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PABOYASA ITPOTPAMMA

IIpeamer ¢usuka (yriryOJICHHBIA YPOBEHbD)

Knacc 7 0, 8 0, 90

O011ee KOJIHYeCTBO 4acoB Mo yueoHomy miaaHy 340 4: no 102 4. (3 4. B HEJEI0)
B 7-8 Kknacce, 136 4. (4 4. B Henen0) B 9 knacce.

CocrapiieHa B cooTBeTcTBHH ¢ PegepabHOil padoyeil mporpammoii
no ¢gusuke.

Y4yeOuuku:

duznka: MHXeHeps! Oyayiuero: 7-i Kiacc: yriayOJeHHbIH ypoBeHb: y4eOHUK: B 2-x yacTsax/ B.B.
benara, HHW. Bopounuosa, M. A. Jlomauenkos, KO.A. IlaneOpartueBa, mox pemakuueii FO.A.
[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBemenue, 2024,  https:/physics-
engineers.ru/books/1 https://physics-engineers.ru/books/4

duznka: MHXeHeps! Oyayiuero: 8-i kiacc: yrayOneHHbIH ypoBeHb: yueOHUK: B 2-x yacTsax/ B.B.
benara, HW. Bopounuosa, M. A. Jlomauenkos, KO.A. IlaneOpartuesa; mox penakuued HO.A.
[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBemenue, 2024,  https://physics-
engineers.ru/books/2  https://physics-engineers.ru/books/S

dusnka: MHXeHeps! Oyayiuero: 9-i knacc: yrayOieHHbIH ypoBeHb: y4eOHUK: B 2-x yacTsax/ B.B.
benara, HW. Boponuosa, M. A. Jlomauenkos, FO.A. IlaneOpaTtueBa, mox penakuueii FO.A.
[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBemenue, 2024,  https:/physics-
engineers.ru/books/3  https://physics-engineers.ru/books/6

Paccmotpena Ha 3acenannut MO yuuTeneit €CTECTBEHHOHAYYHbIX AUCIUIIINH
[Tpotokos Ne 5 ot «10» urons 2025 r.

PykoBoauresns MO Cunernazosa U.B.
(MOAMHUCH)
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MOACHUTEJIBHASA 3AIINCKA

[Tporpamma no pu3uke Ha ypoBHE OCHOBHOIO 00111ero 00pa3oBaHUsl COCTaBJIEHA HA OCHOBE
MOJIOXKEHUI M TpeOOBaHMH K pe3yJbTaTaM OCBOEHHs Ha YriyOJEHHOM YpOBHE OCHOBHOMH
oOpazoBartenibHOI mporpammel, npeactasieHHbx B ®I'OC 000, a Takxke ¢ yuérom enepanbHOit
paboueii mporpammbl BocniutaHusi 1 KoHuenuuu npenoxaBaHusi yaueOHoro npeamera « @usukay.

ConepxaHue mnporpaMmbl 1o (U3MKE HANpPaBJIEHO Ha YAOBJIETBOPEHHE NOBBIILIEHHBIX
3anpocoB OOYUAIOLIUXCS, CTPeMSLIUXCs K Ooyiee ryOOKOMY OCBOEHUIO (hU3MUECKUX 3HAHWM, U
Ha (OpMHUPOBAHHE ECTECTBEHHO-HAYYHOU rpaMOTHOCTH oOyuaroiuxcs. B mporpamme no ¢gusuke
YUUTBIBAIOTCS BO3MOXHOCTH yueOHOro npeamera B peanusauuu tpedoBanuii @I'OC OO0 «
TUIAHUPYEMBbIM  JIMYHOCTHBIM M MeETanpeIMeTHbIM pe3yJbTataM OOy4YeHMs, a TakKxke
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBbIX Y4eOHBIX MpPEIMETOB Ha ypPOBHE OCHOBHOIO
o0uiero oOpasoBaHusl.

[Iporpamma no ¢u3ukKe yCTaHaBIMBAET pachperneseHre yuyeOHOro Martepuana 1o romam
oOyuyenuss (Mo kJjaccam), INpeasiaraeT IMPUMEPHYIO IOCJIEAOBATENIbHOCTD HW3YUYEHHsS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs NPEAMETHOTO COAEPIKAHUS U Y4ETE BO3PACTHBIX OCOOEHHOCTEN
oOyyaroLuxcs.

duzHKa SBJISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHO-HAYYHBIX YU€OHBIX NMPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IMPOLECCOB U SIBJIEHHH, U3y4aeMbIX XMMHEH,
Ouonoruel, actpoHoMuell 1 Gu3nueckoil reorpadueil, BHOCHT BKJIaZ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, TpenocTaBisieT Haubosiee siCHble OOpa3lbl NMPUMEHEHHS HAay4yHOro MeToda
MO3HAHUSI, TO €CTh CIOCO0A MONTYYEHHUs TOCTOBEPHBIX 3HAHUN O MHpeE.

OpnHa u3 rnaBHBIX 3aaad pusnyeckoro oOpa3oBaHUs B CTPYKType oOuiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHMHM €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH M HHTEpeca K Hayke Yy
oOyyarouxcsl.

Nsyuyenue ¢Qusuku Ha yriyONEHHOM YpOBHE NpEANojiaraeT yBEPEHHOE BIIQJICHUE
CJIEAYIOLIMMHU KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYYHYI0 IPaMOTHOCTb!

Hay4HO OOBSICHSTD SIBJICHUS;

OLIEHHBATh U TOHUMAThb OCOOEHHOCTH HAyYHOIO UCCIEIOBAHMS;

MHTEPIPETUPOBATh JAHHbIE M HCIOJb30BaTh HAy4HbIE OKA3aTeNIbCTBA IJISI MOJTyYEHHS
BBIBOJIOB.

[enn u3yuyeHust (U3MKU HAa YPOBHE OCHOBHOrO OOlIero oOpa3oBaHUs OMpeneseHbl B
Konnenuun npenogasanus yueOHoro npeamera «®@usnka» B 00pa3oBaTeNbHBIX OPraHU3aLUSIX
Poccuiickoit ®enepauuu, peanu3ylIIUX OCHOBHbIE O0Ie0Opa3oBaTeNbHbIE MPOrPaMMBbI,
yTBepkaA€HHON peweHueMm Konnernn MunucrepcTa nmpocsewenust Poccuiickoit @enepauun
(nportokon ot 3 nexadbpst 2019 r. Ne [TK-48H).

Henaun nzyyenust puzuku Ha yriay0.,IéHHOM ypoBHe:

pa3BUTHE HHTEpeca M CTpPEeMJIEHHs OOy4arolMXCs K HAayYHOMY H3YYEHHIO MPUPOIBbI,
pa3BUTHE MX UHTEJIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

pasBUTHE TMPENCTABJIEHH O HAayyHOM MeToAe TNO3HaHus U (popmupoBaHHe
MCCIIEIOBATEIBCKOrO OTHOLIEHHUS K OKPYIKAIOIIHMM SIBJICHUSIM,;

¢dbopMHpOBaHHE HAYYHOTO MMPOBO33PEHMs KaK pe3yjbTaTa H3Y4YeHHs OCHOB CTPOEHHS
MaTtepuu U PyHIaMeHTaIbHbIX 3aKOHOB (PU3HKH;



dbopMUpOBaHUE YMEHUN MPUMEHSATb PU3UYECKUE 3HAHUS U Hay4YHbIE TOKA3aTeJIbCTBA JJIs
OOBSICHEHUS OKPYIKAKOLIUX SIBJICHUI,

dbopMUpOBaHUEe NPEACTABNICHUN O pOJIU GUIUKH IJIs1 Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH,

pasBUTHE TMpPENCTABIEHMH O BO3MOXHBIX cdepax Oynyweil npodeccuoHa bHOM
NeATeIbHOCTH, CBSI3AaHHOW C (PU3MKOH, MOArOoTOBKA K JajibHeHIeMy OOy4eHHI0 B 3TOM
HanpaBJIeHUH,

(dbopMHUpPOBaHHE TOTOBHOCTH K JajibHelIIeMy U3y4eHUr0 (U3UKH Ha yriayOJIEHHOM ypOBHE
B paMKax COOTBETCTBYIOIIUX Npoduiel 00yueHus: Ha ypOBHE CpeIHEro o0LIero o0pasoBaHusl.

JlocTuxkeHre STUX LeNed nporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOrO 0O0IIero
o0pa3oBaHus 00ECTIEYUBAETCS pelIeHHEeM CIeAYLIUX 3aa4:

npuoOpeTeHre 3HAHUH O JUCKPETHOM CTPOEHUHU BELIECTBA, MEXAHUYECKUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIEHUSIX;

npuoOpeTeHre YMEHUI aHANIU3UPOBaTh U OOBSACHATh (PU3MYECKUE SIBJICHUS HA OCHOBE
M3yUYEHHBIX PU3UYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIIEeHUs PACYETHBIX U KAYECTBEHHbIX 3a7a4, TPEOYIOIIHNX CO3aaHUs U
UCMOJb30BaHUs (PU3UYECKUX MOJENe, BKJIIOYash TBOPYECKHE U MPAKTHUKO-OPUEHTUPOBAHHbBIE
3ajauy,

pa3BUTHE HCCIIEAOBATEIbCKUX YMEHHUH: HAONIOMaTh SIBIEHUS U U3MEPSITh (PU3UYECKUE
BEJIMYMHBI, BBIIBUrATh TMIIOTE3bl M MpEASiaraTh 3KCIEPUMEHTANbHbIE CIOCOOBI UX MPOBEPKH,
IUIAHUPOBATh U TMPOBOAUTH ONBITHL, 3KCIEPUMEHTANIbHbIE MCCIENOBAHUS, aHAJIM3UPOBATH
MOJIyYeHHbIE TaHHbIE U JeJIaTh BHIBOJBI,

OCBOEHHE TMNpPUEMOB pPadOThl ¢ HHPopMaLueill (U3MUECKOro COAepkKaHUs, BKIOYAs
UHPOPMALMIO O COBPEMEHHBIX IOCTH)KEHUSX (DHU3UKH, HUHTEPHpETalUss U KPUTHYECKOE
OLIEHUBaHHe UH(OpPMaLIUHY,

3HAKOMCTBO €O cdepamu npodeCcCHOHATbHON NEATENbHOCTH, CBSI3aHHBIMHU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAHHBIMHU Ha IOCTHXKEHUSIX (PU3UUECKOM HAYKH.

Ha uzydenuie ¢pusuku (yriyOnéHHbINH ypOBEHb) HA yPOBHE OCHOBHOIO 00111ero 00pa3oBaHus
otBoauTcs 340 yacoB: B 7 knacce — 102 yaca (3 yaca B Henento), B 8 knacce — 102 yaca (3 yaca B
Henenro), B 9 kiacce — 136 yacoB (4 yaca B HEIEeJNHO).

OO0pa3oBare/ibHbIE TEXHOJIOTHU

JUIs  DOCTHKEHHsI TOCTaBJEHHBbIX Lesiell OOyueHUs HCMOJIb3YIOTCS  CIENyHoLue
oOpa3oBaTesibHble TEXHOJIOTUU. TEXHOJIOTUs MPOOJeMHOro OOy4YeHHs, KOMIIETEHTHOCTHO-
KOHTEKCTHAasi MOZieJib 0Oy4eHUsl U BOCMUTaHUs;, oOyueHue Ha OCHOBE OOLIell TEOPUH CHIIbLHOTO
mbiiieHuss TPU3  (cMCTEMHOro aMaNeKTHYeCKOro MbIIIJIEHHs1), OCHOBAHHOIO Ha 3aKOHaX
pasButus;  HMHGOPMAIMOHHO-KOMMYHHKATUBHbIE  TEXHOJOTMH,  TEXHOJOTHH  Pa3BUTHUS
HCCJIEIOBATEIbCKUX HABBIKOB, PELIEHUE 3KCIMEPUMEHTAJIbHBIX 3aJa4 M 3a7ad ¢ TeXHUYECKUM
CONEP>KAaHUEM, TEXHOJIOTUS MPOEKTHO-UCCIENOBATENbCKON  NEATENbHOCTH, TEXHOJIOTUU
nuddepeHLIMPOBAHHOIO MOAX0Aa B 00y4YeHHH, 310poBbecOeperaroie TexHonoruu. [pu 3tom
UCMOJb3YeTCsl JUUHOCTHO-OPUEHTUPOBAHHBIN U IE€ATEIbHOCTHBIH MOIXO B OOyUEHUH.

JIuunocmuasa opuenmayus oOpPa30OBATENLHOIO MPOLECCA  BBISBISET NPUOPUTET
BOCIUTATENIbHBIX M pa3BUBAKOIMX 1ejeld oOydenus. CrnocOOHOCTh y4alUXCs MOHUMATh
NPUYUHBI U JIOTUKY pPa3BUTUS (DU3UYECKUX MPOLIECCOB OTKPBIBAET BO3MOXHOCTb ISl OC-
MBICJIEHHOTO BOCHpUATUs 00wed ¢usnueckoil kapTunbl mupa. CucremMa y4yeOHbIX 3aHATHI
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NpU3BaHa CIOCOOCTBOBATh PAa3BUTHUIO JIMYHOCTHOH CaMOMIOEHTH(UKALMHK, T'yMaHUTapHOH
KYJBTYpPbI IIKOJBHUKOB, UX MPHOOIIEHHIO K LEHHOCTSM HALMOHAJIbHOW M MHUPOBOH HAyKH U
KYJAbTYPbI,  YCHUJEHHUIO  MOTMBAalUMM K  COLMAJbHOMY TO3HAHUIO U  TBOPYECTBY,
BOCITUTAHUIO JUYHOCTHO M  OOINECTBEHHO BOCTPEOOBAHHBIX KAueCTB, B TOM YHCIE
IPKAAHCTBEHHOCTH, TOJIEPAHTHOCTH.

Cucmemno-oeameibHOCMHbBLIL NOOX00 OTPAKAET CTPATEruro COBPEMEHHOM
00pa3oBaTeNIbHONW MNOJMTHUKU. HEOOXOOMMOCTb BOCIHMTAHHUS YeJIOBE€KAa M TIpakJaHUHA,
MHTErPUPOBAHHOTO B COBPEMEHHOE €My OOIIEeCTBO, HALIEIEHHOIO Ha COBEPIIEHCTBOBAHUE 3TOrO
obmectBa. CucreMa ypOKOB COPHEHTHPOBaHAa HE CTOJBKO Ha Mepenavyy «TOTOBBIX 3HAHUI,
CKOJBKO Ha (OpMHUpPOBaHHME AKTMBHOH JIMYHOCTH, MOTHBHPOBAHHOH K CaMOOOpa30BaHHIO,
oOnagaromell  IOCTaTOYHBIMHM  HaBBIKAMM M TCHUXOJIOTHYECKUMH  YCTAHOBKAMH K
CaMOCTOSITEIbHOMY TOHUCKY, OTOOpPY, aHaJIM3y M HCHOJb30BaHHUK MHGOPMALMU. DTO MOMOXKET
YUEHHKY aJanTHpOBaTbCsl B MHpe, rae oObeM HHPOpMaLMU pacTeT B TIE€OMETPUYECKON
NpPOrpeccHy, rae coLMaibHas W NpodeccHoHanbHas YCHEIHOCTb HANpPSIMYyK 3aBUCST OT
MO3UTHUBHOI'O OTHOLIEHUSI K HOBALIMSIM, CAMOCTOSITEIbHOCTH MBILUIEHUS! 1 HHULIMATUBHOCTH, OT
FOTOBHOCTH MpPOSIBJIATH TBOPYECKHI MOAXOA K JeNy, UCKaTh HECTAHAAPTHbIE CIIOCOOB! peleHHs
npoOseM, OT FOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJEHCTBHIO C JIFOIbMH.

IMpodeccuonanbHas opueHTALHSA 00YYAIOLIUXCS

CnocoOHOCTb JTMYHOCTH K PELIEHHIO 3HAYMMBIX POOJIEM METOIAMH HayUYHOT'O MO3HAHM,
NPUMEHSEMbIMH HE TOJIBKO BO BCEX Hay4yHbIX cepax, HO U Ha COBPEMEHHOM HayKOEMKOM
MPOM3BOACTBE HAuMHAET (POPMHUPOBATHCS €lLI€ B IUKOJNE. DMIHUPHYECKHE U TEOPETHUYECKHE
MeTonbl (PU3MKM, KaK METOIbl HAYYHOIO MO3HAaHMsA, 0€3 KOTOPbIX HEBO3MOKHO NpPOBENEHHE
MCCIIeIOBAHUS U pPeLIeHHe TeX 3a1ay, KOTOpbIe CTAaBUT nepen coOoil UccaenoBaTeb, MO3BOJISIOT
OpraHu3oBaTh OOydeHue (pu3uke kak OCHOBe Oyayuiell mpodecCHOHATbHON NesiTeNbHOCTH. B
00pa3oBaTeNIbHYKO IMpOrpaMMmy yriyOJEHHOTO YPOBHSI BXOIST TE€MbI, MPU HU3YUYEHUH KOTOPBIX
MNPOMCXOAUT BOCIUTaHHE NPOPECCHUOHANBHBIX, HWH)XEHEPHBbIX HABBIKOB Vy  IIKOJBHUKOB
cpeacTsaMu (pU3MKH, YTO CocoOCTBYeT 3(phekTHBHOMY U OCO3HAHHOMY NpodeccHOoHaTbHOMY
camMoonpeaeneHuro0 o0y4armmuxcst 7 — 9 Kiaccos.

