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PABOYA4 ITPOI PAMMA

[Tpeamer pusuka (yrnyOneHHBIH YPOBEHD)

Kmacc 7 0, 8 6, 90

OO0wee KonuuecTBO YacoB 1o yueOHomy mady 340 9, mo 102 4. (3 4. B HEAETIO) B
7-8 kimacce, 136 4. (4 4. B HenEN0) B 9 Kiacce

CocrasiicHa B cOOTBETCTBUM ¢ DeaepanbHON paboueii mporpaMmoii no Qusmke.

YueOnuk: ®usnka 7 knacc: 6a30Bblil ypoBeHb: yueOHnk/ .M. Tlepoikun, AU
HBanoB. — Mocksa: [Ipocsemenue, 2023.

®dusuka 8 knacc: 0a30Bblid ypoBeHb: yueOunk/ .M. Tlepbiukun, A.W. MBaHOB. —
Mocksa: [Ipoceewmenue, 2024.

duzuka 9 knacc: 0a3oBblid ypoBeHb: yueOunk/ .M. Tlepbiukun, A.W. BaHOB. —
Mockga: IIpoceemenue, 2025.

Paccmotpena Ha 3acenannu MO yuuTeneil €CTECTBEHHOHAYYHBIX JUCITUTIIINH
ITpoTokon Ne 5 ot «10» utonst 2025 r.

PykoBogurens MO Cunernazosa U.B.
(moamucs)




HOACHUTEJBHASA 3AIINCKA

IIporpamma mo ¢u3mke Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHUS COCTaBJI€HA Ha
OCHOBE TTOJIOKEHUI 1 TpeOOBaHUH K pe3yJbTaTaM OCBOSHHSI Ha yriTyOJEHHOM YPOBHE OCHOBHOH
oOpazoBatenbHOW mporpaMmbl, npeactaBieHHbix B OI'OC 000, a Takke C y4éTOM
benepanpHON pabodveil mporpammel BocrnuTaHuss u KoHuenmmu mnpenojaBaHus y4eOHOTrO
npeamMera «PU3nKay.

Conepskanue mporpaMmbl 1o (pU3NKE HAMPABICHO HAa YIOBIETBOPEHHE MOBBIIEHHBIX
3ampOCOB OOYHAIOIUXCS, CTPeMSIIUXCs K Oojiee ryOOKOMY OCBOEHUIO (DM3UYECKHUX 3HAHUH, U
Ha (OpMHUpPOBAHHE ECTECTBEHHO-HAYYHOW TIpaMOTHOCTH ofyuarommuxcs. B mporpamme mo
¢u3nKe yUUTBIBAIOTCS BO3MOXHOCTH y4eOHOro mpeamera B peanusauuu Tpedosanuit ®I'OC
OO0 k nnaHupyeMbIM JHYHOCTHBIM M METaNpPEAMETHBIM pe3yJbTaTaM OOY4YeHMs, a TakKKe
MEKIIPEIMETHbIC CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO
ofmiero oOpasoBaHwsI.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpefesieHue yueOHOro marepuana Mo rogam
obyuenuss (Mo KkJjaccam), MpemjiaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh HM3YUEHUS TeM,
OCHOBAHHYI0O Ha JIOTUKE pa3BUTUS NPEAMETHOTO COAEpPXKAaHUS M YYETE BO3PACTHBIX
0COOEHHOCTEH 00YYarO X CSI.

IIporpamma no pusuke pazpadoTana ¢ HETbI0 OKa3aHHUsSI METOJUYECKON MOMOIIH YUUTEITIO
B CO3JJaHUH pabovel MporpaMMmsl 1o y4eOHOMY MPEIMETY.

DuzHKa SBIAETCS CHCTEMOOOPA3YIOLTUM ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX NMPEIMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHHUH, M3y4aeMbIX XHUMHEH,
Ouonorueli, acTpoHOMHUeH U pu3HUecKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TNPenocTaBisieT Haubosee siCHble OOpas3ipl NMPUMEHEHHs HAyYHOrO METOa
MO3HAHUS, TO €CTh CIIOco0a MOMYYEeHUS TOCTOBEPHBIX 3HAHHH O MUpE.

Onna w3 TnaBHBIX 3ama4 pusndyeckoro odpa3oBaHUsl B CTPYKType oOmmero odpa3oBaHUs
COCTOMT B (HOPMHUPOBAHHHM €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH W HWHTEpeca K Hayke V
o0yHaromuxcs.

WMsyuyenne ¢usnkun Ha yrIyONEHHOM YPOBHE TWPEIIONaraeT yBEPEHHOE BIIAJICHUE
CJIEAYIOIIUMHU KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOLINMH €CTeCTBEHHO-HAYYHYIO IPaMOTHOCTb!

Hay4YHO OOBSCHSITD SIBJICHHUSI;

OLIEHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS,

UHTEPIPETHPOBATh JaHHbIE M HCIOJb30BaTh HAYYHBIE OKA3aTENbCTBA AJIS TOJYyUSHHS
BBIBOJIOB.

enu wsydenuss Ppu3ukd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMpPENCTICHBI B
Konuenunu npenogasanust yueOHoro mpeamera «®@usnka» B 00pa3oBaTENbHBIX OPraHU3ALIUSIX
Poccwmiickoii ®enepaumy, peanusyrIIUX OCHOBHBIE 0O0IIe0Opa3oBaTeNbHbIE MPOrPaMMBL,
yTBepxknEéHHON pemenneM Komnermun Munncrepersa npocsemenus Pocculickoin ®@enepannn
(mportokon ot 3 nexadps 2019 r. Ne [1IK-48H).

Henu uzyvenus: puznku HA yriay0,1éHHOM ypOBHe:

pa3BUTHE HMHTEpeca W CTPEMJICHHs OOYyYaroIUXCs K HAyYHOMY H3YyUYEHHIO NPHPOIEL,
pPa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPENCTABJICHUH O HAyYHOM METONE TMO3HaHWA ©  (POPMHPOBaHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,



¢dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHsI KaK pe3yJbTara W3y4YeHHs OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAbHBIX 3aKOHOB (PU3UKH,

(dopMUpOBaHUE YMEHHI PUMEHSTh (PU3HUECKHE 3HAHUSI U HAYYHbIE TOKA3aTeNbCTBA ISl
OOBSCHEHHS OKPYIKAKOIIUX SIBICHHIA,

(dopMUpOBaHUE MPEACTABICHHI O PONM (PU3MKK [JIs PAa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPENCTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaIbHON
IEATEIbHOCTH, CBSI3aHHOW C (PU3MKOHM, MOATOTOBKA K [ajbHEWIIEMy OOY4YEHHIO B 3TOM
HarnpaBJIeHUH;

(opMUpOBaHUE TOTOBHOCTHU K JaJbHEHIIEMY H3Y4YeHUIO (PU3HKH HA yriTyOJEHHOM ypOBHE
B paMKaxX COOTBETCTBYIOIIUX Npoduiein 00ydeHus Ha YPOBHE CpeIHEro o0Iero o0pasoBaHusl.

JlocTukeHre STUX MeNiell mporpaMMbl MO (pU3MKE HA YPOBHE OCHOBHOrO 0O0IIEro
oOpa3oBaHUs 00ECIEUNBAETCS PEIICHUEM CISYIOINX 3a1a9:

npuoOpeTeHre 3HaHUI O AMCKPETHOM CTPOEHHH BEIIEeCTBAa, MEXaHHUUYECKHX, TEIUIOBbIX,
HNIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHNe YMEHUI aHAJIU3UPOBATh U OOBACHATH (pU3MUECKHe SBJICHHUS HAa OCHOBE
U3YYEeHHBIX (PU3UUECKHX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHHUS] PACUETHBIX U KaYECTBEHHBIX 3a1a4, TPEOYIOIHUX CO3MaHUS U
UCIOJIb30BaHMsI (PU3UUECKHX MOJENe, BKJIFOYas TBOPYECKHE U IMPAKTHKO-OPUEHTHPOBAHHbBIE
3am1a4y;

pPa3BUTHE HCCIIEOBATENbCKUX YMEHUH: HAONIONATh SIBJICHUS U HM3MEPSTh (PU3NUECKHe
BEJIMUMHbI, BBIIBUTATh THIOTE3bl M MpeAjararb 3KCIEePUMEHTaJbHbIE CIOCOOBI MX MPOBEPKH,
IUIAHUPOBATh U MPOBOAMTH OMbBITHI, 3KCIEPUMEHTATbHbIE HCCICIOBAHUS, AHAIM3HPOBATh
NOJTyYeHHbIE TaHHbIE U JIeJIaTh BbIBO/BL,

OCBOGHHE MPHEMOB padOTBl ¢ UHpOpMauuell (U3NIECKOro CONEPIKAHMS, BKIFOUAsS
uHpoOpMaLMIO O COBPEMEHHBIX JOCTH)KEHHAX (DU3HKH, WHTEpHIpeTauus MU KPUTHYECKOE
OLICHUBaHKE UHPOpPMaLINHY;

3HAKOMCTBO €O cepamu mpodheCCHOHATIBHON NeATETbHOCTH, CBA3aHHBIMU C (DU3UKOW, W
COBPEMEHHBIMH TE€XHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MIECKOM HAYKH.

Ha wm3ydyenue ¢usukn (yrayOnéHHBI ypOBEHb) Ha YypPOBHE OCHOBHOIO OOIIEro
oOpazoBanust orBonutcs 340 yacos: B 7 kiacce — 102 gaca (3 gaca B Heneno), B 8 kiacce — 102
yaca (3 yaca B Hefieno0), B 9 kiacce — 136 vacoB (4 Haca B HENEJIO).



COAEP/KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. @u3uka u eé posb B NO3HAHUH OKPYXKAKIIEr0 MHpa.

®dusnka — Hayka o mpupoze. ABneHust Tpupoabl (3IEMEHTh COAEPIKAHUS, BKIFOYAIOIINE
MEXKIpEeaMETHbIe CBsi3M). Pu3ndeckue SBICHUS: MEXaHHYECKHE, TEIUIOBBIE, JJIEKTPUYECKHUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuyuHbl. PasmepHocTh. Enmamier ¢usmueckux senuuuH. HM3mepenune
¢busnueckux BenuuuH. OTanoHel. Dusmueckue npudopwl. lLlena nenenwus. IlorpemrHocTh
usmepenuit. [IpaBuna OesomacHoro Tpyma mpu pabore ¢ gabopaTOpHBIM OOOPYIOBAHUEM.
MexnyHapoaHast cucteMa enuHul. [lepeBoa BHECUCTEMHBIX eMHUL B eiHULIbI CH.

Kak ¢usmka u npyrue ecrecTBEHHbIE HAYKH H3yHalOT NPUpPOAY. EcTecTBEeHHO-HAay4YHBIN
METOZl TO3HaHUA: HaONIOeHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABHIKEHHE THIIOTES,
SKCIIEPUMEHT M0 TMPOBEPKE THUIIOTE3, OObsCHeHHe Habmomaemoro sBieHus. OmnucaHue
(U3NIECKUX SIBICHHUH C TTOMOLIBIO MOACTICH.

Jemoncmpayuu.

MexaHuueckue, TEIOBbIE, dJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

Ouznueckue npUOOPBl U TpoLenypa MPsSMbIX H3MEPEHHH aHAJOrOBBIM H IH(PPOBBIM
npudbopom.

Jlabopamopusie pabomst u onvimot.

OmnpeneneHue NEHbI JENIEHUS KAl H3MEPUTEIBHOTrO pudopa.

Hsmepenue paccTosHU.

Hsmepenue miomany u 00béma. MeToa majeTku.

Hsmepenue sBpemeHu.

Usmepenne o0bEéMa SKUAKOCTH U TBEPAOTO TeNa.

Onpenenenue pasmMepoB MaibIxX Ten. MeTos psaoB.

IlpoBeneHnue wuccienoBaHUs [0 MPOBEPKE TUIOTE3bl [aJbHOCTh MOJETA LIApHKa,
NYILIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIe, YeM OOJbIne BBICOTA MyCKa.

Pazgen 2. IlepBoHavanbHbIe CBeAEHUSA 0 CTPOCHHUH BelleCTBA.

CtpoeHue BellecTBa: aTOMbI U MOJIEKYJIBIL, UX pa3Mepbl U Macchbl. OMBITHI, 1OKa3bIBAIOLINE
IUCKPETHOE CTPOCHUE BELIECTBA.

JBuokeHue wactull BemiecTBa. CBsi3b CKOPOCTH ABMXKEHMsI HacCTHUL[ C TEMIEpaTypoil.
Bpoynosckoe neuxkenue. Juddysus. BzaumoneiicTBue dYacThIl BEINECTBA. NPUTSIKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHUs BelleCTBa: CTPOEHHE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTanan4yecknx) Ten. B3auMocBsA3b MEXAY CBOMCTBAMH BEINECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX ATOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUH
BOJIBL.

Jemoncmpayuu.

HabmoneHue 6pOyHOBCKOTO IBHIKEHUSI.

Habmonenue nuddysuu.

Habnronenne siBaeHUH, OOBSCHSIOUINXCS NPUTSDKEHHEM WM OTTAJKUBAHUEM YaCTHIL
BELIIECTBA.

Jlabopamopnsie pabomst u onsvimol.

OreHka n1ruaMeTpa aToMa METOIOM PSIOB (C UCTIONIb30BaHNEM (oTorpad uii).



OmnbITH! IO HAOJIIOIEHUIO TETIJIOBOTO PACLTHPEHUS ra30B.

OmnbITh IO OOHAPYKEHHUIO NEHCTBUS CHIT MOJIEKYJIIPHOTO NIPUTSDKEHUS.

Pazgen 3. /{BusKeHHe U B3aUMOACICTBHE TeJl.

Mexanndeckoe nsmxkeHue. llyTe u mnepememnenue. PaBHOMEpHOE W HEPaBHOMEPHOE
nswkeHne. CBoOONHOE MajeHHE Kak MPUMEpP HEPaBHOMEPHOro ABIKEHHs! Tesl. CKOpOCTb.
Cpenssist cKOpOCTb ITPU HEPABHOMEPHOM ABMKEHUU. PacU€T MyTU U BPEMEHU JIBUKEHUSI.

I'padukn 3aBUCHUMOCTEH BEIMYUH, ONHUCHIBAIOIIUX BIWXKeHHE. OOmme mnoHsTHA 00
OTHOCHUTEJIbHOCTU ABMkeHUsl. Clio)keHHe CKOPOCTeH [JIs TeJ, ABUXKYIIMXCS MapajulebHO.

SlBnenve wHepuuu. 3akOH MHEpUUH. B3auMoneicTBue Ten Kak NPUYUHA HU3MEHEHUS
CKOPOCTH JBIDKEHHUs Teld. Macca Kak Mepa MHEPTHOCTH Tejla B IMOCTYNaTeIbHOM JBUXKEHUU.
[TnotHOCTE BemecTBa. CBsi3b IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €AMHULE 00bEMA BEIECTBA.
Cwmecu u crinasbl. [1oBepxHOCTHAS U TMHENWHAS IIOTHOCTb.

Cuna xak xapakTepucTuka B3aumozeicTsus Ten. Cuna ynpyrocty M 3akoH Il'yka.
HsmepeHue cuibl ¢ MOMOILIBIO AMHAMOMETpa. fIBleHUE TATOTeHUs U cuia TsbkecTu. Cuna
TSDKECTH Ha Jpyrux muaHerax. Bec Tena. HesecomocTb. CrockeHue CHJI, HaIlpaBJIEHHBIX IO
onHOM npsimoil. PaBHozelcTByromast cui. Cuna TpeHus. TpeHue CKONbXXeHUs] U TPeHHUE MOKOs,
BsI3KO€E TpeHue. TpeHue B IpUpoje U TEXHUKE.

Jemoncmpayuu.

Habmronerne MexaHIMUECKOTo JBMYKEHUS Tea.

HsmepeHne ckOpOCTH NPSIMOJIMHENHOTO JIBUKEHMUSI.

Habmronenne siBieHNsT HHEPIIMH.

Habmronerne n3MeHeHNs1 CKOPOCTH MPH B3aMMOACHCTBUH TEL.

CpaBHeHHe Macc MO B3aUMOJEHCTBHIO Tell.

CnosxeHue cull, HaNpaBJIeHHbIX 110 OAHON MPSAMOI.

Jlabopamopnsie pabomsl u onvinol.

OnpeneneHne CKOPOCTH PABHOMEPHOrO MABMKEHUs (IIApUKa B JKUAKOCTH, MOIENHU
3JICKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).

Omnpenenenne cpegHeill CKOPOCTH CKOJNBXKEHUs Opycka WM IDapuka IO HAaKJIOHHOH
MJIOCKOCTH.

OmnpeneneHue MIOTHOCTU TBEPIOTO Tea.

OmnbITl, AEMOHCTPUPYIOIIUE 3aBHUCUMOCTb pacTsDKeHUA (nedopmanuu) NpyKUHBI OT
MPUJIOKEHHOU CUJIBL.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHUS OT CUJIbl AaBJIEHUS
U XapakTepa COMPUKACAOLINXCs TOBEPXHOCTEH.

Pasnean 4. /laBienue TBEPABIX TeJl, )KHAKOCTEH H ra3os.

Hasnenne. Cuna nasiaenus. CriocoObl YMEHBIICHUS U YBEJIWYECHUS AaBieHus. [laBieHue
rasa. 3aBUCUMOCTb JIaBJICHHS ra3a oT o0béMa u temrepatypsl llepenadya nasieHus TBEPABIMU
TeJaMH, KUJIKOCTAMU U razamu. 3akoH Ilackans. [IHeBMaTHueckre MaIiuHbI.

3aBUCUMOCTb [JaBJICHUSl JKUAKOCTH OT TAOyOWHBI morpykeHus. [umpocrarndyeckuii
napanokc. Coobmraromuecst cocyasl. [ uppaBnnyeckue MexaHU3Mbl. VICHOIB30BaHHE BBICOKHX
JABJICHUI B COBPEMEHHBIX TEXHOJIOTHAX. Y CTPONCTBO BOAOMPOBOAA.

Atmocdepa 3emnn u armocdepHoe maBneHHe. [IpUYMHBI CyIIECTBOBAHUS BO3MYLIHON
obonoukn 3emnu. OnbiTr Toppudemnn. M3mepenue atmocdepHOro nasieHus. 3aBUCHMOCTb



aTMOC(PepHOro [aBJE€HHS OT BBICOTBI Haa ypoBHeM Mops. Ilpuboper st u3MepeHus
aTMOC(epHOTO aBJICHHUSI.

JleiicTBrE JKUAKOCTH | ra3a Ha MOrPyKEHHOE B HUX TeJo. BeITankuBaroias (apXuMe0sa)
cuna. 3akOoH ApxuMena. YCJIOBHE BO3HUKHOBEHMs BBITAIKUBAIOINEH (apXUMENOBOI) CHUIBL,
noarexkanue. Ilnasanue Ten. Bo3nyxoniasanue.

Jemoncmpayuu.

3aBUCUMOCTD 1aBJIEHHUS r'a3a OT TEMIIepPaTyphl.

Ilepenava naBieHUs )KUOKOCTBIO U Fa30M.

Coo0maromuecst COCyabl.

I'mpnpasnuueckuii mpecc.

[IposiBneHue neiicTBus aTMOC(HEPHOTO NABJICHUSI.

Cudon.

3aBHCHMOCTD BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHON B JKHIKOCTb YaCTH TeJa U
MJIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

Ycnosue nnaBaHus TeN: IJIaBAaHUE WU MOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOIIEHUS
MJIOTHOCTEN TeNa U KUAKOCTH.

Jlabopamopusie pabomst u onvimot.

UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT OOb&EMa MOrPyKEHHOH B JKUIKOCTD
4acTH TeJa.

OnpeneneHue BbITATKUBAOIIEH CUJIbL, TEHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOUIEH CWJIBI, TEMCTBYIOIIEH HA TEJO B JKUIKOCTH,
OT MacChl Tena.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIBL, AEHCTBYIOIIEH Ha TEJIO
B )KUIKOCTH, OT 00BEMA MOrpyKEHHON B )KMIKOCTb YaCTH TeJa M OT IJIOTHOCTH JKUIKOCTH.

Koncrpyuposanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKHM U ONpefeneHue eé
rPy30HOABEMHOCTH.

Pazgen S. PaGoTa n MomHOCTB. JHeEprus.

Mexanudeckast paboTa It CHJI, HAIPaBJIEHHBIX BOJb JIMHUH NIepeMeIneHust. MOITHOCTb.

IIpocTele MexXaHU3MBI. pbHAr, BOPOT, OJIOK, TOJHCHACT, HAKJIOHHAs IUIOCKOCTb,
HOXHUYHBIA MexaHu3M. MoMeHT cuiibl. PaBHOBecue poruara. [Ipasuno momenTos. [lpumenenue
MpaBuJia paBHOBeCcHsI pbHara K OJoky. «3onotoe mnpaBuiao» wMexanukd. KIIJI mpocThix
MexaHI3MOB. [IpocTbie MeXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OPTaHHU3MaXx.

Mexannveckass sHeprus. Kunerumueckas W mnoreHuuandbHas osHeprus. IlpespaumieHue
OJTHOTO BHJla MEXaHUYECKOW SHEPruu B APYroil. 3aKOH COXpPaHEHUs U NPEBpAlleHUs SHEPTUH B
MEXaHUKE.

Jemoncmpayuu.

IIpuMepbl NPOCTBIX MEXAaHU3MOB.

Jlabopamopusie pabomst u onvimot.

HccnenosaHue yClOBH paBHOBECHS pbIYara.

Hsmepenue KIIJ] HaKIIOHHON INIOCKOCTH.

UzydeHue npasuiia pelyara Ajisi IOABIKHOTO U HEMOJBHIKHOTO OJIOKOB.

Omnpenenenne KIT/] mogBru:XKHOTO 1 HEMOABM)KHOTO OJIOKA.



Omnpenenenne paboOThI CHIIBI YIPYTOCTH MPH MOABEME IPY30B MPH MOMOIIU MOABHKHOTO
OJ10Ka.
NzydeHune 3aK0HA COXPAHEHHSI MEXAHUYECKON IHEPTHH.

8 KUIACC

Pasnean 6. Tennosbie siByeHMUS.

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TeOpUH CTpOeHHs BelecTBa. Macca
U pasMmepbl aToMOB M MoJeKyJd. ONbITbL, MNOATBEPXKAAIOINNE OCHOBHbBIE IOJOXKEHUS
MOJIEKYJIIPHO-KMHETUUECKOI TEOPHH.

Mopnenu TBEPIOTrO, JKUIKOTO U Ta3000pa3HOro COCTOSHUHN BemecTsa. Kpucranmmdeckre u
amopdHbie Tena. ['padeH — HOBBINM MaTepHal JJisl HOBBIX TEXHOJOTHA. TEXHONOTUN TIONYUYeHUs
UCKYCCTBEHHBIX aiMa30B. OOBsICHEHNE CBOMCTB ra3oB, *KHIKOCTEH M TBEPABIX TEJ HAa OCHOBE
MOJIO’KEHUH MOIIEKYJIAPHO-KMHETHUUecKkoll Teopuu. IloBepXHOCTHOE HaTsDKEHME, CMauMlBaHMUE,
KalujuisspHble siBeHus. TemynoBoe pacliMpeHHe U cxkaThe. 3aBUCUMOCTb JAaBJEHMs rasa OT
00BéMa, TeMIepaTypsl.

Temnepatypa. CBs3b TemmepaTypbl CO CpeAHeil KHHETHMYECKOH 3Heprueil TerjaoBOro
IOBUKEHMsI HacTULl. TemmnepaTypHble LIKAJbI.

Baytpennsist sHeprus. CrocoObl M3MEHEHHUs BHYTPEHHEH SHEPruM: Teruionepenada u
coBepiueHne padoThl. Buae! Temonepenaun: TemIONPOBOIHOCT, KOHBEKLIUS, H3IyueHne. Bunbl
TEIUIOTIepEIavyy B PUPOAE U TeXHUKe. HeoOpaTHMOCTh TETUIOBBIX MPOLIECCOB.

KonnuectBo TermoTel. YaenbHas TEIUIOEMKOCTh BeINeCTBA. 1ermmooOMeH U TerioBoe
paBHOBecHe. 3akoH HproToHa-PruxmaHa. YpaBHEHHE TEIIOBOTrO OajaHca.

IlnaBneHue U OTBEpAEBaHUE KPUCTAIJIMYECKUX BELIECTB. Y eJIbHasl TEIUIOTa IJIABJICHMUSI.
[TapoobpazoBanne u  kouaeHcauus.  Mcmapenuwe. Kumenwe.  YnaenpHas — Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpaTypbl KHIIEHHS OT aTMOC(EepHOro JaBJICHHUS.
HacpleHHbIM 1 HeHAaCHILEHHBIN nap. BaaxxHOCTh BOo3ayXa.

OHeprusi TOIUIMBA. Y IeJibHAs TEIIOTa CropaHusl.

Ipuaumner pabotel TerioBeix asuratened. KIIJ| TeruoBoro nurarens. Terioeie
IBUTATENH U 3alllUTa OKpy>Karolel cpeapl. Tennosrle NOTepH B TEIJIOCETAX.

3aKOH COXpaHEHMsI U NpeBpaLleHs] SHEPTUU B MEXaHUYECKUX U TEIUJIOBBIX MPOLIEccax.

Jemoncmpayuu.

HabmoneHue 6pOyHOBCKOTO IBHIKEHUSI.

Habmonenue nuddysuu.

Habnronenne siBieHUIl MOBEPXHOCTHOTO HATSDKEHHUS, CMAuMBAHUS M KaIMWUISIPHBIX
SIBJICHUM.

Habnronenne TeraoBoro pacimpeHust Ted.

H3meHeHHe naBieHNs ra3a npyu H3MEHEHUH 00bEMa U HarpeBaHUH HJTH OXJIAKACHUH.

IIpaBuna u3mMepeHus TemMnepaTypbl.

Bunab! Tennonepeauu.

OxnaxaeHne npu COBEPLICHUH PabOTHL

Harpesanwue npu coBepiieHNH padOThI BHEITHUMH CHJIAMH.

CpaBHeHHe TEMIOEMKOCTEN pa3InYHBIX BEILECTB.

Habmronenne xunenus.

Habnronerne mocTosHCTBA TEMIIEPaTyPhl MPH TLIABJIESHHUH.



Mogenu TemIOBbIX JBUraTee.

Jlabopamopusie pabomst u onvimot.

OmnbITh IO OOHAPYKEHHUIO NEHCTBUS CHIT MOJIEKYJIIPHOTO NIPUTSDKEHUS.

OnbIThI O BRIPAIlMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM MU caxapa.

Usmepenne TemnepaTyppl IpU IMOMOIIM JKHUIKOCTHOTO TepMOMETpa M JaTdyMKa
TEMIIEPATYyPBhI.

OmnbITH IO HAOIIOIEHHUIO TETIJIOBOTO PACLIMPEHHSI Fa30B, JKUAKOCTEH 1 TBEPABIX TEJL.

Omnpenenenue naBaeHNs BO3AyXa B OAJUIOHE MIMPHULIA.

UccnenoBaHue 3aBUCUMOCTH JIABJICHUSI BO3AYXa OT €ro 00bEMa U TEMITEPaTyPHL.

IIpoBepka THUIOTE3bI JIMHEWHOH 3aBUCUMOCTH JUJIMHBI CTOJOWMKA JKHIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.

Habnmronenne n3MeHeHWsI BHYTPEHHEH SHEpPruM Teja B pe3yibTaTe TEIUIoNnepenadd U
paboThl BHEITHHUX CHLI.

HccnenoBanue siBIeHNs TEIUIOOOMEHA NIPU CMELITMBAHUN XOJIOIHON U ropsidell BOJBL.

Omnpenenenne KOJINYECTBA TEIIOTHL, MOJTYUYEHHOTO BOIOHW MPH TEIUNIOOOMEHE C HArpeThiM
METAJITMUECKUM LUITUHIPOM.

OmnpeneneHne MOITHOCTH TETUIOBBIX OTEPH (3akoH HhtoTOHA-PuxMaHa).

Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca HCIapeHus.

Ornpenenenne OTHOCUTENBHON BJIa’KHOCTH BO3yXa.

Onpenenenue yaenbHON TEIUIOTHI MIJ1aBJIEHUSA JIbJA.

Pazngen 7. JnexkTpuyeckue U MATHUTHDIE SIBJICHHUSI.

Onextpuzauus Ten. JlBa pona siekTpUuecKuX 3apsiaoB. BzanmonelcTBre 3apsKEHHBIX
ten. 3akoH KynoHa.

Onextpuueckoe nose. Hanpsx€HHocTh saekTpuueckoro nojis. IlpuHuun cyneprnozuuuu
ANEKTPUUECKUX MMOJIeH (Ha Ka4eCTBEHHOM yYPOBHE).

Hocutenu snexTpuyeckux 3apsiioB. DJIEMEHTapHbIN ajekTpudeckuil 3apsa. CtpoeHue
atoMa. IIpoBOOHUKHY, MUANEKTPUKU U MOJNYNPOBOJHUKU. 3AKOH COXPAHEHMs 3JIEKTPUYECKOrO
3apsna.

ONeKkTpuueckuii TOK. YCIOBHUSI CYLIECTBOBAHUs JJIEKTPUYECKOTO ToOKa. McTouHuku
MIOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUYECKOrO TOKa (TEIUIOBOE, XWMHYECKOE, MAarHUTHOE).
DNeKTpUUECKU TOK B MeTaljIax, )KUIKOCTSIX U rasax.

Onextpuueckas nenb. Cuna Toka. DNeKTpuieckoe HalpspkeHue. AMIIEpMETP U BOJBTMETP
B LIeNU MOCTOSIHHOTO Toka. CONpoTHUBIIEHHE NTPOBOAHUKA. Y A€NIbHOE COMPOTUBIIEHNE BEILECTBA.
3axon Oma 11 yuacTka nenu. IlocnenosarenbHoe U napajuieabHOe COEAUHEHNE TIPOBOAHUKOB.
O/C B uenu nmoctostHHOro Toka. 3akoH Owma mnst monHoi nenu. IIpasuna Kupxroga. Pacuér
MPOCTBIX JIEKTPUUYECKUX Lenel. HeanHennble 3J1eMeHThL

PaboTa 1 MOIIHOCTD 3JEKTPUYEeCKOro Toka. 3akoH Jlxoymns-JleHna. DnexTpudeckue enu
U TOTpeOHTENHN 3JIEKTPUIECKOH SHeprun B ObiTy. KopoTkoe 3ambIkaHue.

IlocTrosinHble MarHuTHL. B3auMmopedcTBHE MOCTOSHHBIX MAarHUTOB. Marauurhoe mnose.
MarnutHoe nosie 3eMJIH U €ro 3HaYeHHe 1Jis1 *Ku3HU Ha 3emie. OnbiT Dpcrena. MarHutHoe nose
snexkTpudeckoro Toka. OnbiT Amnepa. IlpuMmeHeHHe 3J€KTpOMarHuUTOB B TexHHUKe. JlelicTBue
MarHUTHOIO MOJs Ha NMPOBOAHMK ¢ TokoM. Cuna Amiepa u OmpeneneHue e€ HampaBleHUs.



DNeKkTpoABUTraTeNb MOCTOSHHOIO ToKa. Mcnosbp3oBaHue 3JIEKTpOABUIaTeiedl B TEXHUUYECKUX
YCT-pPOMCTBAxX U Ha TPAHCIOPTE.

Onbiter  Papanes. SBneHue snekTpomarHuTHoW uHAykuuu. Ilpasuno  JleHua.
OnextporeHepatop. CrocoObl MONYYEHHUs] 3JIEKTPUUECKON OHEPruu. DJIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX HMCTOYHHMKAX YHEPTUU. DKOJOTHUECKHE MPOOJIeMbl SHEPreTHKHU. TOIUTHBHBIE
3JIEMEHTHI U 3JIEKTPOMOOHITH.

Jemoncmpayuu.

DNEeKTpU3aLUs TE.

JIBa poaa 3JEKTPUUECKUX 3aPsiA0B U B3AUMOAECHCTBUE 3aPSKEHHBIX TEIL.

YCTpONUCTBO U AEHUCTBUE 3IEKTPOCKONA.

DnekTpocTaTuieckast MHIYKIHS.

3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apsI0B.

MonenupoBaHHe CUJIOBBIX JIMHUH 3JEKTPUYECKOTO MO C MOMOINBI OyMakKHBIX
CYJITAHOB.

IIpoBOAHUKYN U TUAJIEKTPUKH.

HcTouHMKYM MOCTOSTHHOTO TOKA.

JIeficTBUSA SIEKTPUIECKOrO TOKA.

DNEeKTPUUECKUM TOK B )KUJKOCTH.

I"a3oBblii pazpsa.

Hsmepenue cuibl TOKa aMIIEPMETPOM.

Hsmepenne 51eKTpUYeCKOro HapPs>KeHHUsT BOJIBTMETPOM.

Peoctat 1 MarasuH CONpOTUBIICHUI.

B3anMmonencTere NOCTOSIHHBIX MarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH Pa3feIeHus OM0COB MarHUTa.

MopenupoBaHue MarHUTHBIX TOJI€i TOCTOSHHBIX MArHUTOB.

OmneiT OpcTena.

MarsutHoe 1noje Toka. DJeKTPOMarHur.

JlelicTBME€ MarHUTHOTO MOJIs1 HA MPOBOAHUK C TOKOM.

DNeKTpoABUTraTeNb NOCTOSIHHOIO TOKA.

OnbiTel @apanes.

DNeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopusie pabomst u onvimot.

OmnbITH! IO HAOTIOEHHIO SJIEKTPUIALMH TEJ TPU COMPUKOCHOBEHUH U MHIYKIHEH.

Hccnenosanue neiCcTBUSA 31EKTPUIECKOTO MO Ha MPOBOJHUKHU U IUSJIEKTPUKH.

COopka 1 UCTIBITAaHHE JIEKTPUIECKOH IIeTTH IOCTOSTHHOTO TOKA.

Hccnenosanue 3aBUCHUMOCTH CHIIBI TOKA, MIPOTEKAOIIErO YE€PE3 PE3UCTOP, OT HANPSIKEHUS
Ha PE3UCTOPE U CONMPOTUBIIEHUS PE3UCTOPA.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTHUBIICHUs NMPOBOJHUKA
OT €ro JUINHBI, IUIOIIAAN MONEPEYHOrO CEYeHUsI U MaTepHuana.

Onpenenenue yaenbHOrO COMPOTUBIIEHUS TPOBOHUKA.

IIpoBepka mpaBuna CIOXEHUS HANPSKEHUHW MPU MOCIEAOBATENIBHOM COECJUHEHHH NBYX
PE3UCTOPOB.

IIpoBepka mpaBuia aJist CUIIbI TOKA NPU NapaIeIbHOM COSUHEHUN PE3UCTOPOB.

Onpenenenne 3/1C u BHYTpEeHHEr0 CONPOTUBIIEHUS] HICTOYHHKA TOKA.



IIposepka nmpasun Kupxroda.

IIposepka BbinonHeHus 3akoHa Oma J1sl MOJTHOMN LeNH.

UzydeHne  BOJBTAMIIEPHBIX  XAPAKTEPUCTUK  HEJIMHEHHBIX  BJEMEHTOB  (JIaMIibl
HAKAJIMBAHMSI WJIH MTOJYTTPOBOIHUKOBOTO IHO/A).

Omnpenenenne pabOTHI 3JIEKTPUIECKOTO TOKA, HIYLIETO Yepe3 PE3HCTOP.

Ornpenenenne MOLHOCTU 3JIEKTPUUECKOr0O TOKA, BbIIEISIEMON Ha pe3UCTOpe.

Onpenenenue KI1/I Harpesarens.

HccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MarHUTOB.

H3ydeHne MarHUTHOTO TOJIS IIOCTOSTHHBIX MArHUTOB NPU UX OOBEIUHEHUH U Pa3AeIeHHUH.

HccnenoBaHue neicTBUs SJIEKTPUIECKOTO TOKA HA MATHUTHYHO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAEMCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI M HAIIPABJICHHS TOKA B KAaTYIIKE M OT HaJW4us (OTCYTCTBHUS) CEpPIEYHHMKA B
KaTyLIKe.

Hsyuenue neiicTBUsI MAarHUTHOTO MOJIsI HA TPOBOAHUK C TOKOM.

KoHcTpynpoBanue 1 n3yueHne padOThI 3JIEKTPOABUTATENS .

Hsmepenue KII/I 31exkTpoaBUraTeIbHON YCTAHOBKH.

OnpITbl MO UCCIEAOBAHUIO SIBJIEHMSI 3JIEKTPOMArHUTHON MHIAYKLUU. MCCIEAOBaHUE
M3MEHEHUH 3Ha4eHUsl U HaIPaBJIeHUs] HHAYKLHOHHOIO TOKA.

9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHHUSI.

Mexanudeckoe aBrkeHHe. MatepuanbHas Touka. CrocoObl OMUCAHUS MEXaHUYECKOTO
IOBWDKEHUS. TaOnMu4HbIH, rpaduyeckuii, aHanutnueckuii. Cucrema orcuéra. OTHOCHTENBHOCTD
MEXaHUYECKOIO IBUKEHUSI.

BexTopHble BeNMUMHBI, ONEpalMd C BEKTOpaMu, MNPOEKLUU BekTopa. Paaunyc-BeKTop
MaTepuaibHON TOYKH, IepeMelleHne Ha MI0CKoCcTH. PaBHOMepHOE NPSIMOJIMHENHOE IBH)KEHUE.
HepasnomepHoe mnpsiMonuHeliHOe nBuxkeHHe. CpeaHsss U MIHOBEHHas CKOpPOCTb Teja Mpu
HEPaBHOMEPHOM JIBHIKEHUU.

YckopeHne. PaBHOYCKOpEHHOE NPSMOJNMHEHHOE IBH)KEHHE. Y CKOpEeHHEe CBOOOIHOTO
naaeHus. Oneitel [Nanunes.

I'paduueckas nHTEpIIpETALMSI YCKOPEHUS, CKOPOCTH, MPOHIEHHOTO MyTH U NMEPEMEIIeHHUs
11 IPSIMOJIMHENHOTO JBUKEHMUSI.

JBrokeHue Tena, OpOIEeHHOro MO YIJIOM K TOPU30HTY.

JIBr>keHHEe MO OKPY)KHOCTH. JIMHEHHasi CKOPOCTh, YIOoBass CKOPOCTb, MEPUOA U 4acToTa
oOpalneHusi MpH PaBHOMEPHOM [BIKEHHH MO OKPYXKHOCTH. CKOpPOCTb M YCKOpPEHHE IpHu
IBUKEHHUH 10 OKPY>KHOCTH.

Bexrop cunbl. PaBHOAEHCTBYIOIIAs CUIA.

Ilepssbiii 3axkon HeroTona. Bropoii 3akon Herorona. Tperuit 3akon HeroTona. IlpuHuun
CYIEepIO3ULINH CUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujia TPEHHUS CKOJIbXKEHUS, CHJIa TPEHHUS
nokos1, Ipyrue Buabl Tpeaus. Kosgpuuert rperms.

JIBU>KEHUE TeJ IO OKPY>KHOCTHU MOA AEHCTBUEM HECKOIBKHUX CHUIL



3axoH bepHynnu u nogbpémHas cuna kpeuia. CoBpeMeHHbIE JieTaTebHbIe annapaTsl, Cya
HAa TIOABOAHBIX KPBUIbSIX, AHTHKPBUIO HAa CKOPOCTHBIX aBTOMOOWMIISX. JIBIDKEHHE Moe3na Ha
MAarHUTHOM MOJYLIKE.

Cuna TAXKeCcTU U 3aKOH BCEMUPHOTO TIATOTeHUs. J[BHkeHue Ten BOKPYT MPaBUTALMOHHOIO
nenTpa (B Tom uncie raHet Bokpyr Connua). I[lepsas kocmudeckas ckopocts. HeBecomocTs u
MNepPerpysKH.

PaBHOBecue maTepuanbHO TOUkU. AGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKPEIUIEHHON OCBIO BpaueHusi. MomeHt cuibl. LieHTp TskecTu.

Hmnynsc Tena. HM3menenne wummnynbca. HMmnynsc cunel. Yopyroe U Heynpyroe
B3aUMO/IeiCTBHE. 3aKOHBI U3MEHEHHS U COXPAHEHMsI UMITyJIbca. PeakTHBHOE IBUKEHUE.

