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

v/ CaMOCTOSITENIbHO BBIOMPATHh CHOCO0 pelieHus: yueOHo# (u3nuecKkoil 3agauu

(cpaBHEHHE HECKOJBKHX BapMaHTOB  pEIIEeHHs, BbIOOp Hauboiee

MOIXO/SIIEr0 ¢ Y4ETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbcKue AelCTBHS

AN

UCIIOJIb30BaTh BOIPOCHI KaK UCCIICT0BATECILCKHI HHCTPYMEHT ITO3HAHUS;

v/ TPOBOJIUTH IO CAMOCTOSITEIILHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIOMXHBIH
(Gu3NYEeCKNil OKCTIEpUMEHT, HEOOMbIIOE UCCIeqOBaHNE (HU3HUECKOTO
SIBJICHUS,

v OIlEHWBaTh HA MPUMEHUMOCTh W  JIOCTOBEPHOCTH  HH(OPMAIIHIO,
MOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WITH SKCIIEPUMEHTA;

v/ CaMOCTOSITEIBHO (POpMYyJIMpPOBaTH OOOOIICHHUS W BBIBOABI IO PE3YJIbTaTaM
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

v/ MPOTHO3MPOBATh  BO3MOXKHOE  JlajbHEHIIee  pa3BUTHE  (U3HUYCCKUX
IPOIIECCOB, a TAaK)KE BBIABUTATH MPEIIOIONKCHUS 00 MX Pa3BUTHU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

v TIPUMEHSTH Pa3InYHbIE METOJIbI, UHCTPYMEHTBHI M 3alPOCHI TIPU TTOUCKE
1 oTOope MH(MOPMAIUHU W JAHHBIX C YUETOM MPEAIOKEHHON yueOHO!
buznueckoi 3anayu;

v/ aHaJIU3UPOBATh, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

v/ CaMOCTOATENbHO BBIOMpATh ONTUMAIBHYIO (OpMYy MpeAcCTaBICHUS
uHbOpPMAIMK U WJUTIOCTPUPOBATH pelIaeMble 3a/ladyd HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSMHU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

B X0J1¢ 00CYyXKJIeHHUs y4eOHOro MaTepuaia, pe3yabTaToB JJa00paTOPHBIX paboT
U TIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOl TEMBI W
BBICKA3bIBATh WJICHW, HAIICJICHHBIE HA pEIICHHWE 3aJa4d W TOJJIepKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTAaBJISITh CBOU CYXACHHS C CYKICHHUSIMHU JIPYTHX YYaCTHHUKOB JTUAJIOTa,
O0OHapyKHUBATh PA3INUUE U CXOJACTBO IMOZUIIHIA;

BBIP@YKaTh CBOIO TOUKY 3PECHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOIMYHO TPEACTABIATh PE3YIbTATHl BBIIOJHEHHOTO (PU3MUYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



MOHUMAaTh W HUCHOJh30BaTh MPEUMYIIECTBA KOMAHAHON M HHIWBUIYaTbHOU
paboThI pU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOJIEMBI;

MPUHUMATh LEJIN COBMECTHOM AESATENbHOCTH, OPraHW30BbIBATH JACUCTBUS MO
e€ JOCTMKEHHIO: paclpelesiTh POJH, 00CYKIaTh MPOLECCHl U Pe3yIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTOJICH;

BBIMIOJHATH CBOIO YacTh pabOThI, AOCTUTrash KayeCTBEHHOTO pe3yJibTara Mo
CBOEMY HaIPaBJICHUIO U KOOPJIUHUPYSI CBOU JACUCTBUS C APYTMMH YICHAMHU
KOMaH/Ibl;

OLICHMBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMI NPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBEepPCAJIbHbIE y4eOHbIEe 1eHCTBHS

