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HOACHUTEJIBHASA 3AIIUCKA

Pabouyas nmporpamma 1o (pu3nKe cocTaBieHa B COOTBETCTBUH C

> @enepanbHbiM  3akoHOM 0T 29 nexabps 2012 roma Ne273-d3 «OO6 obpa3zoBaHuu B
Poccniickoit @denepanuny;

> Deoepanvrvim 3axonom om 29 dexaopa 2022 2. Ne 631-d3 "O BHeceHMM M3MEHEHHUA B
Denepanpubiii 3axkoH "O6 00pasoBanuu B Poccuiickoit Penepanun’;

> OenepanbHbiM 3ak0oHOM OT 24 wioHs 2023 r. N 264-®3 "O BHeCEHHWM W3MCHCHHN B
®depnepanpublit 3akoH "O6 obpazoBanuu B Poccuiickoit denepanun';

> [Ipukazom MunuctepcrBa oOpa3zoBanust u Hayku Poccuiickoit @eneparuu ot 17 mas 2012

rona Ne 413 «O0 yrBepkacHuH QeIepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIILHOTO CTaHIapPTa CPEAHETO
o011ero 00pa3oBaHUY;

> [Ipukazom Munucrepcra npocseniernust P® or 12 asrycra 2022 r. N 732 "O BHeceHUu
U3MEHEHU B (eAepaibHbI TOCYIapCTBEHHbIM 00pa30BaTENbHBIA CTAaHAAPT CpPETHEro oOIIero
o0Opa3oBaHus, YTBEPKICHHBIN MprKa3zoM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepanuu ot
17 mas 2012 r. N 413"

> [lopsiikoM OpraHu3alyy U OCyIIECTBIECHUS 00pa30BaTeabHON AESITEAbHOCTH 10 OCHOBHBIM
o011e00pa3oBaTeabHbIM IPpOrpaMMaM — Ha4yaJbHOTO OOIIEro, OCHOBHOIO OOIIEro M CpejHero oOmiero
oOpa3oBaHus, yTB. mpuka3oM MunmnpocenieHuss ot 22.03.2021 Ne 115 «O6 yrBepxnaenun [lopsaaka
OpraHM3aIiy U OCYIIECTBIIEHUS 00pa30BaTEeIbHON IEATEIHHOCTH [0 OCHOBHBIM 00111€00pa30BaTeIbHbIM
nmporpaMMmaM — 00pa3oBaTeIbHBIM IpOrpaMMaM HayajdbHOrO OOIEro, OCHOBHOTO OOIIEro M CpeHero
0011ero 00pa3oBaHUs»;

> [Ipukazom MunucrepcrBa npocsemennst Poceniickoit @enepanun ot 22.11.2022 Nel014
"O0 yrBepxkaeHnu enepanbHO 00pa30BaTEIHLHON MPOTPAMMBI CPEeTHETO 00I1Iero oOpazoBanus";

> [IpumepHoit  OCHOBHO#  00IIE00pa30BATEIBLHOM  MPOTPaMMbl  CPEAHET0  OOIIero
ob6pazoBanus (IIpotoxos ot 28.06.2016r. Ne 2/16-3)

> CIT 2.4.3648-20 «CaHWTapHO-IMTUACMHUOJIOTHYECCKIE TpPEOOBAaHUA K OpraHU3AIMAIM
BOCIIMTAHUS 1 00y4EHHUSI, OTAbIXA U 03J0POBJICHHUS IeTEH U MOJIOACKN», YTBEPKACHHBIX TOCTAaHOBJICHUEM
raBHOro canutapHoro Bpada ot 28.09.2020 Ne 28;

> CanlluH 1.2.3685-21 «['urneHn4ecKkue HOPMATHUBBI U TPEOOBAHHUS K OOCCIICUCHHIO
O0e3omacHOCTH M (Wiu) OE3BPEAHOCTH JUIS 4YeloBeKa (aKTOPOB CpeIbl OOMTaHUS», YTBEPIKICHHBIX
MMOCTaHOBJICHUEM TJIABHOTO caHUTAapHOTO Bpaya ot 28.01.2021 Ne 2;

> OcHOBHOM 00pa3oBaTeIBLHOM MporpaMMebl cpeHero obmiero obpazoBanuss MbOY «COIII
No 33 umenun M. A. TutoBoii» r. bpsiHcka;

> denepanpHOi paboyeit mporpammoit mo ¢usuke A 10—-11-x kmaccos;

> [Tonoxenuem o paboymnx nporpammax;

> YueOubsiMm m1anoM MBOY «COILL Ne33 umenu M.A. TutoBoii» 1. bpsancka na 2023-2024
y4eOHBIN TOI;

> Kanenmapusim yueOubiM rpaduxom Ha 2023-2024 yueOHbIN TO;

3a cuéT pe3epBHOro BpeMeHH /100aBiieH 1 yac Ha MpoBeIeHNE MPOMEKYTOYHON aTTECTAIlHH.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka u MeTObI HAYYHOI'0 MIO3HAHUSA

®dusnka — HayKa 0 npupoje. Hayunbsie MeTOIBI TO3HAHUS OKpPYKAIOIIET0 Mupa. Posb sxkcriepumenTa
U TEOPUU B MpoLIecce MO3HAHUS NPUPOAbI. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue Gu3HMUECKUX SBICHUN U mporieccoB. Hayunble runore3sl. @usnueckue 3aKOHbI U
TeopHuH. I paHUIBl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [I[pUHIUIT COOTBETCTBHSL.

Ponb 1 Mecto usuku B GOPMUPOBAHUN COBPEMEHHOM HAYYHOM KapTUHBI MUDPA, B MPAKTUYECKON
JEATEIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHaNoroBsle U U(PPOBBIE U3MEPHUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUNKH.
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Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanndeckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXaHMYecKoro mBrkeHus. Cucrema otcuéra.
Tpaexropust.

[Tepemernienue, ckopocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaIbHOU
TOYKH, UX ITPOEKIUH Ha OCU CUCTEMbI KoopanHaT. Cl10’KeHHE IEpEMEIIEHUN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MPSMOJIMHEITHOE JBroKeHHe. [ paduky 3aBUCMMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHHS, TyTH U TePEMEIIEHUS MaTePHUATIbHOM TOYKHA OT BPEMEHH.

CBoOoiHOE TTaIeHne. Y CKOpEHUE CBOOOTHOTO TAICHHSI.

KpuBonuHueiiHoe naBukeHue. [[BHKeHHME MATEpUATIbHON TOYKH IO OKPYKHOCTH C MOCTOSIHHOM MO
MOJYJII0O CKOPOCTBbIO. VYTJIOBasi CKOPOCTh, JIMHEWHas cKopocTh. Ilepmon u yacrota oOpareHus.
[lenTpoCTpeMHUTENBHOE YCKOPEHHUE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIHIOMETP, JTBIKEHNUE CHAPAJIOB, IICTTHBIC
U peMEHHBIE NIepeJauH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, WILTIOCTPAIUsl KHHEMAaTUUECKUX XapaKTEPUCTHUK JBUKCHUS.

[IpeobpazoBaHue ABMKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBuxeHus Temna, OpOIeHHOTO MO YTIIOM K TOPU30HTY M TOPHU30HTAIHHO.

N3mepenune yckopeHust CBOOOHOTO TIaJACHHUS.

Hamnpasnenue ckopocTy npu ABUKEHUH TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBHXKEHUS € LETBIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKY MYTSIMH, TPOUACHHBIMU TEJIOM 3a MOCJIEI0BATEIbHBIC PABHBIE
MPOMEKYTKH BPEMEHH TTPU PAaBHOYCKOPEHHOM JABMKEHHH C HAYAJIIbHON CKOPOCTHIO, PABHOU HYJIIO.

N3ydenune nBUKEHUS MIapuKa B BI3KOHW KUIKOCTH.

N3yuenune nBuxeHUs Tena, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. lunamuka

[Tpuniun otHocutensHoctu ["anunes. [lepssiil 3akoH HetoToHa. MIHEpIManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoit 3akon HeloTOHA [17151 MaTepUaibHOM TOUKH.
Tpertuii 3akoH Hpl0TOHA 111 MaTepuagbHbIX TOYEK.

3akoH BceMupHoOro TsaroteHus. Cuna tspkectu. [lepBas kocMuueckas CKOPOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buabl Tpenus (moxosi, ckonbxeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus

CKOJIBKCHHUA U CHUJIa TPCHUS ITOKO. KOB(I)(I)I/IL[I/IGHT TPCHUA. Cuia COIIPOTUBJICHHUA IIPU ABHMOKCHHUHN TCJIA B
KHUIKOCTH NI I'a3€.

HOCTyrIaTCJ'ILHOG H BpalllaTCJIbHOC JIBUXKCHUC a0COIIOTHO TBép,I[Ol"O TCIa.
MOMEHT CUJIbI OTHOCUTEIILHO OCH BpalllCHUA. IInedo cunpl. YcnoBus PaBHOBCCHA TBépI[OFO TCIa.