Mexanuueckass padorta u MourHocTh. Pabora cun TspkectH, ynpyroct, TpeHus. CBsi3b
sHeprun U pabotel. lloTeHuManmpHAss SHEPrusl Tena, MOAHATOTO HAaJ TMOBEPXHOCTBIO 3EMITH.
IloreHunanbHas 3Heprus cxkaror npyxunel. Knnernueckas sHeprus. TeopeMa 0 KHHETHUUECKON
SHEpruu. 3aKOH U3MEHEHUs U COXPAHEHUs] MEXaHUYEeCKON YHEPTUu.

Jemoncmpayuu.

Habmronerne MexaHMYECKOro ABM)KEHUS T€JIa OTHOCUTENIbHO PA3HBIX TEJI OTCUETA.

CpaBHeHHe MyTeil U TpaeKTOPHUIl IBM)KEHUS OJJHOTO U TOTO K€ TeJla OTHOCUTENIBbHO Pa3HbIX
TEJI OTCUETA.

HsmepeHne CKOpOCTH U YCKOPEHUS IIPSMOJIMHENHOTO IBUKEHUS.

Hccnenosanue npu3HaKoB PABHOYCKOPEHHOTO IBUKEHUS.

Habnronenne nBHXKEHHS TENA 10 OKPY>KHOCTH.

HabmoneHne MeXaHWYEeCKUX SIBJICHHN, MPOUCXOMAIINX B CHUCTeMe oTcuéra «Tenmexkay
NpU €€ PaBHOMEPHOM U YCKOPEHHOM JIBHXKEHHU OTHOCHUTENIbHO KaOMHeTa (PU3UKH.

Habmonenue paBHOBecusi Tej, CBOOONHOrO maneHWsi, KojeOaHWUs MasTHUKA B
MHEpLUUAJIbHBIX CUCTEMaX KakK MOATBEPKAEHHE MPHUHLUIIA OTHOCUTEIbHOCTH.

3aBUCUMOCTb YCKOPEHHUs TeJla OT €r0 Macchl U JEeHCTBYIOIENH Ha HErO CUJIBL

Habnronenne paBeHCTBa CHIT TPU B3aUMOJEHCTBUH TEJL.

HsmeneHue Beca Tena NpU yCKOPEHHOM JIBUKEHHH.

Ilepenaya nmnysnbca Npu B3aUMOAECUCTBUH TEJL

[IpeobpazoBanus 3HEPTUN IPU B3AUMOACHCTBUU TEII.

CoxpaneHue UMIyJbca Ipu abCOMOTHO HEYIPYTOM B3aMMOACHCTBHH.

CoxpaHeHne UMITyJibca IPU YIPYTOM B3aUMOAEHCTBUH.

Habmronenne peakTHBHOTO ABIIKEHHSI.

CoxpaHeHHne SHepPTUU NP CBOOOTHOM MAACHHH.

CoxpaHeHne SHepruu Npu ABMKEHUU TeJa Mo AeMCTBUEM MPY KUHBL.

Jlabopamopusie pabomst u onvimot.

KoHncTpyuposaHue TpakTa sl pa3roHa U JajibHENIIero paBHOMEPHOTO JIBH)KEHUS 1IapuKa
WJIH TEJEKKH.

Omnpenenenne cpenHel CKOPOCTH CKOJBKEHHS OpycKa WM J[BIKEHHs LIApHKa I10
HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpeHHUs Tena MpPU PaBHOYCKOPEHHOM [IBMJKEHHUH IO HaKJIOHHOM
MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH NMyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM IBHKEHUH 0Oe€3
Ha4aJbHON CKOPOCTH.



IIpoBepka rumoTessl: €CiIM NMPU PAaBHOYCKOPEHHOM JBIDKEHHH 0€3 HAuaJbHOH CKOPOCTH
MYTH OTHOCSITCS KaK Psii HEYETHBIX YUCEJl, TO BpEMEeHa OAMHAKOBBI.

UccnenoBanue IBUKEHUS Tela, OPOLISHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIBHOTO JIABJIEHUS.

Onpenenenue KO3PPUIIUEHTA TPEHUS CKOJIbXKESHIS.

Onpenenenue xKECTKOCTU NPy KUHBI.

HccnenoBanue 3aBUCHUMOCTH CHJIbI YIIPYTOCTH, BO3HMKAOIIEH B NPYXKHMHE, OT CTENEHU
nedopmaruy npy>KUHBL

Onpenenenne paboTBl CHUJIBI  TPEHUS TMPU PABHOMEPHOM IBMKEHHUH Tela 110
TrOPU30HTAJbHON NOBEPXHOCTH.

Omnpenenenne pabOTBI CHJIBI YOPYTOCTH TPHU MOABEME TIPy3a C HCHOJIB30BAHHUEM
HETIOABIDKHOTO U TIOABHYKHOTO OJIOKOB.

Pa3zgen 9. Mexannueckue Ko1e0aHHUS M BOJIHBI.

KonebarenpHoe neuxkenne. OCHOBHBIE XapPaKTEPUCTHKH KOJNEOAHWN: MEPHOA, YacToTa,
amruutya. 'apmornueckue koneOaHus. 3aryxaromme kosnebanus. BeiHyKaeHHbIe KoneOaHus.
Pesonanc.

MaremaTideckuii U IPy>KUHHBIN MasTHUKH. [IpeBpainenne sHeprun npu KojedaTeaTbHOM
IBYKEHHUH.

Mexanuueckue BosHbL IlponosibHble M monepeuHbie BoHbL (CBONCTBA MEXAHHYECKHUX
BOJMH. uHTepdepeHims u audpakuus. JmMHAa BONHBI U CKOPOCTH €€ pPaCIpOCTPAHEHHS.
MexaHn4yeckue BOJHBI B TBEPIOM Tee, CEHCMUYECKUE BOJIHBL

3Byk. PacnpocTpaHenue u oTpakeHue 3Byka. I pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHC
B akycrtuke. HMu(ppa3sByk u yipTpa3Byk. Hcmonmp3oBaHHME YIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSIX.

Jemoncmpayuu.

Habmronenne xonebanuii Tex nmox AEHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.

Habmronenne xonebanuii rpy3a Ha HUTH U Ha MIPY>KHUHE.

Habmronenne BBIHYKAEHHBIX KOJeOaHUI U pe30HaHCa.

PacnpoctpaHenne npoaoSbHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).

Habmronenne natepdeperHny u qudpakuny BOJIH HA TTOBEPXHOCTH BOABI.

Habnronerne 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHUYECKUI pe30oHaHC.

Jlabopamopusie pabomst u onvimot.

Omnpenenenne 4aCTOTHI U TEPHOAA KOJIEOaHUH MaTEMaTHYECKOTO MasITHUKA.

Omnpenenenne 4aCTOTHI U MePHOAa KOeOaHUH TPy KMHHOTO MasTHUKA.

HccnenoBaHue 3aBUCUMOCTH TIepuoa KoJaeOaH!id rpy3a Ha HUTH OT JAJIUHBI HUTH.

UccnenoBanue 3aBHCUMOCTH Tiepuoja KojeOaHW Mpy)KHWHHOTO MAasTHHKA OT MAacChl

rpysa.
ITpoBepka HE3aBUCUMOCTH Mepuona KoyeOaHuil rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl

rpysa.

OmnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MepHosia KoeOaHNui NPYKUHHOTO MasTHUKA OT
Macchl Ipy3a U KECTKOCTH MPYKUHBL

H3mepenne yckopeHus: CBOOOJHOTO IMaaeHus..

Pazgen 10. DiieKTpoMarHuTHoOe 1oJie M 3JIeKTPOMATHHTHBIE BOJIHbI.



DNeKTPOMarHUTHOE MoJie. DJEKTPOMarHuTHble BOJHBL. (CBONMCTBAa 3JIEKTPOMArHUTHBIX
BouiH. IlIkana 31eKTpOMarHuTHbIX BOJH. Mcrionb3oBaHNe 3J€KTPOMArHUTHBIX BOJIH AJIsl COTOBOM
cBsa3u. Pagnonokanus. KocMudeckast cBsi3b.

DnekTpoMarHuTHas npupona csera. CkopocT cBera. BojHOBBIE CBOICTBa CBeETa:
uHTepdepeHIMs U U PAKIIHSL.

Jemoncmpayuu.

CBoJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

UnTepdepenuus u audpakius cBera.

Jlabopamopusie pabomst u onvimot.

UzydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMJIBHOTO TenedoHa.

[IpoBeneHue OMBITOB MO HAOMIOACHHUIO HHTEp(EepeHInn U TU(PAKLIIN CBETA.

Pa3gen 11. CBeToBblIe siBJICHHUSI.

JlyueBass Mozenb cBeta M reomerpuyeckas ontuka. Mcrounuku csera. lIpsimonuneiinoe
pacnpoctpaHenue csera. 3armenust Connma u Jlynel. Otpakenune ceera. I[lnmockoe 3epkaro.
3akoH otpakenus cBeta. [locTpoenne n3odpakernii, CGOpMUPOBAHHBIX 3€PKATIOM.

Ilpenomnenue cBera. 3akoH npenomiieHuss cBera. IlonHoe oOTpakeHue CBeTa.
Hcnonb3oBaHue MOJHOTO OTPAKEHUS B ONTUYECKHUX CBETOBOJIaX, ONTOBOJOKOHHAS CBSA3b.

Jlunza, xox nyueit B snmH3ze. Popmyna ToHKOH smH3BL [locTpoeHme H300paKeHMH,
cOpMHPOBAHHBIX TOHKOM JWH30HM. OnTHueckas cucreMa Qoroanmnapara, MHKPOCKONA U
Teneckona. I a3, kak onTuyeckas cuctema. bin3opykocTh U 1aabHO30PKOCTb.

Paznoxxenne 6enoro ceera B ciektp. OnbiTel HbtoToHA. C10KEHHE CIIEKTPaIbHBIX [[BETOB.
Jucnepcus ceeta.

Jemoncmpayuu.

IIpssmMonuHeniHOe pacIpOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300paskeHU B TUIOCKOM 3epKaie.

IIpenomnenue ceera.

OnTuueckuii CBETOBO.

Xon nyueit B coduparoreit TuHze.

Xox nydell B pacCeUBarOLIEH JUH3E.

[Monyuenne n300paskeHMIA € TTOMOLIBIO JIUH3.

[MpuaUMD neficTBus ¢oToanmapara, MUKPOCKOIIA M TEJIECKOTIA.

Mogens rnasa.

Paznosxenne 6enoro ceera B CIIEKTP.

[Tonyuenne Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopusie pabomst u onvimot.

Hccnenosanue 3aBUCUMOCTH yTJjla OTPaKE€HUsI CBETOBOI'O JIyda OT yIJla MaJeHus.

UzydeHue cBOMCTB N300paskeHUs B IIJIOCKOM 3epKajie.

HccnenoBanue 3aBUCHUMOCTH yriia MpeJNOMJIEHUs OT yrja MaJeHUs CBETOBOrO Jiyya Ha
rpaHuLe «BO3AYX—CTEKIION.

[Mony4enue n300pakeHU ¢ MOMOIIBIO COOUPAOIEH JIMH3BL

Omnpenenenne GOKyCHOTO PACCTOSHUS MU ONTUYECKOHN CHUJIbI COOMpAroIeli TNH3bL

OmnBITHI IO PA3NIOKEHHUIO OEJIOr0 CBETA B CIEKTP.



OneITEl O BOCHPUATHIO IIBETA TNPEIMETOB NPH HX HAONIONEHHH Yepe3 LIBETOBBIC
bueTpHL

Pa3ngen 12. KBaHnToBbIe sIBJICHHUSI.

Omnbitel Pesepdopna u mnanerapuas moaenb atoma. Mozaens atoma bopa. Mcnyckanne u
nornouenne ceera atoMoM. KeanTel. JInHeH4aTbie CIEKTPHL.

PamuoakTuBHOCTh. Anba-, Oera- u ramma-uznydeHus. CTpOEHHE aTOMHOTO siipa.
Hyknonnas mopens aromMHoro sgpa. Hsoromsl. PaaguoaktuBHble mnpespaweHus. Ilepuon
nojlypacnaza aTOMHBIX sifep. JeincTBue paiMOaKTUBHBIX W3JIyYCHUN HA JKUBbIE OPraHU3MBIL.
3amuTa OT paJuOaKTUBHOTO U3JIyUEHHs.

SnepHble peakiu. 3aKOHBI COXpPaHEHMsI 3apsAA0BOrO U MacCOBOIO YHMCEN. DHEPIusl CBA3U
aToMHbIX snep. CBsi3p Macchl U dHepruu. Peakuuu cuHte3a U gaeneHus sjep. Mcrounuku
sHeprun ConHoa u 3BE3A. SAnepHas SHepreTMka. JKOJOTHUYECKHe mMpodeMbl saepHON
SHEPreTHKU.

Jemoncmpayuu.

CrieKkTphl U3JTyU€HHUs U TOMJIOIIEHHUSI.

CrniekTphl pa3aNyHbIX ra30B.

CnexTp BOmOpoOaa.

Habmonenue Tpekos B kamepe BuibcoHa.

Pabora cuérunka HOHM3UPYIOIUX U3yYECHUH.

Peructpanus nznyyeHus: IpUPOIHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopusie pabomst u onvimot.

Habnronenne CruonIHbIX U JIMHEHYATBIX CIIEKTPOB H3JTyIEHHSL.

UccnenoBaHue TPEeKOB: HW3MEPEHHE SHEPrHM YaCTHIBl 1O TOPMO3HOMY myTH (TIO
¢dororpadusim).

HsmepeHne paarnoakTHBHOTO PoHa.

IHoBTOpHTE/IBHO-0000I AN MOYTb.

[ToBTOpUTENBHO-0000MAOINKMI  MOMYJb MPEAHA3HAYEH JJii  CHUCTEMATU3alud |
000011IeHUsT IPEAMETHOTO COAEPKAHUS U OTBITA AESITEIbHOCTH, MPHOOPETEHHOTO MPH U3YYEHUU
BCero Kkypca (Gu3uku yriyOJEHHOTO YPOBHS, a TaKkke [J NOATOTOBKH K OCHOBHOMY
rOCYAapCTBEHHOMY 3K3aMeHy 10 (pu3uke.

B nporuecce usyueHus JaHHOTO MOAYJIS PEAU3yIOTCS U MOJIy4aroT AajibHelliee pa3BUTHe
yueOHble JeHCTBUsA, OOECIeYNBAOINE JOCTHKEHWE NPEAMETHBIX M METalpeIMETHBIX
pe3yibTaToB oOydeHusi, (pOPMHPOBAHUE E€CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH: OOBSICHEHHE H
OIHCAaHME SBJIEHUH Ha OCHOBE NMPUMEHEHHsI (PU3NUECKUX 3HAHHM, UCCIIENOBATEIbCKUE AEHCTBUS
(BBIABIDKEHHE THIIOTE3, MOCTAHOBKA LIENIW M TUIAHUPOBAHHME HCCIENOBAHMS, aHAJIN3 NAHHBIX U
MOJIyYE€HHE BBIBOIOB).

[IpennournrensHO (QOPMOI OCBOGHHST MOIYJIS SIBISIETCS MPAKTHKYM, NpOrpaMma
KOTOPOTO BKJIIOYAET:

peleHne 3a1a4, OTHOCSILIUXCS K Pa3fMYHBIM pasfesiaM M TeMaM Kypca (U3HKH, B TOM
quclie 3a7a4, UHTErPUPYIOIIUX COAEPKaHUE Pa3HbIX Pa3felioB;

BBITTOJIHEHHE JTAOOPATOPHBIX PadOT M OMBITOB (BKIIFO4Ast pabOTHI M OMBITHI U3 NIEPEUHEH K
paszmenaM Kypca) B YCIIOBHSIX CaMOCTOSITEIIBHOTO TUIAHMPOBAHHUS IPOBENEHUS HCCIIEAOBAHMUS,
BBIOOpa M OOOCHOBAHHUSI METO/IA U3MEPEHUS BEJTUUNH, COOPKH SKCIIEPHUMEHTAIbHON YCTAHOBKUY,



BBITIOJITHEHHE MPOOJIEMHBIX 3aJJaHUH MPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHust o
€CTeCTBEHHO-HAYYHOH IPAMOTHOCTH), B TOM YHCJIE 3aJaHUI ¢ MEXKIPEIMETHBIM COJIEPKAaHUEM,

paboTy HaAg TPYNNOBBIMH WJIM WHAUBUAYAJbHBIMU MPOEKTAMH, CBS3aHHBIMU C
COZIEpKaHUEM Kypca (PU3HKH.

N3yyeHne moBTOPUTENHHO-0000MIAOIIET0 MOYJISI MOKET 3aKaHYHUBATHCS MPOBEICHUEM
OUArHOCTHYECKOH padoThl 3a Kypc (usuku yriayONEHHOTO YpPOBHS, BKJIFOYAIOMICH 3alaHus
Pa3HOTO YPOBHSI CIIOKHOCTH. Pe3ynbTaThl BBIMOJHEHHS] JHArHOCTUYECKOW paboThl MOTYT
MOKA3bIBaTh CTETNIEHh TOTOBHOCTH O0YUAIOIIUXCsl K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
¢usnke, a Takke CBUACTENILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyYHOM
I'PAMOTHOCTH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI ITO ®U3UKE
HA YIVIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

Uzyuenne ¢Qu3ukn Ha ypOBHE OCHOBHOrO oOmero oOpa3oBaHUS HANpaBJIEHO Ha

TIOCTIDKEHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.
JINMYHOCTHBIE PE3YJIBTATHI

B pesynbrate wusydeHuss (usukum Ha ypOBHE OCHOBHOro ofmero o0pa3oBaHus ¥y
obyuaromerocst OyayT chOpMUPOBAHBI CIEAYIOIINE IMIHOCTHBIE PE3YJIbTAThI B YACTH:
e I)nampuomuueckozo 60CRUMAHUA:

NPOSIBJIICHUE WHTEPeca K NCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PHU3NIECKOH
HaYKH,

LIEHHOCTHOE OTHOIIEHHUE K JOCTI)KEHUSIM POCCHICKHIX YUEHBIX -(DU3UKOB,;

o 2)eparcoanckozo u 0yxo8Ho-HPAECMBEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY)KIEHHH OOINECTBEHHO 3HAYMMBIX M STUYECKHX
npobieM, CBSI3aHHBIX C PAKTUYECKUM MPUMEHEHHEM JOCTHKEHUH (PU3UKHY,

OCO3HaHHE BAKHOCTU MOPAIbHO-3THYECKHX TMPUHLIUIIOB B AESITEIBHOCTH YUEHOTO;

o  3)acmemuyeckozo 60CHUMAHUA:

BOCIIPHSITHE SCTETUYECKHX KauecTB (PM3MUYECKOH HAayKH: €€ rapMOHMYHOIO IOCTPOCHHUS,
CTPOT'OCTH, TOYHOCTH, JJAKOHUYHOCTHY;

o duennocnul HAYYHOZ0 NOZHANHUA:

OCO3HaHME LEHHOCTH (PU3MUECKONW HAyKH KaK MOIIHOTO MHCTPYMEHTAa TO3HAHUS MHpA,
OCHOBBI Pa3BUTHs TEXHOJIOTUH, BAXKHENUINEH COCTABIISIOIIEH KYIbTYPBL,

OpPUEHTALMs] B IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX NPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBL,

pa3BUTHE HAYYHOH JFOOO3HATENBHOCTH, HHTEPECA K UCCIENOBATEIbCKON ACATENbHOCTHY,

o S)popmuposanusn Kyiemypst 300p06bs U IMOUHOHATLHOZO D1AZONOIYHUA:

OCO3HaHME LIEHHOCTH O€30MacHOro o0pas3a JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHp€, BAKHOCTH MTPaBHJI O€30MaCHOTO MOBEIEHUS Ha TPAHCIIOPTE, HA 1OPOrax, ¢ 3JEKTPUIECKUM
U TETUIOBBIM OOOPYIOBAHHUEM B JOMAIIIHUX YCIIOBHSIX;

c(OpPMUPOBAHHOCTh HaBbIKa pedJIeKCHUU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
K€ TpaBa y APYroro 4ejoBeKa;
®  6)mpyooeozo 60CHUMAHUSL:

aKTUBHOE Y4acTHE B PEIICHHUH MPAKTHUECKUX 3a1ad (B paMKax ceMbH, 00pa3oBaTeIbHON
OpTaHU3aLMH, TOPONIa, Kpasi) TEXHOJIOTMYECKOH U COLMAIBbHOW HANPaBIEHHOCTH, TPEOYIOLINX B
TOM YHCJIe U (PU3NIECKUX 3HAHUI,

UHTEPEC K MPAKTUIECKOMY U3yUEHHIO MPodeCccuil, CBA3aHHBIX C (PU3NKOH,

o 7)IKoN02UHUECKO20 6OCHUMAHUA:

OpUEHTALMs] Ha TpHUMEHeHHe (QU3NYECKUX 3HAHWHA [JIs1 pelIeHHs 3amad B o0yacTH
OKpY’KaroIlel cpenbl, TUIAHUPOBAHMS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX NMOCJIEACTBHHA IS
OKpY>Karolen Cpenbl,

OCO3HAaHHE TJI00ATBHOTO XapakTepa SKOJOrHYeCKUX MPo0IeM U MyTel UX pPeLIeHus,

o  S)adanmayuu K U3MEHAIOUWUMCA YCIOGUAM COUUMTLHOIL U RPUPOOHOIL CPedblL:
noTpeOHOCTP BO B3aUMOACWCTBUU IPH BBIMOJHEHHUH HCCIENOBAHMA U IPOEKTOB
(u3nveckoil HaNPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHX;



MIOBBIIIICHHUE YPOBHS CBOSH KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO AesITeIbHOCTD;,

noTpeOHOCTh B (DOPMUPOBAHUHN HOBBIX 3HAHUH, YMEHUI (HOPMyTHUPOBATH UIEH, TOHSTHS,
THITOTE3bI O PU3UIECKUX OOBEKTAX U SIBIICHUSIX,

OCo3HaHME Ae(UIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH B 001acTH PH3HKY,

TJIAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM,

CTpEMJICHHE aHAJTM3UPOBATh U BBISBIISITH B3AMMOCBSI3H MPUPOIBI, OOIMECTBA M SKOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHNEM (PU3UYECKUX 3HAHUH,

OLICHKa CBOWX MIEHCTBUHM C Y4ETOM BJIMSHHUS Ha OKPYKAIOUIYIO Cpedy, BO3MOMKHBIX
[I00AIbHBIX MOCJIENCTBUL.

METANPEIMETHBIE PE3YJbTATHI

B pesynbraTte oOcBOeHHs mporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOIO OOIIEro
obpazoBanust y oOyuaromerocss OyayT copMUpOBaHbI MeTaNpeIMETHbIE Pe3yJabTaThl,
BKJIFOYAIOLITME I103HABATEIbHBIC YHHUBEPCAIbHBbIE Y4eOHbIE IEHCTBUS, KOMMYHHUKATHBHBIE
YHHBEPCaJIbHbIE YUeOHbIE NEHCTBHSL, PETYJIATUBHbBIC YHUBEPCAIbHbBIE YUeOHbIE NEHCTBHUS.

Io3HaBaTenbHBIE YHHBEpPCATbHBIE YUeOHbIE AeiiCTBHSA
ba3osble JornyecKkue AeHCTBHSA:

BBIBJISITD M XapaKTePH30BaThb CYLIECTBEHHBbIE MNpPHU3HAKH OOBEKTOB  (SBIICHMIA),
KJIaCCU(UIIPOBATD UX;

BBISIBJISITE 3aKOHOMEPHOCTH M TMPOTHBOPEYMSI B PacCMaTPUBAaEMbIX (PakTax, MaHHBIX U
HaOJFOIEHUSIX, OTHOCSAIINXCS K (PU3MUECKUM SIBIICHHSIM;

BBISBJIATh MNPUYMHHO-CICJACTBEHHBIC CBS3M NP H3YYEHUH (PHU3HYECKUX SIBICHUH |
MPOILIECCOB, AEJaTh BHIBOJBI C HCIIOJIb30BAHIEM ACIYKTHBHBIX U HHAYKTUBHBIX YMO3AKITIOUSHHHH,
BBIZIBUIAaTh TUIIOTE3bI O B3AUMOCBS3AX (PU3MYECKUX BEJUYUNH;

CaMOCTOSITENIbHO BBIOMpaTh criocod pemeHust yueOHOH (u3uueckoil 3agaun (CpaBHEHHUE
HECKOJIbKUX BapUAHTOB PEIICHUs, BBIOOP HAmOOoJee MOIXOISIIEro ¢ yUYETOM CaMOCTOSTEIBHO
BBIZIEJICHHBIX KPUTEPHUER).

Ba3oBbie nccsienoBaTeIbcKue AeHCTBHSA:

HCTIOJIb30BaTh BOMPOCH! KK UCCIENOBATEIBCKII HHCTPYMEHT ITO3HAHMS,

IPOBOJUTH IO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIA (PU3NUECKUi
SKCIIEPUMEHT, HeOOIbIIOEe HCCIIeOBaHNE (PU3UUECKOTO SIBJICHNUS,

OLICHUBATh HAa NPUMEHHMOCTb M JIOCTOBEPHOCTb HMH(OPMALMIO, TOJYYEHHYIO B XOIe
UCCIIEIOBAHUS WIIH KCTIEPUMEHTA,

CaMOCTOSITENTbHO (OpMYIIHPOBaTh 000OIIEHNST U BBIBOIBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJFOIEHUS, OMBITA, UCCIEIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE NasbHEHIee pa3BUTHE (PH3UUECKHX IPOLECCOB, a TAKKE
BBIJIBUTATH TPEITOJIOKEHHS 00 UX PA3BUTHUH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh PA3JIMYHbIE METOABI, WHCTPYMEHTBI M 3alpoChl TPU TIOHUCKE H OTOOpe
UH(POPMALINY MITH JJAHHBIX C YYETOM MPEIIOKEHHON yaeOHON PU3NIecKoi 3amaum;

aHAJIM3UPOBaTh, CHCTEMATU3MPOBATh M WHTEPIPETHPOBATH HHPOPMALUIO Pa3THUHBIX
BU/IOB U (hOpM TNpEACTABICHNUS,

OLICHUBATh HAAEKHOCTP MHPOPMALMU 1O KPUTEPHSM, NPEIJIOKEHHBIM YUYHUTEIEM HWIIH
copMyIUPOBAHHBIM CAMOCTOSITEIIBHO;



CaMOCTOSITENIPHO BBIOMPATh ONTHMAaJbHYIO (opMy mpeactaBieHuss WHPOPMALUU U
WLTIOCTPUPOBATH PELIaeMble 3a7aui HECIOXKHBIMHI CXEMaMH, JUarpaMMaMy, WHOW rpadukoi u
X KOMOMHAIIHSIMH.

KomMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe JeHCTBHA:

B X0J1e 00CyKaeHus yueOHOro MaTepuaa, pe3yiabTaToB JabopaTOpHbIX paboT U MPOEKTOB
3amaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBATH HICH, HAllCJICHHbIE Ha
pelLIeHne 3a1a4 U MoAepKaHue OJ1aroXKenaTeIbHOCTH OOLIeHNS,

COIOCTAaBJATh CBOM CYXKICHHUS C CYXIEHUSIMH JPYTHX YYaCTHHUKOB JTHAJIOTa,
OOHapY’KUBaTh PA3JININE U CXOACTBO MO3HLINH;

BBIPAKaTh CBOKO TOYKY 3PEHHS B YCTHBIX U MICbMEHHBIX TEKCTAX;

nyOJIMYHO ~ TIPEACTAaBIATbH  Pe3yJbTaThl  BBIMOJHEHHOTO  (PMU3MUECKOTrO  OMBITA
(sKCTIepUMEHTa, UCCIeNOBAHUS, TIPOCKTA),

MOHUMATh M HCIIOJIb30BaTh MPEMMYINECTBA KOMAHIHOW U MHAMBHAYAJbHOH paboThI mpH
peLeHnH KOHKPETHON (PU3NIECKOM MpoOIeMer,

NPUHUMATh LEIH COBMECTHOW JesTEIbHOCTH, OpPraHW30BbIBATH HCHCTBUS 1O €€
IOCTIDKEHHIO: PaCIpenessiTh POJH, OO0CYKIaTh MPOLECChl M PE3YJIbTAaThl COBMECTHOH PaboTHI,
00001aTh MHEHUSI HECKOJBKUX JIFOAEH;

BBIMOJIHATh CBOK) HacThb paboThI, JOCTUTas KAadeCTBEHHOTO pe3yJibTara IO CBOEMY
HAIPaBJICHUIO 1 KOOPAHHUPYS CBOU NEHCTBHSA C IPYTMMHU YJI€HAMH KOMaHIBI,

OLICHMBATh KaueCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHSM, CAMOCTOSTENBHO
copMyTUPOBAHHBIM YHaCTHUKAMH B3aUMOACHCTBUS.

PeryasiTuBHbIEe YHHBepcAJIbHbIE yueOHbIE AeiicTBHS
Camoopranuzauus:

BBISIBJISITH NMPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CHUTYaLUsX, TPEOYIOIIMX IJIsl PEIleHUs
bu3nUecKUX 3HAHUH,

OPUEHTUPOBATBCS B PA3JIMYHBIX [MOAXOAAX TMPUHATHA peleHnd (MHIUBHIYaJIbHOE,
NPUHATHE PELICHHUs B IPYIINe, MPUHATHE PELISHUI PYIIOit);

CaMOCTOSITENIPHO COCTaBIISIT aJTOPUTM  pelieHus (U3NUECKON 3aJauu WM TUIaH
UCCIIEIOBAHUS C YYE6TOM HMEIOLINXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH MPEJIaraeMble BAPHAHTHI PEIIEHUIA;

nenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTEJIEKT:

JaBaTh aIEKBATHYIO OLICHKY CUTYallU{ U MpeJiaraTh IUIaH € N3MEHEHMS,

OOBSICHATh NPUYHHBI TOCTHKEHUS (HEOOCTIDKEHHS) Pe3yJbTaTOB NESTENbHOCTH, aBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B AEATENBHOCTb (B TOM YHCJE B XOX BBINOJHEHHUS (PU3NIECKOTO
UCCIICIOBAHNSl WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIHMXCS CHTYalUH,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTE;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJN U YCIOBHSM.

CTaBUTh ce0sl HA MECTO JAPYroro 4ejoBeKa B XOHA€ CIOpa WM JUCKYCCHH Ha HAayYHYIO
TEMY, IOHIMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOTO.

NpU3HaBaTh CBOE IMPaBO HA OMMOKY NpPHU peIleHuH (PU3NYECKUX 3a7ad WIH B
YTBEP KAEHHUSIX Ha HAYYHBIE TEMBI U TAKOE JK€ TPaBO APYTOro.



HNPEAMETHBIE PE3YJIbTATHI
K koHmy obydeHus: ¢ 7 Kiacce mpeaMeTHBbIC PE3yJIbTaThl HA YIIyOJIEHHOM YPOBHE IOJIKHBI
oTpakaTth CHOPMHUPOBAHHOCTD y 00YUAIOIIMXCS] YMEHUH!

UCTIONIb30BaTh  IMOHATHSA:  (PHU3MUYecKMe W XUMHYECKHe SIBJICHUS, HaOJIOIEHUE,
SKCIIEPUMEHT, MOJIENb, THIIOTE3a, SAMHULIBI (PU3MYECKUX BEJIMYNH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHMSL ~ BeIlecTBa (TBEpHOE, IKUAKOE, Tra3o00pa3HOe), MEXaHHYeCKOe JIBHKCHHE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPAMOJIMHEHHOE), TPACKTOPHs, pPaBHONEHCTBYIOINAS CHII,
nedopmarus (ynpyrasi, miacTUIecKas), HEBECOMOCTb, COOOIIAIOIINECs COCY B,

YBEPEHHO pa3nu4arh sBIeHUS (nudQy3us, TEIIOBOE MABIKEHHE YaCTHUI] BEIIECTBA,
pPaBHOMEpPHOE JBIDKEHHE, HEPAaBHOMEPHOE IBW)KCHHUE, WHEpLUs, B3aNMOACHCTBUE Tell,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OCHIO BpAIIEHUs, Neperayda TaBJICHUS TBEPIbIMU
TeJXaMH, JKMIKOCTSMH MW Ta3aMu, aTMocepHOe [aBJeHHE, IUIaBaHUE TeJ, NPEeBPaLICHUs
MEXAHMUYECKOW HSHEPrHH) IO ONMHCAHMI0O HMX XaPaKTePHBIX CBOHCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JAHHOE (PU3NIECKOE SIBJICHHE;

pacrio3HaBaTh MPOSIBJICHUE WM3YUEHHBIX (PU3MUECKUX SIBJICHHH B OKpYXKarolueM Mmupe (B
TOM uuclie (U3NIECKHE SIBICHUS B MIPUPOJE. IPUMEPDI IBIXKEHHS C PA3JIMYHBIMU CKOPOCTSIMHU B
JKUBOW W HEXXMBOH NPUPOAE, NEHCTBUE CUIT TSDKECTH, TPEHUS, YIIPYTOCTH B IPUPOAE M TEXHHKE,
BIMSIHAE aTMOC(EPHOro MaBJICHUS HAa JKMBOH OpraHu3M, IUIaBaHHE pbIO, ppIYard B Tele
YeJIOBEKa), IPU 3TOM NEePEBOIUTH MPAKTHYECKYIO 3a/1a4y B Y4€OHYIO, BBIACISTh CYLIECTBEHHbBIE
cBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHIA,

OINKCHIBATh W3yUEHHBIE CBOMCTBA TEJN M (PU3MUECKUE SIBJICHUS, UCIOJIb3YS (PU3HUECKHE
BeNIMYMHBI (Macca, OOBEM, IUIOTHOCTH BEINECTBA, BPEMS, IyTb, CPENHSAS CKOPOCThb, CHIA
yIOPYTOCTH, CHJIA TSDKECTH, BEC TeJla, CHJIa TPEHHsI, AaBJIeHHE TBEPAOrO Tesa, JaBJlIeHHe CTo0a
JKUJKOCTH, BBITAJKUBAIOIIAs CHJIA, MEXaHUYecKas padoTa, MOIMHOCTb, IJIEYO CHJIbI, MOMEHT
CHJIBL, KO3(PUIHMEHT MOJE3HOro NeHCTBUA MEXaHM3MOB, KHHETHUYECKas W IOTEHLHAJIbHAsS
SHEPrusi), MPU ONMHCAHUH MPABHIBHO TPAKTOBATH (PU3NUECKUN CMBICH MCIIOJIBb3YEMbIX BEIHYUH,
ux OO0O3HA4YeHHsT W EAMHULBI (PU3NUECKUX BEIUYHH, HAXOOUTb (POPMYJIBIL, CBS3BIBAIOIINE
OaHHYI0 (U3WYECKYI0 BEJIWYMHY C JOPYTHMMH BEIMYUHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBHCUMOCTEHN (PU3HMUECKUX BEIHUNH;

XapaKTePHU30BaTh CBOWCTBA TeJl, (PU3NUYECKHE SIBJICHHUS U MPOLECCH, UCIOIb3Ys MpaBUiIa
CIOKeHust CHIT (BJIOJIb OMHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena, IPaBHIIO
paBHOBecHs pbryara (0J0Ka), «30JI0TOe MPABUIIO» MEXAHHUKH, 3aKOH COXPAaHEHUsT MEXaHHMYECKON
SHEPruM, TMpPH 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUChIBATH €rO
MaTEeMaTHYECKOE BbIPAKEHUE,

CTPOUTBH TPOCThIE (PU3MUECKHE MOIENN pealbHbIX OOBEKTOB, MPOLIECCOB W SIBJICHUH,
BBIJIEJIATE TIPH 3TOM CYIIECTBEHHBIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOLECCOB,
SIBJICHHUH, TPUMEHATh (PU3NIECKUE MOJENHU Uil OOBACHEHHUS (PU3MUECKUX MPOLECCOB U PELICHUS
yueOHBIX 3a71ad,;

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLIECCHI U CBOWMCTBA TEJ, B TOM YHUCIIE B KOHTEKCTE
CUTyallMi NMPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, M pPellaTh KaueCTBEHHbIC 3a/1a4H, B TOM
qriciie TpeOyIoLIe YHCISHHOTO OLEHUBAHNS XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEJIMYUH, MTPU
5TOM BBIOMPATh aAEKBATHYIO (PU3UUECKYIO MOJEINb, BBIABIISITE NPUYHMHHO-CIECTBEHHbIEC CBA3H U
BBICTPaWBaTb JIOTMYECKYI0 LIEMOYKY pACCyXKICHHI C ONOpPOM Ha W3y4YEHHbIE CBOWCTBA
(U3MYECKUX SIBICHUM, PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH,



pewmarb pacuérHble 3amauu (B 2-3 OeCTBHA) MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpasi aneKBaTHYI (U3WYECKYI0 MOAENb, C HCIIONb30BAHHEM 3aKOHOB U (opmy,
CBSI3bIBAIOINUX (PU3NYECKHIE BEIMYHHBI, 3aIUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE PELICHHE
3a/a4y, BBIABIIATH HENOCTAIOIIME MM HM30bITOUHBIC HaHHBIE, OOOCHOBBIBATH BHIOOP MeETOAA
peleHnss 3a1a4yd, HCIIOJNb30BaTh CIIPABOYHBIE JaHHbIC, MPOBOAUTH MaTeMaTHYECKHE
npeoOpa3oBaHusl U PacuéThl, OLEHUBATb PEATTUCTUYHOCTD MOJyYEHHOTO 3HAYCeHUS (PU3NIECKON
BEJINYMHBI M ONPENEIATh Pa3MEPHOCTb (PH3MUECKOW BEIMYUHBI, MONYyYEHHOW NPH pPELICHUU
3a7a4m;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOJKHO PEIIUTH P MOMOLIH (PH3UUECKUX METOIOB, U
npeaiaraTb OPHEHTUPOBOYHBINA CIIOCOO pEIleHUs, B ONMHCAHUHM MCCIICIOBAHUS PACIIO3HABATH
NpOBEPsIEMOe TIPEATIONIOKEHUE (TUITOTE3Y), HHTEPIPETHPOBATDH MOJTYUYEHHBINA PE3yIbTaT,

MPOBOJUTD OIBITHI MO HAOMIONECHUIO (PH3HUECKUX SBJICHUN WM (PU3NIECKUX CBOIMCTB TeJ
(muddy3us, TEmIoBOE pACUIMPEHHE TIa30B, SIBJICHHE HWHEPLHMH, H3MEHEHHE CKOPOCTH IIpHU
B3aUMOJEHCTBUN TeJ, TMepeaaya MAaBlIEHUs SKUAKOCTBIO M Ta3oM, MpOSIBJICHUE AEHCTBUS
aTMOC(epHOro NaBleHUs, NeHCTBUE MPOCTBIX MEXAHU3MOB). (POPMYJIHUPOBATH MPENIONOKEHHE
(rumoTe3y) 0 BO3MOXKHBIX pe3yibTaTax HaOJMIOIEHUH, CAMOCTOSTENbHO COOMPATh YCTAHOBKY M3
n30BITOYHOTrO Habopa 00opynoBaHUs U POPMYIHPOBATEH BBIBOJIBL,

NPOBOAUTH TPSIMbIE M KOCBEHHbIE W3MEpPeHHs (PU3NYECKUX BEIUYHH (pPacCTOSHHUE,
POMEKYTOK BPEMEHH, Macca Tejla, 00ObEM Tena, CHila, TEMIEPaTypa, MIOTHOCTh JKUAKOCTH U
TBEPAOrO TeNa, CHUJla TPEHHsS CKOJIbKEHMs, JABJICHHE BO3AYXa, BBITAJIKHBAIOINAS CHJIA,
IEWCTBYIOMIAs Ha TIOTPYKEHHOE B )KUAKOCTD TEJO, KOA(PPUILHEHT NMOJE3HOr0 AEHCTBUS MPOCTHIX
MEXAHH3MOB) C HCIOJb30BAHHEM AHAJOTOBBIX M LU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
MeToa W3MepeHHus, (PUKCHPOBATh NOKa3aHUS NPUOOPOB, HAXOAWTb 3HAUYEHUE H3MepseMOH
BEJINYMHBI C OMOIIBI0 YCPEOHEHUSI PE3YJIbTaTOB CEPUN M3MEPEHHI M OLIEHUBATH MOrPEIIHOCTD
WU3MEpPEHHUI,

NPOBOJAUTH HECIIOJKHBIE SKCIIEPHMEHTAJbHBIE HCCIENOBAHUSA 3aBUCUMOCTEH (PU3NIECKIX
BEJINYMH (3aBHCUMOCTH NYTH PaBHOMEPHO IBIIKYIIETOCS TeJa OT BPEMEHU IBMIKEHHUS Tela,
CHJIBI TPEHHUS CKOJNBXEHHS OT CHJIbI HOPMAaJbHOTO [aBJICHHUS, KadecTBa o0OpaboTKu
MIOBEPXHOCTEH TENl U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIIATHU CONPUKOCHOBEHHSI TEJl, CHIIBI
yIOPYTrOCTH OT yIUIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOrPyKEHHON HacTh
Tela W OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, Ha
KOTOPYIO TMOTPY’KEHO TeJO, YCIOBUH IUIABAHUS TeJ, YCIOBUH PaBHOBECHS pbhldara U OJOKOB):
COBMECTHO C yuduTeneM (OpMyNHpOBATh 334ady M THIIOTE3y HCCIENOBAHUS, CAMOCTOSTEIBHO
IUIAHUPOBAaTh HCCIEAOBAHME, CAMOCTOATENBHO COOUpPATh HKCIEPHMEHTAIBHYIO YCTAHOBKY C
UCTIOJIb30BAHNEM WHCTPYKIIMH, MPENCTABISATh MOJTyUYE€HHBIE 3aBUCUMOCTH (PU3NIECKUX BETUYHUH
B Buae TaOMuI M TpaduKOB, OLEHHUBATH IOTPELIHOCTH, AENaTh BBIBOABI IO pe3yJbTaTam
HCCIIEIOBAHNS,

coOmoarh MpaBUjla TEXHUKH O€30MacHOro Tpyaa mpu pabore ¢ JabopaTopHBIM
obopynoBaHueM,

YKa3bIBaTh MPUHLIUIIBI 1eHCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
IMHAMOMETP, COOOIIAroImuecs: CoCyapl, 6apoMeTp, pblvar, MOABHXKHBIA U HETOABHXKHBINA OJIOK,
HAKJIOHHAS TUIOCKOCT;

XapaKTePHU30BaTh MPUHLHUIBI JEHCTBUS M3YUYEHHBIX MPHOOPOB, TEXHUYECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX TMPOLECCOB C ONMOPOM Ha HMX ONHCAaHUs (B TOM HYHCIE. TOAMIUIMHHUKH,



yCTPOHCTBO BOAOMPOBO/A, TUAPABIMUYECKUI Tpecc, CH(OH, MAaHOMETp, BHICOTOMED, MOPIIHEBOM
HACOC, apeoMeTp), MCIMONb3ys 3HAHUS O CBOWCTBAX (DU3WYECKUX SIBJICHUNH M HEOOXOIUMBIE
¢du3ndeckne 3aK0HbI, 1 3aKOHOMEPHOCTH,;

UCIIOJIb30BaTh CXE€Mbl M CXEMATHYHbIE PHUCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX  MPHOOPOB W TEXHOJOTMYECKHX TIPOLECCOB TMpPH PEHIEHWH y4eOHO-
NPaKTUYECKUX 3a71aY;

NPUBOIUTE TpUMepbl  (HAXOAWUTh HWHPOpPMALIMIO O TNpPHUMeEpax) NPAKTHUIECKOTO
UCTIOJb30BaHMs (PU3NUECKUX 3HAHWH B IOBCEIHEBHOW JKU3HU ISl oOecriedeHns 0€30MacHOCTH
npu oOpalneHud ¢ MpudOpaMH U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHs 3IO0POBbS U
COOITIOICHHST HOPM SKOJIOTMYECKOTO TIOBEICHHUS B OKPY KAIOLIEH cpene;

OCYILIECTBIISIT OTOOP MCTOYHUKOB MH(pOpMAINK (PU3UUECKOro coaepxkanus B MHTEepHEeTE,
CaMOCTOSITENTbHO (HOPMYJIUPYsI TIOUCKOBBIN 3aMpOC, Ha OCHOBE HMMEIOIIMXCSl 3HAHMHA U MyTEM
CPaBHEHMsI  pAa3JMYHBIX HCTOYHUKOB  BBIACIATH  HMHOOPMALMIO, KOTOpas  SIBJISIETCS
MPOTUBOPEUNBON HITH MOXKET ObITh HEIOCTOBEPHOIA;

UCTIONIb30BaTh MPH BBIMOJHEHUH y4YeOHBIX 3alaHUi HAayYHO-TIOMYJSIPHYIO JIUTEPaTypy
($u3NUeCKOro CoOMepKaHMs, CIPaBOYHBIE MAaTepHaNbl, pecypchl ceTu HHTepHeT, BianeThb
npuéMaMi KOHCIIEKTUPOBAHHUs TEKCTa, NpeoOpa3oBaHus WHPOPMALMK W3 OOHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIE KpPAaTKHE NMHCbMEHHbIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HCTOYHUKOB MH(OpMALUN (PH3UUECKOrO CONEPKAHMs, B TOM YHCIE MyOJUYHO NeNaTh KpaTKHe
cooOIIeHnsT O pe3yibTaTax IPOEKTOB MM Y4eOHBIX HCCIIENOBAaHHMA, MPH 3TOM TI'PAMOTHO
UCTIOJIb30BaTh W3yUEHHBIH MOHATUIHBIN anmapar Kypca (pU3UKH, COMPOBOXKIATH BBHICTYILUICHHE
Mpe3eHTalueH;

IPU BBITOJHEHUH Y4YeOHBIX NMPOEKTOB M HCCIICAOBAHUI pacrpeneisiTb OOS3aHHOCTU B
IPYINie B COOTBETCTBUH C IIOCTABJICHHBIMH 33Ja4aMH, CJIEIUTh 334 BBIIOJHEHHEM IUIaHa
IEeWCTBUH, aeKBAaTHO OLICHMBATh COOCTBEHHBIH BKJAJ B JESTEIBHOCTH I'PYIIIbI, BHICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIIUX.