Camoopranusanus:

e BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMIMX JJIst
peteHns GU3NIECKUX 3HAHUM;

e ODUEHTHUPOBATBCS B PA3UYHBIX  MOJXO0JaX  MNPHUHATUS  PCIICHUM
(MHAMBUAyaJIbHOE, TPUHATHE PEIICHUs] B TPYINE, MPUHATHE PEIICHUMA
TPYIION);

e CAMOCTOSITEJIbHO COCTaBIIATh AJTOPUTM pelieHus: (U3MYEeCKO 3aJaud WU
IUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOUIUXCS PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MpEjIaraéMble BApUAHThI PEIICHUI;

e I€JIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

e 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IIPeAJIarath IJiaH €€ U3MECHEHUS;

¢ OOBSICHATh  MPUYUHBI  JOCTIDKEHUS  (HEHOCTHKEHUS)  pe3yJbTaToB
NeSTEIHHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B AECATEIBHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
¢u3nueckoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM;

e CTaBUTH C€051 HA MECTO JIPYroro 4esjoBeKa B XOJIe CIopa WIH JUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e IPU3HABATH CBOE MPABO HA OMIMOKY MPH PEIIeHUN (PU3UUECKUX 3a7a4 I B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHny o6yuenust B 7 kiaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUECKUE U XUMHUUECKUE SIBIICHUSI, HAOIO/ICHHE,
AKCHEPUMEHT, MOJIEJb, TUMOTE3a, CAUHUIBI (PU3UUECKUX BEJIMYUH, aTOM,
MOJICKYJIa, arperaTHble COCTOSIHUSI BemecTBa (TBEpIOE, IKHUJIKOE,
razoo0pa3Hoe), MexaHU4eCKoe JIBIKeHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
IpSIMOJIMHEHHOE), TPaeKTOpHUs, PAaBHOJCUCTBYIOIIAs cuja, aedopmalus
(ympyrasi, TiIacTU4ecKas ), HeBECOMOCTh, COOOIIAOIIUECS COCY/IbI;

epazinuath sBICHUS (MUuddy3us, TEMI0BOE ABUKEHUE YACTHI[ BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOW OCBIO
BpallleHus, Tepeaada JaBJICHUS TBEPJABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe JaBJieHHE, IUUIaBaHUE TEJl, MPEBPAICHUS
MEXaHUYECKOW DHEPTrHH) MO ONMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

epaCro3HaBaTh  MPOSIBIICHUE  HW3YUYCHHBIX  (PUBMYECKUX  SIBJICHUU B
OKpYXKaloIlleM MHpe, B TOM 4Hcie (U3UYECKHE SBICHUS B MPUPOJIC:
MpUMEPHI JIBIXKCHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUpoje, JACUCTBHE CHJIBI TPEHUS B NPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO JIaBJIEHUs Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, pblYaru B
TEJIe YeJIoBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;

e OITUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, UCIIOIB3YS
dusznueckre BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, cuila TPEeHWs, HAaBieHue (TBEpIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHUYecKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIBHO
TPAKTOBaTh  (PU3WYECKUM  CMBICI  HMCHOJB3YEMBIX  BEIWYHH, UX
0003HaueHUsI W CAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYHMHAMH,
CTpOUTH Tpah VKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

e XapaKTEpHU30BaTh CBOWCTBA TN, (U3MUECKHE SBICHUS U TMPOIECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, MPaBUIIO paBHOBECHUs pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOH
SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;



e O0BSCHSTH (PU3MUECKUE SIBJICHUS, MTPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyalldil MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBIIATH IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWMCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THhIC 3a1auu B 1—2 NEeMCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAONINE (DU3WYECKUE BEJIWYMUHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/laud  3aMHUChIBaTh KpaTKOE YCJIOBUE, TMOJCTABISATh (puznueckue
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUYECKON BEJTMUYUHBI,

e pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TPH T[OMOIIU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPHPETHPOBATH
MOJIYYEHHBIH pe3yJIbTaT, HAXOJAUTh OIIMOKKM B XOJIE OIBITAa, JeNaTh
BBIBO/IBI 10 €0 PE3yJbTaTaM;

