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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yudeOHoro mnpeamera «®Puzuka» ana 7C  knacca
pazpabotana Ha ocHoBe DenepasibHON pabouell mporpaMMbl 1O  (QU3UKE
(yrmyOnéunsiii  ypoBeHb), TpeboBanuii ®I'OC OOO, denepanpHOil paboueit
nporpamMmel  BocnuTaHus W KoHuenmuu mnpenogaBaHus ydeOHOro mpeaMera
«Dusnkay.

IIporpamma peammsyercss B 7C  kimacce mpoekra «llkomsr  —
accoUMUpoBaHHble MapTHEPHI «Cupuyca» MO HampaBieHUI0 «MaremaTtuka —
¢uzuka — uHpopmaTukay. [lpu peanuzanuu nporpammbl UCTIONB3YIOTCS yU4EOHO-
METOJAMYECKHE MaTepuaiabl MW  KaJICHIAPHO-TEMAaTHUYECKOE  IUIAaHUPOBAHHUE,
pexoMeHoBaHHbIe O0Opa30BaTeNbHBIM LHEHTPOM «CHUpHyC».

OCO0EHHOCTBIO peaiu3aluy MMPOTPaMMBbI SIBJIIETCS MHTErpalys YPOUHOU H
BHEYPOYHOW  AEATENbHOCTU.  [IpaKTMKO-OpMEHTHpPOBAHHAs  COCTABIISIOIIAS
¢u3nyecKoil MOAroTOBKM OOy4arolIMXCsl, BKIIIOYasl BBINOJHEHUE JIaOOPAaTOPHBIX
paboT, pU3NYECKUil SKCIEPUMEHT, MPAKTUKYMBbI, UCCIEI0BATEIbCKUE 3aJaHUS U
OTJIEJIbHBIE AJIEMEHTBHI IPOEKTHOW JESITEIBHOCTH, PEaJu3yeTcsi B paMKax Kypca
BHEYPOUHOM JieaTenbHOCTH «[IpakTrkym no pusuke».

CopepxaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YIOBJIETBOPEHHE
MOBBIIIICHHBIX  3alPOCOB  OOYYAIOIIUXCS, CTpeMSIMXcs K Oojee TIyOOKOMY
OCBOEHHUIO (PM3MYECKUX 3HAHUI, U Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydawommxca. B nporpamme mno ¢Qu3uke  y4UTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TtpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YEHHUs, a TAKKe
MEXIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeieiieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COIAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKAa3aHUS METOAUYECKOM
MOMOILY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJbKY (PHU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IPOIIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHUEH, Ouoyoruen, acTpoHOMUEH U (PU3NIECKOU
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OpHa w3 rIaBHBIX 3a7a4 (U3UYECKOTO OOpa30BaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHUsSI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaAaMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcs.

W3ydyenne ¢u3nkum Ha YrIyOJIEHHOM YypOBHE IIPENIoyiaracT YBEPEHHOE
BJIQJICHUC CIIeTYFOIIUMU KOMIIETCHTHOCTSIMH, XapaKTePU3yIOIINMHA
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OILICHWBATh ¥ TIOHUMAaTh OCOOCHHOCTH HAyYHOTO MCCIICIOBAHNS;

WHTEPIIPETUPOBATh JaHHBIC W HCIIOJIb30BaTh HAYYHBIE JOKA3aTeIbCTBA IS
MOJTyYEHUS BBHIBOJIOB.

[enn wusyuyeHuss (PU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUS
ompeneneHsl B Konnenmuum mnpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbpHbIX opraHuzauusx Poccuiickoit ®enepauuu, peanus3yromux
OCHOBHBIE  00111€00pa30BaTENbHbIE IPOrPaMMBbl, YTBEPKIAEHHOMW pEIICHUEM
Konnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (MpoTokoia oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydyenus: puU3NKU Ha YIIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca M CTPEeMJICHHsS OOydarolUMXCsl K HAayuYHOMY H3YyUEHUIO
IIPUPOJIBI, PA3BUTHE VX UHTCIUICKTYaTbHBIX M TBOPUYSCKHUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HAHWUA M (OPMHUPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;

dbopMHpoBaHUEe HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yuYeHUS OCHOB
CTPOCHHMSI MaTepUH U (DYHITaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMUpOBaHWEe YMEHHUN TPUMEHATH (U3WUSCKUE 3HAHWS W HAYYHBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMIA;

dbopMUpOBaHHE TPEACTABICHUNA O pPOJIM (PU3UKK AT Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BuUTHE MpeACTaBICHUN 0 BO3MOKHBIX cepax Oymymen
npodeCCUOHAILHONW  ICSTETLHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKAa K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

dbopMUpOBaHHEe TOTOBHOCTH K JaJbHEWIIEMy W3ydeHUI0 (GU3MKH Ha
yrayOn€HHOM YpOBHE B pPaMKax COOTBETCTBYIOIIMX Tpoduiielr oOydeHHs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 06pa3oBaHusl 00ECTIEUNBACTCS PEIICHUEM CIISAYIONIUX 3a/1ay:

npuoOpeTeHne 3HaAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
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OCBOCHHE METOJIOB PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOITNX
CO3MaHUSI W WCIIOJIB30BAHUS (PU3WYECKUX MOJENEH, BKJIIOYash TBOPYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 33]1a4u;

pa3BUTHE HCCIIEIOBATEIbCKUX YMEHMM: HAOJII0JaTh SIBICHUS U H3MEPATH
¢bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIOTE3bl U Mpe/jiaratb SKCIepUMEHTAIbHbIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, SKCTICPUMEHTAITHHBIC
UCCIIEIOBAHUSI, aHATM3UPOBATH MOJYYCHHBIE TAHHBIC U JI€JIaTh BHIBOJIBL;

OCBOCHHME MNPUEMOB paboThl ¢ WHpoOpMaIleil (U3NUECKOro CoJep KaHMUs,
BKJIIOYAsi UHPOPMAIUIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3UKU, UHTEPIIPETAIUS U
KPUTHUYECKOE OlICHUBaHUE UH(MOPMAITIH;

3HAKOMCTBO €O cepamu npodhecCHOHAIBHOU AEATENbHOCTH, CBA3aHHBIMU C
(GbU3UKOM, U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha JOCTHXKCHUSX
bu3nYecKoil HaAyKH.

Cornacao yueOHomy tuiany ['BOY Jlumeit Ne533 na usyueHue ydeOHOTO
npeamerta «Pusnkay B 7 kiacce oTBoAUTCs 68 yacoB (2 yaca B Henento). B pamkax
peanusanuu npoekta «lllkonbl — accouuupoBaHHbIE TapTHEPH «CuHpuycay
npoduiabHas MOJATOTOBKA OOy4YarolIMXCs M0 HampaBiieHuio «MaremaTuka —
¢buszuka — uHPopMaTrKa» AOMOJHUTEILHO 00E€CIIEYMBACTCS KypCOM BHEYPOUYHOM
nestenpbHocTH «lIpakTHueckas ¢usuka» o0bEMOM 68 wyacoB B roj (2 yaca B
Heneno). Peanuzanms ypoyHON W BHEYPOYHOH COCTAaBIISIONIMX OOECIeUrBaeT
JOCTIDKEHHE  TUIAHUPYEMBIX — PE3yJIbTaToB  OOYy4YeHHSs, MPEeayCMOTPEHHBIX
mporpaMmoit  yriyOn€HHOro — u3ydeHus ~ GU3MKM M PEKOMEHIAIMSIMU
O6pazoBatenbHOro 1eHTpa «Cupuycy.
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COJAEPXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®duzrka — HayKa O MPUPOJIE.

SBneHust npuponbl (IEMEHTBI COJEP KaHMUS,

BKIIFOHAOMUE MCEKIIPCIMCTHBIC CB$I3I/I). du3nYecKue SBIICHMS: MCXaHHYCCKUC,

TCIIJIOBBIC, DJICKTPUYICCKHUC, MAI'HUTH

bIC, CBCTOBLIC, 3BYKOBBLIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIBl (U3NYECKUX BETUYMH.

N3mepenue (QuU3MYECKUX BEIUYUH
nenenus. [lorpemtHocTs M3MeEpeHUt

. Ortanonsl. @usnueckue npudopel. llena
. IlpaBuna 6e3omacHoro Tpyaa mnpu padoTe

Ja00paTopHBIM 00OpyAOBaHMEeM. MexayHapoaHas cucteMa eauHuil. I[lepeBon
BHECUCTEMHBIX eInHHI B eTuHHUILI CH.