K koHmy oOyueHust ¢ 8 Kiacce npenMeTHble Pe3yJbTaThl HA YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIIMXCS] YMEHUH!

UCTIONIb30BaTh MOHATHS (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE IBH)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKHE U aMOp(HBIE TeJa, HACBIIIEHHBIN
U HEHACHIEHHBIH Tmap, CcrnocoObl W3MEHEHHWs BHYTPEHHEH JHEPIuH, 3JIeMEHTaPHBIN
BJIEKTPUYECKUN 3apsill, MPOBOJHUKHU, MONYNPOBOAHUKY, AUSJEKTPUKH, HCTOYHUKU MOCTOSIHHOTO
TOKA, JIEKTPUUECKOE U MArHUTHOE TIOJIsI, ONTHYECKast CHCTEMa) M CUMBOJIMYECKHUH SI3BIK (PU3NKU
NPU PELICHNHU YYeOHBIX U MPAKTUYECKUX 3a/ad,;

YBEPEHHO pa3jnyarh SIBJICHUS (TEIUIOBOE pacIIMpeHHe (CKaThe), TeIIOBOE PaBHOBECHE,
MOBEPXHOCTHOE HaTsDKEHHWE, CMaduBaHUE, KalWULIPHbIE SIBJIEHUs, MCMAapeHHe, KOHJEHCALus,
IUIABJIEHNE, KPHUCTAJUIM3ALMS, KHIIEHHE, CIIOCOOBI Teruonepenadn (TeIIONPOBOAHOCTE,
KOHBEKIMsA, HW3JY4YCHHE), TEIUIOBBIE IOTEPH, JSJEKTPU3ALMS TEJ, B3aMMOICHCTBHE 3apsiioB,
NEeNCTBUS DJIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOEHCTBHE MArHUTOB, JEHCTBUE
MarHUTHOTO TIOJISI Ha MMPOBOIHUK C TOKOM) TIO OTMCAHHIO MX XapPaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PH3HUECKOE SIBJICHUE,



pacrio3HaBaTh IMPOSIBJICHUE W3YyUEHHBIX (PU3MUECKHMX SIBJICHUH B OKpy’KaromeM Mupe (B
TOM YHuCie (pU3MuecKue SIBJICHUS B NPUPOAE. TOBEPXHOCTHBIE W KANMWUISIPHBIC SIBJICHUS B
NpUPOAe, KPUCTAIUIBI B Tipupoae, usnydeHne CoHIa, 3aMep3aHne BOAOEMOB, MOPCKHE OpU3HI,
0o0pazoBaHUE POCHI, TYMaHa, UHEs, CHEera, 3JIEKTPUIECKHE SIBJICHUSI B aTMocepe, JIEKTPHIECTBO
JKMBBIX OPraHM3MOB, MarHUTHOE MOJjie 3eMIH, Apei] MOI0COB, POJIb MATHUTHOTO TOJNS IS
JKU3HHU Ha 3emule, OJSIPHOE CHSIHUE), TIPH 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJICJISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHM) (PU3HUYECKHX SIBICHUH,

ONHUCHIBATh W3yUEHHBIE CBOMCTBA TEJN M (PU3MUECKUE SIBJICHUS, UCHOJIb3YS (PU3MUECKHE
BEJINYHMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHsl, KOJUYECTBO TEIUIOTHI, padoTa rasa, yAelbHas
TEIUTOEMKOCTh BEIECTBA, YIENbHAs TEIUIOTA IUIABJICHHUS, YAEIbHAs TEIUIOTa MapooOpa3oBaHus,
yIeJbHas TEIJIOTa CrOPaHMs TOIUINBA, KO3()(UIMEHT MOJE3HOro NEHCTBHS TETUIOBOH MAIIMHBI,
OTHOCHUTENIbHAs BJAXKHOCTb BO3AyXa, OJJIEKTPUYECKUH 3apsi, cuUjla TOKa, JJIEKTPUUYECKOe
HanpspKEeHUe, COMpoTuBieHue MmpoBoaHuka, DJIC B LiemM MOCTOSIHHOTO TOKA, 3JIEKTPUUYECKOe
yIeJIbHOE COINPOTHUBJICHHWE BellecTBa, padoTa M MOIMHOCTb BJEKTPUYECKOTO TOKA), MPH
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUH CMBICH HCIOJNB3yEMbIX BEJIHYUH, HX
0003HaYeHNs M €AMHHULBI (PH3UUECKUX BEJIWYHH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(bU3NUECKyI0 BEIUYHHY C APYTMMH BEIMYHMHAMHU, CTPOUTH rpaduKy W3YUEHHBIX 3aBUCHMOCTEH
(U3MYECKUX BEJINYHH,

XapaKTEPHU30BaTh CBOWCTBA TeJl, (PU3MUECKHE SIBJIEHHUS U MPOLIECCHI, UCIIONb3YsI OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHO-KHHETUYECKONH TEeOpUU CTPOEHHUs BEILeCTBa, YPaBHEHHE TEIUIOBOTO
OanaHca, 3aKOH COXpPAHEHUsI BJICKTPUUECKOTO 3apsna, 3akoH KyjoHa, mMpUHIMN Cyneprno3HLuu
ANIEKTPUUECKUX TOJel, 3akoH Oma s ydactka nenu, npasuia Kupxroda, 3axon Oma mus
nonHo nenu, 3akoH Jlkoynsa-JleHna, 3akOH COXpaHEHMs] 3HEpPruH, IpPU 3TOM pas3vyaTb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEeMaTHYECKOE BBIPAKEHHE,

CTPOUTBH TPOCThIE (PU3MUECKHE MOIENN pealbHbIX OOBEKTOB, MPOLIECCOB W SIBJICHUH,
BBIJIEJIATE TIPH 3TOM CYIIECTBEHHBIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOLECCOB,
SIBJICHHUH, TPUMEHATh (PU3NIECKUE MOJENHU Uil OOBACHEHHUS (PU3MUECKUX MPOLECCOB U PELICHUS
yueOHBIX 3a71ad,;

OOBSICHATh (PU3HUECKHUE SBICHUS, TIPOLIECCH U CBOWCTBA TEJ, B TOM YHCJIEC H B KOHTEKCTE
CUTyaLul NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U pellaTh KaueCTBEHHbIE 3aJaul, B TOM
qriciie TpeOyIoLIe YHCISHHOTO OLEHUBAHNS XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEJIMYUH, MTPU
5TOM BBIOMPATh aAEKBATHYIO (PU3UUECKYIO MOJEINb, BBIABIISITE NPUYHMHHO-CIECTBEHHbIEC CBA3H U
BBICTPaWBaTb JIOTMYECKYI0 LIEMOYKY pACCyXKICHHI C ONOpPOM Ha W3y4YEHHbIE CBOWCTBA
(U3MYECKUX SIBICHUM, PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH,

YBEPEHHO peIIaTh PacYETHBIC 3aa4H (C ONOPOH Ha 2—3 ypaBHEHHS) [0 H3y4a€MbIM TEMaM
Kypca (u3uku, BbIOMpas ageKBaTHYK (U3WYECKYI0 MOJENb, C HCIIOJB30BAHMEM 3aKOHOB U
(bopmyI1, CBA3BIBAIOIINX (PU3NIECKUE BEIUYHMHBI, 3aIMUCHIBATH KPATKOE YCIOBHE M Pa3BEPHYTOE
peleHne 3ajayuy, BBIABISATh HEJOCTAIOIIME WM M30bITOYHBIC NaHHBIE, OOOCHOBBIBATH BBIOOD
METOa pelIeHMs] 3a]adH, HCIOJIb30BaTh CIPABOYHbIE JAHHBbIE, MPUMEHATb METOJbl aHAJIU3a
pa3sMEpPHOCTEH, HCIONB30BaTh rpaduuecKkue MeTOAbl  PeIleHUs  3ajgad, MPOBOIHTH
MaTeMaTHUeCKHue TpeoOpa3oBaHUs] W PACUETHl, OLEHUBATh PEATHCTHYHOCTH IOJy4EHHOTO
3HaueHUss (PU3MUECKON BEIMYMHBI W ONPEenessiTh Pa3MepHOCTb (U3NYECKOH BEIUYHHBI,
MOJIyYE€HHON MPU peLIeHNH 3aauH;



pacrio3HaBathb MpobJieMbl, KOTOPbIE MOJKHO PEIIUTH MPHU IOMOIIHN (PU3MUECKUX METOJOB, U
npeaiaraTb OPHEHTUPOBOYHBINA CIIOCOO pEIleHUs, B ONMHCAHUHM MCCIICIOBAHUS PACIIO3HABATH
IpOBEPsIEMOe TIPEATIONIOKEHUE (TUIIOTE3Y), HHTEPIPETHPOBATDH MOJTYUYEHHBINA PE3yIbTaT,

MPOBOJUTD OIBITHI MO HAOMIONECHUIO (PH3HUECKUX SBJICHUN UM (PU3NIECKUX CBOMCTB TEJ
(KanwJUIApHBIE SIBJICHUS, 3aBHCHMOCTBH IaBJIEHUS BO3AyXa OT €ro o0béMa M TeMIepaTypsl,
CKOPOCTH TIpOIlecca OCTBhIBaHUSI (HArpeBaHWs) MNPH M3JIYUYEHHH OT IBeTa M3Jydarolnei
(moryomaromeii) MOBEPXHOCTH, CKOPOCTh HCMAPEHUs] BOABI OT TEMIIEPATYPhI KUAKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, JJIEKTPHU3ALMUS Tell W B3aMMOICHCTBHE BJIEKTPHUYECKUX 3apsiioB,
B3aUMOJIEIICTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIM3allMs MATrHUTHBIX TMOJEH MOCTOSTHHBIX
MarHuTOB, AEHCTBUS MAarHUTHOTO TOJS HAa MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOWCTBA  B3JEKTPOABHUIaTENsl  IOCTOSHHOTO  TOKa).  (popMynupoBarh  MIpoBepsieMoe
Mpeanoyiokenne (TUMoTe3y) O BO3MOXKHBIX —pe3ysibTaTaXx HaONOAEHUH, CaMOCTOSITEIbHO
cobnparh YCTaHOBKY M3 H30BITOYHOrO Habopa oOOOpYyAOBaHUS, ONUCBIBATH XOJ ONbITA U
(bopMyJIUPOBATH BBIBOJIBI,

NPOBOAUTH TPSIMbIE M KOCBEHHbIE H3MEpeHHs (PU3NYECKHX BEJIHYUH (TeMIieparypa,
OTHOCHUTEJIbHAsI BJIAXKHOCTb BO3AyXa, CHJIA TOKA, HANpPsDKEHHE, YAENbHAas TEeIUIOEMKOCTh
BEIECTBA, COMpPOTHBJICHUE MPOBOJHHKA, pPadOoTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKa) C
UCTIOJNb30BAHMEM AHAJOTOBBIX M LU(PPOBBIX MpHOOPOB, OOOCHOBBIBATH BBIOOP METOIA
u3MepeHusi, GUKCUPOBATh MOKa3aHMs MPUOOPOB, HAXOIUTh 3HAYCHNE M3MEPSIEeMON BEJIMYUHBI C
TIOMOIIBIO YCPEOHEHUS PE3YJIbTATOB CEPUN M3MEPEHHH U OLIEHUBATH MOTPEIIHOCTb H3MEPEHUH,

NPOBOAUTH 3KCIEPUMEHTANbHbIC HCCICJOBAHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMUNUH
(3aBHCHMOCTD JaBJIEHHsI BO3yXa OT €ro 00bEéMa U HarpeBaHUs MM OXJIAXKIECHUS, HCCIICOBAHUE
SABJICHUST TEIIOOOMEHa TpPU CMEIIUBAHUM XOJIOOHOW M TOopsYeld BOABI, 3aBUCHMOCTb
COIIPOTHBJIEHUS] MPOBOAHUKA OT €ro JJIHMHBI, IUIOMAAH TONEPEUHOr0 CEYeHUS M YAEIbHOTro
COTIPOTHBJICHUS] BEIIECTBA NPOBOIAHMKA, CHJIBI TOKA, NMPOTEKAOLIEr0 dYepe3 NPOBOAHHK, OT
HANPSKEHUS] Ha MPOBOIHUKE, UCCIEOBAHNE TIOCIEIOBATENILHOTO U MAPAIJIEIbHOTO COSIUHEHHUH
NPOBOJHHUKOB): COBMECTHO C yuHuTeNeM (POpMyJUpOBaTh 3ajady W TUIOTE3y HCCIENOBAHUS,
CaMOCTOSITENIbHO TUIAHUPOBATH UCCIENOBAHUE, CAMOCTOSITEIIbHO COOMPATh 3KCIEPUMEHTATIBHYIO
YCTAHOBKY C HCIOJB30BAHUEM WMHCTPYKIMH, TPEACTABIATbH IIOJYYEHHbIE 3aBUCHMOCTHU
(du3nUecKUX BENMYHUH B BUAE TAOIUI U rpaUKOB, OLIEHUBATh MOTPEITHOCTH, JENIaTh BBIBOABI 110
pe3yJbTaTaM UCCIIEeIOBAHNS,

coOroaath mpasuia Oe30MmacHoro Tpyaa mpu padote ¢ 1adopaTopHbIM 00OPYIOBAHUEM,

XapaKTepPH30BaTh MPHUHLUIBI AEHCTBUS U3yYSHHBIX MPUOOPOB, TEXHUUECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX TPOLIECCOB C OMOPOH Ha MX OMUCAHMA (B TOM HHCIE. CUCTEMa OTOILICHHS
IOMOB, TUTPOMETp, MapoBas TypOWHA, amMmepMeTp, BOJBTMETP, CUETYHK 3JIEKTPHUECKON
SHEPTHH, 3JIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPUOOPHI (TIPUMEPHI),
NPEOXPAHUTENN U UX NMPUMEHEHHe B ObITy U TeXHHKe, MPUMEHEHHE TMOCTOSIHHBIX MarHHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBHUIaTEIb IMOCTOSITHHOTO TOKA), HCIOJNB3Yys 3HAHUS O CBOMCTBax
bu3nUeckux sIBIEHUH, HeOOXOqUMBbIe (PH3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENIbHbBIE TPUOOPHI IO CXeMaM
U CXEMAaTUYHbIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, NCHXPOMETP, THUTPOMETP,
IBUTATENb BHYTPEHHEIO CrOPAaHMs, 3JEKTPOCKOI, PEOCTAT), COCTABISITh CXEMbI HJIEKTPHYECKUX
LeTIel ¢ TOCIeAOBaTENIbHBIM U MapajUIeIbHBIM COSIMHEHHEM 3JIEMEHTOB, Pas3sindasl yCJIOBHbBIE
0003HAaYEHHS SJIEMEHTOB HJIEKTPUUECKUX LIETEH, NCIOIb30BATh CXEMbl H CXEMATHYHbIE PUCYHKH



U3yYEHHBIX TEXHHYECKHX YCTPOWCTB, HM3MEPUTENbHBIX MNPUOOPOB M TEXHOJOTUYECKHX
MPOLIECCOB MPH PEIICHUH YUeOHO-IPAKTHYECKUX 337124,

NPUBOIUTE TpUMeEpPbl  (HAXOAUTh HWHPOPMALMIO O TNpUMepax) MNPaKTUIECKOTO
UCTIOJb30BaHMs (PU3NUECKUX 3HAHWH B IOBCEIHEBHOW JKU3HU ISl oOecriedeHns 0€30MacHOCTH
npu oOpalneHuu ¢ MpudOpaMH U TEXHHYECKMMM YCTPOHCTBAMHU, COXPAHEHUS 3I0POBbS U
COOJIFOIeHHST HOPM 3KOJIOTHYECKOT0 ITOBEICHNsI B OKPY KArOII el cpere;

OCYWIECTBISATh TMOUCK HH(popMammn ¢Qusmueckoro coaepxanuss B HTEpHere,
CaMOCTOSITENTbHO (POPMYJTUPYSI IIOUCKOBBIH 3a1poc, Ha OCHOBE MMEIOIINXCS 3HAHUI U CPaBHEHUS
JOTOJHUTENBHBIX HNCTOUYHHUKOB BBIIEISTh WHPOPMALIUIO, KOTOpAsl SIBJISETCS MPOTHBOPEUMBON
WA MOXeT OBITh HETOCTOBEPHON,

UCTIONIb30BaTh MPH BBIMOJHEHUH y4YeOHBIX 3alaHUi HAayYHO-TIOMYJSIPHYIO JIUTEPaTypy
(u3NUeCKOro COAep KaHMs, CIPaBOYHBIE MAaTepHANbl, pecypcbl ceTh MHTepHeT, BIaieTh
npuéMaMi KOHCIIEKTUPOBAHHUs TEKCTa, NpeoOpa3oBaHus WHPOPMALMK W3 OOHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHbIE ITHUCBMEHHBIE M KpaTKHe yCTHble coolmeHus, obodmast
UH(POPMALIUIO U3 HECKOJIbKUX MCTOYHHKOB (PH3MUYECKOrO COMEPKaHHs, B TOM YHCIE MyOJINYHO
NPEACTaBIATh PE3YJIbTAaThl TMPOEKTHOM WM HCCIENOBATEIbCKOH MEATENIbHOCTH, IMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYECHHBbIH MOHATHHHBIA ammapaT Kypca (U3UKH, CONMPOBOXKAATH
BBICTYIUICHUE MTPE3ECHTaLNEeH,

IIPU BBIOJHEHUN YU4E€OHBIX MPOEKTOB M UCCIIEAOBAHUH (PU3NIECKUX MPOLIECCOB PACIIPENENIATD
OOsI3aHHOCTH B TpPyINIe B COOTBETCTBHUM C TMOCTaBJICHHBIMH 33JadaMH, CJIEOUTh 34
BBITTOJIHEHHEM TUJIaHa ACUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO OLIEHWBATh COOCTBEHHBIH
BKJIQJl B JIEATENIHOCTh TPYIIIBI, BHICTPAMBATh KOMMYHUKATHBHOE B3aUMOJEHCTBHE, MPOSBIISS
TOTOBHOCTB pa3pemaTb KOHQIUKTHI.

K koHmy oOydeHus ¢ 9 Kiacce npenMeTHbIE Pe3yJbTaThl HA YIIYOJIGHHOM YPOBHE IOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTD Y OOYUAIOIIUXCS] YMEHHI
UCTIOJIb30BATh MOHSTHS (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHHYECKOTO JBHKCHUS,
HEBECOMOCTb U TMEPErpy3KH, LEHTP TSDKECTH, MEXaHUYeCKHe BOJIHBI, 3BYK, HH(PAa3ByK H
yJIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE U3JTyUeHHUE, IIKaIa SJIEKTPOMATrHHTHBIX
BOJIH, WCTOYHUKH CBeTa, OJM30PYKOCTb M JaJbHO30PKOCTh, CIHEKTPbl HCIYCKAHUS W
noryiomenns;, anbda-, Oera- W ramMma-w3JIy4eHUs, H3O0TOMbI, SASPHAS U TEePMOsAepHAs
SHEPreTHKa) U CUMBOJIMUECKUN SI3bIK (DU3UKH MPU PEIISHUH YIeOHBIX U MPAKTUYECKUX 3a/1a4,;
YBEPEHHO pa3iuyaTh SBJICHHUsS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
IOBUXKEHHE, PABHOYCKOPEHHOE MPSMOJMHENHOE MBIKEHHE, CBOOOMHOE MafeHUe TeJl, IBIKEHUE
MO OKPYKHOCTH, B3aUMOJACWCTBHE TEJ, PAaBHOBECHE MAaTEPHANIbLHONH TOYKH, PEAKTUBHOE
IOBW)KEHUE, HEBECOMOCTb, KoyiebaTenbHOE JBIDKEHHE (TapMOHMYECKHE, 3aTyXarollue,
BBIHYK/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJTHOBOE JBIDKEHUE (PacIpPOCTPAHEHHE U OTpPaKeHHE
3ByKa, HHTepQEepeHuns u Tu(PaKius BOJIH), IPIMOJIHMHEHHOE PACPOCTPAHEHUE, OTPAKEHUE U
NPEJIOMJIEHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHHe OeJIoro CBeTa B CIIEKTP
U CJIOKEHHE CIHEKTPAJIbHBIX [BETOB, €CTECTBEHHAs PaJUOAKTHBHOCTh, BO3HHUKHOBEHHE
JUHENYaTOro CHEeKTpa W3JIyYeHUs) TO OMHCAHHIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHX NaHHOE (PU3UUECKOE SIBJICHHE,



pacrio3HaBaTh MPOSIBJICHHE WU3YUYEHHBIX (PU3UUECKUX SIBJICHHUH B OKpY’KaromeM Mupe (B
TOM 4HClie (PU3HUECcKre SIBICHUS B IPUPO/IE: IPUIIMBBI U OTJIMBBI, ABIDKeHHE 11aHeT CoHeuHOH
CHCTEMBI, PEAKTUBHOE IBH)KCHHE JKMBBIX OPTraHW3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHe BOJIHBL, LyHAMH, 3XO0, [BETa TeJ, ONTHYECKHE SIBJICHUS B
npupozne, OWONIOTHYECKOE MAEWCTBHE BHUAMNMOIO, YIbTPapUONETOBOTO W PEHTTEHOBCKOTO
U3JIyUYCHUH, €CTeCTBEHHBIH pAaIUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4YH, PpPaJAHOAKTHBHOE
U3JIyUYCHHUE TPUPOJHBIX MHHEPAJIOB MAEHCTBHE pPAJUOAKTHBHBIX W3JIyUYeHHH HAa OPTaHU3M
YeJIOBEKa), IPU 3TOM NEePEBOIUTH MPAKTHYECKYIO 3a/1a4y B Y4€OHYIO, BBIACISTh CYLIECTBEHHbBIE
cBOMcTBa (MPU3HAKH) (PU3UUECKUX SBIICHH;

OINKCHIBATh W3yUEHHBIE CBOMCTBA TEJN M (PU3MUECKUE SIBJICHUS, UCIOJIb3YS (PU3HUECKHE
BEJINYHMHBI (CPEIHSST 1 MIHOBEHHAst CKOPOCTh TeJla P HEPABHOMEPHOM JBIIKEHHH, YCKOPEHHUE,
nepeMenieHne MpH PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM IBIDKEHHH, YIJIOBas CKOPOCTH,
LIEHTPOCTPEMHUTENBHOE YCKOPEHUE, CHJIa TPEHHs, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpEHHe
CcBOOOIHOIO MaZeHMs, BEC TeJa, LIEHTP TSHKECTH TBEPIOTO TeJa, UMITYJIbC TEJa, UMITYJIbC CHJIBI,
MOMEHT CHJIBI, MeéXaHH4eckasi padoTa M MOIIHOCTb, MOTEHLMAIbHASL SHEPTUs TeNa, MOAHITOrO
HAJl MOBEPXHOCTBIO 3€MIIH, MTOTEHIMAIIbHASI SHEPTUS CXKATOW MPYKUHBI, KHHETUYECKast SHEPTHS,
NOJIHAsE MEXAHWYECKasi SHEPTHsl, MEePHOA M 4YacToTa KoyueOaHWH, Mmeproa MaTeMaTHYecKOro U
NPYKUHHOTO MAsITHUKOB, IJIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA,
NOKa3aTesb MPEJIOMIICHUSI CPEAbl), MPH ONMUCAHUM MPABHJIBHO TPAKTOBATH (PU3NYECKHI CMBICI
UCTIONb3YEMBbIX BEJHYUH, UX OOO3HAUeHWs] U ENUHUIBl (PU3UUYECKHX BEJIUYMH, HaXOAHTH
(bopMyJIBI, CBSI3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEIMYHHY C IPYTHMMU BEJIHMYMHAMHU, CTPOUTH
rpad Ky M3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKNX BEITUYHH;

XapaKTepHU30BaTh CBOICTBA TeN, (PU3MUECKHE SIBJICHHUS U TPOLIECCHI, HUCIOJb3Yys 3aKOH
COXpPaHEHHsI YHEPTUH, 3aKOH BCEMHPHOTO TSATOTEHUS, MPUHLMUII CYNEPIIO3UIMU CHJI, TPUHLIUI
oTHOcHUTEeNbHOCTH [anmmnesi, 3akoHbl HBIOTOHA, 3aKOH COXPAHEHUS HMIYJbCa, TEOPEMY O
KWHETH4YeCKON 3Heprud, 3akoH ['yka, 3axoH BepHyJum, 3aKOHBI OTpa)X€HHs M MPEJIOMIICHUS
cBeTa, (POPMyYJIy TOHKOH JIMH3BI, IUTAHETAPHYIO MOZEb aTOMa, HYKJIOHHYIO MOJENb aTOMHOIO
Apa, 3aKOHbI COXPAHEHUST 3apPsiIOBOTO U MAacCOBOTO YHCEN MPH SIAEPHBIX PEAKIHSIX, MPU 3TOM
pasIMyaTh CIOBECHYIO (POPMYIIHPOBKY 3aKOHA U €r0 MaTEMAaTHUECKOE BBIPAXKEHUE,

CTPOUTH (PU3HUECKHE MOAEIH PEeaJbHBIX OOBEKTOB, IIPOLIECCOB U SIBJICHHMH, BBIIEIATh IPU
5TOM CYIIECTBEHHBIE U BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SIBICHUH, IPUMEHSTD
¢dusnaeckne Monenu st OOBsICHEHNsT (PU3NUECKUX MPOLIECCOB M PelleHNs yueOHbIX 3a/1a4;

OOBSICHATh (pU3MUECKHUE SBICHUS, MPOLECChl U CBOWCTBA TEJ, B TOM YHCIE B KOHTEKCTE
CUTyallMi NMPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, M pPellaTh KaueCTBEHHbIC 3a/1a4H, B TOM
qriciie TpeOyIoLIe YHCISHHOTO OLEHUBAHNS XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEJIMYUH, MTPU
5TOM BBIOMPATh aACKBATHYIO (PU3UYECKYIO MOEINb, BBISBISATD NPUIHHHO-CIECTBEHHbIEC CBA3H U
BBICTPAWBATh JIOTUYECKYI0 LENOYKY PAaCCyXI€HMM u3 2-3 1maroB ¢ ONOpPOM HAa H3yYEeHHBIE
CBOMCTBA (PU3MUECKUX SBJICHUHN, PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH,

YBEPEHHO pellaTh PacuéTHhIE 3a7a4vd [0 H3y4aeMbIM TeMaM Kypca (DHU3UKH, BBIOHpast
aleKBaTHYI0 (PU3UUECKYI0 MOJENb, C HCIIONb30BAHUEM 3aKOHOB U (HOPMYJI, CBSI3BIBAIOIINX
¢du3ndeckne BENUYMHBI, 3aMUCHIBATh KPATKOE YCJIOBHE W pa3BEPHYTOE pEIICHUE 3a1aquu,
BBISIBJISITE HENOCTAIOLINE HMJIM W30BITOYHBIE AaHHBIE, OOOCHOBBIBATH BHIOOP METOAA PEIICHUS
3aa4y, WCIOJb30BAaTh CIIPABOYHBIC JaHHBIC, NMPUMEHSITh METONABl aHAN3a pPa3MEpPHOCTEM,
UCTONb30BaTh  TpauuecKkue METOAbl peIleHus 3ahad, [POBOAWTh MaTeMaTHYECKHE



npeoOpa3oBaHust U PacUEThl, OLEHUBATh PEATUCTHYHOCTD MOJYYSHHOTO 3HaUeHHs (HU3NIECKON
BEJIMUMHBI M OMPEIESITh Pa3MEPHOCTh (PU3NYECKOH BENUYMHBI, MOJYYEHHOH MPH PeLIeHUH
3a1a4i;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOJKHO PELINTh MPH MOMOLIH (U3UYECKUX METOIOB, U
npensgaraTb OPUEHTHPOBOYHBIA CHOCOO pEeLIeHUs, B OMHUCAHWUH MCCIEIOBAHUS PACIO3HABATH
npoBepsieMoe MPEANoNokeHne (TUMOTe3y), OLEHHBATh MPABHJIBHOCTH IMOPSIKA MPOBEACHHS
UCCJIeZIOBAHUS, HHTEPIPETUPOBATD MOJyUYSHHBIH Pe3yJIbTaT,

MPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUN MU (PU3HYECKUX CBOHCTB TeJ
(u3yueHre BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHHS HSHEPTUH, 3aKOHA COXPaHEHHsI
UMIyJbCca, [eHCTBHE 3akoHa bepHY/UIH ¥ BO3HHUKHOBEHHE TMOIBEMHOW CHIIBI KpbUIA,
3aBUCHUMOCTh TepHOfAa KoJieOaHUH NPY)KUHHOTO MasTHHKA OT MAacChl Ipy3a H JKECTKOCTH
NPY>KHUHBI W HE3aBUCHMOCTb OT aMIUTUTYyAbl MalibiX  KOJeOaHWil, MPSMOJHMHEHHOe
pacrpoCTpaHeHHE CBETA, PA3JIOKEHHE OENIoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUs
B IJIOCKOM 3epKaJie U CBOHCTB M300pakeHWsl MpeaMeTa B COOMparoliel JuH3e, HaOoaeHne
CIUIOIIHBIX W  JIMHEWYaThIX  CIEKTPOB  HM3Jy4YeHus). (POPMYJUPOBATH  MPOBEPSIEMOE
Mpeanoyiokenne (TUMoTe3y) O BO3MOXKHBIX —pe3ysibTaTaXx HaONOAEHUH, CaMOCTOSITEIbHO
coOupaTh YCTaHOBKY M3 H30bITOUHOro Habopa OOOpyIOBaHHUS, OMUCHIBATH XOA OIbITA H
(bopMyJIUPOBATH BBIBOJIBI,

NPOBOAUTH NPH HEOOXOAMMOCTH CEpPHI0 TMPSIMBIX M3MEPEHHid, OMpenessisi CpenHee
3HAYEeHHE U3MEPSEMON BEUUMHbBI M ONPENesisis MOrPELIHOCTh PE3YJIbTATOB MPSIMBIX U3MEPEHHI,
00OCHOBBIBAThH BBIOOP criocoba n3MepeHus (M3MEpUTETbHOTO MPUdopa);

MPOBOUTH KOCBEHHbIE H3MEPEHUsI PU3NYECKUX BEJIUYUH (CPEAHsIs CKOPOCTh U YCKOPEHHUE
TeJa MPHU PABHOYCKOPEHHOM JBI)KEHHH, YCKOPEHHE CBOOOAHOTO MaaeHHUs, JKECTKOCTD MPY KUHbI,
K03 (PULIMEHT TPEeHHsI CKONBXEHMs, MEXaHW4eckas pabdoTa W MOIIHOCTb, YaCTOTAa M IEPHON
KoJieOaHUH MaTEeMaTHYECKOro M MPYKHMHHOTO MAsTHHKOB, (POKYCHOE paccTOsiHHUE COOMparoleit
JMH3bl U €€ ONTHYECKas CUJIa, PAJAHOAKTHBHBIA (JOH) C HCHOJb30BAHUEM AaHAJOTOBBIX U
UQpoBBIX NPHOOPOB. OOOCHOBBIBATH BBIOOP METOA W3MEPEHUs, IUIAHHPOBATH H3MEPEHUS,
CaMOCTOSITENIbHO COOMPaTh 3KCIIEPUMEHTABHYIO YCTAHOBKY, BBIUHCIISTh 3HAUYCHUE BEJTMYHHBI U
aHAJM3UPOBATh MOJYYEHHBIC PE3yJbTaThl, OLEHHBAS MOrPEIIHOCTh PE3YJbTATOB KOCBEHHBIX
WU3MEpPEHHUI,

MPOBOIUTh 3KCIEPUMEHTANIbHbIE HCCIEAOBAHUS 3aBUCHMOCTEH (PU3MYECKUX BEJHYUH
(3aBHCHUMOCTb MyTH OT BPEMEHH NPH PABHOYCKOPEHHOM ABMXKEHUH O€3 HadaJbHOW CKOPOCTH,
3aBUCHUMOCTD CHJIbI TPEHHUSI CKOJIbXKEHHsI OT CHJIbI HOPMAJIbHOTO JAaBJICHUs, MEPUOAa KojeOaHui
MaTEeMaTHYECKOr0 MAasiTHUKa OT IJIMHBI HUTH, ONpeIeSeHHe YCKOPEHHUs CBOOOMHOrO MajeHus,
UCCJIeZIOBAaHUE M3MEHEHUS BeJIMYMHbBI U HAMPABJICHHsS MHAYKLHOHHOI'O TOKA, 3aBUCHMOCTD yIJia
OTpa’kKeHHUsI CBeTa OT yIJa MaJeHHs], yIja MPEeJOMJICHUs] OT yIjia MaJeHHs CBETOBOrO Jyd4a,
UCCIIEIOBAHNE TPEKOB: U3MEPEHHE SHEPTUHU YaCTHLIbI 110 TOPMO3HOMY Iy TH (110 poTorpadusim)):
COBMECTHO C yuuTejeM (HOpMyJHpOBaTh 3a7ady U TUIOTE3y MCCIEIOBAHUS, CAMOCTOSTEIBHO
IUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSTEIBHO COOMPATh JKCIEPUMEHTANbHYI YCTaHOBKY,
NPEACTABISIT MOJyYEHHbIE 3aBUCHMOCTH (PH3HYECKUX BEJIMYMH B BUAE TaOMUL U TpadUKOB,
OLIEHHBATb MOTPEIIHOCTH, [€JaTh BBIBOBI MO PE3yJIbTATAM HUCCIISIOBAHHS,

coOroaath mpasuia Oe30MmacHoro Tpyaa mpu padote ¢ 1adopaTopHbIM 00OPYIOBAHUEM,

XapaKTepPH30BaTh MPHUHLUIbBI ACHCTBUS N3yYSHHBIX MPUOOPOB, TEXHHUYECKHX YCTPOWMCTB U
TEXHOJIOTMYEeCKUX MPOLIECCOB C OMOPOH HA UX OMHCAHHs (B TOM YHCIE. CIHHIOMETP, AaTYUKH



NOJIOXKEHUSI, PACCTOSTHUSI M YCKOPEHHUS, pakeTa, 3XOJIOT, O4YKM, Nepuckor, ¢oroanmapar,
MHKPOCKOII, TEJIECKOII, ONTHYECKNUE CBETOBOJBI, CIIEKTPOCKOIN, TO3UMETpP, KaMepa BuibcoHa),
UCTIONB3Ysl 3HAHWSI O CBOHCTBax (PU3MUECKUX SIBIEHHH W HeoOxomumble (usudeckne
3aKOHOMEPHOCTH, HCIOJb30BATh CXEMbl M CXEMATHUHbIE PHCYHKH HM3YYEHHBIX TEXHHUYECKHX
YCTPONCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOIMYECKHX MPOLIECCOB MPH peLIeHUH y4ueOHO-
NPAKTUYECKUX 337a4, ONTHYECKUE CXEMBI ISl TOCTPOEHUs N300pakeHUH B TUIOCKOM 3epKajie U
coOuparotieli JIH3E,

NPUBOIUTE TPUMEpPbl  (HAXOAUTh HWHPOPMALMIO O TNpUMepax) MNPaKTUIECKOTO
UCTIOJb30BaHMs (PU3NUECKUX 3HAHWH B IOBCEIHEBHOW JKU3HU ISl oOecriedeHns 0€30MacHOCTH
npu oOpalneHuu ¢ MpudOpaMH U TEXHHYECKMMM YCTPOHCTBAMHU, COXPAHEHUS 3I0POBbS U
COOITIOICHHST HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPY KaroIeH cpene;