¢ IPOBOJUTH OIBITHI TTO HAOIIOICHUIO (PU3MYECKUX SBICHUN UIN (PU3MIECKUX
CBOMCTB Tell: (pOpMYJIUPOBATH MPOBEPSEMBIC TPEATNOI0XKEHUS, COOUPATh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYyI0BaHUs, 3aIIUCHIBATh X0 OMbITA U
(bopMynHpOBaTH BHIBOBI

e BBHITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPDEMEHHU, MACCHI Tela, 00bEMa,
CWIBl M TEMIIepaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX M HU(POBBIX
npuOOpoOB, 3aMKCHIBATH [OKAa3aHUs MPUOOPOB C YYETOM 3aJaHHOU
a0COJIFOTHOM TIOTPENTHOCTH U3MEPECHUN;

¢ IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKOW BETUYUHBI OT
OPYrol C UCIHOJb30BaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JBWKYILETOCA TeJla OT BPEMEHU JBWXKECHUS TeEld, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOIIAIA CONPUKOCHOBEHUS TEJ, CUJIbI
YIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CHUIIBI OT 00BbEMa
MOTPYKEHHOM YaCTH TEJIA U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), y4aCTBOBaTh B
IUTAHUPOBAHWM Y4eOHOTO HCCIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJC
NPEJIOKEHHBIX Ta0IUI] M TpaduKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
WCCJIEIOBAHUS;



 IPOBOJIUTH KOCBEHHBIE W3MEPCHHS (PU3NYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Tela, CHJIa TPEHUS CKOJIBKEHHUS,
JaBICHWE  BO3[yXa, BHITAIKUBAIOMIAasg CWJIA, JEHCTByromas  Ha
NOTPYXKEHHOE B JKHJIKOCTh TENO, KOA((UIMEHT MONe3HOTO JEHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHEAYysS TMPEAIOKECHHOW WHCTPYKIMH: TIPH
BBITIOJTHEHUH W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE NCKOMOMW BEITUYMHBL

e COOJIIO/IATh MPAaBUJIA TEXHUKU O€30MAaCHOCTH IMpHU padoTe ¢ JabopaTOpHBIM
0o0opy1I0BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA U HETIOABUKHBIN 0JI0K, HAKJIOHHAS TTIOCKOCTH;

e XapaKTEPHU30BaTh TPUHIMIIBI  JCHUCTBHS  HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUcaHUs (B TOM YHCIIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOJAA, THUIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHMSI
0 CBOHMCTBaX (U3MYECKUX SBICHUH W HEOOXOIMMbIC (pU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUs (U3MUECKUX 3HAHUH B TOBCEAHEBHOM JKM3HU A
obecrieueHus: 0€30MaCHOCTH TpH  OOpalleHHuH ¢ TpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

¢ OCYIIIECTBIISITh  OTOOpP HMCTOYHMKOB uWH(popmanmuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

* CTIOJTH30BaTh MPHU BBIMOJTHEHUU YYE€OHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPATKHE MHUCHbMEHHBIE M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJMYHO JeJaTh KPAaTKHE COOOIIECHUS O pe3yibTaTaxX MPOEKTOB
WK y4eOHBIX WCCIEJOBAaHUM, MPH OSTOM TPAMOTHO WCIIOJIB30BATh
W3YYCHHBIH TIOHATHWHBIA ammapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUCH;



elIPY BBIMOJHEHUU YUYEOHBIX IPOCKTOB U HCCIEIOBAHUN pacrpeneisiTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CIICIUTh 3a BBINNOJHCHHEM IUIaHAa JCWCTBUM, aJeKBaTHO OICHUBAThL
COOCTBEHHBIM  BKJaJd B  JCSATEIBHOCTh  TPYIINbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHiy o0yuenust B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIMUXCS YMEHUM:

e ICIIOJIb30BaTh MOHATHS: Macca W pa3MEpbl MOJIEKYJ, TEIJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTATIMUECKUE U
aMmopdHbIe TeNa, HACBHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/yXa, TeMIeparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIATElb,
BJIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsijl, FJIEKTPUUECKOE TOJIe, MPOBOJIHUKHU
U TUBJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;

e pa3MuaTh SBJICHUSA (TEIUIOBOE pACIIMPEHHE M CKaTue, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTAUIM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIIonepeaya (TeTIONPOBOHOCTD, KOHBEKITHS, U3ITy4YeHHE),
AJIEKTpU3alus TeJ, B3aUMOJICHCTBUE 3aps/IOB, JACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MAarHUTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

epaClO3HaBaTh  MPOSIBIIEHWE  HW3YUYCHHBIX  (PU3MYECKUX  SIBJICHUW B
OKpY)KalollleM MHpE, B TOM 4HCiIe (U3UYSCKHE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE W KaWUISIPHBIE SIBICHUS B MOPUPOJIE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, dJICKTPUUYCCKHE
SBICHUS B atMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid IMOII0COB, POJh MAarHUTHOTO IIOJS JUIS JKHU3HU Ha
3emJie, OJISIPHOE CUSIHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKH) (PU3HUESCKUX
SIBJICHUM;

e OITMCHIBATh M3YUYCHHBIC CBOWCTBA TEI W (PU3MUCCKHUE SIBJICHUS, WCIOJIB3YS
bu3uYecKre BEIMYUHBI (TeMIIepaTypa, BHYTPCHHSS SHEPTIHUs, KOJTUISCTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUIaBJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, YJeabHAs TEIIOoTa
CropaHdsl TOIUIMBA, KOA(QPUIMEHT TMOJIe3HOr0 JCHCTBHS TEIIOBOM
MalllMHbI, OTHOCUTEJbHAS BJIAXKHOCTH BO31yXa, JJICKTPUYECKUN 3apsl,
CWJIa TOKa, JJICKTPUYECKOE HANPSDKEHUE, COINPOTHUBICHUE IMPOBOIHUKA,



yIEIbHOE  CONPOTUBJIICHWE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKa), TMpPU  ONUCAHWUU MPABUIBHO  TPAKTOBAaTh
(bU3UYECKU CMBICT HMCHOJb3YEMbIX BEIUYUH, O003HAUCHUS U EAUHUIIBI
bU3UYEeCKUX BEIUMYMH, HAXOAUTh (POPMYJbI, CBSI3BIBAIOLIUME JTaHHYIO
bU3NMYECKYI0 BEJIMYMHY C JAPYTUMU BEJIWYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBA Tes, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3ySl OCHOBHBIE MOJOKEHHSI MOJIEKYJISPHO--KUHETUYECKON TEOpHUU
CTPOCHHS BEIIECTBA, MPUHIIUN CYMNEPIO3UIIUU MoJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa JyIsl ydacTKa IeNu, 3aK0H
Jxoyns—JIeHua, 3aKOH COXpAaHEHUs DJHEPrud, TMpU OSTOM J1aBaTh
cloBecHYIO0 (OPMYJIMPOBKY 3aKOHAa U 3allUChIBaTh €r0 MaTeMaTUYeCKOe
BBIPAXKEHHUE;

¢ O0BSCHATh (HU3UYECKHE TPOIIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYaIMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYMHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTh O0OBICHEHUE U3 1—2 JIOTMYECKUX
1aroB ¢ omopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB WUJTH 3aKOHOMEPHOCTEH;

e pelaTh pacu€THhIE 334K B 2—3 JCHCTBUSI, UCTIONIB3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBAKOIINE (DU3WUYECKUE BEJIWYMHBI: HAa OCHOBE aHajgu3a YCIOBHS
3aJ]a4y 3aMMChIBaTh KPATKOE YCIIOBUE, BBISIBISATHh HEIOCTATOK AAHHBIX JJIS
pelieHus 3aja4du, BRIOMpPATh 3aKOHBI U (POPMYITbI, HEOOXOIUMBIC IS €8
pellieHusl, MPOBOJUTH PACUEThl MU CPaBHUBATH IIOJYYEHHOE 3HAYCHHUE
(br3UYeCKON BEIMUNHBI C H3BECTHBIMU JIAHHBIMU,