B nanHo¥ nporpamme ¢popMupoBaHUe y 00yHAIOIUXCS MPEIMETHON KOMIETEHTHOCTH KaK
KOMITIOHEHTa MpPO(ECCHOHANBHONW NAEATENbHOCTH NMPOUCXOAUT NPH 3HAKOMCTBE YYAIUMUXCS C
MPUHLIMIIOM IE€HCTBUS MEXaHU3MOB U MAllIMH, IEpeaayH 1 NpeoOpa3OBaHHs SHEPTUH, TEXHOJIOTUU
MPOMBIIIIEHHOTO U CEeJIbCKOXO03SIIICTBEHHOIO MPOU3BOICTBA, CPEACTB YIPABJICHHUS, TPUMEHEHUH
bu3nueckux 3HaHUH K OOBSCHEHUIO AEHCTBUSI TEXHUUYECKHX 00bekTOB. Ilpu pewenuu 3adau c
mexnuueckum cooepicanuem 0Oy4arOIIMECs] MOJYYAOT CBEIEHHMS O HOBBIX NOCTH)KEHHSIX U
npoOneMax HayKH W TEXHHUKH, O crieludpuke HEKOTOpbIx npodeccuil. Ha ypokax-npoekmax u
YpOKax-konugepenyuax oOydarolIecs OCBAaMBAIOT METOAbl OpPraHU3aLUU W MNPOBENEHHS
SKCMEPUMEHTAIbHO-UCCIIENOBATENBCKOM NEATENIbHOCTH MO (PU3MKE, CO MHOTMMH HHTEPECHBIMU
BOMpPOCaMH (PU3MKH, BBIXOMSIIIMMH 3a PAMKH LIKOJIbHOW MPOrpaMMbl, PacLIMpsieT LEJOCTHOE
npeacTaBieHue o npodiemax (HU3MKH, KaK HAYKH U €€ HCIIOJIb30BaHHUs B MPO(deCCHOHANbHOM
IeSTeIbHOCTH 4YeJIOBeKa B pa3jMUYHBbIX cepax COBPEMEHHOH JKM3HH. DKCHEePHUMEHTasbHas
IeATeIbHOCTh CIOCOOCTBYET PA3BUTHUIO MBILUIEHHS] W HUHTEJUIEKTa ydaluxcs. Y yvaluxcs
pa3BHBAETCS YMEHHE CaMOCTOSATENIbHO paboTaTh, AyMaTh, 3KCIEPHMEHTHPOBATbH B YCIOBUSX
IIKOJIbHOM TadopaTopHH, a Takxe GOPMHUPYIOTCS HAaBbIKM apTyMEHTALH COOCTBEHHOH MO3ULIUH
I10 ONPENEIIEHHBIM BOIIPOCAM.



BocnuTarenbHbli noTeHUMAN npeaMeTa «PU3uKa» peasusyercs yepes:
- IpUBJIeYeHHE BHUMAHUS OOYYAKOUIMXCS K LIEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha ypOKax
SIBIEHUH, OPTaHU3aLMI0 pa0OThI C NOJY4YaeMON Ha ypOKe COLMAIbHO 3HAYMMON UH(pOpMaLuei —
UHULIMUPOBaHHE ee 00CYKIEHUs, BbICKa3bIBAHUS OOYYAOLIUMUCS CBOETO MHEHHUS M0 €€ MOBOAY,
BbIPAOOTKU CBOErO OTHOLIEHUS K Hell,
- MPUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (POpPM paboThl ¢ OOYUAKOLUMUCS: UHTEJJIEKTYa bHbIX
UTP, CTUMYJIUPYIOLIUX MMO3HABATEIbHYI0 MOTHBALIMIO O0YYAIOLIUXCSl, TUCKYCCUI, KOTOPbIE AT
00y4aroLMMCsl BO3MOXHOCTb IPUOOPECTU OMBIT BeJIEHUS] KOHCTPYKTUBHOIO IMAJIOra;, FPyNnoBOM
padoThl wIM paboThl B Mapax, KOTOpble y4aT OOy4aroUIMXCs KOMaHAHOH pabore WU
B3aUMOJIEHCTBHUIO C APYTMMU O0YHAIOLIUMUCS,
- UHULIMMPOBAHHE U TMOANEPIKKY HCCIENOBATENIbCKON NESTENIbHOCTH OOYYaroUIMXCsS B paMKax
peanu3aluuyd UMU WHAMBUAYAJIbHBIX M TPYNNOBBIX MCCIEAOBATEIbBCKUX MPOEKTOB, YTO 1aCT
00y4aroLMMCsi BO3MOXKHOCTb NMPUOOPECTU HABBIK CAMOCTOSTEIbHOIO PELIEHUs TEOPETUYECKOM
npoOJieMbl, HABbIK T€HEPUPOBAHUS U O(OPMIIEHUS] COOCTBEHHBIX M€, HABBIK yBAKUTEJIHHOTO
OTHOUIEHUsT K 4yXUM HIesM, OPOpMIEHHbIM B padoTax OPYyrux HUCCeNOBaTeNel, HaBbIK
NyOJIMYHOrO BBICTYILICHUS MEepel ayIUTOpUe, apryMeHTUPOBAHUSI U OTCTAUBAHUS CBOEH TOYKH
3pEeHUs.



COAEP)KAHUE OBYUYEHHUA
7 KJIACC

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

®dusuka — Hayka o npupoze. SBaeHust npupoabl (3JEMEHTbI CONEPIKaHHUs, BKIIOUYAIOLIHE
MEXIpeAMeTHble CBsi3H). Pusnueckue SBIEHUsS. MEXaHUYECKHE, TEIUIOBbIE, 3JIEKTPHYECKHE,
MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

Ouznueckue BenuyuHbl. PasmepHocTh. EnunHuuel ¢usnueckux BenuuuH. HM3mepeHue
¢busnueckux BenuuuH. OTanoHbl. Pusnueckue npudopbl. lLlena nenenus. IlorpewHocTh
usmepenuii. [IpaBuna Oe3zomacHoro Tpyna npu padore ¢ JabOpaTOPHBIM OOOPYIOBAaHUEM.
MexnyHaponHas cucrema enquHul. [lepeson BHecucTeMHbIX equHuL B equHuLbl CH.

Kak ¢u3uka u npyrue ecTeCTBeHHblEe HAyKM W3y4yarOT MpUpony. EcTecTBeHHO-HayuyHbIN
METON TO3HaHUsS. HaOMOJeHHe, IOCTAHOBKA HAYYHOIO BONPOCA, BBIABHIKEHHE THIIOTES,
SKCMEPUMEHT MO TNpPOBEpKe Trunore3, oObsCHeHHe HaOmomaemoro siBieHus. OmnucaHue
(bu3UUECKUX SIBIEHHI C OMOLIBIO MOACTIEH.

Jlemoncmpayuu.

Mexanuueckue, TerIoBble, 3JEKTPUUECKHE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE SIBJICHUS.

duznueckue nNpudbOpbl U Ipouenypa NpsSMbIX H3MEPEHHH aHAJIOroBbIM U LHU(POBBIM
npudopom.

Jlabopamopusie pabomst u onsimoL.

OnpeneneHue LEHbI NeJIEHUs LKAl U3MEPUTEIbHOTrO npubdopa.

H3mepenne paccTOsSHUM.

H3mepeHue nuowany 1 00bémMa. Meron najneTku.

H3mepenune BpemeHu.

H3mepeHue 06bEMa JKUIKOCTH U TBEPAOTO TeNa.

Onpenenenue pasmMepoB MaibIxX Tel. MeTon psaoB.

[IpoBenenue wuccnenoBaHUs MO NPOBEPKE TMIOTE3bl: NalbHOCTb [MOJETa LIAPHKA,
MYLIEHHOr0 TOPU3OHTAIIBHO, TeM Ooublie, 4eM OOoJblie BHICOTA MyCKa.

Pa3zpen 2. [lepBoHauyanbHbIe CBeleHHsI 0 CTPOGHUH BelllecTBA.

CtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMBIThI, 1OKa3bIBAIOLIME
IOUCKPETHOE CTPOEHHE BELIECTBA.

JiBmokenue wactull BemiecTBa. (CBsi3b CKOPOCTH IBMXKEHMsI 4YaCTHL C TeMIEpaTypoil.
BpoyHoBckoe aBuxkenue. Judbdysus. BzaumopeiicTBue 4HacTUIl BEIECTBA. MPUTSIKEHHE U
OTTaJIKMBaHHE.

ArperaTtHble COCTOSIHHSI  BEIIECTBAa: CTPOEHHE Ta3oB, JKUAKOCTEN U TBEPABIX
(xpucrajuiMyeckux) Tena. B3auMocBs3b Mexay CBONHCTBaAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHMH
BOJIbL.

Jlemoncmpayuu.

HaGnroneHue OpoyHOBCKOrO IBUXKEHHUSI.

HaGnmronenue nuddysuu.

HabnroneHue siBneHul, OOBACHSIOIIMXCS TNPHUTSIKEHHMEM WM OTTAJKMBAHMEM YaCTHL
BELLECTBA.

Jlabopamopusie pabomst u onsimot.

OueHka n1MaMeTpa aToMa METOIOM PsOB (C UCTIOJIb30BaHUEM GoTorpad uii).

5



OnbITh! IO HAOTIOIEHHIO TEMJIOBOTO PACLIMPEHHS ra30B.

OnbIThl 1O OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO NPUTSKEHHUSI.

Paznen 3. /{Bu:KeHHe U B3aUMOJeiCTBHE TeJl.

Mexanuueckoe asuxenue. Ilyte u nepemelienue. PaBHOMepHOE U HEpaBHOMEPHOE
nBmkeHue. CBOOONHOE MajeHHEe Kak NpUMep HepaBHOMEpPHOro naBikeHHst Tesn. CKOpoCTb.
CpenHsist ckopocTb ITPU HEPABHOMEPHOM ABHXKEHUU. PacuéT myTH U BpeMEHU JBUXKEHUS.

I'padyky 3aBUCHMMOCTEH BeJIMYHMH, OMHCHIBAIOIIMX IBWXeHue. OOmwue noHsTus 060
OTHOCHUTEJIbHOCTH ABHkeHUs. CllokeHHe CKOPOCTeH 11 TeJ, ABUXKYLIMXCS Napaule]bHO.

SABneHue wHepuuu. 3aKOH HHEpUMH. B3aumoneicTBue TeNl Kak MPUYMHA HU3MEHEHUs
CKOPOCTH JBI>KEHHUsl Ted. Macca Kak Mepa MHEPTHOCTH Teja B IMOCTYNaTeIbHOM IBHXKEHUH.
[TnotHOCTb BewiecTBa. CBs3b MIOTHOCTH C KOJHUYECTBOM MOJIEKYJI B €IMHHIIE 00bEMA BELIECTBA.
Cwmecu u cninaBbl. [ToBepxHOCTHAs U JIMHENHHAs MIOTHOCTb.

Cuna xak xapaxkrtepucTuka B3aumopeicteus Ten. Cuna ynpyrocty M 3akoH I'yka.
H3mepeHue cuiibl C MOMOLIBIO THHAMOMETpa. SIBeHHe TAroTeHus U cuia TskecTd. Cuia TSXKecTH
Ha Apyrux niaHerax. Bec rena. Hesecomocts. CiioxkeHue CUl, HalTpaBJIEHHBIX 10 OJHON NPsSIMOH.
PasHopeiicTByromas cun. Cuna tpeHusi. TpeHue ckoibkeHUs U TpeHHE IMOKOsl, BSI3KOe TPEHHE.
Tpenue B npupone U TEXHUKE.

Jlemoncmpayuu.

HabnroneHue MexaHU4eCcKOoro ABHKEHHs TeJa.

H3mepeHune ckopocTH MPSIMOJIMHEHHOrO ABUIKEHHUS.

HabnroneHue siBleHUs] MHEPLIMH.

HabnroneHue u3sMeHeHus1 CKOPOCTH MPU B3aUMOJEHCTBUU Tell.

CpaBHeHHe Macc Mo B3aUMOJEHCTBHIO Tell.

CnosxeHue cull, HanpaBJeHHbIX 110 OAHON NPSMOH.

Jlabopamopusie pabomst u onsimot.

OnpeneneHue CKOPOCTM pPaBHOMEPHOrO MABM)KEHUs (lIapyka B JKHUAKOCTH, MOIENH
3JIEKTPUYECKOrO aBTOMOOWIIS U TaK Jaliee).

OnpeneneHue cpenHeil CKOPOCTH CKOJIbXKEHUST Opycka WM IIapUKa IO HAaKJIOHHOM
TUJIOCKOCTH.

OnpeneneHue MIOTHOCTU TBEPIOrO Tea.

OnbIThl, OEMOHCTPHPYIOLIME 3aBUCUMOCTb pacTshkeHUs (nedopmanuu) NpPY>KUHBI OT
NPUJIOXKEHHON CHUJIBL

OnbIThI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIbXKEHUsI OT CUJIbI JaBJI€HUs U
XapakTepa CONpPHUKACaIOIIHUXCSl TOBEPXHOCTEH.

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

Haenenue. Cuna naeneHust. CriocoObl yMEHBLICHUs] U YBEJNWYEHUs NaBieHus. JlaBneHue
raza. 3aBUCMMOCTb JJaBJIEHHUs ra3a oT oObéma u temnepatypsl. [lepenaya naBneHUs] TBEPABIMU
TeJaMHU, XHUIKOCTAMHU U razamu. 3akoH Ilackans. [IHeBMaTHUeCKHE MAIIUHBI.

3aBUCUMOCTb IABJIEHUS] JKHUAKOCTM OT TIJIyOMHBI norpyxeHus. I[umpocratuueckuit
napanokc. CooOmarouuecss cocynbl. ['uapaBnnueckue mMexaHu3Mbl. Mcrnonb3oBaHHE BBICOKHX
JABJICHUH B COBPEMEHHBIX TEXHOJIOTUSIX. Y CTPONCTBO BOAONPOBOAA.

Atmocdepa 3emnu u armochepHoe nasienue. [IpHUMHBI CylIeCTBOBaHMS BO3AYLIHOM
obonouku 3emnu. OnbiTr Toppuuemnu. M3mepenHue atmocdepHoro nasiaeHusi. 3aBUCHUMOCTb



aTMOC(pepHOro JHaBJE€HUS OT BBICOTBI Hax ypoBHeM Mops. [Ipubopbl ans u3MepeHus
aTMoc(hepHOro NaBJIeHHUS.

JleiicTBHe )KUAKOCTH U ra3a Ha NOrpy>k€HHOe B HUX TeJo. BblTankusarouiast (apXxuMenoBa)
cuna. 3akoH Apxumena. YcCjIOBHE BO3HUKHOBEHHUS BbITAJIKUBAKOLIEH (apXUMENOBON) CHIIBI,
noarekanue. [InaBanue ten. BoznyxonnasaHue.

Jlemoncmpayuu.

3aBHCHMOCTb J1aBJIEHUs ra3a OT TeMIIepaTypbl.

Ilepenaya naBaeHuUsl >KUOKOCTBIO U Fa30M.

Coobwarormuecs: COCyasl.

I'mppaBnnyeckuii npecc.

[TposiBneHue neicTBus aTMOCGHEPHOrO NaBJICHHUS.

Cudon.

3aBUCUMOCTb BBITAJKHBAIOLIEH CUJIBI OT 0O0BbEMA MOrPYKEHHON B XKHUIKOCTb YaCTH Teja U
TJIOTHOCTH >KMJKOCTH.

PaBeHCTBO BBITAJIKUBAIOLLEH CUJIBI BECY BITECHEHHON XKUAKOCTH.

VYcnoBue niaBaHus Tel: TUIABAHUE WUJIM MOTPY>KEHHUE Tl B 3aBUCUMOCTH OT COOTHOLIEHUS
TJIOTHOCTEN TeNa U AKUAKOCTH.

Jlabopamopusie pabomst u onsimol.

HccnenoBaHue 3aBUCMMOCTH Beca TeJa B BOZi€ OT 00bEMa NMOrpyKEHHOM B )KUAKOCTh YaCTH
Tena.

OnpeneneHye BbITAIKUBAIOLIEH CUIIbL, NEHCTBYIOLIEH Ha TeJNO, MOrPyKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIbIL, JEHCTBYIOLIEH Ha TEJO B XKUAKOCTH, OT
Macchl Tefa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BbITAJIKMBAIOLIEH CUJIb], AEHCTBYIOLIENH Ha TEJIO
B J)KMJIKOCTH, OT 00bEMa NOrpy>KEHHON B )KUAKOCTb YaCTH TeJla U OT IUIOTHOCTH KHUIKOCTH.

KoHcTpyupoBaHue apeoMerpa UM KOHCTPYUPOBAaHME JIOAKM M ONpeneieHue eé
IrPy30MOABEMHOCTH.

