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(6azoswiil yposeHsv)

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

10 kmacce
PA3AEJ 1. PU3NKA 1 METOJIbI HAYUHOI'O ITOSHAHU A
duznka — Hayka o mnpupoae. HaydHple MeTOabl TO3HAaHUS OKpyKaromero mupa. Poib

OKCIIEPUMEHTAa W TEOPUM B TMPOIECCE TMO3HAHUS MPHUPOIBL. ODKCHEPUMEHT B (HU3HKE.
MonenupoBanue GU3MUYECKUX SIBICHUN U TTporieccoB. Hayunbie rumoTe3bl. Ou3ndeckue 3aK0HBI U
Teopuu. I'paHuiibl mpuMeHUMOCTH (U3NYecKuX 3aKoHOB. [IpuHuun cootBercTBUs. Posb u Mecto
¢bu3uKu B GOPMUPOBAHUHN COBPEMEHHOW HAYYHON KapTUHBI MHPA, B MIPAKTUICCKON JIEATEITHHOCTH
moaeil. BBOIHBIN HHCTPYKTaX MO TEXHUKE 0€30MacHOCTH.

Jlemoncmpayuu:

1. AnanoroBsle HH(prBBIC N3MCPUTCIIBHBIC HpI/I60pH, KOMITIBXOTCPHBIC JaTYUKH.

PA3JIEJ 2. MEXAHUKA

Tema 1. Kunemamuka. Mexannueckoe nBkeHrne. OTHOCUTEILHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaektopus. Ilepememienue, ckopocTh (CpeAHsisi CKOpPOCTb, MTHOBEHHAas
CKOPOCThb) M YCKOPEHHE MAaTE€pUaIbHOM TOYKH, WX MPOEKIMH HAa OCH CHUCTEMBl KOOPJIMHAT.
CnoxxeHue TEepeMelleHHI U CJIOXKEHUE CKopocTeil. PaBHOMepHOE M PaBHOYCKOPEHHOE
NpsSIMOJTMHEHOE JIBIKEeHHE. ['paduku 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTHU, YCKOPEHHS, MyTH U
MepeMelIeH!s] MaTepuaibHOU TOUKH OT BpeMeHu. CBOOOIHOE MajieHne. Y CKOpeHHne CBOOOIHOTO
najgeHusa. KpuBonuHeiiHoe nBUKEHHE. J[BHKEHUME MaTepUalbHOM TOYKH IO OKPYXHOCTH C
MOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJ0Basg CKOPOCTh, JIMHEHHAsI CKOpocTh. [lepruon u yactora
oOparmenust. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

Texnuueckue ycmpoticmea u NpaKkmuyeckoe npumeHeHue: CIUJIOMETpP, IBH)KEHHE CHapsIOB,
LIETTHBIE U PEMEHHBIE ITEpeayn.

Jlemoncmpayuu:

1. Monenb cucteMbl 0TCUETa, MILTIOCTPAIIAS] KHHEMAaTUUECKUX XapaKTEPUCTUK JBUIKEHUS.
2. [IpeoOpaszoBaHne ABMKCHUN C UCIIOIH30BAaHUEM IMPOCTHIX MEXaHU3MOB.

3. [lagenue Ten B BO3yXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

4. HabnroieHre ABMKEHUS TeNa, OPOIIEHHOTO MOJ] YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

5. U3mepenue yckopeHust CBOOOHOTO TTaICHHUS.



6. HampaBiieHne CKOpOCTH TpU JABIKEHHH IO OKPY)KHOCTH. YueHuueckuil IKCnepumeHm,
nabopamopuvie pabomol:

1. W3yueHue HEpaBHOMEPHOI'O ABM)KEHHUS C LEJIbIO OIIPEIETIEHUSI MTHOBEHHON CKOPOCTH.

2. V3yuyeHue ABWKEHHUSI IAPUKA B BSI3KOM JKUIKOCTH.

3. JlaboparopHast pabota «lccnenoBaHrue COOTHOMICHHSI MEXKTY ITyTSMH, IIPOWICHHBIMH TEJIOM 32
[IOCIEA0BATEIbHBIE PAaBHBIE IIPOMEXYTKM BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBIJKCHUU C
HavaJIbHOM CKOPOCTHIO, paBHOW HYIO». [IpaBmiia 6e30macHOCTH MpH paboTe ¢ 1ab0paTOPHBIM
o0opyoBaHuEM.

4. JlaboparopHas pabota «l3ydeHue ABWIKEHUs Tella, OPOIIEHHOTO TOPU30HTAILHO». [IpaBuia
0e301acHOCTH MpHU padoTe C JIAGOPATOPHBIM 0OOPYTOBAHHEM.

Tema 2. lunamuxa. [lpuauun orHocutenbHocTy ["anunes. [1epBoiit 3akoH HeroToHa.
HNuepumansubie cucteMbl oTcuéra. Macca tena. Cuina. [Ipunuun cynepno3uiuu cuit. Bropoii 3akoH
Herotona ayis marepuanbHoil Touku. Tperuit 3akoH HproToHA A1 MarepuaibHBIX TOYEK. 3aKOH
BcemupHoro Tiarorenus. Cuna tsxkectu. [lepBas kocmuueckast ckopocTs. Cuiia ynpyroctu. 3akoH
I'yka. Bec Tena. Tpenue. Buasl Tpenus (mokosi, ckoibxenus, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpPEeHHs CKOJBKEHUS M cuia TpeHus mnokos. Kospoumment tpenms. Cuma
CONPOTHUBIICHUS NPHU JIBUKEHUM Tela B KUIAKOCTU Wiu raze. [loctynartenbHoe M BpallaTeabHOE
JBUKEHHE a0COIIOTHO TBEPAOIO Tena. MOMEHT CUilbl OTHOCUTENIBHO OCH BpaleHus. [1nevo cubl.
VYcnoBust paBHOBeCUs: TBEPAOTO Tea.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: NOAINITHUKA, TBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu.

1. SIBneHue uHepUUU.

2. CpaBHEHHE MacC, B3aUMOJICHCTBYIOIIHNX TEJI.

3. Bropoii 3akon HetoToHa.

4. 3mepenue cuil.

5. CnoxeHue cui.

6. 3aBUCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMaIi.

7. HeBecomocTts. Bec Tena npu ycKOpeHHOM NOIbEME U MaJICHUH.

8. CpaBHeHUE CUJI TPEHUS MOKOSI, KAUYSHUS U CKOJIBKEHHUSL.

9. YcnoBuss paBHOBecus TBEpAOro Tena. Buasl paBHOBecus. Yuenuueckuil IKcnepumeHnm,

Jabopamopnvle padomul:

1. JlabopatopHas pabota «V3ydeHue ABUKEHUS Opycka MO HAKJIOHHOW Tuiockoctu». IlpaBuia
0€30MacHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYTOBAHUEM.

2. JlaboparopHast paboTa «VccrnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIINX B IPY>KUHE
U pPEe3WHOBOM oOpasiie, or ux jaedopmaruu». [lpaBuna Oe3omacHocTH TpH padboTe C
1ab0paTOpHBIM 000PYIOBAaHUEM.

3. JlaboparopHas pabota «lcciieoBaHHe YCIOBHIA PaBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh
BpaueHus». [IpaBuna 6e3omacHocTu npu padboTe ¢ 1a60paTOPHBIM 000PYTOBAHHEM.