e paCIlO3HABaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh TPH TTOMOIIU
(bU3UYECKUX METOJO0B, HWCIIOJIb3Ys OINHUCAHUE HCCICIOBAaHUS, BBIICISTH
pOBEpsAEMOE  MPEIANOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOPSAKA
MIPOBEACHUS UCCIICIOBAHMUS, JI€JIaTh BBIBO/IBI;

e IPOBOJAUTH OIBITHI 1TO HAOIOICHUIO (PU3HYECCKUX SBICHUN MW (PU3MICCKUX
CBOMCTB TeJ (KalWIISPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT
ero o0bEéMa, TeMIepaTypbl, CKOPOCTH IPOIIECCa OCTHIBAHMS M HarpeBaHMS
NpU U3JIYYCHHH OT IIBE€Ta M3JIydarollei (MOorJomnarolieii) moBepXHOCTH,
CKOPOCTh HCIIAPE€HUs BOABI OT TEMIEPATYPhl KUAKOCTH W IUIOMIAAU €€
MMOBEPXHOCTH, OJJIEKTPU3ALMS TEJI W B3aUMOJICMCTBUE DSIIEKTPUUYECKUX
3apsA/IOB, B3aUMOJICMCTBUME TOCTOSIHHBIX MAarHWTOB, BU3YyaJIU3allUs
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEMCTBUS MAarHUTHOI'O MO Ha
MPOBOJHUK C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOMCTBa
AJIEKTPOJIBUTATENISI TIOCTOSHHOTO TOKa): (OPMYJIHMPOBAThH IPOBEPSIEMbIC



MIPEIO0JIOAKEHUS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYA0BaHUs,
OMUCHIBAThH XOJI OMbITa U (POPMYIUPOBATH BHIBOII,

e BBITIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/1yXa, CHWJbl TOKAa, HANPSOKEHHUS C MCIOJIb30BAHUEM aHAJOTOBBIX
npuObOpOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuE€TOM 3aJJaHHON a0COIFOTHOM MOTPENTHOCTH;

e IPOBOJAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
IpYroil ¢  UCIOJB30BAHUEM  TNPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBIICHUSI MPOBOJHUKA OT €ro [JHWHBI, IUIOWAJA MONEPEYHOTO
CEUEHHMS U yCIBHOTO COMPOTUBIICHUS BEILIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UIYIIEr0 4Yepe3 TMPOBOJHUK, OT HANpsHKEHUS HAa  MPOBOJHUKE,
MCCIIEJOBAHME TOCJEIOBATEIIBHOIO M  IMApajuIEJbHOTO  COCAUHEHUU
IIPOBOJIHMKOB): TIJIAHUPOBATh HCCJIEJOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TOJIYdEHHOW 3aBUCUMOCTH B BHJI€ TaOiUI[ U Tpadukos,
JIeTIaTh BBIBOJI IO pE3yIbTaTaM MCCIICI0BAHUS;

¢ IPOBOJAUTHL KOCBEHHBIE W3MEpCHUS (U3UYECKUX BeIUYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBA, CONPOTHUBJIICHWE TMIPOBOJIHHMKA, paboTra u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): MIAHUPOBATH H3MEpPEHHs, COOUpAaTh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAYys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIIATh 3HAUEHUE BEIINYNHBI,