OCYWIECTBISATh TMOUCK HH(popMammn ¢Qusmueckoro coaepxanuss B HTEpHere,
CaMOCTOSITENIbHO ~ (OpPMyJIMpYsl  TOHMCKOBBIM  3ampoc, HAXOAUTb MYTH  OIpPEIeNeHUs
IOCTOBEPHOCTH NOJYYEHHOW MH(POPMALIMK HA OCHOBE MMEIOLINXCS 3HAHUH M JONOJHHUTEIbHBIX
HCTOYHUKOB,

UCTIONIb30BaTh MpPH BBIMOJHEHUH Y4YeOHBIX 3alaHU HAy4HO-TIOMYJSIPHYIO JIUTEPATypy
(u3NUeCKOro COAep KaHMs, CIPaBOYHBIE MAaTepHANbl, pecypcbl ceTh MHTepHeT, BIaieTh
npuéMaMi KOHCIIEKTUPOBAHHUs TEKCTa, NpeoOpa3oBaHus WHPOPMALMK W3 OOHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3nmaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOINEHHUs] HA OCHOBE MH(pOpMauu 3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUYECKOTO COAEpPIKaHMs, MyOIMYHO MPEACTABISTh PE3yJIbTaThl
NPOEKTHOH WJIM HCCIIEAOBATENIbCKON IEATENbHOCTH TMPU 5TOM TI'PaMOTHO HCIIONb30BATh
U3yUYCHHBII NOHATUIHBIA anmapar U3y4aeMoro pasaena (pu3uKu U COMPOBOXKIAATH BBICTYILICHHE
npe3eHTaImed ¢ yuéToM 0COOEHHOCTEH ay IUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
N KoanuectBo yacos
[\
/ HanmeHoBaHue pa3fesioB U TeM NPOrpaMMbl B Konrtpoabnbie | [lpakTnueckue | IJIEKTPOHHBIE (LH(PPOBbIE)
n/n
cero padoThI padoThI o0pa3oBaTejibHBIE PeCypChl
Paszpen 1. ®usuka u e€ posib B NO3HAHMH OKPYKAKOIIEr0 MHPa
Bbubnuoreka [IOK
1.1 | @ — 2
HSHIita T Hayxa O TIpHPOAS httos://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
12 | @ 4 3
VISHHCCIHE BETHAMHBL https://m.edsoo.ru/7f416194
bubnmuorexa IHOK
1.3 | EcrecTBeHHO-Ha i METOJ MTO3HA 2 1
TECTBEHHO-HAYHHBIM METOR HOSHAHMA https://m.edsoo.ru/7f416194
Hroro no pazneny 8
Paspnean 2. IlepsoHayanbHbIe CBEAEHHS 0 CTPOGHHH BelIECTBA
bubnmuorexa IIOK
21 | C 2 1
TPocHHE BetilecTBa https://m.edsoo.ru/7f416194
bubmuorexa IHOK
22 €HUE U B3aUMOJEHCTBUE Uac elecTBa 4 2
Jlpiikettiie 1 B3AHMONCHCTBHE HACTHL| BELLECTB httos://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
23 | A 1
TPETATHDIC COCTORHIA BElecTBa httos://m.edsoo.ru/7f416194
Hroro no pazneny 7
Paznen 3. /IBu:KeHHEe U B3aUMOeliCTBHE TeJ
Bbubnuoreka [IOK
31 M 10 2
CXQHHHCCKOE ABIDIerIe httos://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
32 | U 9 1 1
HCPHIA, Macea, TioTHOCTS https://m.edsoo.ru/7f416194
3.3 | Cuna. Bugser cun 15 1 3 Bbubnmuoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

Hroro no pazneny 34
Pazaen 4. laBieHne TBEPABIX TeJl, JKHAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBiaeHus: TBEPABIMU 5 5 Bbubnmuoreka [IOK
' TeJIaMU, JKUAKOCTSIMU U Ta3aMH https://m.edsoo.1u/7f416194
Bbubnuoreka [IOK
42 6
Hlapneie xKHakocTH https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
43 ATvochepoe napnerme . ! https://m.cdsoo.ru/7f416194
44 JleficTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B 12 3 Bbubnmuoreka [IOK
' HUX TEJIO https://m.cdsoo.ru/7f416194
Hroro no pazneny 28
Pa3gen S. PaGoTa u MomHOCTB. JHeprus
Bbubnuoreka [IOK
3.1 | Pabora u mommocts 6 ! https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
52 | HpocTle MexaHH3MbL 8 2 https://m.cdsoo.ru/7f416194
bubnuoreka [IOK
53 | M 5 1
CXAHHHCCkan JHepri httos://m.edsoo.ru/7f416194
Hroro no pazneny 19
Pa3nen 6. [loBTOpuTE1bHO-0000 A0 M MOAYJIb
6.1 | IloBropurenbHO-0600MIa0OIMuUi MO JIb 6
Hroro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 102 23



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoanuyecTBO 4acos

Ne i/ HaumeHoBaHue pa3aesioB H TeM B Kontpoabhubie | IIpakTuueckue dnekTpoHHbIe (HU(PPOBLIE)
NMPOrpamMMblI cero padoThI padoThI o0pa3oBaTejibHbIE PeCypChl
Paznen 1. TenyoBble ABJIEeHNS
. bubnuoreka [IOK
1.1 C 6
TPOCHHE H CBOHCTBA BELLECTRA https://m.cdsoo.ru/7f418 1ce
bubnuoreka [IOK
1.2 T 33 1 6.5
CIIOBBIE MPOLECCRt https://m.cdsoo.ru/7f418 1ce
Hroro no pazneny 39
Pa3pen 2. DiaekTpuyeckne U MATHUTHBIE SIBJICHHS
21 DJeKTpUUeCKue 3apsapl. 3apsoKCHHbBIC TeIa U 9 | bubnuoreka [IOK
' HUX B3alMOJIEHCTBUS https://m.edsoo.ru/7f418 1ce
22 IToCTOSIHHBIN 3JIEKTPUYECKUI TOK 31 1 10 budmorexa [TOK
https://m.edsoo.ru/7f418 1ce
23 MarsuTHbI€e SIBJICHUS 11 4 bubnuorexa LOK
https://m.cdsoo.ru/7f418 1ce
bubnuoreka [IOK
2.4 9 7 1 1
JICKTPOMATHHTHA HHAYKLHA https://m.cdsoo.ru/7f418 1ce
Hroro no pazneny 58
Paznen 3. [loBTOpUTE1bHO-0000 A0 MI MOAYJIb
3.1 [ToBTOpUTETBHO-0000IIAO NN MOAYJIb 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

HaumeHoBaHue pa3aesioB H TeM

KoanuyecTBO 4acos

Ne n/n Konrponbnbie | [IpakTudyeckue | JJIEKTPoHHbIE (UH(POBLIE)
NMPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTejibHbIE PeCypChl
Paznen 1. Mexanu4yeckue siBJeHHs
11 MexaHn4ueckoe ABMKEHHE U CITOCOOBI €ro 30 | 4 bubnuoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa IOK
1.2 B i 18 4
sauMoaencTere Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa IHOK
13 3 15 1 2
AKOHDBL COXpaHCHHA https://m edsoo.ru/7f41a4a6
Hroro no pazneny 63
Pazagen 2. Mexann4yeckue KoJe0aHHSI U BOJIHBI
bubnuoreka [IOK
2.1 MexaHunueckue koneda 8 3.5
HAHIICCRHC RonehatA https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
22 MexaHu4deckue BO .3 10 3
HAHHTCCKHE BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 18
Pa3gen 3. DnekTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHbBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TOJIE U 6 bubnuoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pazgen 4. CBeToBbBIE SIBJICHHS
bubnuoreka [IOK
4.1 3ako acmpocTpaHe cBeTa 8 2
KOHbI PACTPOCTPARCHHA CBET https://m.edsoo.ru/7f41a4a6
b K
42 JInH3b! 1 onTHYECKHE IPUOOPHI 6 1 nommorexa [10

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



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

bubnuoreka [IOK

43 Paznoxenne Oenoro cBeTa B CIIEKTP 2 1 httos//m odsoo /764 1ada6
Hroro no pazneny 16
Pa3nen S. KBanToBble siBJieHUs
bubnuoreka [IOK
5.1 Hcnyckanue v NorioueHue CBeTa aTOMOM 4 1 hitps://m.c dsocI)_.[ru 764 1adat
bubnuoreka [IOK
32 CTpoenne atomHoro xpa . https://m.edsocl)_.[ru/7f4la4a6
bubnuoreka [IOK
>3 Aneptle peaxLit ! https://m.edsocl)_.[ru/7f4la4a6
Hroro no pazneny 16
Pa3aen 6. [loBTOpUTE1bHO-0000 A0 M MOAYJIb
6.1 MexaHu4deckue siBJICHUs! (IOBTOPUTEIBHO- 6 3
0000 MOy JIb)
62 TennoBbie siBIEHUS (TIOBTOPUTETBHO- 3
obobmaromuii MoayJib)
6.3 DNIeKTPOMArHUTHBIE SIBJICHHUSI 3 .
(moBTOpHUTETHEHO-0000IIAO LTI MOAYJTb)
6.4 CBeToBbI€ sIBII€HUS (IIOBTOPUTEIbHO- | |
0000marmuit MOy Jib)
6.5 [ToeTOpUTEPHO-0000MIAKO NN MOAY b 4 ngj;;f;:ogzi 112426
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5



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

MHOYPOYHOE IVIAHUPOBAHHE 7 KJIACC

KosngecTBo yacos

J‘; Tema ypoka Beero Koutposasubie | [IpakTuaeckue “333::“;[ JyeKTpoHHBIE TH(POBBIE
pa6oTb1 pa6oTb1 o0pazoBaTtesibHbIE pecypchl
Paznen 1. ®uzuka u e€ posib B NO3HAHUU g
OKpY’Kaoliero Mupa
Paszpen 1.1. ®u3uka — Hayka o npupoae 2
®dusnka — Hayka 0 nmpupoze. ABneHus npupoabl 1 01.09.25
2 @u3nYecKue sIBJICHUS 1 03.09.25
Pazgen 1.2. ®usuuecKkue BeJIMIUHbI 4
3 dusnueckue BeanuuHbl. PasMepHocTs. @Pusnueckue | 05.09 25
npuOopbl. IlorpemHocT npu NpsIMbIX H3MEPEHUSIX S
4 VYpok-uccienosaHue "I/I3Mepe"HI/1e JIMHENHBIX pa3MepoB | ! 08.09.25
TeJ U MPOMEXKYTKOB BpEMEHU
5 H§§opaTopHaﬂ"pa60Ta "U3mepenne 00béMa KUIKOCTH U ! ! 10.00.25
TBEPAOIO Tena
6 JlaboparopHas pabora "OnpeneneHne pa3MepoB MaJIbIX | ! 12.09.25
ten. Meton psigos”
Pasnen 1.3. EcTecTBeHHO-HAYYHBIH METO/ NMO3HAHHS 2
7 MeTtonbl HaydHOTO No3HaHMs. Onucanue GU3NIeCKUX | 15.0925 bubnmuoreka IOK
SIBJIGHUN C MOMOILLBIO MOAENEN https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoressl: 1aJTbHOCTh
8 MOJIETA MAapPUKa, MYLIEHHOTO TOPU3OHTAIBHO, TEM 1 1 17.09.25
OoJbile, yeM OoJblle BbICOTA ITycka"
Pasnea 2. IleppoHadanbHbIe CBEAECHUSI O CTPOCHHUH 7
BellecTBa
Pa3nen 2.1. CtpoeHue BemecTBa 2



https://m.edsoo.ru/ff09f72a

9 Crpoenue Bemecta. ONbITHI, TOKa3bIBAIOLINE | 19 0925 bubmmnorexa LIOK
TMCKPETHOE CTPOSHHUE BeIleCTBa o https://m.edsoo.ru/ff09fc0a
Jlaboparophas pabota "OueHka quamerpa aToMa

10 patopraz p HEHKa AMavieTpa aToMa | 1 22.09.25
METOZIOM PSAOB (C UCTIONb30BaHUEM (oTorpaduii)

Paznen 2.2, /IBU:KeHHE U B3AUMOJAEHCTBHE YACTHIX 4
BellecTBA
Ypok-uccnenosanue "HabmoneHue TemioBoro

11 | pacmupenus ra3oB. OnbITE IO OOHAPYIKEHUIO TEHCTBHS 1 24.09.25
CHUJI MOJIEKYJISIPHOTO IPUTSIKEHUS"

19 JBmwxenue yactui Bemectsa. Auddysus. bpoyHosckoe | 26.09.25 bubnuoreka [IOK
JIBYKEHUE o https://m.edsoo.ru/ff0a013¢
Ypok-uccnenosanne "Habmonenue n oObscHeHHE

13 0P 8 ACHHE 1 OBBACHERH 1 29.09.25
OpPOYHOBCKOTO IBMXKEHUS U quddy3nn

” B3auMosielicTBIE YaCTHI BEIECTBA:. MPUTSKEHNE U . 011025 bubmuorexa LIOK
OTTANKUBAHIIE AU https://m.edsoo.ru/ff0a0378
Pa3pen 2.3. ArperatHbie COCTOSIHUSI BelIeCTBA 1

s ArperaTnble cocTosiHus BemecTBa. OcobeHHOCTH . 031025 bubnuorexa LIOK
ATPETATHBIX COCTOSIHMI BOJIbI AU https://m.edsoo.ru/ff0a0378
Paznen 3. /IBu:KeHHEe U B3aUMOAeliCTBHE TeJ 34
Pazgen 3.1. Mexannueckoe ABHKEeHUE 10

16 Mexanuueckoe npuxenue. [1yTs, TpaekTopus, | 06.10.25 bubmmorexa LIOK
nepemMerneHne o https://m.edsoo.ru/ff0a05¢c6

bubnmuorexa IOK

17 | PaBHOMepHOE 1 HepaBHOMEpHOE ABIKeHHE. CKOPOCTh 1 08.10.25

P P P A P https://m.edsoo.ru/ff0a05¢c6
Haxoxnenue ckopocTH, MyTH eMe
18 A P , T U BpEMEHU TIpU 1 10.10.25 bubnuoreka [JOK

PaBHOMCPHOM HpﬂMOJ’IHHGfIHOM JABHIKCHUH

https://m.edsoo.ru/ff0a079¢



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

JlaboparopHas padora "Onpenenenne CKOPOCTH

19 . 13.10.25
PaBHOMEPHOTO JIBH)KCHHUSI
bubnuoreka [IOK
20 | I'paduku npsIMONMHEHHOTO PABHOMEPHOT'O ABIKEHUS 15.10.25 https://m.cdsoo. ru/Ff0a0ac4
bubnuoreka [IOK
21 | Pewenue 3ama4 no treme "Pacyer cpenHei ckopocTh” 17.1025 | https://m.edsoo. ru/Ff0a0acd
JlaboparopHas padora "Onpenenenne cpeaHel CKOPOCTH
22 | CKONBbKEHUs OpycKa WM [IapUKa MO HAKJIOHHON 20.10.25
MJIOCKOCTH"
OTtHocuTenbHOCTD ABMKeHUs. CrioxkeHue ckopocTel npu
23 22.10.25
napajyieIbHOM JIBHKCHUH
[Nonyuenne u ananu3 rpaguKoB 3aBUCUMOC
24 y pad T T 24.10.25
CKOPOCTHU JIBHKEHUSI OT BPEMEHU
25 Pemenue rpadudecknx 3agad mo reme "MexaHUKa. 03.11.25
PaBHOMepHOE NpsIMONIMHENHOE ABMKEeHNE" o
Pazaen 3.2. MHepuus, macca, nJI0OTHOCTh
26 | SlBneHue nHepUMU. 3aKOH HHEPLIUH 05.11.25 budmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
BzaumMopelicTBue Ten Kak NpUYMHA U3MEHEHUSI CKOPOCTH.
27 | Macca Tena kak Mepa UHEPTHOCTH Teja Npu 07.11.25
MOCTYTATEIbHOM JIBUKEHUU
Ypok-uccnenosanue "CpaBHeHHE Macc MO
28 | P e | ~PapHeHie Mace 1 10.11.25
B3aUMOJCUCTBUIO TEJ
29 | I1noTHOCTH BELIECTBA 12.11.25 budmorexa [TOK
https://m.edsoo.ru/ff0a0fee
JlaboparopHas pabota "Onpenenerne IOTHOC
30 patopHaz p PeACIIeHHe IoTHOCTH 14.11.25

TBEpPOro Tea"



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

31 Pemenne 3agau nmo teme "Macca tena. IlnorHocTs | 17.11.25 bubnuoreka [IOK
BeliecTsa" https://m.edsoo.ru/ff0al23¢c
32 | Cmecu u crinasbl. IloBepxXHOCTHAs U JIMHENHHAs MIOTHOCTH 1 19.11.25
ITonroroBka Kk KOHTPOJIbHOM padoTe no Teme "Pusnka —
33 | Hayka o npupone. [lepBoHadanbHbIe CBEACHUS 00 AaTOMHO- 1 21.11.25
MOJIEKYJIIPHOM CTPOEHHUH BellecTBa. MexaHuka"
KonTponbHas padora no Teme "®Pusnka — Hayka o
34 | mpupone. [lepBoHauanbHbIE CBEACHUS 00 AaTOMHO- 1 24.11.25
MOJIEKYJIIPHOM CTPOEHHUH BellecTBa. MexaHuka"
Pazaen 3.3. Cuna. Buasl cua 15
35 | Cuna. fABnenue taroreHus. Cuna TAXKECTH 1 26.11.25 bubmmorexa LOK
httos://m.edsoo.ru/ff0al778
36 Hzobpakenue cui. Perenue 3anay rmo reme | 2811.25 bubmmorexa LIOK
"OnpeneneHne CUIIbI TSHKECTH" https://m.edsoo.ru/ff0al502
37 | Cuna ynpyroctu. 3akoH [ 'yka 1 01.12.25
bubnuorexa LIOK
38 | Bec tena. U3smepenue cuin. JlunamomeTp 1 03.12.25 https: /¢ dsocI;.Iru /0] 8cc
39 VYpok-uccienosanue "HaOmoaeHue n3aMeHeHUs] CKOPOCTH ! 05.12.25 bubnuoreka [IOK
MPHU B3aUMOJCHCTBUH TE" https://m.edsoo.ru/ff0al778
40 | Pemenue 3ana4 no teme "Cuna ynpyroctu. Bec tena" 1 08.12.25
JlaboparopHas pabota "OnbIThl, AEMOHCTPUPYIOLIIHE
41 | 3aBUCHMOCTb PacCTsDKEeHUs (neopMaLvn) NPy >KUHBI OT 1 10.12.25
MPUIIOKEHHOH cuiel”
bubnuorexa LIOK
42 | Cunatpenns ! 121225 htms://m.edsocl)_.[ru/ff()alb9c
43 | Cnoxenue cui. PaBHozelcTByOIIAs1 crjia 1 15.12.25 ngj;j;f;:ogzﬁma 1270
44 | Pemenue 3ama4 no teme "CiaoskeHue CHIL. 1 17.12.25 bubnuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70

PaBHopeiicTBytomas cua"

https://m.edsoo.ru/ff0alde0

Permenue 3agad no teme "Biaumoneiicteue tenn. CUIIB B

45 . 1 19.12.25
MEXaHUKE
Pemenue 3anau o reme "Cuna tpenus". Ypok-
46 | uccnenosaHue no Teme "HccnenoBaHue 3aBUCUMOCTH 1 22.12.25
CHUJIBI TPEHUSI OT IUIOIIAAU COMTPUKOCHOBEHUS"
JlaboparopHast padota "OmBITHI, IEMOHCTPUPYIOIIHE
47 | 38BUCHMOCTD CHUIBI TPEHHA CKONKEHHS OT CIIEI | 241225 bubmuoreka [IOK
JABJICHUS U XapaKTEPa CONMPUKACAKOIINXCS https://m.edsoo.ru/ff0alcc8
noBepxHocTen"
43 Pemenue ianaq o teme "B3aumoneiicteue Ten. Cumel B | 26.12.25
MEXaHUKE
49 | KonTponbHas pabota o Teme "B3anmoneiictsue Ten" 1 29.12.26
Pazaen 4. laBjieHne TBEPABIX TeJl, (KMAKOCTEH U ra3oB 28
Pasnea 4.1. laBnenne. Ilepenaua nasnennst TBEpabiMu 5
TeJIAMH, *KUAKOCTSIMH U ra3amMu
) bubnmuoreka [IOK
50 | JlaBneHue TBEPABIX TEN 1 12.01.26 hitps://m c dsocI)_.[ru 02206
51 Ypok-s3kcrnepumenT "CriocoObl onpeaeneHus: JaBJIeHUs | 14.01.26 bubnuoreka [IOK
TBEpPAOro Tea" https://m.edsoo.ru/ff0a20a6
5 VYpok-ucciaenosanue "3aBUCUMOCTD AaBJICHUS ra3a OT ! 16.01.26 bubnuoreka [IOK
TeMIepaTypo" https://m.edsoo.ru/ff0a2376
53 | JlaBnenue xxunkocTed U ra3oB. 3akoH Ilackams 1 19.01.26 ngg;;f;:ogzifoazsbo
54 | IIneBmaTH4eCcKue yCTPONCTBA 1 21.01.26 Et?fs?/ljr(r):ee;saogr(z/fmﬁ 136
Paznen 4.2, /laBiaeHne sKUAKOCTH 6
55 | 3aBHCUMOCTD IaBJIECHUS KUIKOCTU OT TITyOUHBI 24.01.26 bubmmorexa LIOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a3136

https://m.edsoo.ru/ff0a2718

56 | I'mppocTtaTndeckuii napagokc 1 26.01.26
bubnuoreka [IOK
57 - "N " 1 28.01.26
Ypoxk-npoekt "U3ydeHne coOOIarUInxcsi COCYA0B https://m cdsoo ru/f0a2970
bubnuoreka [IOK
58 - "T " 1 30.01.26
Ypoxk-korpeperuus "I mapaBIuuecKue MEXaHU3MbI hits://m.cdsoo ru/ff0a3136
59 Hcnonb3oBaHue BHICOKUX JaBJIEHUIN B COBPEMEHHBIX ! 02.02.26
TEXHOJIOTHSIX
60 | Pemenune 3agau no teme "JlaBnenue xuakocTu" 1 04.02.26
Pa3nen 4.3. AtmocdepHoe n1aBiaeHne 5
B bubmmorexa LIOK
61 | A 1 06.02.26
T™MOcdepa 3eMIId U IPUYNHBI €€ CYIeCTBOBAHUS https://m cdsoo ru/ff0a2bsa
2 VYpok-uccnenosanue "lIposiBneHue necTaus | 09.02.26 bubnuoreka [IOK
aTMOC(pepHOTro aBIeHUS " o https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
63 U . T 1 11.02.26
3MepeHue armocdepHoro nasieHus. OnbiT Toppuyueniu hits://m.edsoo ru/f0a2das
3aBUCUMOCTb aTMOC(HEPHOTO TABJICHUS OT BBICOTHI HAJ
64 oBHeM Mopsi. [Ipubops! ang uaMepeHus: aTMochepHOro 1 13.02.26 bubmmorexa LIOK
P pA. HpHDOpRIA P P o https://m.edsoo.ru/ff0a2fc4
JaBJICHUSI
65 Bapomerp-anepounn. AtmochepHoe qaBieHHUe HA | 16.02.96 bubmmorexa LIOK
Pa3IUYHBIX BBICOTAX o https://m.edsoo.ru/ff0a2fc4
Pazgen 4.2. /leiicTBHE )KUAKOCTH U ra3a Ha 12
NOrpyK€éHHOE B HUX TEJI0
bubmuoreka IIOK
66 B . A 1 18.02.26
BITAJIKMBAIOILAS CUa. 3aKOH ApxuMena https://m edsoo ru/f0a3276
67 | Pemenue 3anau no teme "3akoH Apxumena" 1 20.02.26
68 Ypok-uccnenopanye "IKCIEPUMEHTAIbHOE OOHAPYKEHHE | 25.02.26

I[efICTBPIﬂ KUOKOCTHU U I'a3d Ha NOTPYKEHHOC B HUX TEIo"



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

69 JlaboparopHas pabota "OnpeneneHne BITAIKHBAIOLIEH ! 270296 bubmmnorexa LIOK
CHUJTbI, TENCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTH" o https://m.edsoo.ru/ft0a33fc
70 | IlnaBanue Ten 1 02.03.26
JlaboparopHas padora "HccnenopaHue 3aBUCUMOCTH Beca
71 | Tena B BOnme OT 0ObeMa MOTPYKEHHON B KUIKOCTh YaCTH 1 04.03.26 bubmmorexa LIOK
" ! Py 8 T https://m.edsoo.ru/ff0a3514
Tena
72 | BosgyxonnasaHnue. I1naBanue cynos 1 06.03.26
7 Pemenne 3aga4u no teme "3akoH Apxumena. Y cloBus | 11.03.26 bubnuoreka [IOK
rjiaBaHus Ten" S https://m.edsoo.ru/ff0a3654
74 Pemenue 3anau no teme ""I[eﬁCTBHe JKUJIKOCTH U ra3a Ha | 13.03.26
MOTPYKEHHOE B HUX TEJIO
75 Vpox-npoeKrWKOHCprgPOBaHH??peOMeTpaLuulnonxnll | 16.03.26
onpeAesieHue rPy30MoabEMHOCTH
76 IMoaroroska k KOHTpO.]'IbeOI\/'I pa6o"Te no teme "JlaBnenue | 18.03.26
TBEPABIX TEJI, JKUAKOCTEH U Ta30B
77 KOHTpOHbIjaﬂ pa6o:a no TeMe "JlaBieHue TBEPAbIX Te, | 20.03.26
JKUIKOCTEH U ra3oB
Pa3gen S. PaGoTa u MOIHOCTB. JHeprus 19
Pa3pean S.1. PaboTa u momHocTh 6
bubnuoreka [IOK
78 | Mexanudeckas pabora 1 30.03.26 https://m_edsoo ru/fa382
Bbubnuoreka [IOK
79 | M 1 01.04.26
OUIHOCTR https://m.edsoo.ru/ff0a3f82
80 | Pemenue 3aa4 Ha onpenesneHue padoThl U MOLTHOCTH 1 03.04.26
81 | PaboTa cuJIBI TSDKECTU U CUJIBI TPEHHS 1 06.04.26
82 Pemenue 3ana4 o Teme "PaboTa CHITBI TSDKECTH U CHITBI | 08.04.26

TpeHus"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

VYpok-uccnenosanue "PacyéT MOIHOCTH, pa3BUBaeMOM

83 ) . 10.04.26
IIpU NOABEME T10 JIECTHULE
Pazgen S.2. IIpocTbie MeXaHM3MBI
bubnuoreka [IOK
84 | Ilpoc 13.04.26
POCTBIC MCXAHIIMEL https://m.edsoo.ru/ff0a478e
85 | MomeHT cunbl. 1IpaBuiao MOMEHTOB 15.04.26 busmorexa HOK,
https://m.edsoo.ru/ff0a48a6
%6 JlaboparopHas padora "M3ydeHue Hpa]iI/IJ'Ia peIyara Jist 17.04.26
MOJBUKHOTO U HEMOJBUKHOTO OJIOKOB
bubnuoreka [IOK
87 | "3omotoe " 20.04.26
FIOTOC TIPABHIIO™ MEXAHHIH https://m.edsoo.ru/ff0a4c48
Ypok- "1
28 POK-TIPOEKT poeKTI/IpO"BaHI/Ie MOJIUCIIACTOB C 22 0426
3a/laHHbIMH MTapaMeTpaMu
Ypok- "IT 0
29 pok-KoH(pepeH s pOCTbI"e MEXaHU3MbI B OBITY, 24,0426
TEXHHKE, )KUBbIX OpraHu3Max
K o
90 03(ppuUIMEHT MONEe3HOrO AEMCTBUSI MPOCTHIX 270426
MEXaHU3MOB
o1 JlaboparopHas padora "O"npeneneHI/Ie KIIJ] monBr:kHOTO 20.04.96
U HETIOJIBUKHOT'O OJIOKOB
Pasnen 5.3. Mexannueckasi JHeprust
90 Mexannueckast sHeprus. Kunernueckasi 1 NOTeHIMANIbHAS 04.04.26 bubmmorexa LIOK
SHEPrus o https://m.edsoo.ru/ff0ad252
. bubmuoreka [IOK
93 | 3akoH coxpaHe €XaHUYECKO 06.05.26
KOH COXpAHEHHA MEXQHIHCCKON SRCPTIH https://m.edsoo.ru/ff0a4360
Ypok-3KCcriepuMeHT "IKCIEPUMEHTANIBHOE OMpeneieHNe
94 | U3MEHEeHUs1 KHHETUYECKON U NOTEHIMAIBHON SHEPTUH 08.05.26
IIPU CKAaTbIBAHUU TeJIa 10 HAKJIOHHOM MmiockocTu"
95 | IlonroroBka K KOHTPOJIbHOM padoTe o Teme "PaboTa u 11.05.26



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

MOIIHOCTb. JHeprus"

KonTponpHas padora no Teme "Pabota 1 MOITHOCTE.

96 Sneprus” 1 13.05.26
Pa3nen 6. [loBTOpUTE/IbHO-0000 A0 IMI MOAYIb 6
97 | Pabora ¢ TekcTamu 1o Teme "MexaHn4deckoe IBHUKeHne" 1 15.05.26 Et?fs?/ljrfee;saogr(;l;ma%%
98 | Pabora c Texcramu no Teme "Ctpoenue Bemecrsa” 1 18.05.26
99 | Pabora ¢ Texctamu no Teme "Cuiibl B mpupoze” 1 20.05.26
100 Pabora ¢ Texcramu no Teme "JlapneHne TBEPIBIX TEI, | 22.05.26 bubnuoreka [IOK
SKUOKOCTEH U ra3os” https://m.edsoo.ru/ff0adffe
101 | PaBora ¢ Tekctamu no Teme "DHeprus” 1 23.05.26
102 | Pabora ¢ Texkctamu no Teme "[IpocTeie MexaHN3MBI" 1 25.05.26
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

MNOYPOYHOE IIVIAHUPOBAHME 8 KJIACC

KosngecTBo yacos

DJIeKTpOHHbIE LH(POBbIE

Ne Hara
o/ Tema ypoka Beero Kourposbnbie | IIpakruyeckue e — o0pa3oBaTte/ibHbIe
paboTnl padoTsbI pecypchbl
Paspnea 1. Tennosele siB1eHust
1.1 CtpoeHue u cBoiicTBa BelecTBa 6
| OCHOBHBIE TIOJIOKEHHUST MOJICKYJIIPHO-KUHETUYECKON TEOPUH | 01.09.25 bubmmoreka LIOK
U VX OIBITHBIE OATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 | Macca u pa3Mep aTOMOB U MOJIEKYJI 1 03.09.25
3 Mopnenu TBepOTO, JKUAKOTO U Ta3000pa3HOro COCTOSTHUH | 05.09.25 Bbubnuoreka [IOK
BEILECTBA https://m.edsoo.ru/ff0a540¢
4 Ypok-koHpepenius "Kpucraniuueckue u aMmopgHbIe Tea. | 08.09.25 bubnuorexa LIOK
I'paden. ITonyueHne NCKYCCTBEHHBIX aMa30B" o https://m.edsoo.ru/ff0a5800
bubnuorexa LIOK
5 CmauuBaHue U KanwsIpHOCTh. IloBEpXHOCTHOE HaTs>KEHUE 1 10.09.25 https://m o dsocI)_.[ru 025530
bubnuorexa [IOK
6 | TerioBOE pacUIMpPEHUE U CHKATUE 1 12.09.25 https-//m ¢ dsocI;.[ru 025226
1.2 TennoBbie NpoLecchl 33
7 TennoBoe nBmxeHue. Temneparypa 1 15.09.25
TeMneparypHble HIKaJIbI 1 17.09.25
) bubmmorexa LIOK
9 | BHyTpeHHsIsl 3HEPTUS U CTIOCOOBI €€ N3MEHEHMSI 1 19.09.25 https://m ¢ dsocI)_.[ru 025060
bubnuorexa [IOK
10 | Buasl Terionepenauu 1 22.09.25 hittps-//m o dsocI)_.[ru 006412
1 VYpok-koHpepeHnius "Hcnonb30BaHne TEMIOBBIX CBOMCTB | 240925 bubnuorexa LIOK
BELLIECTB U MAaTEPHAJIOB B IIEJISIX SHEpProcOepekeHus " https://m.edsoo.ru/ff0a65¢c0
12 | KonuuecTBO TEMIOTHL. Y AeIbHAS TETIJIOEMKOCTD 1 26.09.25 | bubauoreka IIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

https://m.edsoo.ru/ff0a6976

VYpok-uccnenosanue "[IpoBepka runoressl JUHEHHON

Bubnuoreka [IOK
13 | 3aBUCHMOC cTonduka oc 29.09.25
BHOHMOCTH HHHHvbI TOTDHKA KHAKOCTH B . https://m.edsoo.ru/ff0a7088
TePMOMETPHUUECKOH TpyOKe OT TeMIepaTyphbl
14 YpasHenue TermioBoro Oananca. TermnooOMeH U TeIIoBoe 01.10.25
paBHOBecue. 3akoH Herorona—Puxmana o
15 JlaboparopHas padora "HccrnenoaHue siBIeHUS 03.10.25 Bbubnmuoreka [IOK
TEIUI000MEHa TIPY CMELITMBAHUHY X OJIONHOM U ropsiuell BOIbI" o https://m.edsoo.ru/ff0a6a98
Pemenue 3ama4 no teme "TernnooOMeH u TemioBoe
16 8 06.10.25
paBHOBECHE
JlaboparopHas pabora "Onpenenenne KOJIUIECTBA TEMJIOTHI,
17 | momy4eHHOrO BOAOW MPU TEMJIO00OMEHE C HATPETHIM 08.10.25 bubuorexa [TOK
y P . P o https://m.edsoo.ru/ff0a6bb0
METAJLTHYECKUM LIIJTHHAPOM
18 [InaBneHue u OTBEpACBAHUE KPUCTAJUTMUESCKIX BEIIECTB. 10.10.25 Bbubnmuoreka [IOK
VY nenpHas TEroTa riaBaeHus o https://m.edsoo.ru/ff0a71d2
Pemenne 3aga4 no teme "[lnaBneHue u oTBEpaeBaHNE
19 ! ! pAcEatH 13.10.25
KPUCTAJTHYECKUX Tell
20 JlaboparopHas pabora "OnpeneneHue yaeabHON TEMIOThI 15.10.25 Bbubnmuoreka [JOK
MJIaBJCHUS Jibaa” o https://m.edsoo.ru/ff0a72fe
VYpok-uccienosanue "CpaBHEHHE MPOLECCOB TIJIABICHUS
21 | KpUCTANIMYECKHX TEJ U Pa3MsT4eHUs P HAarpEBaHUU 17.10.25
amop¢HbIX Ten"
Bbubnuoreka [IOK
22 | IlapooOpa3oBanue u KkoHAeHcaus. Mcnapenue 20.10.25
poobP s . P https://m.edsoo.ru/ff0a740c
Kunenwue. YuenbHas TerioTa napoodpa3oBaHus.
23 | 3aBUCHMOCTb TEMIIEPATY Pl KUTIEHUS] OT aTMOC(EPHOTO 22.10.25 bubmorexa LIOK
patyp P S https://m.edsoo.ru/ff0a786¢
TaBJICHHUS
24 | Pewenne 3ama4 no reme "[lapooOpazoBanue u kunenune" 24.10.25



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Ypok-uccnenosanue "OObsICHEHHE 3aBUCIMOCTH

25 . 1 03.11.25
TEMIIEPaTypPbl KUIIEHUS OT AaBJIE€HUs
26 | HaceleHHBIH 1 HEHACBIIEHHBIN nap. BiaaxHOCTL BO3ayXxa 05.11.25
7 BraxxHocTs BO3AyXa U1 €6 1/13MevpeHI/Ie. JlabopartopHas padora 0.5 07.11.25 Bbubmuoreka [IOK
"OnpeneneHyre OTHOCUTENBHON BJIaKHOCTH BO3ayxa" https://m.edsoo.ru/ff0a7628
28 | Pemenue 3anau no reme "BriakHocTp" 10.11.25
29 Pewenue 3a1a4 u aHanmu3 CUTyaLUi, CBSI3aHHBIX C SIBJICHUSIMU 12.11.25
HCHIapeHUs U KOHJIeHCALuU
bubmmorexa LIOK
30 | DHeprus TomuBa. Y ieJabHas TEIJIOTa CTOPaHUs 14.11.25 hitps:/m c dsocI)_.[ru f0aTb5a
31 | IlpuHUMIIEI PaGOTHI TETUIOBBIX ABUraTENEH 17.11.25
32 | IlapoBas TypOuna. J[Burarens BHYTPEHHETO CrOPaHUs 19.11.25
33 | KII/] TennoBOro aABUrartesns 21.11.25 ngg;;f;;gﬁ}: RaTcTe
" " bubmmnorexa LIOK
34 | Pewenue 3ana4 no teme "KII/l TernnoBoro aeuraresns 24.11.25 https://m.c dsocI)_.[ru 0083
35 Ypok-koHpepenius "TernnoBbie ABUTATETN U 31T 26.11.25 Bbubnmuoreka [IOK
OKpY’KaroIeu cpeast” https://m.edsoo.ru/ff0a86ac
36 | Tennosble MOTEPH B TEILUIOCETIX 28.11.25
37 3aKOH COXpaHEHUs U MPEeBPALLEHHs SHEPTUU B MEXaHUUECKUX 01.12.25
U TETUIOBBIX MpOoLieccax
38 ITonroroBka k KOHTPOJIbHOM padore no Teme "Terosbie 03.12.25
sBJeHus. MI3MeHeHue arperaTHbIX COCTOSIHMMN BelecTsa"
KoHntponbHas pabota o Teme "TernioBble siBICHUS.
39 | U3MeHeHue arperaTHbIX COCTOSTHUMN BelecTna” 05.12.25

Pa3zpen 2. DaexkTpuueckne H MArHUTHBIE SIBJICHUSI



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

2.1 DaekTpuuecKue 3apsabl. 3apsKeHHbIE Tejla HX

9
B3auMoJeiicTBue
40 | DnexTpusauus ten. J{Ba poaa 3apsaoB 1 08.12.25
A1 VYpok-uccnenoBanue "HCCJ‘IGI{OB"aHI/Ie crocoOOB pPa3TMYHBIX ! 10.12.25
BELLECTB HA3JIEKTPU30BbIBATHCS
Bbubnuoreka [IOK
42 |B 5 . K 12.
3aUMOJICIICTBHUE 3apsDKEHHBIX Tell. 3akoH Kynona 1 12.12.25 https://m edsoo ru/ff0ag Tod
43 DnexTpuueckoe noje. Hanpssk€HHOCTD 3JeKTPUIeCKOro | 15.12.25 bubmmorexa LIOK
noJjs. IIpuHumn cynepno3umm 3JIeKTPUIECKUX NOJeH o https://m.edsoo.ru/ff0a8ala
44 Hocutenu snexkrpudeckux 3apsaoB. DJIeMeHTapHBbIN 3apsn. | 171225
Crtpoenue aToma
45 | 3aKOH COXpPaHEHUS 3JICKTPUUECKOTO 3apsiia 1 19.12.25
bubnmuorexa IIOK
46 | II 12.
POBOIHUKH, JUBJIEKTPUKHA U NONYIPOBOAHUKA 1 22.12.25 https:/m. cdsoo ru/ffasef6
47 ypOK-I'('OH(I)epeHLII/Iﬂ "JnexTpu3aLus B IOBCEHEBHOM | 24,1295
JKU3HHU
48 Pemenne 3aga4 no teme "3aKOH COXpaHEHUS SJIEKTPUIECKOTO | 26.12.25 Bbubnmuoreka [IOK
3apsima” o https://m.edsoo.ru/ff0a90cc
2.2 IloCTOSIHHBIHN JIEKTPHYECKHH TOK 31
. bubmmorexa LIOK
49 U 1 12
Dnextpuueckuii TOKk. UICTOYHUKH 3JIEKTPUUIECKOTO TOKA 29.12.26 https://m odsoo ru/ff0ad5ad
50 VYpok-uccienosanue "HccnenoBanue neicTBus ! 12.01.26 bubmmorexa LIOK
3AEKTPUUECKOTO OISl HA MPOBOAHUKU U AUSJICKTPUKHU" o https://m.edsoo.ru/ff0a96b2
. bubmmorexa LIOK
51 |2 1 14.01.26
JICKTPHHCCIHII TOK B MeTalliax https://m.edsoo.ru/ff0a9838
. bubmmorexa LIOK
52 1 16.01.
DNIEeKTPUUECKUH TOK B XKUIKOCTSIX U rasax 6.01.26 https://m_ edsoo ru/ff0a9838
53 | DnexkTpuueckas 1emnb 1 19.01.26



