Boinucka u3z OOII COO,
YTBep:KIeHHasi MPUKA30M
Ne 99 ot 01.09.2025 .

PaGouass nporpamma
yueOHoro npeamera «®@usuka» (6a30Bblil ypoBenb) 1Js 10-11 kiaaccos.

Copnepxanue o0yyeHus
10 kiacce
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUs OKpyXxarouero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (usnueckux siBjieHuil U npoieccoB. Hayunbsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHUH. [ paHUIIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [I[pUHIIUTT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JIeATETbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaoropble ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
otcuéra. Tpaekropus.

[TepemenieHne, CKOPOCTh (CpemHSsT CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl kKoopAuHaT. CloKeHHE TepeMEIIeHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEUICHUSI MAaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHueliHoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM I10 MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHu4yeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CHUIOMETp, IBUKEHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MepeIauH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanne MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY B TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JBYXKCHHUS C IIEJIBIO OTPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE pPAaBHBIE IPOMEXKYTKM BpPEMEHM INPHU PABHOYCKOPEHHOM JBHKEHHUH C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHne ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOcTH [Manuies. Ilepbiit 3akoH HeroToHa. MHepuanbHbIe CUCTEMBI
OTCU€Ta.



Macca tena. Cuna. Ilpunuun cynepno3unmu cuwil. Bropoil 3akoH Hberorona mis
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [U1s1 MaTepHAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buabl tpenust (mokosi, ckoyibkeHusi, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koagduuuent tpenus. Cuaa cOnpoTHBICHUS
NP IBUKCHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHoe U BpalaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoMEeHT cuiabl OTHOCUTENBHO Ocu BpaieHus. llinedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHudyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOAIIUITHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMariii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U aJACHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecusl TBEPAOTo Tesa. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydeHue ABM>XEeHUS OpycKa MO HAaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B NPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3akonwl coxpanenus 6 mMmexaHuke

Nmmynsc MatepuanbHOM TOUKH (Teja), CACTEMbl MaTePUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MaTepuaibHOW TOYKU. Teopema 00 W3MEHEHMHM KUHETUYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. [loTeHnuanpHas SHepTUs ynpyro AeGopMUpOBaHHOM MPYKUHBI.
[ToreHunanbHas 3HeprUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIe M HEMOTEHIMANbHBIE CUJIBL. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoNCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOINEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydyenne abOCOMOTHO HEYNMPYroro yjaapa ¢ TOMOIIBIO JBYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHH Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopun



OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHs Ta30B, JKUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOICTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpPUU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHUHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHuveckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHUH.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs NPUPOLY JaBICHUS ra3a Ha CTEHKH COocy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSTHUSL Pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonumdecTBo TermoTel U pabota. BHyTpeHHssI S5HEprusi 0THOATOMHOTO
uJeanbHOro rasa. Buasl Temuonepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONepeIaye.

[TonsTne 00 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.

TenioBbie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
TerIoBbIX MamuHax. Koadduiment nonesnoro aeictBus teruioBoi MamuHbl. [{ukn Kapao u
ero Kod(pPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJIOTUUECKHE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUILHUK, KOHIUIIMOHED.

Llemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPTUU Teja TPH COBEPIICHUH pabOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACWCTBHEM CXKATOrO BO3yXa, HarpeBaHue 3Qupa B JIATYHHOH TPyOKe MyTEM
TpeHusl (BUCOIEMOHCTPAIIHS).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpu Teruionepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl



[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOmOTHasS U
OTHOCHUTEJIbHAs BIaKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramiusauus. YaenbHas
TeruioTa riasineHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJIyYE€HUS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX M1APOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMoHCTpanus KpUCTalioB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepeHrie OTHOCUTENBHOU BIIaXKHOCTH BO3yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ted. OJEKTpUuYecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsiOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

BzaumoneiictBue 3apsimoB.  3akoH  Kynona. TodeuHblil  siexTpuyeckuil  3apsi.
OnekTpuueckoe mnojae. HampsxEHHOCTh 3iekTpudeckoro mnois. [lpuHnun cynepno3uuuu
AIIEKTPUYECKUX MoJIed. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. IloreHnman. Pa3HOCTh TMOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKkTpuueckas NpOHUIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHU4ecKkue YCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM TOJIE.

DIeKTpocTaTUYECKas 3allnTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSI MEXAY HUMH U TUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepeHnne 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOoKa. MICTOYHUKH TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hamnpsokenne. 3akon OMma 1715 yyacTKa LETH.

DIIeKTpHUYECKOe CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKA.



DNEeKTpOABMKYIIasl CUJIa M BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIEKTprYecKoi nemnu. KopoTkoe 3aMpIkaHueE.

DneKTpOHHask IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNPUMECHAas MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHKOBEIE TPHOOPHI.

ONeKTpu4ecKuii TOK B pacTBOpax M paciuiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYECKHil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENBbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpoOHCTBA M TNPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH IUOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTMOJ1, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHUSI LMWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOE CO€IMHEHUE NTPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuilbl. KOpoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psa ¥ NpOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTPOABMKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATeNbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
ABJIEHUE, Hay4YHbIH (pakT, rumores3a, Qu3nyeckass BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdora,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmdeckoe IBUKEHHE B )KMBOW mpupone, 1uddys3us, ocMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUECKUE SIBIICHUS B
KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH M Ta30oB, JJIEKTpUYECKHE
CBOMCTBa METAJIOB, JIEKTPOJIUTHYECKAs JUCCOLUAINS, TalbBAHUKA.

TI'eoepaghus: BaxxHOCTBh BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIIOIBb30BaHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,



BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHus, mapoBas TypOuWHa, OBITOBOU
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYEHHUs] COBPEMEHHBIX MATEpUaIOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, JJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 knacc
Pa3zgea 4. diekTpoauHaMUKA

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHble MarHuThl. B3anMopeiicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cyneprno3uuu MarHUTHBIX 1OoJIei. JIMHUY MarHUTHOU
uHAykuuu. KapTuHa TUHUI MarHUTHONW MHAYKIUU TOJISl TOCTOSIHHBIX MarHUTOB.

MarautHoe 1nojie MpOoBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBIICHUE.

Cuwia Jlopenna, e€ MOAynbp UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DJIEeKTPOMAarHUTHOM WHAYKIMM. [IOTOK BEkTOpa MarHUTHOM MHIYKLHH.
DNEKTPOABMKYIIAs CUIa MHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapayes.

BuxpeBoe anexkTpuyeckoe Imosie. DIEKTPOABMKYIIAS CHUJa HHIYKUUMU B IPOBOJHUKE,
JBUXKYIIEMCS MIOCTYIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABMIKYILAS CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IPUMEHEHHWE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, MJIEKTPOIBUraTEIb, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHILI, UHAYKIIHOHHAS M1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHiia Ha MOHBI SJIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHON MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue nqeiCcTBUS MOCTOSIHHOIO MarHUTa HAa PaMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paspnen 5. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUS

KonebGarenbnas cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KoyebaHusa. [apmMoHHUYeckue
kosnebanus. Ilepmon, wactora, amrumtyga U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyeckuii MasTHUK. YpaBHCHHE TapMOHHMYECKUX KoJjiebanuil. [IpeBparenune sHEpruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.



Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B UACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna Tomcona. 3aKOH COXpaHEHHUs SHEPTHH B HICaTbHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamImuX KojeOaHUsAX. BbIHYXICHHbIE MEXaHHUECKUE KOJeOaHusl.
Pe3onanc. BelHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITIUTYIHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTpPeOICHUE SIEKTPUUYECKON HHEPIUU.
OKOJIOTUYECKME PHUCKM IIpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa uCHoOnb30BaHUA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpoiiCTBA M TNPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGroieHne 3aryxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

OcuumnorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTPoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPHOA MAJIBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IeNM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpaA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHbvle 60JIHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadenus. [lepuon. CkopocTs pacipocTpaHeHus
u januHa BosHBL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3JIy4EHUS 2JIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJIOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 2J1eKTPOMAarHUTHBIX BOJIH. [IpMMEeHEHME 31EKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAtOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIBTPa3ByKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, Panap, palHMONPHEMHHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Te0 Kak HCTOYHUK 3BYKA.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nuatepdepeHuu u UG pakiini MeXaHUIeCKUX BOJIH.



3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpefie.
JIyd cBera. ToYeUyHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUl B IIIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKOHBI MpEIOMIICHUS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomienus. [lonHnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[Ber.

CoOuparomue M paccewBaromue JUH3bI. ToHKas smH3a. DOKYCHOE pAcCCTOSHUE U
ONTHYECKasl CHJia TOHKON JHH3BL. [locTpoeHne n300paxeHuii B COOMPArOMIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH IF€OMETPUUECKOMN ONTHUKH.

BomnoBas ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HUCTOUHUKH. Y CIOBUA
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpakuumonnas pemérka. YcioBue HaAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TIpH MaJleHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKA, AU(PPaKIHOHHAS
peméTKa, OISAPONU/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHue cBeTa. OnTHdeckue
npUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieias CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakinuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

['paHunbl NPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKH. [locTymarsl cnenuanibHOM Teopuun
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, [MPUHLUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs TOKOSI.