e COOJIIO/IATh TIPAaBWJIA TEXHUKH O€30IMACHOCTH IMpHU padoTe ¢ JabopaTOpHBIM
000pya0BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JEUCTBHS  HM3YyYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHUcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK BJICKTPUYECKOU DSHEPIUH, DIIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIC
npuOOpsl TO CXeMaM H© CXEMAaTHYHBIM PHUCYHKaM (KHIKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TMTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI SJEKTPUUECKUX
LEIMEN ¢ MOCIEN0BATEIBHBIM U MAPAJUICIBHBIM COCIUHEHUEM JJIEMEHTOB,
pasiuyas yciIoBHbIE 0003HAUYEHUS SJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e IPUBOJIUTH OPUMEPHI (HAXOAUTH MHPOPMAIUIO O MPUMEPAX) MPAKTUUECKOTO
UCIONb30BaHUsl (PU3NYECKUX 3HAHUKW B TMOBCEAHEBHOW JKU3HU JUIS



oOecrieyeHusi 0€30MAaCHOCTH MpU  OOpamieHMHM ¢ npudopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUs 3A0POBbS U COOJIIOIECHHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYIKAIOIIEH cpeie;

¢ OCYLIECTBIIATh MOUCK HMHPOpMalUUd  (PU3NYECKOTO  COAEpKaHUSA B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH HMH(OpMAIHio, KOoTopas
SBIISICTCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;

¢ ICTIOJIb30BaTh MPH BBHIMOJTHEHUH YYEOHBIX 3a/laHUi HayYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOTO  COAEp)KaHUs, CIOPaBOYHbIE MaTepHalbl,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

¢ CO3/1aBaThb COOCTBEHHbIE NHUCHBMEHHBIE U KpAaTKHE YCTHbIE COOOIICHMUS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
colepKaHUsi, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YIbTaThl
POEKTHOW WIJIM MCCIE0BATEeNIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCTIOJh30BaTh HM3yYCHHBIM TMOHATHHHBIA ammapar Kypca (Qu3uky,
COIMPOBOK/IaTh BBHICTYIJICHHUE MPE3CHTALIUEH;

o[IpH BBHIMIOJHCHUH YYEOHBIX TIPOCKTOB M HCCIEAOBaHUN (PHU3NIECKHX
IPOIIECCOB paclpeieNsTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIINOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIIAJ B
NEeSTENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTD Y 00YUAIOIMKUXCS YMCHUM:

¢ CTIOJIH30BaTh  MOHATHUS: CcHCTeMa OTcY€Ta, MaTepuaibHas  TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M IEPEerpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTp TSHKECTU TBEPJOrO Teja, paBHOBECHE, MEXaHMUYECKHUE KOoleOaHus U
BOJIHBI, 3BYK, HH(pPa3ByK U YJIbTPa3BYyK, 3JEKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaJIbHO30PKOCTH,
CHEKTPbI UCIYCKaHUs U MOTJIOIIEHus, ab(a-, 6eTa- U raMMa-u3IydeHHs,
M30TOIBI, SiZIepHAsi YHEPreTHKa,

epa3nuuaTh SABICHUS (PaBHOMEpPHOE M HEPAaBHOMEPHOE NPSIMOIMHEHHOE
IBW)KCHUE, DPABHOYCKOPEHHOE MPSIMOJMHENHHOE JBHKEHHE, CBOOOIHOE
najieHue Tell, paBHOMEPHOE JBM)KCHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJI, pEaKTUBHOE JBIDKEHUE, KojeOaTenbHOe NBMKEHHE (3aTyXamoIllue U
BBIHY)KJIGHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABIKEHUE, OTPaKEHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CHEKTp M CJIOXKEHUE CIEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

e paCmo3HaBaTh  MPOSBICHWE  M3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpyXaromeM Mupe (B TOM dYHuCiIe (PU3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TPHUPOJE, OMOJOTHYECKOE JICHCTBHE BHIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4YeJIOBEKa), NPH ITOM IEPEBOJMTH IMPAKTUYCCKYIO 3ajady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

e OITUCHIBATh M3YUYEHHBIE CBOICTBA Teld U (PU3MYECKUE SBICHUS, UCTIOIB3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJl MMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI DHEPTUSl CKATOU
NPYXUHBI, KWHETUYECKass OHHEPrus, TIOJHAsS MEXaHUYeCKas JHEPrus,
NEPHUOJ] M YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT WCIOIB3YEMbIX BEITUYHH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

e XapaKTEpHU30BaTh CBOWCTBA TN, (U3MUYECKHE SBICHUS U TPOIIECCHI,
UCTIONIB3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETAa, 3aKOHBI COXPAHEHHUS 3apsJ0OBOTO U MAaCCOBOTO YHCET
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