Tema 3. 3akoHbI coXpaHeHHs] B MeXaHHuke. VIMIynbc mMarepuanbHON TOUKM (Tena), CUCTEMBI
MaTepualbHBIX TOYEK. IMITyJIbC CHIIBI M MN3MEHEHUE UMITYJIbCA TEA. 3AKOH COXPaHEHUS UMITYJIbCa.
PeaxtuBHOe aBmxkenue. Pabota cunbl. MomHocTs cunbl. Knnetnueckast SHeprusi MatepuaibHOR
ToukH. Teopema 06 n3MeHeHu KuHeTn4deckoi snepruu. [lorenunansHas sueprust. [loTeHimansras
sHeprus ympyro aepopMmupoBaHHOW mnpyxuHbl. IloTeHnManbHas dSHeprusi Tena BOJIU3U



noBepxHocTh  3emau. [loTeHuManpHble ¥ HEMOTeHUMAaNbHble CcHibl. CBSI3b  pabOTHI
HETMOTEHIUATIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKON HEPTrUu CUCTEMBI TeJ. 3aKOH COXpaHEHUs
MEXaHUYECKON »Hepruu. YIpyrue U HEYNpyrue CTOJKHOBEHUS. TexHuyeckue ycmpoucmea u
npakmuyeckoe npumeHenue: BOIOMET, KONEP, MPYKUHHBIA MUCTONET, ABMKEHUE PAKET.

Jlemoncmpayuu:

1. 3akoH coXpaHEHHs UMITYJIbCA.

2. PeakTuBHOE JIBIKEHUE.

3. Ilepexos mOTEHIIMATIBLHON SHEPTUH B KHHETHUECKYIO U 0OPaTHO.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomoi:

1. JlaGopatopHass pabGora «l3yueHne aOCONIOTHO HEYNPYroro yjaapa C IOMOIIbIO JBYX
OJIMHAKOBBIX HHUTSHBIX MasTHUKOBY». lIpaBuia OGezomacHocTH mpu pabore ¢ 1abOpaToOpHBIM
o0opyoBaHuEM.

2. JlaboparopHas pabora «McciemoBanue CBSI3W paOOTHI CHIIBI C M3MCHCHHEM MEXaHHYECKON

SHEPI'UH TeJa Ha IPUMEPE PACTKCHUS PE3UHOBOTO JKr'yTay. [IpaBuia 6e3omacHoctyu mpu padbote
¢ 1abopaTopHBIM 000PYIOBaHUEM.

PA3JIEJI 3. MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

Tema 1. Ocnosvt MoneKyrapuo-kunemudeckoi  meopuu. OCHOBHBIE  IIOJOXKECHHS
MOJICKYJISIPHOKUHETUYECKONM TEOpPUHM U MX OIBITHOE 0OOCHOBaHHE. BpoyHOBCKOE IBHXKEHUE.
Huddysus. Xapakrep IBHKCHHUS U B3aUMOACHCTBUS YaCTHUI] BEIIeCTBA. MOJEIN CTPOCHUS T'a30B,
KHUJIKOCTEH U TBEPABIX TeJ U 0OBSACHEHHE CBOICTB BellleCTBA HA OCHOBE 3THX Mojeiei. Macca u
pasmepbl mosekyn. KomumdectBo BemectBa. [loctostHHass ABorampo. TeruioBoe paBHOBeCHE.
Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenscusa. Mogens uneansHoro raza. OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO KHHETUIECKON TEOPUH WACATHHOTO raza. AOCOIIOTHAS TeMIIepaTypa Kak
Mepa CpelHEeld KMHETUYECKOW PHEPruM TEIUIOBOTO JBMKEHUsA 4dactul rasza. lllkama temmeparyp
KeneBuHa. T'a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—Kuaneiipona. 3akoH /JlanbToHa.
M3ompoueccel B uaealbHOM Tra3e € IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
IIPEJICTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: TEpMOMETP, bapomeTp.
Jlemoncmpayuu:

1. OnbIThl, 1OKa3bIBAOIINE TUCKPETHOE CTPOECHUE BELIECTBA, (POTOrpadHuu MOJIEKYJ OPraHUYECKUX
COEIMHEHHH.

2. OnbrTel IO U QyY3UH KUAKOCTEH U Ta30B.

3. Mojienns OpOYHOBCKOTO JTBUKCHHUS.

4. Monens onbita lllTepHa.

5. OnbITHI, TOKa3bIBAIOLINE CYIIECTBOBAHHE MEKMOJIEKYIIPHOTO B3aMMOACHCTBUS.

6. Moenb, HIUTIOCTpUpYIOIIas MPUPOTY AABICHUS ra3a Ha CTEHKH COCY/a.

7. OnpIThl, WJUTIOCTPUPYIOLIME YpPaBHEHHE COCTOSHUSA HWJCAJBHOTO Tra3a, HM30MpPOIECCHI.
Yuenuueckuit sxcnepumenm, nadopamopnuie pabomut:

1. HccnenoBanue 3aBUCUMOCTH MEX1Y MMapaMeTpaMU COCTOSHUS Pa3peKEHHOro rasa.

2. JlaGopatopHas paborta «OmpezneraeHne Macchl BO3JyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE

u3MepeHuit o0béMa KOMHATHI, JaBJIEHUS W TeMIeparypbl Bo3ayxa B Heil». IlpaBuia
6e30MmacHOCTH MpH paboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM.

Tema 2. OCHOBBI TEpPMOJMHAMUKH. TepMOAMHAMMYECKAs CUCTEMA. BHYTpEeHHssI 3Heprus
TEPMOJUHAMHYECKON CHCTeMbl U crocoObl e€ u3mMeHeHus. KonuuecTBo TemioTel UM paborta.



BHyTpeHHsA 3HEpTrHs 0JHOATOMHOT0 UI€AIBHOTO raza. Bupl Termuonepesadn: TeIONpOBOJHOCTb,

KOHBEKIMSI, W3JIydeHUE. YJelbHas TEIUIOEMKOCTh BellecTBa. KoauMdecTBO TEMIOThl IpHU

teronepenave. Ilonstue o006 aauabatHom mnponecce. IlepBblii 3aKOH TEPMOAMHAMMKH.

IIpuMeHeHMe mepBOro 3aKOHAa TEPMOJMHAMUKM K H3ompoueccaM. I'paduueckas MHTEprpeTanus

pabotsl ra3a. Bropoii 3akoH TepMmonuHamuku. HeoOpatumocTs nporeccoB B mpupoze. Ternossie

MamuHbl. [IpuHnunsl neicTBus TeIuioBbIX MamMH. [IpeoOpa3zoBaHus SHEPrMM B TEIJIOBBIX

MamuHax. KIIJ[ TtemnoBod mammubl. I{ukn Kapno m ero KIIJI. Oxonormyeckue mpoOiembl

Ter1osHepreTuky. CrenuanbHOCTh TEIUIOOHEPTeTUKA U TEIUIOTEXHUKA. 1exHuyeckue ycmpoucmea

U npakmuyeckoe npumMeHenue: IBUTATEIb BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAWUJIBHUK,

KOHIULIMOHED. [emoncmpayuu.:

1. I3meHeHnue BHYTpEHHEW SHEPIUU Tella MPU COBEPUICHUH PAaOOTHI: BBUIET MPOOKU M3 OYTBUIKU
[0Jl ACWCTBUEM CXKATOro BO3/yXa, HarpeBaHue 3¢dupa B JATyHHOH TpyOKe MyTEM TpEeHUs
(BuIEOIEMOHCTpAITHS ).

