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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «lIpakTukyM Mo pemieHuio 3aaad mo
¢usuke» s 10-11 kimacca cocTaBieHa B COOTBETCTBHUU C TPEOOBAaHUSMU K
pe3yibTaTaM OCBOEHMsSI 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETrO
oOpa3oBaHus MO (PU3MKE, MpeACTaBIeHHBIX B dDenepaibHOM rocyJapCTBEHHOM
0o0pa3oBaTeIbHOM CTaHJApTE€ OCHOBHOIO 00mIero obpaszoBanusi. B mporpamme
YUYUTHIBAIOTCS JOMUHHUPYIOIIME WJIEW U TOJOKEHUS MPOTPAMMbl Pa3BUTHS U
bopMUPOBaHNS YHUBEPCAIBHBIX YUYEOHBIX NEHCTBUH IJIT OCHOBHOTO OOIIETO
oOpa3oBaHUs.

[TporpaMMma yctaHaBIuBaeT pacnpeieleHle yueOHoro MaTepuana o rojam
oOy4enus (1o Kjaccam), mpeajiaraeT IpUMEPHYIO OCIIEI0BATEIbHOCTD U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE DPa3BUTHUS TMPEAMETHOTO COACPKAHHUS U YUETe
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIIXCS.

[Iporpamma pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKONW IOMOIIU
YUHUTENI0 B CO3JlaHMK pabodeil mporpammbl mo ydeOHOMY mpeamety. Kypce
HaIpaBJieH Ha JOCTHKEHHUE CISAYIOLIUX LEIeH:

. npuoOpeTeHne MHTepeca U CTPEeMJICHHs O0yJYaloluXcs K HAyYHOMY
U3YYCHHUIO TPHUPOJABI, pA3BUTHE UX HWHTEIUIEKTyalbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI];

. pa3BUTHE TMPEACTABICHUH O HAay4yHOM METO/AE IO3HAHWUS U
(bopMHpOBaHHE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOUIUM SIBICHUSIM;

. (dbopMUpOBaHNHE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysbTara U3ydeHUs
OCHOB CTPOEHMS MaTEPUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

. (dbopMupoBaHUe PEACTaBIECHUH O PO (PUBHUKH IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHl;

. pa3BUTHE TMPEJCTaBICHUH O BO3MOXKHBIX cdepax Oyayuen

poeCCHOHAIBHOM JICATEIIBHOCTH, CBS3aHHOH C (H3MKOHM, MOArOTOBKA K
JabHEUIIIEeMy 00YUICHHUIO B 9TOM HAIPaBIICHUH.

JlocTikeHnure 3Tux 1esnei 06ecrneurnBaeTcs pereHueM CIeIyomnX 3a1a4:

. NpUOOpPETEeHNE YMEHUN ONMHUCHIBATH U OOBACHIATH (HUUUECKUE
SIBJICHUSI C MCTIOTb30BAHUEM ITOJTYyUYEHHBIX 3HAHUM;

. OCBOEHHE METOJIOB PEUICHUS MPOCTEUIIINX PACUETHBIX 3a]1a4 C
UCIOJIb30BaHUEM (DU3UYECKUX MOJIETIEH, TBOPUECKUX U TPAKTUKO
OpPUEHTHUPOBAHHBIX 33]1aY;



. OCBOGHHE TMpPUEMOB paboThl ¢ uHpOpManuerd (HU3UIECKOTOo
coJiep KaHMs, BKJIIOYas MHPOPMAIMIO O COBPEMEHHBIX JOCTIKCHUSX (U3HKH,
aHaJu3 U KPUTHIECKOE OICHUBAaHNE WH(POPMAITUH;

. 3HAKOMCTBO €O cdepamMu NpoPECCHOHAIBHON  JIESITEIbHOCTH,
CBSI3aHHBIMHM C (DM3UKOH, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTHKCHUAX (DU3NUSCKON HAYKH.

Ha n3ydenue nporpaMMbl Ha ypOBHE CpEJHEro 001ero oopa3oBaHus
otBoAuTCs 68 yacos: B 10 kitacce — 34 gaca (1 yac B Henento), B 11 knacce — 34
yacoB (1 gac B Hegeno).



COAEPKXAHME OBYUYEHUA
10 KVIACC

Paznen 1. Hayunblid MeTO MO3HAHUSA NPUPOABI.

®duszuka — pyHAaMeHTaIbHAs HayKa O npupoje. HaydHblit MeTo/ mo3HaHus
METOJIbI UCCIICIOBAHUS (PU3NUECKUX SBICHUH.

OKCHepUMEHT U TeOopHsl B Mpolecce No3HaHus npupojsl. Habmionenue u
IKCIIEPUMEHT B (hU3UKE.

CrocoObl  m3MepeHus: (U3NYECKUX BEIWYUH (aHAJOTOBbIE W LU(POBHIE
U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocTy U3MEPEHU PU3NUECKUX BETMYUH (a0CONIOTHAS U
OTHOCHUTEIIbHAS).

MopenupoBanue (U3NYECKUX SIBICHUN U MPOILIECCOB (MaTepHaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TEIIO, HJICATbHAS KUJIKOCTh, HICAIbHBIN T'a3, TOUYCTHBIHA 3apsi).
['unore3a. @u3nyeckuil 3aK0H, IPaHULIbI €T0 MPUMEHUMOCTU. DPU3NUECKast TEOPUSL.

Ponb u Mecto ¢usuku B popMUpPOBAaHUU COBPEMEHHON HAy4YHOW KapTHHBI
MUpa, B IPAKTUUECKON AEATETbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, npaKmMuKym.

N3mepeHne cuiibl TOKA U HaINPSKEHMS B LIENU TOCTOSIHHOTO TOKA IIPU MOMOILIA
AQHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEITHHBIX TPHUOOPOB.

3HaKOMCTBO C IupoBoil naboparopueit mo usuke. [Ipumepsl u3MepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIUA KOMIBIOTEPHBIX JaTYMKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannyeckoe ABmkeHNE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUSL.
Cucrema otcuéra.

[Ipsimast  oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuasibHOM TOYKH, €r0 MNPOEKIMM Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeIHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHUE MATEPUATBbHOW TOYKHM, MX MPOCKIHUH HA OCH CHUCTEMbI KOOpJHHAT.
CioxxeHue nepemMeneHnui u CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPAMOJUHEIHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHS U MyTH MATEPUAIBHON TOYKH OT BPEMEHH M HX
rpaduku.



CBoOonHOe majneHue. YCKOpeHHe CBOOOJHOro majaeHus. JIBuxkeHue Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOPJIMHAT, CKOPOCTH H
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHU U UX TpauKu.

KpuBonuuentHoe  nBukeHue. JIBH)KEHHME  MaTEpUAIIBHOM  TOYKH 11O
OKPY>KHOCTH. YTJoBasi M JIMHEWHas ckopocTh. llepuon m vacrora oOparieHus.
LenTpocTpeMurenbHoe (HOPMaJIBbHOE), KacaTelbHOE (TAaHT€HIMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIUIOMETP,
JIBUYKEHUE CHAPSAI0B, LIEIHbIE, IIeCTepEHYATHIE U PEMEHHBIE MIEpe/lau, CKOPOCTHbIE
JTUTHL.

Tema 2. /lunamuxa.

ITepBbiii 3akoH Hprotona. MHepumanbHblie cucTeMbl OTCYéTA. [IpuHIMI
otHocutTenbHOCTH ["anunes. HewmHepuuaibHble cucTeMbl OoTcuéra (OmpejesieHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepHraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh TPAaBUTALMOHHOW U
VHEPTHOU MacCCBhI.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHUS! CBOOOTHOTO MAJACHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduyeckoil mupoTel. [IBukeHne HeOECHBIX Tel
U uX cryTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tenma, aBmxylerocs c
YCKOPEHHUEM.

Cuia tpenus. Cyxoe tpeHue. Cuia TpeHHs CKOJIbKEHUS U CUJIa TPEHUS MOKOSI.
Koaddumment tpenus. Cuma conpoTUBIICHUS MTPU IBUKEHUH TeNa B KUAKOCTH WU
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIHOTO IBUKEHUS.

Hasnenue. I'mapocrarnueckoe napienue. Cuita Apxumena.

TexHu4ecKkue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MOAUIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynaTrenbHOe W BpallaTelbHOE IBUKEHUE
TBEPAOro Tesaa. MOMEHT CUIIBI OTHOCUTENBHO OCU BpauieHus. 11neqo cumsl.
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsxkectu Tena.

YcoBust paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3TMNIHOE PABHOBECHE.



TexHuueckrue YyCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peHIETYATHIE KOHCTPYKLIHH.

Hemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunsl paBHOBECHS.

Tema 4. 3axkouvt coxpanenusn é mexanuke.

Nmnynbec maTepralibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOYEK. LleHTp macc
CHUCTEMBI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

Nmnynbe CHIIbl 1 UN3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MoMeHT umIynabca MaTepuaabHOM TOYKH. lIpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B EHTPAIBHBIX MOJISX.

PaGora cunpl Ha MajloM W Ha KOHEYHOM mepeMeleHuu. ['paduyeckoe
IIPEICTaBICHUE PAOOTHI CHIIHI.

MOIITHOCTb CHIIBI.

Kunernueckass »Heprus marepuanbHOil ToukH. Teopema 00 H3MEHEHUU
KUHETUYECKOU JHEPTUU MAaTEPUATIbHON TOYKH.

IloreHnuanbHple W HENOTEHUMAIbHBIE CWiIbl. lloTeHnManpHas dSHeprus.
[ToreHumanbpHast sHEpPrust ynpyro aepopMupoBaHHON TpykuHbl. [loTeHnManbHas
SHEPrus TeJia B OAHOPOJAHOM I'paBUTAlIMOHHOM Toe. [loTeHnmnansHas sHeprus tena
B TPAaBUTAIMOHHOM TIOJie¢ OJTHOPOJHOrO Imapa (BHYTpH M BHE Mmapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThsl KOCMUUECKAS] CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUUYECKOM IHEPTUU
CHUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyiud I UMI€aIbHOM XKUJKOCTH KakK CJEICTBHE 3aKOHA
COXPaHEHHSI MEXaHUYECKON IHEPTUU.

TexHn4ecKkne yCTpOWCTBA U TEXHOJIOTHUYECKUE MPOLIECCHI: ABHKEHUE PAKET,
BOJOMET, KONEP, NPYKUHHBIM MUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE HAa KOHbKAX.

Paznen 3. Mogekyasipuast Gu3nka U TEePMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcCHOBHBIE TOJOXEHUS MOJEKyIsipHO-KuHeTnuecko Tteopun (MKT), wux
onbITHOE 00ocHOBaHue. Auddy3us. bpoyHoBCckoe nBHKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJECHCTBUS YaCTHI] BelIeCTBA. MoOJenu CTpOCHUsS Tra3oB, KUIAKOCTEH U
TBEPJIBIX TET U OOBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojieneld. Macca u
pa3mepsl MoJiekyl (aromoB). KonudecTBo BemiecTBa. [locTosinHas ABoraapo.

7



TemnoBoe paBHoBecue. Temmeparypa u crocoObl e€ u3mepenus. [llkana
temneparyp Llenscus.

Mopenb uaeanbHOTo ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU: YACTUILIbI
rasza JIBW)KYTCs XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYIOM.

['a3zoBeie 3akoHBl. YpaBHenwe MenneneeBa—Kmnaneiipona. AOcomroTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoieccs B
UJCAJIbHOM Tra3e C [OCTOSSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
IIpe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3b  MEXIy JaBJIICHHEM U  CPEIHENM  KUHETUYECKOW  DHEPrueu
MOCTYIATEIbHOTO TEIUIOBOTO JIBMXKEHMSI MOJIEKYJ HICalbHOro ra3za (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMUUECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOW dHEPrUel MOCTYyNaTEIbHOIO TEIUIOBOIO IBMKEHUS €€ YaCTHIL.

TexHuyeckre yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MOTyYeHUE HAHOMATEPUAJIOB.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (T[) cucrema. 3agaHue BHEIIHUX YCIOBHM ISt
TEPMOJAMHAMHUYECKON cucTeMbl. BHelIHNEe U BHyTpeHHUE napamerpsl. [lapameTpsl
TEPMOJNHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAYECHUS BEJIMYMH, ONMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Havano TtepmoguHamMuku. CaMoOnpoH3BOJIBHAS — pelaKcaius
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeampHOr0 rasa B TEPMOAMHAMHMKE — CHCTEMAa YPaBHEHUM:
ypaBHeHHe MeHeneeBa—KnanelpoHna v BbIpaXX€HHWE JIsi BHYTPEHHEW SHEPIUM.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENMU: HU3KAas KOHILIEHTPAIUsl 4acTHUll, BBICOKHE
TEMIIEpATypbl. BeIpaxkeHne i BHYTPEHHEN SHEPIUU OJHOATOMHOIO MIEAJIbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE MTPOLIECCHI.

DnemenTapHas pabora B TepMOIMHAMHKE. Berancnenue paboTsl o rpaduky
IIpoIeCcCa Ha JuarpamMe.

Tennonepegaya  kKak  cmoco®d  WM3MEHEHUS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  CHCTEMBl 0e3  coBepuieHHs paborel.  KoHBekmus,
TEIIONPOBOHOCTD, U3TyUYCHHE.

KomnuectBo Temnorel. TemnoéMkocTes Tena. YaenbHas H - MOJSpHas
TEINIOEMKOCTH BEHIECTBA. YpaBHeHHWe Maiiepa. YenpHas TEIUoTa CropaHus
toruBa. Pacuér KkonmuecTBa TemynoThl mpu  Teruionepenade. Ilonsartue o006
aauabaTHOM Tpoliecce.



[TepBblii 3aKOH TepMOJMHAMUKH. BHYyTpeHHss 3Heprus. KoinuecTBo TEmIoTh
U paboTa Kak Mepbl WM3MEHEHHUS BHYTPEHHEH SHEPruu TEPMOJIUHAMHYECKON
CHCTEMBI.

BTopoii 3aKk0H TeEpMOAMHAMUKHY 17151 PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBI IPOXOAUT €IUHCTBEHHAS
aguabaTta. AGCONIOTHAS TeMIIepaTypa.

BTopoii 3aKOH TepMOJMHAMUKH ISl HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepenaTh TEIIoTy OT 00Jiee XOJIOAHOIro Tea K OoJiee HarpeTomMy 0e3 KOMIIEHCAIluU
(Knaysuyc). HeobpaTuMoCTh IpUPOIHBIX MPOIECCOB.

[Tpunnumne! gectBus TeroBbix MamuH. KII/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJOTMYECKUE ACMEKThl MCMOJIb30BAaHUS TEIJIOBBIX ABHUrarenei. TermioBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuyeckre yCTpOICTBA M TEXHOJOTHMYECKHE IPOLIECCHI: XOJOIUIIbHUK,
KOHJIUIIMOHEP, JU3CJIbHBIM M KapOIOpaTOpHBIM JBUTATENId, IapoBas TypOWHA,
MOJIyYCHHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUS «TEIJIOBBIX» OTXOJOB C
WCIIOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTUIU3AIMS OMOOPTaHUYECKOTO TOTIIMBA IS
BBIPAOOTKHU «TEIIOBOM» U AJIEKTPOIHEPTUU.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Pazosvie nepexoonl.

[Tapoo6pazoBanue u koHAeHcalus. Mcnapenue u kurneHue. Y gelibHast TerioTa
napooOpa3oBaHUs.

HacellieHHbIE W HEHACHIIEHHbIE TMapbl. KauecTBEeHHas 3aBUCUMOCTh
IJIOTHOCTHU Y AABJICHUS HACBIIIEHHOTO NIapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00bE€Ma HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B
AKUJKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIaXKHOCTb.

TBépnoe Teno. Kpucrammueckue u amopHbie Tesna. AHU30TPONUS CBOMCTB
KpuctayioB. [lmaBienne W KpucTaum3auus. YAenbHas TEIUIOTa IUIABJICHUSI.
CyOnumarusi.

Hedopmanmu tBEporo Tena. Pactskenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmarui.

TennoBoe paclIMpeHue KUIKOCTEH U TBEPIBIX Tel, 0ObEMHOE U JIMHEWHOE
pacmupenue. [Ipeoo6pazoBanue 3Heprun B ha30BbIX MEpexoaax.

YpaBHEHHE TEIIIOBOTO OajaHca.

[ToBepxHocTHOe HaTskeHUE. Kor(hPUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanmunnapusie sBnenus. JlapieHue 1o MCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyJia Jlamaca.



Texnuueckue YCTpOICTBA U TE€XHOJIOTUYECKHUE MPOLECCHI:
YKUJIKME KPUCTAILIBI, COBPEMEHHBIE MAaTEPUAJIBL.

Paznen 4. dnekrpoaunamuka. Tema

1. dnekmpuueckoe no.e.

OnekTpuzauust Tea U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsan. /IBa Buaa
ANEKTPUYECKUX 3apAnoB. I[IpOBOJHMKH, JUAJIEKTPUKHM W IMOJYyIPOBOIHHKH.
DJleMEeHTapHbBIN AJEKTPUUECKUI 3aps/l. 3aKOH COXPaHEHUSI DJIEKTPUUECKOTO 3aps/ia.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kymnona.

Onektpuueckoe nose. Ero neiicTBre Ha 3EKTPUUECKUE 3apsibl.

Hanpsok€aHocTh  2yiekTpudeckoro  mojiss.  [IpoOHbid  3apsn.  JIuauum
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1oJsl. OJHOPOIHOE IEKTPUUYECKOE MOJIE.

[ToTeHIMaMBbHOCTh AJIEKTPOCTATUYECKOrO TMoysA. Pa3HOCTh MOTEHUMAIOB M
HanpspkeHue. lloTeHnumanpHas SHEprus 3apsiga B DJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocratnueckoro noist. CBsA3b HANPSKEHHOCTHU TOJS U PaA3HOCTH
NOTEHIIUAJIOB IS DJICKTPOCTATUYECKOro Toyisi (Kak OJHOPOJHOr0, TakK |
HEOJIHOPOJIHOTO).

[TpuHIUI CyNEePNO3UIIMU STIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOUM cdeprl. [lome
PaBHOMEPHO 3apsiKEHHOro no o0bémy miapa. [lone paBHOMEpPHO 3apsKEHHOU
OECKOHEUHON TUIOCKOCTU. KapTuHbl NUHUN HAmpsHKEHHOCTH JTUX TMOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM T0JIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JnsnexTpuku B 3JIEKTPOCTATUYECKOM oJe. JnanekTpuueckas
IIPOHUIIAEMOCTb BEIIECTBA.

Konnencatop. D1€KTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH MIOCKOTO
KOHJICHCATOpa.

[TapannenbHOE coegMHEHNE KOHAeHCAaTOpoB. [locnenoBarenbHOE COEIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

JIBr>keHME 3apsSyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

Tema 2. Ilocmoanublil 31eKMpuUecKuii mokx.

Cuita Toka. ITocTOsIHHBIN TOK.

VYcioBusl CyleCTBOBAHUSL MOCTOSIHHOIO JJIEKTPUYECKOTO TOKa. McTouHmkum
toka. Hanpspkenue U u 9IC &.

3akoH Oma 11 y4acTKa LeTu.
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DIEKTPUUECKOE CONMPOTUBIEHUE. 3ABUCUMOCTh COITPOTUBIIEHUS OJTHOPOIHOTO
MPOBOJHUKA OT €ro JJWHbl W IUIONAAA TMOMNEPEYHOr0 CEYEHHS. Y AEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpuueckux 1enei. [IpaBmia Kupxroda.

Pabora snexktpuueckoro Toka. 3akoH Jxoyms—Jlenma.

MOIIHOCTh 3INEKTPUYECKOrO TOKa. TerioBass MOIIHOCTh, BbIIEIsAEMas Ha
pe3ucrope.

O/JIC u BHyTpeHHEE COMPOTUBJIEHNE UCTOYHMKA TOKa. 3akoH OMa i1 MOJHOMN
(3aMKHYTO#) 5JIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHKA TOKa. KopoTkoe
3aMBIKaHHUE.

KonzeHncaTop B e NOCTOSIHHOTO TOKA.

TexHudeckrue yCTPOMCTBA M TEXHOJOTHUYECKUE ITPOLECCHL: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Tema 3. Toku ¢ paziuunbix cpeoax.

DnekTpuyeckas MPOBOJUMOCTh  Pa3IMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAMMOCTh TBEPJBIX METALIOB. 3aBUCUMOCTH CONPOTHUBJIEHUS METAIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [1oynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAs AUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes 175 AIEKTPOIH3a.

OneKkTpuueckuid TOK B razax. CaMOCTOSITEIBHBIA M HECAMOCTOSTENbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Monnus. [Lnazma.

TexHn4eckre yCTpPOWCTBA W IPAKTUUECKOE NPUMEHEHHE: Ta30pa3psiaHbIe
JaMIbl, JJIEKTPOHHO-IIy4YeBasi TPyOKa, IOIYNPOBOJIHUKOBBIE MPUOOPHI: IHO/I,
TpaH3UCTOP, (POTOANOA, CBETOANOI, TAIbBaHKUKA, pahUHUPOBAHUE MEJIH, BBITLJIABKA
ATIOMUHUS, SIEKTPOHHAS MUKPOCKOIIHS.