Pazgen 7. KBanroBas ¢pusuka



Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. Dopmyna [lmanka cBs3M 3HEPruM POTOHA C €r0 YACTOTOU. DHEPIHUS M UMITYIIHC
doroHa.
OtkpeiTne u wucciaenaoBanue Gorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cera. Onbitel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpoOIiCTBA M NpaKTHUECKOE NpUMEHeHHe: (PoTodnaemMeHT, (OTOAATUUK,
COJIHEeYHast OaTapest, CBETOIHO/.
Jlemoncmpayuu
®oTo3dheKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OmnbiTel Pezepdopaa mo paccesHuto o -dactuu. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. V3nydenne u mornomeHnue GOTOHOB IPU NEpexoje aToMa ¢
OJIHOTO YpOBHSA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp ypOBHEHl SHEpruu aroma
BOZIOpOAA.
Bonnossie cBoiicTBa yactull. BonHbl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaINu3
(cTieKTpOoCKoOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe s0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3IIy4EHHUS.
CgoiicTBa anb(da-, 6eta-, ramMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPraHU3MBI.
OtkpeiTue TpoTOHAa W HelTpoHa. Hykinonnas monens siapa IeiizenOepra—lBaHeHKko.
3apsn sinpa. MaccoBoe umciio siipa. 30Tomnsl.
Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oerta-pacnaa. ['amma-uzinydenue. 3aKoH
pazvoaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepusiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U TEPCHEKTUBBI  SAEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
OneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIeMEHTapHBIX YacTHUI.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nueckoi KapTHHBI MUpA.
TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPUMEHEHME: NO03UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbl  pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
a4CTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
[OCIIe0BaTeNbHOCTU. BHyTpeHHee crpoeHne 3BE3n. CoBpeMEHHBIE MPEACTABICHHUS O
IIPOUCXOXKAECHNUH U 3Botolnu CoslHLA U 3BE3/1. DTalmbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO06ma. PazGeranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe u3nyyenue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEICIICHUS MOJIOKEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
THUYECKON cdepax JesATeJIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHUE, Hay4HbI (akt, rumoresa, (uznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
HKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IOPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEIEICHNE TUIOIA U TUIOCKUX QUTyp U 00bEMA Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, ACWCTBUE paJuallud Ha >KUBbHIE
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOMOCA 3€MJIM, 3aJI€XKH MarHUTHBIX Py, (oTochEMKA 3eMHON
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPICCHUM.

Texnonozus: TAHAXA DJIEKTPOIEpenad, TeHEPATOP IMEPEMEHHOr0 TOKA, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapesl.



IlnanupyemMbie pe3yjbTaTbl OCBOCHUSI MPOrpaMMbl MO (U3MKEe HA YPOBHE CpeIHero
001ero oopazoBaHus

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BBIi  ypOBEHb) JODKHO  OOECHEYUTh  JOCTIKEHHE  CICAYIOIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JInuHOCTHBIE pe3yJIbTaThl

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JOHKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIUOHHBIM IICHHOCTSAM POCCHICKOrO  OOIIecTBa,
pacliMpeHre >KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM IMO3UIMU  O0YydYaroIlerocss Kak akTUBHOTO W
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

IPUHIATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIPABICHUHN B 00pa30BaTeIbHON OpraHU3aIii;

YMEHHME B3aUMOJEHUCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B IEATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYEeCKOr0 BOCIIMTAHUS:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasl ACTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

S) TPyAOBOr0 BOCIIMTAHUS:

UHTEpEeC K pa3iuuHbiM chepam NpopecCHOHATbHOW JEesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) PK0JIOrMYeCKOro BOCIIUTAHHUA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHME TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKpPY)KaIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIiupeHHe OIbITa JIEeATEIbHOCTH HKOJIOTMYECKON HampaBIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHU3mKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;



OCO3HAHME IIEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B IPOIIECCe U3YUEHUS (PU3UKU

OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIBbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.
MetanpeameTHble pe3yJibTaThl
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1ecTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH NeSTeIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3palaThIBaTh IUIaH PEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTEepUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH PadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICICTBHUS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble nccienoBarejbckme 1elCTBUSA:

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHITUSIMH W METOoAamMH (pU3nvecKon
HayKH;

BJIQ/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/O0B PELICHMs 3aa
buznyecKoro coaepxKaHus, NPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIIpEeTalNH,
npeoOpa3oBaHUI0 W MPHUMEHEHHMI0O B PA3IMYHBIX Yy4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO3JITaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUNoTe3y €€ pelleHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pELIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMEThb MEPEHOCUTDh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MH(OpPMALUU (PU3NYECKOTO COJIEP’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENBHO OCYLIECTBJIATh IOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHMUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pELICHMH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

co3laBaTh TEKCThl (U3NYECKOTO COAEpX aHUs B pa3MyHbBIX QopMmaTax ¢ Yy4ETOM
Ha3HaueHUs MWHPOpPMALMU U LEJIEBOM ayauTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMyHuKaTHBHBIC YHHBepcaabHble yueOHbIe JeHCTBHUSA:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;



pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHL;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHINBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4Je€Ha KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAHMHUPOBATH
JEHUCTBUSL MO €€ JIOCTHKEHUIO: COCTABIIATH IJIAH JEHCTBUM, pACIpPENENsaTh POIU C YYETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 YJaCTHHKA KOMaHbl B OOLIUH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLEHUBATh MJEU C IMO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHble yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATEIbHYIO NEATEIBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSTENIbHO COCTABJIAITh IUIAH PEIICHUsS] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIITOJIHEHUSI TMPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH Y4eOHOTI0 IIPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTEHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMHMPOBAHUIO U MPOSABICHHUIO JSPYAULMU B 00JacTu (U3HKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

mpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporuiecce 1oCTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MTPOrPaMMBbI IO U3UKe AJis
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOYHYaIOUIMXCSl COBEPILIEHCTBYETCS IMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraloni chopMUpPOBaHHOCTD:

CaMOCO3HAaHUSs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpETyJINpOBaHMs, BKJIFOYAIOLLETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTh aJalTUPOBAThCA K SMOIMOHATIBHBIM
W3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKECHUIO LEIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHUE EHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;



OMIIaTHU, BKJIIO‘I&IOHIGﬁ CIIOCOOHOCTh ITOHHUMATh OMOIHUOHAJIIBHOC COCTOAHUC OPYTHUX,
YUYUTBIBATH €I'0 IIPHU OCYIICCTBJICHUU O6H_IeHI/I${, CIIOCOOHOCTE K COYYBCTBHIO U COIICPCIKNBAHUIO,

COMaJIbHBIX HABBIKOB, BKIIHOYAarOIINX CIIOCOOHOCTh BBICTpAaNBATb OTHOLICHUA C APYIUMHU
JIFOAbMU, 3860TI/ITBCH, IIPOABJIATE HHTEPEC U pa3pCliaTh KOH(bJ'H/IKTI)I.

IIpeaMeTHbIe pe3ybTaThl

K xonmy oOyuenusi B 10 kJjiacce mpeIMeTHBIE Pe3yabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMHUPOBAHUU COBPEMEHHOU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOCH

VUUTBHIBATh TPAHUIBl MPUMEHEHHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpLUUAIbHAS CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUEUHBIA AIEKTPUUECKUHN 3aps] IPU pELICHUU
dbu3nUecKux 3a1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoILecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUSI BEIIECTBA M AJIEKTPOAMHAMHUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJMHEWHOE BIKEHHE, CBOOOJHOE TMaJeHUE Tell,
JIBUKCHUE 110 OKPY)XHOCTH, WHEpLUs, B3amMmojecicTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeN, U3MEHEHHE 00bEMa Tesl MpH HarpeBaHUU
(oxJ1aXx/1€eHNH ), TEIJIOBOE PaBHOBECHE, UCIIAPEHUE, KOHIEHCAIUs, IJIaBJICHHE, KPUCTAIUIN3ALHS,
KHUIIEHUE, BJIAXXHOCTh BO3/yXa, IOBBILICHUE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
COCyJlle, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJIEKTPU3ALMS Tel,
B3aMMOJICVCTBUE 3apsAI0B;

OTNHUCHIBATh MEXAHWYECKOE IBIKEHUE, UCIONB3Ysl (PU3NUECKHE BEITUYMHBI: KOOPJIWHATA,
IIyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUila, UMITYJbC Tela, KMHETUYECKas
SHEPTUs, TOTEHIMAJIbHAs HSHEPTUs, MeXaHWYeckas padoTa, MEXaHHYecKash MOIIHOCTh; IpHU
OMHMCAHUW TPABUJIBHO TPAKTOBaTh (DU3UYECKHI CMBICT HCHOJIB3YEMBIX BENUYHMH, WX
0003HAYCHMS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHHS, HCIOIb3Ys
¢dusznyeckue BEIMYMHBI: JaBIIEHHWE Tas3a, TeMmIepaTypa, CpedHss KHHEeTHYecKas JHeprus
Xa0TUYECKOTO JIBMKEHUS MOJIEKYJ, CPEIHEKBAApaTUYHAs CKOPOCTb MOJEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrus, padora raza, kod(h(UIMEHT MOJe3HOrO IEHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUH TTPABUIILHO TPAKTOBATh (PU3MUECKUI CMBICI MCTIOIb3yeMbIX BEJTUYHH,
uX O00O3HAYeHHWS W EIWHMIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIINE NaHHYIO (PU3NYECKYIO
BEJIMYHUHY C IPYTUMU BEIIMUYUHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUUYECKUE CBOKCTBA BELIECTBA U DJIEKTPUUYECKHUE SIBJICHUS
(mpotiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUHN 3apsijl, 3JIEKTPUUYECKOe MoJe,
HaNpspKEHHOCTh  TTOJIS, MOTEHLHMAN, PAa3HOCTh IOTEHUMAJIOB;, IPU ONUCAHUM IPABUIIBHO
TPaKTOBaTh (PU3MYECKUN CMBICI WCIOJIb3yeMbIX BEIWYMH, WX OOO3HAYEHUS W CIUHHIIBL
yKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C APYTUMU BETMYMHAMU,

aHAJTM3UPOBATh (PU3WYECKHE TPOIECCHl W SBIICHHS, HCTONB3Yys (PU3UUECKHe 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHLINI CYNEPIO3ULIUN CUII, TPUHIUIT
PAaBHONPABUS MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYIISPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETHMYECKOW SHEPIHM TEIJIOBOTO JBUKECHUS
MOJIEKYJ C aOCONIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUYECKOTO 3apsiia, 3akoH KylnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BRIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yciaoBUSA MX O€30IaCHOTO MCIIOJIb30BaHMsI B IOBCEJHEBHOM JKU3HU;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, Hpu 3TOM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY M3
IPEUI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, IMpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBATh pE3yJbTaThl
HOJy4eHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadUKOB, J1€J1aTh BBIBOAbI
10 pe3yJbTaTaM UCCIEI0BAHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyAa MpU MPOBEIECHUM HCCIEAOBAaHUM B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEILCKOM M  IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U JJAOOPaTOPHOIo 000PYA0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 33JaHHOM (PU3MYECKON MOJIENbl0, MCIOIb3Ys
¢du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4M BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MYeCcKoi BEIMUHHBI,

pemaTh KadyeCTBEHHBIC 3a/1ayd: BBICTPAMBATh JIOTUYECKH HENPOTHMBOPEUMBYIO LIEIIOYKY
paccyXIeHUI ¢ ONOpPOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHMUS;