Texauueckue yCTpOﬁCTBa " INPAKTUYICCKOC MMPUMCHCHHC: IMOAIINUITHUKU, IBUKCHHUEC NCKYCCTBCHHBIX
CIIYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuu.

CpaBHEeHHE Macc B3aMMOACHCTBYIOLIUX TEJI.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

Cnoxenue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT J1e(hOpMAaIIHH.
Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MaICHUN.
CpaBHEeHHUE CHJI TPEHUS TIOKOsI, KAUEHUS U CKOJIb)KEHUS.
Ycnosus paBHOBECHUS TBEPAOrO Tena. Buasl paBHOBECH .



Yuenuueckuii sxcnepumenm, 1abopamopmuie pabomoi

W3yuenne aprxeHus Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOLIUX B IPY>KUHE U PE3UHOBOM 00paslie, OT UX
neopmanuu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUSL.

Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmiynsc MaTepraibHOM TOUKH (TeNa), CHCTEMbl MaTepUaIbHbIX TOUEK. MIMIynbc CHIIbI U U3MEHEHHE
UMITyJIbCa Tejla. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE IBUKEHUE.

PaboTa cuibl. MOIITHOCTD CHITBI.

Kunernueckas sHEpTrHsl MaTepUaIbHON TOUKU. Teopema 00 N3MEHEHNN KHHETUYECKON SHEPTHH.

[lorenumaneHas sHeprusa. lloTeHuuanbHas »HEpPrus ymnpyro Jae(pOPMUPOBAHHON MPYKHUHBI
[ToTeHumanpHas 3Heprust Teia BOIU3U MOBEPXHOCTU 3EMIIN.

[ToTeHnmanpHble U HEMOTEHIMAIBHBIE CUJIbl. CBsI3b pabOThl HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOMN 3HEPTUu.

Yipyrue u Heynpyrue CTOJIKHOBEHHSL.

Texnuueckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHE: BOJAOMET, KONEP, NPYKUHHBIN MUCTOJIET,
JBUKEHHE paKeT.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTnBHOE IBIDKEHUE.

[lepexon moTeHIIMAIbLHON YHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydeHne abCcoMIOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHMYECKOH SHepruu Teia Ha mpuMepe
PaCTSKEHHs PE3UHOBOTO JKIYTa.

Pa3nen 3. MoJjiekyasipaasi pu3uKa 1 TEPpMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOT meopuu

OcHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOH TEOPHUHM U HX OIBITHOE OOOCHOBaHHE.
Bbpoynosckoe asuxenue. Juddy3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YacTHIL BeliecTBa. Mojenu
CTPOEHUS Ta30B, )KUIKOCTEH U TBEPIBIX T U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THUX MOJEIEH.
Macca u pazmepsl MoJiekya. KonndectBo BemectBa. [loctosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogenp uneanpsHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHYECKON TEOPUU UICAIBHOTO
ra3za. AGCONIOTHAsI TeMIleparypa Kak Mepa CpeqHeil KHHETUYECKOW SHEPTUuH TEIUIOBOTO JBUKEHHS YaCTHUIL
raza. Illkana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHenue MenpaeneeBa—Kianeiipona. 3akoH
HaneroHa. M3ompouecchl B HAEaIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
MIpeJICTaBJICHHUE U30IIPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

Texnuueckue ycTpOHCTBA U MTPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (poTorpaduu MOIEKYT OpPraHMYECKUX
COCIMHECHUN.

OnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JABHKEHUS.

Mogens onbita IITepHa.

OnbIThL, JOKA3bIBAIOIIKNE CYHIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMO/IEUCTBUSI.

Mogenb, WITIOCTpUPYIOLIask IPUPOIY AaBICHUS ra3a Ha CTEHKH COCY/a.

OnBITHL, WIUTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUSA UACATIBHOTO ra3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi

Omnpenenenre Macchl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpPEHUN 00béMa KOMHATHI,
JTABJICHUSI U TEMIIEPATyphl BO3/lyXa B HEM.



HccnenoBanue 3aBUCMMOCTH MEX]Ty TApaMETPAMU COCTOSIHUS PA3pEXKEHHOIO Trasa.

Tema 2. OcHosbl mepmoouHamuKu

TepmoauHaMudeckas cucreMa. BHyTpeHHSS SHEPTHS TEPMOJIMHAMUYECKONH CHCTEMBI M CIIOCOOBI €&
n3MeHeHus. KonndecTBo TerioTsl 1 paboTa. BHyTpeHHSsS SHEprust 0JHOATOMHOTO HJICaIbHOTO Tra3a. Bussl
TEIUIONEPEaun: TEIUIONPOBOAHOCTb, KOHBEKLIMS, H3JIy4Y€HHUE. YJelbHas TEIUIOEMKOCTh BEIECTBA.
KonunuecTBo TEMIOTHI py TEIIONEpeaaye.

[Tonsarue 06 anuadatHoM npoiiecce. [lepBriit 3akoH TepMoarHaMuUKH. [IprMeHeHne mepBoro 3aKoHa
TEPMOJIMHAMUKU K n3omnpoueccam. I'paduueckas naTeprnperanus paboTsl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TemoBbie mamuubl. [IpuHIUIBL AeiicTBYS TEIUIOBBIX MaluH. [IpeoOpa3oBaHMst SHEPTrUU B TETIIOBBIX
mammHax. Koadduuument mnonesnoro aerctBus teruioBoil mammuubl. [ukn Kapao m ero xosddunueHt
MOJIE3HOTO JNEHCTBUS. DKOJOTHIECKUE TPOOIIEMBI TETNIOIHEPTETUKH.

Texnuueckue ycTpoiicTBa M MNPAKTUYECKOE IPUMEHEHHUE: [BUTaTelb BHYTPEHHETO CropaHwus,
OBITOBOW XOJIOIMIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW 3HEpPruM Teja MpU COBEPIICHUU pabOThI: BbUIET MPOOKU M3 OYTBUIKU MO
JIEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHuUs (BUICOIEMOHCTpAITHS ).

N3meneHne BHyTpeHHEH sHepruu (TemIepaTypbl) Teja pu Terionepeaaye.

OmnpIT 0 agrabaTHOMY pacIIUPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENS BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue yaenbHO TemI0EMKOCTH.

Tema 3. Azpezammnsie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u koHAeHcamus. Mcmapenne u kureHue. AOCOTIOTHAS W OTHOCHUTEIbHAS
BII&YKHOCTbH BO3/lyXa. HacwlmeHHpli map. Y aenbHas TeIioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHUS OT JaBJICHUS.

Teépnoe tenmo. Kpucrammmueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB KPUCTALIOB. JKuakue

kpuctauiel. CoBpeMeHHbIe Marepuaibl. [InaBiieHre W KpucTaUIM3anus. YelbHas TEIUIoTa IJIaBICHHS.
CyOimmartusi.

VYpaBHEeHHE TEIJIOBOTO OajlaHca.

TexHuueckre yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KAIOPUMETD,
TEXHOJIOTUH TIOJyYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIC HAHOMATEePHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUH.

CriocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHus ¥ IJIaBJICHUS KPUCTAIUNIMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenne 0THOCUTENBHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnekmpocmamuka

DnexTpuzalys Ted. DIeKTpudeckuit 3apsia. [IBa Bumga snmexkTpuueckux 3apsaoB. [IpoBoaHuKH,
JTUDIEKTPUKHU U TIOMYIPOBOTHUKU. 3aKOH COXPaHEHUS AIIEKTPHUIECKOTO 3aps/a.

BzaumoneiictBue 3apsanoB. 3akon Kymona. TouedHbIN 27eKTpUUYECKUH 3apsil. DIEKTPUIECKOe TOoJIe.
Hanpsok€HHOCTR  AnekTpudeckoro mofist. [IpuHIMI CyNeprno3uiuu  JIEKTPUYECKUX Tmosied. JIuHum
HaMPsKEHHOCTH JIEKTPUYECKOTO TOJIS.

PaGora cun snextpocratrueckoro mons. llorennuan. PasHocts moreHnuanos. [IpoBogHuMKH H
JTUDTIEKTPUKH B DJIEKTPOCTATUYECKOM ToJe. JudnekTpudeckas MpOHUIIAEMOCTb.



OnextpoéMkocTh. KonaeHcaTtop. DneKTpoEMKOCTh IJIIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsKeHHOTO
KOHJIEHCATOpa.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE:  IJIEKTPOCKOM,  BIIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHUE DIIEKTPOIPUOOPOB, KOHICHCATOP, KOMHUPOBAIILHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLMUIT JEHCTBUSA IIIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM TIOJIE.

DNeKTpOoCTaTUYECKas 3allHTa.

JIUDIIEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH TUIOCKOTO KOHACHCATOpa OT IUIOMIAIN TIJIACTHH, PACCTOSTHUS MEXKITY
HUMH U TUDICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3apsHKEHHOT0 KOHACHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. I[Tocmoannsiit 21exkmpuueckuit mok. Toxu 6 paznuunsix cpedax

DJIEKTPUYECKHI TOK. Y CIOBHUS CYIIECTBOBAHUS IEKTPUUECKOTO ToKa. Mctounnku Toka. Cuia Toka.
[TocTostHHBII TOK.