11 KIIACC

Pa3znen 4. DiaekTpoguHamMuKa.
Tema 4. Maznummnoe noane.
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B3anmoneiicTBuE MOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mnose. Bekrop marHuTHOM wuWHAyKUuu. I[IpuHumn cynepro3uuuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOM MHAYKIIUU.

MarauTtHoe 1moJjie TPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKH U

KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBJIeHUE U MOAYJIb. [[BUKEHHE 3apsIKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenia.

MarunutHoe nose B BemecTBe. @eppOMarHeTHKy, rapa- U JUaMarHeTUKU.

TexHuyeckue ycTponcTBa U TEXHOJIOTMUYECKHUE MPOLECCHI: IPUMEHEHUE
MOCTOSTHHBIX MarHUTOB, JJICKTPOMArHuTOB, TECTEP - MYJBTUMETD,
AJIEKTPOJBUTATEND IKOOH, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHIL.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBneHne dNeKTpOMarHUTHOW UWHAYKUMHU. [lOTOK BekTOpa MarHUTHOU
uHaykiuu. DJIC uHAyKIuu. 3aKOH SJIEKTPOMAarHUTHOM uHAykiuu Dapajes.
Buxpesoe anexrpuueckoe nosie. Toku Pyxo.

OJC uHAyKUMH B TPOBOJHUKE, JBHXKYIIEMCS B OJHOPOJHOM MAarHMUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTH. KaTy1ika HHIYKTUBHOCTH B LIETIH MOCTOSTHHOTO TOKA.
Asnenne camonnaykuun. IJIC caMOMHAYKIUH.

DHeprus MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKUE MPOIECChl: WHIYyKIIMOHHAsS
neyb, COJICHOMU/I, 3alIUTa OT JICKTPU3ALMHU TEJ MPU JBHKCHUU B MATHUTHOM I10JIe
3emu.

Paszgen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

KonebarenpHast cucrema. CBoOOIHBIE KOJIEOAHUS.

[Mapmonunueckue kosiebanus. KuHemaTnyeckoe M JTUHAMUYECKOE OIKCAaHUE.
DHEpreTHuecKoe ONKMCaHue (3aKOH COXPAHEHUs MEXaHMUYECKOW 3Hepruu). BuiBog
JTUHAMUYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHUN M3 MX DHEPreTHYECKOTO U
KMHEMATUYECKOTO OMUCAHUSI.

Amvmutyaa u (aza xoneOanuid. CBsI3b aMIUIMTYAbl KOJEOAHUI HCXOIHOM
BEJIMYHMHBI C aMIUTUTYIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHHUSI.
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[Tepron u yactota kosieOanmii. Ilepron ManabIX CBOOOJHBIX KOJIEOaHUM
MareMaTu4eckoro wmasTHuka. [lepron cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasTHUKA.

[Tonsitue o 3aTyxaromux koyebanusx. BeiHyxneHHble KoneOanus. Pe3onanc.
Pe3onancHass kpuBas. BrusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONICOaHUS.

TexHuyeckue ycTpoiicTBa U TEXHOJOTHMUECKUE MPOLIECChl: METPOHOM, YacChl,
Kauelu, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0edaTeIbHOTO ABUKCHUS.

HabGnrogenne He3aBUCUMOCTH MEPUO/Ia MaJIbIX KOJEOAHUM rpy3a Ha HUTH OT
aAMILTATYbI.

HccnenoBanue 3aTyXammuX KojJeOaHU U 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIe0aHUW OT COPOTUBIICHUS.

UccnenoBanne KonebaHUW Tpy3a HA MACCUBHOW MPYXKUHE C LEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs PHEPTUU MPU KOJIeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Hab6monenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKym.

N3mepenne mnepuoja CBOOOJHBIX KOJCOAHHI HUTSHOTO M MPYXKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJla B XOJI€ KOJIeOaHU Ha yIIPyTroM MOJBECE.

N3ydeHne NBUKEHUSI HUTSHOTO MAasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXaIOIIUX KOJIEOaHU.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. InekmpomazHumuuole KoaeOAHUA.

Konebarenpubiii KoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KoJieOaHUSI B
ujealbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTYIbI
3apsiia KOHAEHCATOpa C aMIUIUTYA0U CUJIbI TOKA B K0JIEOATEIbHOM KOHTYPE.

3aK0OH COXpaHEHUs YPHEPTUU B UACATHHOM KOJIeOATEIIbHOM KOHTYE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KOJieOaHus. BrinyxneHnbie
AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

[lepemenHblii TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUINTYJHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA M HANpPsDKEHUS MpU pa3iudyHou (dopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKAa OT BPEMEHMU.
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CuHycouIaNnbHbIA TEPEMEHHBIN TOK. Pe3ucTop, KOHIIEHCAaTOp W KaTyllKa
VWHIYKTUBHOCTH B LIEMU CHHYCOMJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbubiii  Tpancpopmarop. I[lpousBoacTBo, mepemaya u mnoTpebiaeHue
JJEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKHE PHUCKU TMpU TPOU3BOACTBE ANEKTpodHeprun. Kynbrypa

MCIIOJIb30BaHUs AJIEKTPOIHEPIUH B IOBCETHEBHOM KU3HMU.

TexHH4eCcKne yCTpPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: IEKTPUUYECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTPOIIEpeaay.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE GOIHDL.

MexaHnueckue BOJIHBIL, YCIOBMSL MX pacnpocTpaHeHus. llonepeunsie u
IIPOAOJIBHBIE BOJIHBL. llepruoa, CKOpPOCTh pacnupoCTpaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHX BOJIH: OTPaKEHHE, MpeloMJIeHUE, UHTepdepeHuus u
nudpaxius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBHS M3JYyUYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanns BEKTOPOB B DJIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  AJIEKTPOMATHUTHBIX BOJIH: OTpa)X€HHUe,
MpeJIOMJICHUE, MOJSpU3aIvs, UHTephEpeHITUS U TUPPAKITUSL.

[ITkama 37M€KTpOMarHuTHBIX BOJIH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

ITpuHIMIIBI pagUOCBA3U U TeleBUAeHUA. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsiI3HEHNUE OKPYKAKOIIEH Cpebl.

TexHu4eckre YCTpPOWCTBA M MPAKTHYECKOE IPUMEHCHUE: MY3bIKAIbHBIE
WHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TEIEBU30D, aHTeHHa, Tenedon, CBY-neus,
YIABTPa3BYKOBAs JUArHOCTHUKA B TEXHUKE U MEIULIAHE.

Tema 4. Onmuka.

[IpsiMmosIMHEHOE paclpoCTpaHEHUE CBETa B OJHOPOJHOM cpexe. Jlyu cBera.
ToYeuHbIN UICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n3zoOpaxkeHuil B
iockoM 3epkane. Cepudeckue 3epkana.

[IpenomiieHue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npesiomieHusi. OTHOCUTENbHBIA NTOKa3aTeNb npeaomiieHus. [I0CTOSIHCTBO 4acTOThI
CBETa U COOTHOUIEHUE JIJTUH BOJIH MPU NEPEXOAE MOHOXPOMATHUYECKOTO CBETA YEPE3

I'paHuy pa3jaciia ABYX OIITUYCCKUX CPCI.
14



Xon nyueit B npusme. Jlucnepcus cBera. CioXHBIA cocTaB 0eloro cBera.
[Ber.

[TonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yron moJIHOrO BHYTPEHHETO
OTPAKEHMUS.

Cobupatornire u paccerBaromye JuH3bl. ToHkast muH3a. DOKyCcHOE pacCcTOsIHUE
U ONTHUYECKAsl CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUSI TOHKOM
chepuueckoil JHMH3BI OT €€ TEOMETpUM M OTHOCHUTENIBHOTO IO0Ka3aTess
IIPEJIOMIICHHS.

dopmysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIUH30M.

Xoa sy4a, IpOLIEAIIEro JUH3Y IOJ NPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuuecko ocu. llocTtpoeHne wu300pa’keHWd TOYKM W OTpE3Ka NpsIMOil B
coOMpaIOIIMX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromnias cnoco6HocTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BomnoBast ontuka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHKHU.
VY caoBus HaOMIOACHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(DEPEHIIMOHHOM KapTHHE
OT JIBYX KOI'€PEHTHBIX UCTOUYHUKOB. [Ipumepsl Kjaccuueckux nHTephEepeHIIMOHHBIX
CXEM.

Hudpakuus cBera. JudpakmuonHas pemérka. YcioBue HaOIIOACHUS
[NIABHBIX ~MakKCUMyMOB IIpM  MAaJICHUM MOHOXpPOMAaTHYECKOr0 CBeTa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: OYKH, JIyIa,
nepucKon, QoTroamnmapar, MHKPOCKOI, MPOCKIIMOHHBIA ammapaTr, MPOCBETICHUE
ONTHKH, BOJIOKOHHAs ONTUKA, TU(PAKIIMOHHASA PEIIETKA.

Pa3nesn 6. OCHOBBI CIeNHAIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOU MexaHUKU. [locTynartel cnenuanbHON
TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  wHTepBai. [IpeoOpazoBanus  Jlopenia.
Ycenoue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacCChl C SHEPIrUEW U UMITYJIbCOM PEISATUBUCTCKOW YaCTHLIBI. DHEPTHUS
MTOKOS.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIyTHUKOBBIE
NPUEMHHKH, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.
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VYyeHnnueckuit 3KCEPUMEHT, J1abOpaTOPHBIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMMyJbca UM JHEPrUM  PEIATUBUCTCKUX  dYacTul] (10
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-601no60ii oyanusm.

PaBHOBecHOE TerI0BOE M3IyueHue (M3IyuyeHre abCoa0THO YEPHOTO Tea).
3akoH cMmeuenus Buna. 'unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OiHireitHa st hotodddexra. «KpacHas rpanuna» pororddekra.

JlaBneHue cBeTa (B YaCTHOCTH, J1aBJICHHE CBETA Ha A0COIIOTHO MOTJIOIIAOIILYIO
1 a0COIOTHO OTpaxkarouryto nosepxHocts). OnbiThl [1. H. JIeOenena.

BomnnoBsie cBoiicTBa yactull. BosHbl ne bpois. JlnuHa BonHbl ae bpoitns u
pa3Mepsbl 00J1aCTH JIOKAJIM3aIUK IBUXKYIIeHcs yacTUlbl. KopmycKyJIIpHO BOJITHOBOM
nyanusMm. JJudpakius 31eKTpoHOB Ha KPUCTAILIAX.

Crneunduka uzmepenuit B Mukpomupe. COOTHOILIEHUSI HEOIpeAeIEHHOCTEN
I'efizenbepra.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPOMETP,
¢doTo31eMEHT, (OTONATYMK, TYHHEIbHBI MHKPOCKOI, COJHE4YHass OaTapes,
CBETOJUO/.

Tema 2. Duzuxa amoma.

OnbITl IO HMCCIEAOBaHUIO CTpOeHMs aTroma. I[lnmaHerapHas mojenb aToma
Pezepdopaa.

[Toctynater bopa. M3nydenue u nornomieHrue GOTOHOB MPHU MEPEXOe aToMa ¢
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOMH.

Buapl ciektpoB. ClIEeKTp YpOBHEU 3HEPTrUU aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3TyueHue cBera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Tema 3. Qu3uka amomHoz20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnas monens sigpa ['eiizenoepra—MBanenko. 3apsig sapa. MaccoBoe
yucio sapa. N30Tomnsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DNEKTPOHHBIMH M TMO3UTPOHHBIA OeTa
pacnan. I'amma-usiyyeHue.

3aKkOH paJuOaKTHUBHOIO pacmaja. PaanoakTHBHBIE HW30TONBI B IPHUPOJIE.
CBoiiCTBa MOHM3UPYIOLIETO WU3IIyYeHUsA. BiusHUE paJMOaKTUBHOCTH Ha YKUBbIC
opranu3mbl. EcrecTBeHHbI QOH n3inydeHus. Jlozumerpusi.
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OHeprusi CBsI3M HYKJIOHOB B sifjpe. AnepHbie cuibl. [ledekT maccsl sapa.

Anepublie peakuuu. Jlenenue u cuHtes saep. Anepueie peakropsl. [IpoOaemsl
YOPABISIEMOTO TEPMOSJEPHOTO CHUHTE3a. ODKOJIOTMYECKUE aCHEKThbl Pa3BUTHS
SIEPHOUN YHEPIETUKMU.

Mertoabl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@yHIaMEHTaJIbHbIE B3aUMOJICUCTBUS. bapruOHbI, ME30HBI U JIENITOHBL.
[IpencraBnenne o CTaHIAPTHON MOJEIH.

®usuka 3a npeaenamu CranaapTHOM Mmoaenu. TéMHas marepusi U TEMHAs
SHEPIusl.

EanHcTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: JO3UMETP, Kamepa
BuiibcoHa, siiepHbli peakTop, TEpMOSIEPHBINA peakTop, arToMHas 00MOa, MarHUTHO
pe3oHaHcHas ToMorpadus.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOU3UKH.

Oransl pa3BUTHUS aCTPOHOMUH. IpuKIIaqHOE 1 MUPOBO33PEHUYECKOE 3HAUYCHHE
acTpoHOMHUHU. [IpUMEHUMOCTb 3aKOHOB (HU3UKU M1 OOBSICHEHHS MPHUPOIbBI
KOCMUYECKHX OOBEKTOB.

Meronpel acTpoHOMUYECKMX ucciaeqoBaHU. (COBpPEMEHHBIE ONTHUYECKUE
TEJECKOIbI, PaJAMOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3nusi, SpKUe 3BE3[bI, IUIAHETHI, UX BUIUMOE
JBUKCHUE.

Conneynas cucrema.

Connue. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoitHIla U 3BE3/I.

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. /[narpamMmma «CneKTpajgbHbIN KIacc —
CBETHUMOCTB». 3BE3/bI TJIABHOW ITOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETMMOCTBbY» JUIsl 3BE3J IVIABHOM IOCIEIOBATEIBbHOCTH. BHyTpeHHee CTpoeHue
3B&31. COBpEMEHHBIE MPEACTABIECHUS O MPOUCXOKICHUU U dBomtonuu CoyHIa U
3BE31. DTanbl )KU3HHU 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBwxkenue ConHua B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE NBIPHI B sApax
TAJIAKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66ia. Pazberanue rajiakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

MacmrtabHas ctpyktypa Beenennoit. MetaraiakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI 110
INPAKTUKYM PEHIEHUA 3AJAY 11O PUBUKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUAIMYHOCTHBIE
PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuHoCcTHBIE pe3yJbTaThbl OCBOCHUS y4eOHOro mnpeamera «Du3nkay
JIOJIKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIIUXCSl PyKOBOICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LIEHHOCTSM POCCHUHCKOro OOLIECTBA, PACUIMPEHHE >KU3HEHHOTO
ONBITA U ONBITA JIEIATEIBHOCTH B IPOLECCE pEAM3alA OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIBHOW JI€ATENIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOr0 BOCIIMTAHUA:

«  c(hopMUPOBaAaHHOCTH I'PAXKAAHCKOMN MO3ULIMH O0YYAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJI€HA POCCUIMCKOTO OOIIECTBA;

« TMPUHATHE TPATUIMOHHBIX OOIIEYETIOBEUECKMX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

*  TOTOBHOCTbH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYMpaBlIeHWH B 00pa3oBaTelbHON
OpraHu3auuy;

* YMEHHE B3aUMOJICMCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

*  TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.
NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

+  chOpMUPOBAHHOCTh POCCUNUCKON IpaKJaHCKOW HIAECHTUYHOCTH,
MaTpUOTU3MA;

+ I[EHHOCTHOE OTHOLIEHHWE K TI'OCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

«  c(opMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOIO MMOBEICHUS;

«  CIOCOOHOCThH OIIEHMBATH CUTYAlUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B IESTEIBHOCTH YYEHOTO;

+ OCO3HAHHUE JIMYHOTO BKJIaJia B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIETO.
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ICTECTHYECCKOTO BOCIIMTAHUA

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas JCTETHUKY HAy4YHOI'O
TBOPYECTBA, MPUCYIIETO (PUZNUECKON HAYKE.

TPYAOBOI'0 BOCTIMTAHMS:

MHTEPEC K Pa3iIudHbIM chepaM MpoPpecCuoOHAIBbHON JAeATENbHOCTH, B TOM
YClie CBA3aHHBIM C (DU3UKON U TEXHUKOM, yMEHHE COBEPILIATh OCO3ZHAHHBIN
BBIOOp Oyaylei nmpoeccuu U pean30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE
IUIaHBI;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHUIO B 00J1aCTH
(GU3HUKY HA TIPOTSYKEHUU BCEU KU3HH.

IKOJOIrH4€CKOTr0 BOCIIMTAHUA

C()OPMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJ100aIBHOIO
XapakKTepa 3KOJOTMYECKHUX MPoOiIem;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICHMCTBUM B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS 1eJIe yCTONYMBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa AESATEIbHOCTH 3KOJOTMYECKOM HANpaBIEHHOCTH Ha
OCHOBE MUMEIOIINXCA 3HAaHUH MO (PU3MKe.

HEHHOCTH HAYYHOI'O MIO3HAHMA

chOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3NIECKON HAYKH;

OCO3HAaHUE IIEHHOCTH HAyYHOW JAESTEIbHOCTH, FOTOBHOCTh B IpPOLECCE
U3y4eHUs: (PU3UKU OCYIIECTBIATH MPOEKTHYIO W HCCIEI0BATEIbCKYIO
JEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METANIPEIJMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YueOHbIe AeiicTBUs ba3oBbie
JIOTHYECKHE 1eHCTBUSA:

CaMOCTOSITENFHO  (OPMYNHPOBaTh M AKTyaJM3UpOBaTh MIpoldiieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JACATEIbHOCTH, 3a/1aBaTh IApaMETpPbl U KPUTEPUH HX
JOCTUKEHUS,

BBISIBISITh 3aKOHOMEPHOCTM W TNPOTUBOPEYUS B PACCMATPUBAEMBIX
bu3NYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUSI MPOOJIEMBbI ¢ YYETOM aHAJIM3a UMEIOIINXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
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BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OIICHHUBAaTh COOTBETCTBUE
pPE3yNbTATOB LIEJSM, OLIEHUBATh PUCKHU MTOCIIEICTBUNA I€ATEIbHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSIX PEATbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHSI;
pa3BHBaTh KPEATUBHOE MBINUICHHUE MPHU PEIICHUU XU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBareabcKme 1eiiCTBUS:
BJIAJETh HAyYHOM TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOAAMU
bu3nUecKoil HayKu;
BIAJCTh  HaBbIKAMU  Y4YEOHO-HMCCIEAOBATENbCKOM W NPOEKTHOU
JEATeIbHOCTY B 001acTu (U3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIbHOMY TOUCKY METOJOB peleHus 3aaad (PU3UYECKOTo
coJIep KaHusl, MIPUMEHEHHIO PA3IMUYHbBIX METOI0B MO3HAHUS;
BJIAJECTh BHUJAAMH JI€ATEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WMHTEPHPETALNU, MPEe0OPa30BaAHUI0 U MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX
CUTyalusiX, B TOM YHUCJIE MPU CO3AAaHUM Y4EOHBIX MPOEKTOB B 00IacTU
busuKy;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIU3UpOBATH 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IS
JI0Ka3aTEIbCTBA CBOMX YTBEPKIEHUMU, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHHS;
aHAJIM3UPOBATH IIOJYYECHHBbIE B XOJI€ PpEILICHHS 3aJauyd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIJIOBHSIX;
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/Jaud B 00pa3oBaTEIbHOMN
NEeSATENbHOCTH, B TOM YHCIIE TPU U3YUECHUH (PU3UKHU;
JlaBaTh OIICHKY HOBBIM CUTYallUsSM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTh 3HAHMS MO (U3UMKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEIEATEIbHOCTH;
yMETh HHTETPUPOBATH 3HAHUS W3 PAa3HBIX MPEAMETHBIX OOJacTen; o
BBIJIBUTaTh HOBBIE UJIEH, TIPE/JIaraTh OPUTMHAIIbHBIC MOJIX0/IbI U PEIICHUS;
CTaBUTh MPOOJEMBI U 337a4d, JONMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.
Pabora c nnpopmanmueii:
BJIa/IETh HABBIKAMH MOTy4EHHUsI HHPOpMAIUH (PU3UUECKOTO COACPKAHUS U3
VUCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBIATh IOMUCK,
aHaJM3, CUCTEMATHU3AIMI0 M HHTEPHpeTaluio UHPOPMALMKU Pa3IudHbIX
BUJIOB U ()OPM TMIPEJICTABICHHUS;
OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUH;
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UCIOJIB30BaTh CPEACTBa MH(DOPMAIMOHHBIX W KOMMYHHUKAllMOHHBIX
TEXHOJOTUA B  PEIIEHHMH KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3alMOHHBIX 3aJa4 C COOJIOJIEHHEM TpeOOBaHUN 3PrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/aBaTh TEKCTHI (PU3MUECKOr0 COJIEpPKaHUS B Pa3IM4HbIX (opMaTax c
y4€TOM Ha3Ha4yeHUs WH(GOpPMAlLUKW M LEJNEeBOH ayJUTOPHH, BBIOMpast
ONTUMAJIbBHYIO0 POPMY MPEJICTABICHUS U BU3YAJTU3ALINH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiiCTBHS:

OCYIIECTBIATh OOLIEHME Ha ypokax (U3UKM U BO BHEYPOUHOU
NEeATENbHOCTH;
pacro3HaBaTh MPEANOCBUIKM KOH(JIMKTHBIX CHUTyalUd M CMAr4aTh
KOH(DITUKTHI;
pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOKO TOUYKY 3PEHHS C UCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;
MOHUMATh U UCII0JIb30BaTh NPEUMYILECTBA KOMAaHIHON U MHIUBUYy AIbHON
paboTHI;
BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JECUCTBUI C YU4ETOM OOIIMX
WUHTEPECOB M BO3MOKHOCTEN KAKJI0T0 YIEHA KOJUIEKTUBA;
IIPUHUMATh LEIM COBMECTHOM JIE€ATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHUIO: COCTaBIJISITH IUIAH
JEHCTBHM, pacpeeNsITh POJIM ¢ YIETOM MHEHUH yUYaCTHHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM padOThI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa M KaXKJOT0 YYaCTHHKAa KOMaH/bl B
OOIIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;
npeajiaraTb HOBBIE MPOEKTHI, OLEHUBATh HWJEU C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;
OCYLIECTBJIATh MO3UTHUBHOE CTPAaTErMUYECKOE IIOBEJIECHHUE B Pa3IMYHbBIX
CUTyalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPaKEHHUE, ObITh MHULINATUBHBIM.
PerynsiTuBHbIC YHHBepcalbHbIe y4ueOHbIe NAelCTBUA
Camoopranusanus:
CaMOCTOSITEIILHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATENIbHOCTh B 001aCTH
(GU3UKK U aCTPOHOMUH, BBIABIISATH MPOOJIEMBI, CTaBUTh U (DOPMYIIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJILHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KAaYE€CTBEHHBIX
3a/lay, MJIaH BBINOJHEHUS MPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOIIUXCS
pPECypCoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOITCHUI;
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JIaBaTh OLIEHKY HOBBIM CUTYallUsM;
paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;
JienaTb OCO3HAHHBIM BBIOOpP, apryMeHTHUpOBaTh e€ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIIMA B 00JIACTH
(¢u3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEITEIbLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMHM TIO3HABATEIBHON pedIeKCHH KaK OCO3HaHUS
COBEPILIAEMBIX JICMCTBUN U MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJbTATOB U
OCHOBaHU;

UCIIO0JIB30BaTh MPUEMBI peIEKCUU JIJIsl OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pELICHUS;

YMETh OILICHWBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIICHUS IO KX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI W AapryMEHThl JPYTMX MPU aHAJIU3E PE3YJIbTATOB
JIEATSIILHOCTH;

IPUHAMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKH U IOCTOMHCTBA,

MPUHUMATh MOTHUBBI M ApPryMEHThI JPYrMX MpU aHaJIU3E€ PE3yJIbTaTOB
JICATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUTHOKH.