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

bubnuoreka [IOK

54 | Cuna A 21.01.26
718 ToKa. AMIIEPMETD https://m.edsoo.ru/ff0a8bd6
55 | Dnexkrpuueckoe HanpsikeHue. BoapTMmeTp 24.01.26
56 JlaboparopHas padora "?6op1<a U UCTIBITAHUE BJICKTPUUECKOH 26.01.26
L[ENTH MTOCTOSTHHOTO TOKA
57 3aBUCUMOCTb CHJIbI TOKA OT HalpsikeHus. 3akoH OMa st 280126 bubmmnorexa LIOK
y4acTKa IeIn o https://m.edsoo.ru/ff0a% 14
JlaboparopHas pabora "HccnenoBanue 3aBUCUMOCTH CHITBI
58 | TOKa, MPOTEKAIOLIETO Yepe3 PE3UCTOP, OT HAMPSIKEHUS Ha 30.01.26 bubmmorexa [IOK
> 1P B pesp P . P o https://m.cdsoo.ru/ff0aa04e
PE3UCTOPE U CONIPOTHUBIICHUS PE3UCTOPA
bubnmuorexa IOK
50 |9 Y 02.02.26
JIEKTPUIECKOE COMPOTUBJICHUE. Y IEIbHOE COMPOTUBIICHNE https:/m odsoo r/ff0aa738
60 JlaboparopHas pabora "Onpenenenne yaeabHOTO 04.02.26 bubmmorexa LIOK
COMPOTHBJICHUS IPOBOTHUKA" o https://m.cdsoo.ru/ff0aa738
61 Pemenne 3aga4 o reme "?J‘IGKTpI/ILIeCKOG COMNPOTHUBJICHHE. 06.02.26
Y nenapHOE COMPOTUBIICHHE
Bbubnuoreka [IOK
62 | Pe "3 Oma" 09.02.26
HICHHE SARAT 0 TEME 72alor LMa https://m.edsoo.ru/ff0aad4a
63 [MocnenoBarenbHOE U MApAIIIETbHOE COSAUHEHUS 11.02.26
MPOBOAHHKOB
JlaboparopHas pabota "IIpoBepka npasuia CIOKEHUS
64 | HanpsHKEHUH MPU MOCAEA0BATEIbHOM COCIUHEHUH 1B 13.02.26 bubmorera LIOK
P " P 8 8 ARy o https://m.cdsoo.ru/ff0aaa58
PE3UCTOPOB
65 Pemenne 3aga4 o reme "HOCJ‘IGI{OBaTeJ'IbiIOG u 16.02.26
napajuIeIbHOEe COSTUHEHUS TPOBOAHUKOB
66 JlaboparopHas padora "IIpoBepka nmpaBuiia sl CHIIBI TOKA 18.02.96 Bubnmuoreka [IOK
MPU NapaijIeIbHOM COETUHEHUHU PE3UCTOPOB" o https://m.edsoo.ru/ff0aadle
67 | Pemenue 3ana4 Ha npuMeHeHHe 3akoHa OMa JUJIs1 pa3JIngHOro 20.02.26 | bubmmnoreka LIOK



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

COCAUHCHUA TPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a

DJIC u BHYTpEeHHEE COMPOTHUBJICHHE NCTOYHUKA TOKA. 3aKOH

68 . 1 25.02.26
OmMa a1t TOJTHOM Lenn
69 Pemenne 3agau o reme "I/1C, BHYTpeHvHee CO'I"IpOTI/IBJ'IeHI/Ie ! 270226
HMCTOYHHKA TOKA. 3akoH OMa 115l IOJIHOW LIeTn
70 JlaboparopHas pabota "Onpenen"eHI/Ie OJ1C u BHyTpeHHETO ! 02.03.26
COMPOTHBJICHUS] HCTOYHHKA TOKA
71 | IlpaBuna Kupxroda 1 04.03.26
72 | JlabopatopHas pabora "IIposepka npasui Kupxroga' 1 06.03.26
7 Ypok-Huccae10BaHue "nyquHe Boan-ajvmeprIx ! 11.03.26
XapaKTEPUCTUK HEJTMHEWHBIX HJIEMEHTOB
74 Pabora snexTpruieckoro Toka. MOIHOCTh 3JEKTPUIECKOTO | 13.03.96 bubmmnorexa LIOK
TOKa o https://m.edsoo.ru/ff0ab124
75 JlaboparopHas pabota "Onpenenenne paboTbl 1 MOITHOCTH ! 16.03.26 bubmmnorexa LIOK
3JIEKTPUYECKOTO TOKa" o https://m.cdsoo.ru/ff0ab3e0
76 3axon [[xoynsa-Jlenna. [Torpeburenu 31eKTprUeCKOro Toka. | 18.03.26 Bbubnuoreka [IOK
Kopotkoe 3ambikanue o https://m.edsoo.ru/ff0ab660
77 Ypoxk-korpeperuus "OObsACHEHNE U TPUHLINI 1SHCTBHS | 200396 bubmmnorexa LIOK
JOMAIITHUX 3JIEKTPOHATPEBATENIbHBIX MPHOOPOB" o https://m.edsoo.ru/ff0abea8
IToaroToBka kK KOHTPOJILHOH paboTe Mo Teme
" Bubmuoreka [JOK
78 DJEeKTpUUECKUE 3apsiabl. 3apsLKCHHBIC TEIa U UX 1 30.03.26 ,
. . . " https://m.edsoo.ru/ff0abd2¢c
B3anMoAecTBUs. [IOCTOSHHBIN 3JIEKTPUUECKHI TOK
KoHnTponbHas paboTta 1o Teme "DeKTpudecKkue 3apsibl.
79 | 3apskeHHbIE TeNla U UX B3auMoaencTBus. I1ocTosHHBIM 1 01.04.26
SAEKTPUUECKHUI TOK"
2.3 MarHuTHbIe sIBJIeHHs 11
20 IlocTostHHbIe MarHUTBL. MarHuTHOE ToJie 3eMJTH U €T0 | 03.04.26 Bbubnuoreka [IOK

3HAYEHUE IJIs KU3HA Ha 3eMiie

https://m.edsoo.ru/ff0ac3d0
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VYpok-uccnenosanue "HM3yueHne MarHuTHOTO NOJIs

Bbubnuoreka [IOK

81 [IOCTOSIHHBIX MarHUTOB OIPU UX OOBEOUHEHUU U PA3LEIICHUH, 06.04.26
P 8 " pasa https://m.edsoo.ru/ff0acOba
Busyanu3zanust moJjist MOCTOSHHBIX MAarHUTOB
Bbubnuoreka [IOK
82 | OmbiT Opcrena. MarHuTHOE MOJIE JIEKTPUIECKOTO TOKA 08.04.26
p P https://m.edsoo.ru/ff0ac1d2
OmnbeiT AMiiepa. MarHuTHOE HOJI€ KATYIIKY C TOKOM.
’3 p y 10.04.26
[IpumeHeHMe JIeKTPOMArHUTOB B TEXHUKE
84 | Cuma Ammepa u onpenesieHne e€ HarpaBICHHs 13.04.26
Permenne 3anau mo reme "Cuia AMmepa u onpeneieHue eé
85 X patronp 15.04.26
HATPABJICHUS
DJEeKTPOABUTATENb TOCTOSIHHOTO TOKa. Mcrionb3oBaHue
86 | snexTpoaBUraTeneil B TEXHUYECKUX YCTPOUCTBAX U Ha 17.04.26
TPaHCTIOPTE
%7 JlaboparopHas pabota "HM3yueHne neiicTBUSI MArHUTHOTO 200496 bubmmnorexa LIOK
TOJISI HA TIPOBOJHUK C TOKOM" o https://m.edsoo.ru/ff0ac74a
Vpok-koH(pepeunust "IIpakTuueckoe MpUMEeHEHHE
gg | P deperiuns Tlp P 22.04.26
3IEKTPOABUTATENEH
29 JlaboparopHas pabora "KoHcTpynpoBaHue U U3ydeHHE 240426 bubmmorexa LIOK
paboThI AekTponBHUraTes” o https://m.edsoo.ru/ff0ac86¢
JIaGoparopHas pabora "Usmepenne KI1
90 patopraz paboTe pertiie KIIJL 27.04.26
3JIEKTPOABUTATEIbHON YCTAHOBKH
2.4 DaeKTPOMATHUTHAS HHAYKIUSA
Omeitet @apagest. 3aK0H 3JIEKTPOMATHUTHON UHIVKIIAN.
91 pai P YK 29.04.26
IIpasuino Jlenna
VYpok-uccaenosanue "HUccienoBanue H3MEHEHNU 3HAYEHUS U
o | P ) 04.05.26
HaTPABJICHUS] UHIYKIIMOHHOTO TOKA
Pertenne 3amgau mo reme "3aKk0H 3JIEKTPOMArHUTHON
93 P 06.05.26

unaykuuu. Ipasuno Jlenna"
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94 | Dnextporereparop. CriocoObl MOTYYSHUS SJIEKTPOIHEPTHU 1 08.05.26
Ypok-koHpepeHus "INEeKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
95 | ucrounnka sHeprun. IIpoOaemsr skonorun. TonnuBHbBIE 1 11.05.26
3JIEMEHTHI U 3JeKTpoModuH”
96 ITonroroBka Kk KOHTPOJIbHOH paboTe 1Mo Teme ! 13.05.26 bubmmnorexa LIOK
"JJIeKTPOMArHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
97 | KontponbHas padoTa "IneKTpOMarHUTHbBIE sIBJICHUS" 1 15.05.26
Pa3nen 3. [loBTOpUTE/IbHO-0000 A0 IMI MOAYIb 5
98 | Pabora c Tekcramu o Teme "TerioBble siBieHUs" 1 18.05.26 Et?fs?/ljr(r):eecll(sigra};macde
e e |
100 Pabora ¢ Texkcramu no Teme "TIOCTOSHHBIN SIEKTPUIECKUT ! 220526 Bbubnmuoreka [IOK
TOK" https://m.edsoo.ru/ff0acdc6d
101 | Pabora ¢ Tekcramu o TeMe "MarHuTHbIe siBJIeHUs" 1 23.05.26
102 | PaGora ¢ TekcTamu 1o TemMe "DIeKTpOMarHuTHast HHAYKIUS " 1 25.05.26
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5
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MNOYPOYHOE IIVIAHUPOBAHME 9 KJIACC

KosngecTBo yacos

DJIeKTPOHHbIE HH(POBLIE

Ne Jara
o/ Tema ypoxa Beero Kontpoabubie | IlpakTnueckne S — o0pasoBaTesbHbIE
padoTsbI paboTnl pecypchbl
Pazgen 1. MexaHu4eckue siBJieHUS
1.1 | MexaHu4ecKoe ABHKEHHE H CIIOCOObI €ro ONMHUCAHHS
| Mexanuueckoe nBukeHne. MarepuanbHas TOUKA. | 01.09 25
CriocoObl ONTUCaHUsT MEXaHUYECKOTO JBUKECHHUS o
) Cucrema orcuera. OTHOCUTEILHOCTh MEXAHUYECKOTO | 02.09 25 bubmuoreka IOK
JIBUYKEHUS https://m.edsoo.ru/ff0ad474
3 BekropHbI€ BENUYHHBI, ONEpaluu ¢ BEKTOPaMH, | 04.09.25
MPOEKIIUH BEKTOPOB
4 Pannyc-BekTOp MaTepuanbHON TOUYKH, IEPEMELICHNE HA | 05.09.25
TJIOCKOCTH
. bubmmoreka LIOK
5 PaBHOMEpPHOE NPSIMONTMHENHOE IBU)KEHUE 1 08.09.25 htps://m cdsoo. ru/ff0ad 19
6 Pemenne 3aga4u no teme "PaBHOMEpHOE MPSMOIMHEITHOE | 09.09.25
IBIDKEHUE"
HepasHoMepHOe npsimoniuHeliHoe ABkeHne. CpeaHsis u 11.09.25
7 MI'HOBEHHAas1 CKOPOCTB TEJa MPU HEPABHOMEPHOM 1
IBIDKEHUH
JlaboparopHas padora "Onpenenenne cpeaHel CKOPOCTH
8 CKOJIbJKEHUsT OpyCKa WITH IBIDKEHUS [IAPUKa IO 1 1 15.09.25
HAKJIOHHOM TJIOCKOCTH"
9 PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBUXKEHHUE. | 16.09.25 bubnuorexa LIOK
Yckopenue ' https://m.edsoo.ru/ff0ad8d4
10 | CkopocTh paBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO 1 18.09.25



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

nsrkeHus1. [ paduk ckopoctu

Pemenne 3agau no teme "CKOpOCTb paBHOYCKOPEHHOTO

11 . ) 19.09.25
NPSIMOJIMHEHHOTO IBUKESHUS
Ilepemernienne npu paBHOYCKOPEHHOM MPSIMOJIMHEHHOM

1 | CPEMCIICHHE TIDH PABHOYEKOP P 22.09.25
IBYKEHUH
JlaboparopHas pabota "Onpenenenne yCKkOpeHus Tea

13 | opu paBHOYCKOPEHHOM JIBIKEHHUH 110 HAKJIOHHOU 23.09.25 bubnuorexa LOK

P }.: P . https://m.edsoo ru/ff0adb18

MJIOCKOCTH
Pewenue 3anau no teme "l[lepemerenue npu

14 per b 25.09.25
PaBHOYCKOPEHHOM MPSIMOJIMHEITHOM BIKEHUN
JlaboparopHas padora "HMccnenoBanre 3aBUCIMOCTH

15 | myTH OT BpeMeHU NPH PaBHOYCKOPEHHOM IBH)KEHUH 0e3 26.09.25
HavaJbHOM ckopocTH"
I'paduueckas nHTEpIIpETALINS YCKOPEHHS], CKOPOCTH,

16 | npoiiAeHHOro MyTH U NMEepPEMEILeHUS IS 29.09.25
NPSIMOJIMHEHHOTO IBUKECHUS
Pemenue 3ama4 no teme "I paduueckas HHTEpIIpeTALUS

17 | yckopeHnus, CKOPOCTH, NPOUAEHHOIO MyTH U 30.09.25
nepeMeLeHust 171 MPSMOJIMHENHOrO IBUKEHU"

18 | Yckopenue ceobonnoro naaenus. Omnbitel [anmnes 02.10.25
Pemenue 3ama4 o teme "YckopeHne cBOOOJHOTO

19 . P 03.10.25
naieHus

20 | JIBmwxeHue Tea, OpOLIEHHOTO MO/ YIJIOM K TOPU3OHTY 06.10.25
Pemenue 3agau no reme "JIBuskeHue Tea, OPOIIEHHOTO

21 L P 07.10.25
MOJ{ YIJIOM K TOPU30HTY
Jlaboparophast padora "HccnenoBanue ABHKEHUS TEJIA,

22 paTopraz p ) 09.10.25
OpOLIEHHOTO MOA YIJIOM K TOPU30HTY

23 | Pemenne 3anga4 no Teme "JIBrokeHHeE Mo AeCTBHEM 10.10.25



https://m.edsoo.ru/ff0adb18

yCKOpeHusi CBOOOAHOTO maaeHus"

Bbubnuoreka [IOK
24 13.10.25
JBIKEHIE IO OKPYIKHOCTH https://m.edsoo.ru/ff0ac176
25 | JIuneiiHas U yrioBasi CKOPOCTb, MEPUOJ U 4aCTOTA 14.10.25
26 | CxopocTb U YCKOpEHHE MPH JBMXKEHUH IO OKPYKHOCTH 16.10.25
27 | Pemenue 3anau no teme "JIBrkeHHe O OKPYKHOCTH" 17.10.25
)8 Ypok-korpepenuus "PacnosHaBanne u npuOIHKEHHOE 20.10.25
ONMCaHNE PA3JIUYHBIX BUIOB MEXAHUYECKOTO JIBHIKEHUA" o
29 ITonroroBka K KOHTPOJIbHOH paboTe 1Mo TeMe 211025
"MexaHH4YeCKOe ABIKEHHE U CIIOCOOBI ero onucaHus"
30 KonTponbhas pabota mmo :eMe "MexaHu4yeckoe ABUKEHHEe 23.10.25
U CIIOCOOBI €T0 OMUCAHMS
1.2 | B3aumoneiicTBue TeJ
Bbubnuoreka [IOK
31 | II i H .B 10.
epBblili 3aKk0H HproToHa. BexkTop cuiibl 24.10.25 hitps./m edsoo. ru/ff0ac6] 2
Bbubnuoreka [IOK
32 ' B i H P i 03.11.25
Topoli 3akoH HeroToHa. PaBHOnelicTBYOIIasA cujia hits-//m.cdsoo ru/f0acT2a
. Bbubnmuoreka [IOK
33 |T H .C 04.11.25
pertuii 3akoH HerotoHa. Cyneprno3uuus cuil https://m._edsoo ru/ff0aco82
06.11.25 | bubnuoreka IIOK
34 | C .3 r
KA yTIPYTOCTH. Jakor 1 yka https://m.edsoo.ru/ff0aeca2
35 | Pemenue 3agau no teme "Cuna ynpyroctu" 07.11.25 | bubmmorexa LIOK
s yrpy httos://m.edsoo.ru/ff0atbie
JlaboparopHas padora "HMccnenoBanre 3aBUCUIMOCTH
. bubnmuoreka [IOK
36 | cuibl yIpPyroCcTH, BO3HUKAIOLIEH B MPYKUHE, OT CTENIEHH 10.11.25 ,
. httos://m.edsoo.ru/ff0ace28
nepopMaLuy npy>KUHbI
37 | Cuna tpenus. KosgduumeHnt tpenus 11.11.25 bubmorexa LIOK

https://m.edsoo.ru/ff0af738
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JlaboparopHas padorta "Onpenenenne ko3¢ puLireHTa

Bbubnuoreka [IOK

38 13.11.25
TPEeHUS CKOJIbKeHUs" https://m.edsoo.ru/ff0afa26
JlaboparopHas padora "HccnenoBanre 3aBUCIMOCTH
39 | cUJIBI TPEHUS CKOJIBXXEHUS OT CUJIbI HOPMAJIbHOTO 14.11.25 bubmorexa [TOK
P " P o https://m.edsoo.ru/ff0af8be
JaBJICHUSI
40 JIBr>KEHME TeJ MO OKPY>KHOCTH MOA A€UCTBUEM 171125
HECKOJIbKUX CHUJI
41 | 3axkon bepHymn u nogpéMHAas Cuia Kpblia 18.11.25
VYpok-koHpepenuus "CoBpeMEHHBIE JIETATEIbHbBIE
4p | @TNApaTLl, Cyna Ha MOABONHEIX KPLLILAX, aHTUKPLIIO Ha 20.11.95
CKOPOCTHBIX aBTOMOOWJISIX. J[BIDKEHHE 1moe3na Ha
MarHUTHOM moaymke"
Bbubnuoreka [IOK
43 21.11.25
Curna TSKeCTH Y 3aKOH BCEMHUPHOTO TATOTEHUS httos://m. edsoo. ru/F0af0d4
44 JIBr>KeHUE Tesl BOKPYT IpaBUTALIMOHHOTrO LeHTpa. [lepBas 241195 Bbubnmuoreka [IOK
KOCMHYECKast CKOPOCTh o https://m.edsoo.ru/ff0af5f8
Bbubnuoreka [IOK
45 |H 25.11.25
CEECOMOCTE 1 HEperpysi https://m.edsoo.ru/ff0af33c
46 PaBnOBecHe MaTepranbHON TOUKH. AOCOMOTHO TBEPIOE 271125 bubmmnorexa LIOK
TEJIO o https://m.edsoo.ru/ff0afe36
Bbubnuoreka [IOK
47 M T 28.11.25
OMCHT CHIBL LIpaBiilo MOMEHTOB https://m.edsoo.ru/ff0b02b4
48 Vpox-nccnenOB"aHHe "OnpeaeneHue HEHTPA TKECTH 01.12.95
Pa3TUYHBIX TEN
1.3 | 3aKkoHBI cOXpaHeHHUsI
49 HUmnynbsc Tena. U3smenenne nmmynbca. UMmynbe cuibl. 021225 Bbubmuoreka [IOK
Yrpyroe u Heynpyroe B3auMoIeiCTBUE o https://m.edsoo.ru/ff0b07fa
50 | 3akOHBI U3MEHEHHUs] U COXPAaHEHUsl UMITYJIbCa 04.12.25 | bubnuoreka LJOK
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https://m.edsoo.ru/ff0b096¢

51 | PeakTUBHOE IBUKEHUE 05.12.25
5 Pemenne 3aga4 no teme "3aKOH COXpaHEHUSI UMITYJIbCA. 08.12.25
PeakxtusHOE nBIKEHHE"
09.12.25 | bubnuoreka IIOK
53 | Mexanudeckast paboTa U MOIIHOCTb https://m.e dsocI)_.[ru JEF0b0as4
Bubnmuoreka [JOK
54 | PaboTa cuJIBI TSKECTH, CHIIBI YIIPYTOCTH U CHJIBI TPEHHS 11.12.25 https://m.c dsocI)_.[ru JFFOBOdbS
JlaboparopHas padora "Onpenenenne padbOThI CHITbI
55 | TpeHus npu paBHOMEPHOM JBUKEHHUH Teja MO 12.12.25
TOPU30HTAJIbHON MOBEPXHOCTH"
56 | Cpsi3b 3HEpruu U pabOTHI 15.12.25
JlaboparopHas padora "Onpenenenne padOThI CHITBI
57 | ynpyroctu npu nogabEmMe rpysa ¢ UCIoJb30BaHUEM 16.12.25
HETIOJIBMKHOTO U MOJIBIKHOTO OJI0KOB"
58 | IloreHuManbHasA SHEPTUs 18.12.25
59 Kunernueckas sHeprusi. Teopema 0 KHUHETUYECKOM 19.12.25 bubmmnorexa LJOK
SHEPrUn https://m.edsoo.ru/ff0b0c32
. Bbubnmuoreka [JOK
60 | 3aKOH U3MEHEHHUs U COXPAaHEHUs MEXaHUYECKON SHEepruu 22.12.25 htps://m.c dsocI)_.[ru JEFOb12fe
61 Pemenue 3anau no teme "?)vaKOHbI 1/131'\'/1eHeH1/m 151 23.12.25
COXPaHEHUsI MEXaHUYECKOU YHEPTUH
2 IToaroToBka kK KOHTPOJILHOH paboTe Mo Teme 251295 Bbubnuoreka [IOK
"B3aumMopeiicTBue Te1. 3aKOHbI COXpaHeHus" https://m.edsoo.ru/ff0b0408
63 KonTponbHas padora no Teme "B3aumoneiictsue Te. 26.12.25 bubmmnorexa LJOK
3akoHbI cOXpaHeHus" https://m.edsoo.ru/ff0b06ec
Pa3zpen 2. Mexanuueckue K0Jie0AHHUS U BOJIHBI
2.1 MexaHn4yeckue KoJ1e0aHUusA
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KonebarenvHoe nmkerne. OCHOBHBIE XapaKTEPUCTUKU

Bbubnuoreka [IOK

64 29.12.26
KoJieOaHui: MepPHO, YacTOTa, AMILUTUTYAa https://m.edsoo.ru/ff0b1858
MartemaTu4ecKkuii U NPy>KUHHBINA MasiTHUKH. Bii6 LIOK
nonnorexa
65 | JIab bora "U 0.5 12.01.26
aboparopHas pa ?Ta cciefioBaHue 3aBI/ICI/IMOCT'I'/I httos://m. edsoo ra/f0b20f0
nepuoaa kojedaHuil rpy3a Ha HUTH OT AJTUHBI HUTH
JlabopatopHas pabora "HccnenoBaHue 3aBUCUMOCTH
66 | mepuona kojedaHUi MPYKUHHOTO MAsITHUKA OT MacChl 1 13.01.26 bubmorexa [IOK
" Y o https://m.edsoo.ru/ff0b197a
rpysa
Bbubnuoreka [IOK
67 | T 0 15.01.26
ApMOHHHCCKHC KOTebarA https://m.edsoo.ru/ff0b197a
68 JlaboparopHas pa60Ti1 "3MmepeHue yCKOpEeHHUsI ! 16.01.26
CBOOOHOTO MaIEHUS
69 3aryxaroiue kojedanus. BelHykneHHble KoieOaHus. 19.01.26
Pe3onanc
70 | IlpeBpalneHne SHEPTUN TPU KOJIeOATEILHOM IBIKEHUT 20.01.26
VYpok-uccienosanue "[IpoBepka HE3aBUCUMOCTH MepUOAA
71 | xonebaHull rpy3a, MOABEUIEHHOTO K JICHTE, OT MaCChI 1 22.01.26
rpysa"
2.2 | Mexanuuyeckue BOJIHbL. 3BYK
Bbubnuoreka [IOK
72 | M ; 23.01.26
€XaHUYECKHE BOJHBI: MPOAOJBHBIE U MOTIEPEUHBIC httos://m edsoo ra/f0b2 Lfe
7 CFOI\/'ICTBa MEXaHUYECKUX BOJIH. [TiHA BOJIHBI M CKOPOCTh 26.01.26
e€ pacrpocTpaHeHus
74 Ypok-uccnenosanue "Habmonenue I/IHTe"p(bepeHuHH " ! 27 01.26
I PaKIUU BOJH Ha MMOBEPXHOCTU BOIBI
75 VpOK-Ko?(bepeHuHs[ "MexaH"quCKI/Ie BOJIHBI B TBEPAOM 29.01.26
tene. CellcMUUuecKre BOJHbI
76 | 3Byk. PacnpocTtpanenue u oTpakeHHE 3ByKa 30.01.26



https://m.edsoo.ru/ff0b1858
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77 | Pemenue 3anau no teme "3Byk" 02.02.26

78 VYpoxk-uccienopanue "IKCeprUMEHTaIbHOE OTIpeeIeHNe 03.02.26
IPAHUI] YaCTOTHI CJIBIITUMBIX 3BYKOBBIX KOJIeOaHUiT" o
I'poMkocCTB 3BYKa COTa TOHA. AKYCTHUYECKUIA

79 POMKOCTb 3BYKa U BbICOTA TOHA. AKYCTUYECKUI 05.02.26
pe30oHaHC.

20 Ypok-uccnenosanue "Habmonenue u o0bsiCHEHNE 06.02.26 Bbubnmuoreka [IOK
aKyCTHYECKOTO pe3oHaHca" o https://m.cdsoo.ru/ff0b23ca
Wndpassyk u ynerpassyk. Kondepenmus

81 | "HMcnonb3oBaHue yapTpa3Byka B COBPEMEHHBIX 09.02.26 bubmorexa [IOK

" YIRTPAsRY P o https://m.edsoo.ru/ff0b25f0
TEXHOJIOTHSIX
Pa3pen 3. DiieKTpoMarHuTHoe noJie u
3JIEKTPOMATHUTHBbIE BOJHBI
bubmuorexa IIOK
82 | Dnextpoma O€ MOoJIe U 3JIEKTpOMa € BO 10.02.26
JICKTPOMArHUTHOE TOJI€ U 3JIEKTPOMATrHUTHBIC BOJTHBI hitps-//m cdsoo r/ff0b2abe
83 | CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH 12.02.26
VYpok-koupepenuus "llkana 3J€KTPOMArHUTHBIX BOJIH.
. Bbubnmuoreka [JOK
84 | Mcnonp3oBaHKe 3JEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM 13.02.26
} https://m.edsoo.ru/ffOb2fe6
cBs3u. Paguonokauusi. Kocmudeckas CBsi3b

85 Pemenne 3a1a4 Ha onpeneneHne YaCTOThI U ITHHBI 16.02.26 | bubanoreka IIOK
3JIEKTPOMArHUTHON BOJIHBI https://m.edsoo.ru/ff0b2c6c

86 | DnexkTpoMarHuTHas npupoaa ceera. CKOpocTh cBeTa 17.0226 | bubmmorexa LIOK

P PHPOA ' P https://m.edsoo.ru/ff0b31d0
BonHOBBIE CBONCTBA CBETA: epdepe

87 JTHOBBIE CBOWMCTBA CBeTA. MHTEP(EePEHIMS 1 19.02.26
audpaxus
Pa3nen 4. CBeToBbI€ SIBJICHUA

4.1 3aKoHBI pacnpocTpaHeHHs CBETA
88 | JlyueBas Mozesb CBETa U FeOMETPUYECKask ONTHKA. 20.02.26 | bubmmorexa LJOK



https://m.edsoo.ru/ff0b23ca
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https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera

https://m.edsoo.ru/ff0b3658

[IpsimonuHelHOe pacIpOCTpaHEHUE CBETA. 3aTMEHHUSI

89 24.02.26
Connua u JlyHsl
90 | 3axoH orpaxeHus cseta. [lnockoe 3epkano 26.0226 | bubmiorera IOK
P ' P https://m.edsoo.ru/ff0b38c4
91 | Iloctpoenue nzobpakeHui, CHOPMHUPOBAHHBIX 3EPKATIOM 27.02.26
9 [Ipenomnenue ceeta. 3akoH npenomiieHus ceera. [lomHoe 02.03.26 Bbubnmuoreka [JOK
OTPa’KEHUE CBETA. T https://m.edsoo.ru/ff0b3aca
JlaboparopHas padora "HccnenoBanre 3aBUCIMOCTH yIJia
93 | mpenomIIeHus OT yrjia MajJeHusl CBETOBOIO Jyya Ha 03.03.26 bubmorexa LIOK
P y H" y o https://m.edsoo.ru/ff0b3cS¢c
TPaHUIE «BO3IYX-CTEKIIO»
04 VYpok-uccnenoBanue ""AHaJ'II/IS U OOBsICHEHHE 05.03.26
ONTHYECKOTO MHUPaXKa
Ypok-koHpepennus "Mcnonb30BaHNE TTOJTHOTO
95 | BHYTPEHHErO OTPAKEHUs. CBETOBOBI, 06.03.26
ONTHUKOBOJIOKOHHASI CBSI3b"
4.2 | JIuH3bI U oNTHYeCKHe MPUOOPBI
. Bbubnmuoreka [JOK
96 | JIuH3a, X0 Jay4ei B JIMH3E 10.03.26 htps://m.cdsoo ru/Ff0b3f2c
Bbubnuoreka [IOK
97 | @ 7 12.03.26
OPMYJId TOHROH JHHH https://m.edsoo.ru/ff0b444a
08 JlaboparopHas padora "Onpenenenne GOKyCHOTO 13.03.96 Bubnmuoreka [IOK
PACCTOSTHUS M ONITUYECKOM CHITBI COOMpAroIei JTUH3bI" T https://m.edsoo.ru/ff0b4206
99 [Mony4enue I/13f)6pa>KGHI/II71 C TIOMOIIBIO cOOUparomeit u 16.03.26
paccenBaroIei TNH3
100 Ypoxk-koupeperuus "TIpuHINT NEHCTBHS ONTHYECKUX 17.03.26 bubmmnorexa LJOK

npudopoB (MUKPOCKOM, TejIeckor, ¢poroanmnapar)"

https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'na3 xak ontuueckas cucrema. banzopykocts u

Bbubnuoreka [IOK

101 JATbHO30PKOCTD 19.03.26 https://m.edsoo.ru/ff0b4684
4.3 | PaznoxeHue 0eJioro cBeTa B CIEKTP
102 Paznoxenne Genoro ceeta B criektp. OnbiTel HbloTOHA. 20.03.26 bubnmuoreka L[OK
CrnoxeHue CieKTpaibHbIX IBETOB. Jlucnepcus ceera https://m.edsoo.ru/ff0cOfdc
Ypok-npaktukym "HabmoneHue u oObsICHEHUE OMBITOB
103 | mo paznoxenuto Oenoro csera B criektp. [lonyuenue 30.03.26 bubmmorexa HOK,
6ey1oro LBeTa MPH CIOKEHUHU LIBETOB" hitps://tn.edsoo.u/fflcbeZa
Pa3nen S. KBantoBble siBjieHHst
5.1 Hcenyckanue M NOIJIOIEHHUE CBETA aTOMOM
bubnuorexa LIOK
104 | Oneitel Pesepdopaa v nnanerapHast MOeIb aToMa 31.03.26 hitps:/m ¢ dsocI)_.[ru JF0c]2a8
105 Iloctynare!r bopa. Mogene atroma bopa. Ucniyckanue u 02.04.26 bubnuorexa LIOK
MOMJIOLEHUE CBETAa AaTOMOM. https://m.edsoo.ru/ff0c144c
. bubmmnorexa LIOK
106 | Keantbl. JInHEHUaTHIE CIEKTPHI 03.04.26 https://m o dsocI)_.[ru Jf0c]d4e
107 VYpok-npaktukyMm "HabnroneHune CriomHbx 1 06.04.26 Bbubnmuoreka [IOK
JUHEWYATBIX CIIEKTPOB U3JIyUYCHHS U UCITyCKaHHS" https://m.edsoo.ru/ff0c1550
5.2 | CTtpoeHne aToMHOro siApa
108 | PagnoaktuBHOCTDE. Anb(a-, OeTa- U raMma-u3nydeHus 07.04.26 ngj;j;f;;grouﬁfoc 1672
109 Crtpoenue atomHoro sinpa. HykioHHas Moziess aTOMHOTO 09.04.26 bubnuorexa LIOK
sAnpa https://m.edsoo.ru/ffOc18ac
110 | PapnoakTtusHble npespatneHus. M30Tonsl 10.04.26 Et?fs?/ljrif;sigzif%lam
111 | Ilepuon nonypacnana 13.04.25 ngg;lrf:;;grouﬁfoc Ibda
112 | Ypok-konpeperuus "JleiicTBrEe paiMOaKTHBHBIX 14.04.26 | bubmmnorexa LIOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

W3JIyY€HUH HA JKUBBIC OPTaHU3MBI. 3aluTa OT
PaANOAKTUBHOTO U3JTy4YeHHs"

https://m.edsoo.ru/ff0c2126

5.3 Snepublie peakuuun
SAnepHblie peakyu. 3aKOHbI COXPaHEHUS 3aPSITOBOTO U Bbubnuoreka [IOK
113 16.04.26 .
MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
Bbubnuoreka [IOK
114 |5 .C 17.04.26
HEpPTrus CBSI3H aTOMHBIX sifiep. CBsi3b MACCHI U SHEPTUH hitos-//m odsoo ra/ff0c1d7a
115 PemeI;H/Ie 3aAa4 1o teme "AnepHble peakuuu. JHEPrus 20.04.26
CBSI3H
116 Peakiuu cuntesa u nenenus saep. UCTouHuKM sHEprun 21,0426 Bbubnmuoreka [IOK
Connua u 386311 o https://m.edsoo.ru/ff0c1¢88
. Vpok-kondeperums "SnepHas 3Hepi"eTI/IKa. " 23.04.96
DKoJoruyecKre nmpodIeMsl sIIEPHOI SHEPTETUKU
118 IToaroTtoBka k KOHTPOJILHOI padoTe no Teme "Konebanus 240496 Bbubnmuoreka [IOK
1 BOJIHBI. CBETOBBIE U KBAHTOBBIC SIBJICHUS " o https://m.edsoo.ru/ff0c223¢
119 KonTponbHas pabota mmo teme "K"one6aH1/m Y BOJIHBL. 27 04.26
CBeTOBbIC U KBAHTOBBIE SIBIICHUS
Pa3gen 6. [loBTOpUTE/IbLHO-0000 A0 IMI MOAYIb
120 Pemenne pacueTHbIX 1o TeMe "MexaHu4decKkoe 28.04.26
nBukenue"
191 Pemenue pacueTHBIX U Ka4€CTBEHHBIX 3a[a4 MO TeMe 30.04.26 | bubnuoreka LJOK
"B3aumonetictsue tea" https://m.edsoo.ru/ff0c245a
199 E’emeHHe PACUETHBIX U Ka4€CTBEHHBIX 3ana't'1 o TeMe 04.05.26
3aKOHBI COXPAHEHUS YHEPTHUU W UMITYJIbCA
123 Ha6opaT01'3'Hble paboTei o TeMe "MexaHnueckoe 05.05.26
JBHIKEHUE
124 | JlaboparopHsbie padoTsl 1o Teme "B3anmoneiicreue Ten" 07.05.26



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

125 | JIaboparopusbie padotsl o Teme "lIpocTbie MexaHu3MBbI" 1 1 08.05.26
196 Pelenue pacyeTHbIX U Ka4eCTBEHHBIX 3a/1a4 10 TEME | 11.05.26 bubmmorexa LJOK
"TemnoBbie Mporecch” T https://m.edsoo.ru/ff0c2572
197 'l?emeHI/Ie pac"quHbe U KaQUeCTBEHHBIX 3a71a4 110 TeMe ! 12.05.26
Brnaxxnocts
128 Pemenue pacueTHBIX U Ka4€CTBEHHBIX 3a[a4 MO TeMe | 14.05.26 | bubnuoreka LJOK
"KII[] TermoBbIx aBurarenei” https://m.edsoo.ru/ff0c2a22
129 Pemenue pacueTHBIX U KQUECTBEHHBIX 3aa4 0 TEME | 15.05.26
"3aKOHbI IOCTOSIHHOTO TOKA"
130 Pelenue pacyeTHbIX U Ka4eCTBEHHBIX 3a/1a4 10 TEME | 18.05.26 | bubnmuoreka [IOK
"KIII 31€KTpOyCcTaHOBOK" https://m.edsoo.ru/ff0c2b30
131 JlaboparopHbie paboThI 10 TeMe "3aKOHBI MOCTOSTHHOTO ! 19.05.26
TOKa"
Bbubnuoreka [IOK
132 | JI " " 1 21.05.26
abopatopuslie padoTsl 1o TeMe "CBETOBBIE SIBICHUS hitos://m.cdsoo ru/f0c2e52
133 Pabora ¢ Tekctamu no Teme "3aKOHBI COXpaHEHUS B | 22.05.26 bubmuoreka L[OK
MexaHuke" https://m.edsoo.ru/ff0c2d6a
Bbubnuoreka [IOK
134 | P "K " 1 23.05.26
abora ¢ rekcramu 1o teme "KonebaHus U BOJTHBI hitos://m.cdsoo ru/fR0c 2682
Bbubnuoreka [IOK
135 | P " " 1 23.05.26
abora ¢ rekctamu 1o Teme "CBeTOBbIE SIBICHHS hits://m.cdsoo.ru/f0c3044
136 Pabora ¢ Texctamu no Teme "KBaHTOBas u sinepHas ! 25.05.96
¢duzuxa"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 24.5



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MPOBEPAEMBIE NIPEJIMETHBIE PE3YJIBTATHEI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOI MPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

7 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJAbTATEI 0CBOEHHSI OCHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTIO 0011ero 00pa3oBaHus

1.1

HUCMOJIb30BATh U3YUYCHHBIC TOHATUA

1.2

pasnuyYaTh SIBJICHUS 0 OMHCAHUIO WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NUecKoe SBIICHIE

1.3

pacroO3HABATh MPOSIBIICHNE U3YUYEHHBIX (PU3HUECKUX SIBJICHHN B OKPYKAIOIIEM MHUPE,
B TOM 4ucie (U3HYECKUe SIBICHUS B TMPUPOAE, MpPH 3TOM MEPEBOIUTH
MPAKTHYECKYIO 337a4y B YUeOHYIO, BBIIEISIThH CYIIECTBEHHbIC CBOWCTBA (TIPU3HAKY)
(U3HUECKUX SIBICHUN

1.4

OMHUCBHIBATh H3YYCHHbIE CBOMCTBA Tel M (HU3UUECKHE SIBJICHHS, HCIOIb3Ys
¢du3nveckne BeIMYUHBL, TPU OMMCAHUH NPABUIBHO TPAKTOBATH (PH3HMUECKUIT CMBICI
UCTIONIb3YEMBIX BEJIMYMH, UX OOO3HAYEeHHS W EeAMHUIBI (PU3MYECKHX BEJIHYHH,
HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DPU3MUYECKYIO BEIUYHUHY C APYTHMH
BEJINYMHAMH, CTPOUTH rpauKy N3YYEHHBIX 3aBUCHMOCTEH (PU3NIECKUX BETMUNH

L5

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3NYECKHE SIBIEHUS U TPOLECCHL, HCIOJB3Ys
U3y4YeHHBIE 3aKOHBbI, TPU 3TOM JAaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMKChIBATH €r0 MaTEMaTHYECKOE BbIpa’KEHUE