2. I3MeHeHre BHYTpEHHEH dHepru (TeMIepaTypsl) Tella Py TeIuionepeaaye.

3. OmbIT 10 agrabaTHOMY PACHIMPEHUIO BO3AYyXa (OMBIT C BO3YIIHBIM OTHUBOM).

4. Mojnenu mnapoBOd TYpOWHBI, JBHTraTeis BHYTPEHHETO CrOpaHUs, PEAKTUBHOTO JBUTATEIIS.
Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomoi:

1. JlaboparopHas pabora «M3mMepeHue ynenpbHOU TertoéMKocThy». [IpaBmia 0€30mMacHOCTH MPHU
pabote ¢ 1abopaTOpHBIM 000PYIOBAaHHEM.

Tema 3. Azpecammuvie cocmoanusa eeuwyecmea. Da3zoBpie mnepexonbl. IlapooOpazoBanue u
KoHJeHcauus. Mcnapenue u kumeHue. AOCONMIOTHAas U OTHOCHUTEIbHAs BIIAXKHOCTb BO31yXa.
Hacplmennsiit map. Y ienpHas TeIuioTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
nasnenus. TBEpmoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHHU30TPONHS CBOWCTB
kpuctamioB. JXunkue kpuctauibl. CoBpeMeHHble MaTepuaibl. [lnaBneHue W KpucTaJIM3aLUs.
VY nenwpHas Terora maasieHus. Cyonumaiius. Y paBHEHHE TETIOBOTO OaaHca.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: TArpoMeTp U MCUXPOMETP, KaJIOPUMETD,
TCEXHOJIOTHUU TMOJYYCHHSA COBPEMCHHBIX MATCpruajioB, B TOM UYHUCIC HAHOMATCpUaliOB, H
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu:

1. CgoiicTBa HACHIIIEHHBIX TAPOB.

2. Kunenue npu NOHMKEHHOM JIaBJICHUU.

3. CriocoObl U3MepeHHUs BIaXKHOCTH.

4. HaGmroieHne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

5. JleMOHCTpalvs KpUCTAIJIOB. Yuenuueckuit IKcnepumenn, 1ad6opamopHvie padomoi:

1. JlaGopatopHas pabotra «M3mMepeHHE OTHOCHTEIBbHOW BIAKHOCTH Bo3ayxa». [IpaBuia
O6e3omacHocTM  mpu  pabore ¢  yaboparopHeIM  obopyaoBanuem. PA3JEJI 4.
SJIEKTPOANMHAMUKA

Tema 1. Inekmpocmamuka. DIEeKTpU3aLus Tell. DIEKTPUUECKU 3apsay. [[Ba BUa d31EKTPUUECKUX
3apsAd0B. HpOBOHHI/IKI/I, JUDJICKTPUKHU W ITOJYIIPOBOAHHKH. 3akoH COXpPaHCHUA DSJICKTPHUICCKOIO
3apana. BzammopneiictBue 3apsanoB. 3akoH Kynona. TouedHbld  3JIEKTPUYECKUH  3apsii.
Onextpuueckoe mnone. Hanpspk€HHOCTH dnekTpudeckoro mnois. llpuHnun cynepnosunuun
JNEKTPUYECKUX moJiel. JIMHuM HanpsokEHHOCTH — AJIEKTpHYeckoro mojisi.  Pabora  cun
anekTpocrarnyeckoro nois. [lorennuan. Pasnocts norennmanos. IIpoBoAHUKYN U TUAIIEKTPUKU B
ANEKTPOCTATUYECKOM MoJe. JludnekTpudeckasl MpOHUIIAEMOCTh. JIeKTpoéMKocTh. KoHnaeHcarop.
DNEeKTPOEMKOCTH IIIOCKOI0 KOHJEHCATOPA. DHEPIHUs 3apsyKEHHOTO KOHEHCATOPA.



Texnuueckue ycmpoucmea U NPAKMuyeckoe npumeHeHue: SIEKTPOCKOI, 3SJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allWTa, 3a3€MJICHHE HJIEKTPONpPUOOPOB, KOHAEHCATOpP, KOMUPOBAIBHBIM
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu:

. YCTpPOUCTBO U NPUHLUII ACUCTBUSA JIEKTPOMETPA.

. B3aumopeiicTBrue Ha’IeKTPU30BAHHBIX TEJL.

. DIIEKTPUYECKOE T10JI€ 3apsHKEHHBIX TEl.

. IIpOBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

. DIEeKTpOocTaTHUECKas 3alluTa.

. HI/IBHCKTpI/IKI/I B DJICKTPOCTATHUYCCKOM II0JIC.

~N o o B 0N B

. 3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT ILIOLAAM IIIACTHH, PACCTOSHUS
MEXIy HUMH U IUDJIEKTPUYECKON IIPOHULIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHIEHCATOpa.
Yuenuueckuit sxcnepumenm, nabopamopnusie pabomut:

1. JIaGoparopHas pabota «/3MepeHue MeKTpoEMKOCTH KOHIeHcaTopay. [IpaBuiia Ge3omacHoCTH
pu paboTe ¢ 1abopaTOpHBIM 000PYIOBAaHHEM.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. TOKU B pa3IMUHBIX Cpelax. JIEKTPUUECKUN TOK.
VYcnoBus cylecTBOBaHMS IEKTpUUecKoro Toka. Mcrounuku toka. Cuna toka. [1ocTosIHHBIN TOK.

Hanpsokenne. 3akoH OMma A ydacTka LENU. OJEKTPUYECKOE CONPOTHBIICHUE. Y AEIBHOE

compoTHuBiieHHe BemecTBa. llocienoBarenbHoe, MapauledbHOE, CMELIAHHOE COEAMHEHUE

IIPOBOAHUKOB. PaboTa anekrpuueckoro Toka. 3akoH Jxoyns—IJIenna. MomHOCTb 3J1EKTPHYECKOT0

toka. DJIC u BHyTpeHHee CONMPOTUBICHUE UCTOYHUKA TOKa. 3akoH OMa i MOTHON (3aMKHYTO)

anekTpuyeckor nenu. KopoTkoe 3aMpikaHue. DIEKTPOHHAs IMPOBOAMMOCTbH TBEPIBIX METAJIIOB.

3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TeMIeparypbl. CBEpXNpOBOIUMOCTb. DJIEKTPUUECKUN

TOK B Bakyyme. CBoiicTBa aneKTpoHHBIX My4yKkoB. [lomynpoBoanuku. CoOCTBEHHas: M MPUMECHast

MIPOBOAMMOCTh TNOIYNPOBOAHUKOB. CBolicTBa p—N-nepexoaa. [loaynpoBOAHUKOBBIE MPUOOPHI.

DNEKTPUYECKUH TOK B paCTBOPAX M pacIlaBax JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLUALMS.

OnexTponu3. DJIEKTPpUUYECKH TOK B ra3ax. CamMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN paspsi.

Mounnus. [Tnasma. IIpodeccuu, cBsizaHHBIE € AIEKTPUUECTBOM.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: aMInepMerp, BOIbTMETp, peocTar,

UCTOYHMKM  TOKa, OHJIEKTPOHArpeBaTesIbHble  MPUOOPHI, AIIEKTPOOCBETUTENBHbBIE

puOOpHI, TEPMOMETP COIIPOTHBIICHUS, BaKyyMHBI  JIHOJ, TE€PMHUCTOPBI U

(hOTOPE3UCTOPHI, NOTYIPOBOJHUKOBBIN U0/, TalbBaHUKa. /lemoncmpayuu:

1. I3mepeHue cuiibl TOKa U HANpsHKEHUS.

2. 3aBUCUMOCTb  CONPOTUBJICHUS IMIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOIAIA
MOTIEPEYHOr0 CEUEHHUs U MaTepuaa.