Hanpsioxenue. 3akon Oma 1 ydacTka IEMH.

DJIEKTPUYECKOE CONMPOTHBJIEHUE. YIEIBHOE COMNPOTUBIICHHE BemlecTBa. [locnenoBarensHoe,
napajuieIbHOe, CMEIIaHHOE COSTUHEHNE TTPOBOTHUKOB.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyms—JIenma. MOIIHOCTh 3JEKTPUIECKOTO TOKA.

DJIEKTPOABMKYIIAs CHJIA U BHYTPEHHEE COMPOTHUBJIEHWE MCTOYHMKA TOKA. 3akoH OMa [ MOJHOM
(3aMKHYTOM) AyeKTprUeckoi menu. KopoTkoe 3ambIKaHUE.

DNeKTpOHHAas MPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCHMOCTh CONPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHAs U MpPUMECHasi IPOBOJUMOCTh MOIYHIpOoBOAHUKOB. CBoicTBa P—N-
nepexo/ia. [lomynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B PAaCTBOPAX M PACILIABAX UIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS TUCCOLMALNS.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Moanusd. [Lna3zma.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: aMIIepMETP, BOJIBTMETP, peocTart,
HUCTOYHUKUA TOKa, JIIEKTPOHArpeBaTeNlbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHBIE MHPUOOPHL, TEPMOMETP
COMPOTHUBIICHUS, BAaKyyMHBIH JIMOJA, TEPMUCTOPHl U (HOTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIA O,
rajbBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa ¥ HANPSHKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS UMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, MJIOIIAN MONEPEYHOTO
CEYEeHMS U MaTepuana.

CMelaHHOe COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe n3MepeHue EeKTPOoABMKYIIEN cuibl. KOpoTkoe 3aMbIkaHUE rajJbBAHUYECKOTO 3JIEMEHTA U
OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 poOBOJIMMOCTh BO31yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTh TUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi

N3yueHnune cMenanHoOro COeAMHEHHS pE3UCTOPOB.



H3mepenune >1eKTpoIBUKYILEH CHITbI HCTOYHHUKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHHUS.

Habmonenue anexTponausa.

Me:knpeaMeTHbIe CBSI3H

Nzydenue kypca pusuku 6a3oBoro ypoBHs B 10 Kitacce OCyImIECTBISIETCS ¢ YUETOM COCPKATEIBHBIX
MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemusie nouwsimus, CBA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO IO3HAHUS: SBIICHHE,
HAy4YHbI (Qakr, THMoTe3a, (u3nyeckas BETMYMHA, 3aKOH, TEOpHUs, HAOIOJCHNUE, ODKCIIEPUMEHT,
MOJICTTUPOBAHUE, MOJIEINb, H3MEPEHHE.

Mamemamuxa: peuieHUEe CUCTEMbl YpPaBHEHMMH, JIMHEWHas (QyHKUuWsA, napabosia, runepOosia, HUx
rpadMKu ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOKAECCTBO, BEKTOPHI M X MPOCKIIMH HAa OCH KOOPIWHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: mexannueckoe IBWKEHUE B JKMBOM Tpuponae, IUQQy3usi, 0CMOC, TEIUIOOOMEH KUBBIX
OpraHu3MoB (BUIBI TEILUIOTIEPEIauH, TETIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIIOBbIE CBOWCTBA TBEPIBIX TeI, XKUAKOCTEH W Ta30B, JJIEKTPHUECKUE CBOWCTBA METAILJIOB,
AIIEKTPOIUTHYECKAS IUCCOIMAIINS, TATbBAHUKA.

T'eoepaghus: BNaxxHOCTH BO3AyXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: ipeoOpa3zoBaHNe JIBMKCHHUN C UCIIOJF30BAaHUEM MEXaHH3MOB, YUET TPEHHS B TEXHHKE,
MOIIIIAITHUKY, HMCIIOJIb30BaHUE 3aKOHA COXPAaHEHHS HMMITYJIhCa B TEXHHKE (pakeTa, BOJOMET M NPYTHE),
JBUTATENIb BHYTPEHHETO CrOPaHus, ITapoBast TypOWHa, OBITOBOW XOJIOIMIEHUK, KOHIUIIHOHED, TEXHOIOTUN
MOJTydeHUsI COBPEMEHHBIX MaTepUalioB, B TOM UHCIIE HAHOMATEpPHAlIOB, W HAHOTEXHOJIOTHH,
AIIEKTPOCTATHYECKAs  3alluTa, 3a3eMJICHHE DIIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIH  TPUHTEP,
AIIEKTpOHArpeBaTeIbHbBIE MMPUOOPHI, HTIEKTPOOCBETHTEIBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. diaexkTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

[locTosiHHBIE MarHuThl. B3auMojelcTBHE MOCTOSIHHBIX MAarHuUTOB. MarHuTtHoe mosie. Bektop
MarHuTHOM WHAYKUMHU. [IpUHIMI Cynepno3uiMy MarHUTHBIX mojeil. JIMHMM MarHuTHOW WHIYKUUU.
KapTtuna nuHuit MarHuTHOM MHAYKIIUU T0JIS TOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje MpoBOJHHKA ¢ TOKOM. KapTuHa NWHMIA WHIYKUMHW MarHUTHOTO MOJS JJIMHHOTO
MpsIMOTO TMPOBOJHUKA W 3aMKHYTOIO KOJIBIIEBOI'O TPOBOJHHMKA, KaTyHIKM ¢ TokoM. OmbiT Opcrena.
B3aumoneiicTBue NpoBOIHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyIb U HalpaBlieHHE.

Cuna Jlopenia, e€ MOIynb U HampaBlieHUE. J[BrKeHHe 3apsHKeHHOM YacTHIBI B OJHOPOIHOM
MarHuTHOM nofie. Pabota cuibl Jlopenna.

SIBieHue AMEeKTPOMArHuTHOM MHAYKIUU. [I0TOK BEeKTOpa MarHUTHON MHAYKIIUU. DJIEKTPOABIKYILAS
cuiia UHAYKLIMH. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mosie. DIEKTPOABUKYIAsS CHJIA UHIYKIUN B IMPOBOJHUKE, BHKYILIEMCS
MOCTYIMATEIbHO B OJHOPOJHOM MAarHUTHOM TIOJIE.

IIpasuiio JleHua.

NHnyKkTUBHOCTD. SIBI€HHE CAMOMHIYKIIMHU. DIEKTPOABIKYILAS CHUJIa CAMOWHIYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuueckre ycTpoMCTBA U MPAKTHUECKOE MPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHhI, 3J€KTPOMArHUTHI,
AJIEKTPOJIBUTATEINb, YCKOPUTEHU JI€MEHTAPHBIX YACTUL, MHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE SJIEKTPOHHOTO MTyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIIMYA MAarHUTHOTO TOJIS.



B3aumMoelicTBre JByX IPOBOJIHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKILINH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOIBWKYIIEN CUIIbI MHAYKLINUN OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MTOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomoi

W3ydyeHre MarHUTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBIEHUS 3IEKTPOMArHUTHOM MHIYKIINH.

Pa3nea 5. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle KoJa1e0anus

Konebarenbnast cucrema. CB0oOOgHBIE MexaHWYeckue KoseOaHus. [‘apMoHMuUeckue KoseOaHUs.
[lepuon, wactora, ammuryga u ¢dasza kosiebanuid. [IpykuHHBIN MasTHUK. MaTeMaTHYECKUN MasiTHUK.
VYpaBHeHHE rapMOHUYECKUX KosieOaHuil. [IpeBpalieHre sHeprun npu rapMOHUYECKUX KOJICOaHUSIX.

Konebartenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHUS B U€aIbHOM KOJeOaTeIbHOM
KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU KoseOaHusiMu. @opmysna TomcoHa.
3aKOH COXpaHEHHs SHEPTUH B UJICAIbHOM K0JIe0aTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHusIX. BeIHyX/IeHHbIe MexaHu4yeckue kosiebanus. Pe3oHanc.
BoiHyKIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUsL.

[Iepemennblii TOk. CHHYCOHWJANbHBIM IEPEMEHHBIN TOK. MOIIHOCTE IEPEMEHHOIO TOKa.
AMIUTMTY/IHOE U IEHCTBYIOIEE 3HAUCHHUE CUIIBI TOKA U HaNPSKEHMUSL.

Tpancdopmarop. ITponsBoicTBO, Iepeaaua U MOTPEOICHUE NIEKTPUIECKOU YHEPTUH. DKOJIOTUUECKHE
PHUCKHU MPH MPOU3BOACTBE JIEKTPOdHEpruu. KynbTypa UCHOJIb30BaHUS 3JIEKTPOIHEPTHUH B MOBCEIHEBHOM
KU3HU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPUYECKUUA 3BOHOK, TE€HEPATOp
MIEPEeMEHHOTO TOKa, JIMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeIbHOU CUCTEMBI (IIPYKUHHBINA MIIM MAaTEeMaTUYECKUI MAITHUK).