1.6

OOBSICHATh (PU3MUECKUE SIBJICHMs, MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTe CHUTyalUuld MPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa.  BbIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTb OObsICHEHHE U3 1 — 2 JIOTHYECKHX ILIaroB
¢ oropoii Ha | — 2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX SABJICHHH, (PU3NIECKUX 3aKOHA
WUJIU 3aKOHOMEPHOCTH

1.7

pewmwatb pacuéTHble 3amaun B | — 2 nefCTBUS, MCMONB3ys 3aKOHBI U (POPMYJIBI,
CBsI3BIBAIOINME (hU3MUEeCKHe BENUMYMHBI. HAa OCHOBE aHAIN3a YCIOBHS 3ajaqd
3aMMCBIBATh KPATKOE YCJIOBUE, MOACTABIATh (PU3MUYECKHE BEIMYUHBI B (POPMYJIBI U
MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIC NaHHbIE, HEOOXOAMMbBIE ISl PEILCHHS
3a1a4, OLEHNBATh PEATHCTUYHOCTD MOJYYEHHOHN (PU3NUECKON BETUIHHBI

1.8

pacriosHaBaTh TPOOJIEMBL, KOTOPbIE MOXKHO PEMINTb NPU TMOMOLIH (PU3NIECKUX
METONOB, B ONHUCAHUU HCCIEAOBAHUS BBIAEIATH MPOBEPSIEMOE IPENNOJOKEHHE
(runoTesy), pasnuuaTh U HHTEPIPETUPOBATH TOJYYEHHBIH PE3yJIbTaT, HAXOIUTh
OHNOKH B XO/I€ OTBITA, [1EJ1aTh BBIBOABI 10 €r0 PE3yJIbTaTaM

1.9

NPOBOAUTH OMBITEI O HAOMIOACHUIO (U3NYECKUX SIBICHUH WIN (PU3HUECKUX
CBOWCTB TeJl: (POPMYJIHPOBATH MPOBEPSIEMbIE TIPEATIONOKEHHS], COOUPATh YCTAHOBKY
U3 TPENJIOKEHHOTO OOOpYIOBaHUS, 3alMCBIBATH XOJ OMNbITa U (HOPMYJIHUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATE TIPAMBIC HU3MEPCHHA C HCIIOJIb3OBAHUEM QHAJIOIOBBIX U L[I/I(prBbIX
npubOpPOB, 3aMUCHIBATH TMOKA3aHUS MPUOOPOB C YYETOM 3aaHHOW abCONIOTHOM




MOTPELIHOCTH U3MEPEHUN

11

MPOBOIAUTH MCCIIEIOBAHNE 3aBUCIMOCTH OTHOM (PM3MUECKON BETMYUHBI OT JPYTOM €
UCTIOJIb30BAHUEM TPSIMBIX HM3MEPEHHi, y4acTBOBATh B IUIAHMPOBAHUM Y4eOHOTO
UCCIIEIOBAHUS, COOMpaTh YCTAHOBKY W  BBIMOJHATH H3MEPEHUs, CIEnys
NPEIVIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3YJbTAThl IOJyUYEHHOH 3aBUCUMOCTH
($u3nUeCKUX BEIMYUH B BHUIE MPEIIOKEHHBIX TaOIHUI M rpadprKOB, €IaTh BHIBOJBI
IO PE3YyJIbTATAM HCCIIETOBAHUS

12

NPOBOJAUTH KOCBEHHBIE M3MEPEHMs (PU3NUECKHX BEIUYUH, CIEeNys IMPenIoKeHHOH
UHCTPYKLMHU. TPH BBIIOJHEHUH HW3MEPEeHUH CcOoOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYMCIIATH 3HAYEHUE UCKOMOU BEIMYHUHBI

13

coOmonarh mnpaBwia TEXHUKH Oe3omacHOCTH mpu padore ¢ JadopaToOpHBIM
obopynoBaHueM

14

yKa3blBaTh NPUHLHUNBI JEHCTBHA NPUOOPOB U TEXHHYECKHUX  YCTPOMHCTB,
XapaKTepHU30BaTh MPHUHLUNBl ACHCTBHA H3yYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOHCTB € MOMOLIBIO UX ONHCAHMS, MCIIONB3Ys 3HAHUS O CBOMCTBAX (PU3NUECKHX
SABJICHUH U HeOOXOarMBble (PU3HUECKHIE 3aKOHBI M 3aKOHOMEPHOCTH

15

NPUBOIUTE MpHUMEPbl (HAXOIUTh HHGOPMALMIO O MpPHUMEpPax) MPAKTHIECKOTO
UCTIONIb30BaHMs (PH3UUECKUX 3HAHUI B IOBCEIHEBHOW JXKM3HM I OOECIeYeHUs
OezomacHocTH TpU oOOpameHNH ¢ NpUOOpaMU U TEXHHMYECKHIMU YCTPOMCTBAMH,
COXpaHEHHsI 3[0pPOBbSi U COOMIONEHMS HOPM 3KOJOTMYECKOTrO IIOBEAEHUS B
OKpYy>Karolen cpene

16

OCYLIECTBIISITh OTOOP NCTOYHUKOB HHPOpPMALIUHU B ceTH MHTEpHET B COOTBETCTBHUH C
33JaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOINMXCA 3HAHUH WU NYTEM
CPaBHEHMsI Pa3JIMYHBIX HCTOYHHKOB BBIIENATH WH(POPMALMIO, KOTOpas SIBISIETCS
NPOTUBOPEYHBON MITH MOXKET OBITh HEIOCTOBEPHON

17

UCTIOJIb30BaTh MPU  BBINOJHEHWH  YYE€OHBIX 3a[aHUNA  HAYYHOIOMYJISIPHYIO
aUTepaTypy (HU3MYECKOro CONEpIKaHWs, CIPABOYHBIC MATEPUAJIbl, PECYPCHI CETH
HutepHer, BNaaerpb npuUéMaMH KOHCIIEKTHPOBAHMS TEKCTa, Mpeodpa3oBaHUs
UH(POPMAIIUU U3 OJTHOU 3HAKOBOU CUCTEMBI B IPYTYIO

18

co3naBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNST HA OCHOBE 2 —
3 uCTOYHMKOB MH(pOpMAIUN (PUIUUECKOTO COAEPIKAHUSA, B TOM UHUCHE MyOIHMYHO
JenaTh KpaTkue COOOLIEHHsI O pe3yJIbTaTax MPOEKTOB WM YUeOHBIX UCCIIEIOBAHUM,
IpU 3TOM TIPAMOTHO HCIOJNb30BAaTh M3YYEHHBINM IOHATUHMHBINA anmapar Kypca
(U3MKH, COMPOBOXKATH BHICTYIUICHUE MPE3EHTALUEH

19

MIPY BBIMOTHEHUH YYeOHBIX MPOEKTOB M UCCIICOBAHUN paclpenessiTh 00sI3aHHOCTH
B IPynne B COOTBETCTBUU C MOCTABJIEHHBIMU 3aJa4aMHU, CJICIUTH 3a BBINOJTHEHUEM
[jaHa OEHCTBUM, aNeKBAaTHO OLEHUBATh COOCTBEHHBLIH BKJIAN B JEATEIHHOCTH
TPYIIbL, BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJACHCTBHUE, YYUTHIBAs MHEHHE
OKPY>KarOLIUX




8 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJAbTATEI 0CBOEHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus

1.1

HUCIIOJBb30BAaTh MOHATHUA

1.2

pasnuyYaTh SIBJICHUS 0 OMHCAHUIO WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NUecKoe SBIICHIE

1.3

pacroO3HABATh MPOSIBIICHNE U3YUYEHHBIX (PU3HUECKUX SIBJICHHN B OKPYKAIOIIEM MHUPE,
B TOM 4ucie (U3NUECKUe SIBJICHUS B TPUPOAE, MpPH 3TOM TEPEBOIHTH
MPAKTHYECKYIO 337a4y B YUeOHYIO, BBIIEISIThH CYIIECTBEHHbIC CBOWCTBA (TIPU3HAKY)
(U3HYECKUX SIBIICHUN

1.4

OMHUCBHIBATh H3YYCHHbIE CBOMCTBA Tel M (HU3UUECKHE SIBJICHHS, HCIOIb3Ys
¢du3nveckne BEIMYUHBL, TPU ONHCAHUN NPABUIBHO TPAKTOBATH (PU3NIECKUN CMBICIT
UCTIONIb3YEMBIX ~BEJIMYMH, OOO3HAUEHUs] M eNWHULBl (U3HYECKHX BEJIHYUH,
HAXOIUTh (POPMYJIBI, CBS3BIBAIOININE NAHHYI0 (PU3MYECKYIO BEIHYUHY C JPYTHMHU
BEJINYMHAMH, CTPOUTH rpauKy N3YYEHHBIX 3aBUCHMOCTEH (PU3NIECKUX BETMUNH

L5

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBJICHUS U IPOLECCHI, HCIIONb3Ys
U3y4YeHHBIE 3aKOHBbI, TPU 3TOM JAaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMMChIBATh €r0 MaTEMaTHYECKOE BbIpasKEHUE

1.6

OOBSICHATh (PU3NYECKHE MPOLIECCHl M CBOICTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallUll  IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIBIATH NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHNE U3 | — 2 JIOTHYECKHX IIAroB C MOMOIIBIO
1 — 2 wu3yuyeHHBIX CBOWCTBa (PU3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pemarb pacuéTHbIe 3ama4yd B 2 — 3 NEHCTBUS, HMCIONB3ys 3aKOHBI M (OPMYJIbI,
CBsI3bIBatOIME (PU3NYECKUE BEJIMYMHBL. HAa OCHOBE aHAlM3a YCJIOBUS 3aladd
3aMMCBIBATh KPATKOE YCIIOBHUE, BBISIBIIATD HEJOCTATOK NAHHBIX JUISl PELICHUS 3aauHu,
BbIOUpAaTh 3aKOHBI U (POPMYJNbL, HEOOXOMUMBbIE IUIsi €€ peIleHUs, TPOBOAHTH
pacyéThl W CpPaBHHMBATHL TNOJYYEHHOE 3HA4YCHHE (PH3MUYECKOW BENUYMHBI C
W3BECTHBIMH JaHHBIMH

1.8

pacriosHaBaTh TPOOJIEMBL, KOTOPbIE MOXKHO PEMINTb NPU TMOMOLIH (PU3NIECKUX
METONOB, HCIOJb3ysl ONHWCAHUE HCCIEAOBAHUS, BBIIEIATH  MPOBEPIEMOE
MPEANOIOKEHHE, OLCHUBATh MPAaBUJIBHOCTb MOPsAKA MPOBENEHUS HCCIEIOBAaHUS,
JeN1aTh BbIBOJbI

1.9

NPOBOAUTH OMBITEI O HAOMIOACHUIO (U3NYECKUX SIBICHUH WIN (PU3HUECKUX
CBOWCTB TeJl: (POPMYJIHPOBATH MPOBEPSIEMbIE TIPEATIONOKEHHS], COOUPATh YCTAHOBKY
U3 TPEIJIOKEHHOTO OOOPYIOBaHUS, OIUCHIBATH XOJA ONbITa U (HOPMYJIHPOBATH
BBIBOJIBI

1.10

BBITIOJIHATE  MIPAMBIC H3MEPEHUA C HUCIOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB u
IAaTYNKOB (PU3MUECKUX BEJWYHH, CPABHUBATH PE3YJbTATbl M3MEPEHHH C YUETOM
3alaHHOH a0COJFOTHOHN MOTPELIHOCTH




MPOBOIAUTH MCCIIEIOBAHNE 3aBUCIMOCTH OTHOM (PM3MUECKON BETMYUHBI OT JPYTOM €
UCTIOJIb30BAHUEM TMPSIMBIX M3MEPEHMI: IUIAHUPOBATh HCCIENOBaHUE, COOHMpATh
YCTAHOBKY U BBIMOJIHATh U3MEPEHUS, CIIeNysl MPENIOKEHHOMY TUIaHy, (PUKCHPOBATh
pe3yJIbTATHI MTOJYYEHHOH 3aBUCMOCTH B BHJIE TAOIUL U rpadyKOB, AeNaTh BBIBOJIBI
IO PE3YyJIbTATAM HCCIIETOBAHUS

NPOBOIAUTH KOCBEHHBIE H3MEPEHHs (PM3MUECKUX BEJIHYUH: TUIAHUPOBATH U3MEPEHHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIenys MPeNIOKEHHOW WHCTPYKLUUH, U
BBIUNCJIATH 3HAUE€HHE BEJTUUNHBI

coOmonarh mnpaBwia TEXHUKH Oe3omacHOCTH mpu padore ¢ JadopaToOpHBIM
obopynoBaHueM

XapaKTepPHU30BaTh MPHHLUIBl ACHCTBUS M3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPONCTB C OMOPOI HAa MX OMUCAHMS, HCIIONB3Ysl 3HAHHS O CBOMCTBAX (PU3NUECKUX
SABJICHUH 1 HEOOXOaMMBble (PU3MUECKUE 3aKOHOMEPHOCTH

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M U3MEPUTENbHBIE NPUOOPHI IO
CXeMaM U CXE€MAaTHYHBIM PUCYHKaM, COCTABJIATH CXEMBbI 3JICKTPUUECKUX LENeH C
MOCNENOBATEIbHBIM U NAapAJJIENbHBIM  COEAUHEHUEM JJIEMEHTOB, pa3jinyas
yCJIOBHBIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPHUECKUX LeTIeH

NPUBOIUTE MpHUMEPbl (HAXOOUTh HHGPOPMALMIO O TNPUMEpPax) NPAKTHYECKOTO
UCTIONIb30BaHUs (PU3NUECKUX 3HAHUN B TOBCEIHEBHOW XM3HH Ui OOECTICUSHHS
OezomacHocTH TpU oOOpameHNH ¢ NpUOOpaMU U TEXHHMYECKHIMU YCTPOMCTBAMH,
COXpaHEHHsI 3[0pPOBbSi U COOMIONEHMS HOPM 3KOJOTMYECKOTrO IIOBEAEHUS B
OKpYy>Karolen cpene

OCYIIECTBIISITh OUCK HH(pOpMAIK (PU3NIECKOTO COAepKaHus B ceTu MHTepHeT, Ha
OCHOBC HUMECIOIUXCA 3HAHUH H HYTéM CpaBHCHUA OOMOJIHUTCJIbHBIX HCTOYHUKOB
BBIICIATD HH(l)OpMaI_II/IIO, KOTOpast ABJIACTCA HpOTI/IBOpe‘{I/IBOfI WM MOJKET OBITb
HEIOCTOBEPHON

UCTIOJIb30BaTh TPU  BBIMIOJHEHUHM y4YeOHBIX 3a[aHUN  HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3UYECKOro COmepiKaHWs, CIPABOYHBIC MAaTEPHaJbl, PECYPChl CETH
HuTtepHer;, BmageTh NpHEMaMU KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
UH(POPMAIIUU U3 OJTHOU 3HAKOBOU CUCTEMBI B IPYTYIO

co3nmaBaTh COOCTBEHHBIE NMHUCBMEHHBIE U KPaTKHE YCTHBIE COOOImeHHs, 00olrmast
UH(POPMALIUIO U3 HECKOJBKUX HCTOYHHKOB (PHM3UUECKOTO COAEPIKAaHUs, B TOM UUCIIE
nyOJIMYHO  TPEACTABIATh Pe3yJbTaThl MPOSKTHOH WM  HCCIIEAOBATENILCKOM
HNEATENIbHOCTH, MPU 3TOM TPAMOTHO HMCIOJb30BATh W3YUYECHHBI MOHSITUHHBINA
anmapar Kypca (QHU3UKH, CONMPOBOXKIATH BHICTYIUICHHE MTPE3eHTALEeH

1.20

NPU BBITOJIHEHNH Y4YeOHBIX NMPOEKTOB W HCCIENOBAHUN (PU3UUECKUX TPOLIECCOB
pacripenensaTs 00s3aHHOCTH B TPYIIIE B COOTBETCTBHH C IIOCTABICHHBIMH 33Ja4aMH,
CJIeIUTHh 32 BBINOJHEHHEM IlIaHAa AEHCTBUM W KOPPEKTUPOBATh €ro, aAeKBAaTHO
OLICHMBATh COOCTBEHHBIH BKJAd B JESTEIbHOCTH TPYIBbL, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, POSIBIISII TOTOBHOCTD Pa3peraTh KOH(PINKTHI




9 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJAbTATEI 0CBOEHHSI OCHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTIO 0011ero 00pa3oBaHus

1.1

HUCMOJIb30BATh U3YUYCHHBIC TOHATUA

1.2

pasnuyYaTh SIBJICHUS 0 OMHCAHUIO WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NUecKoe SBIICHIE

1.3

pacroO3HABATh MPOSIBIICHNE U3YUYEHHBIX (PU3HUECKUX SIBJICHHN B OKPYKAIOIIEM MHUPE,
B TOM 4ucie (U3HYECKUe SBJICHHWS B TPHPOJAE, MPU OSTOM TNEPEBOAWTH
MPAKTHYECKYIO 337a4y B YUeOHYIO, BBIIEISIThH CYIIECTBEHHbIC CBOWCTBA (TIPU3HAKY)
(U3HYECKUX SIBIICHUN

1.4

OMHUCBHIBATh H3YYCHHbIE CBOMCTBA Tel M (HU3UUECKHE SIBJICHHS, HCIOIb3Ys
¢du3nueckne BEIMYUHBI, TPU OMHCAHUH NPABUIBHO TPAKTOBATh (PU3NIECKUN CMBICIT
UCTIONIb3YEMBIX ~BEJIMYMH, OOO3HAUEHUs] M eNWHULBl (U3HYECKHX BEJIHYUH,
HAXOIUTh (POPMYJIBI, CBS3BIBAIOININE NAHHYI0 (PU3MYECKYIO BEIHYUHY C JPYTHMHU
BEJINYMHAMH, CTPOUTH rpauKy N3YYEHHBIX 3aBUCHMOCTEH (PU3NIECKUX BETMUNH

L5

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHUS U IPOLECCHI, HCIIONb3Ys
U3y4YeHHBIE 3aKOHBbI, TPU 3TOM JAaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMMChIBATh €r0 MaTEMaTHYECKOE BbIpasKEHUE

1.6

OOBSICHATh (PU3NYECKHE MPOLIECCHl M CBOICTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallUll  IPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa. BBIABIATH NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2 — 3 JIOTUYECKHX IIAroB C MOMOIIBIO
2 — 3 u3yuYeHHBIX CBOWCTBA (PU3UUECKUX SBICHUH, (PU3UUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pewmatb pacyéTHble 3a7a4yM (ONMUPAOINUECS Ha CUCTeMy M3 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NIECKIE BEJIUIHHBI, HA OCHOBE
aHaJM3a yCIIOBHS 3a7aud 3alMChIBATh KPATKOE YCIOBHE, BBISBISATH HENOCTAIOLIHE
WM M30bITOYHBIE NaHHBbIE, BbIOMPATh 3aKOHBI U (POPMYINBL, HEOOXOOUMBIE IS
pelIeHns], TMPOBOAUTh PACUYEThl M OLEHHBATH PEATUCTHYHOCTb IOJYYEHHOTO
3Ha4eHUs1 PU3NIECKON BETMIUHBI

1.8

pacriosHaBaTh TPOOJIEMBL, KOTOPbIE MOXKHO PEMINTb NPU TMOMOLIH (PU3NIECKUX
METONOB, HCIOJb3ysl ONHWCAHUE HCCIEAOBAHUS, BBIIEIATH  MPOBEPIEMOE
MPEANOIOKEHHE, OLCHUBATh MPAaBUJIBHOCTb MOPsAKA MPOBENEHUS HCCIEIOBAaHUS,
JenaTh BBIBOJBL, HHTEPIPETHPOBATD PE3YIbTAThI HAOMOAEHUH U ONIBITOB

1.9

MNPpOBOAUTL OIIBITBHI TI0 Ha6.]'II'OI[eHI/II'O (1)I/ISI/I"IGCKI/IX SIBJIEHUU HWJIHA (1)I/ISI/II'IGCKI/IX
CBOWMCTB TEJ. CaMOCTOSITEIbBHO COOMpaTh YCTAHOBKY U3 U30BITOYHOrO Hadopa
00OpyIOBaHUs, ONMCHIBATH XO OMBITA U €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOIBI

1.10

MPOBOIUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONMpemnessis CperHee
3HaYeHHE HM3MepsieMON BeNWYMHbI ((POKYCHOE pacCTOSIHHE COOMpArOIIel JINH3bI),
00OCHOBBIBAThH BBIOOP criocoda n3MepeHus (M3MepUTETHHOTO proopa)




MPOBOJUTH UCCIIENOBAHUE 3aBUCUMOCTEH (PU3NIECKUX BEIHMYUH C UCIIOIb30BAHUEM
NpsSMbIX W3MEPEHHMH: IUIAHMPOBATH MHCCIIECIOBAHUE, CAMOCTOSITENIbHO COOHMpaTh
YCTAHOBKY, (PUKCHPOBATh PE3yJIbTaThl TOJYYEHHOW 3aBHUCHUMOCTH (PUIHUECKHX
BE&JIMYMH B BHAe Tabmuuu rpaduKoOB, [eJaTh BBIBOABI IO pPE3yJbTaTam
HCCJIEIOBAHUS

NPOBOIUTH KOCBEHHBIE H3MEPEHHSI (PH3MUECKUX BEIMYNH: INIAHUPOBATH U3MEPEHHUS,
coOnpaTh 3KCHEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHITH HM3MEPEHMs, CIenys
MPEMJIOKEHHON WHCTPYKLMH, BBIUUCIATh 3HAYECHHE BEJIWMYMHBI U aHAIU3UPOBATH
MOJIy4E€HHBIE PE3YJIbTAThI C YUETOM 3aJaHHON MMOTPELUIHOCTH U3MEPEHUI

coOmonarh mnpaBwia TEXHUKH Oe3omacHOCTH mpu padore ¢ JadopaToOpHBIM
obopynoBaHueM

pa3jnyaTh OCHOBHBIC MPU3HAKH H3YyUYEHHBIX (PU3NYECKUX MOENeH: MaTepuaibHast
TOUKA, aOCOJIFOTHO TBEPMOE TEJO, TOUSHHBIH MCTOYHUK CBETA, JIy4, TOHKAs JINH3A,
MJIaHETapHAst MOAEb aTOMa, HYKJIOHHASI MOJZIeNTb aTOMHOTO siApa

XapaKTepHU30BaTh MPHUHLUNBl ACHCTBHA H3yYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPONCTB C OMOPOI HAa MX OMUCAHMS, HCIIONB3Ysl 3HAHHS O CBOMCTBAX (PU3NUECKUX
SABJICHUH U HeOOXOrMBble (PU3HUECKIE 3aKOHOMEPHOCTH

HUCMOJIB30BATh CXEMbI W CXCMATHUYHBIC PUCYHKHW HU3YYCHHBIX TEXHUYCCKUX
YCTPOHCTB, H3MEPUTENbHBIX NPUOOPOB U TEXHOJOTMYECKHX MPOLECCOB IIPHU
pemICHUA yLIe6HO-HpaKTI/ILIeCKI/IX 3ada4d, OINTHYCCKHUE CXEMbI i1 TIOCTPOCHUA
n300pakeHHid B MJIOCKOM 3epKajie U COOMparoIIei TNH3e

NPUBOIUTE MpHUMEPbl (HAXOOUTh HHGPOPMALMIO O TNPUMEpPax) NPAKTHYECKOTO
UCTIONIb30BaHMs (PH3UUECKUX 3HAHUI B IOBCEIHEBHOW JXKM3HM I OOECIeYeHUs
OezomacHocTH TpU oOOpameHNH ¢ NpUOOpaMU U TEXHHMYECKHIMU YCTPOMCTBAMH,
COXpaHEHHsI 3[0pPOBbS U COOMIONEHHMS HOPM OKOJOTHYECKOrO TIIOBEICHHS B
OKpYy>Karolen cpene

OCYIIECTBIISITh MOWCK HH(popManuu (Gpusudeckoro comep:xkanus B cetu WHTEpHeET,
CaMOCTOSITENTLHO (hOPMYJIHPYsT TIOMCKOBBIH 3ampOC, HAXOAWUTb MYTH OMPEACIICHUS
JOCTOBEPHOCTH TMOJIyYeHHOH WH(POPMAaLlMM HAa OCHOBE HUMEKOIIMXCS 3HAHUH W
JOMOJIHUTEBbHBIX UICTOYHUKOB

UCTIOJIb30BaTh TPU  BBIMIOJHEHUHM y4YeOHBIX 3a[aHUN  HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (HU3MYECKOro CONEpIKaHWs, CIPABOYHBIC MATEPUAJIbl, PECYPCHI CETH
HuTtepHer;, BmageTh NpHEMaMU KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
UH(POPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3maBaTh COOCTBEHHBIE THCBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMALIMU M3 HECKOJNBKHX HMCTOYHHKOB (PU3NYECKOTO COAEPIKAHUs, IMyOIHMIHO
NPEACTABIATh PE3YJIbTAThl MPOSKTHOW HIJIM UCCIIEAOBATENIbCKON ACATEIBHOCTH, MPH
5TOM TPAaMOTHO HCHOJB30BaTh HW3YYEHHBI MOHATUMHBIA amnmapar H3y4aeMoro
pa3mena (U3MKM W CONMPOBOXKAATH BBICTYIUICHHE MpPE3CHTALed C Yy4ETOM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

NPU BBITOJIHEHNH Y4YeOHBIX NMPOEKTOB W HCCIENOBAHUN (PU3UUECKUX TPOLIECCOB
pacripenensaTs 00s3aHHOCTH B TPYIIIE B COOTBETCTBUU C TIOCTABICHHBIMH 3a/1a4aMH,




CJICAUTL 3a BBINOJHCHHEM IlJIaHa I[efICTBPIfI U KOPPEKTUPOBATH €ro, aACKBATHO
OLICHUBATDb CcOOCTBEHHBII BKJIaQ B  JACATCIIBHOCTb  I'PYIIIBL, BBICTPAUBATDH
KOMMYHUKATHUBHOC BSaHMOI[efICTBHe, MMPOABJIAA TOTOBHOCTD pa3peilaThb KOH(I)J'II/IKTBI

IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon Kon
IIposepsiembie 3JIeMeHTHI COAEPKAHUSA
pasaeJia | 3JIeMeHTAa
®U3UKA U EE POJIb B IIO3HAHWH OKPYXXAIOIIETO MHPA
11 ®dusuka — Hayka O mnpupoge. Ssnenuss npuponbl. PHU3HUECKUE SBICHUS:
' MeXaHU4YeCKHe, TeTJIOBbIE, dJIEKTPUUECKHUEe, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbIE
12 Ouznueckue BeIMUYUHBL 3MepeHue ¢usndyeckux BenHMuuH. Duznueckue
' npubopsl. [TorpemHocTs n3Mepernii. MexnyHapoaHasi CHCTeMa €UHHIT
EcrecTBeHHOHAy4YHBIII METO TMO3HAHUA. HAONIOEHHE, TOCTAHOBKA HAYYHOTO
13 BOMNPOCA, BBIABIKEHHE TUIOTE3, OKCIEPUMEHT IO TMpOBEpKEe TUIIOTES,
1 00BsiCHEHYE HAOFOIAEMOTO SIBJIEHHST
1.4 Onwucanne GU3NMUECKUX SBJICHUH C MOMOILBIO MOJENEH
[IpakTrueckue padoThI:
Hsmepenue pacCcTOSHUMN.
L5 Usmepenne o0bEéMa SKUAKOCTH U TBEPAOTO TeNa.
' Onpenenenue pa3mMepoB MajbIX Tel.
Hsmepenne TemmnepaTypbl IPU MOMOIIU >KUAKOCTHOTO TEPMOMETpPa U JaT4MKa
TEMIIEPATyPbl
ITEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHHHU BEIIIECTBA
21 CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbL, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE
' IVICKPETHOE CTPOEHHUE BEIIECTBA
59 JiBuokenue uvacTtull BemecTtBa. C(CBfA3b CKOPOCTH  JBWDKEHHS YacTHUIl C
' Temneparypoil. bpoyHoBckoe neuxkenue, nuddysus
23 BzaumopeicTBue 4aCTHULl BEIIECTBA: MPUTSIKEHUE U OTTAJIKUBAHUE
) ArperaTtHble COCTOSIHHSI BEIECTBA: CTPOEHHE TIa30B, JKUAKOCTEH M TBEPABIX
24 (kpucTammnyecknx) tena. B3auMocBsi3b MeXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJBI
[IpakTrueckue padoThI:
26 Ouenka auamerpa aTtoMa METOJOM PsIOB (C HMCMOIb30BaHHEM (oTrorpaduii).
' OmnbITE! IO HAOJIIOIEHHUIO TETIJIOBOTO PACLITUPEHHS ra30B.
OmnbITh! IO OOHAPYKEHHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKEHUS
JIBDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexannveckoe ABHKeHHE. PABHOMEPHOE U HEPABHOMEPHOE BH)KEHUE
3 39 Cxkopoctb. Cpenssisi CKOPOCTb MPH HEPABHOMEPHOM ABMKeHUHU. Pacuér mytu u
' BPEMEHH JIBUKCHHUS
33 SBnenne wuHepuuu. 3akoH uHHepuMH. BsaumopnelcTBue Ten Kak IPUYHHA




HU3MCHCHUA CKOPOCTU ABUKCHUA TCIIL. Macca Kak MEpa MHEPTHOCTHU TEJIa

IImotHOCTH BCIICCTBA. CBs3b IJIOTHOCTH C KOJHMYECTBOM MOJICKYJT B €AWHULIE

34 )
00BEMa BeIecTBa
3.5 Cuna xak xapakTepuCTHKa B3aUMOJENHCTBUS Tel
3.6 Cuna ynpyroctu u 3akoH I'yka. M3MepeHue cuiipl ¢ IOMOIIbIO TUHAMOMETPA
37 SIBnenue TaroreHust U cuia TsbkecTH. Cuia TSDKECTH Ha ApYyrux IjaHerax. Bec
' Tena. HeBecomocTh
38 Cuna tpenus. TpeHue ckonbkeHUs U TpeHue MNokosi. TpeHue B mpupone u
' TEXHUKE
3.9 CrnoskeHue Cul, HallpaBJEHHBIX M0 OJHOMN npsiMoi. PaBHONEHCTBYOIIAS CHIT
[IpakTrueckue padoThI:
OnpeneneHue CKOPOCTH PABHOMEPHOT'O BIDKEHUS (IIAPUKA B KUIKOCTH, MOJEIH
ANIEKTPUUECKOrO aBTOMOOWISI U Tak panee). OmpeneneHue cpenHeill CKOpOCTH
310 CKOJIbXKEHUs] OpycKa WM IIapuKa I0 HAKJIOHHOW TIuiockocTu. OrmnpeneneHue
' IUIOTHOCTH  TBEpAoro Tena. ONbITEl, JEMOHCTPUPYIOIIHME  3aBUCHUMOCTD
pactsokeHuss  (nedopManii) TPYKUHBI OT MPHIOKEHHOH cuibl.  OMBITHI,
JIEMOHCTPUPYIOIME 3aBUCUMOCTb CHJIbI TPEHMsI CKOJIbXKEHHs OT Beca Tela U
XapakTepa CONPHUKACAOLINXCs TOBEPXHOCTEN
dusnyeckue SABJIEHUS B TMPUPOAE. TMPUMEPBbl [BHKEHUS C Pa3IMYHBIMU
3.11 CKOPOCTSIMH B XXMBOH M HEXUBOH MPUPOJE, AECHCTBUE CUJIbI TPEHUs B IPUPOAE U
TEXHUKE
3.12 TexHUueckue yCTpouCTBa: AUHAMOMETD, NOAIIUITHUKN
JIABJIEHUE TBEPJIBIX TEJI, )XKHJKOCTEU 1 TA30B
4.1 Hasnenne TBEpAOro rena. CrocoObl yMEHBIIEHHS U YBEIHUSHHS JABICHUS
42 JaBnenne rasa. 3aBUCUMOCTD IaBJICHUS T'a3a OT 00bEMa, TEMITEPATYPhI
43 Ilepenaua naBieHust TBEPABIMH TENAMHU, KUIAKOCTAMU U razaMu. 3akoH Ilackans.
' ITneBMaTH4eCcKHe MallUHbI
44 3aBHCUMOCTD NIaBJIEHUS KUIKOCTU OT TNyOMHBI. ['mapocTatudeckuil mapamokc.
' Coobmarommecs: cocyasl. [ uapaBnndeckne MexaHU3MbI
Atmochepa 3emim u armocdepHoe maBieHHe. IIpUYMHBI CyIIECTBOBAHUS
4.5 BO3AyuIHON 000s0uku 3emiu. Onbir Toppudenu. 3aBUCUMOCTh aTMOC(HEPHOTO
NaBJIEHUs OT BBICOTHI HaJl YPOBHEM MODsI
46 Usmepenne armocdepHoro nasienus. [Ipubopsl s usMepeHus: arMocqepHoro
' IaBJICHUS
47 JleficTBUe KUOKOCTU W ra3a Ha MOTIPyK€HHOE B HUX TeJo. BrITankuparomas
' (apxumenoBa) cuia. 3aKOH Apxumena
4.8 IInaBanue ten. Bo3ayxomnasaHue
[IpakTrueckue padoThI:
49 HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT OObEéMa TOTPYKEHHOH B

JKUAKOCTh 4acTu Teja. OmnpeneneHne BhITAIKUBAIOIIEH CHJIbI, AEHCTBYIOLIEH Ha
TEJIO, MOTPYKEHHOE B JKUIAKOCTb. lIpoBepka HE3aBUCHUMOCTH BBITAJKHBAIOIIEH




CUJIBI, IEUCTBYIOLIEH Ha TEJO B )KUAKOCTH, OT MACCHI TEJA.

OHbITbI, ACMOHCTPUPYOIIUE 3aBUCHUMOCTD BbITaJIKI/IBaIOLI_Ieﬁ CHIJIBI,
IEeWCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHOH B )KMIKOCTh YaCTH
TeJa W OT IUIOTHOCTH kuakoctu. KoHcTpyupoBanue apeomerpa WM
KOHCTPYUPOBAHUE JIOAKHU U OIpPENeIEHUE €€ IPy30I0AbEMHOCTH

dusnyeckue SBJICHUS B NpUpoAc:. BIIMAHUC aTMOC(I)epHOFO JaBJICHUA Ha JKHBOM

410 OpraHM3M, MJIaBaHUE PbIO
TexHnueckue ycTpoHCcTBa: COOOLIAIOIINECS] COCYABI, YCTPOHCTBO BOAOIPOBO/A,
4.11 THIPABIMYECKUN TIPeCcC, MAHOMETP, OapoMeTp, BHICOTOMEp, MOPILIHEBOW HACOC,
apeoMeTp
PABOTA, MOIIIHOCTD, DHEPT UA
5.1 Mexannueckas pabota
52 MexaHn4eckast MOLHOCTb
53 IIpocTele MeXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBmio
' paBHOBeCHsI pblyara
54 [IprMmeHeHNe mpaBuiia PaBHOBECHS pblyara K OJIOKY
55 «3onmoTtoe  mpaBwioy  MexaHWkKH. KospduuumeHnT mone3Horo - AencTBUs
' MexaHU3MOB. IIpocTbie MeXaHU3MbI B OBITY U TEXHUKE
5.6 [loreHunanpHast SHEPTUH TEJA, TOJHITOrO HAll 3eMIIEH
5 5.7 Kunernueckas sHeprus
58 ITonnast MexaHuueckas SHepPTUsl. 3aKOH U3MEHEHMs U COXPAaHEHUsI MEXaHUYeCKOH
' SHEPTHU
[IpakTrueckue padoThI:
Onpenenenne paboThl CHUJIBI TPEHUS TPH PABHOMEPHOM MABIDKEHHH Teja IO
59 TOPU30HTAJbHON MOBEpXHOCTH. MccnenoBanue yCIOBUI pPaBHOBECHsS pblYara.
Hsmepenne KIIJI HaknOHHOM miockocTu. HM3ydeHue 3akOHa COXpaHEHUs
MEXaHUYECKON 3HEprun
5.10 Du3nuecKue sIBJICHUs B IPUPOJE: PbIYArd B TEJIE YEIOBEKa
511 TexHnueckue yCTPOWCTBA: pblYar, TMOABIDKHBIA W HEMOIBHXKHBIA OJIOKH,
' HAKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 31€MEHTHI COAEPKAHHS
pasaeJia | 3JIeMeHTAa
TEIVIOBBIE ABJIEHUA
OcHOBHbIE  TOJIOKEHUS]  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOEHMUs
6.1 BellecTBa. Macca u pasmepbl MoJieKysd. OIbIThI, MOATBEP)KAAIOLINE OCHOBHBIE
6 MOJIOKEHUST MOJIEKYJIIPHOKUHETUYECKONU TEOPUH
6.2 Monenu TBEPIOro, JKUAKONO H  Tra3000pa3HOTO COCTOSIHUI — BEINECTBA.
' Kpucramnmmyeckue u amopgHbIe Tena
6.3 OOmpsicHEeHHEe CBOWCTB Ta30B, KMAKOCTEH U TBEPABIX TEJ HA OCHOBE IOJIOXKEHHI




MOJIEKYJISIPHOKUHETUYECKON TEOPUU

6.4

CmauuBaHue U KaNMUJUJIAPHBIC ABJICHUSA

6.5

Tennosoe paclIMpeHue U cxxaTue

6.6

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO ABUKEHUS YaCTHI]

6.7

Buytpennsit  sHeprusi.  CrnocoObl  W3MEHEHHMs  BHYTPEHHEH  DHEPIUH:
TeIUIonepeiadya 1 COBEPLICHNE PpadOThI

6.8

BI/II[bI TeIIonepeaavun. TCIJIONPOBOAHOCTb, KOHBCKLIUA, U3JTYUCHUE

6.9

Konmuectso Teruiorsl. Y aenbHas TEINIOEMKOCTD BEIIECTBA

6.10

TennooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OallaHca

6.11

IInaBnenue u OTBEPACBAHUE KPUCTAJIMYCCKUX BECIICCTB. VnenpHasi Teruiora
IJIaBJICHUA

6.12

[TapoobpazoBanue u konmeHcanus. Ucnapenne. Kumenue. YnenbHas TeruioTa
napoobpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHHUS OT aTMOC(epHOro
JaBJICHUs

6.13

BrnaxxHocTb BO3nyXa

6.14

3Hepm${ TOILJIUBA. Yneanas[ TEIJIOTAa CropaHusd

6.15

puauuner padorsel Termmosbix asurarenei KIIJ[ TeroBoro nmBuraress.
Tennosele ABUraTENN U 3aLUTA OKPY KAIOIIEH Cpeabl

6.16

3akoH COXPaHCHUA U MPEBPALLCHUA SHEPTHUU B TCIJIOBBIX IMTPOLECCaxX

6.17

[IpakTrueckue padoThI:

OmnbITh IO OOHAPYKEHHUIO NEHCTBUS CHIT MOJIEKYJIIPHOTO NIPUTSDKEHUS.

OnbIThI O BRIPAIlMBAHUIO KPUCTAJJIOB IIOBAPEHHON COJIM WJIM caxapa.

OmnbITh IO HAOMIONEHUIO TEIJIOBOTO PACLIMPEHHS Ta30B, JKUAKOCTEH M TBEPIBIX
TeJL

Omnpenenenue naBaeHNs BO3AyXa B OAJUIOHE MIMPHULIA.

OnbITEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD IABJIEHUS] BO3AYyXa OT €ro o0néma u
HArpeBaHUs WIN OXJIAXKICHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOWKA KUIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.

Habmonenne u3MeHeHHWs] BHYTPEHHEH OSHEpPrUuM Tella B pe3yJbTare
TeruIonepenay U paboThl BHELTHUX CHIL.

UccnenoBanue siBIEHUs] TEIIOOOMEHA MPH CMEIIUBAHUHN XOJIONHOW W TOpsUei
BOJBL

OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOAOH NpU TETIOOOMEHE C
HArpeTbIM METAJUINYECKUM LIUIUHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILLIECTBA.

Hccnenosanue npouecca HCIapeHus.

Ornpenenenne OTHOCUTENBHON BJIa’KHOCTH BO3yXa.

Ornpenenenue yaenbHON TEIUIOTHI MJIaBJICHUS JIbJA.

6.18

dusnyeckue sIBJICHUs B MPUPOAE. MOBEPXHOCTHOE HATSDKEHHE U KallUJUIpHBIE
SIBIGHUSl B INIPUPOAE, KPUCTAJUIbl B mpupone, uznydeHue CojHLA, 3aMep3aHue




BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCH, TYMaHa, HHEs, CHEra.