B mporecce MOCTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI IO
busuke I ypOBHA CpeaHEero o0mero o0pa3oBaHHWs y OOyYarOIINXCS

COBEPIIIEHCTBYETCS AMOITMOHAILHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTD:
+ CaMOCO3HaHHWs,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpaBJICHUsS pa3BUTHS COOCTBEHHOM
AMOLIMOHAIILHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;
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BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIECH CTPEMIICHUE K JTOCTHXKEHUIO 1ETH
U yCIexy, ONTUMHU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOMAS U3
CBOMX BO3MO>XHOCTEH;

SMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh IOHHMMATh AMOILMOHAILHOE
COCTOSIHUE JPYTUX, YYHUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKHUBAHHMIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATH
OTHOILIGHHS C JPYTUMH JIIOJbMH, 3a00THUTHCSA, MPOSBIATH HHTEpPEC U
paspeniath KOH(QIUKTHI.

[TPEAMETHBLIE PE3VJIbTATDI

K kxonuy oOydenus B 10 knacce npeiMETHbIE PE3yJbTaThl JOJDKHBI OTpaXkaTh
C()OPMUPOBAHHOCTH Y OOYUAIOLIUXCSA YMEHUM:

NOHUMATh POJb (PU3MKM B  HKOHOMUYECKOM, TEXHOJIOIMUYECKOH,
HKOJIOTHYECKOM, COIMAIbHOW M OTUYECKOM cdepax AesTebHOCTH
YeJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON HAYYHOU KapTUHE MUpA,
3HAUEHWE OIHCATEIbHON, CHUCTEeMATU3UPYIONICH, OOBSCHUTEILHON U
IPOrHOCTHYECKONM  (QYHKIUH  (U3NYECKOM TEOpuM —  MEXaHMKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3UUECKON TEOpUHU B
(opMUPOBAHNY NPEJCTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MOJIENeH (PM3UUYECKUX TeJl U IPOLIECCOB
(sBHeHMiT): MHEepUUaNbHas cuUcTeMa OTCcuéra, adCOJNIOTHO TBEPIOE TEIO,
MaTepHalibHasi TOYKa, paBHOYCKOPEHHOE JIBHXKEHHE, CBOOOJAHOE MAaJIEHUE,
abcomoTHO ympyras aedopmanusi, aOCONIOTHO yIPyroe U aOCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIM Tra3a, JKHIKOCTH U TBEPIOIO
(KpHUCTalNIMYECKOTr0) TeJa, ICANIbHBIN a3, TOUCYHBIN 3aps]l, OAHOPOIHOE
AIIEKTPUYECKOE IT0JIE;

pa3nuyaTh ycClIOBUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSICHATH MEXaHHYECKHE TMPOIEeCChl U SBICHHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHMSI U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOT0o ABUXKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUsA, npeoOpa3zoBanusa [amuies uisi CKOPOCTH M NEPEMEILEHUs,

3aKOHBI HI)IOTOHa, IMPUHIIUII OTHOCHUTCIIbHOCTHU raJ'II/IJIGH, 3aKOH
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BCEMUPHOTO TATOTEHUS, 3aKOHBbI COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKOM
SHEPIHH, CBsI3b PAOOTHI CHUJIBI C M3MEHEHUEM MEXaHWYECKOW IHEPTHH,
YCJIOBUSL paBHOBecHUs] TBEPIOro Tejia), NpPU OSTOM HCIOJIb30BAThH
MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
bu3NUecKuX 3aKOHOB: MpeoOpazoBaHuil ["amunes, BTOPOrO M TPETHETO
3aKkOHOB HBbIOTOHA, 3aKOHOB COXPAHECHUSI MMITYJIbCA M MEXaHWYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTEHHS;
aHAIM3UPOBATh M OOBSCHATH TEIUIOBBIE TPOIECCHI U SIBICHUS, UCIIONb3YS
ocHoBHble mojoxkeHuss MKT u 3akoHbl MoJIeKyJsIpHOW (U3UKH U
TepMOJAMHAMUKU (CBSI3b  JAaBJIEHUS HJIEAbHOIO Tra3a CO CpeaHel
KMHETHYECKOW SHEPTUEN TEIUIOBOTO JBWXEHHS W KOHUEHTPALUEHW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEAHEH KHUHETUYECKOU
SHEPryeu TEIJIOBOrO JBUKEHUS €r0 YaCTHI], CBSI3b JABICHUS HUICATBHOTO
raza C KOHUEHTpAIMeW MOJIEKYJ M €ro TEeMIEepaTypou, ypaBHECHHUE
MenneneeBa—Knanelipona, mepBbld 3aKOH TEPMOIAMHAMHKH, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOIECCAX), MPU STOM HCMOJIb30BAThH
MAaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHeneeBa—KnaneiipoHna;
aHAJTM3UPOBATh U OOBSACHATH DJCKTPUUECKUE SBJICHUS, UCIOIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJEKTPOJAUHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynosna, IIOTEHIIMAJIbHOCTh
AIEKTPOCTATUYECKOTO TMOJIsA, MPUHLMI CYNEPIO3UIUU DJIEKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasi yCJIOBUSI NMPUMEHUMOCTH 3akoHa Kyrona, a
TaKXKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHMS: 3aKkOHbI Oma JJisi y4yacTka
LENA W JUId 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH Jxoyns—Jlenna,
npasuia Kupxroda, 3akonsl @apanes A1 31€KTpoIn3a);
OMUCHIBATh (PU3MUECKUE MPOIECCHl U SIBICHHS, HCIOJIb3Yys BEIMYMHBI:
MEPEMENIEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIAa U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbL, 1aBJICHUE, IOTCHIMAJIbHAS YHEPT U1, KHHETUYECKast SHEPIusl,
MeXaHU4ecKasi SJHeprusi, paboTa CUJIbl, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YIPYTOCTH, CHWJIA TPEHHS, MOIIMHOCTb, SHEPTUs
B3aMMOJICUCTBUS Tema ¢ 3eMIIEN BOIM3U €€ TTIOBEPXHOCTH, YHEPTHUS YIIPYTON
nedopMalii IpyKUHBI, KOJTUYECTBO TEIIOTHI, aOCOTIOTHAS TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI SHEPIus HACATbHOIO
OJIHOATOMHOTI'0 Tra3a, paboTa HUJIeaIbHOTO ra3a, OTHOCUTEIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJl maeanbHOro TEmiaoOBOro ABUTATENIS; JJIEKTPHUUYECKOE IOJIE,
HaNpsHKEHHOCTD JJIEKTPUUYECKOTO TOJIs, HANPSKEHHOCTD MOJIS TOYEYHOTO
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3apsija WK 3apsHKEHHOrO 1apa B BaKyyMe UM B JIUDJICKTPHUKE, MOTEHIAAI
AIEKTPOCTATUYECKOTO MOJIsA, PA3HOCTh IMOTEHIMATIOB, AJEKTPOABUKYIIAS
CUJia, cuja TOKa, HaNpsHKEHUE, MOIIHOCTh TOKA, AIEKTPUYECKass EMKOCTh
IUIOCKOTO  KOHJIEHCATOopa, CONPOTHUBIICHWE  ydYaCTKa [ENu ¢
MOCJICIOBATEILHBIM U MAPAJJICIbHBIM COCAMHEHUEM PE3UCTOPOB, DHEPIUS
AJIEKTPUYECKOTO MOJIST KOHJEHCATOPA;
OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWS  (UBHYECKUX  SIBJICHUI:
MEXaHMYECKOE [JIBM)KCHME, TEIUIOBOE [BMI)KCHHE 4YacCTHUI] BEIIECTBA,
TEIJIOBOE paBHOBecHe, OpOYHOBCKOe ABMXeHue, nuddy3us, ucnapeHue,
KUIICHUE U KOHJICHCALMS, IUIABJIEHUE U KPUCTAILIA3ALINS, HAITPABICHHOCTh
TEIIONepeaauu, AJICKTPU3AU TEJ, SKBUIIOTEHIIMATBHOCTh OBEPXHOCTH
3apsKEHHOTO MTPOBOJIHUKA;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3NUECKON BEJIMUUHBI OT
JIPYTOU C UCITOIB30BAHUEM MPSIMBIX H3MEPEHU, TPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yJbTAaThl IOJYYEHHOH 3aBHCHMOCTH
bU3MYeCKNX BEJIWYMH B BUIE TpadukoB ¢ Yy4éToM aOCOJFOTHBIX
MOTPENIHOCTE  W3MEPEeHWH, JeflaThb  BBIBOABI MO  pe3yJibTaTaM
HCCJICIOBAHUS;
MIPOBOJNTh KOCBEHHBIE HM3MEpEHHS (U3NUYECKUX BEIWYWH, IMPU ITOM
BBHIOMpaTh ONTHUMAJbHBIA METOJ HM3MEpPEHHUs], OIEHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSIMBIX U1 KOCBEHHBIX U3MEPECHUI;
MIPOBOJIUTH OMBITHI 110 MPOBEPKE MPEJI0KEHHOW THUIIOTE3bI: TJIAHUPOBAThH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJYy4YEHHBIE PE3yJbTaTbl M JE€JaTh BBIBOJ O CTaTyCc€ NPEII0KEHHOU
TUIOTE3HI;
co0iro1aTh MpaBuiIa 0€30MacHOTO TPY/ia IIPH MPOBEJACHUHN UCCICAOBAaHUN B
paMkKax  y4eOHOro AKCIIEPUMEHTA, NpakTUKyMa H  y4eOHo-
MCCIIEIOBATENIbCKOM M TMPOEKTHOW JESATEIbHOCTH C MCIOJIb30BAHUEM
HU3MEPUTEIBHBIX YCTPONCTB U JTa00paTOPHOTO 000PYIOBAHNS,
pemiaTte pacy€THBIE 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
dbu3nYecKol MOJENbI0: Ha OCHOBAHMM aHaliv3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKOM MOJenu, OTBeyarolled TpeOOBaHUSIM 3ajayd,
IIPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYJIaThl (PU3NISCKUX
TEOpUM MPH HUCIMOJb30BAHUM MATEMAaTHUYECKHUX METOJIOB PEIICHUs 3ajaady,
MPOBOJIUTH PACUYETHI HA OCHOBAHUM MMEIOIIMXCS JAHHBIX, aHAIU3UPOBATh
pE3YyJIbTAThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YYETOM MOJYUYECHHBIX
pe3ybTaToB;
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« pemiaTh KayeCTBEHHBbIE 3a7aud, TPEOyIoIIHe NPUMEHEHUsS 3HAHUU U3
Pa3HBIX pa3feioB Kypca PU3MNKHU, a TaK)Ke UHTErpalluy 3HaAaHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA: BEICTPAUBATh JIOTUYECKYIO
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LEMOYKY PacCyXACHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
u  (Qusnueckue SBJICHUS, HCIOJIB30BaTh TEOPETUUYSCKUE 3HAHUS IS
OOBSCHEHHUSI OCHOBHBIX IPHUHIMUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOLIECCOB;

+ TPUBOAUTH MPUMEPHl BKIAJa POCCHUMCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKHU, B OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

+  AHAJIU3UPOBATH U OLICHUBATH MOCIECTBUS OBITOBOM U MPOU3BOJACTBEHHON
NEATeIbHOCTH YeJIOBEKa, CBS3aHHOW ¢ (PU3HMYECKUMM IIPOIIECCaMH, C
TTO3UIAMN DKOJIOTHYECKOM 0€e30IMacHOCTH, MPEICTaBICHUM 0
palMoOHAIbHOM IPUPOJIONOIH30BAHUH, a TaKxKe pa3zyMHOM
WCIOJIb30BAHUH JOCTUKCHUN HAYKA M TEXHOJOTMU I JATbHEUIIETrO
Pa3BUTHUSI YEJIOBEUECKOTO OOIIECTRA;

+  TMPUMEHATH Pa3IUYHBbIE CIIOCOOBI paboTH ¢ MHGOpMaLUE GU3NIECKOTO
COJIEp’KaHMUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HHQPOPMAIMOHHBIX
TEXHOJIOTHH, TIPH 3TOM HCIIOJIb30BaTh COBPEMCHHBIC MH(POPMAIMOHHBIC
TEXHOJIOTUH I TIOHMCKa, MepepabdOTKH W MPEIbSBICHUS yICOHOW H
Hay4YHO-TIOMYJIIPHON HHGOPMAIIUU, CTPYKTYPUPOBAHUS U HHTEPIIPETALINH
uHpopMaIu, MOJYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh  TOJIydaeMyr0 HWH(OpManui0 W  OIEHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCA 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HH(POPMALINH;

*  MPOSBISITH OpraHU3aIlMOHHBIE " IMO3HABaTEIbLHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPHOOPETEHHWS HOBBIX 3HAHMM B IPOIECCE
BBITIOJTHEHUS MPOEKTHBIX U YYEOHO-UCCIIEIOBATEIbCKUX PadOT;

« paboTaTh B TPYIIIE C HUCIOIHEHUEM pPa3JIMUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATH Pa0OTy IPYMIIbI, PALIMOHAIIBHO PACIIPEIEHATh NEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsiX, aJICKBATHO OICHUBAThH BKJIAJl KaXJAOTO M3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMAaTpUBAEMOM TPOOIIEMBI;

MPOSABJISTH MOTUBAIMIO K Oy ymiei mpodeccuoHaabHOM AesATeTbHOCTHU 110
CHENUAIBHOCTSIM (DU3UKO-TEXHUYECKOTO TTPOQuIs.

K xoHy o0yuenust B 11 Knacce peaMETHBIE PE3YyJIbTATHI JOJDKHBI OTPa)KaTh
c(hOpMUPOBAHHOCTD y O0YUYAIOIIMUXCS YMEHUM:
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MOHUMATh POJb (U3UKA B DKOHOMHYECKOW, TEXHOJOTUYECKOM,
COIIMAJIBHOM 1 3TUYECKOH chepax AesITeIbHOCTH YEIOBEKa, POJIb U MECTO
GU3MKM B COBPEMEHHOW HAy4yHOW KapTHHE MUpPA, POJib aCTPOHOMHUU B
NPAaKTHUECKON JIEATEIBHOCTH 4YeJNOBEeKa U JaJbHEHWIIeM Hay4YHO-
TEXHUYECKOM PAa3BUTHUH, 3HAUCHHUE OMUCATEIbHOM, CHCTEMaTU3UPYIOIIEH,
OOBSICHUTEILHON M MPOTHOCTHYECKOW (PYHKIMH (pU3mdeckoil Teopun —
AIIEKTPOJUHAMUKHY, CIICIHATILHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOU
busuku, posib GU3NUECKOM TeoOpur B (POPMUPOBAHUU TMPEACTABICHHUMN O
(bu3MYecKoi KapTUHE MHUPA, MECTO (PU3UYECKON KapTHHBI MUpPA B O0IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUI O IPUPOJIE;
pa3nuyaTh YCIOBUS TPUMEHHMOCTH Mojeled (HU3UYECKUX Tl U
NPOIECCOB  (SIBIICHUI): OJHOPOAHOE JIEKTPUYECKOE M OJHOPOIHOE
MarHUTHOE ITOJIsI, TApMOHWYECKHUE KOJICOaH!sI, MAaTeMaTHYCCKUI MasTHUK,
UJCATbHBIA TPYXWHHBIA MasSTHUK, TAPMOHHYECKHUE BOJIHBI, WCATHHBIN
KOJIeOaTeNbHbIN KOHTYP, TOHKAs TUH3a, MOJIeTIeH aTOMa, aTOMHOTO Si7pa 1
KBAaHTOBOM MOJIC/IM CBETA;
pasznuyarh ycioBus (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, TOHMMAaTh BCEOOUIUI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYCHHOCTH HCITOJIH30BAaHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh U OOBSCHATH AJICKTPOMATHUTHBIE MPOIIECCHI U SIBJICHUS,
UCIIOJIb3YSl OCHOBHBIE TIOJIO)KEHHUSI W 3aKOHBI AJICKTPOJUHAMUKH U
CICIMAaTbHOM  TEOpPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHCHHS
ANEKTPUYECKOrO 3apsjaa, cwia Awmmepa, cuna JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMH, mpaBwio Jlenma, cBsizp OJJIC
CAMOMHIYKIIMM B DJEMEHTE DIEKTPUYECKOH IEMH CO CKOPOCTHIO
W3MEHEHUS  CWJII  TOKa,  TMOCTYJaThl  CIENUaJbHON  Teopuu
OTHOCHUTEJIbHOCTH DUHINTEIHA);
aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MTPOIIECCHI U SIBJICHHUS, UCTIOIB3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dotordpdexra, mnepBbld U BTOpoOM mocrynarel bopa, npuHIMI
COOTHOIIIEHUsI HeomnpenenéHHocteil ['eiizenOepra, 3aKOoHBI COXpaHEHUS
3apsA0BOTO M MacCOBOTO YHCEN M DHEPTUU B ANIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacnaaa);
ONHCHIBATh (PUBUUYECKHUE TPOIECCHI W SIBICHUS, WCIOJB3YS BEIMYMHBIL:
HaAMPSHKEHHOCTD AJIEKTPUIECKOTO TOJIS, TOTCHITHAI JICKTPOCTATUIECKOTO
MOJII, Pa3HOCTh TOTEHIMAJIOB, JJEKTPOJBIDKYIIAS CUJIA, WHIYKIUS
MarHUTHOTO TIOJSl, MAaTHUTHBIN TOTOK, cwiia AMIiepa, WHIyKTUBHOCTB,
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AIEKTPOJBIKYIIAST CHUJIA CAMOWHIYKIIMH, SHEPTUS MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKHM WMITYJIbC, IIOJIHAS JHEPrus,
DHEpIHsl TMOKOS CBOOOTHOW YAaCTHIIBI, DHEPTUS M HUMITYyJIbC (OTOHA,
MacCOBO€ HYHCJIO U 3apsia sApa, DHEPTUs CBSI3U spa; OOBICHSTH
OCOOCHHOCTH TpPOTEKaHWS (HU3UICCKUX SBICHUN: DIICKTPOMarHUTHAs
WHIYKITUS, CAMOWHIYKIIHS, pe30HaHC, MHTep(epeHIIHs BOJH, TU(paKIus,
JUCTIepCHsl, TOJTHOE BHYTPEHHEE OTPaKEHUE, POTOATEKTPUIECCKHM dPPeKT
(poroaddexr), anvda- u OeTa-pacnagsl sSAep, TaMMma-u3IydeHUE sIep,
(bu3HYecKre MPUHIINAITHI CIIEKTPATHLHOTO aHAIW3a B pabOoTHI J1a3epa;
OTIPEJICNISITh HAINpaBlIeHWE WHAYKIIMM MAarHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CUJIbl AMmepa u cuiibl JlopeHna;