Kak d¢usuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcrecTBeHHO-HAy4HBI METOJ] TO3HAHMS: HAOIIOJCHUE, TMOCTAHOBKA HAYYHOTO

BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKC
HaOogaemMoro siiaeHus. Onucanue
Hemoncmpauuu.
MexaHu4deckue,  TEIUIOBHIC,
3BYKOBBIE SIBJICHUSI.
®duznueckre npUOOPH U TPO
U (HPOBBIM PUOOPOM.

MIEPUMEHT MO0 MPOBEPKE TUIOTE3, 0ObSICHEHHUE
(U3HYECKUX SIBICHHUM C MTOMOIIBIO MOJIETIEH.

QJICKTPUICCKHUC, MAardMTHBIC, CBCTOBBIC,

neaypa OpsIMbIX HU3MEPEHUN AHAIOTOBBIM U

Jlabopamopuwie pabomul u onvimel.
Omnpenenenne MEeHbI ISTCHUS IITKAIbl U3MEPHUTEILHOTO TIPHOOpa.

N3mepenue paccTosTHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepenue BpeMeHHU.
N3mepenue 00bEMa KUJTKOCTH

Y TBEPAOIO TeJa.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psaoB.

[IpoBeneHne wucCCaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JTAIBHOCTH IMOJETA
IIapuKa, MyIneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA TyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBEICHUA O CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dacTtul BemlecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [uddysus. BzaunmopeiictBue uactuil

BCHICCTBA. IIPUTAKCHHUC U OTTAJIKH

0 ﬂ%}ﬁ?ﬁ&fdﬂ%ﬂm%m BelLed

INEKT HOM No I'IHC:I:-Iﬁ
KPUCTAJUIMYCCKHUX) TCII. B3auMOCB

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

HHC.
TBa: CTPOCHUC I'a30B, }KI/II[KOCTeﬁ )41 TBépI[BIX
sI3b  MCIKIY CBOMCTBaAMU BCUICCTB B PA3HBIX

L y




arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIpHBIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenne nuddysun.

Hab6nronenue sBiieHnid, 0OBSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
YaCTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka 1uaMeTpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHHUS.

Pa3nea 3. /IBukeHHe 1 B3aUMOJAECTBHE TeJl.

Mexannueckoe nawxkenue. lIlyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpPHOE JBIKeHHEe. CBOOOAHOE MajJieHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBrxeHns: Ten. Ckopoctb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKEHUS.

['paduku 3aBucCMMOCTE BEIWYMH, OMNMUCHIBAOIIMX JBMkeHUe. OOiue
MOHATUS 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXKEHHE CKOPOCTeH i Ted,
JBIOKYIIUXCS MAPAIIIETBHO.

SlBnenne unHepuuM. 3aKOH HMHEPUUHM. B3auMoAenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHSA Tell. Macca Kak Mepa HHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IlnoTHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJT B eauHuIle o00béma BemectBa. CMecH M CIUIABBL
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMONIIBIO AMHAMOMETpA. SIBJIECHHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IIOKOs, BSI3KOE TpeHHE. TpeHue B NPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHKCHUS Tea.

N3mepenne CKOpOCTH MPSMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HTHEPIIUY.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEI.

-
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Jlabopamopnvie padbomul u onvimeul.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JBHKEHHS (IIApUKAa B KUIKOCTH,
MOJIEJIH 3JICKTPUUECKOTO aBTOMOOMIIS U TaK Jajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa IIo
HAKJIOHHOU IUIOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pacTsDKeHHS (1edhopMarivi)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

OnbITEl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIbI TPEHHS CKOJBXKEHHS OT
CWJIBI JABJICHUS M XapaKTepa CONPUKACAIOUIUXCS IOBEPXHOCTEM.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUEHUS JaBICHUS.
JlaBnenue ra3a. 3aBUCHUMOCTb JaBJ€HMsI Ta3a OT 0O0bEMa M TEMIEpPaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JIABJIICHHSI  JKUJKOCTH  OT  D[JIYOMHBI  MOTPY>KCHHUS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MexaHu3Mbl. VICnoJIb30BaHNE BBICOKMX JIaBJIEHUH B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CTpoiCcTBO BOAOIIPOBOA.

AtMocepa 3emnn u atmocepHoe naBiaeHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHOM o0onouku 3emyd. OnbiT Toppuuennu. M3mepenue armocdepHOro
NaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTro aBJIEHUSI OT BBICOTHI HaJl YPOBHEM MOPAL.
[Tpubops! 17151 U3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH U ra3a Ha MOrPyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKMBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxormiaBanue.

Hemoncmpauyuu.

3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

I'mppasinueckuil mpecc.

[IposiBieHune neicTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKMBAIONIEH CHIIBI OT 00BEMA MOTPYKEHHOW B KUIKOCTh
YacCTH Te€Ja U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.

-
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YcII0BHE TUIABAHUS TEJ: IUIABJHUE WM NOTPYKEHUE TENl B 3aBUCHUMOCTH OT
AOKYMEHT NOANWCAH,

CQﬂEﬁ?B@ﬁH&ﬂWﬁE@HGHa H IKAAKOCTH.
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HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMA MOTPYKEHHOHU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIBI, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI Tea.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Pa3znen S. PabGoTra 1 MOILIHOCTB. JHeprus.

Mexanudeckasi paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHIACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue priuara. [Ipasuno
MOMeHTOB. [IpuMeHeHHe TmpaBWiia paBHOBECHUsI pblyara K OJIOKY. «3050TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTmueckas ¢ TOTCHIMAJIbHAS DSHEPrUsl.
[IpeBpalieHre OAHOTO BUIA MEXAaHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLECHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

N3y4yenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJABUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUJIBI YIIPYTOCTU NP MOIBEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAHUYECKON SHEPIHUH.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usyuenus Gu3MKU Ha YpPOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHus
y oOyuaromierocss OyayT cpopMUpOBaHbI CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DUZHKOB;

o 2)2pasrcO0ancKko2o u Oyxo8HO-HPABCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U DTHUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIIOB B JEATEIIBHOCTU
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUSA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKh KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTUM, BAXKHEHILIEHW COCTAaBIAIOLIEH
KYJIBTYpPBIL;

OpUEHTAaIUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

o S)popmuposanun Kynomyput 300p06ba U IMOUUOHAILHOZ0 O1A20NONYUUA:

OCO3HaHME IIEHHOCTH Oe3omacHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWiI O€30MacHOro TMOBEACHUS Ha
5 TPUYECKUM U TEIJIOBBIM O00OpYJOBaHHEM B

0 JONGOKNME KT TOBAAKCAH
RO RAR AP Qyappika [pedexcun, npusHamme cBoero mpaBa Ha
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e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPAaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
o0Opa3oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MpOodheCcCuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpHEHTAaIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN JIS pelieHUs 3aaad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPEJIbI;

OCO3HaHHE TJI00aTBHOTO XapaKkTepa JKOJOTMYECKHX MpoOieM M MmyTed ux

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJEUCTBUM TIPU BBIIIOJHEHUU UCCIEAOBAHUNA U
IPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

NOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUEe Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOErO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (DU3MYECKUX
3HAHMU;

CTpEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKAa CBOMX JECHCTBUM C YYE€TOM BIUSAHUS Ha OKPYXKAIIIYK Cpeny,
BO3MOJKHBIX [NI00ABHBIX TOCTIEACTBUMA.

METANPEAMETHBIE PE3YJIbTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJSTUBHBIC
YHUBEPCAIbHBIC YI€OHBIC TCUCTBUS.