HalGnrogenue 3aryxaromux KojieOaHUH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOTHBIE ANIEKTPOMATrHUTHBIE KOJICOaHHUS.

OcmnorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAIIPSDKEHUS OT BPEMEHH) 7S 2JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc mnpu mocnenoBaTeNbHOM —COCIMHEHUM PE3UCTOpa, KATYIIKU HHAYKTUBHOCTH U
KOHJICHCATOPA.

Monens TUHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCUMOCTH NEpUOJia MaJbIX KoJeOaHUN Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpysa.

HccnenoBanue NepeMEHHOT0 TOKAa B LIENM U3 IOCIENOBAaTENBHO COEOUHEHHBIX KOHAEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbIE 6OTTHbL

MexaHnyeckue BOJIHBI, yciaoBus pacnpocTpaneHus. [lepron. CkopocTh pacpoCTpaHEHUs U JUIMHA
BoJHBL [Tonepeunslie u npoionbHbIE BOJIHBL. HTEphepeHuns u audpaxius MexaHH4eCKuX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.



DNEeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS U3IIYUYCHHS 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BekTopoB E, B, V B anexkrpomaruutHOi BoiHe. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJH: OTpPaXEHHE,
npeJoMIIeHUe, osipu3anus, tuppakuus, uarepepernns. CKOpoCTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJTH. [IprMeHEeHNE AIIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIUIIBI paIUOCBS3U U TENEBUACHM. Pagronokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKalOIIe cpeibl.

TexHuueckre yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHHE: MY3BbIKAIbHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHHKE W MEIUIIMHE, pajgap, PaauonpuEéMHHK, TEICBU30p, aHTCHHA,
teneon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacnpoOCTPaHEHUE TOTIEPEUHBIX U MTPOA0TIBHBIX BOJIH.

Konebiromieecst Teno Kak MICTOYHUK 3BYKA.

Habmonenue oTpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHny u 1udpakuyu MEXaHUY€CKUX BOJIH.

3BYKOBOMW pe30HaHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9acTOTOM KOJIeOaHU.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MPEJIOMIICHHE, MOJspU3alus,
TG pakiys, MHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsamonuHeitHOE pacipoCTpaHEHUE CBETA B OJTHOPOIHOM cpene. JIyd cBeTa.
ToueuHbIl HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHnit B IIIOCKOM 3epKajie.

[Ipenomiienne cBeta. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCOTIOTHBIN TIOKazarelnb mpenomieHus. [lomnoe
BHYTpEHHee oTpaxkeHue. [IpeaenbHblil yroy noiaHoro BHyTPEHHErO0 OTPAXKEHUSI.

Hucnepcus ceera. CnoxxHbIN cocTaB 0enoro cBera. [[Ber.

Colwuparonue u paccenBaromye JuH3bl. ToHKas JnH3a. DOKYCHOE PACCTOSHUE M ONTHYECKasl CHIIa
TOHKOM JMH3BL. [locTpoeHne M300paKeHH B COOMPAIOIINX U pacceuBarONIuX JHH3ax. DopMyiia TOHKOM
JIMH3BL. YBEJIWUCHUE, JaBacMO¢e JTMH30MH.

[Ipenenbr TPUMEHUMOCTH F€OMETPUYECKOM ONITUKHU.

BonnoBas ontuka. Wutepdepenuus csera. KorepeHTHble HCTOYHHKH. YCJIOBHS HAOMIOACHUS
MakCUMYMOB U MHUHHUMYMOB B HHTEPPEPEHLUMOHHON KapTUHE OT JABYX CHH(a3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus csera. dudpakuronHas peméTka. YcaoBue HaONIONEHUS TJIABHBIX MAaKCUMYyMOB MpU
MaJeHu MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

Texuuueckue ycTpolcTBa U MPaKTUUECKOE MPUMEHEHUE: 0UKH, JIyma, (poToamnmnapar, NpoeKIIHOHHBIH
anmnapat, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacrpocTpaHeHHe, OTPaXKEHHE U MperoMiieHre cBeta. OnTuueckrue mpudopsl.

ITonHoe BHyTpeHHEE OTpakeHHne. MoJelb CBETOBOJA.

HccnenoBanue cBOWCTB 300pakeHU B IMH3AX.

Mopenu MUKpOCKOTIa, TENECKOTIA.

Habmronenue natepdepeHnu cBeTa.

HaGnronenue nudpakuuu cera.

HaGnronenue nucnepcuu cBerta.

[TonydyeHue cnekTpa ¢ HOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspu3aum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3mepenune nokazaresns NpeoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHNU B JTMH3AX.



Habmonenue nucnepcun cBera.

Pazgen 6. OcHOBBI cHIeNHAIbHOI TEOPUH OTHOCHTEIbHOCTH
I'paHuubl  NPUMEHMMOCTHM — KIIACCMYECKOM  MexaHuKu. IlocTynmaTel  cnenuanbHOM — TEOpUHU
OTHOCHUTEIILHOCTU: HMHBAaPUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe, IPHUHIUII OTHOCHTEILHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€eIJIEHHE BPEMEHU U COKpAIIEHUE JIUHBI.
DHeprus U UMIYIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MacChl C 3Heprnel71 1 UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HYaCTHUIIBI. 3H€pFI/I$I IIOKO4.

Pa3nen 7. KBanToBas pusznka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®ortonsl. opmyna [1nanka cBs3u s3HEPruu GOTOHA € €ro YaCTOTOW. DHEPrus U UMITYJIbC (POTOHA.

OtkpsiTue U uccinegoanue gorodddexra. OnbiTel A. I'. CroneroBa. 3akoHbl (HoTOIPPEKTA.
VYpasuenue DitHmTeitHa st potordpdexra. «KpacHas rpanuna» pororpdexra.

JaBnenune cBeta. OnwitTe [1. H. JIeOenena.

XHWMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHE: (POTOIEMEHT, POTONATUUK, COTHEUHAS
Oarapes, CBETOIMOI.

Jlemoncmpayuu

doTor(h(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHTHETO GpoTodPdexTa.

Ceseronnon.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pezepdopaa o paccesauro o -uactuil. [manerapnas moaens atoma.
[Toctynatel bopa. M3nyuenue u nornouieHue GOTOHOB IPU MEPEXOE aToMa C OJHOTO YPOBHS dHEPIrUu Ha
npyroi. Buael cniektpoB. CIIEKTp YPOBHEM SHEPTUM aTOMa BOJIOPO/IA.

BosnoBsie cBolicTBa yactull. Bosusl ne bpoinsa. KopnyckynspHO-BOJTHOBOH Ayaiu3M.

CrioHTaHHOE M BBIHYXKJCHHOE U3ITyUCHHE.

Texuuueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHbIA aHAIN3 (CIIEKTPOCKOII),
na3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopra.

Onpenenenue IJIMHBI BOJIHBI Jia3zepa.

Habmronenue nuHeivyaTbix CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

HalGnronenue MMHEHYATOTO CIIeKTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTPOEHHUs siipa. OTKpbITHE PAIUOAKTUBHOCTH. OMBITHI
Pesepdopna mo ompeneneHuro coctaBa paauoakTHBHOro u3nydeHus. CBoiicTBa ambga-, Oera-, ramma-
n3iy4yeHus. BivsHue paguoakTUBHOCTH Ha )KMBbIE OPraHU3MBbI.

OtkpeiTHe NpoTOHa M HeifiTpoHa. HyknmonHas mozens sinpa I'eitzenOepra—Banenko. 3apsz sapa.
MaccoBoe uncno aapa. M30Tomnsl.

Anba-pacnan. DNEeKTpOHHBIH M TO3UTPOHHBIA  Oera-pacmajn. ['amMma-usznydenue. 3akoH
PagOaKTUBHOIO paclaja.

DHeprus cBs3M HYKJIOHOB B Aape. SnepHbie cuibl. JledekT Macchl aapa.

SnepHble peakuuu. JleneHue u CUHTES sIED.

Snepusiii peaktop. TepmosimepHsiit cunTe3. IlpoOneMbl W MEPCHEKTHBBI SIEPHOM SHEPreTHKH.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKHU.



OnemeHTapHble YacTULIbl. OTKPBITHE O3UTPOHA.

Mertoapl HAOMIOACHNUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHUII.

@dyHamMeHTaIbHBIC B3aUMOACHCTBUS. ENMHCTBO (pM3MUECKOM KapTUHBI MUPA.

TexHuueckue ycTpoMCTBA U IPAKTHUECKOE IPUMEHEHHUE: T03UMETpP, Kamepa BuibCcoHa, sepHbIi
peakTop, aToMHast 6omOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLINX YaCTHULI.

Yuenuueckuii osxcnepumenm, 1abopamopmvie pabomoi

HccnenoBanue TpeKOB 4acTHII (TI0 TOTOBBIM (OTOTpadusiM).