Pazgen S. PaGoTa u MomIHOCTB. DHeprusi.

MexaHunueckasi paboTa 1Jisl CHJI, HallPaBJIEHHbIX BAOJb JMHUHU MepeMeLeHus. MOIIHOCTb.

[IpocTble MexaHM3MBbI: pblYar, BOPOT, OJIOK, TOJHMCHACT, HAKJIOHHAs IUJIOCKOCTb,
HO>KHUYHBIN MexaHu3M. MoMeHT cunbl. PaBHOBecue poryara. IlpaBuno momeHToB. IIpumenenue
npaBUjia paBHOBecUs pbluara k Onoky. «3osoroe mnpaBuio» wMexaHuku. KIIJI mnpocteix
MexaHu3MOB. [IpocTeie MexaHH3MbI B ObITY, TEXHUKE, )KUBBIX OPraHU3Max.

Mexanuueckas 3Heprus. Kunernueckasi u noreHuuanpHas 3Heprus. [Ipespauienue oqHOro
BU/1a MEXaHUYECKOM 3HEPrHH B Ipyroi. 3aKOH COXPaHEHHUs U NPeBpalleH s 3HEPIUH B MEXaHHKE.

Jlemoncmpayuu.

[IpuMmephl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomst u onsimol.

HccnenoBanue ycnoBui paBHOBECHUS pblyara.

Hsmepenne KII/] HakJIOHHON MIOCKOCTH.

M3yueHune nmpaBuia pelyara st MOABHXKHOTO M HEMOABHXKHOTO OJIOKOB.

Onpenenenue KIT/I mnoaBu»XKHOro ¥ HEMOABHXKHOTO OJIOKA.

Onpenenenue pabOThI CHIIBI YIIPYTOCTH NMPH MOABEME IPY30B MPH MOMOLIH MOJBUXKHOTO
61oxka.



H3yueHue 3aKkoHa COXpaHEHUsI MEXaHUYECKOH 3HEPTUH.

8 KJIACC

Pa3nen 6. TenJioBble siBJIeHMS.

OcHOBHbIE [TOJIOKEHUST MOJIEKYJIIPHO-KMHETHUECKOI TEOpUH CTPOEHHs BelecTsa. Macca u
pa3mepbl aTOMOB U MoOJjiekyJl. OmNbIThI, MOATBEPXKAAIOLHE OCHOBHbIE MOJOXEHHUSI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHHU.

Monenu TBEPAOro, )KUIKOrO U ra3000pa3HOro COCTOsHUMN BelecTBa. Kpucramiuueckue u
amopdHble Tena. 'padeH — HOBBINM MaTepuan JJisi HOBBIX TEXHOJOrU. TeXHOMOruU NMOJy4YeHUs
MCKYCCTBEHHBIX anMa3oB. OObsICHEHHE CBOWCTB ra3oB, »KMIKOCTEH M TBEPABIX TEJ Ha OCHOBE
MOJIOXKEHUIT MOJEKYJISPHO-KMHETHYECKON Teopuu. IIoBEpXHOCTHOE HATsKEHHE, CMauHuBaHUE,
KanuuisipHble siBIeHUs. TernjaoBoe pacUIMpeHHe W C)kaThe. 3aBUCUMOCTb AaBJIEHHs rasza oT
00BbéMa, TeMnepaTypsbl.

Temnepatypa. CBsi3b TemmnepaTypbl CO CpelHeill KMHETHYECKOH 3Heprueil TenjaoBOro
IOBUXEHMs! yacTULl. TemnepaTypHble LIKaJbI.

BuyTpennss sHeprusi. CrniocoObl M3MEHEHHs] BHYTPEHHEH SHEprHM: TerJionepenaya U
coBeplueHre padoThl. Buael Tennonepenayu: TemIONpOBOIHOCTb, KOHBEKLUS, H3yueHHe. Buabl
TEIUIONepeayu B MpUpoae U TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOLIECCOB.

KonuyectBo TemnoTel. YaenbHas TEMJIOEMKOCTb BellecTBa. TernaooOMeH W TEeroBOe
paBHOBecue. 3akoH HbroToHa-PuxmaHa. YpaBHeHHe TeroBoro OagaHca.

[InaBneHue U OTBepAEBaHHE KPUCTAIIMYECKUX BELIECTB. Ye€jbHasi TEeroTa IJIaBJIeHMUs.
[Tapoobpa3oBanue u kouaeHcauus. Mcnapenue. Kunenue. Y nenpHas Tenjaora napooOpasoBaHuUsl.
3aBUCUMOCTb TEMIIEpPaTypbl KHUIEHUSI OT aTMochepHOro naejeHus. HacbllieHHBIH U
HEHaCBILEHHbIN nap. BnaxxHocTh BO3nyXa.

DHeprus Tomauea. Y ebHast TeMnjaoTa CropaHHusl.

[Mpunuuner pabotsl TeruoBblx asurateneil. KIIJ[ TennoBoro nsuratens. Terosble
JBUTaTeH U 3allluTa OKpy>Katolei cpeabl. Tennosble noTepu B TEMJIOCETSX.

3aKOH COXpaHEeHUsl U MPEeBpaLleHHs SJHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOLIECCax.

Jlemoncmpayuu.

HaGnroneHue OpOyHOBCKOrO IBUXKEHHUSI.

HaGmronenue nuddysuu.

HabnroneHue siBIEHHII TMOBEPXHOCTHOTO HATSDKEHHS, CMAuMBaHUS M KallWLISIPHBIX
SIBJICHUU.

HabnroneHue TenioBoro paclpeHust Tedl.

M3MeHeHue naBieHus ra3a npu U3MEHEHHH 00bEéMa U HarpeBaHUM UJIU OXJIAXKIEHHH.

[IpaBuna u3MepeHust TeMnepaTypbl.

Bunel Tennonepenauu.

OxnaxaeHue npu COBEPLIEHUH pabOThI.

HarpeBanue npu coBeplLieHHH pabOThl BHEIIHUMH CHJIAMHU.

CpaBHeHHe TEMIOEMKOCTEN pa3IMYHbIX BELLECTB.

HabnroneHue kuneHus.

HabnroneHue nocTosHCTBa TEMIIEPATyPhl MPU IJIABJIECHUH.

Mopenu TennoBbIX ABUraTeNEH.

Jlabopamopusie pabomst u onsimoL.



OnbIThl 1O OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJIIPHOTO NPUTSKEHUSI.

OnbIThI MO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MJIM caxapa.

H3mepenue Ttemmneparypbl IMpH TOMOLIM KMIKOCTHOIO TEpMOMETpa U JAaTydKa
TEMIEPaTyphl.

OnbITh! IO HAOTIOIEHHIO TEIMJIOBOTO PACUIMPEHHSI Fa30B, KUIKOCTEH 1 TBEPIABIX TEJ.

Onpenenenue naBiaeHus Bo3ayxa B OaJUIOHE LINPHLIA.

HccnenoBaHye 3aBUCUMOCTH JIaBJICHHUS BO3yXa OT €ro 00béMa 1 TeMIepaTyphl.

[IpoBepka rumoTe3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI  CTOJOMKA JKUIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIepaTyphl.

HabnroneHue u3MeHeHMs BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe Teruionepenaud U
paOOoThI BHEIIHUX CHJI.

HccnenoBaHue siBIeHUs TEMIOOOMEHa MPU CMELIMBAHUH XOJIOAHON U ropsiueil BOAbI.

OnpeneneHue KOJIUYECTBA TEIJIOTHI, MOJTYYEHHOrO BOIOW MPU TEINIOOOMEHE C HarpeThiM
MeTaJUIMYECKUM LIMJIMHIPOM.

OrnpeneneHue MOUIHOCTH TETLIOBBIX MOTEPb (3aKkOH HetoToHa-PrxmMaHa).

OnpeneneHue ynenbHONH TEMIOEMKOCTH BELLECTBA.

Hccnenosanue npouecca ucrnapeHusl.

OnpeneneHyue OTHOCUTENBHOHN BJIaXKHOCTH BO3yXa.

Onpenenenue yaenbHON TEMUIOTHI MJ1aBJIEHUS JIbJA.

Pazgen 7. JnekTpuyecKkrue H MArHUTHbBIE SIBJICHHUSI.

DnexTpusauus Ten. JlBa poaa ajaekTpUdecKUX 3apsnoBs. BzaumoneiicTeue 3apsykeHHbBIX Te.
3akoH KynoHa.

Dnextpuueckoe nose. Hanpsok€éHHocTs anexkTpuueckoro noss. [IpuHuun cynepnosuuuu
3JIEKTPUUECKHUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snektpuyeckux 3apsioB. DJIEeMEHTapHbIN anekTpuueckuil 3apsan. CtpoeHue
atoMa. IIpoBOOHUKH, OUAJIEKTPUKH U TMOJYNPOBOJHUKHU. 3aKOH COXPAHEHUsS 3JIEKTPUUYECKOro
3apsna.

DNeKTpUUeCKUH TOK. YCIOBMsI CYLIECTBOBAHUS JJIEKTpUYECKOro Toka. McTouHuku
NOCTOSIHHOrO Toka. JIefCTBUSI 3JEKTPUYECKOro TOoka (TErUIOoBOE, XMMHUYECKOE€, MarHUTHOE).
DNEeKTPUUECKUH TOK B MeTaJlIax, )KUIKOCTSIX U rasax.

DnexTpuueckas Lenb. Cuaa Toka. DIeKTpUuecKkoe HanpsbkeHue. AMIepMeTp U BOJIbTMETP
B LIENHU MOCTOSTHHOro Toka. ConpoTHUBJIEHHE MPOBOAHHUKA. Y A€NbHOE CONMPOTUBIIEHHE BELLECTBA.
3axoH Oma ans yuactka uenu. [locnenosaTtenbHoe U napanienbHOE COEIMHEHHE MPOBOJHUKOB.
3JIC B uenu nocTosiHHOro toka. 3akoH Oma muist nonHo# uenu. IlpaBuna Kupxroga. Pacuér
NPOCTBIX 3J1eKTpudeckux uenei. HennHelHbie 371€MEHTHI.

PaboTa 1 MOIHOCTB 31eKTpUdeckoro Toka. 3akoH Jlxoynsi-JleHua. DnekTpudeckue Lenu u
NOTpeOUTENH 3JIEKTPHUECKOoi 3Hepruu B ObiTy. KopoTkoe 3aMbikaHue.

ITocTostHHBIE MarHuThl. B3auMopencTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe mnosne.
MarnuTtHOe noJie 3eMJId U ero 3HaueHue 11 xku3Hu Ha 3emute. OnbIT DpcTena. MaraHutHoe nose
anektpudeckoro Toka. Onbir Amnepa. IlpumeHeHue 3nekTpomMarHuToB B TexHHke. JlelicTBue
MarHUTHOrO MOJIi Ha NMPOBOAHUK ¢ TokoM. Cuna Ammepa U ompenesneHue e€ HamnpaBleHUs.
DnexTpoABUraTesb IMOCTOSSHHOrO Toka. Mcnonp3oBaHue 3ieKTpoABUraTesnedl B TEXHHUYECKHX
yCT-pONCTBaX U Ha TPAHCIOPTE.



Onbiter  Dapanest.  SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
OnexrporeHeparop. CnocoObl MOMYYEHHsS JJIEKTPUUYECKOW 3HEPruu. DJIEKTPOCTAHLUHMH Ha
BO30OHOBJISIEMbIX MCTOYHUKAX 3HEPTrUU. DKOJOIMUYECKHE MPOONEeMbl SHEPreTUKH. TOoNIMBHbIE
3JIEMEHTHI U 3JIEKTPOMOOHIIH.

Jlemoncmpayuu.

DJIeKTpU3aLus Tel.

JIBa pona 3eKTpUYeCKUX 3apsa0B U B3aUMOJEHCTBUE 3aPSKEHHBIX Tell.

Y CTpONCTBO U AENCTBUE 3JIEKTPOCKONA.

DnexTpocTaTHueckas HHAYKLIHSL.

3aKOH COXpaHEeHUs JIEKTPUUECKUX 3apsI0B.

MonenupoBaHHe CUJIOBBIX JIMHUHA 3JIEKTPUYECKOTr0 MOJIsI ¢ MOMOILBI OyMaXKHBIX CYJITAHOB.

IIpOBOAHMKY M TUINEKTPUKH.

M cTOUHNKH MOCTOSTHHOTO TOKA.

JIefiCTBUs 3IEKTPUYECKOrO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIi1 pa3psia.

H3mepeHue cuibl Toka aMIepMeETPOM.

H3mepeHue 31eKTPUUECKOro HamnpsKEHUs! BOJIBTMETPOM.

Peocrat 1 MarazuH conpoTHBJIEHUH.

B3auMopeicTBue NOCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3AeNIeHUs! MOJKCOB MAarHUTA.

MonenupoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MArHUTOB.

OneiT OpcTena.

MaruaurtHoe nose Toka. DJIeKTPOMarHuT.

JleficTBHe€ MarHUTHOTO NOJIsE Ha MPOBOJHUK C TOKOM.

DneKTpoABUraTesb MNOCTOSTHHOIO TOKA.

Onbiter Dapanes.

DaeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopusie pabomst u onsimol.

OnbITh! 1O HAOTIONEHHIO 3JEKTPU3ALMH TEJ MPU CONPUKOCHOBEHUH U MHIYKLIMEH.

HccnenoBanue neiCTBUS 3JIEKTPUUECKOrO MO HA MPOBOJHUKU U AUBJIEKTPUKH.

COopka 1 UCTIBITAHUE 3JIEKTPUYECKOH LIEMH MOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, MPOTEKAIOIEro Yepe3 Pe3UCTOp, OT HaMpPSHKEHUs
Ha pe3UCTOpE U COMPOTUBJIEHUS] PE3UCTODPA.

OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUECKOrO COMPOTHBIIEHUs NMPOBOJHHKA
OT €ro JJIMHBL, MJIOLIaIH NONEePeUyHOro CEUeHUsI U MaTepuana.

OnpeneneHue yaenabHOro CONPOTUBIIEHUS TPOBOAHUKA.

IIpoBepka npaBuia CIOXKEHUs HaNpsDKEHUH NMpH MOCIEA0BaTENbHOM COENMHEHUU IBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia Asi CHUIIbI TOKA MPH NMapaiesbHOM COEAUHEHUH PE3UCTOPOB.

Onpenenenue 3J1C 1 BHYTpeHHEro CONPOTUBJIEHUs] HCTOYHHKA TOKA.

ITposepka mpaBui Kupxroda.

IIpoBepka BbInoaHeHUs 3akoHa OMa 111 MOJIHOH LieTnH.

10



H3yyeHue BONIbTaMIIEPHBIX XapaKTEPUCTHUK HEJTMHEHHBIX 3JIEMEHTOB (JIaMITbl HAKAJIUBAHUS
WJIM MOJYITPOBOAHUKOBOIO JHO/A).

Onpenenenue padOThI JNEKTPUUECKOrO TOKA, HAYLIETO Yepe3 Pe3UCTOP.

Onpenenenue MOLIHOCTH 3JIEKTPUUYECKOrO TOKA, BbIAENSEMON Ha PE3UCTOpE.

Onpenenenue KIIJI Harpesarens.

HccnenoBaHne MarHUTHOrO B3aMMOJENCTBUS TOCTOSIHHBIX MarHUTOB.

H3yueHre MarHUTHOTO MOJIsI TOCTOSIHHBIX MAarHUTOB NPU UX OOBbEOMHEHUH U Pa3/IeJIeHUH.

HccnenoBanue neiicTBUsA 3J1€KTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThbI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAEHMCTBMSI KaTYLUKU C TOKOM H
MarHuTa OT CHMJIbI U HaIpaBlIEeHUs] TOKa B KaTyLIKEe M OT Haauuus (OTCYTCTBHUS) CeplAeYHHKA B
KaTyLIKe.

H3yueHue neiicTBUsI MarHUTHOTO MOJIsS HA TPOBOAHUK C TOKOM.

KoHcTpyupoBaHue u u3ydeHue paboThl 3JIEKTPOABUrATENs.

Hsmepenne KII/] anekTpoasuraTenbHON yCTAHOBKH.

OnbITbl MO HUCCIENOBAHMIO SIBJIEHMSI JJIEKTPOMArHUTHON MHIYKLMHU. HCCIEeAOBaHUE
M3MEHEHUH 3HaUYeHHUsl U HampaBiIeHUs] MHAYKLHOHHOIO TOKa.

9 KJIACC

Pa3nen 8. MexaHnuyeckue siBjaeHHSsI.

MexaHnueckoe aBmkeHne. MatepuanbHasi Touka. CriocoObl OMUCAHUST MEXaHUYECKOTro
OBWO)KEHUs: TaOnu4HbIH, rpadpuyeckuii, aHanutnueckuii. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHHUYECKOrO JBUXKEHHSI.