3. CMmemanHOe coeTMHEHNE TPOBOTHUKOB.

4. ITpsamoe wusmepenue IJIC. KopoTkoe 3aMblkaHHE TajJbBaHMUYECKOTO 3JIEMEHTAa M OLIEHKa
BHYTPEHHET0 COIPOTHUBIICHUSI.

5. 3aBUCHMOCTh COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTb 3JIEKTPOIUTOB.

7. VckpoBoii pa3psia U IPOBOAMMOCTD BO3yXa.



8. OTHOCTOPOHHSS IPOBOMMOCTbD JTHOIA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomoi:

1. JlabopatopHass paborta «V3yuyeHHe CMEMIAaHHOTO COCIUHEHHS pe3ucTopoB». [IpaBuia
0€30MacHOCTH IpU paboTe ¢ 1abOPaTOPHBIM 000PYJOBAHUEM.

2. JIabopatopnas pabdota «M3mepenne D/IC nCTOUYHUKA TOKA M €70 BHYTPEHHETO CONPOTHUBICHHUS.
[IpaBuna 6e3onacHOCTH Mpu padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM.

3. HaGnronenue a1ekTposun3a.

11 knacce
PA3JIEJI 4. DJIEKTPO/IMUHAMUKA

Tema 3. Macnumnoe none. Inekmpomacnumnana undykyus. Ponms um mecto (QHU3MKU B
(bopMHpPOBaHUN COBPEMEHHOM HAay4HOH KApTHHBI MHpA, B NMPAKTHUECKOW JEATENBHOCTH JIOJEH.
BBoaHBII MHCTpYKTaX N0 TexHUKE Oe3omacHocTH. llocTosiHHBIE MarHuWTHL. B3ammopeiictBue
IIOCTOSIHHBIX ~MarHuToB. MarnuutHoe mosne. Bektop MarHuTHOW uHAyKuuu. IlpuHnumn
CYNEPIO3UIIMM MarHUTHBIX ITOJIEW. JIMHMKM MarHUTHOM MHAYKUMU. KapTuHa JUHUN MarHuTHOMN
MHIYKIMU T0JIS OCTOSIHHBIX MarHUTOB. MarHuTHOE 10JIe IPOBOJHUKA ¢ TOKOM. KapTuHa nuHuni
MHAYKIMM MAarHUTHOIO IMOJIS JUIMHHOTO HPSIMOIO IPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTyHIIKU ¢ ToKoM. OnbIT Opcrena. Bzaumonelicteue npoBoAHUKOB ¢ TOKOM. Cuiia
Awmnepa, e€ monynp u HampasieHue. Cwia JlopeHua, e€ Moaynb M HampasieHue. J[BH>KeHue
3apsOKEHHOM YacTUIBl B OJHOPOJHOM MarHuTHOM mojie. PaGorta cunbr Jlopenua. SIBnenue
JIEKTpOMAarHuTHOW MHAYKUMH. [loTOok BekTOopa MarHuTHOM MHAYKuuH. DJIC uHAyKuuu. 3aKoH
anexkTpomaruutHoM wHAyKIuK Dapaznes. BuxpeBoe snektpuueckoe mosie. IJC uHayknuuu B
IIPOBOJHMKE, IBHKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM MarHuTHOM nouse. IIpaBuiio Jlenna.
WnnykruBHocTh. SBnenue camoumuaykuuu. DJIC caMOMHAYKUMHU. DHEPrusi MarHUTHOTO IO
KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

Texnuueckue ycmpoticmea u npakmuiecxkoe npumeHenue: TIOCTOSHHBIE MAarHuTHI,
3JIEKTPOMATrHUTBI, 3JIEKTPOIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, MHIYKIIMOHHAS [1€Yb.
Jlemoncmpayuu:

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.
JIMHUY MHIAYKIIMY MarHUTHOTO MOJISI.
B3anmMopeicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.
SIBIIeHUE DNEKTPOMArHUTHOW UHAYKIWH.

[IpaBumo JleHna.
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3aBucumocTh DJ]C MHAYKIIMU OT CKOPOCTH U3MEHEHHNsI MATHUTHOT'O ITOTOKA.
10. SIBneHune caMOUHTYKITHH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomu::

1. M3yueHune MarHUTHOTO TMOJSI KATYIIKU C TOKOM.

2. HccrnenoBanue neiicTBUS OCTOSSHHOTO MarHUTa HA PaMKY C TOKOM.

3. JlabopatopHast pabota «MccienoBaHue sSBICHHS DJIEKTPOMArHUTHON WHAYKIUH». [IpaBuia
6e30MmacHOCTH MpH paboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM.



PA3JIEJI 5. KOJIEBAHM A 1 BOJIHBI

Tema 1. Mexanuueckue u 3InekmpomazHumusle Konepanua. KonebarenbHas cucTeMa.
CBobonbIe MexaHnueckue Konedanus. ['apmonnueckue konedanus. [lepuon, yactora, aMminTyaa
n ¢aza koneOanui. [IpyXuHHBIA MaATHHK. MareMaTH4YecKuii MasSTHUK. YpaBHEHHE
rapMoHuYecKkux koijeOanuii. IIpeBpamieHue SHEpruM MpH TapMOHUYECKUX KOJEOAHUSX.
Konebarenbubiit  koHTYp. CBOOOAHBIE  DJIEKTPOMArHUTHBIE KOJEOAHUS B HJCAIBHOM
KOoJe0aTeNbHOM KOHTYpe. AHaIOrus MeXJIy MEXaHMYEeCKMMHM U 3JEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHsS PHEPTUU B HJCATBLHOM KOJeOaTeIbHOM
koHType. [IpeacraBnenue o 3aryxaromux Kojledanusx. BeiHyk/IeHHbIE MeXaHHYECKHUE KoIeOaHusl.
Pe3onanc. BeiHyXIeHHbIE JI€KTpOMarHuTHbIe Konebanus. Ilepemennsiii Tok. CHHYCOUAAIBHBIN
MEPEMEHHBIN TOK. MOIHOCTh MEPEMEHHOT0 TOKA. AMIUIUTYAHOE U IEUCTBYIOIIEE 3HAYECHUE CUJIbI
ToKa W HamnpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepenavya u nMoTpedICHUE IEKTPUIECKON
SHEPIruH. DKOJIOTMYECKUE PUCKU MPU MPOU3BOACTBE AEKTpodHeprun. KynbTypa nucnoab30BaHus
AJEKTPOIHEPIUU B [TOBCEIHEBHOM KU3HHU.

Texnuueckue ycmpoicmea u npakmuyeckoe npumeHeHue: SIEKTPUYECKUN 3BOHOK, I'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeaay.

Jlemoncmpayuu.
1. UccnenoBanue mnapamMeTpoB KojeOaTenbHOW CHUCTEMBI (IIPYKUHHBIA WM MaTeMaTHYECKUN
MasITHUK).

. HaGmrotenue 3aTyxaroniux KojaeOaHui.
. UccrienoBanvie CBONCTB BBIHYKICHHBIX KOJICOAHUH.
. Habmonenue pe3onanca.

. CBO60,I[HI>I€ QJICKTPOMArouTHLIC KOJIEOAHHSL.
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. OcumsuiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA M HAMIPSDKEHUS OT BPEMEHH ) JUTS 3JIEKTPOMAarHUTHBIX
KOJIeOaHUH.
7. Pe3oHaHC TpU MOCIENOBATEIbHOM COEIMHEHUHM PEe3UCTOPa, KATYIIKW WHIYKTUBHOCTH U
KOHJIEHCATOpA.