UCIOJBb30BaTh NPU PELIEHUMH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJIy4yaeMyto HH(POPMaLUIO;

PUBOJIUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUs 3/10POBbs U COOIIOIEHNS HOPM IKOJIOTUUYECKOTO TOBEICHUS B OKPYKAIOILEH Cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
IpyOIbl, palMOHAJIbHO pacHpeleNsTh OOf3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXJOI'O U3 yYaCTHUKOB IPYIIBI B
pelieHre paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B IMPAKTUYECKOH
NeSITeIbHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENe: TOoYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBI HCTOYHUK CBETa, SJEpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'0 Si/Jpa MPH pelieHrnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHe SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, ACUCTBHE MAarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M [JBIDKYIIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejaomiieHue, HHTepdepeHuus, Audpakius M HOJAApU3aLUs CBETa, MAMCIEpCUs CBETa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAS U MCKYCCTBEHHAs PalNOAKTUBHOCTD;



OTHCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPHUYECKHE, MArHUTHBIC, ONTHYECKUE,
AIEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPENl) U DJICKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHH 3apsi, cuja TOKa, ODIEKTPUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHINANIOB, SJIEKTPOABMKYIIAS CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoieOaHuM B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOILECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYMH, WX O00O03HAUCHHWS W EAMHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYECHHBIE KBAHTOBBIC SBJIICHUS W TPOLIECCHI, HUCHONB3YS (PHU3HMUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUHU
MPaBWIBHO TPAKTOBAaTh (U3UUYECKUN CMBICI HCMOJIB3YEMbIX BEIUYMH, MX OO0O3HAuUEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAUYCHUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLOMIIBL: 3akoH OMa, 3aKOHBI MOCIEAOBATEIBHOTO M MApPAUIEIbHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JICKTPOMAarHMUTHOM  WHIYKLIUH, 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEWHAa Ui (GoTodddeKTa, 3aKOH COXPAHCHUS DHEPruu, 3aKOH
COXpaHEHMS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJICKTPUUECKOTrO 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4YMciia, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAXEHHE W YCIOBUS (TPaHUIIBL,
o0jacTh) NPUMEHUMOCTH;

ONpEeNeNATh HAMPABICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH M OIHMCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHl IO HUCCIIEOBAHUIO (PU3MYECKUX SBJIEHUH M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MNpSMblE W KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYHMH, IPU 3ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpPOBATh PE3YyJbTaThl MOJYYEHHON 3aBUCHMOCTHU
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yabTaTam
HCCJIEJIOBAHMUS,

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpH TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENBbHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemate pacu€THble 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3Ys
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAllM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYCHUS (PU3NYECKO BETHUNHBI,

peliaTth KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU C OOPO Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCIIONIb30BAaTh NPU  PEIIEHUM Y4eOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAaLUOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIUU M TPEICTaBICHHUS Y4eOHOU W



HAYYHO-TIOMYJISIpHOW HMH(OPMAIUM, MOJYYCHHOM U3 pPa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMALINIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX O€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(QH3UKOB B Pa3BUTHE
HAyKH, B 00BACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiarTh OOf3aHHOCTH W  IUIAHUPOBATh JICATEIIBHOCTH B
HECTAaHJAPTHBIX CUTYAlUSX, aI€KBATHO OLIEHMBATh BKJIAJl KaXKJIOI'O M3 YYaCTHUKOB I'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.

TemaTuueckoe IIAaHUPOBAHHUE

10 kaace
e HaunmenoBanu KounuecTtBo yacos DJIeKTPOHHbIE
. e pa3/ieJioB U (uudposbie)
2/ Tem OB“F fg;‘;ﬁ;’lﬁ"“” ?5:;‘:;‘;“"“ o6pasoBaTebHbIE
NMPOrpaMmblI pecypcsl
Pa3znen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUSA
Pusuia n bu6mmoreka [IOK
1.1 MeToAM 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 79
MTO3HAHMS 1=
Uroro no pazneny 2
Paznen 2. Mexanuka
bu6mmoreka [JOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf
72
bu6mmoreka [JOK
2.2 Junamuka 7 https://m.edsoo.ru/7t41bf
72
3aKOHBI bubmuoreka [JOK
23 COXpaHEHHUsI B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKe 72
Hroro no paszneny 18
Paszpnen 3. MosekyasipHasi GU3HKa ¥ TEPMOAUHAMMKA
ﬁgi;‘:;;ﬂpm_ Bu6miorexa [[OK
3.1 . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 7
TEeOpUHn -
OcHOBBI bubnmoreka [JOK
3.2 TEPMOTMHAMUK 10 1 https://m.edsoo.ru/7f41bf
H 72
33 ArperaTHble 5 bubnuorexa [IOK
) COCTOSTHHS https://m.edsoo.ru/7f41bf




BEILECTBA.
(OF:k10):)8(E
MepPeXO/Ibl

Hroro no pazneny

24

Pa3znea 4. JjekTpoauHaAMUKA

DJIEKTPOCTATUK bubmorexa LIOK
4.1 a 10 1 1 https://m.edsoo.ru/7f41bf
72
[TocTostHHBIN
ANEKTPUUCCKUI bubnmoreka [JOK
4.2 TOK. ToKu B 12 1 1 https://m.edsoo.ru/7f41bf
Ppa3IMYHBIX 72
cpemax
Wroro no pazneny 22
Pe3epBHOE Bpems 2 1
OO6111ee KOJIMYECTBO 63 5 4
4acoB I10 Mporpamme
11 kaace
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
n/ Pa3ieioB H TEM Bcer  KonTpoabH IIpakTHyeck (unbpossie)
n NporpaMmmasl 0 ble padoThI ue padoTsl obpasoparebHbie
pecypchl
Pa3nea 1. DiekTpoamHaMmuka
MarsuTtHoe IoJIE. bu6mmoreka [JOK
1.1 ONeKTpOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c
asi MHIYKIUs 97¢
Hroro no pazaeny 11
Paznen 2. KosiebaHusi U1 BOJIHBI
MexaHn4eckue u bu6mmorexa [JOK
2.1 AJIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIeOaHus 97¢c
MexaHn4eckue u bu6mmorexa [IOK
2.2 JJIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJTHBI 97¢c
bu6mmorekxa [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c

97c

Hroro no pazneny

24

Pa3nea 3. OcHOBBI cIeIMAJILHOM TEOPHH OTHOCHTEJILHOCTH

OCHOBBI
CIIelIMaIbHOI
3.1 Teopun
OTHOCHUTEIBHOCT
u

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c




Hroro no pazneny ‘ 4
Pa3znea 4. KBanToBas pusuka

DJIEMEHTBI bu6mmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OITUKH 97¢c
bu6mmoreka [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c
97c
bubmuoreka [JOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7t41c
97c
Wroro no pazneny 15
Pa3nes 5. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU
DJIEMEHTHI bubnuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c
aCTpOPUHUKH 97¢
Hroro no pazneny 7
Pa3nea 6. O6o011aroee nNoBTOpeHue
bubnuoteka [JOK
6.1 ~ Obobumasomee 4 https://m.edS(I)_E).ru/7f4lc
MTOBTOPCHHE 97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OO111ee KOIUYECTBO 63 4 7
9acoB IO MPOTrpaMMe

IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM 0CBOCHHS OCHOBHON 00pa3oBaTe/IbHOM

NMPOrpamMMbl
10 kaacce
Kon .
DOBEDSIEMOND IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
posep o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero o01ero od0pa3oBanus
pe3yJbTarta

JleMoHCTpUpOBaTh Ha MpUMeEpax pojib U MecTo (U3UKH B (POpMHUpPOBAHUU
10.1 COBPEMEHHOM HAay4HOH KapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTH, B TPAKTUYECKON EATEIIbHOCTH JHOIEH

YuuThiBaTh TPaHUIBI TPUMEHEHHUS HW3YYCHHBIX (U3UYECKUX MOJIETICH:
MaTepuagbHas TOYKa, MHEepIHalbHasl CUCTeMa OTCUETa, aOCOMOTHO TBEPIOE
TeJIO0, UACATBHBIN T'a3; MOAEIHN CTPOCHHS Ia30B, JKUAKOCTEW U TBEPIBIX TET,
TOYCYHBIN IEKTPUICCKUI 3apsil — MPH pelieHnH (HU3HUECKUX 3a7ad

10.2

Pacno3naBate (u3uueckue sBICHHUS (MPOLECCHI) U OOBIACHATH WX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYISPHO-KUHETUYECKOH  TEeOopUH
CTPOEHHS  BelIeCTBAa M  JJEKTPOJMHAMUKH:  paBHOMEpPHOE U
10.3 PaBHOYCKOPEHHOE TPSIMOJIUHEHHOE NBH)KEHHE, CBOOOJHOE MajaeHue Tel,
NBIKEHUE TI0 OKPY>KHOCTH, MHEpLHs, B3auMojnencTBue Ten; auddysus,
OpOYHOBCKOE JBUKECHHUE, CTPOCHUE KUIAKOCTEH U TBEPABIX TEIN, U3MEHEHUE
o0bémMa Tenm Tpu HarpeBaHWU (OXJIAXKIEHWUM), TEIJIOBOE pPaBHOBECHUE,




10.4

10.5

10.6

10.7

HUCIIapCHHUEC, KOHIACHCAalMus, IUIaBJICHHUC, KpHUCTAIM3alusA, KHIICHUC,
BJIQJKHOCTb BO3JyXa, IMOBBIINICHUC HOABJICHUA T'a3da IPU Cro HAarp€BaHuu B
3aKpbBITOM COCyA€, CBA3b MCEXKAY IapaMEeTpaMH COCTOSAHHSA TIa3a B
H30Iponecccax; JICKTpU3aus T, B3aUMOJICHCTBUE 3apga0B