BexTopHble BEIMUMHBI, OMEpallMd C BEKTOpPAMM, MpOeKLuH BekTopa. Paaunyc-sexkTop
MaTepHalbHON TOYKH, MepeMelleHHe Ha MIOCKOCTH. PaBHOMepHOE NPSIMOJIMHENHOE BH)KEHHE.
HepaBHoMepHoe mnpsimonuHeiiHoe aBmkeHHe. CpenHsisi U MIHOBEHHas CKOpPOCTb Tena IpH
HEpaBHOMEPHOM JIBUXKEHUH.

Vckopenue. PaBHOYCKOpPEHHOE MNpPsIMOJMHEHHOE MABIDKEHHE. Y CKOpEeHHE CBOOOIHOrO
naneHus. OneiTel ["anunes.

['padrueckast HHTEpNpETaLMs YCKOPEHHS], CKOPOCTH, NPOHAEHHOIO MyTH U MepeMeLleHHUs
11 IPSIMOJTMHEIHOTO JIBUIKEHMUS.

JiBi>keHue Tena, OpOIIEHHOrO MO YIJIOM K TOPU3OHTY.

JIBU>KEHUE MO OKPYXKHOCTH. JIMHEHast CKOPOCTh, yIiOBasi CKOPOCTb, MEPUOM M 4acTOTa
oOpalueHuss MpU PaBHOMEPHOM [BHXXEHHHU MO OKPYKHOCTH. CKOPOCTb M YCKOpEHHE NpHu
JBUXEHHUH 10 OKPY>KHOCTH.

Bexrop cunel. PaBHOn€NCTBYIOIIAs CUIA.

Ilepsbiit 3akoH HbroToHa. Bropoi 3axkon Hetorona. Tperuit 3akon Herotona. Ilpunuun
CYyIepro3ULHH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CUja TPEHHUsS! CKOJIbXXEHUs, CUJIa TPEHUs
NOKOs, Apyrue Buael TpeHus. KoadduumeHnt tpenus.

JIBU>KEHUE TeJ O OKPY>KHOCTU MOA AE€HCTBUEM HECKOJIBKUX CHIL

3axoH bepHynnu u nogbémHas cuna kpbuta. CoBpeMeHHbIE JIeTaTeNbHbIE annaparsl, cyna
Ha TOJIBOJHBIX KPbUIbSX, AHTHUKPBIJIO Ha CKOPOCTHBIX aBTOMOOMISIX. J[BHXKeHME moe3na Ha
MarHUTHOMW MOAYLIKE.
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Cuna TsKeCcTH M 3aKOH BCEMUPHOTO TAroTeHus. J[BH>keHHe Tel BOKPYT IPaBUTALIMOHHOIO
ueHTpa (B ToM uucie rmaHet Bokpyr ConHua). [lepeas kocMuueckasi ckopocts. HeBecomMocTh U
neperpys3KH.

PaBHOBecue marepuanbHON TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tena
C 3aKPEIIEHHON OChIO BpauleHusi. MomeHT cuibl. LleHTp TskecTu.

Umnynec Ttena. HM3menHenue wumnynbca. HMmnynec cunel. Yopyroe U Heympyroe
B3aUMoOJielicTBHE. 3aKOHbI U3MEHEHHS U COXPaHEHUsI UMITyJIbca. PeakTHBHOE NBHXKEHME.

MexaHnueckasi pabota U MOIHOCTb. PaboTta cun TspkecTH, ynpyroctH, TpeHus. CBsi3b
sHepruu U padotbl. [loTeHUHManbHas 3HEPrus Teyia, MOAHSATOrO HAaA TMOBEPXHOCTHIO 3E€MIIH.
IToreHuunanpHas 3Heprus cxxartoi npyxxuHel. Kunernueckas sueprus. TeopemMa 0 KMHETHUECKON
SHEpruu. 3aKOH U3MEHEHUS U COXPaHEHHUs] MEXaHUUECKOH 3HEPI M.

Jlemoncmpayuu.

HabnroneHue MexaHM4ecKoro ABMXKEHHSI TeJla OTHOCUTENIbHO Pa3HbIX TeJl OTCUETA.

CpaBHeHHe nyTeil U TPaeKTOPHIl IBHKEHHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIbHO Pa3HbIX
TEJI OTCUETA.

H3mepeHune ckopocTH U YCKOPEHUS MPSIMOJIMHENHHOrO IBUXKEHUSI.

HccnenoBanue Npu3HakoB paBHOYCKOPEHHOIO IBUKEHHUSI.

HabnroneHue nBuxeHHs Tesla Mo OKPY>KHOCTH.

HabnroneHue MexaHU4YeCKHX sIBICHHH, MPOUCXOASIIMX B CUCTeMe OoTcuéTa « Tenexkay npu
€& paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHU OTHOCUTENIbHO KaOMHeTa (PU3UKH.

HaGnronenue paBHOBecus Tej, CBOOONHOrO maneHusi, KojeOaHUs MasTHUKA B
MHepLMaIbHbIX CUCTEMAX KaK MOATBEPKAEHHE MPUHLIMIIA OTHOCUTENBHOCTH.

3aBHCHUMOCTb YCKOPEHHUs Tejla OT €ro Macchl U AEHCTBYIOLIEH Ha HEro CUJIbL.

HabnroneHue paBeHCTBa CHII IPU B3aUMOJEHCTBUU TEJ.

H3meHeHue Beca Tena Npyu YCKOPEHHOM JBH)KEHHU.

Ilepenaua umnysbca Npu B3aUMOAECUCTBUHU TEJL.

[IpeoOpa3oBaHust 3HEPrUM NMPH B3aUMOAEHCTBHH TeJI.

CoxpaHeHue uMMyJbca Npu abCONOTHO HEYNPYTrOM B3aMMOJEHCTBHH.

CoxpaHeHne UMIyJibca NP YIPYroM B3aUMOAEHCTBUH.

HabnroneHue peakTHBHOTO IBHXKEHUSI.

CoxpaHeHue SHepPruu Npu CBOOOAHOM MaJACHUH.

CoxpaHeHue Hepruu Npy ABMXKEHHUHU TeJa MoJ AeHCTBUEM MPYKUHBL.

Jlabopamopusie pabomst u onsimol.

KoHcTpyupoBanue TpakTa 11 pa3roHa U AajbHeHIIero paBHOMEPHOro ABHXKEHUS IapuKa
WM TEJIEXKKH.

Onpenenenue cpenHeld CKOPOCTH CKOJbXKEHHs Opycka WJIM JBWXEHMs LIapHKa 110
HAaKJIOHHON MJIOCKOCTH.

OnpeneneHue yCKOpEHUs Tena MpPUH PABHOYCKOPEHHOM [IBMJKEHHMM IO HAaKJIOHHOM
TUJIOCKOCTH.

HccnenoBaHne 3aBUCMMOCTH NyTH OT BPEMEHM NPU PABHOYCKOPEHHOM IBHMXXEHUHU Oe3
HA4aJIbHOM CKOPOCTH.

[IpoBepka rumoTesbl: €ClU NPU PAaBHOYCKOPEHHOM JBIKEHMM 0€3 HauyaJbHOH CKOPOCTH
MyTH OTHOCSTCS KakK psi/l HEYETHBIX YHMCENl, TO BpEMEHAa OJJUHAKOBBL.

HccnenoBaHue ABMKEHUS Tena, OPOLIEHHOrO MO YIJIOM K TOPU30HTY.
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HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHHUS CKOJIBXKEHHS OT CHJIbI HOPMAJIBHOIO TaBJIEHUS.

Onpenenenue k03P PULHEHTA TPEHUS CKOJIbXKEHMUSI.

OnpeneneHue :ECTKOCTH NPYKUHBIL.

HccnenoBanne 3aBUCHMOCTH CHJIbI YIIPYTOCTH, BO3HMKAIOLIEH B MpYKUHE, OT CTENeHU
nedopMaLuu NPy >KUHBL.

Onpenenenue paboTbl CHUJIBI  TPEHUS TPU PABHOMEPHOM IBHXKEHUH Tela 10
rOpPU30HTAJIbHON NOBEPXHOCTH.

Onpenenenue paboOThl CHJIBI YOPYrOCTH NpPU MOABEME TIPy3a C HCIOJIb30BAHHUEM
HETMOJABMXKHOTO U MOJBHKHOTO OJIOKOB.

Paznen 9. Mexannyeckue K0J1e0aHHUsI U BOJIHbI.

KonebarenbHoe neuxkeHue. OCHOBHBIE XapaKTEPUCTHKH KOleOaHWH: NEepHOi, 4acToTa,
amrutyaa. 'apmonuueckue konedaHus. 3aryxaromue konedaHus. BriHykaeHHble KoneOaHus.
Pe3onanc.

MaremaTuueckuil U Npy>XKUHHBIA MasTHUKU. [IpeBpalueHue sHepriuu npu KojedaTeabHOM
IBHOKEHHH.

MexaHnueckue BOJIHBL I[IpomonbHble W monepeuyHble BOJIHbL. CBOMCTBA MEXaHUYECKHX
BOJH. MHTepdepeHuuss W audpaxkuus. J[nuHa BOJHBI M CKOPOCTb €€ PacHpOCTPAHEHHUS.
MexaHu4eckue BOJHBI B TBEPIOM Tese, CEHCMUUYECKHE BOJIHBI.

3Byk. PacnpocTpaHeHue 1 oTpaxkeHue 3Byka. I poMKOCTb 3ByKa U BbicoTa TOHA. Pe3oHaHc B
akyctuke. HWHppa3sByk u ynbTpasByk. Mcnonp3oBaHue yibTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

Jlemoncmpayuu.

Habnronenue konebaHuii Ten nmox AeHCTBHEM CHIIbI TSXKECTH M CHIIbI YIIPYTOCTH.

Habnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabnroneHue BbIHYXIEHHBIX KoJeOaHHii U pe30HaHca.

PacnipocTpaneHue npoAoabHbIX U MONEPEYHbIX BOJIH (Ha MOJENH).

Habnronenue unrepdepeHunu 1 qudpakLyy BOJIH Ha TOBEPXHOCTH BOJIBI.

HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHH pe30HaHC.

Jlabopamopusie pabomst u onsimoL.

OnpeneneHue 4aCTOTHI M epHoOAa KoeOaHUH MaTeMaTHYECKOrO MasiTHUKA.

OnpeneneHue 4aCTOTHI M epHoAa KoyeOaHUH NPyKMHHOTO MasTHUKA.

HccnenoBaHye 3aBUCUMOCTH MepHOAA KoneOaHUui rpy3a Ha HUTH OT JUIMHbI HUTH.

HccnenoBaHye 3aBUCUMOCTH NepUoia KojaeOaHHi NMPYKUHHOIO MasiTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCUMOCTHU MepHoaa KonebaHui rpy3a, MOABELIEHHOIO K JIEHTE, OT MacChl
rpysa.

OnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb NepHoa KoJeOaHUH NMPYKMHHOTO MasiTHUKA OT
MacChl rpy3a U KECTKOCTU MPYKUHBI.

H3mepeHue yckopeHHst CBOOOIHOTO MaICHUsI.

Pazgen 10. DieKTpoMarHuTHoe noJie M 3JIeKTPOMATHHTHbIE BOJIHbDI.

DNEeKTPOMarHUTHOE TOJie. DJIeKTPOMAarHUTHble BOJHBbL. (CBONCTBA 3JEKTPOMArHUTHBIX
BoJIH. [1Ikana 3;1eKTpOMarHUTHBIX BOJIH. MIcronb30BaHUE 3J1€KTPOMArHUTHBIX BOJIH JJIs1 COTOBOM
cBsizu. Paguonokauus. KocMuyeckast cBsi3b.
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OnekrpomarHuTHasi mnpupopa ceta. Ckopoctb cBeTa. BonHOBbIE CBOHCTBa CBeTa:
nHTepdepeHuns U qudpakuus.

Jlemoncmpayuu.

CBo¥icTBa 3J1IEKTPOMAarHUTHbBIX BOJIH.

HuTepdepenuys u nudpaxiys ceTa.

Jlabopamopusie pabomst u onsimol.

M3yueHune CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILBIO MOOUJIBHOTO TenedoHa.

[IpoBeneHue ONMbITOB MO HAOMIOAeHUIO UHTEp(epeHnd U TUdPAKLIUU CBETA.

Pazgen 11. CBeToBble sIBJICHHUS.

JlyueBass Mogenb cBera U reomerpudeckass ontuka. Mcrounuku csera. Ilpsmonuneiinoe
pacnpocTtpaHeHue csera. 3armeHust Connua u Jlynsl. Otpaxenue csera. [1nockoe 3epkano. 3aKkoH
otpakeHus ceeta. Iloctpoenne nzodpaskeHuii, CGOPMHUPOBAHHBIX 3EPKAJIOM.

[Ipenomnenue cBeta. 3akoH mnpejoMieHus cBera. IlonHoe oOTpakeHHe CBeTa.
Hcnonp3oBaHHue NOJHOrO OTPaXKEHHUs B ONTHYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xom nyueir B nunHze. Dopmyna ToHkoW nuH3bL [locTpoeHue u300pakeHUi,
cOPMHPOBAHHBIX TOHKOH JIMH30#. OnTHueckass cucrema QoToanmnapara, MHKPOCKOMa |
Teneckona. I a3, kak onTuyeckas cuctema. bIM3opykocTs U 1anbHO30PKOCTb.

Paznoxenue 6enoro csera B ciektp. OnbiTbl HetoToHA. Cl10K€HHE CIIEKTPaIbHBIX L[BETOB.
Jucnepcus cserta.

Jlemoncmpayuu.

IIpsiMonuHeNHOEe pacpOCTPAHEHHE CBETA.

OTtpaxxeHue ceera.

[Tony4yeHue n300pakeHUH B MIIOCKOM 3epKale.

IIpenomnenue ceera.

OnTHueckHil CBETOBO.

Xon nyyeii B coOuparoLiei JuH3e.

Xon nyyei B pacCeUBaNOLIEH JIMH3E.

[Tony4yenue n300pa>keHUA C MOMOLIBIO JIMH3.

[TpuHuun neiictBus gporoanmnapara, MUKPOCKONA U TEJIECKOIa.

Mopnens rnasa.

Paznoxenue 6enoro ceera B CIeKTp.

[Tony4yenue 6e0ro cBeTa NpU CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopusie pabomst u onsimoL.

HccnenoBanue 3aBUCMMOCTH YIJjla OTPaXK€HHUsI CBETOBOTIO Jlyya OT yrja NaJeHus.

H3yueHne CBOICTB N300paXKeHHs B TUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH yIja NpPEJOMJIEHUs] OT yIJjla MaJeHUs CBETOBOrO Jyda Ha
rpaHuLIe KBO3AYX—CTEKIION.

[TonyueHnue uzo0pakeHHii ¢ MOMOLIBIO COOUPAOILEH JIUH3bI.

Onpenenenue GOKyCHOrO pacCTOSIHUSI U ONTHYECKOH CUJIbI COOMpArOILel IMH3BL.

OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETA B CIEKTP.

OnbITHI MO BOCOPUSTHIO LIBETA NPEAMETOB IPHU UX HAOJIIOIEHUH Yepe3 LIBETOBbIE (DUIIBTPHI.

Pazgen 12. KBaHToBbIE SIBJICHHUSI.

OnsiTel Pe3epdopna u nnanerapHas mopenb atroma. Monenb atoma bopa. Mcnyckanue u
norjoueHue ceera aroMoM. KeaHTsl. JIMHe4aTbie CEKTPHI.

14



PanuoaktuBHOCTh. Anbda-, Oera- u ramma-usnydeHusi. CTpoeHHE aTOMHOrO sipa.
Hyknonnas Mognenp atomHoro sigpa. HM3oronel. PanuoaktuBHble mnpeBpaiueHus. Ilepuon
nojiypacrnajga aToOMHbIX sinep. JleiicTBUE paaUOaKTUBHBIX MU3JYYEHUH Ha JKUBbIE OPTraHU3MBI.
3aiuTa OT paguOaKTUBHOIO U3JyUYEHHS.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsiIOBOIO U MacCOBOI'O UMCEN. DHEPrusi CBsI3U
aTOMHBIX sifiep. CBsA3b Macchl M 3Hepruu. Peakuuu cuHTesa u aenexus siaep. UCToOuHUKY S3HEpruu
ConHua u 3B€31. SlnepHas sHepreTHkKa. JKOJOrHYECKHe POOJIEMbI IAEPHON SHEPTETHKH.

Jlemoncmpayuu.

CrieKkTphl U3JIyU€HHUs U MOMJIOLIEHHUS.

CriekTphl pa3auyHbIX ra30B.

CnexTp BOZOpOAA.

HabnroneHue Tpekos B kamepe BuibcoHa.

Pabora cuéryrika HOHU3UPYIOLUX U3YYEHUH.

Perucrpanus u3nydeHust NpUpOAHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomst u onsimol.

HabnroneHue CrijiomHbIX U IMHEHYAThIX CIIEKTPOB U3NY4YEHHUSI.

HccnenoBaHue TpEKOB: H3MEpPEHHE OSHEPrMM 4YacTHULbI 1O TOPMO3HOMY nyTH (mo
dororpadusm).

H3mepeHue paniuoakTUBHOrO (poHa.

IHoBTOpHTEILHO-0000IAIOIHI MOAYTb.