¢ O0BSICHATh (PU3MUECKUE NPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE€ U B
KOHTEKCTE CHUTYyallil MPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CIIEICTBEHHbIE ~ CBA3U, CTPOUTh OOBsACHEHHE H3 2-3
JIOTUYECKUX LIAroB C OMOPOW Ha 2—3 M3yUYEHHBIX CBOMCTBA (PUM3HYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBSA3bIBAIOIINE (DU3UUECKUE BEITUUMHBI:
HAa OCHOBE aHajiu3a YCJIOBHS 3aJayd 3allMChIBaTh KpPATKOE YCIIOBHE,
BBISBJISATh HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
dopMyIbl, HEOOXOTUMBIC JIJISl PEIICHUS, IPOBOIUTH PACUETHI U OIICHUBATH
PEANMCTUYHOCTh OJYYEHHOT'0 3HaU€HUs PU3NYECKON BETUYUHBI,

e pacno3HaBaTh NPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPU T[OMOIIH
(Gu3MUEeCKNX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
NPOBEACHUS  WCCICAOBaHUsS, JelaTh  BBIBOJBI, HHTEPIPETUPOBATH
pEe3yNbTaThl HAOMIOCHHUH U OTBITOB;

¢ IPOBOJIMTH OMBITHI TIO HAOTIOACHUIO QUBNUYECKUX SBICHUN MU (HU3HUECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs
SHEPIUH, 3aBHUCHUMOCTH IEpHOJia KOJeOaHWil MpPY>KMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT aMIUIUTY/IbI
MaJbIX  KoJieOaHWM,  TNPSMOJMHEHHOE  pachpoCTpaHEHHE  CBETa,
pasnokeHue Oeynoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs MpeaMeTa B coOHparoiien
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
o0OpyZOBaHUs, ONHUCHIBATH  XOJl OMbITAa W  €ro  pPe3yJbTaThl,
dbopMynHpoBaTh BHIBOBL

¢ [[POBOJIUTH MPHU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX HW3MEpPEHUH, Oompenesss
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparoieii  JTUH3bI), OOOCHOBBIBATH BBIOOp CHoOcO0a H3MEPEHHS
(u3MepuTenpHOro npudopa);

¢ [I[POBOJIUTH  HCCJIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKMX BEIMYUH C
WCTIOJIb30BAaHUEM TIPSIMBIX WM3MEPEHHH (3aBUCUMOCTH TYyTH OT BPEMEHHU
OpyU PaBHOYCKOPEHHOM JBMXEHMHM O€3 HadyalbHOW CKOpPOCTH, MEpHOIa
Koie0aHWi MaTeMaTUYeCKOTO MAasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpaXEHWs CBETa OT yria MaJeHUs W yria MpeOMJICHHS OT yria
najieHus): IUIAHUPOBAaTh HCCJIEJIOBAaHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl  IMOJYYCHHOW 3aBUCHUMOCTH



bu3MYecKUX BEIWMYUH B BUAEC TAaOMUIl M rpadUKOB, J1€JaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEPEHUS (DU3UUCCKUX BEIMYMH (CPEIHSS
CKOPOCTh ¥ YCKOpEHHE Tejla TMPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJBKCHHS, MEXaHHYeckas padoTa W MOIIHOCTh, 4YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
OnTHYECKass Ccuja coOuparonied JUH3bI, PAJAUOAKTUBHBIA  (POH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CICAys MPEAIOKCHHOW MHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IaTh TIPAaBWJIA TEXHUKU OE30MACHOCTH IMPHU padboTe C JabopaTOPHBIM
00opy10BaHUEM;