——HeosHaBateabHbie-yHiBepeaibihle yueOHble 1edcTBUSA
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BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUsS B paccMaTpuMBaeMbIX (haKTax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIC CBA3M TPU H3YYCHHHM (PUIUUECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UMYECKUX BEIIMUNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 pemieHus yueOHo (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIErO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBarejbCcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;

MPOBOJNUTH TIO0 CAMOCTOSITEIFHO COCTaBICHHOMY IUTAHY OTMBIT, HECIOMKHBIN
(bu3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SBICHMUS;

OLIEHMBATh Ha NPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(POPMALIHIO, OJTyUYEHHYIO
B XOJI€ MCCIICIOBAHUS WA SKCIIEPHUMEHTA;

CaMOCTOSITENIbHO (hOpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOKHOE JlajibHeIIee pa3BuTue GU3NYECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIIOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTaXx.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JTHYHBIE METOJbI, HHCTPYMEHTBI M 3alPOCHl MPU TIOUCKE H
oTOope UH(pOPMAIIUU WU JAHHBIX C YUETOM MPEITIOKEHHON yaeOHOM (hHU3UIeCKOi
3a/1aui;

aHaAIIM3UPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HHQPOPMAIHIO
Pa3IMYHBIX BUIOB U (hOPM TMIPE/ICTABIICHHS,

OIICHMBATh HANEKHOCTh HH(POPMAIMM TIO KPUTEPHSAM, MPEIIOKECHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TMpEACTaBICHUS
uHPOpMAIlMM W WJUTIOCTPUPOBATH peEIIaeMble 3aJayd HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXKIaeMOl TeMbl H
BBICKA3bIBaTh WJEW, HAlEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
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nyOIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UYECKOTO OTMBITA
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpodIembl;

NPUHUMATDH LEIU COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JIECHUCTBUS T10
e€ JOCTM)KEHUIO: PaCHpeNeNsiTh pOJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTh pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBIICHUIO ¥ KOOPAWHHUPYS CBOU JCHCTBUSA C APYTUMHU YJICHAMU
KOMaH/1bl;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOICHCTBHSL.

PeryasiTuBHbIe YHHBepcAJbHbIE YueOHbIE AeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYyaIUsAX, TPEOYIONUX s
pereHus: GU3NUYeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOAAX  TMPUHSITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHEC PEIICHUS B TPYIINE, MPUHATHAE PEIICHUH TPYIIITON );

CaMOCTOSATEIILHO COCTaBJIATh AJTOPUTM peIIeHUS (U3NUECKOW 3amadul WIu
IJIaH HCCIEOBaHUS C YYETOM HUMEIOIMIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIll{ U TIpeajiaraTh IJIaH €€ N3MCHCHUS;

OOBSCHATh  TPUYMHBI  JIOCTHRKEHUS  (HEIOCTW)KEHHS])  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJI BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MCHUBIINXCS CUTYaIlU, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro YesioBeKa B XOJE€ CHopa WIH IUCKYCCUH Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIIMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.
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UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUSI, HAOIII0/IeHNE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPAOE, XKUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JABWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYIOWIAsl cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOIAIOIINECS COCY/IbI;

YBEPEHHO pa3inuath sBieHusA (Iupdy3us, TEMIOBOE MABMKEHHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JABWKEHHUE, WHEPIHS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEP/BIX TEJl C 3aKPETNIEHHON OChIO BpalCHUS,
nepegavya JaBjIeHUS TBEPABIMHM TeJlaMH, >KUJIKOCTSIMU U Ta3aMH, aTMochepHoe
JABJICHUE; TIJIaBaHUE TEJI, IPEBPAIICHHUS MEXAHUYECKOW SHEPTUH) MO OMKUCAHUIO MX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
(duznyecKoe sBIICHUE;

pacno3HaBaThb  MPOSIBICHHE  HM3YYEHHbIX  (PU3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B )KMBOW M HEKUBOM NPHUPOAE, INEUCTBUE
CWJI TSKECTU, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
3TOM MEPEBOJIUTH NMPAKTHUECKYIO 3a/ady B Y4€OHYIO, BBLICIATH CYIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJ W (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckre BeIWYWHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpPEMS, ITyTh,
CPEIHssI CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Tea, CWJIA TPEHUS,
JaBieHUE TBEPIOro Teja, JAaBJI€HHE CTON0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJa,
MexaHuveckas pabdoTa, MOIIHOCTb, IJI€YO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUYECKasl M NOTEHLUAJIbHAS SHEPTHsl), IPU
ONMHMCAHWH TPABUJILHO TPAKTOBATh (DU3UYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0KEHUs CW (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (010Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMUYECKOW JHEpruu, MpU STOM
JlaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHHUE;

-

O

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

CTPOUTH HBOCTBI@ S)I/I3I/I‘—ICCKI;I\%‘ MOACIU peaHbHBIX O6’BCKTOB, HpOHeCCOB nu
OOKYMEHT NOANUCA

HQH%‘E*HGWWWSTOM CYHICCTBCHHBIC MW BTOPOCTCIICHHBIC CBOMCTBA




O00BEKTOB, MPOILIECCOB, IBICHUM, MPUMEHATH PUINIECKUE MOJICIH JIJIsI OOBSICHEHUS
(bu3MYECKUX MPOILIECCOB U PEIICHUs YIeOHBIX 3a7a4;

OOBACHATH (PU3UYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pellaTh
KaueCTBEHHbIE 3a/ladyd, B TOM 4HCJIE TpeOylOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUHN (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
($u3NYECKYI0 MOJEIb, BBIABISATH MPUYHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIETMOYKY pacCyKJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(duznyecKux sBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemars pacuéTHble 3aAauu (B 2—3 NEHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(bu3KKHY, BBIOMpas aIeKBaTHYIO (PU3HYECKYIO MOJEINb, C UCIIOJIb30BAHUEM 3aKOHOB
U GOpMyII, CBA3BIBAIOIMINX (PU3NUCCKUE BEIMUYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABIATH HEJOCTAIOIINE WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CTIPaBOYHBIE JaHHBIC, MPOBOJUTH MaTeMaTHYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HAueHUs (PU3MYECKOW BETMYUHBI H
OTIPEAETATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, TMOITYYCHHON MPHU PEIICHUU
3a]a4H;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXHO pPEHIUTh MpPU OMOIIU
buznyecKuX METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  UCCIEIOBAHMS  pPAcClo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GU3MYECKUX SIBICHUN WM (U3MIECKUX
cBOMCTB Tenl (muddy3us, TEIIOBOE pPACIIMPEHHE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeIN, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOC(HEPHOTO MaBICHHs, ACWCTBHE MPOCTHIX
MEXaHU3MOB): (GOPMYIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOSTEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIbI;

NPOBOJAUTH TPSMbIE M KOCBEHHBIE HW3MEpEHUs (PU3NYECKUX BEITUYHH
(paccTosiHUEe, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJIOTO Teja, CUja TPEHHUS CKOJBXECHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXKEHHOE B >KHUJKOCTh
T€I0, KOAP(PPUIMEHT TOJIE3HOrO  JEUCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX U LM(PPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATH IMOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE

-

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

O

0| YCPEIHEHNUS Pe3yIIbTATOB CEPHH H3MEPEHHIT 1

M3MEPSIEMOM BEJIMUUHBI ¢ TIOMOIIBIO
KYMEHT NOAMWCAH 4
OHREKPAEHHBIPREHARELIGMCPCHIY

-




IPOBOJIUTH HECIIOKHBIE 3KCIEPUMEHTAIbHBIE HCCIIEIOBAHUS 3aBHCUMOCTEN
¢u3nyecKux BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH [BIKCHHS Tela, CUJIbl TPEHUS CKOJBKEHHS OT CHJIbl HOPMAJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEM Tel MU HE3aBUCHUMOCTH CHUJIbI
TPEHMUsI OT IUIOLIAJM CONPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKUBAIONMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTesneM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSATEIbHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C MCIOJIb30BAHUEM HWHCTPYKIUH,
MPECTaBIISTh MOTYYCHHBIE 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH B BUJC TAONIHUIl U
rpaUKoOB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna mpu pabdoTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlOIIMecsT COCyIbl, OapoMeTp, phblyar,
NOJIBUYKHBIA M HEMOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBEI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OMUcaHus (B TOM
quclie: TOAUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINUYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAcOC, ApEOMETpP), MCIOJb3YysSd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBl U CXEMaTUYHBbIC PHCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHnr Y4eOHO-PaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWU B TOBCETHEBHOW JKM3HM IJISI OOECTICUCHUS
0e30MacHOCTH MpPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM D3KOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroLIEN CpeJie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPKAHUS B
WHuTepHeTe, caMOCTOSTENBbHO (HOPMYNHpYsT IOMCKOBBIM 3ampoc, HAa OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPAaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBLICIATH
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UCITOJIb30BaTh NPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-MOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECYpChl CETH
WuTepHer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(pOpMAaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(POpMaUu (U3UUYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIECHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BaTh HM3YYEHHBIM MOHATUHWHBIN
anmapar Kypca (GU3MKH, COMPOBOKAATh BHICTYIICHUE MTPE3CHTAIUEH;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U UCCIEJOBAaHUM pacHpenesiTh
00s3aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHAa ACHCTBUM, aJe€KBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJl B
JEATEIbHOCTh TPYIIBI, BBICTPAWBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
YUHUTBHIBAsI MHEHUE OKPYKAIOLIUX.
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TEMATHYECKOE IINTAHUPOBAHHUE
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bu3nkn)
Pa3zngen 1. ®u3uka u eé po 03HA OKPV/KAIOIIero a Crpuyc-yueOmmk:
1 1. du3nka u JIb B IO3HAHUH ro MH
o P Py m P https://school.sirius.online/#/course/2372/chapter/0
1.1 ®dusuka - HayKa 0 pUpoJIe 1
1.2 dusnyeckue BETUINHEI 1 1
Hroro no pazneny 2
Pa3nen 2. [lepBonayajbHbIE CBEJEHHUS 0 CTPOEHNH BellleCTBA Cupuyc-yueOnu:
A - Hep 8 P m https://school.sirius.online/#/course/2372/chapter/1
2.1 CrpoeHue BemecTsa 1
JIBrxeHue n
2.2 B3aMMOJENCTBHE YaCTHI] 1
BEIleCTBa
ArperatHrle COCTOSHUS
23 P 2 1
BEIECTBA
Uroro no pazgeny 4
" JKEeHHe 3a ojeiic _}ie e Crpuyc-yueOmmk:
BH KEHNE U B3aHMOJAeHCTBHE TeJl
o ﬂ K"J’MI[HT noanucaH A https://school.sirius.online/#/course/2372/chapter/2
3NEKTPORHQM AL RAMG B0 rrocTs 9 1 2
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3.3