[ToBTOpUTENBHO-0000 1AM MOAYJIb MPEIHA3HAYEH AJIS1 CUCTEMATH3aLUH U 00001IeHUs
MPEAMETHOTrO COAEPIKAHHUS U ONbITA EATENIbHOCTH, TPUOOPETEHHOTO MPH U3YUEHHH BCEro Kypca
¢bu3uku yrayOnEéHHOro YpOBHS, a TakKXXe€ IJIsi MOArOTOBKM K OCHOBHOMY TIOCYIapCTBEHHOMY
3K3aMeHy 1o (PHU3UKe.

B npouecce u3yueHus: JaHHOrO MOAYJIS PEAU3yIOTCs U MOJyYaroT JajibHeillee pa3BUTHE
yueOHble mOeicTBUS, OOeCrneYMBaOLIMe IOCTHXKEHHUE TPEAMETHBIX U  METaNpeIMEeTHbIX
pe3ynbTaToB 00yueHHs, (OpMHUPOBAHHE €CTECTBEHHO-HAYYHOH IPAMOTHOCTH: OOBSCHEHHE U
OINHCaHME SBJIEHUI Ha OCHOBE NMPUMEHEHHs (U3NUECKUX 3HAHH, UCCIIEN0BATEIbCKUE NEHCTBUS
(BBIOBHIXKEHHE TMIIOTE3, MOCTAHOBKA LENIM U IUIAHUPOBAHME HCCIIENOBAHMS, aHAIU3 NaHHBIX U
NOJy4eHHE BbIBOJIOB).

[IpennoururenbHOil  (POpPMOII OCBOGHHSI MOAYJSl SIBISIETCS MPAaKTHKYM, NpOrpaMma
KOTOPOTO BKJIFOYAET:

peLIeHHe 3a1a4, OTHOCSLIMXCS K Pa3JIMYHBIM pa3fesiaM H TeMaM Kypca GU3UKH, B TOM YUCIIe
3a/1a4, UHTErPUPYIOLIUX COJEP’KaHUE Pa3HbIX Pa3/elioB,;

BBIMTOJIHEHHE JTaOOPaTOPHBIX PabOT U OMBITOB (BKJIOUYasi pabOThI U OMBITHI U3 MEpPEeYHel K
pa3zenam Kypca) B YCJIOBHSIX CaMOCTOSITENIbHOTO MMJIaHUPOBAaHUS MPOBENEHHUs HCCIENOBaHUS,
BbIOOpa U OOOCHOBAHHUSI METO/Ia U3MEPEHHSI BEJTMUUH, COOPKH S3KCIIEPUMEHTAIbHON YCTAHOBKHY,;

BBIMIOJIHEHHE NPOOJIEMHBIX 3aaHUN PAKTHKO-OPUEHTHPOBAHHOTO XapakTepa (3a1aHusl 1o
€CTeCTBEHHO-HAay4YHOH 'PaMOTHOCTH), B TOM YMCJIE 3aJaHUH C MEXIPEIMETHBIM COAEPKAHUEM,

paboOTy Hax TpPYNNOBBIMU WM HWHAMBUAYAJbHBIMH IPOEKTAMH, CBSI3aHHBIMU C
CONIEp>KaHUEM Kypca PUBHKH.

H3yueHne MnoBTOPUTENBHO-0000MIAIOIEro MOAYIS MOXKET 3aKaHUMBATHCSI NMPOBEIEHUEM
OUArHOCTHYECKOH paboThl 3a Kypc (PU3MkM yrayONEéHHOro ypoOBHs, BKIKOYAOLIEH 3aaHus
Pa3sHOro YpPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOJHEHHS JUArHOCTHYECKOH padoThl MOryT
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MOKa3bIBaTh CTENEHb TOTOBHOCTH OOYYaIOIMXCs K OCHOBHOMY IrOCYIapCTBEHHOMY 3K3aMEHY IO
¢u3uke, a TaKXKe CBUAETEIbCTBOBATbL O JOCTUTHYTOM VpPOBHE €CTECTBEHHO-Hay4YyHOMH
IPaMOTHOCTH.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 1O ®U3UKE

HA YI'IYBJIEHHOM YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Nzyuenne ¢(u3MKM Ha ypOBHE OCHOBHOroO oOwero oOpa3oBaHHMsl HAMpaBJIEHO Ha
JOOCTHIKEHHE JTMYHOCTHBIX, METAMPEAMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHbIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

B pesynbraTe usydyeHuss (U3MKU HA YpPOBHE OCHOBHOro oOuiero oOpa3oBaHUS Y
oOyuaroierocst OyayT chOpMUPOBAHBI CIEAYIOLIUE JIUYHOCTHBIE PE3YJIbTAThI B YACTH:
e I)nampuomuueckozo 60CHUMAHUA:

NpOsIBJIEHHE UHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUKO POCCUHCKON (U3N4ECKOH
HayKH,

LIEHHOCTHOE OTHOLLIEHHE K AOCTHXKEHHSIM POCCHICKUX YUEHBIX-(PH3UKOB,

o 2)2parxrcoanckozo u 0yxo8HO-HPABCMBEHHO20 80CHUMAHUA:

FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KAEHHUU OOLIECTBEHHO 3HAYUMBIX U STHYECKUX
npoOeM, CBSI3aHHBIX C MPAKTHUECKUM MPUMEHEHHEM IOCTHXXKEHUI Ppu3uku;

OCO3HaHME BAXHOCTU MOPAJIbHO-3TUYECKUX MPUHLUIIOB B AESITEIbHOCTH YUEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCHIPUSATHE ICTETUYECKUX KauyecTB (PU3NYECKOH HAyKHU: €€ FapMOHHUYHOIO MOCTPOEHHS,
CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH,;

e d)uennocmu HAYYHOZ0 NOZHAHUA:

OCO3HaHME LIEHHOCTH (PU3MUYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTAa MO3HaHUs MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOTUH, BaXKHENIIEN COCTABIIAIOLIEN KYNbTYPBI,

OpHEHTaLMsl B NESTEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbIX MpEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOJIBI;

pa3BUTHE Hay4YHO! JTIOO03HATEIBHOCTH, HHTEPECA K UCCIENOBATEIbCKON AEATENbHOCTH,;

o S)popmuposanun Kya1bmypst 300p06ba U IMOUUOHATLHOZO 01AZONOIYHUA:

OCO3HAaHME LIEHHOCTH 6e30MmacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
Ba)XXHOCTH NpaBuJl 0E€30MacHOro MOBEAEHHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ 3JEKTPUYECKUM U
TEIUIOBBIM OOOPYIOBAaHHEM B JOMAILIHUX YCIOBHUSIX;

c(OPMHUPOBAHHOCTb HaBbIKA pedhIeKCUH, MPU3HAHHE CBOETO MPaBa Ha OUIMOKY U TAKOTO JKe
npaBa y Ipyroro 4ejioBexa,;
®  6)mpyooeozo 6ocnumanun:

AKTHBHOE Y4acTHE B PELICHUH MPAKTHUECKUX 3anay (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHu3aLMH, ropona, Kpasi) TEXHOJIOTMYECKOH U COLIMANbHOW HAamNpaBJIEHHOCTH, TPEOYIOLINX B
TOM 4Hclie U PU3NIECKUX 3HAHUH,

MHTEPEC K NPAKTHYECKOMY M3YUYEHHIO MPOGECcCHid, CBSI3aHHBIX C PU3HKOIL;

o 7)IKON02UHECKO20 60CNUMAHUA:

OpHEHTalLMsl Ha MpUMEHeHHe (PU3NUECKHMX 3HAHMHA IJIsl pelleHus 3anad B o0yacTu
OKpY>Karollel cpenbl, MIaHUPOBAHHS MOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCJIEICTBUHA JJIs
OKpY>Karolleu cpenbl,
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OCO3HAaHME IJI00ANILHOrO XapaKTepa SKOJOrHYeCKHX MPoOIeM U MyTel UX peLIeHus,

o  8)acanmayuu K U3MEHAIOUUMCA YCIOBUAM COUUALLHOI U RPUPOOHOIL CPedbL:

NOTPEOHOCTh BO B3aMMOJEHCTBUM MpPU BBIMOJHEHUHM HCCIEOOBAHUH M IMPOEKTOB
(bu3n4eckoil HampPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM APYTHX;

TMOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO NesITeIbHOCTD,

NOTPeOHOCTh B OPMHUPOBAHUM HOBBIX 3HAHUH, YMEHUH HOpPMYyJIHUPOBaTh UOEH, MOHSITHS,
TUNOTE3bl O PU3NYECKUX OOBEKTAX U SBJICHUSIX;

0CO3HaHME Ae(HULIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071acTH PH3HKY,

TJIAHUPOBAHUE CBOETO Pa3BUTHS B MPHOOPETEHUU HOBBIX (PH3NUECKUX 3HAHUH,

CTpeMIJIEHHE aHAJIM3UPOBATD U BBISBISTH B3AUMOCBSI3H ITPUPOJBI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIE C UCTIOJb30BAHUEM (PU3HUECKUX 3HAHUIL,

OLIGHKAa CBOMX JEHCTBHHA C YYETOM BIHMSIHHMS Ha OKPYKAIOIIYIO CpPEAy, BO3MOXHBIX
rJ00aIbHBIX MOCIEICTBUH.

METANPEJJMETHBIE PE3YJIBTATDI

B pesynbraTe OCBOEHHMsS NpOrpaMMmbl MO (U3UKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHust y oOyyaromerocss OyayT copMUpOBaHbI MeTampeaMeTHbie Pe3yJabTaThl,
BKJIIOUYAIOIIME [O3HABATENbHbIE YHUBEPCaJbHble YueOHble NEHCTBHs, KOMMYHHKATHBHbIE
YHUBEpCaJbHblE yueOHbIE NEHCTBUS, PEryJIATUBHbIC YHUBEPCAIbHbIE yueOHbIE NeHCTBUS.

ITo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE yueOHbIe AeiiCTBUS
Bba3oBblie jornueckmne 1eCTBUA:

BBISIBJISITb M XapaKTE€PU30BaThb CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB  (SIBJIEHHUH),
KJ1acCCU(PHULMPOBATH HX;

BBISIBJISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYMsI B paccMaTpuBaeMbIX (akTaxX, AAHHBIX U
HaOMIOIEHUSIX, OTHOCSIIUXCS K (PU3MYECKUM SIBJICHUSIM,;

BBISIBJISITH TPUYUHHO-CJICICTBEHHbIE CBSA3M MNPH H3YyYeHHH (PU3HUECKUX SIBJICHHH MU
MPOLIECCOB, 1€aTh BIBOABI C UCMOJb30BAHUEM JI€AYKTUBHBIX U HHAYKTUBHBIX YMO3AKJIKOYEHUH,
BBIBUTaTh TMIIOTE3bI O B3AUMOCBSI3SIX (PU3HMUECKHX BEJIUYMH,

CaMOCTOSITENIbHO BbIOMpaTh crocod peweHust yueOHOH ¢usnueckoil 3agauu (CpaBHEHHE
HECKOJIbKMX BapUAHTOB peIleHUs, BLIOOp Haubojee MOAXOASLIEro ¢ YYETOM CaMOCTOSITENbHO
BBIZICJIEHHBIX KPUTEPHEB).

Ba3oBble ucciie0BaTeIbCKHeE AefiCTBUSA

MCIIOJIb30BaTh BOMPOCHI KaK UCCIENOBATEIbCKHI HHCTPYMEHT MTO3HAHMS;

MPOBOAUTH MO CAMOCTOSITENIbHO COCTaBJIEHHOMY IJIAHY ONBIT, HECJIOXHBIH (HU3MUYECKHI
HKCMEPUMEHT, HEOOJbIIOE UCCIIeIOBaHHE (U3UYECKOTO SIBJICHUS,

OLIEHHBAaThb Ha NPUMEHMMOCTb M JOCTOBEPHOCTb HH(POpMALMIO, MOJYYEHHYIO B XOI€
MCCJIEIOBAHUS HJIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJIHpPOBaTh 0000LIEHHsT U BBIBOIBI MO pPe3yjibTaTaM MPOBEAEHHOTO
HaOJFOI€HMsI, OTbITA, UCCIIEIOBAHUS,

MPOTrHO3UPOBATh BO3MO)KHOE NalibHeilee pa3BUTHE (U3NYECKHX IMPOLIECCOB, a TaKXKe
BBIIBUTATh MPENIONOKEHHs 00 UX Pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pa6oTa ¢ undgopmanueii:

NPUMEHSATb pa3JIMUHble METONbl, WHCTPYMEHTbI M 3ampochl NMPH MOHCKE U oTOope

MH(pOPMAaLMH UM JaHHBIX C YYETOM NPEASIOKEHHOH yueOHOH pu3nueckoil 3anauuy;
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aHAJIM3UPOBaTh, CHUCTEMATH3HMPOBATb M HHTEPNPETHPOBATH HH(POPMALUIO pPa3THUHBIX
BHIIOB 1 ()OpM NpENCTaBJICHUS,

OLIEHHBAaTh HAAEKHOCTb MH(POPMALMH MO KPUTEPUSM, NPEAJIOKEHHBIM YUYHUTEIEM WM
cOpMYJIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAaNbHYO (OpPMYy mNpencTaBieHUss HHPOpPMALUU U
HJUTIOCTPUPOBATH pelIaeMble 3a1a4l HECJIOXKHBIMU CXEMaMH, AHarpaMMaMH, HHOW rpadukoi u
UX KOMOWHALIMSIMH.

KoMMyHHKATHBHbBIE YHHUBepCAJbHbIE y4eOHbIe 1eiiCTBUS:

B X07le 00CyxaeHus y4eOHOro MaTepuana, pe3yJibTaToB Ja0OpaTOPHBIX PAOOT U MPOEKTOB
3a1aBaTh BONPOCHI MO CYLIECTBY OOCYIaeMOW TeMbl M BBICKA3bIBaTh MIEH, HalleJIEHHbIE Ha
pelLIeHue 3a1a4M U NoAepKaHue OJ1arokenaTenbHOCTH OOIIEHuS,

COIOCTABJIATb CBOM CYXJI€HHS C CY>KIEHUSIMH APYTUX YUaCTHUKOB IMaora, 0OHapy>KHBaTh
pasyvuue U CXOACTBO MO3ULIUIA,

BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX,

nyOJHUYHO NPEACTABIIATh PE3YJIbTAThl BBIMTOJHEHHOTO (PU3UYECKOro ONbITa (3KCIIEPHUMEHTA,
HCCJIEIOBAHUS, TPOEKTA),

MOHMUMATb U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW U MHAMBUAYAJIbHOH pabOThI MpH
peLIeHUH KOHKPETHOH (pu3nueckoii npodiaemsl,

NPUHUMATh LEJd COBMECTHOH JAesTeJIbHOCTH, OPraHW30BBbIBATH JAEHCTBUS IO €
IOOCTIDKEHHIO: PacpeneNsiTh PO, OOCYXIaTh MPOLECChl U Pe3yJbTaThl COBMECTHOH PaboTHl,
000011aTh MHEHUSI HECKOJBKHUX JIFOAEH;

BBIMIOJIHSITH CBOK 4acTb padOThI, IOCTHrasi KaueCTBEHHOIO pe3yJbTaTa IO CBOEMY
HaNpaBJIEHUIO U KOOPAUHHUPYS CBOM NEHCTBUS C IPYTHMH YJI€HAMH KOMaH/BbI,

OLICHHBATh KaueCTBO CBOEro BKJaga B OOLIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSITENBHO
cOpMyTMPOBaHHBIM YYaCTHUKAMH B3aUMOAEHCTBUSI.

Pery1siTHBHbIE YHHBepCAJIbHbIE yUeOHbIe AeiiCTBUSI
Camoopranuzauus:

BBISIBJISITH MPOOJIEMBI B XKM3HEHHBIX M Y4EOHBIX CUTyalLMsX, TPEOYIOIMX Ui pelleHHs
bu3nuecKkux 3HaHUH,

OPHEHTUPOBATbCS B PA3JIMYHBIX MMOOXOAAX MPHUHATHA peLeHUHd (MHIUBHIYaJIbHOE,
MPUHSITHE PELICHHUs B IPyIIe, IPUHSATHE PELIeHUH IrPynnoi),

CaMOCTOSITENIbHO COCTABJISITh  AJITOPUTM  pelieHus (U3NUECKON 3amauyd WM IJ1aH
HCCIENOBaHUSI C YY€TOM MMEIOLIMXCS PEeCYpcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeIaraéMble BAPHAHTBI PEILEHHIA;

aenatb BbIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELIEHHUE.

CaMOKOHTPOJIb, SMOLIMOHAIbHbII HHTEJJIEKT:

IaBaTh aIEKBATHYIO OLIEHKY CUTYallUU U MpeasaraTh IjaH €€ U3MEHEHHS,

OOBSICHATb NPUYMHBI TOCTHXKEHHUS! (HEOOCTIIKEHHsI) Pe3yJbTaTOB NESTENbHOCTH, NaBaTh
OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JESITENIbHOCTb (B TOM YHCJIE B XOJ BBIMOJHEHHUS (PU3NUECKOro
MCCIIEIOBAHUSI MUJIM TNPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHHUBIIMXCS CHUTYaLUH,
YCTaHOBJIEHHBIX OLIMOOK, BOZHUKUINX TPYAHOCTEHH,

OLICHHBATh COOTBETCTBUE PE3yJIbTaTa LIEJH U YCIOBHSM.
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CTaBUTb ce0s1 HA MECTO JIPYroro YejoBeKa B XOe Cropa WIM IUCKYCCHHU Ha HAYYHYIO TEMY,
MOHUMATb MOTHUBBI, HAMEPEHUSI U JIOTHKY APYroro.