Pa3nes 8. DiieMeHTBI acTPOHOMMH B acTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpUKiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3/IbI, TUIAHETHI, UX BUTUMOE JIBUKCHHE.

ConneuHas cucrema.

Connue. ConHeuHas akTHUBHOCTh. Mctounuk sHeprum ConHioa M 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapaKTEepUCTHKU.  J[MarpamMmMa  «CHEKTpaJbHBIA  KJIAcC  —  CBETUMOCTB».  3BE3NBI  TJIABHOM
MOCJIEIOBATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JJIsl 3BE3/ IVIABHOW MOCIEA0BATEIbHOCTH.
Bayrpennee crpoenue 38E31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKIeHUU U dBotonnu ComHIa U
3BE€37. DTanbl )KU3HH 3BE3]L.

Mnineunsiii [Tyte — Hama ["anmaktuka. [lonoxenue n nemxenne CouHia B ['anaktuke. THUIIBI TaTaKTHK.
Pannoramaktuku u kBazapel. YEpHBIE ABIPHI B AIpax rajJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa60ma. PasOeranue ramaktuk. Teopus bosbiioro
B3pbIBa. PENMKTOBOE M3TydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npoGieMbl acCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmionenuss HEeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUN IS
oTpe/ieNieHUs] TOJIOKEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nusi CeBepHOro
MOJTILIAPHS U SIPKUE 3BE3IBL.

Hab6mronenus B treneckon Jlynsl, maner, Miteunoro Ilyru.

O6o0maroniee NnoBTOpeHne

Ponb pusuku 1 acTpOHOMUU B 3KOHOMUYECKOM, TEXHOJIOTUYECKOM, COLIMAIbHOM U THYECKON cdhepax
JeSITEeNIbHOCTH YeJIOBEKa, poJib U MeCTO (M3UKH U aCTPOHOMHH B COBPEMEHHOW HAay4dHON KapTHHE MUpA,
posib (uzmueckoi Teopuu B (POPMHPOBAHUM TNpPEACTAaBICHUN O (U3NYECKOM KapTUHE MHpa, MECTO
¢bu3nuecKkoil KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEACTABICHUN O
pHUpoIe.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usnku 6a30Boro ypoBHA B 11 Kimacce ocyIiecTBIseTCs ¢ yU€TOM CoJepKaTeIbHbBIX
MEXIPEIMETHBIX CBsI3€H C KypcaMHu MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnuvle nowsimus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO IIO3HAHUS: SIBJICHUE,
Hay4yHbIi (akT, rumoTe3a, ¢uzndeckas BeIMYMHA, 3aKOH, TEOpHs, HaAOIIOAEHHE, SKCIEPHUMEHT,
MO/JIETMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMU: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M HMX MPOEKUHUHA Ha OCHU
KOOpJMHAT, CIIO)KEHHE BEKTOPOB, MPOU3BOJHBIE JJIEMEHTApHBIX (YHKIUH, MPHU3HAKA MOA00HS
TPEYTrOJIbLHUKOB, OMIPEIeICHNE TUIOIAIN TUIOCKUX Guryp u o0péma ted.

buonocus: snekrpudeckue sIBICHUS B )KUBOU MPUPOJE, KoJiebaTeapbHbIe ABHKEHUS B )KUBOU MPUPOJIE,
ONTHUYECKHUE SIBJICHUS B )KUBOW MPUPOJE, ACUCTBUE paIUalliU HA KUBBIE OPTAHU3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeJl, MEXaHU3MBbI
00pa3oBaHUs KPUCTAINIMYECKON PEMIETKH, CIIEKTPAIbHBIN aHau3.



Teoepaghus: MarHUTHBIE TIOJTIOCA 3€MITH, 3AJI€KU MATHUTHBIX PYyI, POTOCHEMKA 36MHOM TOBEPXHOCTH,
IIPEACKA3aHNUE 3EMIIETPSICCHUM.

Texnonozus: NTMHUM IEKTPOIIEPEay, TEHEPATOP NEPEMEHHOTO TOKA, MIEKTPOIBUraTENb,
WHIYKIIMOHHAS TIeYb, Pajiap, paIuonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-nieub, mpoeKIIMOHHBIN
ammapar, BOJIOKOHHAs! ONTHKA, COJTHEUHas OaTapest.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOro mpenmera «Pu3mka» Ha YPOBHE CpeqHero ooOmero odpasoBanus (0a30BEIM
ypOBeHI)) JOJIKHO o0ecrieunTs JAOCTHKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIPCAMCTHLIX W IMPCAMCTHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS y4eOHOTO npeamera «Du3nkay T0HKHBI OTPaXKaTh TOTOBHOCTD
CIOCOOHOCTh 00Y4arOIIUXCSl PYKOBOJCTBOBATbCA CPOPMUPOBAHHON BHYTPEHHEH NO3MIUEH JIHYHOCTH,
CHCTEMOH IIEHHOCTHBIX OpHWCHTAIMH, TO3UTUBHBIX BHYTPCHHUX YOCKICHHUH, COOTBETCTBYIOIIUX
TPAJMIMOHHBIM IIEHHOCTSM POCCHUHCKOrO OOIIecTBA, PACHIMPEHUE JKU3HCHHOTO OMbITa M  OIBITA
JEeATEILHOCTH B MPOIIECCEe PeaNn3allii OCHOBHBIX HAIPABJICHUI BOCIUTATEIBHOM IEATEIHHOCTH, B TOM
YHCIIe B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHUS:

cOPMHUPOBAHHOCTH IPAXKIAHCKON TIO3UIMU 00YUAIOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO 4JIeHA
pPOCCHUICKOTO 00IIeCTBa;

MPHUHATUE TPAJUIIMOHHBIX OOIICYEIIOBEUECKUX T'yMaHUCTHYECKHX U EMOKPATHYECKHX IEHHOCTEH;,

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEPECaX I'PakJaHCKOTO O0IIeCTBa, y4aCTBOBAThH B
caMOyIpaBlieHHH B 00pa30BaTEIbHON OpraHU3aIlny;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HMHCTHTYTaMH B COOTBETCTBHU C MX (YHKIUSMHU U
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU M BOJIOHTEPCKOU JCATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh POCCUHCKOM T'PaXkTAHCKON HJCHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTH)KCHUSIM POCCUHCKUX YUEHBIX B
obnactu pU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, 3TUYECKOTO ITOBEICHMSI,

CIOCOOHOCTh OIEHUBATh CUTYAIIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICHh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIC B ICATEILHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYHMBOTO OyIyIIEro;

4) 3¢TeTHYECKOro BOCIIATAHMSA:

ICTETHYECKOEC OTHOIICHWE K MHpPY, BKJIIOYAs OCTETHKY HAayYHOTO TBOPYECTBA, IPHUCYIIETO
¢du3nuecKoil HayKe;

5) Tpy1oBOro BoCHMTAHHMSI:

MHTEpEC K Pa3IuyHbIM chepam NpodhecCHOHANIBHON AESTEIHHOCTH, B TOM YHCIE CBS3aHHBIM C
(GU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymieil mpodeccuu W peaan30BBIBATH
COOCTBEHHBIC )KNU3HEHHBIC TIJIAHHI,

TOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 00JacTH (PU3NKU HA MPOTSHKEHUN
BCEH JKU3HU;

6) PKO0JOrHYeCKOro BOCIIMTAHMUS:

cOpPMUPOBAHHOCTH IKOJOTUYECKOW KYIBTYpPhI, OCO3HaHHE IIIO0AIFHOTO XapaKTepa dKOJIOTHUECKHX
npobinem;



IIJIAHUPOBAHUE U OCYILLECTBIICHUE JCUCTBUN B OKPYXKAIOLIECH Cpelle Ha OCHOBE 3HAHUS LIEJIeH
YCTOMYMBOI'O Pa3BUTHUS YEIOBEYECTBA;

pacUIMpPEHME OIBITA ACSITEIBHOCTH 3KOJOTUYECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAaHUMN
no ¢usuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHMUSI:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nveckoil HayKu;

OCO3HAHHME IIEHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTh B TIPOLECCE H3YyYCHHS (PHU3UKH
OCYUIECTBJIATh ITPOCKTHYIO U UCCIIEN0BATENIBCKYIO AEATEIBHOCTh HHIMBHUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS
Ba3oBble jornueckue aeicTBus:

CaMOCTOSITENIFHO (POPMYITHPOBATH U aKTYaJIU3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETISATh e ACSITSIILHOCTH, 3a/1aBaTh TapaMETPhl U KPUTEPHUH UX TOCTHUIKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH Y IPOTUBOPEUUS B PACCMATPUBAEMBIX (DU3NUYECKUX SBICHUSAX;

pa3pabaThIBaTh IUIAaH pEHICHUs MPOOIeMBbI ¢ YIETOM aHalW3a WMEIOIIMXCS MaTepUATbHBIX U
HEeMaTepHaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBHI B JESATEIHHOCTH, OIIEHUBATh COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIEHWBATH
PHUCKH TIOCIICJICTBUM IEATEITLHOCTH;

KOOPJAMHHUPOBATH U BHITIOHATH padOTY B YCIOBHIX PEATBHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE ITPU PEIICHUHN )KU3HEHHBIX TPOOIIeM.

Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:

BIIIETh HAYYHOI TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSAMU U METOJaMU (PU3HUECKOM HAYKH;

BJIJIETh HaBBbIKAMHM Y4e€OHO-HCCIIEOBATENbCKON U MPOEKTHOW NEATENBHOCTH B 001acTh (U3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pPelIeHUs 3a/1a4 (PU3UIECKOTOo
COJIEpKaHUs, TPUMEHEHUIO Pa3JIMYHbIX METOI0B [TO3HAHMS;

BJIAJICTh BUJAAMM JEATEIBHOCTHM 1O TMOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEpIIpEeTaluu,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCJIE MPU CO3/IaHUU YIEOHBIX
MMPOEKTOB B 001aCTH (HU3UKH;

BBIABJISITH ITPUYMHHO-CJIEJICTBEHHBIE CBSI3M M AKTyaJIM3UPOBaTh 3a/adyy, BBIJBUIAaTh THUIIOTE3y €€
peuieHusi, HaXOJAWTh ApPryMEHThl I JI0KAa3aTEIbCTBA CBOMX YTBEPXKICHUH, 3a/JaBaTh IapaMeTpbl U
KPUTEpUU PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PEUICHUs 3aJaud pe3yJbTaTbl, KPUTUYECKH OLCHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTeIbHON AEATEILHOCTH, B TOM YKCIE IPU
W3Y4YeHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETb NMEePEHOCUTH 3HAHUS M0 (PU3KKE B MPAKTUUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yMEeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUTMHAIBHBIE MOIX0/IbI U PEIICHUS;

CTaBUTH MPOOIEMBI U 33/1a4H, IOMYCKAIOIIUE allbTEPHATHBHBIE PEIICHUS.

Padora ¢ undopmanmeii:

BIIAJIETh HABBIKAMH TONy4eHHUS WHGOpManu (U3NYECKOTO COJEPKAaHUS U3 HMCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITENILHO OCYILIECTBIIATH MOUCK, aHAIIU3, CHCTEMATHU3AIMI0 U WHTEPIPETAINIO HH(OPMAIIUU
Pa3IUYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTh MHPOPMAIIHH;

WCIOJIb30BAaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a71a4 ¢ COOII0IEHuEM TpeOOBaHUI SIPrOHOMUKH,



TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pPECypcOoCcOepeKEeHUs, MPaBOBBIX M ATHUYECKHX HOPM, HOPM
nH(OPMAMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJECpXKAaHMUA B Pa3IMYHBIX (opmMaTax Cc y4&€TOM Ha3HAUYEHUS
nHGOpPMAIIUY 1 LIEIEBOH ayTUTOPHH, BHIOMpas ONTUMANIbHYIO (HOpPMY MPEACTABICHUS  BU3yaIN3alINH.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe AeiicCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHUTKNA KOH(MIMKTHBIX CUTYyallui U CMIT4aTh KOH(PIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh M MCIIOJIb30BaTh MMPEUMYIIECTBA KOMaHIHOW U WHANBUIYAIbHOM pabOTHI;

BBIOMPATH TEMATUKY U METOABI COBMECTHBIX JIEHCTBUH C YUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH
Ka)KJIOTO YJI€Ha KOJUIEKTHUBA;

MPUHAMATPH [T COBMECTHOMU JEATEIILHOCTH, OPTaHU30BHIBAaTh U KOOPIUHUPOBATH JACUCTBUS 10 €€
TOCTHKEHHUIO: COCTABIIATH TUIAH JACHCTBHH, paclpesieNiaTh POJIH ¢ YYETOM MHEHHI YY4aCTHUKOB, OOCYKIATh
pe3yNbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4yeCTBO CBOEro0 BKJIAJa W KAKIOTO yYaCTHWKAa KOMaHIBI B OOUIMIA pe3yabTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

MpeJuIarath HOBBIE TIPOEKTHI, OIIEHUBATH UCH C TIO3UITUH HOBU3HBI, OPUTHHAIBHOCTH, IIPAKTHYECKON
3HaYNMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE IIOBEJCHHE B PA3JIMYHBIX CHTYallUsX, HPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE AeliCTBUA
Camoopranuszanms:

CaMOCTOSITENIbHO OCYIIECTBIIATh O3HABATENIbHYIO AEATEILHOCTh B 00JaCTH (PU3UKU U aCTPOHOMMUH,
BBISIBJISITH TIPOOJIEMBI, CTABUTH U (DOPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITENIbHO COCTABJIAThH IUIaH PEHICHUs PACYETHBIX U KaUeCTBEHHBIX 3a7a4, IJIaH BBIIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX MPEANOUYTCHUN;

JieNiaTh OCO3HAHHBIHN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYAULIMU B 00JacTU (PU3UKH, MMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
PE3yNIbTATOB IIEJISAM;

BIIaIETh HaBBIKAMU MO3HABATENIbHOM pedeKkcuu Kak 0CO3HAHUS COBEPILIAEMbIX ACUCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YABTATOB U OCHOBAHUI;

MCIO0JIb30BaTh MPHUEMBI pe(IEKCHU ISl OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OILEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ Pe3yIbTaTOB AESATENbHOCTH;

MIPUHUMATD ce0sl, TOHUMasl CBOM HEJJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OMIHOKH.

B mporecce nocTrxkeHHs] TNYHOCTHBIX PE3YNIbTaTOB OCBOCHHUS MPOTPaMMBI 10 (GpHU3UKe IS YPOBHS
cpeaHero obmero oOpa3oBaHus y OOy4alOIIUXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIA HMHTEIUIEKT,
MIPEIOoIaraonui copMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh NMOHMMATh CBOE SMOILIMOHAJIBHOE COCTOSHUE, BHJIEThH
HaIpPaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOLIMOHANLHOU c(hepbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBAHHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATE OTBETCTBEHHOCTDH 34 CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHUSIM U MPOSBISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEM MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKEHUIO LICJIIM U YCIIEXY, ONTHUMU3M,
MHHULMATUBHOCTb, YMEHUE JECHCTBOBATH UCXOMS U3 CBOUX BO3MOKHOCTEH;

HMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh IOHUMATh AIMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YYUTHIBAThH €TO
IIPH OCYIIECTBIICHUH OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JIPYIrUMU JIOAbMH,
3a00TUTHCS, IPOSBIISTH MHTEPEC U pa3permaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 kjacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM ypOBHE JIOJDKHBI OTpPaXKaTh
c(hOpPMUPOBAHHOCTH Y 00yUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJIb U MECTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOW HAYIHOMU
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM IE€ATEIBHOCTH JIFO/IEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIEIeH: MaTepuaibHas TOuKa,
WHEepIMajgbHas CHUCTeMa OTCU€Ta, abCOMIOTHO TBEPIOE TENO, WICATBHBIM Ta3, MOJCIH CTPOCHHS Ta30B,
KUJKOCTEN M TBEPABIX TEJ, TOUCUHBIA JIEKTPUUCCKUN 3apsi/I MPU pelieHnn (PU3nIecKux 3a1ad;

pacro3HaBaTh (PU3MYECKUE SBJICHHS (TPOIECCHI) U OOBICHATH MUX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUS BEIIECTBA M JJIEKTPOJUHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE BIKEHHUE, CBOOOTHOE IMaJieHue TeJ, IABMIXKEHHWE IO OKPYKHOCTH,
WHEPIUs, B3auMoaeicTBue Tei, muddy3us, OpoyHOBCKOE IBIKEHHE, CTPOCHHE KUIKOCTEH U TBEPIBIX TEIl,
M3MeHeHne 00bEMa Tel NMpU HarpeBaHuM (OXJIaXkAEHUH ), TEINIOBOE paBHOBECHE, HCTIAPEHHE, KOHACHC AU,
IJIaBJICHUE, KPUCTAJUIM3alus, KHUIIEHUE, BJIIAXKHOCTh BO3/lyXa, IOBBIIICHUE MAABJICHUS Tra3a IpPHU €ro
HarpeBaHWHW B 3aKPBITOM COCYZIE€, CBS3b MEXAY NapaMeTpaMHM COCTOSIHHS Ta3a B HM30IPOLEccax,
ANEKTPU3aLHUs TEJl, B3aUMOICUCTBUE 3aPAJIOB;

OMKCHIBaTh MEXaHMYECKOE J[BMKEHUE, HCIOJIb3YyS (HU3MYECKHE BEIUYMHBI: KOOPAWHATA, MYTh,
IepeMelIeHUe, CKOPOCTh, YCKOpPEHHE, Macca Teljla, CHJIA, HMIYJbC Tela, KUHETHYeCcKas »HEeprus,
MOTEHIIMATbHAS SHEPrusi, MeXaHn4eckas padoTa, MEXaHMUYecKas MOUIHOCTh; MPH OMHUCAHUU MPABHIBHO
TpakTOBaTh (PU3MYECKUI CMBICT HCIOJB3YEMbIX BEIWYHH, UX OOO3HAUYEHHS U EIUHUIIbI, HAaXOIUTb
(bopMyIibl, CBS3BIBAIOLINE TAaHHYIO (PU3UUYECKYIO BETUUUHY C JPYTUMU BETMYMHAMY,