CTPOUTH U300paKEHHE, CO3/1aBaEMOE MJIOCKUM 3€pKajiOM, TOHKOH JTHH30M,
U PaCCUHUTHIBAThH €TO XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOITOJIATAIOIINE ACTPOHOMHUYECKHE TOHSATHUS, TCOPHH H
3aKOHBI JUIA aHaiW3a W OOBSICHEHHA (U3MYECKUX IPOIIECCOB,
MPOUCXOMSIINX B 3BE37aX, B 3BE3HBIX CHCTEMAaX, B MEXTaJaKTUUECKON
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLNHM 3BE3]] U BeeneHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCHUMOCTCH (DM3MYECKUX BEIUYUH C
WCIIOJIb30BAHUEM TIPSAMBIX HW3MEPEHH, TpPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yibTaThl TOJYYEHHOW 3aBUCHUMOCTHU
¢u3NYeCKUX BEIMYMH B BHIE TpapuKOB ¢ Y4ETOM aOCONFOTHBIX
MOTPEITHOCTeH  W3MEPEHHMH, JenaTh BBIBOJALI 10  pe3yJbTaTaM
UCCJICIOBAHMUS;

MPOBOJUTh KOCBEHHBIE HU3MEpPEHUS (U3MUECKUX BEIMYMH, MPU ITOM
BBIOMpaTh ONTHMAJIBHBI METOJI M3MEPEHHsI, OIICHUBATh A0COIIOTHBIC U
OTHOCHUTEIBHBIC MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHHI;
IIPOBOJIUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON THIIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJIyYCHHBIC Pe3yJIbTaThl W JeJaTh BBIBOJ O CTaTyce NPEIIOKEHHOU
TUIOTE3bI;

OTMHMCHIBATH METO/IbI MOTYUEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coO01aTh TIpaBuia 6e30MacHOro TpyJa Py MPOBEICHUN UCCIEOBaHUI
B paMKax Y4YeOHOro OKCIEpMMEHTa, MpakTUKymMa H  Yy4eOHO-
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HCCIIEIOBATENIbCKOM M MPOEKTHOM JIESITEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0OBaAHMUS;

pelaTte pacu€TrHble 3aJayd C SIBHO 3aJaHHOM W HEIBHO 3aJaHHOM
(u3MYEeCKO MOJIENbI0: HAa OCHOBAaHMM aHajau3a YCJIOBHUS BbIOMpPATh
dbu3nueckue MOJeIM, OTBEYalolue TpeOOBaHUSM 3a/layd, MPUMEHSTH
bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH W MOCTYJNAThl (PU3NYECKUX TEOPHil
NPy MCIOJIb30BAHMM MaTEMAaTHUUYECKHX METOJOB pelieHus 3ajad,
MPOBOJAUTH PACUYEThl HA OCHOBAHUM UMEIOIINXCS JaHHBIX, AHATU3UPOBATh
pE3yAbTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YUETOM MOIYUYEHHBIX
pE3yJIbTaTOB;

peniaTh KayeCTBEHHBIC 3aJaud, TpeOyrolue NPUMEHEHUsS 3HaHUM U3
pa3HBIX pa3ienioB Kypca GU3HNKH, a TAKKE UHTETPAINH 3HAHUN U3 APYTHX
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUMBATh JIOTMYECKYIO
LETOYKY pacCyKIEHUW C ONIOPOW HA N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

UCIIOJb30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITMTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOANTh TIPUMEPHI BKJIaJa POCCHUUCKUX € 3apyOEKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYyKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBON U MPOU3BOICTBEHHOMN
NEATeIbHOCTH YEJIOBEKAa, CBSI3aHHOM € (PU3MYECKUMH IPOIECCAMH, C
MO3UIAA  3KOJIOTUYECKOU 0€30MacHOCTH, MPEJICTABICHUMN 0
palMoOHAIbHOM IPUPOJIONOIH30BAHUH, a TaKxe pa3zyMHOM
WCIOJIb30BAaHUU JOCTUKECHUN HAYKA M TEXHOJOTMH I JaTbHEUIIETrO
Pa3BUTHS YEJIOBEYECKOI0 00IECTBA;

IPUMEHSATH pa3InyHble CIIOCOOBI paboThl ¢ MH(poOpMaIel PU3NIECKOTO
CONIEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HWH()OPMAIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE MH(OpPMAIMOHHBIE
TEXHOJIOTUU [JISl TIOMCKA, TEpepabOTKU W TPEIbSBICHUS Y4YEOHOU U
HAy4HO-TIOMYJISIpHOU MH(GOPMAIIH, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uHpopMaIu, MOJYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydaeMyr HWH(OpMaInuio W OIEHUBAaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIONIMXCS 3HAHUW, TaK M HAa OCHOBE
aHaJM3a UCTOYHUKA WH(OPMALINY;

30



IPOSBIISATH OpraHu3alMOHHBIE u MMO3HABATEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsI HOBBIX 3HAHUW B  TMpollecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-UCCIIEIOBATENbCKUX padoT;
paboTaTh B TIpyMNNe C HCHOJHEHUWEM PA3IHYHBIX COLUANbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyNIIbl, PAlMOHAIBHO PACIPEENIATh JEATENbHOCTD

B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJl KaXJAOI0 U3

YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaeMOl MpoOIeMbl; MPOSBISAThH

MOTHBaLMIO K Oyayumieil npoecCHOHaNbHOM  AESATENBHOCTH 110

CHENUATIBHOCTSIM (U3UKO-TEXHUUYECKOTO TTPOQuIs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyectBo 4yacos DIeKTPOHHbBIE
(uudposbie)
Ne HaunmMeHoBaHMe pa3/iesioB U TeM Kontpoanneie | IIpakTHyeckne | ofpasoBaTeibHbIe
n/n IPOrpamMMebl Bcero padoThI padoTHhI pecypcbl
Paznen 1. MEXAHUKA
9 bubnmoreka [IOK
1.1 Kunematuka, JuHaMHKa, CTaTUKa 13 1 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 13

Paznen 2. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUNHAMUKA

5 bubnunoreka [JOK
2.1 Tepmonunamuka. TernoBble MalTuHBI 10 1 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 10
Paznen 3. JIEKTPOJIUHAMUKA
1 bubnnoreka [JOK
3.1 DIEKTPUUECKOE MOJIe 11 1 https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
PezepBHOE Bpems 11 https://m.edsoo.ru/f16b68d7
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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I'ocynapcTBeHHOEe aBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupexaenne Ceepaiiosckoii odaactu «I'ybepHaTopckuii aunei»

11 KJIACC
KonauyecrBo yacos DJIeKTPOHHbIE
(uudposrbie)
HauMeHOBaHHe Pa3/Ie/IoB H TeM Kontposnbneie | IlpakTHdeckue  ofpaszoBaTesbHbIe
Nen/m | mporpammbl Bcero padoThI padoThI pecypchbl
Pa3znea 1. JIEKTPOJAMHAMUKA
MarauTHO€ 110J1e U 3JIeKTPOMarHUTHAs
UHIYKLUSA 1 2 bubmauoreka ITOK
1.1 13 https://m.edsoo.ru/39859ef1
Hroro no pasneny 13
Pa3znen 2. KOJIEBAHUS U BOJIHBI
1 1 but6mmoreka [IOK
2.1 Mexanuuyeckue KoueOaHus U ONTHKA 10 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 10

Pa3nea 3. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

bubmunotexa LIOK

3.1 KopnyckynsipHO-BOITHOBON Ayanu3m 11 https://m.edsoo.ru/39859¢f1
Hroro mo pazneny 11
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 134

31



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

*  O@uzwuka. 10 knacc. YriyOn€HHbIN YPOBEHBY» — yU4eOHHK aBTOpa B. A.

KacesnoBa. AxuronepHoe o61miectBo «M3narensctBo «IIpocBemenuey o

®dwuzuka. 11 knacc. YrinyOn€HHbIi ypoBeHb» — y4eOHUK aBTOpa B. A.

KacesnoBa. AxunonepHoe o6miectBo «M3narensctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA
*  Jlunaktuueckue matepuansl Jpoda Beprukans. Mapon E. A. @usuka. 10 kmace

K yue6uuky B. A. KacbsHoBa YriayOneHHbIN ypOBEHb
*  Junaxtuueckue marepuaisl Jpoda Beptukans. Mapon E. A. @usuka. 11 kiiace

K yuebnnky B. A. KacesHoBa YrimyOneHHbBIN YPOBECHb

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. Epunas xoiutexkimsa OI'UC «Mos mkoaa» https://m.edsoo.ru/7f41a4a6

2. Poccuiickuii 001eo0pasoBarenbHbIii moprain - http://music.edu.ru/
3. Jlerckwue 3eKTpOHHBIC KHUTH M mpe3eHTamnuu - http://viki.rdf.ru/

4. Enunas xomnekuus L{udposeix ObpaszoBarensubix Pecypcos. — Pexxum qocrymna:

http://school-collection.edu.ru
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonauyecrBo 4yacos DJIEeKTPOHHbBIE
uudgposbie
Ne Koutpoasnbie | IlpakTuueckue 00pa3zoBaTeJbHbIe
n/n Tema ypoka Bcero padoThI padoThI pecypchl
KunemaTuka noctynaresbHOro JBUKEHUS bubanorexa [JOK
1 1 https://m.edsoo.ru/1beef346
YpaBHEHUS IBUKEHUS bu6mmorexa [IOK
2 1 https://m.edsoo.ru/3a7fde29
I'padyki OCHOBHBIX KHUHEMATHUECKUX bubanorexa [JOK
3 apaMeTpPOB 1 https://m.edso00.ru/34c49931
KpuBonnHeliHoe qBUXKEHNE bubmmoreka [IOK
4 1 https://m.edsoo.ru/ca2def03
Pemrenue 3amad mo KnuHeMaTuKke 1 bubmuoreka [JOK
5 1 https://m.edsoo.ru/7f18fda3
Junamuka. 3akonsl HproToHA. bubnuorexa [JOK
6 1 https://m.edsoo.ru/eabbded1
Cwitel B MEXaHUKE. bu6mmorexa [IOK
7 1 https://m.edsoo.ru/e9a52f02
JIB1>KeHME CBSI3aHHBIX Tl 1 bubnmnoreka [JOK
8 1 https://m.edso0.ru/30a108a5
Pemenne 3agau o teme «J[uHamuka bu6mmoreka [{OK
9 1 https://m.edsoo.ru/89ba7190
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Cratuka. YcioBue paBHOBECHS Tela. bubmuorexa [JOK

10 https://m.edsoo.ru/761d18aa
entp TsxecTH. Buasl paBHOBECHS. bubnuoreka [IOK

11 https://m.edsoo.ru/a99549a7
I'uopocraTrka bubnmnorexa [JOK

12 https://m.edsoo.ru/b7560bbf
Kontponbnas padora Nel o teme bubmuorexa [JOK

13 «MexaHuKay https://m.edsoo.ru/f738109¢c
OcnoBsl MKT. I"'azoBbI€ cMecHu bubmuoreka [JOK

14 https://m.edso0.ru/71cbb4f5
Pemenne 3amay 1o TeMe  «YpaBHEHUE bub6mmoreka [IOK

15 COCTOSIHUSI MJI€aJIbHOTO Ta3a https://m.edso0.ru/33196fbe
Pemenue 3agau o teme «I'a30BbIe 3aKOHBI» bubmuoreka [JOK

16 https://m.edsoo.ru/1242f32e
Pemenne rpadudeckux 3agad 1o teme bubnnorexa [JOK

17 «HM30- nponeccr» https://m.edsoo.ru/5a9e4a64
Omnpenenenre KCTPEMaIbHBIX TapaMeTPOB bub6mmoreka [IOK

18 https://m.edso0o.ru/141d3837
[TonynpoHuIiaeMble MeperopoikKu bubmuorexa [JOK

19 https://m.edsoo.ru/57dba505
[TepBrlil 1 BTOPOI 3aKOH TEPMOJIMHAMUKHU bubmuorexa [JOK

20 https://m.edsoo.ru/bdf997fb
[ToBepXHOCTHBIH CIION KUIAKOCTH bubnmoreka [JOK

21 https://m.edsoo.ru/9aba2b0a
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TenmoBble ABUTATEH. bubnmoreka [IOK

22 https://m.eds00.ru/22757f26
Kontponbhas padbota Ne2 o teme bu6mmoreka [IOK

23 «MonexynsipHasi GU3MKa ¥ TEPMOJANHAMHUKA https://m.edsoo.ru/11abfa0a
OnexrtpocTtatuka. Kongencarop bubnnorexa [JOK

24 https://m.edsoo.ru/0ae2cd84
Pemenue 3amad mo reme «DJIEKTPOCTATHKAY bu6nuoreka [JOK

https://m.edso0.ru/1fa86499

25 https://m.edso00.ru/2cb29676
DHeprusi B3auMOAEHCTBUS 3apsioB bu6mmorexa [JOK

26 https://m.edso0.ru/a28aa7ad
27 CoenuHeHne KOHJIEHCATOPOB bu6mmorexa [IOK
bubnuoreka [JOK

https://m.edsoo.ru/2b95d57e

Pacuer  KomuyecTBa  TEIUIOTHI,

BBIJICIISIFONIETOCS TIPU COSAMHEHUH bubmuoreka [JOK

28 KOHJIEHCAaTOPOB https://m.eds00.ru/653d3459
PellIeHIe a8 bubnmnoreka [JOK

29 A https://m.edsoo.ru/9aa79a7d
PelIeHIe 3aaT bu6mmorexa [IOK

30 A https://m.edsoo.ru/dclcaac0
KonTponbhas pabota no teme bubnnorexa [JOK

31 «DJIEKTPOCTATHKA» https://m.edsoo.ru/9f5a574c
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bu6mmorexa [IOK
32 Pemienue 3anau 1 https://m.edsoo.ru/4bb8294b
bubmuoreka [JOK
33 Permenne 3amau 1 https://m.edso0.ru/13f0a221
bubmuoreka [JOK
34 Pemenue 3amau 1 https://m.edsoo.ru/d6532eb9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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11 KJIACC

KoaudecTBO yacoB DJIeKTPOHHBIE
uupposbie
KOHTpOJILHLIe HpaKTH'—IeCKHe Oﬁpag()BaTe_]]beIe
Nen/m | Tema ypoka Bceero | paborel padoThI pecypcsbl

JIBWOKEHHUE  DJIGKTPHYECKUX  3apsioB B bubmuorexa [JOK

1 3IEKTPUYECKOM I10JIe 1 https://m.eds00.ru/487a8593
3akoH Oma aJis OJHOPOJHOTO YydYacTKa H bubmmorexa [JOK

2 MOJIHOM Lenu 1 https://m.edsoo.ru/4clabcch
[TpaBuna Kupxroga bubnnorexa [IOK

3 1 https://m.edso0.ru/d35d5262
MOMHOCTB AAEKTPUUECKOTO TOKA B IETISX C
[apaJuIeJIbHBIM U IIOCIEN0BATEIbHBIM bu6mmoreka [JOK

4 COCAUHEHHUEM IIPOBOJHUKOB 1 https://m.edso0.ru/26d9c5ba
[Tepesapsnka KOHIEHCATOPOB bubmmorexa [JOK

5 1 https://m.edsoo.ru/a37a0c21
HenunelHbIe 3IEMEHTHRI B HEITIX bubmnoreka I1IOK

6 MIOCTOSTHHOTO TOKa 1 https://m.edsoo.ru/ad7718d7
MarnuTHO€ 1moJje. DIeKTPOMarHUTHAS bubnunorexa [JOK

7 WHIYKIAS 1 https://m.edsoo.ru/c97afaal
Cuna Ammiepa u cuna Jloperia bubnmorexa [JOK

8 1 https://m.edso00.ru/504e98c7
OneKTpOMarHuTHasl NHAYKIHS bubnnorexa [IOK

9 1 https://m.edsoo.ru/d518be4b
Penrenne 3amau 1 bu6mmoreka [JOK

10 1 https://m.eds00.ru/93617bd9
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Penrenue 3agau bubmnoreka [HOK

11 https://m.eds00.ru/30ff9608
JIBuKeHHe METAIITHYECKUX TIEPEeMbIUeK U bubnnorexa [IOK

12 MarHuTHOM TI0JIe https://m.edsoo.ru/0b58190a
Konrtponsnas padoraNel no teme bubnnorexa [IOK

13 «OJIEKTPOINHAMUKA» https://m.edsoo.ru/5b55¢307
Mexannyeckue KoieOaHus Bu6uorexa [JOK

14 https://m.edsoo.ru/41c4ae8a
MexaHU4eCcKUe BOJIHBI bu6mmorexa [JOK

15 https://m.edsoo.ru/b3efaOcl
DNeKTpOMAarHUTHBIC KOJICOaHUSI U BOJIHBI bubnmnorexa [JOK

16 https://m.edsoo.ru/48150bd8
bu6mmorexa [JOK

17 DneKTpOMarHuTHBIC KoJIeOaHusI B KOHTYPE https://m.edsoo.ru/a6dec188
[IpeBpareHust 3HEPTUU B KOJICOATEITHHOM bubnuorexa [JOK

18 KOHTYpE https://m.edsoo.ru/15abe140
IIepemeHHBI TOK. Pe30HaHC HanpskeHUN U bubnnorexa [IOK

19 TOKOB https://m.edsoo.ru/0235cc02
bu6mmoreka [JOK

20 MexaHu4ecKue M dJICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/4dfda618
3aKOHBI reOMETPUYECKOMN ONTHUKHU. bubnuorexa [JOK

21 [TocTpoenne nzo0pakeHU https://m.edsoo.ru/bbc22726
[Toctpoenne wm300pakeHW B TUIOCKUX bubnnorexa [IOK

22 3epkanax. ONTHYECKHE CUCTEMBI https://m.edsoo.ru/621eae9d
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Konrponsnas padora Ne 2 o reme «OnTHKA. bubmumorexa [IOK

23 Konebanust u BOJIHBI» 1 https://m.edsoo.ru/7ee60ca8
Penrenue 3agau bubmnoreka [IOK

24 1 https://m.edsoo.ru/b3cOad1l
JudpakiroHHas perieTka bubnuorexa [JOK

25 1 https://m.edsoo0.ru/88f69d2b
Penrenue 3amau bu6mmorexa [JOK

26 1 https://m.edso00.ru/76484025
dororpdext. 3akonsl hoTodddexra bubmmorexa [JOK

27 1 https://m.edsoo.ru/8ae09b98
VYpaBHeHue DHHIITEIHA bubnuorexa [IOK

28 1 https://m.edso00.ru/7c1db385
[Ipumenenue nocrynaroB bopa bubnuorexa [IOK

29 1 https://m.edso00.ru/87ce9498
3aKOH paJiMOaKTUBHOIO pacnaja bubnuorexa [IOK

30 1 https://m.eds00.ru/e3c99692
Pemenue 3ana4 bubmuorexa [IOK

31 1 https://m.edso0o.ru/7a0c439a
Kontponbnas pabora Ne 3 o teme bubmuorexa [{OK

32 «KBanroBas puzuka» 1 https://m.edsoo.ru/e0399319
Pemenue 3amay bubmuoreka [JOK

33 1 https://m.edso00.ru/72e93d09
Penrenue 3amau Bu6morexa [JOK

34 1 https://m.edsoo.ru/6add2644
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM IMPOT'PAMMBI10
KJIACC

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

rff)(:)l:sepﬂemo NMPOrpaMMbl cpeHero 001ero 0Opa3oBaHus
ro
pe3yJabTara
10.1
JleMoHCTpHpOBaTh Ha TpPUMEpPax poJib M MecTo GU3UKA B (HOPMHUPOBAHHH
COBPEMEHHOM HAay4yHOM KApTUHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTHUM, B IPAKTUYECKON IEATEIbHOCTH JIHOIEH
10.2
Y4UTHIBaTh FPAHULIBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIENel: MaTepuaibHas
TOUYKa, MHEPIHAIbHAA CHCTeMa OTCuéra, aOCOIMIOTHO TBEPAOE TEJO, UICANIbHBIN Ta3;
MOJIETIM CTPOECHUS Ta30B, JKUIAKOCTEN U TBEPIBIX TEJ, TOYEYHBIN JIEKTPUUECKUI 3apsij
— IIpU penIeHuu PU3NIECKUX 3a/1a4
10.3

PacniozHaBaTh (huznyeckue siBIeHUs (IPOLecchl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYJSIPHO-KMHETUYECKOW  TEOpUU  CTPOCHHUSA  BEIIECTBA U
AJIEKTPOAMHAMHUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIUHEWHOE JBUKCHHUE,
CBOOOHOE Ta/ICHUE Tel, ABIKEHHE 110 OKPYKHOCTH, UHEPIIHs, B3aUMOACHCTBUE TEI;
muddy3us, OpOyHOBCKOE IBIKEHUE, CTPOSHUE KUIKOCTEH M TBEPIBIX TEll, U3MCHECHUE
o0bEMa Ted MpH HarpeBaHuWU (OXJIAXJAECHWUHU), TEIUIOBOE PaBHOBECHE, HCIApEHUE,
KOoHACHCanus, IJIaBJICHUC, KpUCTAJUIM3alluA, KHUIICHHUC, BJIAJKHOCTH  BO31YyXa,
IMOBBIICHUEC JABJICHHA I'a3a IMPU €ro HarpC€BaHWM B 3aKPBITOM COCY/C, CBA3b MCIKIY
napaMeTpaMH COCTOSIHUSI Ta3a B M30IPOIECCax; dICKTPH3aLuUs Tell, B3aUMOJeHCTBHE
3aps0B
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10.4