8. Mozenb TUHUM AJIeKTponepeiadH.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomoi:

1. JlaGoparopHas pabota «lccienoBaHue 3aBUCUMOCTH NEpHOJA MallbIX KojieOaHUil rpy3a Ha
HUTHU OT JUIMHBI HUTU U Macchl rpy3a». [IpaBuia 6e3omacHOCTH MpH padoTe ¢ 1adopaTOPHBIM
00opynOBaHUEM.

2. HccrnepoBaHue NepeMEHHOT0 TOKA B IIENM U3 MOCIE0BATEIEHO COEAMHEHHBIX KOHIEHCAaTOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUmMHblEe 6071Hbl. MeXaHUUECKUE BOJIHBI, YCIOBUS

pacnpoctpanenus. Ilepumon. CkopocTe pacnpocTpaHeHMsT M JyiMHA BoJdHBL [lomepeunsie u

MpoJI0JIbHBIE BOJHBL. HTEepdepentus u nudpakinus MexaHnueckux BosH. 3ByK. CKOpOCTh 3ByKa.

I'poMkocTb 3ByKa. Beicota ToHa. TeMOp 3ByKa. DJIeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIy4EHUS

3JIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus BekTopoB E, B, v B 31€KTpOMarauTHONW BOJIHE.

CBoiicTBa >IEKTPOMArHUTHBIX BOJH: OTpPaXEHHUE, NpPEIOMIIEHUE, MNOJspU3alus, IU(pakuus,

uHTepdpepeHys. CKOPOCTh 3JEKTPOMAarHUTHBIX BOJNH. IlIkama 3IeKTPOMarHUTHBIX  BOJIH.

[IpumeHeHue 3eKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpHHITNIIBI paAMOCBA3U U TEIEBUACHHUS.

Paguonokanus. OJIEKTPOMAarHUTHOE 3arpsi3HEHUE  OKpyKarowedl cpeasl. MHxeHep 1o

panno3JIEKTPOHHUKE.



Texnuueckue ycmpoticmea u npaKkmuyeckoe HNpuUMeHeHue: MY3bIKAIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi JUAarHOCTHKAa B TEXHUKE WU MEIULIMHE, pajap, PajAuONpPUEMHUK, TEJIEBHU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu:

. OBpa3zoBaHue 1 pacrpoCTpaHEHHE OMEPEYHBIX U MPOJOIBHBIX BOJIH.
. Konebmronieecs Teno kak HCTOYHMK 3BYKa.

. HaOronenue oTpakeHus v MpeJoMIIeHNUs MEXaHUUECKUX BOJIH.

. HaGnronenue nuntepdepenun u Audpakmy MEXaHHIeCKUX BOJIH.

. 3ByKOBOH pE30HaHC.

. Ha6J’II-OI[eHI/Ie CBA3U I'POMKOCTH 3BYKa U BBICOTBHI TOHA C aMHHHTYHOﬁ M YaCTOTOH KOJIEOaHMI.
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. UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaKCHHE, NPEJIOMIICHHE, TOJISIpH3aLus,
mudpakuus, tHTephEpeHIHsL.

Tema 3. Onmuxa. I'eomerpuueckas onrtuka. [IpsMoimHENHOE pacHpoCTpaHEHHUE CBETa B
onHopoaHou cpene. JIyd cera. ToueuHblil HCTOYHUK cBeTa. OTpaskeHUE CBETA. 3aKOHBI OTPAXKCHUS
cgeta. [loctpoenue n3o0paxeHut B aockom 3epkaie. [Ipenomienue ceeta. 3aKOHBI TPEIIOMIICHUS
cBeTa. AOCOIIOTHBIN MoKa3arenb npeiaomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii
YTOJI [IOJIHOTO BHYTPEHHETO oTpaxkeHus. Jucnepcus cera. CinoxHbIi cocTaB 6esoro cseta. L{Ber.
CoOuparoiye u paccenBaroliye JMH3bl. ToHKas 11H3a. DOKycHOE pacCTOsSHUE U ONITUYECKas CUjla
TOHKOU NuH3BL. [locTpoeHne n3o0paxeHuil B coOMparoux 1 paccenBaromux jun3ax. Gopmyna
TOHKOM JIMH3Bl. YBEIWYEHHE, AaBacMoe JIMH30U. lIpenensl NMpUMEHMMOCTH TIe€OMETPUYECKON
ontuku. BomuoBas ontuka. WuTepdepenuuss cBera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS
HaOJIIOACHNST MAKCUMYMOB M MHHUMYMOB B MHTEP()EPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX
KOT€pPEHTHBIX UCTOYHUKOB. Judpakius ceeta. Judpakunonnas pemeérka. Y cioBre HaOI0IeHUS
IJIaBHBIX MAaKCHMYMOB IPH MaJ€HUH MOHOXPOMAaTHYECKOIO CBETa HAa AU(PPAKIIMOHHYIO PEIIETKY.
[Tonapuzanus ceera.

Texnuueckue ycmpoiicmeéa U NpaKkmuyeckoe npumMeHeHue: OUYKM, Jyma, (oToanmapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(GPaKIMOHHAsA PEIIETKA,
MIOJIIPOU L.

Jlemoncmpayuu:

[IpsiMmonuHetHOE pacipocTpaHeHne, OTpaKeHHE U IIpesioMiieHre cBeTa. ONTUYecKHe MPUOOPHI.
[TonHoe BHyTpeHHEe oTpaxeHue. Moienb cBETOBOA.

HccnenoBanme cBOWCTB N300paKeHHid B THH3aX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Hab6mronenue nntepdepeHimu ceera.

Habmtonenue nudpaxuuu cera.

HaGmonenue aucnepcuu cBera.

[Tonyyenue crekTpa ¢ TOMOIIBIO MPU3MBI.
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[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.
10. HaGmroreHue nmonsipu3aiiuu CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnusie pabomet:

1. JlaGoparopHas pabora «l3mepeHue TmokazaTens mpe’loMieHus cTekina». IlpaBuia
6e301acHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000PYIOBAHHUEM.



2. JlaboparopHass pabota «lccnemoBanwe CBOWCTB HW300pakeHW B JWH3ax». I[lpaBumna
0e30macHOCTH MpU padoTe ¢ JTaboPaTOPHBIM 00OPYIOBAHUEM.

3. JlabGoparopnas pabota «Habmronenue nucriepcuu cBetay. [IpaBuia 6e30macHOCTH npu padboTe
¢ 1ab0opaTOPHBIM 000PYIOBAHHEM.

PA3JIEJ 6. OCHOBBI CITELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'panunel  OpUMEHMMOCTH — Kiaccuyecko MexaHuku. [locTynmaTel —cnenuanbHON — Teopuu

OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOJAYJIL CKOPOCTH CBE€Ta B  BaKyyMmMe, [PUHIUI

OTHOCHUTENBHOCTH OJWHIITEWHAa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIEHUE BPEMEHU U

COKpalIeHHe JJIMHBI. DHEPTUsl U UMIYJIbC PEIATUBUCTCKON YacTHIIbl. CBSI3b Macchl ¢ IJHEPrUel 1

HMITYJIbCOM PENSITUBUCTCKON YacTULIbI. DHEPTHs MOKOSI.

PA3JIEJI 7. KBAHTOBAS ®U3UNKA

Tema 1. Inemenmot keanmoeou onmuxu. Goronsl. ®opmyina I[1nanka cBs3u 3HEprun GOTOHA C

€ro 4acToToi. DHeprust u uMnyibe potoHa. OTKpeITHE U HccnenoBanue Gotordpdexra. OnbITh A.