Cuia. Buner cun

11 1 4

Uroro no pazgeny

25

Pasznea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB

Cupuyc-yueOHuK:
https://school.sirius.online/#/course/2372/chapter/3

[asnenue. llepenaua
41 JTaBJIEHUS TBEPABIMA 3
' TeTaMH, KUIAKOCTIMU U
razamu
4.2 JlaBneHue XUaKOCTH 4 1
4.3 ATMochepHOe 1aBJICHHE 5
44 [eiicTBue ){(I/II(KOCTI/I M raza 9 | 3
Ha MOTPYKEHHOE B HUX TEJIO
Hroro no pasneny 21
Pa3nen 5. PaGoTra u MOIHOCTH. JHeprus CupHyC-yHeOHHK:
A ) u ) p https://school.sirius.online/#/course/2372/chapter/4
5.1 PaboTa 1 MmomHOCTH 1
5.2 Mexanuyeckas SQHEprus 5 1
5.3 [IpocTeie MexaHU3MBI 4
Hroro no pazgeny 14
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 4 18
[MPOTPAMME
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IPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHU S OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYHOIIUX JaHHOC (1)I/ISI/I‘IGCKOG SBJICHHUC

1.3

pacrio3HaBaTh  TMPOSIBIICHHE HM3YyYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpY’KalolleM MHUpE, B TOM 4uclie (GU3NYECKHUEe SBICHUS B MPUPOJEC, TPH
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOICTBA Tel U (PU3MYECKHE SBIICHUS, HCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAaKTOBaTh
(Gu3HYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHUS U €IUHUIIBI
¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nUecKkyro BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (pU3HUeCcKUX BEINYHH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3WUYECKUE SBIEHUS U TPOIECCHI,
WCIOJBb3ysl  M3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BhIPAKEHUE

1.6

OO0BSICHATH (PU3NYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYallMi MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOrnYecKux
miaroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOICTBa (DU3MUECKUX SIBICHUH,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemats pacuéTHele 3ajauyd B 1 — 2 [eHCTBUA, UCIHOJB3YsS 3aKOHBI U
dbopMysbl, CBsA3bIBatONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUS 3aj]aud 3allMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNbI U TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHble, HEOOXOJUMbIE ISl pelleHHs 3ajad, OLIEHUBATh PEaTHUCTUYHOCTh
MOJy4eHHOU (hPU3UYECKON BETMUUHBI

-

O

Ceptugurar OEL

Odencteutened C U0.02. 2026 no OT.05. 207

Bnapeney KyHu

.

pacrno3HaBaThb NpPOOJIEMbl, KOTOpPHIE MOXXHO pEIIUTh MPH TOMOIIU

ﬂﬂﬁgEHT NOBGAdk1x MeTOI0B, B ONMCAHMK HCCIIENOBAHMS BBLIENSATH IPOBEPAEMOE
SNEKTFOHHOU NOANMGR Qe ine (runpresy), pasmuuars u nutepnpernposats nomydeHHsIit
12607FIFEC395A2E3COPEBYHIARGT ZHaXoUTh OMMOKKM B XOJE ONBITAa, JENaTh BBIBOJLI IO €r0

Maia KpeesHa




pe3yapTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MUYECKUX SBICHUH WIN (PU3HMUCCKUX
CBOMCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEIOKEHHOTO0 00OpYIOBaHMS, 3allUCHIBATh XOJ OIbITa U
(bopMyITUpPOBaTH BBEIBOJIBI

BBIIOJIHATh IHPSAMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
IUGPOBBIX MPUOOPOB, 3alUCHIBATh IIOKa3aHUS MPHOOPOB € Y4YETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEAOBAHNUE 3aBUCUMOCTU OAHON (PU3NUYECKON BEIIUYMHBI OT
Jpyro ¢ MCHOJIb30BAaHMEM NPSIMBIX HM3MEpPEHUN, Y4yaCTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCeNOBaHUs, CcoOuUpaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, ClIeAysd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKHX BEIIMYMH B BHJC
MPEIUIOKEHHBIX TAa0NMWI W TpaduKOB, JCNaTh BBIBOJLI IO PE3yJIbTaTaM
HCCIIE0BAHUS

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3MYECKHX BEIMYUH, CIELys
IPEUIOKEHHOM MHCTPYKIUM: IpPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

coOJIIO/IaTh MpaBUJIa TEXHUKH O€30IMaCHOCTH TPU paboTe ¢ JabopaTOpPHBIM
o0opynoBaHueM

yKa3bIBaTh MPUHIMIBI JTEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  M3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILIBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX ()M3MYECKHUX SIBIECHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
IPAaKTUYECKOT0 HCMOJb30BaHUS (U3NYECKUX 3HAHUM B TOBCEAHEBHOM
XKHU3HU Ui oOecrieyeHHns Oe30MacHOCTH MpU OOpalleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefie

OCYIIECTBIISAITh OTOOpP HMCTOYHMKOB HHGopManuu B cetu HHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIINXCS
3HAHMH M NyTEM CpaBHEHMsI Pa3jMYHBIX MCTOYHHMKOB  BBIACIATH
UHPOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUUBOMHMIN MOXKET OBbITH
HEJ0OCTOBEPHOMI

WCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a3/JaHUN Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3MUECKOrO COAEpkKaHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
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cery— Murepuer, ~BIaleTh NpuéMaMy  KOHCIIEKTUPOBAHUS  TEKCTa,

NOKYMEHT noHPffepagosatus nHpOpMALMK U3 OJIHON 3HAKOBO! CHCTEMbI B IPYTYIO

SHEK'II'F{{élHHDﬁ NER s toOcTBEeHHpIC KpaTKUEe MUChbMEHHBIC M YCTHBIC COOONICHHS Ha
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qrclie MyOIMYHO JeNlaTh KPaTKUe COOOMICHUS O pe3ysibTaTrax MPOSKTOB MUITH
y4eOHBIX MCCIICOBAaHUMN, MPU ATOM T'PAMOTHO HCIIOJIB30BAaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Npe3eHTauuen

IPH BBINIOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHUN pacIpenesaTh
00s3aHHOCTH B TPYIIE B COOTBETCTBHUHM C IIOCTABICHHBIMU 3aJa4aMH,
1.19 CJIEAUTh 3a BBIIOJHEHHEM IIaHAa JSHCTBUM, aJCKBAaTHO OICHUBATh
COOCTBEHHBI  BKJAJ B  JEATEIBHOCTh  TPYIIbI,  BBICTPAMBAaTh
KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIIHNX
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MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

HpOBepHeMbIe IJIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

®uzuka — Hayka o mpupoje. SBneHus npupoasl. Ousnueckue

1.1 SIBJICHUS: MEXaHWYECKUE,  TEIUIOBBIE, AJIEKTPUYECKUE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BETUYMHBL V3MepeHne (U3HYECKHX BEIWYHH.

1.2 duznueckue puOOpHI. [TorpemnocTs U3MEPEHUM.
MexnyHaponHas cucTeMa eIMHULL
EcrecTBeHHOHayuyHBIi ~ METOA  TO3HaHMS:  HaOJIOJCHHE,

1 13 IIOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIABM)KCHUE THIIOTE3,

JKCIIEPUMEHT IO IIPOBEPKE  TUIIOTES, 00BsicHEHNE
Ha0JII0AaeMOr0 SIBJICHHUS

1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuyeckue paboOTHI:
H###Part##l3MepeHne pacCTOAHUMN.