OnwuchIBaTh MEXaHHMUYECKOE JIBUKECHUE, UCTIOJB3Ysd (U3NYECKUE BETUYHUHBIL:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla,
HMITYJIbC ~ T€Ja, KUHETUYeCKas DJHEprus, IOTEHUUAJIbHAs JHEpPrusd,
MexaHuyeckas paboTa, MeXaHHWYecKas MOILIHOCTb;, IpPH  ONHMCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCHOJIB3YyEMBIX BEIUYMH, HX
0003HAYEHMsI W €IUHMIbI, HaXOAUTh (OPMYJIbl, CBS3bIBAIOILUE JAHHYIO
(U3NYECKYIO BETUUMHY C IPYTHUMHU BEIIMYMHAMHU

OnuceiBaTh M3YyYEHHBIC TEIUJIOBBIE CBOWCTBA TEN W TEIUIOBBHIC SBIICHUS,
UCTIONB3Ys (pr3MUYecKre BEMUMHBL: IaBICHUE ra3a, TeMIepaTypa, CpeIHss
KHHETUYECKast SHEPTHs Xa0THYECKOTO JIBUKCHHUS MOJIEKYII,
CpeIHEKBaJIpaTU4HAs  CKOPOCTh  MOJEKYJN, KOJIMYECTBO  TEILIOTHI,
BHYTpEHHSIsI dHEeprus, padbora rasza, Kod()(UIMEHT MOJE3HOTO IEHCTBUS
TEIUIOBOTO JIBUTATEIIS; IPH ONMCAHUYU NPABUIBHO TPAKTOBATh (PU3MYECKHIA
CMBICJT UCIOJIb3YEMBIX BEIWYHH, UX O0O03HAYCHHS W €IUHUIIBI, HAXOJIUTh
(bopMynbl, CBSA3BIBAIOIIME JIAaHHYIO (QU3UYECKYIO0 BEIUYMHY C JIPYTUMHU
BEJIMYNHAM

OnuceiBaTh  W3Y4YEHHbIE  DJIEKTPUYECKHE  CBOWCTBAa  BEUIeCTBA U
JJIEKTPUUECKUE SIBJICHUS (IIPOLECCHI), UCHONb3Ys (PU3NYECKHE BETUYMHBI:
ANEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE TIoJie, HANpsKEHHOCTh OIS,
IIOTEHILIAAJ, Pa3HOCTh MOTEHLNAJIOB; IIPY ONMMCAHUU IIPABUIIBHO TPAKTOBAThH
(bu3nYecKnil CMBICI UCHOJIb3YEMbBIX BEMYHMH, UX 0003HAUECHUS U €IUHULIBL;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOLINE JAaHHYIO (U3UYECKYI0 BEIMUYUHY C
JIPYTUMHU BETMYUHAMU

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJICHUS, UCTIONb3YS (PU3UUECKUe
3aKOHBl M IPHUHIMIBL: 3aKOH BceMupHOro taroteHus, I, II m III 3akonsI
Herorona, 3aKkOH COXpaHEHUs MEXAaHWYECKOW JHEPIHM, 3aKOH COXpaHEHUs
MMITYJIbCA, IPUHLHUII CYNEPHO3UIMH CHJI, IPUHLHI PABHONIPABUS
MHEPLUAIbHBIX CUCTEM OTCUYETA; MOJIEKYJIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHUS BENIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEN KHUHETHYECKOU
SHEPIUM TEMJIOBOTO JBM)KEHUS MOJIEKYNI C aOCOJIOTHOM TemmepaTypoil,
IIEPBBI 3aKOH TEPMOJMHAMHUKHM; 3aKOH COXPAaHEHUS JJIEKTPUYECKOTO
3apsiia, 3akoH KynoHa; mpu 3TOM pasiuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOE BBIpaXEHHE M YCJIOBUS (TpaHMIIbI, 00JIACTH)
IIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIE NPUHIMIBI JCWCTBUS MAIlMH, HOPUOOPOB H
TEXHUYECKUX  YCTPOMCTB;  pa3inyaThb  YCIOBUS HX  0€30MacHOro
HCII0JIb30BAaHNUS B TIOBCETHEBHOM )KU3HU

10.9

BBIONHATE AKCMEPUMEHTH TIO0 HCCIENOBAaHUIO (DHU3MYECKUX SBICHUN |
MIPOIIECCOB C MCIIOJIb30BAHUEM TMPSIMBIX ¥ KOCBEHHBIX M3MEPEHHIA; IPH 3TOM
dbopMynrpoBath npobieMy (3a1ady) U TUMOTE3y Y4EOHOTO ISKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHHUSI, TPOBOIUTH OIIBIT H
(hopMyIIHpPOBaTh BHIBOJIBI

10.10

Ocy1iecTBIATh HpPsSMbIE U KOCBEHHBIE M3MEPEHHs (DU3MYECKHX BEIUYMH;
IPU 3TOM BBIOMPATh ONTUMAIBHBIA CHOCOO W3MEPEHHUs M MCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM




10.11

HccnenoBaTh  3aBHCUMOCTH  MEXAY (QHU3MUECKHMMH  BEIMYMHAMHU  C
UCTOJB30BAHUEM TMPSMBIX HM3MEpPEHH; MpU OSTOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCHpPOBaTh  pe3yibTaTbl  IOJYYEHHOW  3aBUCHMOCTH
¢u3NYeCKUX BEIWYMH B BHJE TaOnMMIl W TpadUKOB, JEJNaTh BHIBOABI IO
pe3yJbTaTaM HCCIIeIOBAHUS

10.12

10.13

10.14

10.15

Cobmroath nmpaBuiia 6€30IacHOTO TPpy/a MPH MPOBEACHHH UCCICIOBAHUI B
paMKax y4eOHOro 3KCIEepHMEHTa, y4eOHO-NCCIIeI0BATEILCKOM U IPOSKTHON
JEATEIBHOCTH C  HCIOJIB30BaHHEM  HW3MEPUTEIbHBIX  YCTPOWCTB U
12a00paTOPHOTO 000PYAOBAHUS

Pemate pacu€rHple 3amaud C SIBHO 3aJaHHON (DM3NYECKOH MOJENbIO,
UCHOJb3Yys (U3NYECKHE 3aKOHBl M NPUHLUIIBI; HA OCHOBE aHAINU3a YCIOBUS
3aJa4uu BI)I6I/IpaTI) (1)I/ISI/I‘IGCKYIO MOJ€CJIb, BBIACIATH (1)I/ISI/IIICCKI/IG BCJIMYHHBI U
dbopmynbl, HeoOXoAMMble M €€ pelIeHus, IPOBOAUTh pacuéTbl U
OILICHUBATH PCAJIbHOCTH MMOJTYYCHHOI'O 3HAYCHHA CI)HBH‘ICCKOﬁ BCJIIMYHHBI

Pemrats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JOTHYCCKH
HCIIPOTUBOPCUUBYHO IICTIOYKY paCCY)K,HCHHI;'I C OHOpOfI Ha MU3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~I€CKI/IC SABJICHUS

Hcnonp3oBath  mpu  pelieHUMH  y4eOHBIX  3aJad  COBPEMEHHBIE
MHGOpPMALIMOHHbIE  TEXHOJOTMM Ui  TOHMCKa, CTPYKTYpUPOBaHUS,
UHTEpOpeTallud W MPEACTaBICHUS Y4eOHOW H  Hay4YHO-IOMYJSPHOM
uHpOpMAIMY, TIOJYyYEHHOH W3 pa3IMYHBIX HCTOYHHMKOB; KPUTUYECCKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMAIHIO

10.16

[TpuBOANTE MpUMEPHI BKJIA/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, OOBSCHEHHE IIPOIECCOB OKPYKAIOLIETO MHUpPA, B
pa3BUTHE TEXHUKU M TEXHOJOTHI1

10.17

10.18

Hcnonb30BaTh TeopeTUUYECKHE 3HAHMS MO (PU3MKe B MOBCETHEBHOM XKU3HU
g obecrieyeHUs: O€30MacHOCTH TMpU  oOpalleHuu ¢ npubopamu  u
TEXHUYECKMMHU YCTPONCTBAMHM, U COXPAHEHUS 37J0POBbS U COOIIOAECHUS
HOPM 3KOJIOTHYECKOT0 TIOBE/ICHHS B OKPYKalOIIeH cpefe

PaGoTtate B rpymnme C BBIIOJHEHHWEM pa3JIMYHBIX COLMAJIBHBIX PpOJIEH,
MJIaHUPOBATh PabOTy TPYIIHI, PAIIHOHALHO PacHpelesaTh 00sS3aHHOCTH U
IIaHUPOBATh ACATCIBHOCTE B HECTAHAAPTHBIX CUTyallUAX, aACKBATHO
OIIEHMBAaTh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYIIbl B pELICHUE
paccMaTpuBaeMON MPOOIEMBI

11 kaace

Kon
NpoBepPsIeMOro
pe3yjabTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus

JIeMOHCTpUPOBATh HA MpUMEpPax pojib U MeCTO (U3MKU B (POpMUPOBAHUH
COBPEMEHHON HayYHOM KapTHUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHHUKHU
U TEXHOJIOTHH, B IPAKTUYECKOW IEATEIBbHOCTH JIOAECH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uuThIBaTh TpaHUIBl TPUMEHEHUS H3YyYEHHBIX (UINYECKUX MOJEeNei:
TOYEUHBIN JJIEKTPUYECKUN 3apsl, sJaepHas MOJENIb aToMa, HYKJIOHHAas
MOJI€TIb aTOMHOTO si/Ipa NP pelIeHUH PU3NYECKHUX 3a]au

11.3

Pacnio3naBate ¢usznueckue siBieHUs (MPOIECChl) U OOBSICHITH UX HAa OCHOBE
3aKOHOB OJEKTPOJUHAMHKUA W KBAaHTOBOW (U3UKH: DIIEKTpUYECKAas




MIPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHHUTHOE JICHCTBHSI
TOKa, B3aWMOJICHCTBUE MAarHWTOB, DJICKTPOMArHUTHAS WHAYKIUS, ICHCTBHE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM W JBIDKYIIMHCS 3aps,
ANEKTPOMATrHUTHBIC KoJeOaHus u BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXXCHHWE, NpeloMIIeHHe, HHTepdepeHus,
TUGPaKIUsS | TOJISIPU3aIUs CBETA, AUCIEPCHS CBETa, (POTORICKTPUICCKUI
addexr (boTorddexr), cBeTOBOE NaBiieHHEe, BOZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aroMa  BOAOPOAA,  €CTeCTBEHHAas W HCKYCCTBCHHAs
palnOaKTUBHOCTD

11.4

OnuceiBaTh U3Y4YEHHbIE CBOMCTBA BEIECTBA (DIEKTPUUYECKHE, MAarHUTHEHIE,
ONTUYECKUE, DJIEKTPUYECKYIO IPOBOJMMOCTb  Ppa3IMYHBIX Cpel) W
ANEKTPOMArHUTHBIE  SIBJCHHS  (TPOIECChl), HUCHONB3Yys  (pu3Mveckue
BEJIMYMHBL: JIEKTPUUECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HAIPSDKEHUE,
ANEKTPUYECKOE CONMPOTHBIEHHE, pa3sHOCTh moreHuuanos, DJIC, pabota
TOKa, MHAYKLIMS MarHuTHOro mojis, cuina Awmmepa, cuia Jlopenua,
WHJYKTUBHOCTh KATYIIKH, SHEPTUsl 3JEKTPUYECKOIO0 U MArHUTHOIO TOJIEH,
MepUoJl U YacToTa KojieOaHWil B KoieOaTeIbHOM KOHTYpE, 3apsj M CHila
TOKa B TMpoIlecce TapMOHUYECKHX SJICKTPOMArHUTHBIX KoOJeOaHUH,
(OKycHOE pacCTOSHME W OINTHYeCKas CHjla JIMH3BL, TpPU ONHCAHUU
MPaBWIbHO TPAKTOBaTh (PU3WYECKUII CMBICI HCIHOIB3YEMbBIX BEIUYHH, HUX
0003HAYCHHUS W EAMHUIIBI; YKa3bIBaTh (YOPMYJIBI, CBS3BIBAIOILINE JTAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU

11.5

11.6

OnuceiBaTh M3yYEHHbIE KBAHTOBBIE SIBICHHMS W IIPOLIECCHI, HCIONb3Ys
¢u3nYecKue BETUYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JITMHA BOJIHBI
U 4YacToTa CBETa, PHEPrUs M HMIyJIbC (OTOHA, MEPUOJ MOJypacnana,
SHEpPrusl CBSI3M aTOMHBIX SJ€p; IPU ONHCAaHUU IPABHIBHO TPaKTOBAaTh
¢u3NyeCKuil CMBICI HUCHOJb3YeMbIX BEJIMYMH, HUX OO0O3HAUECHUA U
€AVHUIIBI, YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYIrMMH BEJIMYMHAMH, BBIYHMCIATH 3HauYe€HUE (PU3MUYECKON
BEJINYHHBI

AHanu3upoBaTh pU3NYECKHE MPOLECCHl U SBJIECHUS, UCIOIB3YS (PU3NUYECKHE
3aKOHBl W TNpUHIMNBL 3aKOH OMa, 3aKOHBI IOCIENOBAaTENIbHOIO H
HapajyIeNIbHOTO0 COEUHEHUS IPOBOJHUKOB, 3aKOH Jlkoynsa — JIeHna, 3akoH
NEKTPOMAarHUTHOM WMHJIYKIMH, 3aKOH IPSIMOJIMHEMHOIO paclpoCTpaHEHUS
CBE€Ta, 3aKOHbI OTPAKEHMsI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE
OiHmTetHa ana  ¢Gotoddderra, 3aKOH COXpAaHEHUS HHEPruu, 3aKOH
COXpaHEHUs UMIIYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsia, 3aKOH
COXPAHEHHUsI MAacCOBOT0 YHMCIA, MOCTyJIaTel bopa, 3aKOH pagloaKTUBHOIO
pacmana; mpM 3TOM pa3jinyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTU4yecKoe  BBbIpaX€HHWE M ycloBHS  (TpaHuIbl, 001acTH)
IIPUMEHUMOCTH

11.7

OnpenensiTb  HampaBlieHWE BEKTOpa HWHAYKIIMM MArHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeniia

11.8

CtpouTh W ONHUCHIBATH HM300pa)KEHHE, CO3JaBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JTUH30U1

11.9

BBIONMHATE AKCMEPUMEHTHI TI0 HCCICIOBAaHUIO (DU3MYECKHUX SBICHUN |
MIPOIIECCOB C MCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHHIA; IPH 3TOM
(dbopMynrpoBath npobieMy (3a1auy) U TUMOTE3y Y4EOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHHS, IPOBOIUTh OTIBIT U




(bopMyIIHpOBaTh BHIBOJIBI

11.10

Ocy1mecTBiATh NpsMblE U KOCBEHHbIE M3MEPEHMsI (PU3MYECKUX BEJIUYMH;
IpU 3TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO W3MEPEHUS M HCIOJIb30BaTh
U3BECTHBIE METO/BI OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIUYMH C HCIOJIb30BaHUEM
NPSIMBIX M3MEPEHHI; MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (U3UUYECKUX BEJIUYMH B BHJE
TaOuI U TpaduKOB, A€TaTh BBIBOABI 110 PE3yIbTaTaM HCCIEIOBAHUS

CoOnronath npaBmiia 6€30MaCHOTO TPyAa MPHU MPOBEICHUU HCCIICTOBAHMI
B paMKaxXx Y4YeOHOro OSKCIIEpUMEHTA, Y4eOHO-HCCIICOBATCIICKOH W
MIPOCKTHOM JESITEIHPHOCTH C MCIOIb30BAHNEM M3MEPUTEIBHBIX YCTPOMCTB
1 1abopaToOpHOro 000pyAOBaHUS

11.13

Pemate pacu€rHbple 3agaud C SIBHO 3aJaHHOM (DM3MYECKOH MOJENbIo,
UCTIONB3Yysl (PU3NYECKHE 3aKOHBI M MPUHIUIIBI;, HA OCHOBE aHAIN3a YCIOBHSA
3aJjauu BBIOMPaTh PU3MUECKYIO MOJIENb, BBIIEIATh (PU3NYECKHE BETUUMHBI U
dbopmynbl, HeoOXOoAMMBIE sl €€ pelIeHUs, MPOBOAUTH pacu€Thl M
OLIEHUBATh PEATILHOCTH MTOJYYEHHOI'O 3HaUEHUs (PU3UUECKOM BETMUUHbI

11.14

11.15

11.16

11.17

11.18

Pemrate Ka4YC€CTBCHHBIC 3aJa4du: BBICTpanBaTh JOTHUYCCKH
HCIIPOTUBOPCUUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha MU3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/IC SABJICHUS

Hcnonp3oBath  Mmpu  pemieHUMH  y4eOHBIX  3aJad  COBPEMEHHBIE
MHPOpPMAIIMOHHbIE  TEXHOJOTMM  JJIi  TOHMCKa, CTPYKTYpUPOBaHUS,
UHTEpIpeTalMl ¥ TpPEJICTaBICHUs] y4yeOHOW M  HAyYHO-NOMYJISPHOMN
uHbOpMalUY, TIOJyY€HHOH U3 pa3jIMyHbIX HCTOYHHMKOB; KPUTUYECKH
aHAJIM3UPOBATH MOTY4aeMYyI0 HH(OPMALIHIO

OOBSACHITh TPUHLMIBI JCHCTBUA MAaIllMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HX O€30MacHOr0 UCIHOJIb30BaHUS B
MOBCEIHEBHOU KU3HU

[IpuBoIUTE MpUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH

Hcnonp3oBaTh TeopeTnyeckue 3HaHUS MO (U3KMKE B MOBCEAHEBHOW JKHU3HU
s oOecriedeHuss O€30MACHOCTH MpH  oOpallleHMH ¢ TpudbopaMu U
TEXHUYECKUMH YCTPOICTBaMH, JJIsi COXPAHEHHs 30POBbS U COOIIOJEHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYIKAIOILIEN Cpefie

11.19

PaGorare B rpymnme c BBIIOJHEHHEM pa3IMUHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYIIIBI, PAlMOHATBHO paclpeNeNniaTh 00sS3aHHOCTH U
IJIAHUPOBATh ACATCIBHOCTL B HECTAHAAPTHBIX CHUTyalUsaAX, aACKBATHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TpPYIIbl B  pEIIEHUE
paccmaTpruBaeMoi mpoOIeMBbI

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

10 kaace
Kon Koa nposepsiemoro
IIpoBepsiemble 371eMeHThI COAEPKAHUS
pasaena 3jeMeHTa
®du3uKa ¥ MeToAbl HAYYHOI0 MO3HAHUSA
1 ®usuka — Hayka o npupoae. Hayunbie MeTobl

1.1
IIO3HAHMWS  OKPYXKAIoLEro  MHpa.




2.1

1.2

2.1.1

JKCIIEPUMEHTA U TEOPUU B IIPOLIECCE NO3HAHUS
MPUPOJBL. DKCIEPUMEHT B (PH3UKE

MogenupoBanue  (U3NYECKUX  SABICHUUA |
npoueccoB. Hayunesle rumoressl. Puznyeckne
3aKOHBI M TeOpud. [paHHIBI MPUMEHUMOCTH
¢du3nueckux 3akoHOB. [IpMHIMI COOTBETCTBUS.
Porme u wmecro ¢usuku B (QOpMHPOBAHUHU
COBPEMECHHOW HAydYHOH KapTHHBI MHpA, B
MIPAKTUYECKOHN JEATEIbHOCTH JIFOIeH

MexaHnuka
Kunematunka

Mexanuueckoe nBukeHUEe. OTHOCUTENIBHOCTD
MEXaHU4YecKoro aBuwxeHus. CucremMa OTCyéTa.
Tpaexropus