MpU3HABaTh CBOE MPABO HA OLIMOKY MPU pelIeHUH HU3MYECKHX 3a1a4 WK B YTBEP KACHUSIX
Ha Hay4yHble TEMbI U TAKOE k€ MPaBO APYroro.

NNPEAMETHBIE PE3VJIBTATbBI
K xoHuy oOyudeHust ¢ 7 Kiacce npenaMeTHbIE pe3yJbTaThbl HA YIIyOJEHHOM YPOBHE IOJIKHBI
oTpaxaTb C(HOPMHUPOBAHHOCTb y OOYUAOLINXCS YMEHHIA:

MCIIOJIb30BaTh MOHATHUS: PU3NYECKHUE U XMMUYECKHE SIBJICHUS], HAOIOIEHHE, SKCIIEPUMEHT,
MOZieJb, THUIOTE3a, €OMHHULBI (PU3MUECKUX BEJIMYHMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHHS
BellecTBa (TBEPHOE, >KUAKOE, ra3oo0pa3HOe), MeXaHUYECKOe JBUHKeHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, TNPSIMOJHMHENHHOE), TPaeKTOpHUs, pPaBHOAEHCTBYIOLAass cui, naedopManms
(ynpyrasi, njactu4eckasi), HeBECOMOCTb, COOOIIAIOLINECS COCYIbI;

YBEPEHHO pasnuuaTth siBieHus (nuddysus, TenaoBoe IBUXKEHHE YACTHLl BELIECTBA,
paBHOMEpHOE JABH)KEHHME, HEpPaBHOMEPHOE [BHXXEHHME, WHepLusi, B3aUMOIEHCTBUE Tell,
paBHOBeCcHE TBEPIBIX TeN C 3aKPEIUIEHHON OCBhIO BpallleHHs, Nepenada NaBJeHHUs] TBEPIbIMH
TeNaMH, J>KMIKOCTSIMH MW Tra3amu, aTMocepHOe JaBJIeHWE, IUIaBaHHE TeJ, NpeBpaLleHHUs
MEXaHUYEeCKOM OSHEpPruu) MO OIMUCAHUIO HX XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB,
IEMOHCTPHUPYIOLINX AaHHOE (HU3UYECKOE SIBJICHHE;

pacro3HaBaTh NPOSIBIEHHE U3YUEHHBIX (PU3NUECKUX SIBJICHUI B OKPYXKAIOIEM MUpE (B TOM
qucie GU3MUECKHUE SIBICHHS B IPUPOAE: MPUMEPHI IBHKEHUS C Pa3JIMUHBIMU CKOPOCTSIMHU B )KUBOH
1 HEeXUBOM NpHpoze, NeHCTBUE CUIT TSXKECTH, TPEHUS], YIIPYTrOCTH B IPUPOJE U TEXHUKE, BIUSHUE
aTMOC(epHOro NaBJIeHHs] Ha JKUBOW OPraHM3M, IUIaBaHHE PbIO, pblyaru B TeJie YeJOBEKa), MpH
3TOM MEPEeBOAUTb MPAKTHYECKYIO 3a7auy B yueOHYI0, BBIAEISTh CYIIECTBEHHbIE CBOICTBA
(npu3HaKky) HUMYECKHX SIBICHUH,

OMMUCHIBATh H3YyUYEHHbIE CBOWCTBA TeN M (PU3MYECKUE SIBJICHUS, UCHOJB3Ys (Ppusnueckue
BEJIMYMHBbI (Macca, OOBEM, IJIOTHOCTb BELIECTBA, BPEMs, NYyTb, CPEOHSS] CKOPOCTb, CHJIA
YNPYTOCTH, CHJIA TSDKECTH, BEC TeJa, CHJIa TPEHHUs, NaBJeHHEe TBEPAOro Tela, AaBJieHHe CToj0a
’KMIKOCTH, BBITAJKHBAIOIIAs CHJIAa, MeXaHHYecKass padoTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT
CHIbl, KO3(QHUIMEHT MOJNE3HOro NEHCTBUS MEXaHM3MOB, KHHETHYECKas M IOTEHLHUaIbHas
3HEprus), Mpu OMMCAHUM MPABUIBHO TPAKTOBATH (PU3NUECKUI CMBICI MCIOJIB3YEMbIX BEJIUYHH,
MX 00O3HA4YeHHUs U €OUHULIbI GU3UYECKUX BEJIMYMH, HAXOOUTb (DOPMYJIbI, CBSI3bIBAOLINE JAHHYIO
(bu3nU4eCcKyl0 BEJIUYHHY C APYTMMH BEJIMYHMHAMHU, CTPOUThH rpaduKU HU3yUEHHBIX 3aBHCUMOCTEH
(bu3UUeCKUX BEJTHUMH,

XapaKTepu30BaTh CBOMCTBA TeJ, PU3MYECKUe SBIEHHS M MPOLIECCHI, UCMONb3YS MpaBUIa
CJIOXEHUsI CUJT (BOOJb OAHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, NpaBuIO
paBHOBecHs pblyara (OJI0Ka), «30JI0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUs MEXaHUYEeCKON
3HEPruM, IMpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBaThb €ro
MaTeMaTH4YeCKOe BbIPaXKEHUE,

CTPOUTH MNpPOCThIe (PU3MUECKHEe MOJENU peaNbHbIX OOBEKTOB, NMPOLIECCOB M SIBJICHUH,
BBIICJSTh NPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHbIE CBOHCTBA OOBEKTOB, IMPOLECCOB,
SIBJICHUN, NPUMEHSTh (PU3NUECKUE MOJENH Il OOBsICHEHUsT PU3HYECKHX MPOLECCOB U PELISHHUs
yueOHbIX 3a/1a4,;

OOBSICHATh (PU3MUECKHUE SIBJIEHHUS, MPOLECCHl U CBOICTBA TEJN, B TOM YHCJIE B KOHTEKCTE
CUTyaLMH NMPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pellaTb KayeCTBEHHblE 3aJayd, B TOM
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qucie TpeOyrole YHCIEHHOTO OLICHUBAHUS XapaKTePHbIX 3HAYEHUH (PU3HMUECKUX BEJIUYHH, PU
3TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOAEIb, BBISBISATh NPUYMHHO-CIEICTBEHHbIE CBS3H U
BBICTPAUBATb JIOTUYECKYK) LEMOYKY pPAacCy>KOE€HUH C OMOpOW HAa H3Y4YEHHbIE CBOWCTBA
(bu3MYeCKUX sIBJIeHUMH, PU3UYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEJIH,

pewiatb pacyéTHble 3amauu (B 2—3 HAENHCTBHs) MO H3y4aeMbIM TeMaM Kypca (H3UKH,
BbIOMpasl aleKBaTHYK (HU3MYECKYI0 MOJeNb, C HCHOJb30BAHMEM 3aKOHOB U (HopMyJ,
CBSI3bIBAIOINMX (DU3UYECKHE BEIMYHHBI, 3aAUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pELICHHE
3aJauy, BBIABISATH HENOCTAIOIIME WM HU3OBITOYHBIE AaHHbIe, OOOCHOBBIBATH BHIOOP MeTOAA
peuleHusl 3aJa4M, MUCMOJb30BaTh  CIPABOYHbIE JaHHbIE, MPOBOAUTH MaTeMaTHYeCKHE
npeoOpa3oBaHKst M PacuéThl, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOrO 3HauYeHUs! PU3NYECKOH
BEJIMYUHBI U OMNpENeNsiTh Pa3MEePHOCTb (PU3MUYECKOH BEIMYHHBI, MOJYYEHHOH NPHU pELICHUH
3anauy,

pacno3HaBaTh NpOOJEMbI, KOTOPbIE MOKHO PELUUTh MPH MOMOLIHN (PHU3HUECKHUX METOIOB, U
npeajsaraTb OPUEHTHPOBOYHBIA CIOCOO pelleHHs, B ONMUCAHUM MHCCJIEAOBAHHs PACIO3HABATh
MpOBEpsieMOe MPENIONOKeHHE (THIIOTE3Y), HHTEPIPETUPOBATh MOJYUYEHHbIH PE3YJIbTAT;

MPOBOAUTD OMNBITHl MO HAOMIOAEHHIO (PU3HYECKHX SIBJICHUH MK (PU3HUECKHUX CBOICTB Ten
(muddy3us, TemnoBoe paciIMpeHHe Tra30B, SBIIEHUE HWHEPLUH, U3MEHEHHE CKOPOCTH IMpH
B3aUMOJEHCTBUU TeJ, Nepenada NOaBJIEHUS O>KHUIKOCTBIO W Ta30M, NpOsiBIEHHE IeHCTBUS
aTMOC(pepHOro naBieHHUs, NeHCTBUE MPOCTBIX MEXAaHU3MOB). (hOpPMyJIHUpPOBaTH MPEANOJIOKEHHE
(runorte3y) 0 BO3MOXKHBIX pe3yJIbTaTaX HAOIOEHUI, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOr0 Habopa 00opynOBaHuUs U HOPMYJIHUPOBATH BHIBOJHI,

NPOBOAUTL MpPsIMbIE U KOCBEHHbIE M3MEpPEeHUs] (PU3HUECKUX BENUYMH (PACCTOSHUE,
MPOMEXYTOK BPEMEHH, Macca Teja, 0ObEM Tena, CUia, TEMIepaTypa, MIOTHOCTb JKUAKOCTH U
TBEPOOro TeNa, CHUJa TPEHHUs CKOJIbKEHMs, JaBJeHHE BO3AyXa, BBITAJIKHBAKOILAS CHJIA,
IEUCTBYIOLIAs Ha MOTPY>XEHHOE B )KUIAKOCTD TENO, KO3 (GULHEHT MOJE3HOr0 AEHCTBUS MPOCTBIX
MEXaHM3MOB) C HCIOJb30BAHHEM AHAJIOTOBBIX U LM(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP
MeTona Hu3MepeHHsl, (UKCUPOBaTh MOKa3aHUs NPHOOPOB, HAXONUTh 3HAYEHHE H3MEPSIEMOi
BEJIMYUHBI C IOMOILBK YCPEAHEHHUS Pe3yJIbTaTOB CEPUU U3MEPEHUH U OLEHUBATh MOTPELIHOCTD
U3MEpEeHUH,;

MPOBOAMTH HECIIOXKHbBIE SKCIEPUMEHTAbHbIE UCCIIECIOBAHUS 3aBUCUMOCTEH (PH3HUECKUX
BEJIMYMH (3aBUCUMOCTH MYyTH PABHOMEPHO ABIIKYILErOCs TeJla OT BPEMEHHU JBUKEHUS TeJa, CUIIbI
TPEHHUSI CKOJIBXKEHUS OT CHUJIbI HOPMAJIBHOTO AaBJIEHHs], KadecTBa 00pabOTKH MOBEPXHOCTEH TeN U
HE3aBHCUMOCTH CHJIbI TPEHHMs] OT IUIOIIAAM CONPHUKOCHOBEHMs TEJ, CHIJIbl YIPYroCTH OT
YIJMHEHHUs] TPY)KUHBI, BBITAJKUBAIOLIEH CHUJIBI OT OObEMa MOTPYyXKEHHOW 4YacTH Tela U OT
TUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHMMOCTHU OT IUIOTHOCTH Teja, OT MIYOMHBI, HA KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUH IaBaHUsl TeJl, YCIOBHI paBHOBECHS pbluara U OJOKOB): COBMECTHO C
yuuteneMm (GopMynHMpoBaTh 3aady M THIOTE3y HMCCIENOBaHUS, CAMOCTOSITEIbHO IJIAHUPOBATH
HCCIIEIOBAHUE, CAMOCTOATEIBHO COOMPATh SKCIIEPUMEHTATIbHYIO YCTAHOBKY C HUCIOJIb30BAHUEM
MHCTPYKLMH, MPEICTABIATh MOJY4YEHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJAE TaOJNUL U
rpadMKOB, OLIEHUBATh MOrPELIHOCTH, A€JIaTh BBIBOABI 110 PE3yJIbTaTaM HCCIEI0BAHMS;

coOmoarh MpaBUia TEXHUKU Oe30macHOro Tpyaa npu pabore ¢ 1abopaTOpHbIM
o0opynoBaHuEM,
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yKa3bIBaTh MPUHLIMITBI JEHCTBUS MTPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
OMHAMOMETp, COOOLIAIOIUEcs] COCYbl, OapOMETp, phlYar, MOABMKHBIA U HEMOABMKHBIA OJIOK,
HaKJIOHHAs! TJIOCKOCTb;

XapaKTepU30BaTh NPUHLMIBI AEHCTBUS U3YUEHHBIX MPUOOPOB, TEXHUYECKUX YCTPONUCTB U
TE€XHOJOTMYECKUX MPOLIECCOB C ONOPOI Ha MX ONMUcaHUs (B TOM YHCIIe: MOAUITHUKH, YCTPOICTBO
BOZONPOBONA, THAPABJIMYECKUH Npecc, CHU(POH, MAHOMETP, BBICOTOMEpP, MOPLIHEBOH HAcoc,
apeoMeTp), UCTIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3UYECKUX SIBJEHUNH U HEOOXOoauMble HU3nYecKue
3aKOHBI, U 3aKOHOMEPHOCTH,

HCMONb30BaThb CXEMbl U CXEMAaTUUYHble PUCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOICTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPH PELIEHUH Y4eOHO-MPAKTUYECKHX
3anay;

NPUBOOUTL TNpUMepbl  (HaxOomuThb HMHGOPMALMIO O MpPUMEPax) MPAKTHYECKOTO
MCIOJIb30BaHUsl (PU3HUECKUX 3HAHUH B MOBCEIHEBHOH XKM3HM 11 obecredeHus: Oe30nacHOCTH
npu obpaiieHud ¢ npudbOpaMu M TEXHUYECKHMMM YCTPOWCTBAMM, COXPAHEHUs 300pPOBbS U
COOJIIOIEHHUST HOPM 3KOJIOTMYECKOrO MOBEICHHUS B OKPY XKAKOLIEH cpene;

OCYIIECTBJISATh OTOOP UCTOYHUKOB MH(pOpMaLuu GU3UYECKOro conepkanus B UHTepHere,
CaMOCTOSITENIbHO (HOPMYJIMPYsI NOUCKOBBIA 3alpoC, Ha OCHOBE HMMEIOIIUXCS 3HAHUNA U MYyTEM
CPaBHEHMsI  pa3jM4YHBbIX  HCTOYHUKOB  BBIAENSATh  HMH(OpManuro, KoTopasi  SIBJSIETCS
MPOTHBOPEYUBOH UM MOXKET OBITh HEJOCTOBEPHOM;

MCIIOJIb30BaTh NPHU BBIMOJIHEHUH Y4eOHBIX 3aJaHUl Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
¢bu3nuueckoro conep>kaHusl, CIPaBOYHbIE MaTepuasbl, pecypcbl ceTH HHTepHer, Bianerhb
npuémMaMH KOHCIIEKTUPOBAHHUs TEKCTa, INpeoOpa3oBaHuss HMHPOPMALMH M3 OAHOH 3HAKOBOMH
CUCTEMBI B IpYTYIO,

co3maBaTh COOCTBEHHbIE KpPaTKHE NMHCbMEHHbIE U YCTHbIE COOOIIEHUS Ha OCHOBE 2-3
MCTOYHUKOB MHGOpMaLMK (PU3HUECKOro COAep>KaHUs, B TOM YMCJIe MyONIMYHO AeNaTh KpaTKue
cooOlIeHHsT O pe3yibTaTax IpPOEKTOB MJIM Yy4eOHBIX HCCIENOBaHHM, MPH 3TOM TI'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHSATHIHBIA anmapar Kypca (pU3uKH, CONMPOBOXKAATH BBICTYIUIEHHE
NpPE3EHTALMEN;

NpPU BBIMOJHEHUH Y4YEOHBIX NMPOEKTOB M HCCIENOBAHHWI pacrpenensiTe OOsI3aHHOCTH B
rpyInrne B COOTBETCTBUH C [TOCTABJIEHHBIMU 3a/JauaMH, CJIEIUTh 3a BbIIOJHEHHEM I1aHa JEeHCTBUH,
alieKBaTHO OLIGHUBaThb COOCTBEHHBIH BKJAaX B JAEATENbHOCTb T[PYMIbL, BbICTPAUBATH
KOMMYHHKaTHBHOE B3aUMOJEHCTBUE, YUUTHIBAS MHEHHE OKPY KAOLIUX.