15 #H#Par###113Mepenne o0bEMa )KUIKOCTU M TBEPJIOTO Tea.

##HPar#H##0npenencHe pazMepoB MajbIX Tell.
H#H##Part##3mepenune TeMIepaTypbl npu IIOMOIIU
KUJKOCTHOTO TEPMOMETpPA U JaTUMKA TEMIIEPATYPbI

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

###HPar####CTpoeHre BelllecTBAa: aTOMbl M MOJIEKYJbI, HX

-

OdencTedTenex
Bnapeney KyHu

.

2.1 pa3Mepbl.  OmnbIThl, IOKa3bIBAIOIIUE JUCKPETHOE CTPOEHHUE
BEIIECTBA
###Par###][BrokeHne yactui BemectBa. CBs3b  CKOPOCTH
2.2 JBWKEHHsI YaCTHIl C TeMIlepaTypoil. bpoyHOBCckoe nBHKeHHe,
b dysus
2 )3 B3anmMopeiicTBre yacTHI] BEIIECTBA: IPUTSKEHUE U
OTTaJIKUBAHUE
###Par### ArperaTHple COCTOSIHHUSI BEILECTBA: CTPOEHUE Ta3o0B,
24 )KHﬂKOCTeﬁUH TBEPABIX (KPUCTATMYECKHX) Tell. B3auMoCBs3b
e OMCTBaMU BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX
o OOKYMEHT NOANUCAH 1 uX aToaHO—MOJIeKyHSIpHBIM CTpOCHUEM
9NEKTPOHHOWM PHAMNCHIO O copenndern arperaTHbIX COCTOSIHUM BOJBI
Ceprupurar OE42607FIFEC3

IOAZESCH 68/ CIBERF I IpakTraeckue paboThL:

0502 2026 no 0T.05.2027
Maia KpeesHa




###Par###Onenka Juamerpa aromMa METOIOM psloB  (C
HCIIOIb30BaHUEM (oTorpaduii).

###Par###0nbIThl IO HAOJIIOJCHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

###Par###0nbITBl MO0 OOHapY)KEHHUIO  JICWCTBHS  CHJI
MOJIEKYJIIPHOTO IPUTSKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

3.1

3.2

MexaHuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABUKECHUE

#H##Par###Ckopoctb. CpellHsIsl CKOPOCTh NP HEPAaBHOMEPHOM
JBUKEHUU. PacuéT myTu ¥ BpeMEeHU JIBU>KEHUS

33

SIBnenue uHepuuu. 3akoH MHepuMU. B3aumonelicTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTH JIBUKEHUS Tell. Macca kak Mepa
MHEPTHOCTH Teja

34

3.5

#HHPar### norHocts  BemectBa. CBA3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00bEMa BEllleCTBA

Cuta xak XapaKTCPpUCTHKA BSaHMOHCﬁCTBHH TCI

3.6

Cuina ynpyroctu u 3akoH ['yka. MI3aMepenue CUibl ¢ MOMOIIBIO
JTUHAMOMETpa

3.7

3.8

#HiHPar### ABaenue Tarorennsa U cwia TsHkectu. Cra TsSHKeCTu
Ha Jpyrux miaHerax. Bec tema. HeBecomocTs

Cuna TPCHUS. TpeHI/Ie CKOJIBKCHUA U TPECHUC ITOKOS. TpeHHe B
npupoac U TCXHUKE

39

##H##Par####CnoxeHre Cuil, HalPaBJIEHHBIX MO OJHOM MPAMOIL.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIaphka B
YKUJKOCTH, MOJICTH JIEKTPUIECKOTO aBTOMOOMIIS U TaK Jjajiee).
Ompenenenne cpeaHedl CKOPOCTH CKOJIBKEHUS OpycKa WIIH
mapuKa 1Mo HAKJIOHHOW TuiockocTu. OmpeneneHne TIOTHOCTH
TBEpAOro Tena. ONBITH, JAEMOHCTPUPYIONIME 3aBUCUMOCTH
pacTsokeHus (nedopMariuu) IpyKUHBI OT MPUIOKEHHON CHUIIBL.
OneITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHIJIBI TpPEHUS
CKOJIb)KEHHUSI OT Beca Tela W XapakTepa COMPHUKACAIOIIMXCS
ITOBEPXHOCTEN

dusnueckue SBICHUSA B IPUPOAE: NPUMEPHI JBWKECHHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B JKMBOM M HEXUBOH IIpUPOJIE,
JEHCTBUE CUJIbI TPEHUS B IIPUPOJIEC U TEXHUKE

-

O

Ceprugurar OE

(=R =S PAND

A2

TexHHuedKHe YCTPOUCTBA: TUHAMOMETP, TOAIINITHUKA

oY

11W¥l

ANEKTP

2607F1FEC3

JRA?F?I“I’?L'II'F[?F'IHFF'IF

OB AER E rl"gzlgpz[blx THJI, )KUJIKOCTEN U TA30B

JMasnenne| TBEpAoro Tema. CrocoObl  yMEHBIICHUS W
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YBCIIMYCHUSA OABJICHUA

4.2

4.3

JaBnenue rasza. 3aBUCHUMOCTb JaBJE€HHUsA raza oOT 00BbEMa,
TEeMIIepaTyphl

[Tepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [TneBMaTHuecKkre MallIMHEI

4.4

3aBUCHUMOCTD JaBJICHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratuueckuii  mapagokc. CooOImarommecss  COCYIBbI.
l'unpaBnnueckre MEXaHU3Mbl

4.5

Atmocdepa 3emmum u armochepHoe pgaBineHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYIIHOM  o0omouku  3emun.  OmbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EPHOTO  JABICHUS OT
BBICOTHI HaZl YPOBHEM MOPs

4.6

4.7

WN3mepenue  armocdepnoro  gasinenusa. llpuboper s
M3MEpeHUst aTMOC(HEPHOTO JaBJICHUS

JleiicTBre KHUAKOCTH M Tra3a Ha NOTPYXKEHHOE B HHUX TEJO.
BrrTankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxonnaBanue

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa
NOTPYKEHHOW B JKUAKOCTh dacTtu Tena. OnpeneneHue
BBITAJIKUBAIOILLECH CUJIbI, JEUCTBYIOLIEH Ha TEJO, MOrPYKEHHOE
B JKHUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKABAOLIEH CUJIBL,
JEHUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT Macchl Tena. OTMBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOIICH  CHIIBL,
JeMCTBYIONIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa MOrPyKEHHON B
KUIAKOCTb 4YacTM Tella U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHME JOJKU U
onpeeaeHue e€ rpy30no bEMHOCTH

dusznueckue SBICHUSI B npupoac: BIIUAHUC aTMOC(I)CpHOFO
JIaBIICHUS Ha KUBOU OpTraHu3M, IIaBaAHUC pBI6

4.11

Texaudeckue yCTpoicTBa: coo01maronuecs COCY/IbI,
YCTPOWCTBO BOJOIPOBO/IA, TUIPABINYCCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TTOPIITHEBOM HACOC, apeoMeTP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota
52 Mexannueckast MOIIHOCTh
53 [IpocTeie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS TUIOCKOCTD.