[lepemenienue, CKOPOCTh (CpemHssl CKOPOCTH,
MIHOBEHHAas CKOPOCTb) " YCKOpEHHE
MaTepUaIbHOM TOYKU, WX MPOCKIHH Ha OCH
cucteMmbl koopauHat. CrloxeHue nepeMerieHni
U CJIOKEHHE CKOPOCTEi

PaBHOMepHOE u PaBHOYCKOPEHHOE
HPSMOJIMHENHOE JBHKCHUE. I'paduxu
3aBUCUMOCTHU KOOPJIMHAT, CKOPOCTH, YCKOPEHMUH,
IIyTH U MEPEMEIIECHNsS] MaTePUAIIBHOW TOYKH OT
BpEMEHU

CBoOoaHOe masieHne. Y CKopeHne cB0OOOTHOTO
ImaacHUus

KpuBonmueliHoe  nBwkeHune.  PaBHOMepHOe
JBUYKEHUE MaTepHalbHOU TOYKHU o
OKPY’KHOCTH. YTJOBasg CKOpPOCTb, JHMHEWHAs
CKOPOCTb. IIepuon u 4acToTa.
IIeHTpOCTPEMHUTENBHOE YCKOPEHHE

Texnuueckune YCTpOMCTBA: CIIUJIOMETP,
JBWKEHHUE CHapsOB, LENHBIE WU PEMEHHBIC
neperadyu

[IpaxkTrueckue paboTHI. N3mepenune
MTHOBEHHOMN CKOpPOCTH. Hccnenosanue
COOTHOULICHUS MEXAY IIYTSMH, INPONIACHHBIMU
TEJIOM 33  TIOCICNOBAaTENIbHBIE  PaBHBIC
IIPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJbHOM CKOpPOCTBIO, PAaBHOU
Hy0. M3yyeHue NBH)KEHHs IIapuKa B BS3KOU
Kuakoctu.  M3yueHme — nBMXKEHMS — Tena,
OpOILICHHOTO TOPHU30HTAIBHO

2.2

JInnamuka

221

IIpuHnun otHocurensHocTH ['ammnes. llepsiid
3akoH HproTtoHa. HWHepuuanbHbIE CHCTEMBI
OTCcuéra

22.2

Macca Ttena. Cuna. IlpuHuun cynepno3unuu




2.3

CHJI

223

224

Bropoii 3akon HproToHa U1 MarepHaIbHOMN
TOYKM B HHEPLUUAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3akoH HprooToHa s
MaTepUaIbHbIX TOUECK

3aK0H BCEeMHPHOro TAroteHus. Cuiia TSHKECTH.
[TepBas kocMu4deckasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

22.6

227

2.2.8

229

Cuna Ttpenusa. Cyxoe tpenue. Cuia TpeHHs
CKOJBXKEHUST U  CWIa  TPEHUA  IOKOSL.
Kosddunuent Ttpenus. Cumna conpoTUBICHUS
MIpU ABUKEHUU TeJIa B )KUJIKOCTU WJIU Ta3e

[locTynarenbHOE€ M BpalllaTEIbHOE JIB)KEHHE
a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHJIbBI OTHOCUTEIBHO OCH BpAILCHUS.
IIneyo cunbl. YciaoBHUsT paBHOBECHUS TBEPIOTO
tena B UCO

Texandueckne YCTPOMCTBA: NOAIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

2.3.1

[IpakTuueckue paboTel. M3ydeHue ABUKEHUS
Opycka 10 HAaKJIOHHOW TUIOCKOCTH  TIOJ
JIENCTBUEM HECKOJNbKUX cuil. HMccienoBanue
3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HUKAIOIINX B
nedpopMUpyeMoOil  TIPYKUHE W PE3MHOBOM
oOpas3ue, OT BEIMYMHBI UX JAepopmaiui.
HccnenoBanue ycnoBuil paBHOBECUS TBEPAOTO
TeJla, UMEIOLIEr0 OCh BPalleHUS

3aKkoHbI COXpaHECHUSA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MaTCpruaJIbHbIX  TOYCK. I/IMHYJ'IBC CHJIbI H
HU3MCHCHUC NMITYJIbCA TCJId

232

233
234

235

3akoH coxpaHeHuss umnyiasca B HCO.
PeakTuBHOE IBIKEHNE

Pabora cunsl
MomHocTh CHITEI

Kunernueckass sHepruss MarepuaibHOM TOYKH.
TeopeMa 0 KUHETHUYECKOU YHEPTUU

2.3.6

[lorenumaneHas  sHeprus. IloreHumanbHas
SHEprus ymnpyro aeGopMUPOBAHHON MPYKHUHBI.
[loTrenumanpHass  SHeprust  Teina  BOJIM3H
MTOBEPXHOCTU 3€MJIN

2.3.7

HOTGHLII/IaHI:HBIe U HCIIOTCHUOUAJIIBHBIC CHIIBI.
Csi3pb  paboOThl HEMOTEHLUAJIBHBIX CHUJ C
U3MEHEHUEM MEXAaHUYECKOU OHCPTHUU CUCTCMBI
TeJl. 3aKOH COXPaHEHUs] MEXaHUYECKON YSHEPTUU

2.3.8

Yrpyrue u Heynpyrue CTOIKHOBEHHUSI

239

TexHuueckue YCTpOMCTBA: JBUKEHHE PAakKeT,




3.1

3.2

BOJIOMET, KOIep, MPYKUHHBIA TUCTOJIET

2.3.10

[Ipaktnueckue pabotel. M3ydenwe  cBs3m
CKOpPOCTEM Tel TMpu HEYNpyroM yaape.
UccnenoBanme  cBsa3u  pabOThl  CHIIBI €
M3MEHEHHUEM MEXaHUYECKOU SHEPTUU Tea

MOJIeKyJIﬂpHaﬂ (bmmca U TEPpMOAUHAMHKA

OCcHOBBI MOJ'IeKyJIﬂpHO-KI/IHeTI/I‘leCKOﬁ TEOPpUHU

3.1.1

OcHoBHbIE M10JIOXKEHHUS MOJIEKYJISIPHO-
KHHETHYECKON TEOPHHU. BbpoyHnosckoe
nwkenue. Auddysusa. Xapakrep ABIKEHHUS H
B3aMMOJICHCTBHS YAaCTHI] BEIIECTBA

Mogenu cTpoeHUsT Tra3oB, IKHJIKOCTEH U
TBEPABIX Tell U OOBSICHEHHE CBOMCTB BEIECTBa
Ha OCHOBE 3TUX MOJEJIEH

Macca wmonekyn. KomuuectBo — BemiecTna.
[Toctrosinnas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [1lkana temneparyp Llenscus

Mogens naCaJIbHOIO rasa. OcHOBHOE
YpaBHCHUC MOJ'ICKy.]'IHpHO-KHHGTH‘ICCKOfI
TCOPHU UACATBHOI'O Ira3a

AOcomtoTHas TemmepaTypa Kak Mepa cpeaHei
KMHETHYECKOW HHEPIUU TEIUIOBOTO JBHIKEHHS
yactul rasa. [llkama temneparyp KenbBuna

VYpasuenne Knaneiipona — MenaeneeBa. 3akoH
JanpToHa

l'azoBbie 3akoHBI. M30mponeccel B HacaIbHOM
raze¢ C IOCTOSHHBIM KOJMYECTBOM BEIECTBA:
u30TepMa, U30Xopa, u306apa

TexHuueckue YCTpOMCTBA: TEPMOMETP,
6apomeTp

3.1.10

3.2.1

[IpakTuueckne paboThl. V3MepeHHe Macchl
BO31yXa B KjacCHOM komHare. MccnemoBanue
3aBUCUMOCTH MEXAY MapaMeTpamMu COCTOSHHS
pa3peKEHHOTO Ta3a

OcCHOBBI TEPMOANHAMUKH

TepmoanHamuueckass cucrema. BHyTpeHHsA
SHEPrusi TEPMOAMHAMHUYECKOM CHCTEMBI H
Coco0bI €€ N3MEHEHHSI

322

KomnnyectBo Temnotel M pabota. BHyTpeHHSS
SHEprus 0JJHOATOMHOTI'O WJEAJIbHOIO Ta3a

323

Bunel  Temonepenauv:  TEIUIONPOBOIHOCTb,
KOHBEKLIMs, W3IydeHue. Temno€MKOCTh Tea.
VnenpHas TEIIOEMKOCTH BeENIeCcTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TEIJIoNepe1aye

324

IlepBbiil 3ak0oH TepMoauHamuku. [IpuMeHeHue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHU K
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325

3.2.6

usomnporieccaM. ['paduueckas HHTEPHIpPETALUSI
paboTheI raza

TermoBble MammHbl. [IpuHUOMNBL  1EWCTBUS
TEIJIOBBIX MaiuH. [IpeoOpa3oBaHusi SHEPTUU B
TEIUIOBbIX MamuHax. Koaddumnuent moneznoro
nevicteus (mamee — KIIJI) TertoBoilt MamivHEL.
Muxn Kapno u ero KII[{

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOparumocts  mpolieccoB B IPHUPOJIE.
TemnoBkie JIBUTATCIIH. OKOJIOTUYECKHE
MPpoOJIEMBI TETUIODHEPTETUKH

3.2.7

TexHnueckue yCTpOMCTBA: JBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIbHUK,
KOHJUIIMOHED

3.2.8

[IpakTuueckue pabotel. M3mepeHue yaenbHOM
TEIIOEMKOCTH

ArperaTHbie COCTOSIHUA BelllecBa. @a30Bble NMepexoabl

3.3.1

3.3.2

[TapooGpazoBanue u konaeHcaus. Mcnapenue u
KUIIEHUE. YienbHas TeljoTa napooOpa3oBaHusl.
3aBUCUMOCTh ~ TeMIepaTypbl  KHUIIEHUS  OT
TABJICHUS

AOCOnIOTHAas W OTHOCUTENbHAsl BJIAXKHOCTb
BO31yxa. HachlieHHslii nap

333

Teépnoe teno. Kpucrannnueckue u amopgHsie
Tena. AHHU30TPONUS CBOWCTB  KpPUCTAJIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTEPUATIBI

334
335

[InaBneHne u Kpuctaynusauus. Y IeNbHas
TeruioTa miasiaeHus. Cyonumanus

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

3.3.7

TexHnueckue  ycTpoiicTBa: THMTPOMETp U
MICUXPOMETP, KaJIOpUMET, TEXHOJIOTHUHI
MIOJIyYE€HUsI COBPEMEHHBIX MAaTE€pHalIOB, B TOM
yyclie HAHOMAaTePHUaJIOB, U HAHOTEXHOJIOTUHU

[IpakTuueckue pabotel. 3mMepeHue BiIa)KHOCTH
BO3/yXa

DJIEKTPOANHAMHKA

4.1

DJIeKTPOCTATHKA

4.1.1

Onexrpuszanus Ten. ONeKTpuueckuil 3apsa. [Isa
BUJIA DJIEKTPUUECKUX 3apsIIOB

4.1.2

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U IMMOJTYIIPOBOJJHUKHA

4.1.3

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

4.14

Bsaumopeiictsue 3aps1oB. 3akoH Kynona

DnexTpuyeckoe noJie. Hanpsxéanocts
3IEKTPUIECKOTO TOJISL. [IpuHnmn
CYIIEPIIO3ULIUH. JInaun HaNpsHKEHHOCTU
3IEKTPUUYECKOTO MOJIS

PaGota cma  3JEKTPOCTATHUYECKOTO  TOJIS.