OnuchiBaTh MEXaHUYECKOE JBM)KEHUE, HUCHONb3ysd (U3NYECKHE BEIUYHMHBL:
KOOPJAMHATA, IIyTh, IEPEMEILECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa, UMITYJIbC
TeJla, KUHETHYecKas SHEeprusi, IMOTEHLUalbHAs OSHEprusi, MexaHudyeckas paboTa,
MeXaHUYeCcKasi MOIIHOCTb; IPU ONMKUCAHUH MTPABUIBLHO TPAKTOBATH (PU3NUECKUN CMBICIT
UCTOJIb3YyEeMbIX BEJMYMH, HMX OOO3HAYEHHUS U EIWHUIBI, HAXOIUTh (HOPMYIIBL,
CBSI3BIBAIOIME TAHHYIO (PU3UUECKYIO BETUUMHY C IPYTHMMHU BEIUIHMHAMHU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBbIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHHSI, HCIIONb3YS
¢bu3nyecKkre BETUUUHBL: JaBICHHE ra3a, TEMIIEpaTypa, CPeAHss KUHETHUeCKasi SHepTrHs
Xa0TUYECKOTO JBIDKCHUS MOJIEKYN, CpeJHEKBaJgpaTU4yHasi CKOPOCTh MOJEKYI,
KOJIMUYECTBO TEIUIOTHI, BHYTPEHHSSI YHEprusi, paboTa raza, Kod(UIKUEHT MOJIe3HOTO
JIEHCTBHS TEIUIOBOTO JABUTaTEINs; IPU OMUCAHUU MPABUIBHO TPAKTOBATH (hU3MUYECKUN
CMBICJT UCHOJB3YEMBIX BEJIMYMH, UX 0003HAUYECHUS M €IWHUILIbI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME TaHHYIO (GU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAM

10.6

OnuchIBaTh M3y4YE€HHBIE 3JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U SJIEKTPUUYECKUE SIBJICHUS
(mpomecchl),  UCHONB3YS  (U3UYECKUE  BEJIMYUHBL:  DJIEKTPUYECKUU  3apsil,
ANEKTPUYECKOE I0JIE, HAIPSKEHHOCTD 110JIs1, HOTEHLMAJ, PAa3HOCTH ITOTEHIIUAJIOB; U
OINMCAHWUU TPABUJIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCMOJIb3YEeMbIX BEIMYUH, HX
0003HAYCHHUS U €IMHUIIBI; YKAa3bIBATh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PH3UUECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMU
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10.7

aHAJIM3UPOBATh (PU3MUECKUE MPOLECCH U SIBJICHUS, UCIIOB3Ys (PU3NYECKUE 3aKOHBI U
IPUHIUIBL: 3aKOH BcemupHoro tsarorenus, I, II m III 3akonsl HeloTOHA, 3aKkoH
COXpaHEHUs MEXaHUYECKOW DHEPruM, 3aKOH COXPAHCHUS HMIIYJIbCA, IIPUHLIIUI
CYNEpIO3ULIMM CWJI, IPHUHLMII PAaBHONPABHUS WHEPLHUAIBHBIX CHCTEM OTCYETa;
MOJIEKYJIIPHO-KUHETHYECKYIO TEOPUIO CTPOCHMS BEIECTBA, a30BbIC 3aKOHBI, CBS3b
CpEeIHEN KMHETHMYECKOM 3HEpruM TEIUIOBOIO ABM)KEHHUS MOJIEKYJ C aOCOJIIOTHOM
TEMIIEpaTypOH, NIEPBBIM 3aKOH TEPMOJAVHAMUKH; 3aKOH COXPAHEHHMsI DJIEKTPUUYECKOTO
3apsiza, 3akoH KyJlloHa; mpu 3TOM pa3nudarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
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MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIE NPUHLMUIBI JACUCTBUS MAIllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS UX O€30MacCHOIO HCIOIb30BaHUS B IOBCEIHEBHOM
KU3ZHU

10.9

BBITIONTHATE KCHIEPUMEHTHI 110 MCCIIEOBAHNI0 (PH3UYECKHUX SBJICHUH H MPOIECCOB C
UCTIOJIb30BaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHUH; MpH 3TOM (POpMyIHUpOBaTH
npobiemMy (3a7avy) W TUIIOTE3y y4eOHOTO SKCIEpHMEHTa, COOMpaTh YCTAaHOBKY W3
NPENIO’KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT H (HOPMYITHPOBATH BHIBOIBI

10.10

OCYHIGCTBJ'ISITI) MMpAMBIC 1 KOCBCHHBIC H3MCPCHUSA (1)H31/I‘I€CKI/IX BCJIMYHH, IIPHU 3TOM
BI)I6I/IpaTI) ONITUMAJILHBIA CIIOCO0 HU3MCPCHUA W HCIIOJIB30BAaTh HM3BCCTHBIC MCETO/bI
OLIEHKH MOTPEIIHOCTEN U3MEPEHU N

10.11

UccnenoBath 3aBUCHUMOCTH MEXAY (U3HUECKUMHU BEIMYMHAMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHHUI; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH Pe3yJIbTaThl
MOJTy4E€HHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE TaOIUIl U rpadukoB, AenaTh
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEJOBAHMUS

10.12

Cobmronate npaBuiia 6€30MacHOrO TPyJAa MPU MPOBEACHUHU HCCIEIOBaHUN B paMKax
y4eOHOr0 3KCIIEPUMEHTa, y4eOHO-HUCCIIeI0BATEILCKOM U IMPOEKTHOM NeATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U 1aOOPaTOPHOro 000PYA0BaHUS

10.13

Pemate pacu€rHble 3ajauM C SBHO 3aJaHHON (PU3MUYECKONW MOAENbIO, HCIOJIb3YS
¢u3nyeckre 3aKOHbI M NPHUHLMUIIBI, HA OCHOBE aHaJM3a YCJIOBMS 3aJaud BBIOUpATh
(bu3nUecKy0 MOZENb, BBIIACIATh (PU3NUECKUE BETUUYUHBI U (HOPMYJIIbl, HEOOXOIUMBIE
Uil €€ pelleHHs, NPOBOAUTH pacdy€Tbl M OLICHMBATh PEAIBHOCTh IIOJY4YEHHOIO
3Ha4eHUsI PU3NIECKON BETUUYNHBI

10.14

Pemarts kauecTBEeHHEBIE 3ala4u: BBICTPpAnUBATh JIOTHYCCKH HCIIPOTUBOPCUUBYIO LICIIOYKY
paccyXIeHHil C OMOpONl Ha W3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (Pu3nyeckue
SIBJICHUS

10.15

Hcnonp30BaTh MpH pemieHUH Y4eOHBIX 3aJad COBpPEMEHHbIe HH(GOPMalMOHHbIE
TEXHOJIOTMM JJII TIOMCKA, CTPYKTYpHUPOBAHUS, HWHTEPIPETALUU W IMPEICTABICHUS
yueOHOW W HAy4YHO-TIONYJSpHONW UWHGOpMAIUU, TMOIYYECHHOH U3 Pa3IMYHBIX
MCTOYHUKOB; KPUTHUECKH aHATM3UPOBATH NOTYyYaeMyI0 HHPOPMAIUIO

10.16

[IpuBoauTs TpHUMEPHI BKJIaJAa POCCHUCKUX M 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUN
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10.17

Hcnonp30BaTh TEOpETHYECKUE 3HAHHS IO (HU3UKE B TOBCEIHEBHOW JKU3HU IS
obecrieueHuss 0€30MaCHOCTH TMpU oOOpamieHuu C TOpudopaMu W TEXHHUYCCKUMU
YCTPOMCTBAMHM, JIsi COXPAaHEHHS 3JI0POBbS M COOIIOIACHUS HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKPYIKAIOIIeH cpejie

10.18 PaboTtath B rpymnme C BBIIIOJHEHHEM pA3IUYHBIX COLMAIBHBIX DPOJICH, IJIAHHUPOBATH
[paboTy rpYIIIIbI, pAlMOHAIILHO PACIpenesaTh 00A3aHHOCTH U IIJIAHUPOBATh AESITEIbHOCTD
B HECTaHAAPTHBIX CUTYyalMsAX, aJeKBAaTHO OLEHMBATH BKJIAJ KaXJOTO W3 yYaCTHUKOB
IpYyMIbl B pELIEHNE paccMaTprUBaeMOi MpoOIeMbl
11 KJIACC
K IIpoBepsiemble mpegMeTHBIC Pe3yJIbTAThI OCBOCHUSI OCHOBHOH 00pa3oBaTeIbHOI
on
NPOrpaMMbl cpeHero oodmero o0pasoBaHus
MpOBEPsieMO
ro
pe3yabTara
111 .
JleMOHCTpHPOBAThH HA MPUMEPaX POJIb U MECTO (PU3UKH B POPMUPOBAHUHN COBPEMEHHOM
HAay4YHOM KapTUHBl MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKUM M TEXHOJIOTMM, B
IIPAKTUYECKON JAESITENBHOCTH JIOAEH, LIEIIOCTHOCTh U E€IUHCTBO
¢bu3nueckoil KapTHHBI MUpa
11.2 . .
VY4uuThIBaTh TpaHMULBI NPUMEHEHUS HM3YYEHHBIX (PU3NYECKUX MOJeNeil: TOYeUHbII
JNEKTPUYECKUH 3aps], sAepHas MOJENIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siipa IIpU
peieHny (PU3NYEeCKHX 3a1a4
11.3

Pacnio3HaBath Qusnueckue sBieHus (TPOIECChl) U OOBSICHITh UX HA OCHOBE 3aKOHOB
JIEKTPOAMHAMUKY M KBAaHTOBOW (DM3UKHU: BIIEKTpUYECKas MMPOBOAUMOCTh, TEIUIOBOE,
CBETOBOE, XHWMHUYECKOE, MarHMTHOE JE€HCTBHUS TOKA, B3aUMOJCHCTBHE MAarHHUTOB,
QJICKTPOMArduTHasA WHAYKIUA, HeﬁCTBHC MAarauMTHOI'O 10JII Ha NPOBOJHUK C TOKOM U
JOBYOKYIIMICS 3apsii, 2JEKTPOMAarHUTHbIE KoJIeOaHUS U BOJHBI, IPSMOJUHEIHOE
pacrpocTpaHeHHe CBETa, OTPaKEHHE, MpeIoMIIeHUe, MHTephepeHus, JupaKkius u
MOJIIpU3aIisl CBETa, TUCHepCHs cBeTa, ¢orodnekrpudeckuii d¢dext (hotorddekr),
CBETOBOE JaBJICHHWE, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOJOPOJa,
€CTEeCTBCHHAsI M HCKYCCTBEHHAs PaJIMOAKTHBHOCTb
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114

OHI/ICLIBaTL HSyHGHHLIe CBOﬁCTBa BCIIECCTBaA (Z-).IIGKTpI/I‘-IeCKI/IC, MAar"HuTHBIC, OIITUYCCKUC,
SHGKTpI/I‘-IeCKyIO HpOBO,Z[I/IMOCTI: pa3JII/I‘{HBIX cpen) nu BHCKTpOMaI‘HI/ITHBIG SAIBJICHUSL
(mporuiecchl), UCHONB3YS (PU3NUECKUE BEIMYMHBL: AIICKTPUUYECKHH 3apsl, cujia TOKa,
AIEKTPUUECKOE HAMPSIKEHHE, SJICKTPUIECKOE COMPOTUBIICHUE, PA3HOCTDh IMOTEHIIMATIOB,
D/1C, paborta Toka, WHAYKIMS MarHHTHOTO MoJis, cwia Awmmepa, cwia JlopeHia,
I/IHJIYKTI/IBHOCTI) KaTyIHKI/I, BHCpFI/ISI BHCKTqueCKOFO U MAarHuTHOI'O HOJ'IGI\/’I, nepno;l 158
4acToTa KoJjeOaHWii B KoJieOaTeJIbHOM KOHTYpE, 3aps] M CHJla TOKa B IIpOIecCe
rapMOHHUYECKHX DJIEKTPOMArHUTHBIX KOJeOaHui, (OKYCHOE pacCTOSTHUE U ONITHYECKAs
CHJIa JIMH3BI; TP OTTMCAHUH MTPABUIILHO TPAKTOBATH (PU3UUECKHI CMBICI HCTIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUEHHUS W CAWHHIBI, YKa3biBaThb (OPMYIIBI, CBSI3BIBAIOIINE
JTaHHYIO (PU3UUECKYIO0 BETUYHUHY C JPYTMMH BETUYUMHAMU

115

OmnuceiBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHHUA W IPOLCCCHI, HCIIOJIb3Yys (bI/ISI/ILIeCKI/Ie
BCIIMYHHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, IJIMHA BOJIHBI M 4YaCTOTa CBCTA4,
OHEPIrusa U UMITYJIbC (1)0TOHa, nepuon mojiypaciazga, SQHEprus CBA3U aTOMHBIX A€, ITPU
OINMMCAHUUN TIPABUJIBHO TPAKTOBATH (1)PI3I/I‘ICCKI/II>’I CMBICJI HUCIOJIB3YEMbIX BCJIWYNH, UX
0003HaYCHHUS U CAUHUIBI; YKAa3bIBATb (I)OpMyHBI, CBA3BIBAIOMIUC TAHHYIO (I)I/I3I/IHCCKyIO
BCJIIMYMHY C APYTUMHU BCIMYNHAMU, BHIYUCIATH 3HAYCHHUC (I)HSHHCCKOﬁ BCJIIMYHHBI

11.6

AnanuzupoBaTh (U3NYECKHUE MTPOLECCH U SBJICHUS, UCTIONB3Ys (PU3HUECKUE 3aKOHBI U
IPUHLHUIBL: 3aKOH OMa, 3aKOHBI IOCIIEA0BATEIBHOIO U MAPAJUIEIBHOIO COCIUHEHUS
MIPOBOJHUKOB, 3aKOH J[koyns — JleHua, 3aKOH 3JE€KTPOMArHUTHON MHAYKUMHU, 3aKOH
IOPSIMOJIMHEMHOIO pacnpoOCTPAHEHUs] CBETa, 3aKOHbl OTPaKEHUS CBETA, 3aKOHBI
IpeIOMIICHUS] CBETa, ypaBHeHHE ODHHIITEHHA st HOoTOdPdeKTa, 3aKOH COXpaHCHHS
DHEPIUHU, 3aKOH COXPAHEHHUs HMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIrO 3apsna,
3aKOH COXPAaHEHMS MacCOBOI0 4YHCIA, IOCTYyJaThl bopa, 3aKOH pPaguOaKTUBHOIO
pacmaza; mpu 3TOM pasInyaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA, €T
MaTeMaTHYECKOE BhIPAXKEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH

11.7

OnpenensaTs HalpaBiIeHUE BEKTOPA MHAYKLIIUNM MarHUTHOTO T0JIS1 IPOBOJAHMKA C TOKOM,
cuiibl Ammnepa u cuisl JlopeHna

11.8

Ctpouth 1 ONKMCHIBATh U300paKEHUE, CO3]aBAEMOE TUIOCKUM 3€pPKajioM, TOHKOM JTMH30M

11.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (DPU3NYECKUX SBICHUH U TPOIIECCOB C
UCIIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEpEHHHl; mpu 3ToM (OpMYJIHPOBAThH
npoOiemy (3amady) W THUIOTE3Y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh yCTAaHOBKY W3
NPEIO’KEHHOTO 000PYAOBAHMS, TPOBOIUTH OTBIT H (HOPMYITHPOBATH BHIBOIBI
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11.10

OcymiecTBISITh TPSMbIE M KOCBEHHBIC M3MEPEHUS (DU3WYECKUX BEIWYWH; MPH STOM
BBIOMpATh ONTHUMATBHBIA CIIOCOO W3MEPEHHS U HUCIOIB30BATh W3BECTHHIE METOJIBI
OLIEHKH NOTPELIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH  (DPU3MYECKMX BEIMYUH C HCIOJIB30BAHUEM HPSMBIX
U3MEPEHUIl; MPH 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHUPOBATH pPE3yJIbTATHI
MOJYYCHHOM 3aBUCUMOCTH (PU3MYECKHX BEUYMH B BUJE TaOIHIl U rpaduKoB, JeNaTh
BBIBO/IBI 110 PE3YyJIbTaTaM UCCIEAOBAHUS

11.12

CobmoiaTe mpaBuiia 6€30MacHOrO TpyAa MPH MPOBEICHUH HCCIEIOBAaHHI B paMKax
y4eOHOr0 3KCIEPUMEHTa, y4eOHO-HUCCIIE0BATEILCKOM M MPOESKTHOM JEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U 1TaOOPaTOPHOro 000PYI0BaHUS

11.13

Pemate pacuérHple 3amayu C SBHO 3aJlaHHON (HU3UYECKON MOJIETBI0, HCIIONb3Ys
¢dbu3nYecKue 3aKOHbI W TPUHIIMIBI;, HA OCHOBE aHajW3a YyCIOBUS 3aJa4dl BBHIOMPATH
(GU3UYECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BETUYUMHBI U (POPMYIIBI, HEOOXOIUMBIE
JUIsE €€ peleH s, IPOBOAUTH PACUEThI U OLICHUBATH PeajbHOCTh MOTYYSHHOTO 3HAUCHUS
buznyecKoil BeTUIHHBI

11.14

PemaTh kauecTBEHHBIE 3aJa4l: BHICTPAUBATh JIOTHUECKN HEMIPOTUBOPEUNBYIO LIETIOUKY
pacCyXICHUH C ONMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (puznueckue
SBJICHUS

11.15

Hcnonp3oBath mpH pemIeHWH Y4YeOHBIX 3a/lad COBpPEMEHHbIE HH(OpMaIOHHBIE
TEXHOJIOTMM [UISl TIOMCKA, CTPYKTYPHPOBAaHHs, WHTEPIPETALMM M IPEACTaBICHUS
yueOHOW M HAy4YHO-NOMYJSpPHONM HHGOpPMALMK, TMOJYYEHHONH U3 Pa3IUYHBIX
MCTOYHUKOB; KPUTHUECKU aHAIU3UPOBAThH MOTy4aeMyt0 HH(pOpMAIIIO

11.16

OOBSICHATh TPUHIMIIBI JEHCTBUS MalluH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuyaTh ycIoBUs UX O€30MACHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM KU3HU

11.17

[IpuBoaMTH MpUMEPHI BKJIAZA POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHUE NPOLECCOB OKPYKAIOIIETO0 MHpa, B pa3BUTUE TEXHUKH U
TEXHOJIOTHH

11.18

Hcnonk3oBate TeopeTHYECKHE 3HAHHS MO (PHU3MKE B IOBCEIHEBHOW JKHM3HU IS
oOecrieyeHuss 0€30MAaCHOCTH TPH OOpalIeHUH C NpUOOpaMU M TEXHUYECKUMH
YCTPOMCTBaMHU, IJISi COXPAHEHHS 3J0POBbS M COOJNIOJICHHS HOPM 3KOJIOTHYECKOTrO
MOBEJICHUS B OKPYXKAIOUIEH cpee
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11.19

pabory

PaGoTate B rpymnme ¢ BBINOJIHEHHEM pa3IMYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBAThH
IpYIIbl, PAlMOHAIBHO pacHpefensT OO0S3aHHOCTH U IUIAHHPOBATh
JeSITeIbHOCTh B HECTAH/IAPTHBIX CUTYAllUsAX, aJIeKBATHO OLIEHUBATh BKJIAJ] KQXJIOTO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE pacCMaTPUBAEMOM MPOOIeMbI

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA
10 KJIACC

Kon
pa3n
eaa

Kon
NpoBepsieMoOro
JIEeMEeHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

1.1

du3uka — Hayka o npupojae. HayuHble MeTO bl TO3HAHUS OKPY>KAOLIETo
Mupa. Posb skcriepuMeHTa U TEOPUM B NPOLIECCE O3HAHMS IPUPOBI.
OKCHepUMEHT B PU3UKE

1.2

MonenupoBanue ¢u3nyecKux SBICHUM U mpoueccoB. Hayunble
runore3pl. Ousnueckue 3aKOHBI U TEOPHUH. ['paHUIBI IPUMEHUMOCTHU
¢usndeckux 3akoHoB. [Tpunnun cootBercTBus. Ponb u MecTo ¢pusnku B
(bopMHpPOBAHNU COBPEMEHHOM Hay4YHOM KapTHHBI MUPA, B IPAKTUYECKON
JESATEIIBHOCTH JII0JEN

MEXAHHWKA

KMHEMATHUKA

2.1.1

Mexannueckoe  aBWXKeHHME.  OTHOCUTEIBHOCT  MEXaHHYECKOTO
nBmkeHus. Cucrema otcuéra. TpaekTopus

2.1.2

[Tepemenienne, CKOPOCTh (CpEAHSISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U
YCKOPEHHE MATEpUAIbHOM TOYKH, MX MPOCKUUMH HA OCH CHUCTEMBI
koopauHat. CrokeHue NepeMeIeHni U CI0KEHUE CKOPOCTeH

2.1.3

PaBHOMEpHOE M  pPAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHMs, MYyTH H
IepeMENICHUsT MaTEPUAIIBHOW TOYKH OT BPEMEHU

2.14

CBoOoaHoe najieHue. Y CKoOpeHue cBOOOHOTO MaICHHS

2.15

KpuBonnHeiiHoe nBukeHHE. PaBHOMEpHOE IBHKEHUE MaTE€pUAIbHOU
TOYKM [0 OKPYXXHOCTH. YTJIOBasg CKOpPOCTb, JIMHEMHAas CKOPOCTb.
IIepuon n yactora. LleHTpOoCTpEMUTEIIEHOE YCKOPEHHE
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2.1

2.1.6

Texunueckue YCTPOﬁCTBaZ CIIMAOMCTpP, ABMKCHUC CHAPAA0B, HCITHBIC U
PEMCHHBIC IICPC AN

2.1.7

[Ipaktnueckue  paboTel. M3mepeHMe  MTHOBEHHOW  CKOPOCTH.
HccenenoBanue COOTHOLIEHUS MEXAY MYTAMH, IPOWIECHHBIMU TEIIOM 3a
[OCJIEI0BATEIbHBIE paBHbIE IIPOMEXKYTKHU BpEMEHU pu
PAaBHOYCKOPEHHOM JBHKEHUH C HAYAJIBbHON CKOPOCTBIO, PABHOM HYIIIO.
N3yueHne paBWKEHUs IIapuKa B BSI3KOM JKHIKOCTH. M3ydyeHue
JBUKEHUS TeJa, OPOIIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[Ipunmun  otHocutenbHocTH [anmumnes. Ilepseiii 3akoH  HproToHa.
WuepunanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cynepno3uuuu cuil

2.2

2.2.3

Bropoii 3akoH HproToHaA 111 MaTepualbHOM TOYKH B MHEPLMAIBHOU
cucreme orcuéra (MCO). Tperuii 3akoH HproTOHA 11 MaTepuanbHBIX
TOUYEK

2.2.4

3akoH BCCMHUPHOI'0 TATOTCHHA. Cunna TSKECTH. HepBas[ KOCMHYECKasa
ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenust. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIBKEHUS U CUJla TPEHUS
nokosi. Koapounment tperns. Cuna cOnpoTUBICHUS NPU JBHKEHUU
TeNa B )KUAKOCTH WIIM rase

2.2.7

HOCTyrIaTCJIBHOe " BpaaTCJIbHOC IBUKCHUC a0COIIOTHO TBépI[Ol"O TCJ1a

2.2.8

MOMEHT cuiibl OTHOCUTENBHO ocH BpamieHus. Ilnedo cuibl. YcmoBus
paBHOBecust TBEpAoro tena B UCO

2.2.9

Texanueckne YCTPOI\/IICTBaI MOAIIHUITHUKH, IBUKCHNE NCKYCCTBCHHBIX
CITYTHUKOB

2.2.10

[TpakTueckue pabotbl. M3yueHnue nBuxkeHHs Opycka MO HAKJIOHHOM
IUIOCKOCTH TOJ  JCHCTBHEM HECKOJNbKHX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIUX B jAedopMupyemoi
NPY)KUHE W PpE3WHOBOM oOpaslle, OT BEIMYMHBI MX JedopMaluu.
HccnenoBanue ycinoBUII paBHOBeCHs TBEPAOTO TeJd, UMEIOLIETO OCh
BpallCHUs
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3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynsCc MaTepUalbHOM TOYKHM, CHCTEMBI MAaTE€pPUAIbHBIX TOYEK.