TexHnueckue yCTpPOWCTBA: KANMWJUIAPBL, NPUMEPHI UCIOJIB30BAHUS KPHUCTAJLIOB,
JKUAKOCTHBIM TEPMOMETP, AATYUK TEMIEPAaTyphl, TEPMOC, CUCTEMA OTOILICHUS

0.19 ZIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOWHA, ABUraTeib BHYTPEHHErO
CrOpaHusl.
DQJIEKTPUYECKHWE 1 MAT'HUTHBIE ABJIEHUA
7.1 OnexTpuzanus Ten. J[Ba poaa 3JeKTPUUECKHUX 3apsiioB
BzanmopnetictBue 3apsokeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMMOCTB — CHITBI
72 B3aMMOMEHMCTBUSI 3apsDKEHHBIX TeJl OT BEIMYUHBI 3aps/IOB U PACCTOSHUSA MEXKAY
TEJIaMH)
73 Onextpuueckoe mnoje. Hampsok€HHOCTh anekTpuueckoro mnofs. IlpuHiun
' CYNEPIIO3UINHU 3JIEKTPUIECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
74 Hocutenu osnexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3JIEKTpUYECKUN 3apsn.
' Crtpoenue aroma. [IpoBOgHUKY U AUDIEKTPUKU
7.5 3aKOH COXPaHEHUs JIEKTPUIECKOTO 3apsiaa
76 DNEeKTPUUECKUIT TOK. YCIOBUS CYIIECTBOBAHHUS  BJEKTPUYECKOrO  TOKA.
' HcTouHHUKY TOCTOSHHOTO TOKA
77 JIelicTBUST  BJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
' DNeKTPUUECKUN TOK B )KUJKOCTSIX U rasax
7.8 Onexktpuueckas Lemnb. Cuiia Toka. JJIeKTPUUECKOe HalpsiKeHue
7.9 ConpoTuBieHne NPOBOAHMKA. Y IEbHOE CONTPOTUBJIEHNE BELECTBA
7.10 3akon OMa aJ1st y9acTKa LenH
7.11 IlocnenoBarenbHOE U NAPANIENbHOE COEAUHEHNE TPOBOHUKOB
7.12 Pabota 1 MOITHOCTH 3JIEKTPUUIECKOT0 TOKA. 3akoH JIxxoyis — JleHna
713 DnexTpuvecKre ey U MoTpeduTeNn 3NeKTpUIeckor sHeprun B ObiTy. Kopotkoe
' 3aMbIKaHHUE
7.14 ITocrosinHbIEe MarHuTHL. B3anuMonelcTBie NOCTOSIHHBIX MATHUTOB
7.15 MarnutHoe noje. MaruutTHoe noJje 3eMJIM U €ro 3HaueHUe AJis XKU3HU Ha 3emiie
716 Oneir  Opcrega. MarHuTHoe T1oJe 3JeKTpudeckoro Toka. IIpumeHenue
' 3JIEKTPOMArHUTOB B TEXHUKE
JleiicTBie MarHMTHOrO TMOJs Ha IMPOBOAHUK C TOKOM. OJIEKTPOABHUIATENb
7.17 MOCTOSAHHOrO TOKa. HMcnonb3oBaHue 3ieKTpOABUraTeNied B TEXHHYECKHUX
YCTPONCTBAxX U HAa TPAHCIOPTE
7.18 Onbitel @apanes. SABnenue sanekTpoMarHuTHON nHAYyKUuU. [1pasuno Jlenna
719 OnextporeHeparop.  CrocoObl  MONy4YeHHUs]  BJIEKTPUYECKOH  HHEPIHH.
' DNIEKTPOCTAHIIMH HA BO3OOHOBJISIEMBIX HCTOUHHKAX YHEPTUH
[IpakTrueckue padoThI:
720 OneiTel 1O HAOMIONEHWIO  BJEKTPU3ALMHM  TeJNl  HHAYKOMEH ©W  IpH

CONIPUKOCHOBEHUU.
HCCJ’IGHOBaHI/Ie HeﬁCTBHﬂ SJICKTPUICCKOrO IMOJIA Ha IPOBOAHHUKH U JUBJICKTPUKH.




COopxka u mpoBepka padOThI SMEKTPUIECKOH IIENH MOCTOSTHHOTO TOKA.
HsmepeHue u peryimpoBaHUe CUJIbI TOKA.

HsmepeHue u peryinpoBaHue HaNpsiKeHUs].

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3ucrop, OT
COTIPOTHUBIIEHUS PE3UCTOPa U HANPSKEHUS Ha PE3UCTOpE.

OnpIThI, NEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTUBIECHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, MUIOIAAH MTONEPEYHOro CeYeH s U MaTepuaa.
IIpoBepka npaBuia Cl0XeHUsl HANPSKEHUH MPHU MOCIEI0BATENbHOM COSIUHEHUN
nByx pesuctopoB. IlpoBepka mpaBuna s CUJIBl TOKa IPU MNapajljieIbHOM
coenHeHUN pe3ucTopo. OnpeneneHue pabOThI SIEKTPUIECKOTO TOKA, HAYLIETO
yepes pesuctop. OnpeneneHne MOLTHOCTH 3JIEKTPUUECKOrO TOKA, BbIAENAEMON Ha
pesuctope. MccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYLIETrO Yepes3 JaMIIOUKy,
or HampsbkeHuss Ha Hel. Ompenenenue KIIJI narpesarens. Hccnemosanue
MarHMTHOIO B3aMMOJEMCTBHsI MOCTOSIHHBIX MarHuToB. M3ydeHne MarHUTHOIO
TIOJISI TIOCTOSTHHBIX MAarHUTOB NPU X OOBEOMHEHUH | pazneieHun. MccnenoBanue
NEeNCTBUSL  DJEKTPUYECKOro TOKAa Ha  MarHuTHyr  crpenky.  OmbIThl,
JE€MOHCTPUPYIOIME 3aBUCHMOCTb CHJIbI B3aUMOJEHCTBUS KAaTyLIKH C TOKOM H
MarHura OT CHUJIbl TOKa M HaIlpaBJIeHHs TOKa B Karyluke. M3yueHue nencTBus
MarHUTHOTO IMOJii Ha MPOBOJHUK C TOKOM. KOHCTpyupoBaHue U H3ydeHUE
pabotsl anektponsuratens. M3mepenne KI1J] anekrponBuraTeibHON YCTAHOBKH.
OnpITbl MO HCCJIENOBAHUIO  SIBJEHUS]  3JIEKTPOMArHUTHON — MHAYKLMU:
UCCJIeIOBAHNE U3MEHEHUI 3HaUeHUs U HaIIPaBJIEHUs] HHIYKLIHOHHOIO TOKa

Ousuyeckue SBIIEHUS B MPHUPONE. SJSKTPUUECKHE SBJICHHS B arMmocdepe,

7.21 3JIEKTPUUECTBO JKUBBIX OPTaHW3MOB, MarHUTHOE Mojie 3eMiH, apeiid mosrocos,
POJIb MArHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUsTHUE
TexHudyeckue yCTpONCTBA: 3JIEKTPOCKOIN, aMIepMeTp, BOJBTMETP, pPeocCTarT,
CUETUMK  DJIEKTPUYECKOH  SHEPruH,  SJIEKTPOOCBETHTENbHBIE  MPUOOPHI,

7.22 HArpeBaTeJIbHBIC HJIEKTPONPHOOPHI (IPUMEPBI), HJTEKTPHUUECKUE MPEIOXPAHUTEINH,
3JIEKTPOMArHUT, 3JIEKTPOJBUraTeNb MOCTOSHHOIO TOKA, F€HEPaTop MOCTOSHHOIO
TOKa

9 KIIACC
Kon Kon
IIposepsiembie 3JIeMeHTHI COAEPKAHUSA
pasaena | 3jieMeHTa
MEXAHHWYECKUE ABJIEHUA
8.1 Mexanuueckoe aBuxkeHne. Martepuanbhas Touka. Cucrema oTcuéra
8.2 OTHOCUTEIBHOCTD MEXAHUYECKOTO JIBUKEHUS
g 83 PaBHOMEpHOE NPSMONMHENHOE BUKEHHE
8.4 HepasnomepHoe npsiMonuHeliHoe aBukeHue. CpeqHss U MTHOBEHHAsl CKOPOCTb
' TeJia MPU HEPAaBHOMEPHOM JIBUXKEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHUE
8.6 Cobonnoe napenune. OnbiTel I ammnes




PaBHOMepHOe nBHMXKEHME 1O OKpyx)HOCTH. llepmoxg m dactota oOparineHws.

87 JIuneiiHas v yrioBasi CKOpocTu. LIeHTpoCTpeMUTENBbHOE YCKOPEHUE
8.8 Ilepssriii 3axon HeroToHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertnii 3axoH HproTOHA
8.11 IIpuHIMD Cynepno3uLuu CUl
8.12 Cuna ynpyroctu. 3akoH 'yka
8 13 Cuna TpeHus: cuia TPEHMsI CKOJBbXXEHMs], CUJla TPEHHs MOKOs, ApPYrue BUIbI
' TpeHUsI
8.14 Cua TsDKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO TaeHHS
8 15 Hewxenne rmmaHer Bokpyr Comama.  IlepBast  kocMmuueckass  CKOPOCTb.
' HesecomocTb 1 meperpysku
8.16 PaBHOBecue marepuaabHON TOUKH. AGCONOTHO TBEPAOE TEIO
8 17 PaBHOBecue TBEPAOro Tejna C 3aKPEIUIEHHONW OCBIO BpauleHus. MOMEHT CHUIIBL
' IenTp TspKECTH
8.18 HWmnynec Tena. UsmMenenne nmnynbsca. Mmmnynsc cuibl
8.19 3aKOH COXpaHEeHMsI UMITyJIbCa
8.20 PeakxTusHOE nBUXKEHUE
8.21 Mexanudeckast paboTa 1 MOLTHOCTb
8.22 Pabora cun TsoxecTy, ynpyrocty, TpeHus. CBsA3b 3HEpruu 1 padboThl
8.23 IToreHnmanpHas 3Heprus Teja, MOJHATOrO Hajl MOBEPXHOCTHIO 3eMIIH
8.24 IloreHnnanbHas SHEPIUsl C:KATON MPY>KUHBI
8.25 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKON SHEPTUU
8.26 3aKOH COXpaHEHMs] MEXaHNUeCKOH 3HepruU
[IpakTrueckue padoThI:
Omnpenenenue cpenHel CKOPOCTH CKOJIBXKEHUST OPyCKa WIIM JBMYKEHUS IIApUKa I10
HaKJIOHHON muockocTu. OmnpeneneHne YCKOpPEHHs Tesa MpPU PaBHOYCKOPEHHOM
JBHKEHUH 10 HAKJIOHHOM MJIOCKOCTH.
Hccnenosanue 3aBUCUMOCTH MNyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
OBUKEHUH 0€3 HA4aJIbHOM CKOPOCTH.
IIpoBepka TrHMOTE3BI: €CIM MPHU PABHOYCKOPEHHOM IBUKEHUH O€3 HaudaJbHOU
8.27 CKOPOCTU IIyTU OTHOCSATCA KaK psAd HEYETHBIX 4YUCEJ, TO COOTBETCTBYHOLIUE
MIPOMEKYTKH BPEMEHU OJUHAKOBBL
Hccnenosanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHsI OT CHJIbI HOPMAJIBHOTO
nasnenus. Ompenenenne kodpduimieHTa TpeHus ckonbxeHus. OnpeneneHue
XKECTKOCTU MpykuHbl. OmnpeneneHue paboThl CHIIBI TPEHHSI MPH PABHOMEPHOM
IBW)KEHUH TeJIa 10 TOPU30HTAJIBHON moBepxHOoCcTH. OnpeneneHne padoThl CHITBI
YOPYroCTH MpU MNOABEME TIpy3a C HCHOJb30BAHUEM HEMOABMIKHOIO H
MOJBM)KHOTO OJIOKOB
8 28 dusnueckue sBJICHUS B NPUPOAE. MNPUIUBBI U OTJIUBBL, ABUXKEHUE ILIAHET

ConneyHoi CUCTEMBI, PCAKTUBHOC IBUXKCHHUE X KUBBIX OPraHU3MOB




TexHudeckue YCTpOfICTBaI CIIUAOMETP, HAATUUKKU TMOJIOXKEHUA, PACCTOAHUA U

8.29
YCKOpEHUS, PAKeThbl
MEXAHHWYECKUE KOJIEBAHWA 11 BOJIHBI
o1 Konebarenproe nBuxkeHne. OCHOBHBIE XapakTePUCTUKU KOJeOaHWH: MEpHON,
' 4acToTa, aMILTUTYAA
97 MaremaTnueckuii W MNPY>KUHHBIA MasTHUKH. lIpeBpainenue sHeprum mpu
' KoJieOaTeIbHOM JIBHKEHUH
93 3aryxaromue konedanus. BeiHykneHHble konedanus. PezoHanc
Mexanuueckue BonHbL CBolicTBA MexaHMYeckux BOJH. IlpomonpHble U
94 MonepeyHble BOJNHBL JlJIMHA BOJHBI M CKOPOCTb €€ pPacHpOCTPaHEHUs.
MexaHuueckye BOJIHbI B TBEPAOM Telle, CeIiCMUYECKHUEe BOJIHbI
9.5 3Byk. ' pomkocTh 1 BbicOTa 3ByKa. OTpaskeHUe 3ByKa
9.6 WH}ppa3Byk U yabTpa3ByK
9 .
[IpakTrueckue padoThI:
Omnpenenenne 4aCTOTHI U TEPHOAA KOJIEOaHUH MaTEMaTHYECKOTO MasITHUKA.
Omnpenenenne 4aCTOTHI U MEPHOAA KOJIeOaHUH NPYKUHHOTO MasTHUKA
9.7 UccnenoBanue 3aBUCHMOCTH TEpHOAA KOJeOaHUH MOABEIIEHHOIO K HUTH TPy3a
' OT AnuHbI HUTH. MccnenoBaHne 3aBUCUMOCTH Meproaa KoyuebaHui NPy KHHHOTO
MasTHHKa OT Macchl Tpy3a. IIpoBepka He3aBHCHMOCTH mepuona KojeOaHHi
rpy3a, MOABEIIEHHOTO K HMTH, OT MacChl Ipy3a M JKECTKOCTH NPy KHUHBI.
Usmepenne yckopeHusi CBOOOTHOTO MafeHuUs
08 dusnyeckue ABJIEHUs B INPUPOAE. BOCHPUATHE 3BYKOB  JKMBOTHBIMH,
' 3eMIIETPSICEHHE, CEIICMUUECKHEe BOJIHBL, LIyHAMHU, 5XO
9.9 TexHuuecknue yCTpOHCTBA: 3XOJIOT, HCHOJBb30OBAHHE YIBTPAa3Byka B OBITY H
' TEXHUKE
OJIEKTPOMAI'HUTHOE I10OJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI
101 DJIeKTpOMarHuTHoOe oJie. DNeKTpOMarHuTHbIE BOJIHBIL. CaoiicTBa
' 3JIEKTPOMATHUTHBIX BOJIH
10.2 ITkana 31€KTPOMArHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BomHOBbIE CBOICTBaA cBeTa
10 104 [IpakTrueckue padoThI:
' HzydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMJIBHOTO TenedoHa
105 Qdusznueckue SBICHUS B TNPUPONE. OHOJOTMYECKOe JeHCTBHE BHUIUMOTO,
' yIbTPadUONETOBOTO U PEHTT€HOBCKOTO U3y4eHUH
106 TexHudeckue yCTpoOMCTBAa: UCHOJAb30BAHUE BJIEKTPOMArHUTHBIX BOJH IS
' COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
1 11.1 Jlyuesas monens ceera. McTounuku ceera
11.2 [IpssmMonuHelHOe pacipOCTPaHEHHE CBETA
11.3 OTtpaxenne ceeta. [1nockoe 3epkano. 3aK0H OTPaKEHHsI CBETA




IIpenomnenue cBera. 3akoH mpeaomieHus cseTta. IlonHoe BHyTpeHHee

11.4
OTpa’keHUe CBETa
11.5 JIunza. Xop nydeit B uH3e
11.6 Ontuyeckas cucreMa (poroarmapara, MUKPOCKONA U TEJIECKONa
11.7 I'ma3 xak ontudeckas cuctema. ban3opykocTs U 1aIbHO30PKOCTh
118 Paznoxxenne Oemoro ceera B cmektp. Ombitel  HbtoToHa,  CrokeHue
' CIEKTpaJbHBIX LBETOB. /lucnepcus ceera
[IpakTrueckue padoThI:
Hccnenosanue 3aBUCUMOCTH yIUIa OTPAXKEHUS! CBETOBOIO JIyda OT yrjla NafgeHus.
UzydeHne xapakTepUCTHK N300paKeHHs MTPEeaMeTa B INIOCKOM 3epKalie.
Hccnenosanue 3aBUCHMOCTH yIVIa IPENOMJIEHHS CBETOBOIO Jyda OT yIUa
119 MafeHusl Ha TPAHULIE KBO3JYX — CTEKJION.
' [MTonyuenne n300paskeHUH ¢ TOMOLIBIO COOUPArOIEell TNH3BL
Omnpenenenne GOKyCHOTO PACCTOSHUS MU ONTUYECKOHN CHUJIbI COOMpAroIeli TNH3bL
OmnBITHI IO PA3NIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.
OmnBITHI 1O BOCTIPHSITHIO LIBETA MPEAMETOB MPH MX HAOJIIOACHUN Yepe3 LIBETOBbIC
bUIBTPHI
1110 Qdusnyeckue sBiaeHuss B mnpupozge: 3arMmeHus ConHua u JlyHbl, 1BeTta Teu,
' onTu4eckue siBjeHus B atMochepe (uBet Heba, pedpakius, paayra, MAPaK)
111 TexHuueckue yCTPOWCTBA: OYKH, MEPUCKON, (OToamnmapar, ONTHYECKHE
' CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
12.1 OmnbrTel Pesepdopaa u nnanerapuas Mmonens aroma. Monens atoma bopa
12.2 Hcnyckanue u norsiowmenue ceera arTomoM. KBanTsl. JInHeUaTbie CIEKTPEI
12.3 PannoaktuBHOCTE. AJb(a, OeTa- 1 raMMa-U3ITydYeHHsI
12.4 Crtpoenue atoMHoro siapa. HyknonHas Mozenb atoMHoro siapa. M3otonsl
12.5 PaanoaxtusHble npeBpainenus. [lepuoa nonypacnana aTOMHBIX sep
12.6 SnepHble peakiuu. 3aKOHBI COXPaHEHUs 3aps0BOrO U MaCCOBOT'O UHCEN
12.7 DHeprusi CBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUHU
12.8 Peaxuun cunrtesa u nenenus siaep. Mcrounnku sueprun CosnHLA U 3BE31
12 12.9 Snepnass sHepreruka. JlelicTBUe pPagUOAKTUBHBIX M3JIyYEHUH HA JKUBBIE
' OpPTaHU3MbI
[IpakTrueckue padoThI:
Habnronenne CruonIHbIX U JIMHEHYATBIX CIIEKTPOB H3JTyUSHHSL.
12.10 UccnenoBanue TpeKOB: U3MEPEHHE YHEPTUN YACTHILBI 10 TOPMO3ZHOMY MyTH (TI0
¢dororpadusim).
UzmepeHne paaroakTHBHOTO GoHa
Qduznueckue SBICHUS B TMPHUPOAE. ECTECTBEHHBIH PaTUOAKTUBHBIA (POH,
12.11 KOCMUYECKHUE JIy4H, PaIAUOAKTUBHOE U3JIYYEHUE MPUPOAHBIX MHUHEPAJIOB,
NENCTBHE PAANOAKTUBHBIX M3JIy4Y€HUN HA OPraHU3M YEJI0BEKa
12.12 TexHuueckue yCTPONUCTBA: CHEKTPOCKOIN, WHAWBUAYAJIBHBIA NO3UMETP, Kamepa




Bunscona

IMPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUA OCHOBHOIM OBPA30OBATEJIBHOMN MPOIT'PAMMBI OCHOBHOI'O

OBLIET'O OBPA3OBAHUA

Kon
NMPOBEPSIEMOro
TpeboBaHUS

IIpoBepsieMble TPEOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3oBanusi Ha ocHoBe ®I'OC

[Tonnmanue posnn (U3MKH B HAYYHOH KapTUHE MHUPA; CHOPMHUPOBAHHOCTH OA30BBIX
NPEACTABICHUN O 3aKOHOMEPHOMN CBSI3M U MO3HABAEMOCTH SIBJICHUH NPUPOABI, O POJIH
JKCIepuMeHTa B (U3MKe, O cucreMoobpasymoomed poian (U3UKH B Pa3BUTUH
€CTeCTBEHHBIX HAyK, TEXHUKH W TEXHOJIOTHH, 00 3BOMIONMH (PU3HUUECKUX 3HAHUN U
UX POJIM B LIEJIOCTHON €CTECTBEHHOHAy4YHONW KapTUHE MHUpPA, O BKJIaJ€ POCCUHCKUX H
3apyOeKHBIX YUYEHBIX-(QU3NKOB B pPa3BUTHE HAyKH, OOBSCHEHHWE MPOLIECCOB
OKPY’KaIOIIEero MUPA, PA3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHus O BHAAX Marepud (BELIECTBO M TIOJiE), O MABIDKEHHH Kak crocode
CYLIECTBOBAHMS MAaTEPHH, 00 aTOMHO-MOJICKYJIIPHOH TEOPUU CTPOESHHUS BEIIECTBA, O
¢u3nyeckoll  CyIIHOCTH  SIBJIEHWH  NpUpoAbl  (MEXaHHYECKHX,  TEIUIOBBIX,
3JIEKTPOMATHUTHBIX U KBAaHTOBBIX), YMEHHE pa3jMyaTh SIBJICHUS MO ONHCAHUIO HX
XapaKTEePHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX TaHHOE
¢dusnyeckoe siBIEHUE, YMEHHUE PACIO3HABATH MPOSIBIEHHE HM3YUEHHBIX (PU3MUECKUX
SIBJIEHUH B OKPY’KAIOIeM MHUPE, BBIAEISS UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BraneHne ocHOBaMH TMOHSATHIHOTO anmapara U CUMBOJHYECKOrO sI3bIKa (PU3UKU H
UCTIONB30BAHUE WX JUIsI peIleHus] y4eOHBIX 3a/1ady, YMEHHE XapakTephu30BaThb
CBOWCTBa Tel, (pU3NUECKHe SBICHHUS M IMPOLECCHL, HCIONb3Ys (QyHIAMEHTAIbHBIE U
SMIUPUUECKHUE 3aKOHBI

VYMeHre OMUChIBATh W3y4YEHHbIE CBOMCTBA TeNl U (PU3HYECKUE SIBICHUS, HUCIOJIB3YS
(u3NUeCKre BETHYNHBI

BrnaneHue ocHOBaMM METOIOB HAyYHOTO MO3HAHHS C YYETOM COOJIONEHHS MPaBHI
Oe3omacHOro Tpyaa: HabmoneHue PU3MISCKUX SBJICHU:

yMEHHE CaMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JaHHOTO
HaOopa o0OpyIOBaHUS O MHCTPYKLIMH, OMUCHIBATH XOJ OMbITA U 3aMUCHIBATH €ro
pe3ysbTaThl, POPMYJIHPOBATH BBIBOIbI,

NPOBEEHHE TPSMbIX U KOCBEHHBIX HM3MEpPEHHI (PU3UYECKUX BEJNUYHMH. YMEHHE
IUIAHUPOBATh ~ M3MEPEHHsI, CaMOCTOATENIbHO  COOHMpaTh  HKCIEPUMEHTATbHYIO
YCTAHOBKY [0 HWHCTPYKIIMM, BBIYHCISATH 3HAYEHHWE BEIWYMHBI W aHATH3UPOBAThH
NOJyYeHHbIE PEe3yJbTaThl C Yy4€TOM 3aJaHHOH MOTPELIHOCTH  PEe3yJIbTaTOB
U3MEPEHN,

NPOBEJCHHUE HECIOKHBIX JKCIEPUMEHTANbHBIX HCCIEIOBAHUI, CaMOCTOSTEIbHO
coOupath SKCIEPUMEHTAIbHYIO YCTAHOBKY W TMPOBOAUTb HCCIEAOBAHUE IO




HUHCTPYKLUHU, NPEACTABIIATD MOJYUYCHHBIC 3aBUCUMOCTH (I)I/ISI/ILIGCKI/IX BCJIMYHUH B BUAC
Ta6.]'II/IL[ u l"pa(I)I/IKOBJ YUUTBIBATh MOIPCHIHOCTH, ACIAaThb BBIBOABI IO PE3YJibTaTaM
HUccjaeaoBanus

[ToHnMaHue XapakTepHBIX CBOWCTB (M3MYECKHX Monenel (MarephaibHas TOYKa,
aOCOJIFOTHO TBEPIOE TENO, MOJENU CTPOEHUS Ta30B, XHUIKOCTEH U TBEPABIX Tel,
IUTAHETapHasi MOJAENb aTOMa, HYKJIOHHAs MOJENIb AaTOMHOIO spa) M YMEHHE
NPUMEHSTH UX JUIs1 OOBSICHEHUS (PH3UUECKUX MPOLIECCOB

Ymenne oOBACHATh (PU3NYECKHE TMPOLECCHl W CBOHCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalUuld IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YacCTHOCTH,
BBIABJIATD MPUYMHHO-CJIEICTBEHHbIE CBSI3U U CTPOUTH OOBSICHEHHE C OINOpOH Ha
U3yUYeHHBIE CBOICTBA (PU3MUECKHX SIBJICHUH, (U3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIENH

YMmenne pemarb pacuérble 3ana4n (Ha 6aze 2 — 3 ypaBHEHHUI), HCIIONB3Ys 3aKOHBI U
(bopmyIbl, CBsI3bIBaOLINE (PU3UUECKUE BEIMYUHBI, B YACTHOCTH, 3aIUCHIBATH KPATKOE
yCJIOBHE 33/1a4M, BBIIBJISITH HEJOCTAIOIINE HAHHBIEC, BHIOUPATh 3aKOHBI  (POPMYJIBI,
HEOOXOIUMBIE Uil €€ pEeLIeHHUs, HCIOJNb30BaTh CIPABOYHBIE JaHHBIE, MPOBOIUTH
pacyéTbl W OLCHWBATh PEATUCTHYHOCTb IIOJYYEHHOTO 3HA4YEHUS (HU3MUECKON
BEJIMYMHBI, YMEHHUE OINpPENeNsATh Pa3MEPHOCTb (PU3NUECKON BEIMYUHBI, TOITYYEHHON
NPU PELICHUH 3a1a4H

YMeHHe XapakTepu3OBaThb MPUHLUIBLI AEHCTBUS TEXHUYECKUX YCTPONCTB, B TOM
qriciie ObITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHMYECKHX MPOIECCOB MO UX
OTHCAHMIO, WCIIONB3Ysl 3HAHUSI O CBOWCTBAX (PM3MUECKUX SIBIEHUH U HEOOXOIUMBbIE
dusnyeckre 3aKOHOMEPHOCTH

10

VYMeH1e UCHOIb30BaTh 3HAHUS O (1)I/ISI/I"IGCKI/IX SIBJICHUAX B HOBCGHHGBHOﬁ JKU3HU AJ1d
obecrieueHusi 0Oe30macHOCTH TmpH  obOpameHun ¢ OBITOBBIMH NPHOOpPaMH U
TEXHUYECKIMH YCTPOMCTBAMH, COXPAHEHHsI 3I0POBbsS M COONIONEHHS HOPM
HKOJIOTHYECKOTrO TIOBENEHHs B OKpYy’Karolled cpene, MOHUMaHHEe HEOOXOIUMOCTH
NPUMEHEHHUsT  JOCTM)KEHUH  (U3UKM U TEXHOJOTHMH Ui  PalMOHAJIBHOTO
IPUPOAOIIONIB30BAHUS

11

OneIT moMCKa, mMpeoOpa3oBaHUs M MPENCTaBICHUs WHPOpMauMU (HU3HUECKOTO
COIEpPKAHUS C HUCIOJIB30BaHUEM HH(OPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHIA,
yMEHHE OLEHHBATh JOCTOBEPHOCTh IOJNyYeHHOW UWH(POpPMALMU Ha OCHOBE
UMEIOIIUXCSl 3HAHUH M JIOTIOJIHUTENIbHBIX MCTOYHUKOB, YMEHHE HCIOJIb30BATh IMPHU
BBIMOJIHEHNH Y4€OHBIX 3aaHUH HAYYHO-TIONMYJSIPHYIO JINTEPATypy (U3HUECKOrO
COIepIKaHUs, CIPAaBOUHbIE MaTepUaibl, pecypcel ceTu WHTepHeT;, BianeHHe
6a30BbIMH HaBBIKAMH MpeoOpa3oBaHns HHPOPMALIMK U3 OIHOW 3HAKOBOH CHUCTEMBI B
OPYTYIO;, YMEHHE CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE MH(OPMALNH U3 HECKOJIBKIX HCTOUHUKOB




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHHS
1 MEXAHWYECKHUE ABJIEHUA
11 Mexanunueckoe pasBuxkeHue. MartepuanpHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
' TBUKEHHUSI
PaBHOMepHOe U HepaBHOMepHOe ABHkeHHe. CpenHsisi ckopocTh. PopMyna 1Jisl BBIUUCIEHUS
1.2 cpenHeili ckopoctu: v = S/t
PaBHOMepHOE NpsSIMOJMHENHOE ABM)KEHHE. 3aBUCHMOCTb KOOpPJAMHATBI Tesla OT BPEMEHU B
clly4ae PaBHOMEPHOTO MPSIMOJUHENHOTO IBUKEHMUS
1.3 ) =xy+uf
I'papuxy 3aBUCUMOCTH OT BpeMEHU AJisl MPOEKLUU CKOPOCTH, MPOEKLIUU NEpEeMELIeHUs], TyTH,
KOOPJIMHATHI MPH PABHOMEPHOM MPSIMOJIMHEHHOM JABHXKEHUU
3aBUCUMOCTb KOOPJMHATHI Tejla OT BPEMEHHU B Cllydyae PaBHOYCKOPEHHOI'O NMPSMOJHMHENHOro
JBIDKCHUS
S = Vg, T+ 8y ‘k:‘
DopMyJibl [JIs1 NPOEKLUU NepeMeLIeHHs], TPOEeKIMN CKOPOCTU U NPOEKLHU YCKOPEHUs MpHU
PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBH)KEHUU!
2
1.4 Sx(f)=90x'f+”x'%>
Ux(f) =y, a1,
a, () =caost,
sz? - u:xq =2a.s,
I'padpuxu 3aBUCMMOCTH OT BpPEMEHU [JIl MPOEKLUUH YCKOPEHHUs, MNPOEKLUU CKOPOCTH,
MPOEKLUHY TIEPEMEIICHIS], KOOPANHATHI IIPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JBIXKEHUU
Ceobonnoe mamenue. PopmyJbl, OMUCHIBAIOIINE CBOOOJHOE MAIeHHE Teja IO BEPTUKAIH
L5 (nBIXXEHME Tesla BHU3 HJTH BBEPX OTHOCHTENIBHO NoBepxHOCTH 3emin). ['padrku 3aBuCUMOCTH
' OT BPEMEHH I MPOEKLUHN YCKOPEHMs], MPOEKLUU CKOPOCTH M KOOPAMHATHI NpU CBOOOIHOM
NajieHu! Tesa Mo BepTUKAIU
CxopocTb paBHOMEPHOTO ABUKEHMSI TeJla 110 OKPY>KHOCTH. HampasieHue ckopocTH.
dopmya s BBIYUCICHUSI CKOPOCTH Uepe3 pamuyC OKPYKHOCTH M MEPUOL OOpaIIeHus:
b= 2R
T
1.6

ILlentpocTpemurenvHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENBHOIO YCKOPEHUS.
dopmyJia 115l BBIYUCICHHS YCKOPEHUS:

2
_ b
=R




@Dopmyna, CBSI3BIBAIOIIAS IEPUO U YACTOTY OOpaIleHus:

‘L’Zi
T

1.7

Macca. IInoTHOCTD BemecTBa. @opmMynia 1Jist BBIMUCIEHUS TIJIOTHOCTH:

1.8

Cuna — BektopHas pusudeckas BenuyrHa. CliokeHHue CUIT

1.9

SBnenne nnepuuu. llepsslii 3akoH HeroTOHA

Bropoii 3axon HeroToHa:
F=m-4

CoHamnpaB/ieHHOCTb BEKTOPA YCKOPEHUs Tejla U BeKTOpa CUJIbL, JeHCTBYIOIIEH Ha TENO

Bzaumoperictsue ten. Tperuii 3akon HetoToHa:

Fyg= _Fl—ﬂ_

1.12

TpeHI/Ie MOKOA U TPEHUEC CKOJILXKCHUS. CI)opMyJIa AJIsE BBIYUCJIICHUA MOAYJiA CHUJIbI TPCHUA
CKOJIBKCHUA

Fo=p-N

Hedopmarus Tena. Yrnpyrue u Heynpyrue aepopmaniu. 3aKoH yrnpyroi nedopmannu (3aK0H
I'yka):

F=k-Al

1.14

BCGMI/IpHOG TACOTEeHHE. 3aKOH BCEMUPHOTI'O TATOTCHUA!

Fog.M M
'L

Cuna TsoxecTu. Y ckopeHne CBOOOTHOTO MaICHUSI.

Dopmyna s BBIYUCICHUS CHITBI TSDKECTH BOIM3H nmoBepxHocTr 3emin: F = mg,

JBukenne muaHer Bokpyr ConHua. Ilepsast kocmuueckas ckopocTb. HesecomocTe u

neperpy3ku

HNmnynbe Teaa — BeKTOpHAst (hU3HUECKast BETUUUHA.
F=mi

Hmnynec cucremsl Ten. Usmenenue umnynbca. UMyabe cuiibl

3akoH COXPAaHCHUA UMITYJIbCa OJIA SaMKHYTOfI CHCTEMBI TEJIL.
p=nyly Hm,0, =const

PeaxTuBHOE nBUKEHUE

Mexannueckast padbora. @opmyna Ayt BEIMUCAEHUS PadOThI CHIIBIL:

A=Fscosct

Mexanndeckas MOILIHOCTD:




1.18

Kunernueckass u mnoTeHuuanbHas sHeprus. DopMmyna JIsl BBIUUCIEHUS KHHETHYECKOMN
SHEPTHUU:

-

mu-
2

Teopema 0 xuHernueckoil sHepruu. P@opmMysa AJs BBUMCICHHs NOTEHLMAIBHONH 3HEPruu

TeJa, MOqHSITOrO
HaI 3eMIEN;

EFzmgh

1.19

MexaHuueckast SHEpPrus:
E=E . +E P
3aKkOH COXpaHEHusi MexaHu4deckoil osHeprun. Popmyna [ 3aKOHA COXPAHCHUSA

MEXaHUYECKOH SHepPruu B OTCYTCTBHE CUJI TpeHUs: /2 = const.
IIpeBpamenne MEXaHUYECKON S3HEPTUN NTPU HATUYUU CUJIbI TPEHUS.

1.20

IIpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Ppraar. Momenrt cunel: M - Fl.
YcnoBue paBHOBECHS pblyara:

ﬂ.j{ + M, +..=0
IMonsw:xHbIH 1 HenoaBKHBIN O10ku. KIT/] mpocThIX MEXaHU3MOB,

n= Anonesman
Aaarpaqanﬂaﬂ

1.21

JlaBneHue TBEPAOrO TeENA.
dopmya 11 BBIYMCICHUS 1aBJICHHs TBEPIOrO Tena:
i
P==-
Hasnenne raza. AtmocepHoe naBieHue.
rI/II[pOCTaTI/ILIeCKOG AABJICHUE BHYTPH KUIKOCTHU.
CI)opMyna AJIL BBIYUCJTICHUS JABJICHUSA BHYTPU KUAKOCTU!

p=pgh+p.

1.22

3axoH Ilackans. I'uapasnudeckuii npecc

1.23

3akon Apxumena. Popmyna s ONpeneNeHUs] BBITAIKHUBAIOIIEH CHIIBL, NEUCTBYIOIICH Ha
TEJIO, MOTPYKEHHOE B )KUIKOCTh WU ras3:

Fag =P8V

VYcnoeue miapanus teja. IlnaBanue CYAOB U BO3AyXOIlJIaBAaHUEC

1.24

Mexanudeckne KoneOaHus. AMIUIMTYNA, MEPUON M dYacTota Kojebanuid. Dopmyrna,
CBSI3BIBAIOINAS YACTOTY U MEPHOA KOJEOaHMIA:




1.25

MareMaTH4eCKHid W TIPYKUHHBIN MasTHUKW. [IpeBpalneHne >Hepruu MpHu KojedaTeTbHOM
JBUOKEHUU

1.26

3aryxaromme konedanus. BeinyxneHnHble konedanus. Pesonanc

1.27

MexaHudeckue BOJIHBL HpOI[OJ'IbeIe U TIONEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
pacnpocTpaHeHUs BOJIHBI:

A=u-T

1.28

3Byk. I'pomkocTh u BeIcOTa 3ByKa. OTpa’keHHEe 3BYKOBOHW BOJIHBI Ha TPAHHIE JIBYX CpEN.
WHbpas3Byk U yabTpa3ByK

1.29

IIpaxmuyeckue pabomet

HsmepeHne cpemHeidl MJIOTHOCTU BEIIECTBA, ApXUMEIOBOW CHIIBI, JKECTKOCTU TPYKUHBI,
KO3(pPUIIMEHTa TPEHUST CKOJBKEHUS;, pabOThl CUJIBI TPEHUS, CHJIbI YIPYTOCTH, CpemHeil
CKOPOCTH IBWKEHUs OpyCKa MO HAKJIIOHHOMW MJIOCKOCTH, YCKOPEHHs OpycKa NPy IBHIKEHUH TIO
HAKJIOHHOH IIJIOCKOCTH, YaCTOTBl M TiepuoAa KoieOaHWUH MaTeMaTHYeCKOro MAasiTHHKA,
YaCTOTHI M TIEpUOAa KOJNCOaHWI MPYKMHHOTO MAasTHUKA, MOMEHTAa CWJIbI, AEHCTBYIOMIErO Ha
per4ar; padoThl CHJIBI YIPYTOCTH MPU MOABEME Ipy3a C MOMOIIBI0 HEMOABMKHOTO OJIOKA,
paboThI CHJIBI YIIPYTOCTH NIPH MOIBEME IPy3a ¢ TOMOIIBIO TIOJBUKHOTO OJIOKA.