K koHuy oOyueHus 6 8 Ki1acce mpenqMeTHblE Pe3yJbTaThl Ha YIIyOJ€HHOM YPOBHE JOJIXKHbBI
oTpakaTb C(HOPMHUPOBAHHOCTb y 00YUAIOIIMXCS] YMEHHUH:

UCMOJb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE MBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U aMOP(HBIE Teja, HACBILEHHbIH
M HEHACBIIEHHbI Map, CcrnocoObl HW3MEHEHUsl BHYTPEHHEH JHEPruu, 3JIEMEHTapHbIN
3JIEKTpUYECKHUH 3apsf, MPOBOAHHUKH, MOJYIPOBOJHUKH, AUSIEKTPUKH, HCTOYHUKH MOCTOSHHOIO
TOKA, 3JIEKTPHUECKOE U MAarHUTHOE MOJIsI, ONTUYECKast CUCTEMa) U CUMBOJIMYECKUN 53bIK (DU3UKU
NPH pelieHNH yueOHbIX U MPAKTHYECKUX 3a7ay,;

YBEPEHHO pa3juyaTh SBJEHHUs (TEIJIOBOE paclIMpeHue (CKaTHe), TerIOBOE PaBHOBECHE,
MOBEPXHOCTHOE HATSDKEHUE, CMauyuBaHHUE, KalUJUIpHbIE SIBJIEHMs], UCMApEeHHE, KOHIEHCalus,
TUIABJIEHUE, KPHUCTANIM3alLMsl, KHUIEHHEe, CHocoObl Terjonepenayd (TEeronpoBOAHOCTS,
KOHBEKLMS, W3Jy4YeHHEe), TEIUIOBble IOTEpH, 3JIEKTpU3aLMsl Tejl, B3aUMOJAENHCTBUE 3apsiIoB,
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NEeNCTBUS 3JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIEHCTBHE MarHUTOB, NEHCTBHE
MarHUTHOTO MOJIs1 HA NPOBOJHUK C TOKOM) IO OMMCAHHUIO UX XapaKTEPHbIX CBOWCTB U Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX NaHHOE PU3HUECKOE SIBJICHHE,

pacno3HaBaTh NPOSIBIEHHE U3YUEHHBIX (U3NUECKUX SIBJICHUI B OKPYXKAIOIEM MUpE (B TOM
yucie GU3MYECKHe sIBJIEHHUsI B MPUPOJE. MOBEPXHOCTHBIE M KAMJUIPHBIE SIBIEHHS B MPUPOJE,
KpucTaniabsl B npupope, uznydeHue ConHIa, 3aMep3aHHe BOAOEMOB, MOPCKHE OpHU3BbI,
oOpa3oBaHHE POChI, TYMaHa, UHEsl, CHEra, 3JIEKTPUYECKHe sIBJIeHUs B aTMOc(epe, 3JIEeKTPUIECTBO
’KMBBIX OPraHM3MOB, MarHUTHOE NoJje 3eMiu, Ipeid MOMOCOB, pPOJib MArHUTHOIO MOJS IS
’KM3HM Ha 3emuie, OJSIPHOE CUSIHUE), TIPH 3TOM MEePEBOIUTh MPAKTUYECKYIO 33a4y B Y4eOHYIO,
BBIIEJISITh CYLECTBEHHbIE CBOWCTBA (MPU3HAKH) (GU3UYECKUX SIBIICHHIA;

OINMUCHIBATh W3yYEHHbIE CBOWMCTBA TeJN U (PU3MUECKHE SIBJICHUS, UCHOJBb3YS (PU3HUECKHE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsIs] SHEprus, KOJMUYECTBO TEIUIOTHI, paboTa rasa, yaejlbHas
TEIIOEMKOCTb BEILECTBA, yIeNbHas TEeIJIOTAa IUIABJICHHUS, YAEJIbHAas TEIIOTa MapooOpa3oBaHHUs,
yaenbHasi TEerJIoTa CrOpaHusl TOIUIMBA, KO3 (GHULMEHT MONEe3HOro NeHCTBUS TEeMJIOBOI MAllUHBI,
OTHOCHUTEJIbHAsl BJAXHOCTb BO3AyXa, OJJIEKTPUYECKUH 3apsil, CHUla TOKa, JJIEKTPUUYECKOe
HarnpsbKeHue, conpoTuBiaeHue nposoaHuka, DJIC B 1ieny MOCTOSIHHOIO TOKa, 3JIEKTPUUYECKOe
yIeJIbHOE COMPOTHBIIEHHE BELIECTBA, pab0oTa U MOIIHOCTD 3JIEKTPUYECKOTrO TOKA), PU ONUCAHUU
NPaBWIBHO TPAKTOBATh (PU3MUECKHII CMBICT HCHOJB3YEMbIX BEJIMYMH, MX OOO3HAueHHs |
eNUHULBl (U3UYECKUX BEIMYHMH, HAaXOAMTb (OPMYJIbI, CBSI3bIBAIOILME AAHHYIO (PU3UUECKYIO
BEJIMYUHY C APYTHMH BEJIUYMHAMH, CTPOUTH rpadUKU M3YYEHHBIX 3aBUCUMOCTEH (pHU3UUECKUX
BEJINYHH,

XapaKTepU30BaTh CBOHCTBA Tell, (GU3UYECKHE SIBJIEHHS U MPOLECChI, HCIOJb3Ysi OCHOBHbBIE
MIOJIOXKEHUS] MOJIEKYJIIPHO-KMHETHUECKOH TEOpUM CTPOEHHsS! BELIECTBAa, YPaBHEHHE TEIIOBOrO
OanaHca, 3aKOH COXpaHEHMsl 3JIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpuHLMI Cynepro3uLuu
aNeKTpHUYecKux moseH, 3akoH Oma nist yyactka uenu, npaBuia Kupxroda, 3akon Oma mist
nojgHod wuenu, 3akoH Jlxoyns-JIeHLa, 3aKOH COXpaHEHHUs 3HEepPruM, MpPU STOM pas3IvyaTb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BBIPAXKEHHE,

CTPOUTH MNPOCThIe (PU3MUECKHE MOJENH pealbHbIX OOBEKTOB, MPOLIECCOB M SIBJICHUH,
BBIACJSITH NPU STOM CYIIECTBEHHbIE M BTOPOCTENEHHbIE CBOHCTBA OOBEKTOB, IMPOLECCOB,
SIBJICHUN, NPUMEHSTh (PU3NUECKUE MOJENH Il OOBSICHEHUsT (PU3HYECKHX MPOLECCOB U PELICHHUs
yueOHbIX 3a/1a4,;

OOBSICHATh (PU3HUECKHUE SIBJICHUS, TPOLIECCHI U CBOWCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE
CUTyaLMl NMpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U pellaTh KayeCTBEHHbIE 3aJadyH, B TOM
qucie TpeOyrole YHCIEHHOTO OLIEHUBAHUS XapaKTePHbIX 3HAYEHUH (PU3HUECKUX BEJIUYHH, PU
3TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOAEIb, BBISBISATh IPUYUHHO-CIEICTBEHHbIE CBS3H U
BBICTPAUBATb JIOTUYECKYK) LEMOYKY pPacCCy>KOE€HUH C OMOpOH HAa H3Y4YEHHbIE CBOWCTBA
(buU3MYeCKUX sIBJIeHUMH, PU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH,

YBEPEHHO pelIaTh pacuéTHbIE 3aa4H (C ONOpOoH Ha 2—3 ypaBHEHUsI) 10 U3YYAEMbIM TeMaM
Kypca (GU3MKH, BbIOMpas aneKBaTHYIO (HU3MYECKYIO MOAENb, C HCIOJb30BAHHEM 3aKOHOB M
bopmyI1, cBsA3bIBAIOIIMX (PHU3UYECKHUE BEIUYMHBI, 3aIMUChIBATh KPATKOE YCJIOBHE M Pa3BEPHYTOE
pelIeHre 3a7ayy, BbIABISATh HENOCTAIOIIME WM HU3OBITOUHBbIE NaHHbIE, OOOCHOBBIBATH BHIOOP
MeTOZa pelleHUs 3ajayM, HCIOJb30BaTb CIPaBOYHbIE NaHHbIE, MPUMEHSTH METObl aHanIu3a
pasMepHOCTEH, MCIONB30BaTh rpaguuecKkde METOAbl  pelleHHs  3ajad, IMPOBOAUTH
MaTeMaTh4yeckre NpeoOpasoBaHUsl W PACYETHI, OLIEHUBATh PEAJTUCTHYHOCTH IOJYYEHHOTrO
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3HaYeHUs (U3MYECKOH BENIMYMHBI M OINpPENeNsiTh Pa3MEPHOCTb (PU3HUECKON BEJNMYMHBI,
MOJYYEHHOW NP PELICHUH 3a1a4H;

pacno3HaBaTh NpoOJeMbI, KOTOPbIE MOXKHO PELIUTb MPH MOMOLIM (PU3HUECKHX METOAOB, U
npeajsaraTb OPUEHTHPOBOYHBIM CIOCOO pelleHHs, B OMMCAHWM MCCIIENOBAHHUS PAClO3HABATh
NpOBEpsieMOe MPENIONOKeHHEe (THIIOTE3Y), HHTEPIPETUPOBATh MONTYUYEHHbIH PE3YJIbTAT;

MPOBOAMTD OMBITHI O HAOMOAEHHIO (PU3NYECKUX SBJIECHUH WK (PU3HUECKUX CBOWCTB Tel
(xanuUIpHBIE SIBJICHUS, 3aBHCUMOCTb NABJIEHUs BO3AyXa OT ero o0béma M Temmepartyphl,
CKOPOCTH TIpoLleccCa OCThIBaHUSI (HArpeBaHHWsl) MNpPH M3JIyYEHUH OT LBeTa H3Jyvarouei
(morsouaroeil) MOBEPXHOCTH, CKOPOCTb MCMAPEHUs] BOAbI OT TEMIIEPATyphbl KHUIKOCTH U
TUIOLand €€ TMOBEPXHOCTH, 3JIEKTPU3ALMS TeJl W B3aUMOIEHCTBHE 3JIEKTPUUYECKUX 3apsifioB,
B3aUMOJEHCTBUE TOCTOSIHHBIX MArHUTOB, BH3YQJIM3aLlMsl MArHUTHBIX TMOJNE€H TMOCTOSIHHBIX
MarHuTOB, AEHCTBUSI MAarHUTHOIO MOJI HAa TMPOBOAHHMK C TOKOM, CBOICTBA 3JIEKTPOMArHWTa,
CBOWCTBA 3JIEKTPOJIBUIATEIsI IOCTOSIHHOTO TOKA): (POPMYJIMPOBATh MPOBEPSiEMOE MPEANONI0KEHHUE
(runote3y) O BO3MOXHBIX pe3yJibTaTaX HAONIOJAEHUI, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOr0 Habopa 00OPYIOBaHHUS, ONMUCHIBATH X0/ ONbITA U (OPMYJIMPOBATH BHIBOABI,

NPOBOAUTL MpsIMbIE U KOCBEHHBbIE M3MEPEeHUs (PU3UYECKUX BEIUYHMH (TeMIepaTypa,
OTHOCHUTEJIbHAsl BJIAXKHOCTb BO3AyXa, CHJAa TOKAa, HAMpPsDKEHHE, YAeNbHas TeIrIO&MKOCTh
BELLECTBA, CONPOTHUBJIEHHE NPOBOJHHMKA, padOTa M MOIIHOCTb 3JIEKTPUYECKOrO TOKa) C
MCTIOJIb30BAaHHEM aHAJIOTOBBIX U LIM(PPOBBIX MPHOOPOB, 0OOCHOBBIBATH BHIOOP METOIA H3MEPEHHUS,
¢bukcupoBaTh NOKa3aHUsl NMPUOOPOB, HAXOOUTH 3HAYEHHUE U3MEPSIEMOH BEJHYMHBI C MOMOILBIO
yCpEeIHEeHHs! Pe3yJIbTaTOB CEPUH U3MEPEHUI U OLIEHUBATh MOrPELIHOCTh U3MEPEHHUH;

MPOBOAUTL SKCIEPUMEHTAJIbHbIE HCCJIEAOBAHUS 3aBUCUMOCTEH (DHU3UUECKUX BEJIUYHH
(3aBHCHMOCTD JaBJIEHHsI BO3yXa OT ero o0b&éMa U HarpeBaHHs MJIM OXJIAXKIEHHs], UCCIIEOBaHHE
SBJIEHUsT TEIUIOOOMEHa TIpH CMELIMBAHMM XOJOOHOH MW ropsuyeil BOAbl, 3aBHCUMOCTb
COIMpPOTHUBJIEHUS] MPOBOAHMKA OT €ro JJIHMHBI, IJIOLIAAH IONEPEUHOro CEYEeHUS M YAEIbHOro
COMpPOTHBJIEHUsS] BELIECTBA MPOBOIAHMKA, CHJIbI TOKAa, NMPOTEKAOLIEro 4epe3 MPOBOAHMK, OT
HamnpspHKEHUs! Ha MPOBOJHHUKE, UCCIIEOBAHUE MOCIEIO0BATENILHOTO U NApaJIeIbHOrO COSAMHEHUH
MPOBOAHHUKOB): COBMECTHO C yuHTeJeM (OpMYJHpPOBaTh 3afavyy W TUIOTE3y HCCIENOBaHUS,
CaMOCTOSITEJIbHO TUIAHUPOBATh MUCCIENOBaHHE, CAMOCTOSITEIbHO COOMPATh 3KCIIEPUMEHTAIbHYIO
YCTAaHOBKY C HCMOJb30BAHHEM HHCTPYKLMM, TPEACTABIATh IOJYYEHHbIE 3aBHCHUMOCTHU
¢bu3nueckux BeJMYMH B BUAE TaOIHL U rpaMKOB, OLIEHUBATh MOrPEIIHOCTH, J€NaTh BBIBOABI 110
pe3yJibTaTaM HUCCIIeI0BaHUS,

coOroaaTh mpasuia Oe30MacHOro Tpyaa npu padote ¢ 1ad00paTOpHBIM 0OOPYIOBAHHEM,

XapaKTepU30BaTh NPUHLMIBI AEHCTBUSI U3YYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX TPOLIECCOB C OMOPON Ha MX OMHUCAHUS (B TOM UHCNE. CUCTEMa OTOIUIEHMS
IOMOB, TUTPOMETD, MapoBasi TypOMHa, aMIIEPMETP, BOJIBTMETP, CYETUHK 3JIEKTPHUECKON SHEPTHUH,
3JIEKTPOOCBETUTENIbHbIE ~ MPHOOPBL,  HAarpeBaTelbHbIE  BJEKTPONPUOOPBl  (MIPUMEPBI),
NPENOXPAHUTENN U UX NMPUMEHEHHE B ObITY U TEXHHMKE, NPUMEHEHHE MOCTOSHHBIX MarHHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOIBUIATENb MOCTOSHHOTO TOKAa), MCHOJB3Ys 3HAaHUS O CBOMCTBAax
bu3nueckux siBIEHUH, HeoOXoauMble PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH,;

pacno3HaBaTh NMPOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEPHUTENIbHbIE TPUOOPHI N0 CXeMaM
M CXEMaTHYHbIM PHCYHKaM (KHIOKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETP, THIPOMETP,
IBUraTeslb BHYTPEHHEr0 CropaHHs, 3JEKTPOCKOI, PEOCTAT), COCTABISITh CXEMbI 3JIEKTPUUECKHX
Lenel ¢ MocieAoBaTeIbHbIM M NapajjieIbHbIM COEIUHEHHEM 3JIEMEHTOB, pa3jifuasi yCIOBHbIE
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0003HauEHHs HIEMEHTOB JJIEKTPUYECKHUX LIeNel, UCIONb30BaTh CXEMbI U CXeMAaTHYHbIE PUCYHKU
M3Y4EHHbIX TEXHUYECKUX YCTPOHCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTHUYECKUX MPOLIECCOB
MPH peLIeHnH y4eOHO-MPaKTUYECKUX 3a/1aY;

NPUBOAMTL MpUMepbl (HaXOAMTh MHPOPMALMIO O MpUMepax) MPaKTUYECKOro
MCIOJb30BaHUs (DU3UYECKUX 3HAHMH B MOBCEAHEBHOH JKM3HU [ oOecriedeHusi 0€30MacHOCTU
npu oOpalieHHu ¢ MpudOpaMH W TEXHHYECKHMMH YCTPOHCTBAMH, COXPAHEHHs 3I0pOBbsl U
coOI0IeHHsI HOPM 3KOJIOrMUYECKOro MOBEECHHsI B OKpYIKaroLeH cpene,

OCYLUECTBJISITH MOUCK HHpopMmauuu  (Qusnueckoro cozaepkaHuss B HHTepHere,
CaMOCTOSTENIbHO POPMYJTUPYsI MOUCKOBBIIA 3aMPOC, HA OCHOBE UMEIOLIMXCsl 3HAHUH U CPaBHEHHSI
IOMNOJHUTENbHBIX HCTOUHHKOB BbLIENATh HH)OPMALIMIO, KOTOpas SBJISIETCS] POTHBOPEYHBOI HITH
MOXeT ObITb HEIOCTOBEPHOIA;

HCIOJIb30BaTh MPH BBINOJHEHUH Y4eOHbIX 3aJaHUN HAYYHO-NOMYJSIPHYK JHUTEpATypy
(bu3MUecKOro Coaep)kaHHs, CIOpaBOYHbIE MaTepualibl, pecypcbl cetu HWHTepHeT, BiameTh
NpUéMaMM KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHusi MHPOPMALMH M3 OAHOW 3HAKOBOM
CHCTEMBI B IPYIYIO;

co3maBaTb COOCTBEHHbIE NHCbMEHHbIE M KpaTKHe YCTHbIe cooOleHus, o00o0mmas
MHOOPMALIMIO M3 HECKOJbKHUX UCTOYHHUKOB (PM3MYECKOTO COAEPIKAHHsI, B TOM HUCIE MyOJHMYHO
MPENCTaBIATh Pe3yJbTaThl MPOEKTHOW MM HCCJIEIOBATEIbCKON HESTENbHOCTH, MPH 3TOM
rPaMOTHO HCIOJb30BaTh W3y4YEHHbIH MOHATHIHBINA anmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIIJIEHUE NIPE3EHTALUEH;

MPH BBIMOJHEHUH Y4eOHBIX MPOEKTOB U MCCIEAOBAHUN (DU3UYECKUX MPOLIECCOB pacrpenesisTh
00sI3aHHOCTH B TPyIIe B COOTBETCTBUH C MOCTABJIEHHBIMH 33a4aMH, CJIEAUTh 33 BbIOJHEHHEM
MJiaHa JEWCTBUI M KOPPEKTHPOBaTh €ro, aiaekBaTHO OLEHHMBaThb COOCTBEHHBIH BKJad B
IeATeNIbHOCTh  [PYIIbL, BbICTPaWBaTb KOMMYHHKAaTHMBHOE B3aUMOMAEHCTBUE, IPOSBIISS
FOTOBHOCTb pa3peliaTb KOHPJIUKTHI.