231 I/IMnynLc CHJIBI ¥ U3MEHCHUE UMIIYJIbCa TeIa
2.3.2 3akoH coxpaHeHnus ummnyiabca B MCO. PeakTuBHOE ABUKEHHE
2.3.3 PaGora cuiibl
234 MOIIHOCTD CHJIBI
Kunetnueckas JHEprus MaTepUalbHOU TOYKH.
235 TeopeMao KUHETUYECKON IHEPTUHU
[lorenumansHass  sHeprusd. [loTeHuuanbHas  SHeprus  ymnpyro
nepopMHpoBaHHON NpYXUHBL. [loTeHIManbHas sHeprus Tena BOIU3U
236 MIOBEPXHOCTU 3€MJIIU
[loreHuuanbHble ¥ HEMOTEHUUaNbHble cuiibl. CBsi3p  pabOTHI
2.3.7 HEMOTEHUUAIbHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOM SJHEPT U CUCTEMBI
TeN. 3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTUH
23 2.3.8 VYipyrue v Heynpyrue CTOIKHOBEHMS
TexHnueckue YCTPOMCTBA: JIBUKEHUE paKeT, BOJOMET,
2.3.9 KoOIIep, prmHHHHﬁ IIUCTOJIET
[IpakTuueckue paboTel. M3yuenue cBsI3u CKOPOCTEH TEN MPU HEYIPYTOM
ynape. HWccrnenoBanue cBsi3u pabOThl CWIBI € H3MEHEHHEM
2.3.10 MEXaHUYECKOHN DHEPTUH Tella
3 MOJIEKYJISAPHAS ®U3NKA U TEPMOAMHAMUKA
JCHOBbBI MOJIEKYJIAAPHO-KUHETUYECKOU TEOPUN
OCHOBHBIE  TOJOKEHHUA  MOJIEKYJIPHO-KMHETUYECKOW  TEOpHHU.
311 BbpoynoBckoe nBumxenue. Juddysus. Xapaktep ABMKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Mogenu cTpoeHHs Ta3oB, KUAKOCTEH M TBEPABIX Tel U OOBSICHEHUE
3.1.2 CBOIMCTB BEILIECTBA HA OCHOBE 3TUX MOJENEH
3.1 3.1.3 Macca monexyn. KonmngyectBo Bemectsa. [locTosinHast ABoraapo
TermmoBoe paBHOoBecue. Temneparypa u e€ uamepenue. llkana
3.14 temneparyp Llenscus
3.15 Mopenb uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
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KHHETHYECKOU TCOpHUU NCAJIBHOI'O I'a3a

AOcormoTHas TeMIiepaTypa Kak Mepa CpeiHel KHHETHICCKOW dYHEPTUU

3.1.6 TEMJIOBOTO IBWKCHUSA YacTull ra3a. [l1Ikana TeMIIepaTyp KensBuna
3.1.7 VYpasuenue Knaneiipona — MenneneeBa. 3akoH /lanbToHa
I"azoBble 3akoHbI. M30mpoueccsl B HJ€aJbHOM Ta3e C HOCTOSHHBIM
3.18 KOJIMYECTBOM BEILIECTBA: N30TEPMa, U30X0pa, H306apa
3.1.9 TexHu4eckue ycTpoicTBa: TEpMOMETP, OapoMeTp
[Ipaktuyeckue paboTel. M3MepeHune Macchl BO3AyXa B KIIACCHOM
KoMHare. MccaenoBaHue 3aBUCUMOCTH MEXKy MapaMeTpaMu COCTOSIHUS
3.1.10 pa3pexKEHHOTo Tra3a
OCHOBbI TEPMOJIMHAMUKIA
Tepmogunamuueckas cucrema. Buytpennsis SHEprus
321 TEPMOJMHAMUYECKON CUCTEMBI U CITOCOOBI €€ N3MEHEHHS
KonuuectBo TemnoTel u pabota. BHyTpeHHsIsI HEprus OJAHOATOMHOTO
3.2.2 U7ealbHOrO rasa
Buap!l Terutonepegaun: TemIONPOBOHOCTh, KOHBEKIIHS, H3TyUeHHUE.
TenmoéMmkocTh Tenna. YaenbHasd TEIUIOEMKOCTHL BelecTBa. Pacuér
323 KOJIMYECTBA TEIUIOTHI PU TEIUIONepeaaye
IlepBblii 3akOH TepMoaMHAMMKHU. [IprMeHeHME IepBOro 3akoHa
TEPMOJUHAMHUKH K H3omporieccaMm. [ 'padudeckas HHTEpIpETAIUSI
3.2.4 paboThI Taza
TemoBble  MammHbl.  [IpUHIMOBI  AEHCTBHS  TEIUIOBBIX  MAIIIMH.
3.2.5 [IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KosddunueHnt
nosie3Horo nevictus (nanee — KI1/1) teroBoit mamunsl. [{ukin Kapho u
ero KII/]
Bropoii 3akon TepmoanHaMukn. HeoOpaTHMOCTh POIIECCOB B TIPHPO/IC.
3.2.6 TemnnoBbie ABUTATENH. DKOJIOTHYECKHE TPOOTIEMBI TETNTIOIHEPTETUKH
3.2 . ) .
TexHUYecKue yCTpOMCTBA: ABUTaTEIb BHYTPEHHETO CrOpaHus, ObITOBOI
3.2.7 XOJIOAWJIbHUK, KOHJAUIIMOHEP
3.2.8 [TpakTndeckue paboTel. I3mepenue ynenbHO# TeIIoEMKOCTH

AT'PET'ATHBIE COCTOSHNMA BEIHLIECBA. ®A30BbLIE ITEPEXO/IbI
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[TapooOpazoBanue u koHneHcauus. Mcnapenue u kunenue. Y aenbHas
TEII0Ta MapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyphl KUIEHHUS OT

331 JIaBJICHUS
3.3.2 AOCOom0THAs M OTHOCHUTENbHAS BIAXHOCTh BO3ayxa. HacblmeHnHsblit map
TBépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHU3OTPOMHUS
3.3.3 CBOMCTB KpucTauioB. JKuakue kpuctamibl. COBpEMEHHBIE MATEPUAIbI
[InaBneHne n kpuctayM3anus. Y IenbHas TEIUIoTa
3.34 riaBnenus. Cyonumanus
3.35 VYpaBHeHHe TemI0BOro dananca
TexHu4eckue yCTpOMCTBA: TMITPOMETP M ICUXPOMETP, KaJIOpUMETD,
3.3 TEXHOJOTMM IIOJIyYE€HUSI COBPEMEHHBIX MAaTE€pHalOB, B TOM 4YHCIE
336 HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [TpakTuueckue paboTsl. I3MepeHne BIa>KHOCTH BO3TyXa
4 DJIEKTPOIMMHAMUKA
OJIEKTPOCTATUKA
DJIeKTpU3alus Te. DJICKTPUUYECKU 3aps. [IBa Buaa 31EKTpUUECKUX
41.1 3apsa0B
41.2 ITpoBOAHMKY, TUAIIEKTPUKHU U TIOTYTIPOBOJHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akon Kymnona
Onektpuueckoe nose. Hanpsyk€HHOCTh  3JEKTPUYECKOTO  MOJIS.
[Mpunuun cynepno3uuuy. JIMHUM HANPsSHKEHHOCTH AJIEKTPUUYECKOTO
415 -
PaboTa cuit anexkTpocTaTuueckoro nons. [lorenmman.
4.1.6 Pa3HocTs noTeHIIMAI0B
[IpoBOAHUKM M AMDJIEKTPUKUA B IOCTOSHHOM 3JIEKTPUUYECKOM IIOJIE.
4.1.7 JnanekTprudeckass TpOHUIAEMOCTh
4.1 DneKTpoé K C) &
POEMKOCTB. OHJIEHCATOP. JIEKTPOEMKOCTh IJIOCKOTO
4.1.8 KOHJIEHCAaTOpa. JHEPTUs 3apsHDKEHHOTO KOHIEHCATopa
Texunueckue yCTpoiicTBa: AJEKTPOCKOTI, ANEKTPOMETP,
AJIEKTpOCTaTUYECKass  3alllUTa,  3a3eMJICHHE  3JIEKTPONpHOOpOB,
4.1.9 KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTED
4.1.10 [TpakTuyeckue padoTel. 3mepeHue 31eKTpoEMKOCTH KOHIEHCATopa

IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
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421 VYcnoBus  CyLIECTBOBaHUS  MOCTOSIHHOTO — 3JIEKTPUYECKOrO  TOKa.
Ucrounnku Toka. Cuina Toka. [locTOSHHBIN TOK
422 Hanpspkenne. 3akon Oma 1715 yyacTka LenH
4.2.3 DIEeKTPUUYECKOE COMPOTUBIICHHE. Y IeTbHOE COMPOTHBIICHNE BEECTBA
4.2.4 [TocnenoBarenbHOE, napauiesibHOe, CMEILIaHHOE
COEJIMHEHHUE MPOBOIHUKOB
425 Pabota snexkrpuueckoro Toka. 3akoH Jxoyins — Jlenna
4.2.6 MOUIHOCTB AAEKTPUIECKOTO TOKA
427 anexTpoaBwkyias cuna (nanee — 3J1C) u BHyTpeHHEE CONPOTUBICHUE
e MCTOYHHKA TOKa. 3akoH OMa J1sl TOTHOU (3aMKHYTOM) 3JIEKTPUIECKOM
uenu. Koporkoe 3ambikanue
DJNEeKTpOHHAsT MPOBOJUMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTD
4.2.8 COIIPOTHUBIIEHUS METAJUIOB OT TeMIeparypbl. CBEpXIIPOBOAMMOCTh
4.2.9 DnexkTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
[TonynpoBonHuku. CoOCTBEHHass W NpPUMECHas IPOBOJUMOCThb
4.2.10 noaynpoBogHUKoB. CBoiicTBa p-n mnepexona. IlomynpoBoIHUKOBBIE
npudOpbI
4.2 4211 OneKTpu4ecKkuidi  TOK B DIIEKTPOJIUTAX.
DJIEKTPOJIMTUYECKAS] AUCCOLUALIMS. DIEKTPOIIN3
DnekTpuyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATEIbHBIH
4.2.12 pa3psia. Paznuynble TUIIBI CAMOCTOSTETFHOTO pa3psiaa. MomHus.
[Tma3ma
TexHuyeckue ycTpoiucTBa: aMIepMETp, BOIBTMETP, PEOCTAT, UCTOUHUKH
4.2.13 TOKa, DJIEKTpOHArpeBaTelIbHbIC npuOOopHI,
3JIEKTPOOCBETUTENbHbIE NPHUOOPBI, TEPMOMETP CONPOTUBICHUS,
BaKyyMHBIN JOJ, TEPMHUCTOPBHI U (boTOpE3UCTOPHI,
TIOJTYTIPOBOTHUKOBBIN TNO/I, TAIbBAHUKA
[Ipaktnyeckne  pabGorbl. M3yueHwe  CMEIIAaHHOTO  COEAMHEHUS
4.2.14

PE3HCTOPOB.
Nzmepenune DJ]C CTOYHHMKA TOKA U €T0 BHYTPEHHETO COMPOTHBIICHHUS.

HaGmronenue anextponusa
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11 KJIIACC

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUSA

KOI[ KOI{
paszena | TPoOBepsieMoro
3J1eMeHTa
4 SJIEKTPOAMHAMUKA
4.3
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIUA

43.1 [TocTostHHBIE MarHUTHI. B3anmoielicTBie MOCTOSIHHBIX MAarHUTOB

4.3.2 MaruutHoe mosie. Bektop MarHuTHOM HMHAYKUMH. [IpuHIun
cyneprno3utiui. JluHum wmarHuTHOM wuHaykuuu. KaptuHa nuHuit
MAarHUTHOM MHAYKIIMU HOJIsl MOCTOSIHHBIX MAarHUTOB

4.3.3 MarnutHOE 1OJIE TPOBOJHMKA C TOKOM. KapruHa nuHUN mOIs
JUINHHOTO TPSMOTO IMpPOBOJAHMKA M 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJIHUKA, KATymIKK ¢ TOKOM. OmbiT Dpcrena. BzanmmonericTBre
IIPOBOJAHHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

435 Cuina Jlopenua, €€ MoJly/ib ¥ HalnpaBlieHUE. J[BUKEHHE 3apSyKEHHOMN
YacTHUILIbI B OJJHOPOJTHOM MarHUTHOM Tojie. PaGoTta cuisl JIopenia

4.3.6 SIBneHue 3eKTPOMarHuTHOM UHAYKIIMHU

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIUH

4.3.8 OJIC nHayKIMU. 3aKOH 3JEKTPOMAarHUTHON MHAYyKIuKu dapaaes

4.3.9 Buxpesoe anexrpuueckoe mnosne. IJC MHAYKIMU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJHOPOIHOM MarHUTHOM I10JI€

4.3.10 [IpaBuiio Jlenma

4.3.11 WNunyktuBHOCTS. SIBNeHne camonnaykunu. 31C caMOMHIYKIIMU

4.3.12 DHeprus MarHUTHOTO MOJIS KaTYUIKU C TOKOM

4.3.13 DIEeKTPOMArHUTHOE TT0JIe

4.3.14 TexHuuecKkue ycTpoucTBa: MOCTOSHHBIE MATHUTBI, 3JIEKTPOMArHUTHI,

QJICKTPOABUTATCIIb, YCKOPUTCIN  3JICMCHTAPHBIX
JaCTHUll, THAYKIIUOHHAs 1ICYb
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4.3.15

[IpakTnueckue paboThl. V3yueHWe MarHUTHOTO TOJS KATYIIKU C
TOKOM. McciienoBanue AEMCTBUS ITOCTOSSHHOIO MAarHUTa Ha PaMKy ¢
TOKOM. MccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIUU

KOJIEBAHM: 11 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

KonebarenpHnas cuctema. CBoOoaHbIE Kosebanus. ['apmoHmveckne
kosneOanus. [lepuon, yacrora, ammuintyaa u ¢asa koiaedanui
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[IpyxuHHBINA MagsTHUK. MaTeMaTH4ECKUI MasSTHUK

5.1.3

YpaBHEHUE TapMOHUYECKUX KoJieOaHui. Kunematnueckoen
TMHAMAYECKOE OTIMCaHUE KOIe0aTeTbHOTO JBMKEHUS

5.1.4

[IpeBpamieHne >HEPTUM TPH TapMOHHUYECKUX KojeOaHusx. CBs3b
AMIUTUTYABl  KOJIEOAHUWH HMCXOJHOW BEJIMYMHBI C  aMIUIMTYAaMHu
KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUs

5.15

Konebartenbublii  KOHTYP. CBoOoaHBIE  DJIEKTPOMArHUTHBIE
KoJeOaHus B UJICATBHOM KOJICOATeTbHOM KOHTYpE. AHATOTHS MEXKITY
MEXaHUYECKUMH U DJICKTPOMATHUTHBIMHU KOJICOAHUSIMHU.

®opmyiia ToMmcoHa

5.1.6

3aKOH COXpaHEHMsI SHEPTUU B UIE€AIBLHOM KOJIe0aTeIbHOM KOHTYpE

5.1.7

Brinyxxnennsle Mexanndeckue konebanus. Pesonanc. Pezonanchas
KpuBasi. BEIHYX/I€eHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUSI.

5.18

Ilepemennslil Tok. CHHYCOUJANIbHBIN IEPEMEHHBIN TOK.