[IpaBuiio paBHOBECHS pblyara

-

O

Ceptugurar OEL

[OKYMEHT NOXNUCAH

HpI/IMeHe}me MpaBWJIa paBHOBECHS pblyara K OJI0Ky

SNEKTPOHHOM I}%EI'IHCI:

12607FIFEC3

BSAZE3COFFBJCIBE(

KO«3omnoroe| mpaBmwioy wmexaHuku. Koaddumument mone3noro
e ICHCTBHA | MeXaHu3MOB. IIpocTeie MeXaHW3MBI B OBITY H

Oercteutened ¢ 05.02.2026 no 01.05.2027
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TEXHHKE
5.6 [ToreHimanpHast SHEPTUM TeJa, MOJIHITOrO HaJl 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lonnass MexaHuyeckas »SHEprus. 3aKOH U3MEHEHHUS U
' COXpaHEHUS MEXaHWYECKON IHEPTUr
[IpakTrueckue pabOTHI:
###Par###0Onpeneneaue  paboThl  CWJIBI  TPEHHS  TIPH
59 paBHOMEPHOM  JBW)KEHMHM  TeJla MO  TOPU3OHTAIBHOMU
' noBepxHoctu. MccnenoBanue yclioBHM paBHOBECHUS phluara.
Namepenne KIIJ[ nHakimoHHOW muiockocTu. M3ydeHue 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUU
5.10 ®dusnyecKue SBJICHUS B PUPOJIE: PhIUArd B TEJIC YEIOBEKa
TexHuueckue YCTPOMCTBA: pblIyar, MTOJIBH>KHBIN 51
5.11 HEMOJBIDKHBIA ~ OJIOKHM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
i 3
OOKYMEHT NOANWUCAH
0 ANEKTPOHHOM NOANKUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kon
NpoBepsSieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4yHOH KapTHHE MHUpPa; CHOPMUPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M W TI03HABAEMOCTH
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromie ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKHA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUNW M UX POJIK B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB
OKpY’aroIlllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHusA O BHJAX MaTepuM (BELIECTBO M IOJIE), O JBWKEHMU KakK criocode
CYILIECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBICHUN MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS
[0 ONHMCAHUIO HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JlaHHOe (PU3NYECKOe SBJICHUE; YMEHHUE pPAclO3HaBaTh
NPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBICHHH B OKpPY)KaIOLIEM MHUpE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenune ocHOBaMM NOHATUHHOIO anmnapara M CHMBOJIUYECKOIO SI3bIKA
GU3MKM M HUCHOJB30BaHUE HUX JJIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MYECKHUE SBICHUS M IPOLECCHI,
UCTONB3Ys PyHIAMEHTAJIbHBIE U SMIUPUUYECKUE 3aKOHbI

YMeHHe ONuChIBAaTh HM3yYEHHBIE CBOWCTBA TeNl M (PU3UUYECKHE SIBJICHUS,
UCTIONB3Ys (PU3UYECKUE BETUIHHBI

Bnagenue ocHOBaMH METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIOICHUS
MpaBmII 0€30MaCHOTO TpyAa: HabMoieHne PU3NIECKUX SIBICHU:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCICPUMEHTAILHYIO YCTAaHOBKY U3
JIAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIUH, OMKMCHIBATH XOJ| OMBITA U
3aMUCHIBaTh €0 Pe3yJbTaThl, (POPMYJINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (i)I/I?)I/I‘-IeCKI/IX BCJIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATENhbHO  COOMpaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKIWH, BBIYUCIIATL 3HAYCHHUC
BEJIMYMHBI ¥ AHAJIM3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU

-

MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHUI;

o AOKYMEHT [ID Ct e HECTIOKHBIX OKCIIEPUMEHTAJIbHBIX HCCIICIOBAHN;
ANEKTPOHHOM I'ICA%II'IH

b0
OCTOSITENIBHO COOKpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M MPOBOJUTH

Ceptupukar OE42607FIFEC385AZESCORRHefo¥ifue MO0 MHCTPYKLUM, NPEACTABIATH IOIYYEHHBIE 3aBHCHMOCTH

AE Sy
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¢u3nvyeckux BETMYMH B BHJAE TaOmuI H TpapuKOB, YUUTHIBATH
MOTPELIHOCTH, [€1aTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEI0BAHUS

[ToHnMaHue XapaKTEpHBIX CBOWUCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Tra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsACHEHNS (PU3NYECKHX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHE MPOLECCHl M CBOICTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B

7 YaCTHOCTH, BBISABIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW HAa HM3yYCHHBIE CBOWCTBA (PU3MYECKUX SIBICHHH,
¢du3nveckre 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITH

YMmenue pemiath pacué€THble 3agaun (Ha 6aze 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBIABJISATH HEAOCTAIOLIUE JaHHbIE,
BBIOMpATh 3aKOHBI W (QOPMYNBI, HEoOXoAuWMbIe sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOJAUTH pacué€Tbl U OLEHUBATh
PEATUCTUYHOCTD MOTYYSHHOTO 3HAYeHHsI (DU3MUECKON BEIMYMHBI; YMEHHUE
OTpeeNATh Pa3MEPHOCTh (U3MUYECKON BENMYUHBI, MOIYYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XapakTepu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IPOILIECCOB M0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH

YMeHue ucnosiab30oBaTh 3HaAHUS O (U3NYECKUX SIBIICHUSAX B IOBCEIHEBHOU
JKU3HU i1 oOecrieyeHHs O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
10 npuOopaMi M TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHs 3/10pOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJEHHUS B OKpYXKAIOLIEH cpee;
NOHMMaHHe HEOOXOJAUMOCTH TPUMEHEHUS JIOCTWXKEHUH (U3UKU U

TEXHOJIOTHH JIJIsI PpalluOHAJIBHOI'O MIPUPOAOII0JIB30BAHUA

OnplT  moucka, MpeoOpa3oBaHUS W TpPEACTaBieHUs  UHGOPMaLUU
¢u3myeckoro - cojepkKaHMsg €  HCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTWH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOW MH(OpMalmMy Ha OCHOBE HMMEIOLUIMXCA 3HAaHUM |
1 JIOTIOJTHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBbIKaMHU MpPeoO0pa3oBaHUs MHPOPMAIMK U3 OJHON 3HAKOBOM
CHUCTEMBl B JpPYIyl0; yYMEHHE CO3[aBaTh COOCTBEHHBIE IUCbMEHHBIE U

YCTHBIC COO6I.H€HI/I$I Ha OCHOBC PIH(bOpMaHI/II/I 13 HECKOJIbKHMX HCTOYHHUKOB

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

LS J/




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OID
11O ®PU3UKE

Kox
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JABHXKCHUC. MaTepI/IaJ'II)HaH Touka. Cucrema orcuéra. OTHOCHUTEIHLHOCTD
JABWXKCHUA

PaBHomepHoe u HepaBHOMepHOe JBHkeHHE. CpenHsis ckopoctb. PopMmyna st
BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBHCUMOCTh KOOpAUHATBI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpﬂMOJ’IHHCfIHOFO JBHXKXCHUA:

— e
(1) =x,+ut
I'paduku 3aBUCUMOCTH OT BpEeMEHM Uil TPOEKIUH CKOPOCTH, IPOEKIHUH
NnepeMeCHus, IMyTH, KOOPAUHATHI ITPU PAaBHOMCPHOM HpﬂMOJIHHGfIHOM ABUXKCHUU

1.4

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHH B Clyyae pPaBHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:

Sx(f:l = ‘l-'g: * I—ﬂx *

51 Ry

DopMybl Ui MPOEKLUUH EPEMELLIEHNUs, IPOCKIUNA CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSMOJNHEWHOM JIBUKECHUU:

&

5.0 =1y, T+a, 'rT
v (f)=u,, +a,-t.

a (r)=cast,

4 .

Uy, — by, =2a s
af ix ™3

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHHU JISI MPOCKIUN YCKOPCHU:, IMPOCKIMU CKOPOCTH,
MpoCKIHU TICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBUXXCHHUHN

1.5

CBobonHoe mnanenue. dopmynbl, omMchIBaOUIMEe CBOOOJHOE TaJ€HHE Teia Mo
BEpPTUKAIM (IBM)KEHHE TeJla BHU3 HJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3€MIIN).
I'paduku 3aBUCUMOCTH OT BPEMEHH JJISl IPOCKIIMK YCKOPEHUS, IPOSKIIUN CKOPOCTU U
KOOPJMHATHI PH CBOOOIHOM IAJCHUU TeJla M0 BEPTUKAIU

-

o .k
3NEK

CKOpPOCTE PARHOMEPHOTO ,rr,RmKe{m;{ Tella 1o OKpyKHOCTH. HanpasieHue ckopocTy.

Kmmﬂﬁﬁci HUCJICHUS JKOPOCTH dYepe3 paauyC OKPYXKHOCTH H TICPHUOJ]
TESPHSHITO ANNCHLIO

.
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1.7

ZnR

U:T

LenTpoctpemurenbHoe yckopeHue. HarpaBieHne eHTpOCTPEMUTENIBHOTO YCKOPEHUS.
®opmyrna /7151 BBIYUCICHHS] YCKOPEHUS:

b
W=R
®dopmyia, CBSI3bIBAIONIAs IEPUOJT U YACTOTY OOpaIeHUs
|
T

1.8
1.9

Cuna — BektopHas pusudeckas BenuarHa. CII0KEHUE CHIT

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

1.10

1.11

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, JEHCTBYIOIIEH Ha TEJIO

Bzaumopeincteue ten. Tperuit 3akoH HeroTona:

s g=F.