K koHuy oOy4eHus: 6 9 Kiacce mpenMeTHble pe3ysibTaThl Ha YriyOJEHHOM YpPOBHE IOJIKHBI
oTpaxaTth cHOPMHPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHUI:

HCIOJIb30BaTh MOHATHsI (CHCTEMa OTCUETA, OTHOCHTEIBHOCTh MEXAHHYECKOrO JABHMIXKEHHS,
HEBECOMOCTb M MEPerpy3ku, LEHTP TSHKECTH, MeXaHU4YEeCKHe BOJHBI, 3BYK, HH(OPa3BYK U
yJABTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHbI, PEHTTE€HOBCKOE M3JIy4EeHHE, LIKaIa 3JeKTPOMArHUTHBIX
BOJIH, UCTOYHHKH CBeTa, OJIM30PYKOCTh U 1aTbHO30PKOCTh, CIEKTPbI UCIIYCKAHUS M MOTJIOLIEHH S,
anbda-, Oera- M raMma-u3jydeHHs, H30TOIbl, siAEpHAasi U TepMOsiiepHas SHepreTvka) H
CHUMBOJIMUECKHIA SI3bIK (DU3UKH MPU PELIEHHH Y4eOHbIX 1 MPAKTHUECKHX 3a/ay,

YBEPEHHO pa3ju4yarh siBIeHUs (PaBHOMEPHOE U HEPaBHOMEpPHOE MpPsIMOJMHENHHOe
IBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOEe BUXKEHHe, CBOOOAHOE MajeHue TeJs, ABHXKEHHE
MO OKPY)XHOCTH, B3aUMOJENUCTBHE TeJl, paBHOBECHE MATEPUAJbHOW TOYKH, PEAKTHBHOE
ABMXKEHHE, HEBECOMOCTb, KojeOaTelbHOE HABMXKEHHE (TapMOHMYECKHME, 3aTyXarollue,
BbIHY)KJIEHHbIE KOJIeOaHUs1), PE30HAHC, BOJIHOBOE NBIIKEHHE (pAaclpOCTpaHEHHE M OTPaKeHHE
3Byka, UHTEepdepeHU st U AU pakLus BOJIH), NPSIMOJUHEIHOE pacnpoCTpaHeHHe, OTpaKeHHe U
NpeJioMJIeHHE CBETa, MIOJIHOE BHYTPEHHEe OTPaXKEHHE CBETA, pa3sioxkeHHe Oeoro CBeTa B CNEKTP
M CJIOXKEHHE CHEeKTPaJIbHbIX LIBETOB, €CTeCTBEHHAs pPaJHMOaKTHBHOCTb, BO3HHKHOBEHHE
JIMHENYAaTOro CreKTpa U3JIyYeHHUs1) [0 OMUCAHUIO UX XaPAKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
IEMOHCTPHUPYIOLIMX JaHHOE PU3HUECKOE SBIICHHE;
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pacro3HaBaTh NPOSIBIEHHE U3YUEHHBIX (U3NUECKUX SIBJICHUI B OKPYXKAIOIEM MUpE (B TOM
yucie (u3MYeckue sIBJIEHUs] B MPHUPOAE. MPUIMBBI U OTJUBBI, IBIKeHHE IutaHeT CoJHEeYHOMH
CHUCTEMBI, PEAKTUBHOE [BH)XEHHE MXHUBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHHE, CEIICMUYECKHE BOJIHBI, LIyHAMH, 3XO0, LIBETA TeJl, ONTUYECKUE SIBJIEHUs B IPUPOLE,
Ouonoruyeckoe neicTBME€ BUAMMOrO, YJIbTPA(UONETOBOrO M PEHTIEHOBCKOTO H3JIY4YEHHUH,
€CTEeCTBEHHBII paAOaKTUBHbBIN ()OH, KOCMUYECKHE JIYYH, PAAMOAKTHBHOE U3Jy4YEHHUE NPUPOIHBIX
MHHepasoB JeHCTBHE PaIMOAKTUBHBIX U3JIyY€HUH Ha OpraHU3M YesloBeKa), MpU 3TOM NepEeBOAUTD
MPAKTHYECKYIO 3a/1a4y B y4eOHYI0, BbIIEISITh CYLECTBEHHbIE CBOICTBA (IPU3HAKU) PU3NUECKUX
SIBJIEHUI;

OIMMUCHIBATh H3YyUYEHHbIE CBOKMCTBA TeJN U (PU3MUECKHE SIBJICHMS, UCMOJB3Ysl (PU3NUECKHe
BEJIMYMHBI (CPEHSAs U MTHOBEHHAs! CKOPOCTh TeJjla MPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
nepeMelleHHe NpPU  PABHOYCKOPEHHOM MNPSMOJMHEHHOM [BMXKEHHMM, YIJIOBass CKOpOCTD,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, CUJla TPEHUS, CUJla YNPYTrOCTH, CHJIA TSXKECTH, YCKOPEHHUE
CBOOOIHOIO MazieHus, BeC Tesla, LEHTP TSKECTH TBEPIOro Tesla, UMIYJIbC Tesla, UMIYJIbC CHUJIBL,
MOMEHT CHJIbI, MEXaHHUECKasi padoTa U MOLIHOCTh, NOTEHLMAJIbHASI SHEPTHS TeJa, MOAHATOrO Haj
NOBEPXHOCTBIO 3€MJIM, MOTEHLUAlIbHAsl 3HEPIUsl CXATON MpPY>KUHBI, KMHETUYECKas JHEeprus,
MOJIHAasE MEXaHW4YeCKasi SHEeprus, MepuoA U 4acToTa KojeOaHWid, Mepuol MaTeMaTH4eCKOro M
NPY>KUHHOTO MAasiTHUKOB, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA,
MOKa3aTeNb MPEJOMIIEHHs CPeNbl), MPU OMHCAHUU MPABUIBHO TPAKTOBaTh (PU3NUECKUH CMBICIH
HCMIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHHs W eOUHULbl (PU3HUECKUX BEJIMYHH, HAXOIUTh
(bopMyJibl, CBSI3bIBAKOLINE NAHHYI (U3UYECKYIO BEJIMYHHY C IPYTMMU BEJIMYMHAMH, CTPOUTH
rpad MKy U3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBJEHUS W TPOLIECCHI, MCIOJB3Ysl 3aKOH
COXPAHEHHUs1 SHEPIUH, 3aKOH BCEMHPHOIO TATOTEHMs, NPUHLMUN CYNEePHO3ULIMU CHUJI, MPUHLUI
oTHOocUTeNbHOCTH [anunes, 3axkonel HBIOTOHA, 3aKOH COXpaHEHUs HUMIYJbCa, TEOPEMY O
KMHETUYECKON dHepruu, 3akoH I'yka, 3akoH bepHyJuiy, 3aKOHBI OTPa>KeHUsI U PEJIOMIIEHUS CBETA,
bopMyJly TOHKOH JHH3BI, MJAHETAPHYIO MOJAENIb aTOMAa, HYKJIOHHYIO MOIEJIb aTOMHOTrO s1pa,
3aKOHBl COXPAaHEHMs 3apsiAOBOrO M MAacCOBOTO 4MCeNl MpU SIAEPHBIX pPEAKLUHUsAX, MNPU 3TOM
pasJIn4aTh CJIOBECHYIO (HOPMYJIUPOBKY 3aKOHA M €r0 MATEMAaTUYECKOE BbIPAKEHHE;

CTPOUTH (HU3MUECKHE MOZAENH peajbHbIX OOBEKTOB, NPOLIECCOB U SIBJICHUH, BbIAENATD MPH
3TOM CYLIECTBEHHbIE U BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB, MPOLECCOB, SIBICHUH, MPUMEHSTh
busnueckue Moaenu it O0ObsCHeHUs: (HU3MUECKUX MPOLIECCOB U pelleHUs] y4eOHbIX 3a1a4;

OOBSICHATh (PU3HUECKHUE SIBJIEHMUs, MPOLECCHl U CBOICTBA TEJN, B TOM YHCJIE B KOHTEKCTE
CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U peulaTb KaueCTBEHHbIE 3aJayd, B TOM
qucie TpeOyrole YHCIEHHOrO OLIEHUBAHUS XapaKTePHbIX 3HAYEHUH (PU3HUECKUX BEJIUYHH, PU
3TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOJENb, BBISBISATh NPUYMHHO-CIEICTBEHHbIE CBS3H U
BBICTPAUBATb JIOTMYECKYHK) LENOYKY PacCy>KOE€HUH U3 2-3 1aroB ¢ OMOPOH Ha M3y4YEHHbIE
CBOMCTBa PU3MUECKUX SIBJICHUHN, PU3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEJH;

YBEPEHHO pellaTh PacyéTHbIE 3aayd MO H3y4YaeMbIM TeMaM Kypca (U3HKH, BbIOMpas
aleKBaTHYI (U3UYECKYI0 MOAEb, C HCIOJb30BAHHUEM 3aKOHOB W (HOPMYJI, CBS3BIBAIOLIMX
¢u3nuyeckue BENMYMHBI, 3aMUCBIBATh KPATKOE YCJIOBHE U pa3BEPHYTOE pEIIEHHE 3aaaud,
BBISIBJSITH HEJOCTAIOIIME MM M30BITOYHbIE NaHHbIE, OOOCHOBBIBATH BBHIOOP METONA peLUeHHs
3a7a4d, MCMNOJIb30BaTb CHPABOYHBbIE AAaHHbIE, MPUMEHSATb METOAbl aHAJIN3a Pa3MEPHOCTEH,
HCIONb30BaTh  rpaduyeckre METOAbl  pelleHHs 3aJay, MPOBOAUTb MaTeMaTHUYECKHe
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npeoOpa3oBaHUst M PacuéThl, OLEHUBATh PEATMCTUYHOCTD IMOJYYEHHOrO 3Ha4YeHUs! GU3N4ECKOH
BEJIMYUHBI U OMNpENeNsiTh Pa3MEPHOCTb (PU3HMUECKOH BEJIHUYHWHBI, MOJYYEHHOH NpPU pELIeHUH
3anauy,

pacno3HaBaTh NpoOJeMbI, KOTOPbIE MOXKHO PELIUTb MPH MOMOLIM (PU3HUECKHX METOAOB, U
npeajsaraTb OPUEHTHPOBOYHBIA CIOCOO pelleHHs, B ONUCAHMM HCCJIEAOBAHHs PACIO3HABATh
NpoBepsieMOe MpPenrnoJiokeHne (TUnoTe3y), OLUEHMBAaTh MPAaBUJIbHOCTb MOpPSAKA MPOBEAEHUS
MCCJIEIOBAHUS, MHTEPIIPETUPOBATh MOJIyYEHHBbIH PE3YJIbTaT;

MPOBOAUTD OMBITHI O HAOMOAEHHIO (PU3UYECKUX SBJIECHUH WK (PU3HUECKUX CBOHCTB Tel
(u3yyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXPAHEHUsS] SHEPrHM, 3aKOHAa COXPAHEHHUs
MMITYJIbCA, AEHCTBHE 3aKOHa bepHy M U BOSHUKHOBEHHE MOABEMHON CHJIBI KPbLIA, 3aBUCHMOCTh
nepuona kojeOaHUIl NPYXHMHHOIO MAasTHHKAa OT MacChl rpy3a M KECTKOCTH TMPYXHHbI H
HE3aBHCUMOCTb OT aMIUIMTYAbI MaJbIX KOJeOaHUi, MpsIMOJIMHEHHOE PacIpOCTPAHEHHE CBETa,
pasyioxxeHue Oenoro CBeTa B CIEKTp, M3yYEHHE CBOMCTB M300pakeHHUs! B IJIOCKOM 3epKaje U
CBOWCTB M300pakeHUs1 MpeaMeTa B coOHparolei JIMH3e, HaOM0IeHHe CIUTOIHBIX M IMHEHYaThIX
CHEKTPOB U3Jy4eHHs1): HOpMYJIHPOBATH NPOBEPSEMOE MPENIONOKEHHE (THIIOTE3Y) O BOZMOXKHBIX
pe3ysbTaTax HaONIOJIEHHH, CaMOCTOATEIbHO COOMpATh YCTAaHOBKY M3 HM30bITOYHOro Hadopa
00OpYyIOBaHUsI, OMMCHIBATH XOA OMNbITa U GOPMYJIHPOBATH BHIBOJBI,

MPOBOAUTH NPH HEOOXOOMMOCTH CEPHIO NPSIMBIX U3MEPEHHI, ONpenessisi CpeHee 3HaUeHHe
M3MepsieMOH BEJMUYMHBI M ONpEAessisi MOrPELIHOCTb PEe3yJIbTaTOB MPSMBbIX HM3MEPEHHH,
00OCHOBBIBaTh BBIOOP criocoda u3MepeHus (M3MepUTETIbLHOrO Mpudopa);

MPOBOAUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEJTMUUH (CPEeqHsIst CKOPOCTh U YCKOPEHHE
TeJa NPU PABHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHHE CBOOOIHOTO MaieHUs, XKECTKOCTh MPYKHHBI,
K03 PUIMEHT TPEeHUs CKOJIbXKEHUS, MeXaHHueckas padoTa U MOLIHOCTb, YacTOTa U MEPUOA
KosnebaHUIl MaTEMAaTUYECKOTrO M MPY>KMHHOTO MasiTHUKOB, (POKYCHOE€ pacCTOsiHuEe coOuparoLei
JIMH3bI U €€ ONTHYECKAas! CHJIa, PAAMOAKTHBHBII (POH) C MCIOJIb30BAHHEM aHAJIOTOBBIX M IMYPOBBIX
npubOpPOB: 0OOCHOBBIBATH BHIOOP METO/A H3MEPEHMS, TNITAHUPOBATh U3MEPEHUS1, CAMOCTOSTEIbHO
coOHpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, BBIYUCISATh 3HAYEHHE BEIMYHHBI U aHAJIU3UPOBATH
MOJTy4YEHHbIE PE3YJIbTaThl, OLIEHUBAsl OIPELIHOCTb PE3YJIbTATOB KOCBEHHBIX H3MEPEHUII;

MPOBOAMTL 3KCIIEPUMEHTAJIbHbIE MCCIIEAOBAHUS 3aBHUCUMOCTEH (U3MYECKHX BEJIHYUH
(3aBUCHMMOCTb MYTH OT BPEMEHU NPH PABHOYCKOPEHHOM IBH)KEHUH 0€3 HadajbHOH CKOpPOCTH,
3aBHCUMOCTb CHJIBI TPEHHUS CKOJIbKEHHs OT CHJIbl HOPMAJIbHOIO JaBJIEHHs], Iepruoaa KoneOaHuin
MaTeMaTUYeCKOro MasTHHKa OT IUIMHbI HUTH, ONpeAeSieHHe YCKOPEHHUs CBOOOIHOrO MajieHusl,
MCCIIeIOBAHHE U3MEHEHUs BEJIMUMHbI U HAaNpPaBJICHUs MHAYKLIMOHHOIO TOKA, 3aBUCUMOCTb yTJa
OTPa’keHHsl CBETa OT YIJla MajeHHs, yrjia NpeJoMJIeHHs OT yrjla MajeHus CBETOBOrO JIyya,
MCCIIEIOBAHHE TPEKOB: U3MEPEHHE SHEPTHH YaCTULIbI [0 TOPMO3HOMY nyTH (110 poTorpadusm)):
COBMECTHO C yuuTeneM (OpMyJIHpPOBATh <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>