I'. CroneroBa. 3akonbl ¢orodddekra. YpaBHenue IDiHmTeiHa 11t Gorodddexra. «KpacHas

rpanuna» Gororddexra. lapnenne cera. Onbitol I1. H. JleObeneBa. Xumuueckoe IeHCTBHE CBETA.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: GOTOIIEMEHT, POTOJATIUK, COTHEUHAS

Oarapesi, CBETOAMO/.

Jlemoncmpayuu.

1. ®oroapdexT Ha yCTaHOBKE € IUHKOBOM IJIACTHHOM.

2. UccnenoBanue 3akoHOB BHENIHETO GoTod(PdekTa.

3. Ceeroamon.

4. ConneuHnas Oarapest.

Tema 2. Cmpoenue amoma. Monens atoma Tomcona. OnbiTel Pesepdopna mo paccessHuo o-

yactull. [Inanerapnas mozaens atoma. [loctynarsl bopa. M3nydyenue u noryomenrue GOTOHOB MpU

Iepexo/ie aToMa C OJHOI0 YPOBHS 3HEPTUU Ha Jipyroid. Buasl cnektpoB. CrieKTp ypOBHEN SHEPTUU

aToma Bojaopona. BomHoBble cBoiicTBa yactuill. Bonnbsl ne bpoiinsg. KopnyckynsspHo-BOIHOBOH

nyanu3M. CIOHTaHHOE U BBIHYKJEHHOE U3IyUYeHHE.

Texuuueckue ycmpoticmea u npakmuieckoe npumeneHue: CeKTPaIbHbI aHaIu3 (CIEKTPOCKOI),

J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu:

1. Monuens onbita Pesepdopaa.

2. OmnpeneneHue JJIMHBI BOJIHBI JIa3epa.

3. Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut:

1. JlaGopaTopHas paborta «HaGmroneHnue imHeWuaToro crmekTpay. lIpaBmma 0€30mMacHOCTH MpHU
pabote ¢ 1abopaTOPHBIM 000PYAOBAHHEM.

Tema 3. Amomnoe a0po. DKCIEPUMEHTBI, JOKA3bIBAIOIINE CI0KHOCTh CTPOEHUS siapa. OTKpbITHE
pamnoaktuBHOCTH. OTBITEI Pesepdopaa mo ompeneneHnio cocTaBa pagrioakKTUBHOTO H3ITyICHHUS.
CoiicTBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTkpeiTHE TPOTOHA U HeliTpoHa. HykinonHas mozaens siapa [ eitzenbepra—ILlBanenko. 3apsy sapa.
MaccoBoe uucio siapa. M3oronsl. Anbda-pacnajg. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacmas.
I'amma-uzmyuenue. 3aKOH paJMOaKTUBHOIO pacnaja. JHEPrus CBSA3HM HYKJIOHOB B sjpe. SnepHble



cunbl. Jlebext maccwl siapa. Sneprple peakiuu. [lenenuwie W cuHTE3 saep. SMepHBIA peakTop.
Tepmosinepusiii cunte3. I[Ipobrembl W MEPCIEKTUBBI SACPHOW SHEPTETUKHU. DKOJIOTHUECKUE
aCHEKTHI SAEPHON FHEPreTUku. GU3NK-a1epIIMK. DIeMEHTapHble YaCTUIbl. OTKPBITHE O3UTPOHA.
Metonel  HaONIOAEHUS W pPErHCTpalldM  dJEMEHTapHbIX  4yacTull. DyHIaMeHTalbHbIE
B3anMOJIeicTBUSA. EMUHCTBO (hr3uueckoit KapTHHBI MHpA.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: T03UMeTp, kKamepa BuiibcoHa, siaepHbIi
peakTop, aToMHast Oomoa.

Jlemoncmpayuu:
1. CY€TYuK MOHUBUPYIOIIUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomet:

1. JIaGoparopnas pabora «/ccriegoBanue TpekoB yacTull (o TOTOBBIM (poTorpadusm)y». [Ipasuna
0e301acHOCTH MpHU padoTe ¢ JIaGOPATOPHBIM 0OOPYTOBAHHEM.

PA3JEJ 8. OJIEMEHTBI ACTPOHOMUWU U ACTPOOU3NKU

Dtanbl pa3BUTHS acTpoHOMHUH. [IpHUKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE acTpoHOMUHU. Bun
3BE3HOrO0 HEOa. Co3Be3ausl, sipKue 3BE3/1bl, INIAHETHI, UX BUANMOE IBKeHHe. COoTHEeYHAasl CHCTEMA.
Connue. ConHeuHast akTUBHOCTb. Mctounuk sHeprun CosiHua v 3BE31. 3BE3]IbI, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpaMma «CHEKTpajbHBI KJIACC — CBETHUMOCTbY». 3BE3/bI TJIABHOU
MOCJIEI0BATEIbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» Il 3BE3J TJIABHOM
MOCJIeIOBAaTEILHOCTH. BHyTpeHHee crpoenne 3BE3A. COBpEMEHHBIE TMPEACTABICHHUS O
MPOUCXOKACHUH U 3BostoIMK ConHIa U 3BE31. DTanbl )KU3HU 3BE31. Mueunsiid [Iyte — Hama
lNanakTtuka. [lonoxxenue u neuxxenue Conuua B ['amaktuke. Tumbl ranaktuk. Paguoranaktuku u
KBa3apbl. YEpHbIE BIPHI B sApax rajaktuk. Beenennas. Pacmupenue Beenennoit. 3akon Xa06ma.
Pazberanme ramaktuk. Teopuss bombmoro B3peiBa. PenmkroBoe wusmydeHuwe. MacmrabHas
cTpykTypa Bcenennoit. Meraranaktuka. Hepeménusie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue naonooenusn:

1. HaGnroneHnust HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHHEM KOMITHIOTEPHBIX MPUIIOKECHHUHN ISt
ompe/ielICHUs] TIOJIOKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

2. HabGmonenus B Teneckon Jlyasl, uianet, Muearoro [lyTu.

OBOBIIAIOHIEE IOBTOPEHUE

Pons gu3ukm M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLUAIBLHON U ITHUYECKOU

chepax NeATeTbHOCTH YeOBEKa; POJIb U MECTO (PU3UKU M aCTPOHOMHHM B COBPEMEHHOW HAy4YHOMH

KapTUHE MHUpa; poib (u3mueckod Teopun B (QOPMHUPOBAHUM IMPEACTABICHHUN O (U3MUECKOit

KapTUHE MHpa, MeCTO (PU3NYECKOW KapTHHBI MHpa B 0OmEeM psAIy COBPEMEHHBIX

€CTECTBEHHOHAYYHBIX MPEICTABIECHUIN O MPUPOJIE.