ONHCHIBATh W3YYEHHBbIE TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUSA, HUCIOJB3YS (DU3HUecKue
BEJIMYMHBL: JAaBJICHUE Ta3a, TeMIlepaTypa, CPEIHssl KUHETHYeCKass HSHEPrus XaoTHYECKOTO JBHKEHHUS
MOJIEKYJ, CPEeIHEKBAIPATUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSSI PHEprus, padorta
ra3a, k03(h(UIHUEeHT MOJe3HOTO NEHCTBUS TEIIOBOTO JBUTATENS; MPU ONUCAHUU MPABUIBLHO TPAKTOBATH
(bu3MYecKuil CMBICIT HCIOJIB3YEeMbIX BEIMYMH, MUX OO0O3HAYEHUS U €AWHULBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEIHMUMHAM;

OTHCHIBATh M3YYCHHBIE DJIEKTPUUECKHUE CBOIMCTBA BEIECTBA U AJIEKTPUUYECKHUE SIBICHHUS (TIPOIIECCHI),
UCTOJIBb3YS (PU3UYECKUE BEIMYUHBI: ANEKTPUUYECKUI 3apsll, dIEKTPUUECKOE IMOoJje, HANPsHKEHHOCTD MO,
MOTEHIIMA, Pa3HOCTh TMOTEHIIMAJOB;, TMpPU OMNHMCAHWU TPABUWIBHO TPAKTOBATh (PUIUYECKUI CMBICT
WCIOJIb3YeMBIX BEIUYUH, MX OOO3HAUYEHHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIONINE JaHHYIO
(bU3MYECKYIO BETHUMHY C IPYTUMU BETUYUHAMU;

aHAIIM3UPOBATh (PU3UUECKHE MPOIECCHl U SBICHUS, UCIOJB3YS (U3MUYECKUE 3aKOHBI U MPUHIIUIIBL:
3aKkOH BcemupHoro tsarorenus, I, II u III 3axonsl HproTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON DHEPIUH,
3aKOH COXPAaHEHHUS UMITYJIbCA, TPUHIIUI CYIEPIIO3UIIMU CUJI, TPUHIIUI PAaBHONPaBUs HHEPIUAIbHBIX CUCTEM
OTCYETA, MOJIEKYISIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS BEUIECTBA, I'a30BbIE 3aKOHBI, CBS3b CpEAHEH
KMHETUYECKOW SHEPTrUU TEIJIOBOTO ABM)KEHUS MOIIEKYN C aOCOJIIOTHOW TemIiepaTypoi, MepBbIi 3aKOH
TEPMOJAVMHAMUKH, 3aKOH COXPAHEHMS JJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3nuyvarh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MAaTeMaTH4YeCKOe BBIPAKCHHE M YCIOBHUs (TpaHMIIbI, 001acTh)
MIPUMEHHUMOCTH;



0OBSICHATH OCHOBHBIEC IPUHITUITBI ICHCTBUS MALITNH, TIPUOOPOB U TEXHUUYECKUX YCTPOICTB; pa3anyaTh
yCJIOBHA WX O€30MACHOTO MCIIOJIb30BAaHMS B TOBCEAHEBHOM KU3HU;

BBITOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PH3MUYECKHUX SBJICHHH U MPOLIECCOB C UCIIOJIb30BAaHIUEM
NPSIMBIX M KOCBEHHBIX M3MEPEHUH, mpu 3TOM (PopMyIupoBaTh MpodiiemMy/3agady U TUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa, COOHMpaTh YCTAHOBKY U3 MPEIUIOKEHHOTO O00OpYIOBaHMSA, MPOBOJIUTH OMNBIT U
(hopMyIUpOBaTh BHIBOIBL;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIMYHMH, IPH 3TOM BHIOMpPATH
ONITUMAJIBHBIN CITOCO0 MU3MEPEHHUS M UCTIOIb30BATh U3BECTHBIE METO/IBI OIIEHKHU TOTPEITHOCTEH N3MEPEHUH;
WCCIIEIOBAaTh 3aBUCHMOCTH MEXIy (U3NYECKUMU BEIWYMHAMU C HUCTIOJIB30BAHUEM IPSIMBIX
M3MEPEHUH, P 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3ybTATHI MOJyYCHHON 3aBHCUMOCTH
¢u3nYecKUX BETUYMH B BUAE TAOMUII W TpadHUKOB, JeNaTh BBIBOJABI IO pE3yibTaTaM HCCIEIOBAHMS,
coOmoaTh mpaBuiia 6€30MacHOTO TPyAa MPH MPOBEACHUH MCCIEAOBAHHUHA B paMKax y4eOHOTO
OKCTIEPUMEHTa,  Y4eOHO-UCCIeNOBATENCKOW M TMPOEKTHOW  JEATENbHOCTH C  HCIOJB30BAHHUEM
M3MEPUTENBHBIX YCTPOUCTB U TaOOPATOPHOTO 00OPYIOBaHMUS;

pemaTh pacu€THBIE 33/1a4H C SBHO 3aJJaHHON (H3UUECKON MOJIENBIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33Ja4i BEIOMPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (hU3ndecKue
BEIMYUHBI ¥ (HOPMYIBI, HEOOXOAUMBIE ISl €€ peIIeHUs, MPOBOJUTH PACUETHl W OLIEHMBATH PEATbHOCTH
MOJTyYEHHOTO 3HaUCHHsI (PU3HUECKON BEIINIHHEI,

pelaTh KaueCTBEHHBIE 3374l BRICTPAUBATh JIOTUIECKH HEMPOTUBOPEUYHBYIO IIETIOUKY PACCYXACHUH
C OIMOPOH Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABIICHUS;

WCTIONh30BaTh TPU PENICHUH YYeOHBIX 3a/a4 COBpPEMEHHBIC MH()OPMAIMOHHBIC TEXHOJOTHH IS
MOWCKA, CTPYKTYPUPOBAHHs, WHTEPNpPETAlMd W TPEICTAaBICHUs y4eOHOW W HAyYHO-TIOMYJISIPHON
nHGOpMAIINY, TONYYCHHOW W3 pa3IWYHBIX HMCTOYHHKOB, KPUTHYECKH aHAIM3HPOBATH MMOJTYyIaeMYIO
nHpopMaIuio;

MPHUBOANTH TPUMEpPHI BKJIAaJa POCCUICKMX M 3apyOCKHBIX YYEHBIX-(DHU3UKOB B Pa3BHTHE HAYKH,
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJb30BaTh TEOPETHUYECKHE 3HAHHWA 1O (M3MKEe B TIOBCEAHEBHOW JKM3HM JUIS OOECIICUYCHUS
0€30IMaCHOCTH TIPU 0OpaIlleHHH ¢ TPUOOpAMH M TEXHUYECKUMH YCTPOMCTBAMHU, JUISI COXPAHEHUS 3/I0POBbSI U
COOJIFOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBEJICHHS B OKPYKAIOIIEH cpejie;

paboTaTh B TPYIIE C BHITIOJHCHUEM Pa3IMYHBIX COIUAIBLHBIX POJICH, IUIAHUPOBATh PaOdOTy T'PYIIIEI,
palMOHAIFHO PACHPENCIsATh 00SM3aHHOCTH M IUIAHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX CUTYAIIHSIX,
aJICKBaTHO OIICHUWBATh BKJIA]] KAXKJIOTO M3 YUACTHHKOB IPYIIIBI B PEHICHUE PACCMAaTPHUBACMO MTPOOIEMBI.