5.1.9

MoIHOCTh IEPpEMCHHOI'O TOKaA. AMHJII/ITy,Z[HOG n HeﬁCTBYIOHICC
3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpanchopmarop. IIpomsBojacTtBo, mepemada ©  HOTpeOIIeHUE
AIIEKTPUUYECKON SHEPTUH. DKOJIOTUIYECKHAE PUCKH TIPH TIPOU3BOJICTBE
IIEKTPUUECKOMN sHeprun.  KynbTypa  MCHOJIB30BaHUS
AJIEKTPOIHEPT U B TIOBCEHEBHOW KH3HH

5.1.11

Texnuueckue ycTpoicTBa: ceiicMorpad, 3IEKTpUYECKUil 3BOHOK,

JIMHUU 3JICKTpOIICpeaayd
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5.1.12

[Ipaktrueckue paboTel. lccnemoBanwe 3aBHCHMOCTH TIEpHOJIA
MasblX Kosie0aHWil Tpy3a HAa HUTH OT AJMHBI HUTU U MAacChl Tpys3a.
HccnenoBanne mnepeMeHHOro TOKa B LENU M3 IOCIEI0BATEIbHO
COETMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanudyeckue BOJHBI, YCIOBUSA pacmpoctpaHeHus. [lepuon.
CKkopoCTh pacnupocTpaHeHuss W JyIMHA BOJHBL. [lomepednsie u
MIPOJIOTILHBIEC BOJIHBI

5.2.2

Wntepdepeniys u audpakius MEXaHH4eCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp
3ByKa

5.24

DNeKTpOMarHuTHbIE BOJIHBI. VYenosus U3IIy4CHUS
9JIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus BeKkTopos E, B u v
B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

CBOICTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, nudpakuus, uHTephepeHIus. CkopocTb
PIEKTPOMArHUTHBIX BOJIH

5.2.6

[[Ixana 2eKTPOMarHUTHBIX BOJIH. [IpUMEHEHNEe 371€KTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHL[I/IHBI paanocCBiA3n u TCICBUACHUA. PaI[I/IOJIOKaI_[I/ISI.
JJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3bIKAJIbHbIE MHCTPYMEHTBI,
YJIBTPa3ByKOBas JMATHOCTUKA B TEXHUKE M MEIULMHE, pajaap,

paaHONIPUEMHHK, TEJICBU30p, aHTeHHA, TenedoH, CBU-meun

5.3

OIITHUKA

5.3.1

[IpssMOIMHENHOE paCIIPOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu
CBETa

5.3.2

OTpa)KCHI/IC CB€Ta. 3aKOHBI OTpaAXXCHUA CBCTa. HOCTpOCHI/IC
H306pa)KeHHfI B IINIOCKOM 3€pKaJIe

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN
MOKa3aTeNb MPEIIOMICHUS
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53.4 [TonHOE BHYTpeHHee oTpakeHue. [IpeeNbHbIiA  yroJl MOJHOTO
BHYTPEHHETO OTPaXKCHUS
5.35 Jlucnepcus ceeta. CiioxkHbIi cocTaB Oenoro ceera. L{ser
5.3.6 CoOwupatolye u paccenBaronie JMH3bl. ToHKas TuH3a. POKyCcHOE
paccTossHUE M OITHYECKash cuia TOHKOM mmH3bL. [locTpoeHme
M300paKEHU B COOMPAIOIINX U paccenBaromux JmH3ax. Gopmyna
TOHKOH JIMH3EI. Y BEIIMUCHHE, TaBAEMOE JTMH30M
5.3.7 [Tpenensl MPUMEHUMOCTH T€OMETPHUECKOM ONITUKU
5.3.8 WNutepdepenuss  cBera. KorepeHTHbIE HCTOYHHKH. Y CIIOBHUS
HaOJIIOICHUST MAaKCUMYMOB U MHUHUMYMOB B HHTEp()EpPECHIIMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB
5.3.9 Hudpakmus ceera. JudpakimonHas pemeérka. Y caoBue HaOIIOACHUS
TJIAaBHBIX MAKCUMYMOB TIPH TIaJICHUH
MOHOXPOMATHYECKOT'O CBETA HA TUPPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsapu3zamus ceeta
5311 . )
TexHuueckue  yCTpPOMCTBA: Ooukd, Jyna,  Qoroammapar,
IPOEKIIMOHHBIN  anmapar, MMKpPOCKOI, TEeJIEeCKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TOJIIPOUST
5.3.12

[Ipaktuyeckue paboTbl. M3MmepeHue mnokaszaresst MPEIOMIICHHS.
HccnenoBanne CBOMCTB Hu300pakeHMid B JuH3ax. HaGmonenue
JUCIIEPCUU CBETA

6 .
OJIEMEHTHI CIIELIMAJIBHOU TEOPMM OTHOCUTEJIBHOCTU
6.1 ['paHuIlbl TPUMEHUMOCTH KJIACCUYECKOW MEXaHWKH. [loCTymatel
TEOPUHU OTHOCUTEIHHOCTH: MHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DUHIITEIHA
62 OTHOCHUTELHOCTD OIHOBPCMCHHOCTH. 3aMeI[JIeHI/I€ BpPEMCHU U
COKpalllCHUC NJINHBI
6.3 DHeprus ¥ UMIyJIbC CBOOOTHON YaCTHIIBI
6.4 CBs3p Macchl C BSHEprueil W HMITYJIbCOM CBOOOJHOW YaCTHIIBI.
DHeprusi MOKOsi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
7.1

BJIEMEHTBI KBAHTOBOU OITTUKU
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711

®otonsl. opmyna [Inanka cBs3u SHEprUH (HOTOHA C €T0 YACTOTOM.
DHeprust ¥ UMITYIbC (OTOHA

71.2 OtkpeiTre u ucciegosanue Gororddexra. OnbiTel A.I'. Cronerosa.
3akoHsbl poTodddexra

713 VYpaBuenue DiinmreitHa s porodddexra. «Kpacnas rpanuina
dororddekra

1. aBienue ceera. OnbiTel I1.H. JIeObenepa
7.14 O I1.H. JIe6
1. UMHYECKOE ICHCTBHE CBETA

7.15 X

716 TexHuueckue ycTpoicTBa: (OTOIIEMEHT, (POTOAATUMK, COTHEUHAsS
Oarapesi, CBETOANO

7.2 CTPOEHUE ATOMA

721 Mogens atroma Tomcona. OmbiTel Pesepdopra mo uccienoBaHuto
cTpoeHus aroma. [InmanerapHas monens aroma

7.2.2
IToctynatsl bopa. M3ny4yenue u normiorieHue (OTOHOB NP NEPEXoe
aToOMa ¢ OJHOI0 YPOBHS SQHEPTUHU Ha Ipyroi. Buasl cniexktpos. CnekTp
YPOBHEHN 3HEPTHH aTOMa BOAOPOJIa

723 BonnoBsie cBoiictBa yactuu. Bonnsl ne bpoinsa. KopmyckynspHo-
BOJIHOBOH Jtyanu3Mm. [udpakiius 3JeKTPOHOB Ha KpHCTaIax

7924 CHOHTaHHOE W BBIHYKJEHHOE H3JIy4YeHHE. Y CTPONCTBO M IPHUHLHII
paloTsI nazepa

725 TexHu4yeckue YCTpPONCTBA: CHEKTpajbHBIA aHaIN3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIN KOMITBIOTED

7.2.6 [IpakTueckue padotsl. HabmoieHue nuHenvaToro crnekrpa

7.3
ATOMHOE A1PO

7.3.1 MeTo1p1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHUI]

7.3.2
OTtkpeiTHE paguoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHuto
COCTaBa paJMOAKTUBHOrO wu3iyueHus. CpolicTBa anbda-, Oera-,
raMMa-usilyuyeHus. BiusHue — pagMoOakTMBHOCTM  Ha  JKUBBIE
OpTraHu3Mbl

7.3.3 OtkpeiTHE TpOoTOHa U HehTpoHa. HykinoHHas  Monens siapa

['eitzen6epra — MiBanenko. 3apsia sapa. MaccoBoe 4uco spa.
N3otonst
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7.3.4 Anbda-pacnaj. DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnan. ['amma-
U3lly4eHue. 3aKOH paJ0aKTUBHOTO pacnaaa
735 DHeprusi CBA3M HYKIOHOB B sijpe. SnepHbie cunbl. Jledekt macchl
anpa
7.3.6 Anepurie peakiuu. JleneHue u CUHTE3 AP
7.3.7 . .
Anepupiii  peaktop. TepmosimepHbiii  cuHTe3. IIpobGnembr  u
MEPCTIEKTUBBl  SIACPHOM HDHEPreTHKH. DKOJOTUYECKUE AaCIIEKThI
SJIEPHOMN SHEPTETUKU
738 DJileMeHTapHbIe YaCTHUIIbI. OTKpbITHE MO3UTPOHA.
OyHaaMeHTaIbHbIe B3aUMOICHCTBUS
7.3.9 TexHuueckue ycTpoucTBa: JO3UMETp, Kamepa BuilbcoHa, sIEepHBIN
peakTop, arToMHasi 6oMOa
7.3.10 [TpakTuaeckue paboTsl. MccnenoBanue TpeKOB YacTHI] (IT0 TOTOBBIM
¢dororpadusim)
OJIEMEHTBI ACTPOOU3NKN
8.1 Bun 3Bé3nHoro neba. Co3Be3nus, SpKue 3BE3NBI, IUIAHETHI, HX
BUJUMOE JIBUKEHHE
8.2 .
Conneunas cucrema. [lnanetsl 3eMHOI rpymisl. [I1aHeTbI-TUraHThI
U X CITyTHUKH, KapJIUKOBbIE TuIaHeThl. Manblie Tena ConHeqHOn
CHUCTEMBI
8.3 Comnnre, gorochepa u atmochepa. CotHeuHass aKTUBHOCTh
8.4 Ucrounuk sneprun CosHIA U 3BE3]T
8.5
3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKU: Macca, CBETUMOCTh, PAJINYC,
TEMIIEPATypa, UX B3aUMOCB:3b. /lnarpamma «CleKTpaJIbHbIN Kilacc —
CBETUMOCTB». 3BE3/IbI INIABHOM MOCIIEN0BATEIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» IS 3BE37] [NIaBHOW NOCIIE0BAaTEIbHOCTH
8.6 Buytpennee ctpoenne 3BE3a. COBpEMEHHBIE TMPEICTABICHUS O
MPOUCXOXACHUHU U 3Botonnu ColHIA U 3BE31. DTambl KU3HU 3BE3]T
8.7

Mneunsii Ilyte — nama [anaktuka. CroupainbHas CTPyKTypa
lanaktukuy, pacnpeneneHue 3BE37, raza u npuid. [losmoxenue u
memkenne Comama B [amaktmke. [lmockas u  cdepuyeckas
MOJICUCTEMBI I aJlTakTHKU
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8.8 Tunel ranakTuk. Paguoranaktuky 1 kBazapbl. YEpHBIE IBIPHI B spax
TaJIaKTUK

8.9 .
Bcenennas. Pacmmupenue Bceenennoii. 3akon Xa06ma. PazGeranume
rajnakTuk. Bo3pacT u paguyc BeenenHoil, Teopusi bonbimoro B3paiBa.
Mogens «ropsueii Becenennoi». PenukToBoe nsiydeHue

8.10 Macmrabnas ctpykrypa Bcenennoit. Meraranaktuka. Hepeménnsie

po0JIEMbl ACTPOHOMUH
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ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBLHOM NPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Koxa
npoBepsie
MOT0
TpedoBaH
st

IIpoBepsiemble TpeOGOBAaHUA K TNPeIMETHBIM pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHEro o01ero 0opa3oBaHus

CdopMupoBaHHOCTh YMEHUH pacmo3HaBaTh (U3NYECKUE sBIEHUS (IIPOIECCHI) U
OOBSCHSTH KX HA OCHOBE M3yYEHHBIX 3aKOHOB

Brnanenne  ocHOBOMOMAararOmMMH  (QU3HYSCKAMH  TOHSATHUSAMU W BEIUYHHAMH,
XapaKTEePU3YIOUUMHU (PU3NIECKUE TTPOIIECCHI

ChopMupOBaHHOCTh ~ YMEHHUH TNPUMEHATh 3aKOHBI  KJIACCHUECKOM  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKHU ¥ TEPMOAMHAMUKH, HJIEKTPOANHAMHKY, KBAHTOBOW (DU3HUKH /ISt
aHanM3a ¥ OOBSCHEHUS SBIEHUI MHUKPOMHpA, MAaKpOMHpa W MEramMupa, pa3indaTh
ycinoBus  (TpaHUIlbl, 00JacTH) HPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, IOHHUMATh
BceoOIMi XapakTep (yHIAMEHTAJIBHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIIOJIb30BAaHUS
YAaCTHBIX 3aKOHOB; AHAJIU3UPOBATh (PU3UUECKUE TPOLIECCH, HUCIONb3YysS OCHOBHBIC
IIOJIOKEHUS, 3aKOHBI M 3aKOHOMEPHOCTH

ChopMHUPOBAHHOCTh YMEHHS PA3INYATh YCIOBHS IPUMEHUMOCTH MOJIEeH (HU3HIECKUX
TEJ U IPOLECCOB (SIBJICHUH)

CdopMupoBaHHOCTH YMEHHSI peIlaTh PacdETHBIC 3a/la4dl C SIBHO 33/IaHHON W HESIBHO
3aJaHHON (PU3MUECKO MOJENbI0: HAa OCHOBAHMHM aHalM3a YCIOBHS BBIOMpATh
¢u3nueckue MoJenH, OTBevarolue TpeOOBAaHUAM 3aJaud, MPUMEHATh (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (U3NYECKUX TEOpUN MPU HCIOJIB30BAHUU
MaTEMaTHYECKUX METOAOB pELIEHUS 3ahad, MPOBOIUTh pacdy€Tbl HAa OCHOBAHUU
MMEIOIIUXCA JaHHBIX, aHAJIU3UPOBATh PE3YAbTAThl U KOPPEKTUPOBATEL METOAbI PELICHUS
C Y4€TOM IIOJIyYECHHBIX PE3YyJIbTaTOB

Pemate kauecTBeHHbIE 3a7jauu, TpeOyIOle MPUMEHEHNs 3HAaHUM U3 Pa3HbIX pa3esioB
IIKOJIBHOTO Kypca (U3UKH, a TaKKe HHTETpalldd 3HaHWW M3 JPYrHX IpeAMETOB
€CTECTBEHHOHAYYHOI'0 LIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIENOYKY pPACCYXIECHUH C
OTIOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS
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Brnanenue OCHOBHBIMH METOJAaMHU HAYYHOTO TO3HAHUS, HCIIONB3YEeMBIMH B (PHU3HKE:
IPOBOAMUTH MpPSAMbIE U KOCBEHHblE U3MepeHMs] (U3NYECKUX BEJIUYMH, BbIOHpas
ONTHUMAJBHBIA CHOCOO H3MEpPEeHUsT U HCMOJNb3ysl M3BECTHbIE METOJbl OLEHKHU
MOTPEITHOCTE HM3MEpPEHUM, MPOBOIUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3HUECKUX
BEJIMYMH C HUCIIOIH30BAHUEM IPSIMBIX U3MEPEHUH, OOBACHITH MOJIYYCHHBIC PE3yIbTaTHI,
UCTIONIB3Ysl (PU3WUYECKHE TEOpPWHU, 3aKOHBI W TIOHSATHS, W JIeJaTh BBIBOJIBI; COOJIIOIATH
npaBwia 0e30macHOro TpyJAa MpU TMPOBEACHUU MCCIEAOBAHUN B paMKax ydeOHOro
JKCIIEPUMEHTAa U y4eOHO-UCCIIEA0BATEIbCKOM IEATEIHHOCTH C UCIIOJIb30BAHUEM

U(PPOBBIX U3MEPUTENIBHBIX YCTPOUCTB U 1a0OPaTOPHOT0 000PYJOBAHMUS

ChopmupoBaHHOCT, YMEHUN aHATU3UPOBATh W OIEHUBAThH IOCIEICTBUS OBITOBON U
MIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA, CBA3aHHOMN C (PU3NUECKIMHU MPOIIECCaMU, C
MO3UIIMA  DKOJIOTHYECKOM  O€30MacHOCTH;  TPEACTABICHHH O  palMOHAIBLHOM
MIPUPOJIONIOIB30BAHNM, a TaKKE€ Pa3yMHOM HCIIOJIb30BAHUHM JOCTH)KCHHH HAyKd |
TEXHOJIOTHI JIsl TATbHEHUIIETO pa3BUTHS YEJIOBEYECKOTO 00IIecTBa

OBmageHne pas3auyHBIME  criocobamMu  paboTel ¢ umHMOpManuend (PU3UIECKOTO
COJIepKaHUS C HCIOJIb30BAaHHEM COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJOTHIA;
pa3BUTHE YMEHHMH KPUTMYECKOI'O aHAJIM3a W OLEHKU JOCTOBEPHOCTH IOJIy4aeMOU
uHpopMauu

10

ChopMupoBaHHOCT, yMEHUU TPUMEHSATH OCHOBOIOJATalIIMe AaCTPOHOMHUYECKHE
MOHATHSA, TEOPUH W 3aKOHBI JUIA aHaIM3a U OOBSCHEHHS (PU3UUYECKHX MPOIECCOB,
MPOUCXOMAIIMX Ha 3BE3MAX, B 3BE3NHBIX CUCTEMAaX, B MEKIaJlaKTUYECKOU Cpene;
JBUKCHHSI HEOECHBIX TETl, SBOIIOIUH 3BE3N U Beenennoit

65




HHEPEYEHbB 2JIEMEHTOB COAEP)KAHMUS, ITIPOBEPAEMBIX HA EI'I 110 ®PU3UKE

Kox
pazacaa/
TeMB

Kaon
AICMCHTA

MposepaeMuil WIeMenT cogepRani

MEXAHHKA

"'

KHHEMATHKA

Mexammieckoe  ankenne.  OTHOCHTEILNOCTE  MEXAHHIECKOrO  JIBHKCHNS.
CHerema oreveTa

MatepiutsHas TouEa,
E¢ paanyc-nextop:

() =(x(e). y(1). 2(1)).

Choxenne nepexenenmil:

AT = AT + AT,

CROPOCTH MATCPILILHON TOMKI:

- i; =(UJ‘UI'UI).

'=£A ' = AL amanorwano Y, = Y, U, =27,
Lo

Caoxenne cxopocteii: 0, =0+,

BRMMCaenne nepesenienis i nyTi MaTepuasiol ToUK npH npsMornieiinos

ABIGKEHNN BAOAL OCH X no rpadwxy sasucumocrn Y, (‘)

AD
7 -

Yekoperie Marepraaioll touxu: @ = =0, = (a, 4, 8:) :
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Av,

¥

Al |yiie

a, .= =(Ua),.mmoru'mo a, =(U,.)'. 8,=(U,);.

115

PaBHOMEPHOC NPAMOTHHEIIOE JIBIACHHE!

x(t) = x,+0,,!t

v,(t)=0,, = const

116

PaBHOYCKOPCHHOC IPAMOAMHCHIHOC JIBHKCHMC:

2
x(1)=x +v,,,1+-£%-

v ()=, +at

, = const

U;.I-l)lal =2-8,(X2 -xl)

L+
TTpat ABsKetinm 8 OLHOM HAIPANICHIHN 1Y Th S= —'?3' ot

Croboroe nazenne. Y okopenne cRoBOaHoro
matenns. [sinaenne rema, GpowmeHnoro noa

vraom @k ropusoury:

x(t)= X +0,,0=x +y,c050-t

‘
yt)= y,+u,,,t+£-§: =¥ ﬂ)oslna-r-%-

v, (t)=1,, =t,cosa

10,,(l)=v°,.+g,t=u,s§na—gz

g.=0
B, =—g = const

Viy

0

Xs

"3

1.1.8

Kpisomneiinoe anwaesme, JARUKCHIE METEPHATLHON TOUKH NO OKPYRHOCTH,
Vriosas u anmciings ckopoets Touxn: U= 0K [Ipi pannosepnonm anmmerim

b8
TOUKI 110 oxkpykocTy (0= '7—.' =2av,
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Hentpoctpesmreasioe  yekopenne  toskn: A, = =w'R. Moanoe

YEKOPEHHE MATCPHAILHONR TOUKI

=5

L1989 | Teepaoe teno, MOCTYHaTeanuoe i BPaaTeiLioe ARKSHHe TREIOTO Tela
1.2 JAHHAMHKA

1.2.1 Huepunanwume cncremms  orevwera,  Ilepsuit  saxon  Huwotona.  Tpsimn
OTHOCHTRALNOCTH aiHies

122 m
Macca rem. [Taomocrs sewecrsa: P = V

1.23 I - S
Cuumr. Npsmassn cynepnossumm ot P i = £+ F +o

1.24 | Bropoit suxon Huorona: s sarepuaasuolt rouxs s HCO
F=ma: Ap= FAt npH F = const

1.25 | Tperwii saxon HetoTosa IS MaTepHaisHEIX o
TOYCK: F;Q ==y F;z &'

1.26 | 3aKon BCeMUpHOrO TATOTEMMA: CHALL HPHTKSHMA MEKLY TOYCTHLIMI MBCCAMN
panHs F= GﬂR”TIl'
Cuma emecm, Llewtp vemecmn reaa. 3aicnMocTs CHan TRECCTI OT BCoTR b
HJL NOBEPXHOCTLIO NAANET paasycoM Ro:
g GMm

(R, +h)

1.27 | Cunma ynpyroctit. 3akou I'yxka: Fy = -kx

1.28 | Cuna rpenna. Cyxoe tpense.
Cuma TPCHIA CROIBACHIR: E " pV .
Cai Tpess NOKos: F., SuN,
Koodupuunent rpesus

1.29 F
Jlarnenwe: P= ‘E”

1.3 CTATHKA




1.3.1

MOMENT CHIILL OTHOCHTRILIO OCH BPATCHHN:

|M|=Fl. rac | — naeso onmm  F
OTHOCHTENEHO OCH, NPOXOARIICH YEpes TOUKY ~
O nepriesumKyAspHO pHCYHKY F
1.3.2 |(Hewyp wsace 7eaa.  llewmtp  M3CC  CHCOTeMBM  MATCPHATRHMIX  TOYEK:
_mi +mi . | 40
R = r——— B 0AMOPOIHOM 110AC TRACCTI (&= const) uestp
MACE TEAA COBMMIACT € CrO LEHTPOM THACCTI
133 M+M,+..=0
¥ HCO: & =
CHOBHR PEBHOBECHE TRCPAOTO TCAA B E+E+.=0
1.3.4  [3axon Mackans
135 Jlanneune 8 suwakoct, nokoseiicn s HCO: P= B4, + pgh
138 | 3axon Apaumena: Fi, =‘i’..,m..
e TeA0 W KIAROCTH HOKOATEA 8 HCO, 10 Fagy = pEV iireen
Yenonne naasanns ren
14 FAKOHBI COXPAHEHHSA B MEXAHHKE
VAL | fanyase savepuanssoi touxn: P = 00
142 | puinyme cucromsr ren: P= A+ P+
143 | 3ax0H HIMCHCHIS 1 COXPAHCHHA HMITYIhCA:
sMCO Ap=A(B + Py +..) = Bt + B AL+
8 HCO Aﬁ=A( B+p+.)=0 ccm f’m + ﬁm +.:20
PeakTusHoe tnmKenine
144 | PaGomi it ma Ma1os NEpeseiicHmi: F':
A=If1~|AF]-cosa=F;-Ax (
Ar x
145 Mommocrs ciast:

ecit 3a spesis Al paBoTa CHIM HIMEHAETCR
na AA, o momsocrs cis

VI




AA 3
P=— = F.v-cosa
At L s (;

v
146 | | m’ _ p’
Kitienseckas suepray marepuaaoit rousn: B = T
m
3aKoH WIMCHSHNS KMHCTHMECKON MHCPrHM CHCTEMU MATCPHATMHAMYX TOUSK: B
Heco AE_, =A +A, +..
1.4.7 Horcnunansuan Wepris:
ans noremmamnnex cun A = B Bl =AE
TOTeHINATLHAR IHEPIHA MATEPHILILHON TOMKH B OAHOPOAHOM NOAT TRACCTH:
Eauroes = mgh,
[lorenmamiias Hepring Yopyro Aeopmuposaniong Tem:
kx'
E‘KW” = 2
LAB | 3axon MIMEHENN 1 COXPRILEHMA MEXANHICCKOR dmeprn:
Esex = Eqm + Eovicun

s HCO AEua - Ammuu.m.

s MCO AEuu =o.¢cml Asces henoress ¢z = 0

1.5

MEXAHMMECKHE KOJIEBAHHA H BOJIHbBI

1.5.1

Fapsonnueckse  koneGanns  mavepransunoll  Touxu. Asmumryna o dasza
koneOarinil, KHHeMaTH9eckoe onncanme:

x(t)= Asin(wt+¢,)

v,(1)=x,

a,(t)=(v, )’ =-0'x(t)=> a,+ @' x= 0 rae x - cuenenne s nofomenns
PABHOBECHN,

Jhuammieckor onncaHne:
ma, = kx. rae k= mo’ . Iro suaunr, wro F, = kx.