epa3IUYaTh OCHOBHBIC TPU3HAKKM M3YYCHHBIX (DHU3UYECKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IIAaHETapHas MOJICJIb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO SIJIpa;

e XapaKTEepHU30BaTh TMPUHLMIBI  JCHUCTBUS  M3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX ONHCaHus (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CTIOJIH30BaTh CXEMbl U CXEMATHUYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
IpU perieHuN y4yeOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MOCTPOCHHS N300paKEHUH B TIIOCKOM 3€pKajie M COOMpPArOIIeH TNH3E;

e IPUBOIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TIPUMEPAX) MPAKTUIECKOTO
UCTIONIb30BaHUs  (U3MUECKUX 3HAHUK B TIOBCEAHEBHOW JKU3HU IS
oOecrieueHusi 0€30MACHOCTH TMpH  OOpalieHuH ¢ npudopaMud H
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

¢ OCYIIIECTBIISATh  MOUCK HWHpOpManuu  (PU3NYECKOTO  COACpKaHUSA B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
MMEIOIINUXCS 3HAHUH U TOTIOTHUTETHHBIX UCTOUHHUKOB,;



* CIIOJIH30BaTh MPHU BBINOJIHEHUN YYE€OHBIX 3aJaHUN HAay4YHO--TIOMYJISPHYIO
JAUTEPaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE W YCTHBIE COOOLIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT H3y4aeMoro paszzena (U3MKH U COMNPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 knacc/ [lepeimkun .M., BanoB A.U., AkunoHepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»

» Gusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiimoHepHoe oOI11eCTBO
«M3parenscTBO «IIpocBenienne

» Gdusuka: §8-i kinacc: 0a30BbIN ypoBEHb: YueOHUK, 8 kinacc/ [leppimkun W. M.,
Npanor A. ., Akiimonepsoe o61mectBo «M3marensctBo «IIpocBemeHue»

BBG,ZII/ITeBapI/IaHT

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Brengutes ®usuka. Peanmuzanus tpedoBanuit ®I'OC ocHOBHOTO 00111€T0
oOpasoBa-Hus: MeTouueckoe nocodue st yautens (ABtop A. FO. [lentun)e
NHTEPAKTUBHOE ITOCOBUE. Bocniutanue Ha ypoke: METOAMKA PabOThI
yaurens (rmocooue st yuurenei 001eo0pa3oBaTesIbHbIX OpraHu3aIinii) ABTOPHI:
Crenanos I1.B., Kpyrnos B.B., CrenanoBa 1.B., Ceauanosa H.JI., IllycToBa
N.1O., [Tapdenona U.C., Yepkamunu O.E., bebennna E.B. / [Tox.pex. I1.B.
CrenanoBa

* BocriutaHne B COBPEMEHHOMW WIKOJIE: OT MPOrPaAMMBI K JEUCTBUSAM ABTOPBI
I1.B. Crenanos, H.JI. CenuBanoBa, B.B. Kpyrnos, 1.B. Crenanosa, 1.C.
[Tapdenona, N.1O. [llyctoBa, E.O. Yepkamuu, M.P. Mupomkuna, T.H.

Tuxonona, E.®. JloopoBoasckas, M.H. [Tomora / [Tox pexn. I1.B. Ctenanora



* [ludpoBoit MeToUYECKHIT KOHCTPYKTOP OpraHu3aTopa BOCIUTATEIbHON
paboThI B IIKOJIE

* [IpenoaBaHue eCTECTBEHHO-HAYYHBIX IPEAMETOB B YCIOBHUSIX OOHOBIICHHUS
CoJIep>KaHMsI M METOI0B IIKOJIbHOTO oOpazoBanusi ABTopsl: [lentun A.1O.,
3arpanununas H.A., Hukumosa E.A., Cemenona ['.10., OpunnaukoB A.B. / [Tox
pen. A. 1O. Ilentuna

JaHHBIC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Beeaurehttps://myschool.edu.ru. nantsre