K konmy oOy4yenuss B 11 kJjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)kaThb
C(OPMHUPOBAHHOCTh y O0YYAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPHUMEPax POJb U MECTO (U3UKU B (DOPMUPOBAHMH COBPEMEHHOW HAYYHOM
KapTUHBI MHPA, B Pa3BUTUU COBPEMECHHOM TEXHUKU M TEXHOJIOTUH, B TIPAKTUYECKOM IESTSILHOCTH JIIOJICH,
IEJIOCTHOCTD ¥ €JMHCTBO (PM3UYECKOM KaPTUHBI MHUPA;

YYUTBIBATh T'PAHUIIBI MPUMEHEHHS W3YyYCHHBIX (PU3UYECKUX MOJCICH: TOUYCYHBIH AIICKTPUYCCKHIA
3apsiji, JIy4 CBETa, TOUCUHBI UCTOYHHUK CBETA, sJCpHAsi MOJICIIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO sijipa
IIPU pelIeHUH (PU3NIECKUX 3a]ay;

pacrio3HaBaTh (u3nyeckue SBJIEHUSA (MpOLECcCh])) U OOBACHATH HX Ha OCHOBE 3aKOHOB
3JIEKTPOAMHAMMKH U KBAHTOBOM (PU3UKU: JIEKTpUYECKasi IPOBOAUMOCTD, TEINIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEWCTBHsS TOKa, B3aMMOJCWCTBHE MAarHUTOB, OJJIEKTPOMATrHUTHAs WMHIYKIMS, JeHCTBUE
MarHuTHOTO TOJIS HA MPOBOJIHUK C TOKOM U JBWKYIIUNCS 3aps/l, YIEKTPOMAarHUTHbIE KOJeOaHus U BOJHBI,

NPSIMOJIMHEIHOE paclpoCTpaHEHHE CBETa, OTPAKEHUE, MpeJoMIIeHne, HHTepdepeHIus, TUPpakius 1
MOJISIpU3allvsl CBETa, IUcHepcus cBera, (otornekrpudeckuii 2apdext (pororddekT), CBETOBOE AaBICHHE,
BO3HMKHOBEHHE TMHEHYATOTO CIIEKTPa aTOMa BOI0PO/1a, ECTECTBEHHAsI M HCKYCCTBEHHAs! PaJJMOAKTUBHOCTD;

ONKCBHIBATH HW3YyUEHHBIE CBOWCTBA BelIecTBAa  (PIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTD PA3IMYHbIX CPeJl) U IEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), UCTIONbB3YS
¢u3nyecKkrue BETMUYUHBI: AIIEKTPUYECKUNA 3aps, cuila TOKa, dJIEKTPUUYECKOEe HANpsDKEHUE, DJIEKTPUUECKOe
COIIPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYILAS CUiIa, paboTa TOKA, MHAYKIHUS MarHUTHOTO



noJtst, cuia Amrepa, cwia JlopeHna, UHAYKTUBHOCTh KaTYIIKH, SHEPTHUS AIIEKTPUYECKOTO ¥ MarHUTHOTO
MoJIeH, TepHoJ M YacToTa KoJieOaHWH B KoOJIeOATEIbHOM KOHTYpE, 3apsii M CWiIa TOKa B Ipolecce
TapMOHUYECKHUX JJICKTPOMArHUTHBIX KoJeOaHui, (POKYCHOE pAacCTOSHUE M ONTHYECKAs CHJIA JIMH3BI, TIPU
OTIMCAHWW TPABWIBHO TPAKTOBATh (PU3MYECKHUI CMBICI HCIOJIb3YEMBIX BEIHYHMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYCCKYIO BETUYHHY C IPYTHUMH BEIIMYNHAMH,

OTIMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHS M IPOILECCHI, HCIONB3Yysd (PU3NYECKHE BEIUYUHBL:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTHUS U MUMITYJIbC (DOTOHA, TIEPUOT
MOJTypacmajia, SHEPTUsl CBSI3U aTOMHBIX SJIep, MPU OIMKMCAHWU MPABWIBHO TPAKTOBATH (PU3UYECKHIA CMBICI
WCIOJIb3YEMBIX BEJIIMYUH, MX OOO3HAYCHUS W CJIWHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
(U3HYECKYIO BETHUMHY C IPYTHMH BEIIMYUHAMU, BBIYUCIIATh 3HAYCHUE (PHU3NICCKON BEITMYNHBI,

aQHATM3UPOBATh (PU3UYECKHE MPOIIECCHI U SBJICHUS, WCIONB3Yysd (GU3MUYSCKUE 3aKOHBI M TIPHUHIIUIIGL:
3akoH OMa, 3aKOHBI MMOCIIENIOBATEIHHOTO W MAapaJIENFHOTO COCAMHEHUS MPOBOJHUKOB, 3aKOH J[KOyms—
JleHna, 3aKOH 3JEKTPOMArHUTHOW WHIYKIWH, 3aKOH MPSIMOJIUHEHHOTO PAaCIpOCTPAHEHUsI CBETA, 3aKOHBI
OTPaKEHUS CBETa, 3aKOHBI NPEIIOMJICHHS CBETa, ypaBHeHHEe OuWHImTelHA i doTodddexra, 3aKoH
COXpaHEHHs DHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHs AJIEKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs MAacCOBOTO YHUCIIA, TIOCTYNIAThl bopa, 3aK0H paaoaKTUBHOTO paclaja, TMpH 3TOM pa3lindaTrh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTHYe€CKOE BBIPAXEHUE U YCIOBUs (TpaHHIIbI, OOIACTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAPaBJICHUE BEKTOPA WHIYKIIMH MAarHUTHOTO TIOJIS IIPOBOTHUKA C TOKOM, CHIIBI AMIIepa
u cwibl JlopeHna;

CTPOWTD U OTMCHIBATH N300paKEHHE, CO3/1aBAEMOE TIJIOCKAM 3€pKaJIOM, TOHKOU JTUH30M;

BBITIOJTHATH 3KCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PH3MUECKHX SBICHUH U IMPOIIECCOB C UCTIOJIE30BaHIEM
MPSIMBIX M KOCBEHHBIX M3MEPEHMI: MpHU 3TOM (GOpMYIHpPOBaTh Mpodiemy/3anady U TUIOTE3y y4eOHOTro
OKCTIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 MPEIUIOKEHHOTO OOOPYIOBaHHS, MPOBOIUTH OMBIT U
(bopMyIHpOBaTh BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIC M3MEPECHUST (PU3UYCCKUX BEIHUYHH, IMPH 3TOM BHIOMpPATH
ONITUMAITLHBIN CITOCOO M3MEPEHUS U MCIIOJIb30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEIIHOCTEH H3MEPEHHIA;

MCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKHUX BEIMYHH C HCIOJIB30BAaHUEM MPSIMBIX H3MEPEHHIA: IPH ATOM
KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI MOJYYCHHOW 3aBUCUMOCTH (PH3HUYECKIX BEJTUYMH B
BUJIc TaOIHII U TpaUKOB, 1eNIaTh BHIBOJIBI IO PE3YJIbTATaM HUCCIICAOBAHUS;

coOioaTk TpaBuwia OE30MacHOro Tpyda NpU TPOBEICHHH HCCICIOBAaHUNA B paMKax y4eOHOTO
IKCTIIEPUMEHTa,  Y4eOHO-UCCIENOBATEILCKOW M MPOEKTHOW  JCATENBHOCTH C  HCIOJB30BAHUEM
W3MEPHUTENBHBIX YCTPOMCTB U J1a00OPaTOPHOTO 00OPYIOBaHUS;

pemaTh pacu€THBIE 3a/Ia4H C SBHO 3aIaHHON (PM3MUYECKON MOJICNIBIO, UCTIONB3YS (PU3NYECKUAE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3aJ1a4d BHIOUPATh (U3NYECKYIO MOJICIb, BBIICIATH (PU3NICCKUE
BEJIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC JIJIsl €€ pEIleHUs, MPOBOJUTh PACYEThl U OIEHUBATH PEALHOCTH
MOJIyYCHHOTO 3HaUCHUsI (PU3HUECKON BEIINYHHBI,

pelaTh KaueCTBEHHBIC 3314k BBICTPAUBATh JJOTMYSCKH HEPOTHBOPEUYHMBYIO IIETIOYKY PACCYKICHHUN
C ONOPOM Ha U3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

WCIOJIb30BaTh MPH PEIICHWH Y4eOHBIX 3aJa4 COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHU IS
MOUCKA, CTPYKTYPUPOBAHUS, HWHTEPHpPETAllMd M TPEIACTaBICHUS Y4eOHOW U HAYYHO-TOMYISPHOM
uH(pOpMallUY, TOJTYYEHHON W3 pa3NMYHBIX MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH IMOJIYIaeMYIO
HH(pOpMaIINIO;

OOBSCHATH MPUHITUIIBI IEHCTBUS MAIllMH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3NuvaTh yCIOBHS
1X 0€30MacHOTO UCIIOJIb30BaHUS B TIOBCETHEBHOM KU3HH,

MIPUBOJIUTH TPUMEPHI BKIIAJa POCCUUCKHUX M 3apyOeKHBIX yUEHBIX-(QU3UKOB B pa3BUTHE HAYKU, B
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKH M TEXHOJOTHUH;

WCIOJIb30BaTh TEOPETUYECKUE 3HAHWS MO (U3MKEe B TOBCEAHEBHOW JKM3HU MM 00eCreYeHHUs
0€30MacHOCTH TP 0OpAIlleHNH C TPUOOPaMHU M TEXHUIECKUMHU YCTPOUCTBAMU, TSl COXPAHEHUS 3JI0POBbS U
COOJIIOJICHHUS. HOPM 3KOJIOTMYECKOT0 MOBEJICHUS B OKPYKAIOLIEH cpejie;



paboTath B IpyIIE C BHINOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IUIaHUPOBaTh PabOTy TPYIIHI,
palMoHaNBbHO paclpenesiATh 005S3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX,
a/IEKBaTHO OLICHMBATh BKJIAJ] KAXK/I0T0 U3 YYACTHUKOB IPYIIbI B PELICHUE pacCMaTpUBAEMOU NPOOIEMBI.
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