HccnenosaHue 3aBUCHMOCTH apXUMEIOBOH CHIIBI OT 00b&éMa MOTPY:KEHHONW YACTH Tejla U OT
MJIOTHOCTH JKUJIKOCTH, HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIBI OT MAacChl TeNa, CUJIbl TPEHUS
CKOJIbJKEHUSI OT CHJIbl HOPMAJBHOTO JABJICHHS W OT POJAA TMOBEPXHOCTH, CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B MPYKUHE, OT CTENeHH AedopMaluu MpyKUHbBI, YCKOpeHus: Opycka OT yria
HAKJIOHA HAIMpPaBISIONICH; mepuona (J4acToThl) KOJNeOaHWN HUTSHOTO MAsSTHUKA OT JJTUHBI
HUTH, Tiepuona KojiebaHuil MPYKUHHOTO MAasSTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKHUHBI,
UCCJICIOBAHNE HE3aBHCHMOCTH IMepuona KojieOaHWil HUTSHOTO MasiTHUKAa OT MAacChl Tpysa.
[IpoBepka yCcioBUsI paBHOBECHS phlyara

1.30

Qusuveckue asnenus 6 NPUPoOe: IPUMEPbl IBHKEHUS C PA3IMIHBIMU CKOPOCTSIMH B KUBOH U
HEXXUBOW MNpHUpoAe, AeHCTBUE CUJIbl TPEHUs B NPUPOJE U TEXHUKE, NMPWIUBbBI U OTJUBBI,
nBuxkeHue raHeT COJHEUHO!N CUCTEMBbI, PEaKTUBHOE JIBM)KEHUE JKUBBIX OPraHU3MOB, pblyaru
B TeJIe YEJIOBEKA, BIUSHHE aTMOCHEPHOrO MaBJICHHS Ha JKUBOW OPTaHU3M, IUIABaHUE PBbIO,
BOCIPUATHE 3BYKOB )XKMBOTHBIMH, 3€MJIETPsICEHHE, CEIICMUUECKHE BOJIHBI, LIyHAMHU, 3XO

1.31

Texnuueckue ycmpoiicmea: CIUAOMETP, NATUUKU IOJOXKEHHs, PAcCTOSHUSA U YCKOpPEHU,
OUHAMOMET(, MOALINITHUKY, PAKEThI, PbIYar, MOBIKHBIA U HETIOABIIKHBINA OJIOKH, HAKJIOHHAS
IUIOCKOCTB, NMPOCTBIE MEXAHU3MBI B OBbITY, COOOIIAIOINNECS COCYABL, YCTPOWCTBO BOAOIPOBOA,
THPABINYECKUI Mpecc, MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9XOJIOT, UCTIOJIB30BAHUE YIIbTPA3BYKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHUA

21

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOM TEOPUH CTPOCHHs BemecTtBa. Monenu
TBEPIOTO, JKUIKOTO M Ta3000pa3HOro COCTOSHUH BemecTBa. Kpucrammyeckne u aMopgHbIe
Tena

22

JBmwkenne uactun BemiectBa. CBs3b CKOPOCTH MABIDKEHHS] HYACTHI C TEMIEpPaTypoH.
BbpoyHoBckoe nBuxkenne, nuddysus

23

CmauuBaHue u KalmWJIIAPHBIC ABJICHUA




24

Tennosoe pacimMpeHue U cxaTue

2.5 TemnoBoe paBHOBECHE
26 BryTpennsist sneprus. Pabota u Temonepenada Kak CrIoOCOObI M3MEHEHUs BHYTPEHHEH
' SHEPTHH
2.7 Buas! Tennonepenayn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTy4YECHHE
Harpesanue u oxnaxaenue ten. KonuyecTso TemIOThL. Y feabHas TeNI0EMKOCTD:
2.8 :
O=cmlt,—#)
3aKOH COXpaHEeHUsI IHEPTUHN B TEIUIOBBIX MpoLieccax. Y paBHEHHE TEIJIOBOro OaaHca:
2.9 Ql "'Qz 4 =0
210 Hcnapenne u koHnmeHcauus. M3MmeHeHue BHYTpeHHEH BSHEpPrHMM B MPOLECCE HUCMApPEHUs U
' KoHneHcaunu. Kunenue skuakoctu. Y aenpHas Terora napoodpasosanusi: L = O/m
2.11 BrnaxHocTs BO3ayxa
IInaBnenne u kpucramnusauus. M3meHeHHWe BHYTPEHHEW OSHEPruu IPU IUIABJICHUU U
7 1p | KPHCTAIH3ALMH. Y nenpHas TEIUIOTA MJIABJICHUS
r=2
m
2.13 BryTpeHHsist SHeprUs CropaHus TOIUTHBA. Y AeJIbHAS TEIJIOTa CrOpaHusl ToIumBa: ¢ = O/m
2.14 | Ipunuuns! pabote! TemioBbix apurareneit. KIT/{ TeruioBoro apurarens
lIpakmuuecxkue pabomeot
Hsmepenne yaenbHOW TEIIOEMKOCTH METAJUIMYECKOr0 LWUINMHAPA, KOJIUYECTBA TEIJIOTHI,
MOJIyY€HHOTO BOAOW KOMHATHOM TeMmepaTypbl (PUKCHPOBAHHOH MacChl, B KOTOPYIO OIYLIEH
215 HArpeTblil LUJIUHAP, KOJIMYECTBA TEIJIOTHl, OTAAHHOIO HArpeTbIM LWIMHAPOM, IOCIHE
' ONyCKaHUsl €ro B BOAY KOMHATHOW TEMIIEpaTypbl, OTHOCHUTEJIBHOH BIJIAXXHOCTH BO3AYXa,
YAENBbHOW TEIUIOTHl IUIABJICHHs JibJa. McciaenoBaHue HM3MEHEHHWs TeMIepaTypbl BOIABI MPHU
PA3NUYHBIX YCIOBUSX, SIBIEHHUS TEIUIOOOMEHA NPU CMELIMBAHUM XOJOAHON U ropsyeil BOABL,
MpolLecca UCapeHus
Qusuveckue senenus 6 npupooe: TIOBEPXHOCTHOE HATSDKEHHE WM KANWULIPHbIE SIBJICHUS B
2.16 | mpupone, KpucTajuibl B mpupose, uznydenue CosHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OPHU3HI;
oOpa3oBaHHUe POCHI, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoiicmea: KanwJBsIpbl, IPUMePbI UCIOJIBb30BaHUsl KPUCTAJIOB, JKUKOCTHBIN
2.17 | TepMOMeTp, OATYMK TEMIIEPATypbl, TEPMOC, CHCTeMa OTOIUIEHUs JOMOB, TMIPOMETPBI,
NICUXPOMET, MapoBasi TypOMHA, ABUraTeIb BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DnexkTpuzanus Tea. [Ba Buaa 3IEeKTPUUECKHUX 3apsa0B
3.2 BsaumonelicTeue 3apspkeHHbIX Tel. 3akoH KyrnoHa
33 3aKOH COXpaHEHUs SJIEKTPUIECKOrO 3apsiaa
34 OnexTpuueckoe mnoje. Hanpssxk€HHOCTh snekTpuydeckoro mnods. IlpuHuun cynepno3unuu
' BJEKTPUUECKUX MOJel (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn snexTpudeckux 3apsAnoB. JleHCTBUE 3JIEKTPUUECKOrO IMOJS Ha 3JIEKTPUYECKUE
' 3apsiapl. IIpOBOHUKYN U TUAIEKTPUKHU
3.6 ITocTosiHHBIN 2nekTpuueckuii Tok. [eficTBus snextpuueckoro Toka. Cuna Toka. Hanpspokenue.




I=qt,U=A44q

DIEKTPUIECKOE COMPOTUBIIEHNE. Y IENIbHOE DIEKTPUUECKOE COMPOTHBIIEHHE:

37 R =pl'S
3.8 3axon Oma aist yuacTtka ajekrpudeckoit uenu: / = U/R
IlocnenoBarenbHOE COEAMHEHNE TPOBOAHUKOB:
I =L, U=U+U,: R=R +R,
3.9 ITapannenbHOE cOenMHEHUE NPOBOAHUKOB PABHOIO CONTPOTUBIICHHUS!
U=U,i=1 +I'R:§.
1~ %o 174 A
CwmermanHble COeNMHEHUS TPOBOIHUKOB
3.10 | Pabota u MomHOCTb ssekTpuyeckoro Toka. A = Ult, P = Ul
3akon Jxoyns — Jlenua:
3.11 0=I"R-t
312 OneiT Opcrena. MarHuTHOe MOj€ MPsIMOrO MPOBOAHMKA C TOKOM. JIMHMM MarHUTHOM
' HUHIYKITHH
3.13 MarauTHoOe 1oJjie NOCTOSIHHOTO MarHuTa. BzanmoaencTerue NoCTOAHHBIX MATHUTOB
3.14 | [lelicTBMe MarHUTHOIO MOJIs HA MPOBOAHUK C TOKOM
3.15 | Onbitel @apanes. SABnenue snexkTpomarauTHol naaykuuu. Ilpasuno Jlenua
lIpaxkmuuecxkue pabomeut
HsMepeHne 3eKTpUYECKOro CONMPOTUBIIEHUS PE3UCTOPA; MOIMHOCTH 3JEKTPUYECKOrO TOKAa,
paboThI ANEKTPUIECKOTO TOKA.
UccnenoBanue 3aBUCHMOCTH CHIJIBI TOKA, BO3HHMKAIOLIETO B IIPOBOAHHKE (PE3HCTOPHI,
3.16 | mammouka), OT HANPSDKEHUST Ha KOHILIAX MPOBOAHHUKA, 3aBUCUMOCTU COMPOTHUBJICHUS OT JIJTMHBI
MIPOBOJHUKA, MIOLIAIH €r0 MONEPEYHOrO CEUEHUs U yIEIBbHOIO CONPOTUBJICHUS.
IIpoBepka mpaBuna I 3JIEKTPUUYECKOrO HAMPSKEHUS MPHU MOCIEAOBATENBHOM COSIHMHEHUHN
MIPOBOJHUKOB, MNpPaBUja IJsl CUJIbl 3JIEKTPUYECKOrO TOKA MPU NApaJIEIbHOM COEAWHEHUU
MIPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Quzuueckue a61eHUs 6 NpUpode: SIEKTPUYECKUE SBJICHUS B aTrMocdepe, 3JIEKTPUYECTBO
3.17 | )KMBBIX OpPraHM3MOB, MAarHUTHOE TOJe 3eMiH, Apeii] MOJFOCOB, PONb MArHUTHOTO TOJS IS
JKU3HHU Ha 3eMJie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: >3IEKTPOCKOI, aMIepPMETP, BOJBTMETP, pPeOCTaT, CUYETUHK
318 3JIEKTPUYECKON SHEPIuy, 3JIEKTPOOCBETUTEIIbHBIE npudopBL, HarpeBaTeNIbHbIC
' BNEKTPONPUOOpPbI  (MPUMEPBI),  JIEKTPUYECKHE  NPEAOXPAHUTENH,  DJIEKTPOMATHHT,
3JIEKTPOABUIATENb MOCTOSTHHOTO TOKA, FE€HEPATOP MOCTOSTHHOTO TOKA
3.19 | DnextpomarauTHbie BosHBI. [1Ikana 31€KTpOMarHUTHBIX BOJIH
3.20 | JlyueBas monens ceeta. IIpssMonnHeitHOEe pacIpOCTPaHEHHE CBETa
3.21 | 3akoH oTpaxeHus ceera. Ilnockoe 3epkaio
3.22 | Ilpenomnenue cBera. 3aKOH NPEJOMIIEHHUS CBETa
3.23 Jucnepcus cera
3.24 | Jlunza. Xon nydeii B tua3e. @OKycHOE paccTostHUe TUH3bL OnTudeckas cua JuH3bl, D = 1/F




3.25

I'na3 kak ontuyeckas cucreMa. Onrudeckue mpudbopsl

IIpaxmuueckue paéomsl
H3mepeHne onTUYeCKOW CUJbI cOOHMparomell JUH3bL, (OKYCHOTO PacCTOSHHS COOMparorneit
auH3bl (MO0 CBOWCTBY paBEHCTBA pa3MEPOB MpeaMera U W300pakeHHs, KOraa MpeaMeT

3.26 | pacmoJyiO’KeH B IBOMHOM (POKyCe), MOKA3aTeNsl MPEJIOMIIEHUS CTEKIIA.
Hccnenosanue cBOWMCTBa W300paKEHUs, MOJYUYEHHOTO C MOMOIIBI COOMpAIOMEed JIMH3HI,
U3MeHEeHUs1 (POKYCHOTO PaCcCTOSIHUS IBYX CIIOXKEHHBIX JIMH3, 3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yIJla MaJleHUsl Ha TPAHULIE «BO3AYX — CTEKJIO»
397 Qusuueckue senenusn 6 npupooe: 3armennst ConHua u JIyHbl, LiBeTa Tel, ONTUYECKHUE SBICHHS
' B atMoc(epe (uBet Heba, pedpakmus, pamgyra, MUPaK)
3.28 | Texnuueckue ycmpoiicmea: O4YKH, IEPUCKOM, (HOTOANIAPAT, ONTHIECKHE CBETOBOABI
4 KBAHTOBBIE ABJIEHUA
4.1 PanuoaktuBHOCTB. AJib(ha-, OeTa-, raMma-usnydeHus. Peakiuu ansga-u dera-pacnana
42 Omnsitel Pesepdopaa no paccesHuro anbga-dactun. [lnanerapHas Monenb atoma
43 Cocras atromHoro siapa. M3oromnsl
4.4 Ilepuon nosypacnaga aTOMHBIX siAep
4.5 S nepHble peakiuu. 3aKOHBI COXpaHEHMsI 3apsI0BOIO U MaCCOBOIO YHCeN
Dusuveckue sA61eHUA 6 NPUPOOe: €CTECTBEHHBIH PaTUOAKTUBHBIA (POH, KOCMHYECKHE JIY4H,
4.6 PaANOAKTUBHOE U3JIy4eHHE MPUPOAHBIX MUHEPAJIOB, NEMCTBUE PAAUOAKTUBHBIX U3Jy4YEHUNH HA
OpPraHU3M 4Y€eJI0BEeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAMBUAYaJIbHBIN NO3UMETp, Kamepa Bunbcona,

silepHast SHEPTeTHKA




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O TPOOHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

1. ®uszuka 7 wnacc: 6azosbiit yposens: yucOHuk/ M.M. Ileppumkun, AWM. WsanoB. — Mocksa:
IIpoceemenmue, 2023,

2. ®usnka 8 kyacc: 6a3oBbiil yposenb: yueOnux/ .M. Tlepobriukun, A Y. MBaHoB. — MockBa:
IIpocsemenue, 2023.
3. ®usuka 9 kmacc: 6a3oBblil ypoBeHb: yueOHuk/ U.M. Ilepoimkun, A .M. MBaHoB. — Mocksa:
IIpocsemenue, 2023.

METOAUYECKHUE MATEPHUAJIbBI IJIA YUUTEJIA
7 KJ1ace

1. Kupuk JI.A. Meroguueckue Matepuansl. @usuka. 7. — M.: Unexca, 2021.

2. Cbopuuk TecTOBBIX 3amanuil o ¢usmke. 7 kiaace /Coct. HK. Xannanos, T.A., XanHaHoBa.
M.: BAKO, 2021.

3. A.E. Mapon, E.A. Mapon. lunaktuueckue Mmarepuaibl. @Puszuka. 7k yueOHO-METOIUYECKOe
nocodue. — M.: [Ipoda, 2020.

4. EI'. MockoBkuHa, B.A. Bosnkos. COopnuk 3anad no ¢usuke. 7-9 kinaccel. - M.: BAKO,
2017.

5. Kupuk JL.A. Pa3HOypOBHEBbIE CaMOCTOATEIbHbBIE U KOHTpOJbHBbIE paboThl. PI'OC. dusuka.
Txn. — M.: «(Maekca», 2019.

6. J1.3. I'ennenmreiin, JI.A. Kupuk, U M. I'enbrar 3amaun no ¢pusuke At OCHOBHOM LIKOJIBI C
npuMepamu pemenus. 7-9 knaccsl./ mox pen. B.A. Opnosa — M.: Mnekca, 2018.

7. J1.3. T'ennenmreiin, JIL.A. Kupuk, U M. I'enpdprar Pemenne kimrodeBbIx 3a1a4 10 GU3MKE s
OCHOBHOM 1mKkobl. 7-9 knaccel. — M.: Mnekca, 2018.

8. E.A. Mapon OnopHble KOHCIIEKTbl U pa3HOypOBHeBble 3anaHus. ®usuka. 7 knacc. — CII6:
000 «Buxtopus mmoc», 2019.

JOTIOJIHUTE/ILHASA JTUTEPATYPA AJs1 y4AIIUXCS

1. AE. Mapon, E.A. Mapon. ®usuxa. 7 knacc. CamMoCToATEIHbIE U KOHTPOJIbHBIE PabOThL—
M.: Ipoda, 2020.

2. JL.O.T'enpenureiin, JI.A. Kupuk, U.M. I'enbprar 3amauu no ¢pusmke Aas OCHOBHOM IIKOJIbI
¢ nmpuMepamu pernenust. 7-9 knaccol./ mox pen. B.A. Opnosa — M.: Unexca, 2018.

3. HayuHo-nomnynspHbli (U3NKO-MaTeMaTHUYECKUI KypHal AJid LIKOJBbHUKOB U CTYJIEHTOB

«KBant» http://kvant. mccme.ru/

[Toprtan ecrectBenHbIX Hayk: Pusnka http://www.e-science.ru/physics

Y4aeOHO-pa3BaeKaTeNbHBIN OPTAJT I AETeH, yuuTenen, u pogureneit  http://nau-ra.ru/

Bcepoccuiickas onumnaga mKoJIbHUKOB  http://rsr-olymp.ru/

Bcepoccuiickast onmumnriazga mKoNbHUKOB 1o pusuke  http://old.phys.rosolymp.ru/

OnuMnuazel 1151 ITKOBHUKOB  http://olimpiada.ru

3aouHas pusuko-mMaTemMaruieckas mkoia npu MOTU http://www.school.mipt.ru/

e e A



http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nau-ra.ru/
http://rsr-olymp.ru/
http://old.phys.rosolymp.ru/
http://olimpiada.ru/
http://www.school.mipt.ru/

10. UHTEepHET-0NIMMITHA 1A IIKOJIBHUKOB 10 pusnke http://distolymp2.spbu.ru/olymp/

JAOnoJHUTeIbHAS JJUTEPATYpAa AJsl YUUTeJIA

1. Topnosa JLA., Jleromuna C.B. COopuuk 3amau o ¢pusuke: ruapocraruka. 7—11 xmaccel. M.
BAKO, 2016.

2. B.B. Jopodeiiunk ®@usnka 7-8kymaccel: cOOpHUK 3amad JJisi MOATOTOBKH € OJMMIIHMAIAM:
noco0Owue 11t MOATOTOBKH K ojuMnuanam. — MuHck: Asepcas, 2016.

3. A K. Aramanuenko, C. I'. Maxuenko. ®uzuka. Obobmaromue nadopaTopHbie paboOThI 3a
Kypc (U3MKH OCHOBHOW WIKOJBI (MOBTOpPEHHE, cUcTeMarm3aums, noAaroroska k OI'D).
[Ipaktukym / A K. Atamanuenko, C.I'. Maxuaenko. — Poctos u/J1; Jlerunon, 2017.

4. T'T". Hukudopos OI'D 2019. ®dusuka. TpeHaxkep. DkcrnepuMeHTanbHble 3amanus / .1
Hukudopos, E.E. Kamzeesa, M 10. Jlemunosa. — M.: U3narensctBo «Jx3ameny, 2019.

5. O T'pomueBa. KoHTponpHBIE W CaMOCTOSTENbHbIE padoTHl MO (usmke. 7 Kiacc: K
yueOHuky A.B. Ilepeimkuna «®@usnka. 7 knaccy ®I'OC. — M.: M3naTenscTBo «JK3aMen»,
2016.

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA
8 kiace

1. Kupuk JI.A. Meroauueckue Matepuaibl. @usuka. 8ki. — M.: Mnekca, 2021.

2. Hneik H.C. Tloypounsie paspaborku mo ¢pusmke. 8 kimacc. — M.: BAKO, 2017. - 272 ¢c. — (B
MOMOIIb ITKOJBHOMY YUHTEJIIO ).

3. Cbopuuk TecToBbIX 3ananmii mo ¢usuke. 8 xiace /Coct. HK. Xannanos, T.A., XanHaHoBa.
M.: BAKO, 2015.

4. A.E. Mapon, E.A. Mapon. Jlunaktudeckue matepuanbl. Ouznka. 8ki1.. yaeOHO-METOIUIECKOe
nocobue. — M.: Jlpoda, 2016.

5. Kupuk JI.A. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U KOHTPONIbHBIE padoTsl. PI'OC. Pusnka. 8
k1. — M.: «Mnekca», 2018.

6. EI'. MockoBkuHa, B.A. Bonkos. Coopauk 3amau no ¢pusuke. 7-9 kmaccol. - M.: BAKO, 2017.
k) Konrponsao-m3mepurensasie Matepuansl. @Pusnka: 8 xiacc/Coct. HU. 3opun. — M.: BAKO,
2017.

7. J1.O. I'eanenmreiin, JI.A. Kupuk, .M. I'enpprar 3amauu mo pusuke A OCHOBHON LIKOJIBI
¢ mpuMmepamu perneHust. 7-9 knaccol./ mog pea. B.A. Opnosa — M.: Mnekca, 2016.

8. JL.O. I'enpenmreiin, JI.A. Kupuk, I.M. I'enbrar Pemenne kimrodeBbIx 3a1a4 1o Gpusuke mis
OCHOBHOWM 1Kobl. 7-9 knaccel. — M.: Mnekca, 2016.

9. E.A. Mapon OmnopHble KOHCIIEKTHI M pa3HOypoBHeBbIe 3anaHus. Omuka. 8 xiacc. — CIIO:
000 «Buxtopus mmoc», 2016.

JONOJIHUTE/ILHASA JTUTEPATYPA AJs1 y4AIIUXCS

1. AE. Mapon, E.A. Mapon. ®@u3uka. 8 xinacc. CaMOCTOSATENbHBIE U KOHTPOJbHBIE PabOTHI.—
M.: Ipoda, 2017.

2. JID.T'enpenmreiin, JLA. Kupuk, U.M. I'enprar 3amaum no ¢pusnke ajisi OCHOBHOH LIKOJIBI
¢ npuMepamu perrenust. 7-9 knaccol./ nox pen. B.A. Opnosa — M.: Mnekca, 2016.

3. HayuHo-momyssipHbIi (PU3NKO-MATEMATUYECKHHA JKypHAJ IJIsl LIKOJbHUKOB U CTYIEHTOB
«KBant» http://kvant. mccme.ru/

4. Tlopran ecrecTBeHHbIX Hayk: @usuka http://www.e-science.ru/physics

Y4aeOHO-pa3BaeKaTeNbHBIN OPTAJT I IETeH, yuuTenen, u pogureneit  http://nau-ra.ru/

6. Bcepoccuiickas omumnuana MKOIbHUKOB http://rsr-olymp.ru/

wn



http://distolymp2.spbu.ru/olymp/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nau-ra.ru/
http://rsr-olymp.ru/

Bcepoccniickas onumnuana mKOIbHUKOB 1O Gusuke  http://old.phys.rosolymp.ru/
OnuMnuazsl JUTs ITKOJBHUKOB  http://olimpiada.ru

3aouHas pusuko-mMaTemMaruieckas mkoia npu MOTU http://www.school.mipt.ru/
0. MaTepHeT-0IMMIMana mMKOJIbHUKOB 1o ¢usuke http:/distolymp2.spbu.ru/olymp/
JlonoTHUTEIbHAS TUTEPATYPA AJIsl YUHUTEJIst

= 0 0

1. B.B. Hopodeitunk ®Pusmka 7-8kjaccoi: COOPHUK 3amad Jisi MOATOTOBKH € OJMMIIHAIAM:
nocoOue st MOATOTOBKM K onuMnuanaM. — MuHck: Asepcas, 2016.

2. A K. Aramanuenko, C. I’ Maxuenko. ®msuka. O6obmaromue j1adopaTopHbie paboThl 3a
Kypc (U3MKH OCHOBHOW WIKOJbl (MOBTOPEHHE, CUCTeMaTm3anus, noAaroroska k OI'D).
IIpaxktukym / A K. Aramanuenko, C.I'. Maxuenko. — Poctos w//1: Jlernon, 2017.

3. I'T". Hukugopos OI'D 2019. ®usuka. Tpenaxkep. DkcrnepumeHTanbHbie 3amanus / 1.1
Hukudopos, E.E. Kamzeesa, M 10. [lemunosa. — M.: U3narensctBo «Jx3ameny, 2019.

4. ®usuka: 3aHUMaTeNbHbIE MaTepualbl K ypokam. 8 k. / ABT.-coct. A M. Cémxe.- M.: U3n-Bo
HI[2HAC, 2014.

5. O.MN. I'pomueBa KoHTpombHbIC U CAMOCTOSITENbHbIE PpaboThl 1O Pr3uke. 8 Kiacc: K y4eOHUKY
A B. Ilepbinkuna «Pusuka. 8 knaccy ®I'OC. — M.: U3parensctBo «DKk3amen», 2017.

METOAUYECKHUE MATEPHUAJIBI IJIA YUUTEJIA
9 kaace

1. Kupuk JI.A. Meroauueckue Matepuainl. @usuka. 9xi. — M.: Unekca, 2018.

2. Kupuxk JI.A. Pa3HOypOBHEBbIE CAMOCTOSITEIbHbIE H KOHTPOJIbHbIE padoThl. PI'OC. duszuka. 9
k1. — M.: «Mnekca», 2018.

3. EI'. MockoBkuHa, B.A. Bonkos. Coopuuk 3anau no ¢pusuke. 7-9 knaceol. - M.: BAKO, 2021.
4. CoopnuK TecTOBbIX 3amaHuil o ¢usuke. 9 kiace /Cocr. HK. Xannanos, T.A., XaHHaHOBA.
M.: BAKO, 2021.

5. KontponpHo-u3MeputenbHbie MaTepuanbl. @usnka: 9 xiacc/Cocr. HU. 3opun.— M.: BAKO,
2021.

6. ALE. Mapon, E.A. Mapon. CamocTosiTeNbHbie M KOHTPOJIbHbIE padoThl. Pm3mka. 9 Kiv:
yuebHO-MeToauueckoe nmocodbue.— M.: Ilpoda, 2019.

7. J1.3. I'ennenmrreiin, JLA. Kupuk, UM. I'enpdrar 3amaun o ¢pusnke 111 OCHOBHON MIKOJIbI €
npuMepamiu perieHus. 7-9 kiacest. / nox pento B.A. Opnosa — M.: Unekca, 2018.

8. JL.O. I'eanenmreitn, JI. A. Kupux, U.M. I'enbdrar Pemenne kimodeBbix 3ana4 no GU3NKe 11
OCHOBHOM 1K0Jbl. 7-9 knacesl. — M.: Mnekca, 2018.

9. E.A. Mapon OmnopHble KOHCIIEKTbl M Pa3HOypOBHeBble 3anaHus. Pmuka. 9 xiacc. — CIIO:
00O «Buxropus mmocy», 2018.

JOTOJIHUTE/ILHASA JTUTEPATYPA AJs1 y4ALIUXCS

1. AE. Mapon, E.A. Mapon. ®usuka. 9 kinacc. CaMOCTOSITEIbHbIE U KOHTPOJIbHbIE PA0OThI. —
M.: [Ipoda, 2018.

2. JID. I'ennenmureiin, JLA. Kupuk, UM. I'enbdrar 3anaun no pusmke aisi OCHOBHOHN HIKOJIbI
¢ npuMepamu perrenust. 7-9 knaceol. / mog pen. B.A. Opnosa — M.: Mnekca, 2018.

3. E.B. fkyra. ®usuka. [logroroBka x OI'D B 2019 romy. (2020 romy) JmarHoctuueckue
padotsl. — M.: MITHMO, 2019, 2022.

4. HayuHo-nonysipHbiil (PU3UKO-MAaTeMAaTUYECKUH JKypHAT ISl LIKOJBHUKOB U CTYACHTOB
«KBant» http://kvant.mccme.ru/

5. Tlopran ectecTBeHHbIX Hayk: Du3muka http://www.e-science.ru/physics

YueOHO-pa3BaeKaTeNbHBIN OPTAN AJIs A€TeH, yuuTenei, u pogureneit  http://nau-ra.ru/

7. Bcepoccuiickas omuMIHana MKOJbHUKOB  http://rsr-olymp.ru/

o



http://old.phys.rosolymp.ru/
http://olimpiada.ru/
http://www.school.mipt.ru/
http://distolymp2.spbu.ru/olymp/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nau-ra.ru/
http://rsr-olymp.ru/

10.
11.

—

Bcepoccniickas onumnuana mKOIbHUKOB 1O Gusuke  http://old.phys.rosolymp.ru/

OnuMnuazsl 1151 ITKOJBHUKOB  http://olimpiada.ru

3aouHas pusuko-mMaTemMaruieckas mkoia npu MOTU http://www.school.mipt.ru/

HHTepHeT-omMMnIaga mMKOJIbHUKOB 10 pusuke http://distolymp2.spbu.ru/olymp/
JlonoTHUTEIbHAS TUTEPATYPA AJIs1 YIUTEJIst

H.W. 3opun. OI'D 2025 ®duzuka: pemenue 3anad. — M.: Oxcmo, 2025(Cnaem 0e3 podiem).
I'H. Crenanosa. OI'D. CrpaBOYHUK C KOMMEHTapHUsIMH BEAYIIMX SKCIEPTOB. y4eOHOe
nocobue mist odbmeodpazonarenbubix opranuzauuii/ I H. Crenanosa, M.1O. Jlebenera — M.
CIIG. : IIpoceemenue, 2019.

A. K. Aramanuenko, C. I Maxuenko. @usuka. OboOmaromue madboparopHbie padoTsl 3a
Kypc (U3MKH OCHOBHOW WIKOJbl (MOBTOpPEHHE, CUCTeMaTH3anus, noAaroroska k OI'D).
[Mpaktukym / A K. Atamanuenko, C.I'. Maxuaenko. — Poctos H/J1; Jlernon, 2019.

I'T". Hukugopor OI'D 2025. Pusuka. TpeHaxkep. DkcrnepumeHTanbHbie 3amanus / I'.1.
Huxudopos, E.E. Kamzeera, M .}O. [lemunosa. — M.: MU3agarenscTBo «DK3amen», 2025,

H.C. Ilypbimesa. ®usuxa. OcHoBHOM ['ocynapcTBeHHbilt JKx3aMeH. ['0TOBUMCST K UTOTOBOM
arrecrauuu (yueOHoe mocodbue) — M.: UsnarensctBo «MuTemekT-Llentpy», 2024,

E.B. fxyra. ®usuka. Ilogroroska k OI'D B 2023 roxy (B 2024 roay) Jmarnocrudeckue
padotsl. — M.: MITHMO, 2023, 2024

E.E. Kamseesa OI'D 2025. ®usuka. 12 BapuantoB. TUNOBbIE BAPUAHThI 3K3aMEHALIMOHHbIX
3amaHuii ot pa3padorunkoB OI'D. — M.: UznarensctBo «DK3amen», 2025.

E.E. Kamseesa OI'D 2025. ®u3uka: TUNOBbIE 3K3aMEHALMOHHbIE BapUaHThbl: 30 BApUAHTOB.-
Mocksa: U3natensctBo «HarmonanbHoe odpasoBanuey, 2025.

OMN. T'pomuea. KoHTpoONbHbIE M CaMOCTOSITENbHbIE PadoThl Mo ¢u3Mke. 9 Kiacc: K
yueOHuky A.B. Ilepbimkuna «®@usnka. 9 knaccy ®I'OC. — M.: M3naTenscTBo «JK3aMen»,
2019.

INPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI 1
PECYPCBI CETU UHTEPHET
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OcHamenue yueOHOro npoiecca no pusuke
Y4eOHO-/1a00pATOPHBIM H KOMNIBIOTEPHBIM 000pPYA0BAHHEM

Jns oOy4yeHHs yqamuxcsi B COOTBETCTBHU C MPOrpaMmoi 0a30BOro m3ydeHus: Gu3NKu
HeoOXxomuMa peajm3alus AEATENbHOCTHOTO TMoAaxoma B OOy4eHWH, KOTOpbId Tpelyer
NIOCTOSIHHOW Omopel  mponecca oOyueHust (U3MKe Ha AEMOHCTPALIMOHHBIN 3KCIEPUMEHT,
nadoparopHble pabOTbl M OIBITHI, BBIMOJHsEMble ydamumucsa. KaOuHer ¢usuku rumHazuu
OCHAIEH TIOJHBIM KOMIUIEKTOM J€MOHCTPALMOHHOTO H JabopaTOpHOro OOOpPYIOOBaHUS B
COOTBETCTBUH C TIepeuHeM yaeOHOro 000pyA0BaHuUs IO (PU3UKE JJIsI OCHOBHOMN IIKOJIBI.

JleMOHCTpaLlMOHHOE 00OpyIOBaHUE O0ECTeUUBAET BO3MOMKHOCTb HAOMIONEHUS BCEX
U3y4aeMbIX SIBIEHHH, BKIIOYEHHbIX B padouyio mnporpammy 1o ¢usuke. Ilpu stom
UCTIONB3YIOTCS - KJIACCHUYECKHE U3MEPUTENbHbIE MPUOOPHI U COBPEMEHHBIE LIU(PPOBBIE CPEACTBA
U3MepeHus PU3NUECKUX BEITHUIHH.

Hcnonp3oBaHne TEMaTUIECKIX KOMIUIEKTOB JJa0OPaTOPHOTO 0OOPYIOBAHUS 110 MEXAHUKE
U MOJICKYJIIPHOH (PU3UKE, STIEKTPUUECTBY U ONTHKE, LN poBOit madoparopuu nmo pu3MKe LeHTpa
«IxonpubIii KBaHTOPHMYyM» IO3BOJIIET OPTraHHU30BATh BBIMOJHEHHE JEMOHCTPALMIOHHOTO U
(pOHTATBHOTO SKCIIEPUMEHTA, JTA0OPATOPHBIX U MPAKTUYECKUX paboT, a TAKIKE CIIOCOOCTBYET:
(dbopMupoBaHHIO O0IIEYy4eOHOTO YMEHUs - MOA0HpaTh 000PYIOBaHNUE B COOTBETCTBUU C LENBIO
MPOBENEHUs] CAMOCTOATEIBHOTO CCIIEIOBAHNS,
MPOBEACHUIO SKCIIEPUMEHTANIBHON paboThI Ha JTFOOOM 3Tare ypoka,
(OPMHUPOBAHUIO UCCIIEAOBATEIBCKUX YMEHHI.

B nponecce popmMupoBaHus SKCIEPUMEHTANBHBIX YMEHUH MO QU3UKE yHAIUHACS YIUTCS
NPEACTaBIATh HHPOPMALUIO 00 UCCIENOBAHUN B YETBIPEX BUIAX:

B BepOaJbHOM: OIUCHIBATH 3KCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOZENb 3KCIEPUMEHTa,
(buKcupoBaTh BHUMAaHHE HA U3MEPSIEMbIX (PU3NUYECKHUX BETUUNHAX, TEPMHHOJIOTHH,

B TaOJIMYHOM: 3aIOJIHATH TAOJUIBI JAHHBIX, JIEKAIINX B OCHOBE NOCTPOEHUs rpadukos (mpu
3TOM y yHaIUXCsl BO3HUKAET NMEPBUYHOE MPEACTABICHNE O MaciITabax BEJIUYHH);

B rpadu4eckoM: CTPOUTH TpapuKu MO TAONMYHBIM HAHHBIM, YTO TO3BOJSIET TMEPEHTH K
BBIIBHIKEHHUIO THITOTE3 O XapaKTepe 3aBHCUMOCTH MEKAY (PU3MUECKHIMH BETMUUHAMH (ITPU 3TOM
YUUTENb TOKa3bIBAET MPEUMYIIECTBO B BHU3YAJIN3ALUU 3aBHUCHUMOCTEH MEXIy BEIHMYHHAMM,
HATJSIIHOCT © MHOTOMEPHOCTb);

B AHAJIMTHYECKOM (B BHUAE€ MAaTEeMATUYECKUX YyPAaBHEHWH). MPHBOAWTL MAaTEMAaTUYECKOE
OMHCaHWE B3AUMOCBS3M (U3NYECKUX BEJIMYUH, MaTeMaTHYeCKOoe OOOOIIEeHHE MONYyYEHHbIX
PE3yJIbTATOB.

KomnuiexkT o0opynoBanusi pusnyeckoro KaOMHeTa COCTOUT U3 CIENYIOLINX MO3ULU:
YueOHO-MeTOmMUecKasi jureparypa mo ¢usuke (y4eOHUKH, 3aJa4YHUKH, AUIAKTHYECKUE
MaTepHalibl, CIIPABOYHAS IUTEPATYPA).

TexHnueckue cpencra OOy4eHHS - TMEPCOHANBHBIA KOMIBIOTEP C BBIXOJOM B MHTepHer,
WHTEPAaKTUBHAS TTAHEJIb, MOOMJIbHBIA KOMIIBIOTEPHBIH KJ1acc.



Komruiekt ssexkrpocHadxenus kabnaera Gpusnku.

[Ipubopel i1 NEMOHCTPALMOHHBIX OMBITOB (MPUOOpPHI OOINEro Ha3HA4YeHHs, MPHOOPHI IO
MeXaHHKe, MOJIEKYJISIPHOHN (PHU3HKe, SIEKTPHUIECTBY, ONITUKE U KBAHTOBOH (hH3HKE)
KomneroTepHast u3MepHUTEIbHAS CUCTEMA.

[Tpuboper anst ppoHTaANBHBIX JabOPaTOPHBIX PadOT M ONbITOB (HAOOPBI 0OOPYIOBAHUS IO BCEM
TeMaM Kypca QU3uKn).

bazoBast (oOsi3aTenbHast) 4acTh W AOMOJHUTENbHOE oOopynoBaHme neHTpa «Touka pocTtay
«Ixoneubrii KBanToprym». bazoBas wacTe cocToMT M3 HUPPOBBIX NATYMKOB M KOMILJIEKTOB
COIMYTCTBYIOIIMX 3JIEMEHTOB [JIsl OMNBITOB MO MEXaHWKE, MOJIEKYJSIpHOH  (u3uKe,
3NEKTpOAMHAMUKEe W onTHke. JlomomHuTensHOEe oOopynoBanue (MPOQUIBHBIA KOMIUIEKT) -
udposas nadboparopus no Gpusuke: onuH OecrpoBONHON MynbTHAATINK Releon Air «@Pusuka-
5», mporpammuoe odecnieueHne Releon Lite n nByxkaHanbHas MPUCTaBKA - ocLuLIorpad.
ITpuboper st TPAKTUKYMOB.

[Ipuragnexnoctn 1y onbIToB. (JlabopaTopHble TNPUHAAIEKHOCTH, MaTepHalbl, IOCYAa,
UHCTPYMEHTBI)

10. Mopnenu.

11. TTeuatHbie mocobusi. (Tabmuiel, pa3naTovYHbIC MaTEPHUAIIBI).

ObecrneunBaeT BBINOIHEHNE SKCIIEPHUMEHTOB MO TEMaM Kypca
buznkm.

Komnnexranus:

BecnipoBonHOM MyIbTHIATUHK N0 (PU3KKE C 6-F0 BCTPOSHHBIMHU
NATYUKAMU:

u¢poBoii maTuuk TeMrepaTypsl ¢ TUANa30HOM U3MEPEHUS He
yxke 4eM oT - 20 go 120C

Hugposoit naruuk adbCOMOTHOTO NABICHUS C TUATTIA30HOM
u3MepeHus He yxke yeMm ot 0 no 500 klla

JlaT4vK MarHUTHOTIO MOJIS C AUANIA30HOM U3MEPEHUs HE yXKe
yeM ot -80 1o 80 mTn

JlaTuMK HaNpsKEHUs ¢ AMana3OHAMU U3MEPEHUs He YKe YeM
ot -2 710 2B ; ot -5 no +5B; ot -10 g0 +10B; or -15 no +15B

Hudposast nadbopatopust 1o JaTtunk ToKa He yke 4eM oT -1 1o +1A
¢duznke (yaeHUIeCcKasi) JlaTunk akcenepoMeTp ¢ MoKazaTessiMu He MeHee ueM: +2 g; +4
g +8g

OTtnesnpHbIE yCTPONCTBA:

USB ocuuyiorpad He MeHee 2 kanana, +/-100B
AKceccyaphl:

Kabens USB coennHHUTEIBHBIHI

3apsimHoe ycrpoiictBo ¢ kabenem miniUSB USB Apantep
Bluetooth 4.1 Low Energy KonctpykTop mist npoBeneHus
JKCIEPUMEHTOB

Kparkoe pykoBOACTBO MO 3KCIUIyaTaluu Hu(poBoii
nadoparopuu

[IporpammHoOe obecrieuenne

Meronuueckue  pekomeHmarmu (40  pabor) Hamuuwme
PYCCKOSI3BIMHOTO caiiTa nmoaaep:kku Hamudre BUIEOPOTHKOB.




TemaTHueckue KOMILIEKTHI JIA00paTOpHbIX mpudopos (7-9 kiacc)

Bechl ¢ rupsimu yueOHbIe 15
Juramometp yueOHbIil Ha 4 H 15
’Kenob nabopaTopHBIii ¢ IAPUKOM 15
JlenTa usmepurenpHas 15
Habop rpy30B Mo MexaHuke 15
Habop Ten paBHOTO 0O6bEMa 1 PaBHOM MACCHI 1

Pbryar-nuHerika 15
Tpubomerp nabopaTopHbIii 15
Kanopumetp 15
Habop xajgopuMeTpudecKux Te 15
MeHn3ypka ¢ NpUHAJIEKHOCTAMHU 1 15
TepmomeTp mabopartophsbiii 0-100 °C 15
Amnepmerp nabopatopHsrii 0-2 A 15
Bonsr™merp naboparopherii 0-6 B 15
Kitou mabopaTopHbiii 15
Komnac mwkonbHbIi 15
Marsur moyiocoBoi J1adopaTOPHBIN 15
Muuammnepmerp 1abopaTOPHBIN 15
Habop pesucropos 15
PeocraT non3yHKOBBIH 15
DJIeKTpUUECKast JIaMIia 15
3epkaiio miockoe Ha Opycke 15
[TnactuHa crexnsiHHAs (IPU3Ma) C KOCBIMHU YIJIaMU 15
JInH3a NBOSAKOBOTHYTAast 10
DKpaH CO LIETbIO 10
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