ITorennuan. PasHOCTH MOTEHIINAIOB

HpOBOI[HI/IKI/I U JUDJICKTPUKH B IIOCTOSHHOM

4.1.7 3IEKTPUUECKOM noJie. Husnexrpuueckas
IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.

4.1.8 OneKTpOEMKOCTh  IUIOCKOTO  KOHJEHcaropa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHnuueckue  ycTpoiicTBa: 3JIEKTPOCKOII,

419 AJIEKTPOMETP,  BJIEKTPOCTATHUECKass  3alluTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED

41.10 [IpakTnueckue paboTsI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

ITocTosAHHBIM JIeKTPUYECKU TOK. TOKH B pa3jJIM4HbIX cpeaax

4.2.1

4.2.2
423

Ycaopus CYIIIECTBOBAHUSA MMOCTOSTHHOTO
3JeKTpUYecKkoro Toka. Mcrounuku toka. Cuia
ToKa. [TocTOSTHHBIN TOK

Hanpspkenue. 3akon Oma aiig ydacTka 1enu
DNEeKTPUYECKOE  COMPOTUBIICHUE. Y EIbHOE
CONPOTHUBJICHUE BEUIECTBA

424

4.2.5
4.2.6

4.2.7

ITocnenoBarenbHOE, MapaiieNbHOE, CMEIIaHHOE
COEIMHEHUE MTPOBOIHUKOB

Pabora snekrpuueckoro Toka. 3akoH Jxoyns —
Jlenna

MOIIHOCTD JIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuwia (manee — OJC) wu
BHYTPEHHEE CONPOTUBJICHUE HCTOYHHMKA TOKAa.
3akoH Oma i1 TONHOM  (3aMKHYTOI)
anekTpuueckoi nenu. Kopotkoe 3aMmbikaHue

4.2.8

4.2.9

DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh COTIPOTHUBIICHUS
METaJUIOB oT TEeMIIepaTyphbl.
CBepXIIpOBOANMOCTh

OnekTpryeckuii TOK B Bakyyme. CBOMCTBa
3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

[onynpoBonuuku. CoOcTBEHHass U MPUMECHAs
MPOBOAMMOCTH MOIYIPOBOAHUKOB. CBOMCTBA p-
n nepexoja. [ToaynpoBoIHUKOBBIE TPHUOOPEI

OIEKTpUYECKH  TOK B JJIEKTPOJIUTAX.
DNEKTPOIUTHUECKAS AUCCOLUALNS. DIEKTPOJIN3

4.2.12

DnekTpuueckuil Tok B razax. CaMoCTOSTENbHBIN
U HECaMOCTOATENbHBIN pa3psa. Pasznuunble
TUIBl CaMOCTOSITEILHOTO pa3psiaa. MonHus.
[Ina3zma

4.2.13

TexHnuueckue YCTpOMCTBA: aMIIepMeETD,
BOJIBTMCTD, peocTar, NCTOYHUKU TOKa,
JJEKTpOHarpeBaTesibHbIe puOopHI,




4.2.14

AEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBIH MO,
TEPMUCTOPBI u dboTope3ucTopsl,
MOJTYITPOBOIHUKOBBIN MO/, FalbBaHUKA

[IpakTnueckue padoTsl. M3yueHue cMemaHHOro
COEIMHEHUS PE3UCTOPOB.

W3mepenne OJIC wuncTouyHMKa TOKa M €O
BHYTpPEHHEro compotusieHus. HaGmonenue
JIEKTPOJIN3A

11 kiaace

Kox
pa3aena

Koanposepsiemoro

3JIEMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

4

DJIeKTPOANHAMMKA

4.3

MarnuTHoe noJie. JJIeKTPOMArHUTHASI MHAYKIUS

43.1

TlocrosiHHBIE Mar"HuThl. B3anmmoneiicTBue
HOCTOSIHHBIX MAarHMUTOB

432

MaruuTtHoe TmoJjie. BekTop MarHuTHOM
uHAyKUud.  [lpuHIMn — Cyneprio3uiiuu.
Jlunun marnuTHOM uWHAYKuu. Kaptuna
JUHUMA  MAarHuTHOM  HMHAYKUUMHU  TOJIA
NOCTOSIHHBIX MarHUTOB

433

434

4.3.5

MarauTHOE 10J€ TMPOBOJHHUKA C TOKOM.
KaptuHa nuHUI 1O JUIMHHOTO MPSIMOTO
MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOI'O
MPOBOJIHMKA, KAaTyIIKU C TOKOM. OTBIT
Opcrena. BzaumoneiictBue npoBOHUKOB €
TOKOM

Cuta Amriepa, €€ MOyJIb M HalpaBIICHUE
Cua JlopeHiia, €€ MOJTyJIb M HalpaBJICHHE.
JIBrokeHue — 3apsDKEHHOM — 4acTUIBI B
OJIHOPOJIHOM MarHuTHOM Tmojie. PabGora
cusl JlopeHna

4.3.6
4.3.7

4.3.8

SIBreHME DNEKTPOMArHUTHOW HHAYKIUH
[ToTok BeKTOpa MAarHUTHON WHIYKIIMH

OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM
unnykuuu Papazges

439

4.3.10

BuxpeBoe »snextpuueckoe mnone. IC
WHAYKIIMA B TPOBOJHUKE, JBUKYIIEMCS
MOCTYIATENBHO B OJIHOPOTHOM MAarHUTHOM
noje

IIpaBuno Jlenna

4.3.11

NuaykTuBHOCTH. SIBIEHME CAaMOMHAYKIWH.
OJIC caMOUHIYKIIMU

4.3.12

SHG];)FI/IH MAariuMTHOIO IIOJIsI KaTymKu C
TOKOM

4.3.13

DJEeKTpOMAarHUTHOE I10JI€




5.1

4.3.14

4.3.15

Texundeckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarHurThl, 9JICKTPOMArHUThlI,
OJICKTPOABUIaTCIIb, YCKOPUTEIIN
OJICMCHTAPHBIX YaCTULl, MHAYKIITMOHHAA I1CYb

[IpakTuueckue paboThL. Nzyuenue
MarHuTHOTO TIOJII KaTyIIKH C TOKOM.
HUccnenoBanme JeHCTBUS  MOCTOSHHOTO
MarHuTa Ha pamKy ¢ TokoMm. MccrnenoBanue
SABJICHUSA C-)JIGKTpOMaI‘ HI/ITHOfI I/IHI[yKLII/II/I

KOJIEBAHUWA 1 BOJIHBI

MexaHudyecKkue u IJICKTPOMArHUTHLBIC KoJIe0aHus

5.1.1

Konebarenbnas  cucrtema. CBOOOIHBIE
KojeOanus. ['apMoHHMUYECKHe KOJIeOaHus.
[lepwon, wacrtora, amrmummryga u  (asa
KonebaHui

[IpyxuHHBIH MasTHHK. MaTeMaTu4ecKuu
MasiTHUK

YpaBHEHHE TapMOHHMYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMHUYECKOE
OIMCcaHue KoiebaTeIbHOro IBUKEHUS

[IpeBpamienue JHEPruu npu
FapMOHMYECKUX  KOJeOaHUsX. Cas3b
aMILTATY /b Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMu KosieOaHui eé
CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbubiit  koHTYp. CBOOOAHBIE
JNIEKTPOMArHUTHBIC KoJIeOaHHs B
UIealbHOM  KoJjeOaTelnbHOM  KOHTYpe.
AHanorus MEKIy MEXaHHYECKUMH |
ANEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.
®opmyia Tomcona

3aKoH COXpAaHCHUA DHEPTrUH B HUACAJIBHOM
KoJIe0aTeIbHOM KOHTYpPC

BreIHyK/IeHHBIC MEXaHHUYECKHUE KOJIeOaHus.
Pe3onanc. Pe3onanchas KpHUBasl.
BreinyxeHHBIC JIEKTPOMarHUTHBIC
KoJIe0aHusl.

Ilepemennbii  TOK.  CHHYycCOMJAJIBHBIN
IIEPEMEHHBIN TOK.