ILnanupyeMsle pe3yibTaThbl OCBOCHHS Y4eOHOI0 IpeaMera

JIMUHOCTHBIE PE3YJIBTATBI

I'paxxnanckoe BocnuTaHue:

— c(hOpMUPOBAHHOCTH TPAKIAHCKON TIO3UIIMN 00YUaIOIIET0oCs KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIEHa POCCUICKOTO 00IIeCTBa;

i HpI/IHSITI/Ie Tpa)II/IHI/IOHHI)IX 06H1€‘-I€J'IOBG'—IGCKI/IX FYMaHI/ICTI/I'-IeCKI/IX 158 )ICMOKpaTI/I‘IeCKI/IX
IIEHHOCTEH;



— TOTOBHOCTb BECTU COBMECTHYIO [ESTEIBbHOCTh B HHTEpPECAX TIPakJaHCKOro oOOIIecTBa,
y4acTBOBAaTh B CAMOYIPABJICHUH B ILKOJIE U JETCKO-FOHOIIECKUX OpPraHU3alusiX;

— yYMEHHE B3aMMO/IECTBOBATh C COLIMATIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX QYHKLHAMU U
Ha3HAYCHUEM,;

— FOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM AesaTenbHOCTH. IlaTpuoTHyeckoe

BOCIIUTaHHE:

— c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW MIEHTHYHOCTH, TATPUOTU3MA,;

— LIEHHOCTHOE OTHOILIEHUE K FOCYapCTBEHHBIM CUMBOJIAM; JOCTHKEHUSAM POCCUICKUX YYEHBIX B
obnactu (PU3MKHU U TEXHHKE.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO TIOBEACHUS;

— CIIOCOOHOCTH OLIEHWBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

— OCO3HAHME JIMYHOI'0 BKJIaJ1a B IOCTPOEHUE YCTONUMBOro OyayIiero. IcreTuyeckoe
BOCIIUTaHHE:

— OJCTETHYECKOE OTHOLIEHUE K MHPY, BKJIIOYAs ICTETHKY HAay4YHOIO TBOPYECTBA, IIPUCYILETO
¢usnueckoil Hayke. Tpy/noBoe BocniuTaHue:

— HMHTEPEC K Pa3uyHbIM chepaM npodecCHOHAIBHON AEATEIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOM M TEXHUKOH, yMeHHe CoOBepllaThb OCO3HaHHBIA BbIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJ1aHBI;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHMIO M camMo00pa3oBaHUIO B 001acTH (U3MKH Ha
MPOTSKEHUM BCEH )KU3HU.

JKO0JIOTHYEeCKOe BOCIIUTAHHe:



c(OPMUPOBAHHOCTh  DKOJIOTMUECKON KYJIBTYPhl, OCO3HAHHE TJIO0AIBHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;
— IUJTAaHUPOBAHUE M OCYILECTBICHUE JCHCTBUI B OKPYXKAIOLICH Cpe/ie Ha OCHOBE 3HAHUS LeNeh
YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
— pacuIMpeHue OmbITa JEATEIBHOCTH HKOJIOIMYECKON HANpaBI€HHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHui 1o pusuke. LleHHOCTH HAYYHOT0 MO3HAHUS:
— cOpMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nveckoil HayKw;
— OCO3HaHWE I[IEHHOCTH HAyYHOH [eATeIhbHOCTH, TOTOBHOCTh B TpoIecce M3YYCHHs (PU3UKH
OCYILIECTBIISATH MPOEKTHYIO M UCCIEI0BATENIbCKYIO e TEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATbBI
YHuBepcaibHbIe IO3HABaTEIbHbIE AelicTBUs bazogvie
Jl02uyecKue 0elicmeus:
— €aMOCTOSITENIbHO (OPMYJIMPOBaTh U aKTyaJM3UpOBaTh MpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
— ONPEACIATH 1NN JeATEILHOCTH, 33/1aBaTh ApaMETPhbl U KPUTEPUH UX JOCTUKEHUS,
— BBISIBIISITh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3UYECKHUX SBICHUSIX, —
pa3pabarhiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YY4ETOM aHAJIM3a MMEIOIIMXCS MaTEPHATbHBIX W
HEMaTepHUaIbHBIX PECYPCOB;
— BHOCHUTB KOPPEKTHUBBHI B ICSITEIIBHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLICHUBATh
PHUCKH TOCTEACTBUMN AEATEIBHOCTH;
— KOOPAMHHUPOBATH U BBHINOJHATH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
— pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TpobieM. bazoeswie
uccinedosamenvCcKkue 0eiucmeus:
— BIIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIFOYCBBIMU TOHIATUSIMHA U METOJAaMH (DPU3MUECKON HAYKU;
— BJIaJICTh HABBIKAaMH y4e0HO-UCCIIEIOBATEILCKOM U MTPOEKTHOM ASITENFHOCTH B 001acTH (PU3UKH;
CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHUs 3aJa4
(hU3UYIECKOTO CoMlepKaHusl, TPUMEHEHUIO PAa3IMYHBIX METOO0B MO3HAHUS;
— BIAJETh BHUJAAMH JESATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpIIpEeTaIlnu,
MpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX CHTYAIUSIX, B TOM YKCJE TIPU CO3/IaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;
— BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a/1ayy, BBIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOIUTh apTYMEHTHI JIJIsl JOKA3aTeNbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTPhl U
KPUTEPUU PEIICHHUS;
— aHaJM3UPOBATH MOJYUYECHHBIE B X0JI€ PEIICHUS 3a]]a4ll PE3YJIbTaThl, KDUTHUYECKU OIEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;
— CcTaBuTh U (hopMyaupoBaTh COOCTBEHHBIC 3a/Ja4d B OOpa30BaTEIBHOW NESITEIBHOCTH, B TOM
quclie IPU U3YYeHUU (DU3HKHY;
— J1aBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh MTPUOOPETEHHBIH OIIBIT;
— YMETb MePEHOCUTH 3HaHUSI 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KHU3HEEATEIbHOCTH;
— YME€Tb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IaCTeH;
— BBIIBUTATh HOBBIC UJCH, IPEAJaraTh OpUTrHHAIBLHBIE TTOAXOABI U PEIICHUS; CTABUTh MPOOIEMBI
Y 3a/1a4yH, JIONYCKAIOIINE albTepHATUBHBIE penieHus. Paboma c unghopmayueii:
— BJIaJIETh HABBIKAMU MOTYYeHUS HHPOPMAIUH (PU3HUUECKOTO COACPKAHMSI U3 HCTOYHUKOB Pa3HbBIX
THUTIOB, CaMOCTOSITEIPHO OCYIIECTBIATH IOWCK, aHAIW3, CHUCTEMATH3alMI0 M HWHTEPIPETAIUIO
nH(pOpMaUU Pa3TUIHBIX BUIOB U (OPM MPEACTaBICHUS;



— OLIGHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

— HCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPTraHU3aI[MOHHBIX 3aJa4 C COONIOJCHHEM TpeboBaHUI
SPrOHOMHUKH, TEXHUKHU O€30MaCHOCTU, TUTHEHBI, PECYpCOCOEpeKEHUs, MPABOBBIX U ITHUUYECKUX
HOPM, HOPM HH(POPMAITMOHHOHN 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJAEPKaHUS B Pa3IMUYHBIX (hopMarax ¢ y4y€TOM Ha3HAuCHUs
uHbOpMAlMM W IIENICBOW ayJUTOPHUH, BBIOMpas ONTHUMAIbHYIO (OpMy MpPEACTaBICHHUS H
Busyanuzauuu. Kowmynuxkamuenuie ynueepcaipHbie yuednvle 0elicmeusn:

— OCYUIECTBIIATH OOLIEHNE HAa ypOoKaX (PU3UKU U BO BHEYPOUHOM AESITEIbHOCTH;

— pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

— Ppa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB. —
MMOHUMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON U UHAUBUAYAbHON paboThl; — BBIOUPATH
TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBHI C y4€TOM OOIIMX HHTEPECOB, M BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

— IPUHUMATB 1I€JI COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEMCTBUS 10
€€ JOCTHIKEHHIO: COCTABJIATh IUIaH JEUCTBUI, paclpeessiTh POJIU ¢ YYETOM MHEHUN YYaCTHUKOB,
00CYyXKIaTh pe3ylbTaThl COBMECTHOM paboThI;

— OLIEHUBATh Ka4eCTBO CBOETO BKJAJa M KaXKJIOTO yYaCTHHKA KOMaHJBI B OOIIMIl pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

— TIpeJuiaraTb HOBBIE IPOEKTHI, OLEHUBATh HJEU C MO3UIUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

— OCYLIECTBJISATh IMO3UTUBHOE CTPATETHMYECKOE MOBEICHUE B PA3IUYHBIX CUTYyalUsX, IPOSIBISAThH
TBOPUYECTBO M BOOOpa)K€HUE, ObITh WHULMATUBHBIM. PecynamueHvie yHusepcaivbHvlie yueOHble
oeiicmeus Camoopaanuzayus.