DHEPrETHICCKOS ONMCANME (KON COXPANCHMA MEXMICCKON eprn):

70




2 2 :
m’ k& mo kA

2 2 2 2

CRssh aMIIMTYIN KONeOaNMH CMEIICHIS MATEPHATLION TOUKIE € AMIINTYAAMN
KOIeOaHNI €0 CKOPOCTH I YOKOPEHHS:

U =(’)A. o =w'A

1.5.2 2 l
TMepuoa u wacrora koaebannit: T=—=-
® Vv
fleppoa  mamux  caoboansix  KOACORHMIT  MOTCMATIMCCKOTO  MANTHIKA:
1
T=2x J: )
4
m
[epuoa csobountx KoneGammit npykuHHOro M tinka: 1 = 21!1 ’-;
1.53 | Bumyxacunse xoneGanus, Pezonanc. Pesonancuan kpusan
154 | Honepewsisie # poaoasinie Boksl. CKOPOCTI PACHPOCTPAHCHIS I LTHHA ROTHIS
v
A=uT=—,
Vv
Hirrepdepenuns n andpaxuns soas
1.5.5 | 3nyx. Cropocts 3ayka
2 MOJIEKYJIAPHASA @H3HKA, TEPMO/IHHAMHKA
2.1 MOJIEKYJIAPHAS ®H3HKA
2.1.1 Mouean crpocHns rason, uaKocred i reepamx rea Fycen, tepMoanisMueckans
cHeTema (1e10) cocTont it N Qiakoa X Moaexyn. Toraa KoImecTRO BemecTii
eV _m
Ny p'
rae Ny — wieao Asoraapo, m — Macca cuctemst (tem), M — sonspuas macea
BCUICCTBA
2.1.2 | Tenaonoe Inickenine aTOMOB i MOJCKY) BeIeCTsa
2.1.3 | BaanmoacATTRHE YACTHIL REIHCCTRA
214 | Audysun. Bpoyrosckoe asiacnne
215 | Moaem wacamsuoro rasa s MKT
216 | Cesae MOR1Y ARBICHUEM 1 CPCANET KHHCTHYCCKON MEpruelt NOCTymaTeasHoro

TENAONONO JINFRCHIN! MOAEKY) HIACRIMONO Tasd (ocnosioe ypasnenne MKT):
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W | -

p:

— 2 2 . —
rq,nv’ =§n[WT] =§n'£,m o TZ€ Mg — MACCA OHON MOTICKY IR,

M= . KOHUCHTPALHA MOASKYN

<|=

2.1.7

Abcomornas remncparypa: T =1°+ 273K

218

Coash TEMICPATYPRI FAS CO CPCAHCH KHECTHHCCKON MHCPIUCH NOCTYNATEALHOIO
TECOAORONO AHMAKCHHR €10 MOJICKYL

— 2
2 2

2.1.9

Ypasueune p = nkT

2.1.10

Mozea HAGUILHOIO 133 B TEPMOIMHAMMKS:

Vpasuenne Mennencesa — Knanelpona
BrIpakeHue 108 BHYTPCHHCH SHEPran

Ypasueune Mengeneesa - Knanefipoua (npusensmsie Gopyss 3inmcn):

pV="2RT=vRT=MaT_p=ERT

| u

Bupakenne A BHyTpennedi  MMEprHH  OANOATOMHOIO  MACAALHONO  Fasi
(nprseenive opsi svc );

=-3-vRT=§-MtT=-3——”—'RT=vc;,T=§pV
2 2 2 2

u

2.1.11

Jaxou JansYona 100 JaBICHHN CHECH PATPERCHMBLX Ta308:
P=prtpt .

2.1.12

Hionponecet B PaIpexenioM rase ¢ DNOCTORHHMM YHcaoM  monekys N
(¢ MOCTORHHEIM KOmMMeCTROM Bemectaa v ):

isorepsa (T = const): pV « const,

woxopa (V = const): g = const

Vv
wiodapa (p = const): T const

I'paduueckoe npeacranaenne iwronpoueccos Ha pVv-, pT- n VT-anarpassax,

£



OFBeampeHinii FrrIonutil SaKon;

Pl/-=const
T

L8 TTOCTOAMMOTO KOMMYCCTIa pemectsa ¥

2.1.13  |Hacwmensie o sesacuunennnie napu, Kauecrsemman sanucuMocTs miorioe
W ARRACHAN HACHICHAOTO NAPA OT TEMICPATYPRL, WX HEIABHCHMOCTL OT 001eMa
HACKIICHHOrO napa

2114 | BamxwocTs BOIAYyXA.

__Pan(T) _ Pun(T)
Omocntenstas ssnocts: @ = T~ T

2115 [Mavenenne arperamiuy COCTORHMIL BCLICCTBA: MCHAPCHNE W KOHACHCHLNN,
KHOCHHE AMAKOCTH

2.1.16 | MasmescHne arperatHbix COCTORHIE BOIICCTBA. IUIIBACHUC It KPHCTRUIISANNA

2.1.17 | llpeobpazosanne 3Heprun 8 Haioasnx nepexosux

2.2 TEPMOJAHHAMHKA

221 Teniosoe paBHORECHE W TEMIICPATYPS

222 | Buyrpenuss smeprus

223 | Tenaonepenuda kax ¢nocod memenennsy suyrpensedt sneprun 61 conepuieimny
patorid. Konsekima, Ternonponoiiocts, HityieHne

224 | Koanuecrro rennom.

Vaensan Tentoenkocts seuectsa ¢ @ = CMAT

225 | Yacmssan rensora napooSpasosanms L: Q = Lm,
Vensnas Tenaora nnasacnns A: @ =Am,
Yiiensnas venaom cropasns ronumea q: Q = gm

2.28 Jaementapuan pabora B TOPMOIMHAMIKE: A=pAV Buuncaenne paboti
1o rpatiky npoaecca wa pV-anarpase

227  |Tlepnuiil 3aK0N TePMOIHHAMIKN!

Q1=AU11"‘41=(U2“UJ+42.

Anbara:
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Q:=0=A,=U, -U,=-AU,

228

Bropodt saxon repyogmmamiki. HeoGpamiseie npoueccst

229

Fprrnni aescTans renaossx Mammn, KIjl:

= Alllﬂ'll = Q"P ‘.IQWl =]~ leouI
% B Oy

2210

Maxcunmaasnoe smadenne KITL Lanka Kapo:

T -T““ I;ua
a7 = g =~

nap nap

2.2.11

Vpasuenne rermaonoro Gaaanca: Q) « 4+ Qi+ .. =0

WIEKTPOAMHAMHKA

WEKTPHYECKOE TTOJIE

DACKTPHIAA TS M ¢ NPOSBICHMN, DaeKTpHyucekuit Japwl. /lsa snga sapsaa.
InemcHTapieil  ACKTpHUCCKiil 3apRA. JaKOH COXPAHCHHS WICKTPICCKOrO
Saprin

312

Bianmoneiicrame sapanon. Toueunne sipaaw. 3axon Kyasona:
B OIHOPOIHOM BEIICCTRE © ANMICKTPHICCKOM npoHniaesocTiio &

_allel 1 |glel
Fed er _4188“ r

313

DaexTprieckoe none. Ero AclicTRMe B WICKTPHUESCKRS 3apain

314

P
- g ey
PRACHHOCTE YICKTPHUCCKONO N0Aas:

Hone ToucHHOro 3apsaa: E, =k "’% )

—

oanopooe nose: £ = const .

Kaprust il sanpsaxenn ocri 21 nosedl

315

TOTeHUMATLHOCTE YACKTPOCTATHHECKON O [N,

PasiocTs HOTCHILAIOB B HANPAACHHNC:

A, =Q(q’| -¢,)==gdp=qU
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TTOYEHUMAILIAR MEPrHK 3APALS B WIEKTPOCTATHHECKOM ITOJIE:

W=qp

A=-AW

HMoTennuan MmekTpocramueckoro noas: P =~

Cusise  HANPOKCHHOTTH (IOME I PATHOCTH HOTCHUBAAOE A8 OAHOPOANOIO
MerTpocTaTitieckoro noas: U = Ed

316 | Ulpussn Cynepnosuimmn MCK TPHYCCKIX noeit:
E=E+E+.. 9=9,+0,+..

317 |Tlpososuuks B MICKTPOCTATHUCCKOM  noae,  Yeaomue  pasmonsecis
JEAPRAOK.  BHYTPH  HPOBOIHHKA é'-_. 0+ BHEYTPH N HR DOBCPXHOCTN
nponogika P = const

318 [ nesrpuss B wekrpocrariieckom nose. Jliniespiieckas npoMnaeMocts
semecrsa &

319 q
Konaencarop. Inextpoesiocth KomIencarops: C= U

€6, S
VKTPOCMKOCTE HAOCKOND KOHACHCATOPA: C= ‘; = BC,,
3010 | Hapaaneassoe CocTmmenne KOHICHCI TOPOR:
q-q.*q,* ....Ul .Ul‘ «..Cmu'C' + C]* pron
[ocaeaoBuTeIbHOC COCANHEHNE KOHICHCITOPOR:
1 1 " 1 -
UstUi+rr.nQueqa=... ~» -
‘ - ann q CZ

3L U cu?

Inepris sapaxennoro konaencatopa: W, = LA o — i
2 2 2C
32 FAKOHbI NOCTOAHHOIO TOKA

Cuna Toxa: I= . HMocronusmii Tox: 1 = const

Aty

A nocrosmoro Toka g =~ It
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322

YEaosun cymiecTBOBAHAN VICK TPHYCCKOTO TOKA.

Hanpsacenne U n D/IC E

323

U

Faxon Oma s yacTki uenn: I= "R;

324

3)!@“]‘)“‘“0!06 CONPOTHRICHNE, FANHCHMOCTY CONPOTHRACHNN  OJHOPOAROTO
NPOSOAHHKE OT €70 JUIMHKL 0 C2SICHHN, Yaemuoe CONPOTHAACHAC

BelICCTH, R"D;

325

m:gzﬁ‘;’m_

q

Herosmmsn roxa. J1C snerosmmsa 1o

BuyTpesice conpoTHaienie HCTONHHKS TORA

326

Zaxon Oma 1798 nOaHOI (FAMKHYTOH) YICKTPHHCCKO E r‘
]

B = B

uenn: E = [R + Ir, otxyaa I= Rtr

327

Haprireasuoe COLTRBENNEe NPOBOINNKOR:

1 S &

=—t—t..

l"l"h"....Ul.Uz..... R R .
‘Lumu 2

TTOCASAOMATEALNOL CORIMNENIE [ POBOAMMKON:

U=U|OU:|+....I|=|1=....Rm=Rl*sz-.

328

PaGora aaextpiaeckoro Toxa: A = [UL

Saxou Iwoyan -~ Jenua: Q = IR

Ha pemctope R: Q=A= IzRf=IU‘=%(

329

AA
MOmHOC TS VMCKTPHYCCKONO TOKIL: P= =IU,
A‘ At—0

’ 2
Terosas MOUIOCTS, Bitensesas 1 pewncrope: P=I°R= T v

peMoo

At

=EJ

MOmHOCTS HCTOMHIKR TOKA:

A0

76




3.2.10

CrofoAMBIC  HOCHTEAN  MICKTPHMCCKHX  SIPRIOS B (POBOAHIKAX,
Mexanivum  NPOROANMOCTI  TREPINX  METAIOB, PACTROPOR N PACTIIABOR
AekTpoanToR, razos. [oaynposoanukn. Moaynporoasuxosnil o

33

MATHHTHOE NOJIE

31

Mexannueckoe  sianmoaeitcrsne  sarmwros.  Marwmmsoe  nose. Bextop
MATHHTHOR WHAYRITN, Ipusn CYTIRPIIOIHIN MATHHTHEIX

naneii: B= R +§3 +..

Jlasan wHAYKIY MaranTHoro noas, Kapraen sl asvenns MardiTHoro
NS OAOCOBOIO # OAKOBOOGPATHONO TOCTORRMLIX MATHHTOR

332

Omar Ipereaa. Marmwmioe nose nposojnmxka ¢ tokom. Kapraua  swnwil
WHAYKIN MardiTHOro noas JHHHOTO UPEMOTO MPOBOIHEKS W IAMEHYTOTO
KOJILICBOTO HPOSOAHNKA, KRATYIIKN C TOKOM

333

Cruza AMriepa. o¢ HRIPABICHIC Il BOAMYHEL

ﬂ = IBI sinu‘ e @ - VIO MEAIY  HANPABICHMCM  TPOBOIHHKS

n nextopom B

334

Cuaa Jopenta, ce wanpanzesme w senonn: Py, = l‘li UBSING rye @ —yron

MeRy BeKTOpaMIt U 1 B, JImscuine sapakentoil Sactiht B 0aHopoHos
MATHITTHOM 110J1¢

34

NWIEKTPOMATHHTHAA HHAVKUHA

341

Hotox sexTopa MArHHTHON MHIYKUMK:

® = B,S= BScosa

342

Sanesne yicktpomarinTaol weaysmni. IAC nuayknnm

343

Saxon e Tposar o maysin Gapasen:

.
Al |y

344

AC niayxunm 8 HPEMOM POBOLHIKE \8 y

Aol |, ABCAYUICMES €O CKopoCTER U \ﬂ

(5 11 ) B OJHOPOAHOM MArHNTHOM Hoae B: Z T
= )

IE.|=3100030.rne @ _ yroa mesay sexropost B i nopsicisio 1 k
IUIOCKOCTI, B KOTOPO#l 1CAST BCKTOPE Inb;ecmlLBuilB,

i




1w |[E|=Blv

345 | Hpasuso Jenua
346
Huaykmenocts: L= —I' Jum = LL
Al :
Camonnayxuma: I1C camomaykimn: E,=-L =-LI,
Atly
“IHCPINE MAFHATHONO HonR KaTymxn ¢ rokom: W, = T
35 WNEKTPOMATHHTHBIE KOJIEBAHWA H BOJIHbBI
351 Konebareasnnit kouryp. Caoboansie 21eKTpoOMarinTine
KOMCOWITHN B MACAURHOM KONCOATEALHOM KOHTYPE: — L
e
{q(l) = Qs SIN (0141,
1(£)= g, = 0q,,, cos(r+q,) = I, cos(wt+g, )
2n |
Qopayna Toscona: T =2aV LC , orxyan © = T 7=L=Cr ;
Coash  aMIUITYAM  SapRias KOWIACHCATOPE ¢ OMILITY 0it  Ciod Yok
(pH CROBOMNKIX ICKTPOMAIHHTILIX KOSCOAUHEX B HACKILIOM KONRDATCIBHOM
I
KOHTYPR: Toee =
352 | 3axos cCOXpaseHMs FHCPIHN B HACRIEHOM KOACOATEALHOM KOHTYPE:
2 2 2 2
COL LIS Oy B vt
2 2 2 2
353 | Busysacuusic anekrposarmirmisie koseGanns. Pesonasc
354 |Hepemennstt rox. [Mpomisoacrso, nepesads w NorpeGacnie 3eKTpuyccKoil
MWepriun
355 |Ceoilcrsa  WIeKTPOMArHHTHIX  BOAM.  B3aumuas  OpuMeHTauMs  BEKTOPOB
i AnekTpoMariis ol soane o saxyysme: E L B 1 ¢
356 |Mxkana opexrposarsntisX somd TTpuMencnne  MekTpoMarimx  som

B TEXHHKE 0 OWTY

10




3.6

OHTHKA

[pssonuueiinoe pacupocrpasenne cser 8 oamopoanoil epeae. Toueun i
HCTOMHHK. Jlyy crera

JaKom otpakenns coery, 4= p
alB

363

364

Hocrpocane saodpakeHnil B MAOCKOM 3CPRILIC

-— —- ‘

Jakomn HNPCIOMICHHS CBOTA

TMpenomaesne coera: 4510 0 =71, 51N B
ABCOMOTHEN TOKAIATEAL HPEAOMACHHN:

v,

U,

n
S =
OmiocuTensHmil noxasareas npeaosanenns: Mo = n =

Xoa myseil 8 npiiasce.
Coomnomenne  Mactor i COOTHOWCHNME UMM HOJM  NpH nepexoae
MOHOXPOMATHHSCKONO CRETa MePes IPAnMILY Paiacaa JIBYX OITHYSCKHX Cpa

V,=V,, BA =0k,

365

Honsoe s8Ry Tpessee oTpameHne.
Mpeacnsumii  yroa nomoro suyrpessero|  M,< ny n,
OTPAKENNA.

| n,
sina, =——=—

ll"
n, n,

Al

366

367

Cobupasomme n paccensaromme mHss, Torkan munza, GOKYCHOS PACCTONHNC |

1

M OITTHYCCKEA CHIIR TOMKOM MM D=—

F

: . .
Dopmysa TORKOH M. | d

H F

1 1
Sl
d F | NN

L e

Yaeauuenne, BacMoe AnH300: j

[I v
d’ |

M=

&,
H




B BIIOLCH ML
SR D<0=>F=lD<0,

l'=£=m<l
H d

368

Xoa ayua, UpOMCAMICIO ANNIY HOA NPOMIBOILHMM YIIOM K €€ [338HOR
omrnweckoll  ocn,  Tloctpoeune mioOpawennil  Toukit W OTpeIka  npamoil
B CODMPRIOMMX W PACCCHBAIONTNX THHIAX I HX CHETOMAX

369

Qoronnnapar kak onrwaeckuii npnGop. | 1a3 kax onTuseckas cucrema

3.6.10

Hurepheperi  cneta.  Korepenrtine wctounnsn.  YCIosms  natmosenn
MAKCHMYMOR 1 MUHIMYMOB B WHTCPPCPCHIDIOHH O KapTHHE OT ABYX CHHdatHX
KOTCPCHTHBEX HCTOMHHKOR:

A
MAKCHMYME — A =2m£ m=0,+/-1,+/-2,+/-3, ..,

A
MRHIMYMB — A=(2m+l)-2-.m=o. Mol -2, 4%

36.11

Judpaxuns caern, wppasunonnas pewerka. Ycioane Hab o0cHRS TIARHEIX
MAKCHMYMOS (IPI HOPMAILHOM THACHHI MOHOXPOMATHHCCKOTO CBCTI © JLIMHOMN

BOMMBE A Ha pemeTky © neprozom d:

dsing, =mh .0, 4/-1,4/-2,+/-3, ...

3612

Jlncnepeus cuera

KBAHTOBAS ®H3NKA

41

KOPIYCKVYIAPHO-BOJHOBOMH JIVAJIN3M

Punoresa M. [Lnauxa o ksawrax. Gopsyan [aauxa: E = hy

412

he
Govoum. Iueprus Gorona: E""h\’:'l‘: Pc.

Hynyane dotona; P"‘-"—=K

413

Gorospdexs. Omare AT Cronerosa. 3akonut porordidexta

LR

Vpanneune inurreding s porosdderra:

E’-m-'Annuuu*  LAp—"

80




h he 2
rae EOON- ='N=-i£' A“"""‘ =’N'“'=x_' Enm-lzg)-zmzeunm
ap

415

Jaracrne cpera. JIanacrne caera Ha NOIHOCTRIO OTPAKIIONIYIC HOREPXHOCTL W
Hil NOTHOCTRI NOMIOUEIOMIYEY NOBEPXHOCTE

12

DHINKA ATOMA

421

TTranerapuan somem aroma

422

Tocrynatat bopa. Hiayienne u noraoniedne GOTOHOB 1IPH NCPOXOAC aTOMA
€ QULHOT O YPORKS SHEPCIUM Wi 2pyrof:

W= =5, B

123

Jluneiimariie cnekTpu,

Cnexrp ypoBueH Mepruy atoMa BOAOPOLE:

~13,6 9B
Bes— o
o "x -n lc 2. 3. e

43

GHINKA ATOMHOI'O SUIPA

131

Hyxaonwas moem, sapa lefzenbepra - Haanenxo. 3apaa suapa. Maccoroe Sueno
aaps. Haoroms

432

PannoakmasocT.

bera-pacnan,

Fnexrponnsii -pacnan . 21X --)Q,, Y+ e+v,,

IownTponssit f-pacnan . ;‘x -):_, Y+ ?,é+v,,

FCassasi-manvuenme

433

~ls

K08 PLAKOAKTHRHOIO paCTIL N(:): N,-27.

i
Tyers m - macea paanooxnmioro sewecrsa. Toran m( 1) =m,-2

434

Apepusie peakunn, [descHue n CHRTES aaep
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