MoniHocTb IIEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HaNPSKEHUS

5.1.10

Tpancdopmarop. [IponsBoacTBo, mepempayua
U TOTpeOleHHe JIIEKTPUIECKONH SHEPTHUH.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJCTBE
3IEKTPUUYECKOM SHEPTHUH. Kynbsrypa
HCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B
IMOBCEAHEBHOM KU3HU




5.2

5.1.11

TexHnudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU
3NeKTponepeaayd

5.1.12

[Ipaktnueckue pabotel. lccnemoBanue
3aBUCHMOCTH IEpPHOJa MalbIX KOJeOaHUM
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LENu U3 TMOCJIeI0BaTeIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyLLIKU U PE3UCTOpa

MexaHuuyecKkue 1 IJICKTPOMArHuTHBIC BOJTHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacupoctpanenus. llepuon.  Ckopoctb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.
[Tonepeunble U TPOJOJIBHBIE BOJIHBI

522

523

5.2.4

Hutepdepennus u mudpakIms
MEXaHHYECKUX BOJH

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3ByKa.
BricoTta Tona. TemOp 3Byka

ONEeKTpOMarHUTHbIE  BOJHBL. Y CJIOBHS
U3JIy4EHUsl  JJIEKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opuenranus BextopoB E, B u v
B JICKTPOMATrHUTHOM BOJIHE B BAKYyM€E

5.2.5

5.2.6

5.2.7

5.2.8

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpaXkKeHHe, MNPEeJOMIICHUE, MOJSIpU3aNHs,
mudpakuus, uHTepdepeHuus. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

[IpumeHeHnEe >7IEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBbITY

HpI/IHIII/IHI)I PaarvoCBA3N U TCIICBUICHHA.
Panuonokanusi. DNEeKTPOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

TexHuueckue yCTpOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIBTPa3ByKOBasI
JIMarHOCTUKA B TEXHUKE W MEJUIIMHE,
panap, paguoONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

53

Ontuka

5.3.1

5.3.2

[IpsMonuHEHOE pacrpocTpaHEHUE CBETa
B OJTHOPOJIHOM cpene. JIyd cBeTa
OtpaxeHne cBeTa. 3aKOHBl OTPAXKEHUs
cera. [loctpoeHne M300pakeHUH B MIOCKOM
3epKaie

5.33

[Ipenomnenne cBera. 3akOHBI MPETOMIICHHUS
CBETa. AOGCOTIOTHBIH MOoKa3aTellb
MIPEIOMIICHUS

534

Iomxoe BHYTPEHHEE OTPaKEHHE.
[IpenenbHblid yrosl MOJTHOTO BHYTPEHHETO




OTPaAXXCHHUA

5.3.5

5.3.6

5.3.7

Hucnepcusi  cBera. CHoXHBIA  COCTaB
Oenoro ceera. L{Ber

CoOwuparoniue ¥ pPacceHBAIOIINE JIUH3HI.
Tonkas nuH3a. DOKYyCHOE PACCTOSHHE U
OIITMYECKAas  CUjJa  TOHKOM  JIMH3EL
[TocTpoeHne n300pakeHU B COOMPAIOIITUX
U pacceuBalIIMX JuH3ax. Dopmyna
TOHKOM JHH3BL. YBEIMYCHHE, JaBacMoOeC
JIMH30H

[Ipenensl NIpUMEHUMOCTH I€OMETPUYECKOU
ONTUKHU

5.3.8

Hutepdepennus  cBera.  KorepeHTHbIe
HCTOYHUKH. Venosus HaOJIIOIeHUA
MaKCHMYyMOB u MHHHAMYMOB B
UHTEpPEPEHIIMOHHOW KapTHHE OT JBYX
crH(]Aa3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmuss  cera.  JudpaknmonHas
pewmérka. YcinoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYyMOB npu NaJeHUN
MOHOXPOMaTHUYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHuueckue ycTpoilcTBa: OUKH, JIyIHa,
¢doroanmnapar, NPOEKLUHUOHHBIM anmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAsI
OTITHKA, TU(ppaKIuOHHAS peméTka,
MIOJIIPOU T

[IpakTuueckne  pabOTHI. Nsmepenue
nokasaresis npenomiuenus. HMcecnenosanue
CBOMCTB  W300pakeHHH B  JIMH3aX.
HabmtoneHue nucnepcun cBeta

9J1eMeHTBI crenuaJbHOM TCOPUH OTHOCUTECJIIBbHOCTH

6.1

6.2

6.3

I'panuubl TPUMEHMMOCTH  KIIACCUYECKOU
MEXaHHKH. IToctynatet TEOpUHU
OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh
MOJYJIsI CKOPOCTM CBETa B BaKyyMe,
MPUHIIMT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCUTETBLHOCTD OJTHOBPEMEHHOCTH.
3amensieHHe BpPEMEHM U COKpaIlEHUe
JUTHHEBI

DHEprusi U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsA3b Macchbl C PHEPTHEH M HMITYJIHCOM
CBOOOJHOW YacTHULIbl. OHEpPrus MOKOs
CcBOOOIHON Y4aCTHUIIEI

KBanToBas pusuka

7.1

9J1eMeHThbI KBAHTOBOI ONTHKHU

7.1.1

®otoHbl. Popmyia [lnanka cBs3u 3HEprun




7.1.4
7.1.5

7.1.6

dboToHa C €ro 4YacToTol. ODHEprusi wu
uMIyibe GOoToHA

OtkpseiTHe U uccienoBanne Gporodddexra.
OIEBITEI AT. CroxeToBa. 3aKOHEI

dotorddekra

YpaBHeHue DHHIITEHA s
dhoTorddekra. «Kpacnas TPaHMIIA
dotorddekra

Hasnenue ceera. Onbitel [1.H. Jlebenera
XUMHUYECKOE JICHCTBUE CBETA
Texuuueckue ycrtpoiicTBa: (HoToNIeMeEHT,
¢doromaTuuk, COJTHEYHasI Oarapes,
CBETOHO]

7.2

Crtpoenue aToma

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS
atoma. [InmanerapHas Mojenb aToma

7.2.2

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aToMa C OJHOIO YpPOBHS DJHEPIUHM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEN
SHEPIUM aTOMa BOAOpPOAA

7.2.3

7.2.4

7.2.5

7.2.6

BoniHOoBBIE CBOlicTBa 4yactul. BoisHbl 1€
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTpOHOB Ha
KpHCTauIax

CHoHTaHHOE U BBIHYXJAEHHOE H3Ty4EHUE.
Y cTpoicTBO M MPUHLIKIT PabOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTEP

[Ipaktuueckne  paborel.  HabGmonenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE s1IpO

7.3.1

7.3.2

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun
OJICMCHTAPHBIX YaCTHUI]

OTKpBITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo onpesneneHuio cocraBa
pannoakTUBHOro u3nydeHus. CBoiicTBa
anb(a-, Oeta-, TaMMa-u3iyueHus. BiusHue
PaAMOAKTUBHOCTH HA KUBbIE OpraHU3MbI

7.3.3

OTkpplTHE  TPOTOHAa U HEUTpOHA.
Hyxnonnas momenp siapa I'eiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe 4ucio
anpa. N3oTomnsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
MO3UTPOHHBIA  Oera-pacnan.  ['amma-




7.3.5

U3IIy4yeHue. 3akoH pPazloaKTUBHOTO
pacnaza

OHeprus CBS3M HYKJIOHOB B  sIpe.
Snepubie cunbl. Jledekt Macchl sapa

7.3.6

7.3.7

Snepubie peakuuu. JleneHue U CUHTE3
SAEp

Snepusiii peakTop. TepmosinepHbIi
cunte3. [IpoOiieMbl W  TEPCHEKTHUBBI
SIIEPHOM  DHEPreTHUKU.  DKOJIOTMYECKHUE
ACIIEKTHI SIAEPHON SHEPIETUKHI

7.3.8

OnemeHTapHple  yacTuubl.  OTKpbITHE
II03UTPOHA. DyH1aMEHTAIIbHBIE
B3aMMOJECICTBUS

7.3.9

7.3.10

8.1

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAIepHbIi peakTop,
aToMHas 6omba

[Mpaktuueckne pabotel. HccnemoBanue
TPEKOB YaCTHI] (o FOTOBBIM
¢dororpadusim)

DJIeMeHThI acTPOPU3NKH
Bun 3Bé3mnoro neba. Co3Besnus, spkue
3BE3/1bI, IUNIAHETHI, X BHIUMOE JIBHKEHUE

8.2

8.3
8.4

8.5

8.6

Conneunas cucreMa. IlnaHeTrsl 3eMHOI
l"pyTIHI)I. HJ'IaHCTBI-FI/IFaHTI)I n nux
CIYTHUKH, KapJIUKOBbIE TUIaHEThl. Mainbie
Tena COJHEYHON CHUCTEMBI

Connue, d¢ortochepa u  armochepa.
ConHeyHast akTUBHOCTD

Ucrounuk suepruu CoitHIa U 3BE3]1

3BE31bI, MX OCHOBHBIE XapaKTEPHUCTUKU:
Macca, CBETUMOCTb, PaJUycC, TeMIIEparypa,
ux B3aMOCBSI3b. Huarpamma
«CTEKTPAJbHBIA  KJIACC — CBETUMOCTB.
3BE3ALI  IUIABHOM  IIOC/IENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY» IS
3BE3]1 TNIABHOM MOCIEAOBATEIEHOCTH

Baytpennee crpoenue 38€31. CoOBpeMEHHbIE
NPEACTaBICHU O  TPOUCXOKIACHUM U
sBomonu ComHIIa ¥ 3BE31. OTambl KU3HU
3BE3]1

8.7

Mneunsiii  Ilyre — Hama [anakrtuka.
CnupanbHas CTPYKTypa lNanaktuxu,
pacnpeneneHre 3BE31, Tra3a U IBUIM.
Ilonoxxeane wu nBmwxkenue CoaHIa B
lanaktuke. Ilnockass wu  cdepuueckas
noJacucTeMBI I allakTUKH

8.8

Tuner ramaktuk. PagworamakThkp H
KBazapsl. YEpHBIE NBIPHI B SIpax TAIAKTUK




Bcenennas.  Pacmupenue — BceneHHOM.
3akon XaO6ma. Pa3z0eranwe rajiakTHK.

8.9 Bo3spact u pagmyc BceneHHo#, Teopus
bonpmoro B3peiBa. Mogens  «ropsiuen
Bcenennoii». PenukToBoe usinyyeHue
MacmrabHass ~ cTpykTypa  BcenenHoil.

8.10 Meraranaktuka. Hepeménnsie npoGiiemsl

ACTPOHOMUH




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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