TpeHHe IIOKOA MU TPCHHUEC CKOJBXCHUA. CDopMyna AJid BBIYHUCIICHHUA MOAYJSA CHIIbI
TPECHUS CKOJILXKCHUA:

Frp:FL'N

1.13

Jedopmanus tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yrnpyroi aedopmanuu
(3akoH ['yka):

F=k-Al

-

-\\l
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TFB.YW AFSEIS 3aKOH BCEMUPHOI'O TATOTEHUS:
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1.15

1.16

1.17

1.18

1.19

My -,
» 2
Cwiia TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaCHUSI.
®opmyna At BBIYUCICHUS CUJIBI TSKECTU BOIM3M nmoBepxHocTH 3emnu: F = mg.

F=G-

JBuxenue nmnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n
Heperpy3Ku

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbe cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=1 iU, =const
PeakTuBHOE nBUXKEHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITBL:

A=Fsoosot

Mexanudeckass MOIITHOCTb:

N=Z
3

Kunernueckas u noreHmanbHas sHeprus. @opmya i BBIUMCIEHUS KHHETHYECKON
SHEPruu:

2
i
E-’:T: 5

Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUH Teja, IOJIHATOrO
HaJ 3eMIIEH:

E,= mgh

MexaHnyeckas SDHEprus:
— e
E=E;+E #
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3HEpPTruu B OTCYTCTBUE cUJ TpeHUs: E = const.
[IpeBparenrie MexaHMUECKON SHEPTUU MTPU HAJTMUUU CHIIBI TPEHUSI.

-

O &

YMERT
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J!\F CTbIC MGX&HI/IBMLI «3o110TOC [IpaBHUJIO0» MCXAaHUKU.

VYciioBre paBHOBECHS phluara:
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M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MEXaHH3MOB,

n= Anonesgan
A:a'q:aaqecﬂzﬂaﬂ

[laBiienue TBEpIOTO TENA.
@opmyina 1 BBIYMCIICHMS NaBJICHUs TBEPIOIO Tea:

-

_F
pP= Ch
191 JaBnenue ra3a. ATMocdepHoe AaBlICHHE.
IM'mapocTaTuyeckoe naBieHHE BHYTPHU KUIKOCTH.
®dopmyra 151 BHIYUCICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=PEh+Py,
1.22  3axon Ilackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. @opmyia Uil ONPEACIICHUs BBITAIIKUBAIOLIEH CUJIbL, AEHCTBYIOIIECH
Ha TeJO, NOTPYKEHHOE B KUJKOCTh WM ras3:
1.23 FPLIH- —peV
VYcnosue niiaBanus tena. [lnaBanue cyjoB 1 BO3yXOIUIaBaHUE
Mexannueckue kosieOaHusa. AMIUINTY/AQ, TMEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUO/I KOJIeOaHuH:
1.24 . 1
T
195 Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKM. [IpeBpamieHue dHeprum  Ipu
’ KoJ1e0aTeIbHOM JABMKCHUU
1.26  3aryxaromue konebaHus. BerayxaeHnbie konebanus. Pezonanc
Mexannueckue BoJIHbI. [Ipo1onbHbIE M TTOTIEpeyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrnpocTpaHEHHs BOJIHBI:
1.27 .
Lh=v-T
198 3Byk. I'poMKOCTh M BbICOTa 3BYyKa. OTpaskeHHE 3BYKOBOM BOJHBI Ha T'PaHUIE JBYX
’ cpen. adpa3Byk u ynbTpa3ByK
IIpaxmuueckue pabomoi
N3Mmepenne cpeaHel MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIbIL; )KECTKOCTU MPYKUHBI
129 KO PHUIICHTA TPEHIGT CKOIBKeHUs; pab0ThI CUIIbI TPEHUS, CUIIBI YIPYTOCTH; CpeHeil
o "OOKYWdghd TR0 AfHA@AIN Opycka NP HAKIOHHOW IUIOCKOCTH; YCKOPEHUsI Opycka mpu
ANEK TE@MQO%HMOHHOIZ IUIOCKOCTH; 4YacTOTBl M Tepuojaa  KojeOaHuid
CepTiudmukar 0E42607FIFECMaTeMATHHECKOLOSMAMTHIKA; Ya¢TOTHl U MEepHoja KoleOaHUl MPYKMHHOTO MasiTHHKA,
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MOMEHTa CHWJIbI, JICMCTBYIOIIETO HA phbluar; paOOThl CUJIBI YIPYTOCTH HPHU MOABEME
rpy3a ¢ HIOMOIILIO HETOABIKHOTO 0JIOKA; paOOThI CHIIBI YIIPYTOCTH MIPH MOIBEME TPy3a
C TIOMOUIBIO MOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPYKEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOI'O JABJICHUA W OT poOJa MOBCPXHOCTHU,
CWJIBI YIPYrOoCTH, BO3HUKAWOIICH B MPYKUHE, OT CTEHCHH ne(OopMalud MPYKUHBL
YCKOpEeHUs1 OpyCKa OT yria HaKJIOHA HANPaBISIONISH; Mmeproja (4acTOThl) KoJeOaHmid
HUTAHOI'O MasiTHUKaA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ INPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHUOAA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupode. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW MPUPOJE, ACUCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUXCHHME JKUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle YeJIOBEKAa, BIUSHUE aTMOC(QEpPHOrO JABJICHUS HA >KUBOU
OpraHusM, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE,
ceificMu4eckue BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTUUKH IIOJIOKEHUS, pAcCTOSAHUSA U
YCKOpEHHUs1, AMHAMOMETD, MOJIIIUITHUKH, PAKEThl, pbluar, MOJIBUKHbIN M HEMOIBUKHBIH

1.31  On0KH, HaKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXaHU3MBI B OBITY, COOOIIAIONIUECS COCY/IHI,
YCTPOMCTBO BOZOIPOBOJIA, THIPABIMYECKUH ITpecc, MaHOMETP, OapoMeTp, BBICOTOMED,
MOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOCHMS BEILECTBA.

2.1 = Mopenu  TBEpOOro, KUAKOTO U  Ta3000pa3HOr0  COCTOSIHMM  BelecTBa.
Kpucrannuueckue u amopdusle Tena

5 JlBmwxkeHue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUKEHHS YacTUL[ C TeMIepaTypoil.

' BpoynoBckoe nBuxenue, mudpdys3us

2.3 = CmauMBaHUWE U KalWIISPHBIC SIBICHUS

2.4 | TemnnoBoe paclIMpEeHUE U CKATHE

2.5 TemnmoBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u teruionepenaya kak crocoObl N3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuasl Teronepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxnaxaenue tei. KonnyecTBo TEIUIOThL. Y AenbHas TEMIOEMKOCTD:

2.8

O=cm(t,—1,)

-

O
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3aroH COXPAHCHITT JHCPTUA B TCIIOBBIX IIPOLIECCAX. YpaBHeHI/Ie TETIOBOTO OanaHca:

noanuceo

126t/

e Menapenue 1 kornencanys. M3sMeHeHre BHYTPEHHEH SHEPrUd B IIPOLECCe HCIapeHHUs




U KoHIeHcauu. Kumnenue sxuakocTy. Y aelbHas TeIoTa mapoodpasosanus: L = Q/m

-

2.11  BpaxHocTbh Bo3yXa
[InaBnenue m xpucrammszauus. M3smMeHeHHe BHYTPEHHEH SHEPrUM NP IUIABICHUHU U
KpUCTAJIIM3aLUu. Y IebHAs TEIUI0Ta TUIaBICHUS:
2.12 %,
A m
)13 BHyTpeHHss 2Heprus cropaHus TOIUIMBA. Y IejbHAsl TEIUIOTA CTOPAHUS TOILIUBA: g =
' O/m
2.14  Ilpunnumnel paboTsl TermaoBsix Asuratenei. KITJI rermoBoro asuraresns
IIpaxmuueckue pabomul
W3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJHWYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (PMKCHPOBAHHOM Macchl, B
515 | XOTOPYio omymleH HarpeThli IWIMHAP; KOJIWYECTBA TEIUIOThI, OTJAHHOI'O HArpeThIM
) LWIMHIPOM, TI0CJIE€ OIIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPATypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO3/yXa; YACIBHOM TEILIOTHI IUIaBiIeHUs Jbla. MccnenoBanne n3mMeHeHus
TEMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBIEHHS TEIUIOOOMEHA IIpH
CMEIINBAHUU XOJIOIHOM U ropsiuei BObI; IpoLecca UCIIapeHMs
Qusuueckue a61eHUsl 8 npupode. TOBEPXHOCTHOE HATSHDKEHUE U KaWJUIPHbBIE SBJICHUS
2.16 B mpupone, KpucTamibl B npupone, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHes!, CHera
Texnuyeckue ycmpoticmea: KanWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  KUAKOCTHBII TEPMOMETp, JAATUUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILJIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATEb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnextpuzauusd ten. /IBa BUAA NEKTPUUYECKUX 3apsI0B
3.2 = BsaumopelicTBue 3apskeHHbIX Tel. 3akoH KyrnoHa
3.3 | 3akoH cOXpaHEHUs DJIEKTPUUECKOro 3apsaaa
34 Onektpuueckoe  mnoine. Hanpsok€HHocTh  anekTpudeckoro  nousd.  [IpuHimun
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn  snextpuueckux  3apsanoB. JleHCTBHME  JIEKTPUUYECKOTO  MMOJIA  Ha
' AJIeKTpuYecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH
[TocTossHHBIN AEKTpUYECKUU TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia Toka.
3.6 = Hampsxenue.
I=q/t,U=A/\
37 DIEKTPUYECKOE COITPOTUBIICHUE. Y ACIBHOE DJICKTPHUECKOE COIPOTUBIICHHE:
' R = pl/S
38 Rakon Owma g yuacTka QHPKTP_I{‘{GCKOI‘/’I uenu: I = U/R
o OOKMAPEHT PRI GTHIEQRHFOC ITHeHHE ;'IPOBOI[HI/IKOBZ
AEKTPOHHOU OARUCHO . o _p | p
CepTupukaTr OE42607FIREC395A2E3COFFB/CIBEOFZ
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Hapannenbﬂoe COCAMHCHUC ITPOBOAHUKOB PaBHOI'O COIMPOTHUBIICHUSA:

r_,gzr_,g:f:ziuz:R:%.

CMelaHHbIe COCAUHCHU IMPOBOAHHUKOB

3.10  PaGota u MOITHOCTH 3JeKTpUdecKkoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 3 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie TIPSMOTO MPOBOJHHUKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MarauTHoe nose MnoCTOSHHOTO MaruuTa. B3anmoelcTBre nocTOSTHHBIX MarHUTOB
3.14  JleiicTBuEe MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM
3.15  Omnsitsl @apanes. SABieHue aneKkTpoMariuTHOW nHAyKuuu. [pasuiio Jlenna
Ipaxmuueckue pabomul
N3mepeHne 37aeKTpUYecKoro CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTU 3IEKTPUYECKOTO
TOKa; pabOTHI NIEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIO4Ka), OT HAaPsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
' JUIMHBI ~ NIPOBOJHMKA, IUIOIIAJM €ro IIONEPEeYHOTr0 CEYEHMs U  YAEIbHOTO
COINPOTUBIICHUS.
[IpoBepka mpaBuna [UIsl SJIEKTPUYECKOTO HANPSDKEHUS NPU  MOCJEI0BATEIbHOM
COCIMHEHUW IPOBOJHUKOB; TMpaBujia JUIsi CHJIbl D3JEKTPUUYECKOr0 TOKa IpU
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
Qusuueckue A6leHus 6 npupode: BIEKTpUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17 | BNEeKTpUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MOJIe 3eMiIH, Apei( MOIIOCOB, POJb
MarHUTHOTO TOJIS JIJ1S1 )KU3HU Ha 3eMJie, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTAT, CUETUHUK
318 JNEKTPUYECKON  DHEPruu, DJIEKTPOOCBETUTENIbHbIE TMPUOOPHI, HarpeBaTesbHbIE
' AIEKTPONPUOOpPHl  (TIPUMEPHI), DIEKTPUUECKHE TNPEIOXPAHUTENH, dIEKTPOMArHUT,
AJIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA
3.19  DnexrpomaruuTHbie BOJHBL. [lIKkana 3meKTpoOMarHUTHBIX BOJTH
3.20  JlyueBas Mozenb cBeTa. [IpsmMonuHelHOE pacIpOCTpaHEHUE CBETA
3.21  3axoH otpaxeHus cera. Ilnockoe 3epkaio
3.22  TIpenomieHue cBeTa. 3aKOH MPEITOMIICHHS CBETA
3.23 | ucnepcus cBeTa
394 JIunza. Xop nyueit B inH3e. POKYCHOE paccTOsiHUE JIMH3BL. OnTHYECKas CUJIa JIMH3BIL:

D=1/F

-
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cobuparonield JuH3bl (10 CBOWCTBY PAaBEHCTBA Pa3MEpOB IpeAMeTa U M300paKeHHS,
KOr'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), oKa3aTes IpeIoMIICHHS CTEeKIIa.
###Par###lccnenoBanue  CBOWMCTBA HM300paKEHHUs, IOJIYYEHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI; MU3MEHEHHs! (DOKYCHOTO PACCTOSHMSI ABYX CJOXKEHHBIX JIMH3;
3aBHCHUMOCTH yIJla MpPEJIOMJICHHS CBETOBOrO Jiydya OT YIjla MaJeHHUs Ha TpaHUILIC
«BO3/yX — CTEKJIO»
397 Qu3suueckue sasnenus 6 npupooe: 3atmenust Connua u JlyHbl, 11BeTa Te, ONTHUYECKUE
’ sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 0O9KH, MEPUCKOT, (hOTOANTIApAT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, 6eTa-, ramMma-u3nydenus. Peakuuu anbda-u Oera-pacmaga
4.2 OmnsiTel Pe3epdopna no paccesnuro anbga-vactuil. [lnanerapuas monens atoma
4.3  CocraB aromMHOro sifpa. M3oTormsl
4.4  llepuon monypacnaaa aTOMHBIX siA€p
4.5 | Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPsA0BOI0 U MaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupooe: €CTeCTBEHHBIM pPaJMOaKTUBHBIN (POH, KocMUYECKUE
4.6 = nyud, paAMOAKTUBHOE U3JIYyYCHHUE MPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATMOAKTUBHBIX
W3JIy4YE€HHUI HA OpraHu3M 4YeJI0BeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIUBUIYAIbHBIA JIO3UMETP, Kamepa
Bunbcona, snepHast sHEpreTuka
' R
OOKYMEHT NOANMUCAH
o SNEKTPOHHOW NOANKUCHIO
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ITeppikun, K. M.

®dwusnka : 7-i kacc : 6a30BbI YPOBEHB : YUeOHUK : u3maanue B popmare / . M.
[lepeimikun, A. . UBanoB. — 4-e usa., ctep. — Mocksa : [IpocBenienue,
2024. — 239, [1] c. : un.

2. Jlykamuk, B. 1. Coopnuk 3agau o pusuke. 7-9 xmaccet / B. U. Jlykamuk, E.
B. UBanoBa. — Mockasa : [IpocBemienue. (M3nanus pa3HbIxX JeT).

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Ilepsikun, 1. M.

dusuka : 7-i kiacc : 0a30BbIM YPOBEHB : yueOHUK : uznanue B popmare / M. M.
[Tepbimikun, A. 1. WBanoB. — 4-e u3n., crep. — Mocksa : [Ipocseienue,
2024. — 239, [1] c. : umn.

2. PazymoBckui, B. I'. Meroauka obydyenus ¢pusuke. 7 knacc / B. I'.
PazymoBckuit, B. A. [lIunos, FO. . luk. — Mocksa : BJIAJJOC — 175 c.

3. 3axapeBuy, E. B. ®usuka. 7 knacc : yaeOHO-METOANUECKOE Tocodue st
yuurenelt / E. B. 3axapesuuy, JI. A. Ucauenkosa, E. B. I'poMbiko. — MuHCK :
ABepcas, 2024. — 240 c.

4. Huxudopos, I'. I'. I3yuyenne pu3nKu Ha OCHOBE HAyYHOI'O METO/A MO3HAHUS. 7
Kiacc : meroandeckoe nocodbue / I'. I'. Hukudopos, A. 1O. Ilentun, I'. M.
[ToroBa ; mox penakuueit A. FO. [lentuna ; UHCTUTYT cTpaTeruu pa3BUTUS
oOpazoBanus Poccuiickoit akagemuu oopa3oBanus. — Mocksa : Jlpoda, 2019. —
236 c.

5. Jlykamumk, B. . Coopuuk 3amad no ¢pusuke. 7-9 knaccsl / B. . Jlykamuk, E.
B. BanoBa. — Mockaa : [Ipocsenienue. (M3nanus pa3HbIX J€T).

6. Mapon, A. E. ®usuka. 7 kiacc : IMJJaKTHYECKUE MaTepUalIbl : y4eOHO-
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