— CAMOCTOSITENBHO OCYIIECTBIIATh IIO3HABATEIBHYIO ACATENBHOCTD

B 005acT (PU3UKU U aCTPOHOMUHU, BBISIBIATH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u;

— CaMOCTOSITEIBHO COCTAaBJATh IUIAH PEUIEHUS PACUETHBIX M KAUYEeCTBEHHBIX 3aad, IUIaH
BBIMIOJIHEHUST MPAKTHYECKOH paboThl € y4ETOM HMMEIOLIMXCS  PEecypcoB, COOCTBEHHBIX
BO3MO’KHOCTEHN U NPEANOYTEHHI; — JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

— paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

— Jle7aTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

— OLICHUBATh MPUOOPETEHHBIH OIBIT;

— CcrHocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYAMLIMU B O0JACTH (PU3MKH, MOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

Camoxkonmponb, SMOYUOHATLHBIU UHMEILIEKN.:

— JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTH, OLICHUBAaTh
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

— BJIAJeTh HABBIKAMU IO3HABATENIbHOW pe(IeKCHM KaK OCO3HAHMs COBEPIIAEMBIX NEHCTBUN M
MBICIUTENIBHBIX MTPOLIECCOB, X PE3yJIbTaTOB U OCHOBAHUIA; MCIIOIB30BaTh MPUEMBI peIeKCHH IS
OLIEHKH CUTYyalluH, BIOOpPA BEPHOTO PEILICHUS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHUXKEHUIO;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IPU aHAINU3€E PE3yJIbTaTOB JI€ATEIbHOCTH;

— NpUHUMATH ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

— MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX [IPU aHAJIU3€ PEe3yIbTaTOB JAESTENbHOCTH; —
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.



B nmponecce NOCTUNKCHHUA JIMYHOCTHLIX PC3YJIbTATOB OCBOCHUS IMTPOTrpaMMbl CPCAHCTO OGIJ_ICI‘O
oOpazoBanus 10 PU3MKE y 00YJAIOITUXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIA HHTEJUICKT,
MIPEIoIararonuii chOPMUPOBAHHOCTE:

— CaMOCO3HaHUsl, BKJIFOYAOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSTHHE,
BUJICTh HAMPABJICHHS PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0€;
— CaMOpeTyJIMPOBAHUs, BKIIFOUAIOIIETO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJICHUE, CITOCOOHOCTD aallTUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSIBIISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTUBALIMM, BKIKOYAIOLIEH CTPEMIICHHUE K JJOCTUKEHUIO LIEIIU U yCIIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATH, HCXOJISl U3 CBOMX BO3MOXKHOCTEH; IMITATHH,
BKJTIOYAIOIIEH CITOCOOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSIHUE JIPYTHX,

YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;
— COoIMaJIbHBIX HABBIKOB, BKIIHYAIOIIHNX CHOCO6HOCTB BBICTpanBaTb OTHOLICHHUA C APYIrUMH
JOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy o6y4enus B 10 kiacce nmpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOUTUXCS YMEHHI:

— JIEMOHCTPUPOBATH HA IIPUMEPAX POoJib U MeCTO (HPU3UKHU B POPMUPOBAHUU COBPEMEHHOMN HAYYHOM
KapTHHBI MUpPa, B PA3BUTHHA COBPEMEHHON TEXHUKU U TEXHOJIOTM, B IIPAKTUYECKOM JESATEIIBHOCTH
JTIOJICH;

— YUYUTHIBaTh TPAHMIIBI MPUMEHEHUS M3YyYEHHBIX (U3UYECKUX MOJENei: MaTepuaibHas TOUKa,
WHEepIMaabHasl CUCTEMAa OTCUYETa, aOCONIIOTHO TBEPIOE TEJIO0, UACAIBHBIA Ta3; MOJAEIU CTPOCHUS
ra3oB, JKUJKOCTECH M TBEPABIX TEJ, TOUCYHBIM AJICKTPUUCCKHUHN 3aps]l MPU pEHICHUN (PU3NUECKHUX
3aj1a4;

— pacno3HaBaTh (pU3NYECKUE ABICHUS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOEHUS BELIECTBA U JJIEKTPOJMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEMHOE JBUKEHHE, CBOOOJHOE TMaJeHHe T, JBWIXKEHUE TIO0
OKPY)XHOCTH, HHEpIus, B3auMmozeicTBue Tten; Auddy3us, OPOYHOBCKOE ABIKEHUE, CTPOCHHE
KUJKOCTEH M TBEPIBIX TEJl, N3MEHEHHE 00bEMa TeJ MpU HarpeBaHWM (OXJIAXKIACHHUH), TEIIOBOE
paBHOBECHE, HCIIAPEHHE, KOHJEHCAlMs, IUIAaBJICHUE, KPUCTAILIM3ALUs, KUIIEHUE, BIIAXXHOCTh
BOSI[yX&, IIOBBIIIICHUC OaBJICHUS Tra3a HpI/I €ro Hal"peBaHI/II/I B SaKpI)ITOM cocyz[e, CBA3b Me>1<)1y
IapaMeTpamMu COCTOSIHUS Ta3a B M3O0MIPOLIECCAX; DJIEKTpU3aUUs TeJl, B3aMMOJACHCTBHUE 3apsAl0B,
3JIEKTPUYECKAsl IPOBOJIUMOCTb, TEMJIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JIEVCTBUS TOKA;

— ONHCHIBATh MEXAHUYECKOE BHKEHHUE, UCIONB3Ys (PM3HUECKHUE BEIHMUYMHBI: KOOPAUHATA, MYTh,
MepeMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUjla, UMIYJIbC Tela, KHHETHYECKas YHEPIus,
MOTEHIIUAIbHAs HJHEPrusi, MEXaHWueckas paboTa, MeXaHHMYecKas MOIIHOCTb, NpPHU OIMHUCAHUU
HpaBI/IJ'IBHO TpaKTOBaTI) (1)I/I3I/II-IGCKI/II7I CMBICJI I/ICHOJ’II)SyeMI)IX BEINYHNH, UX 0603H3‘I€HI/I$I U €IUHUIIBI,
HaXOJIUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTUMH BEIMYUHAMH;, —
OITNChIBATH I/I3yquHI)Ie TCIIJIOBBIC CBOfICTBa TCJI U TCIIVIOBBIC SBJICHUS, I/ICHOJ’IBSYSI (1)I/I3I/II-IGCKI/Ie
BEJIIMYMHBIL: JABJICHUE Ta3a, TEMIIEparypa, CpedHss KUHETUYECKas DJHEPIUS XaOTUYECKOIO
IBUXXCHUA MOJ'IGKYJ'I, Cpe,ZIHeKBa)IpaTI/I'—IHaSI CKOpOCTI) MOHGKYJ'I, KOJIMYECTBO TCIIJIOTHI, BHyTpGHHfIfI
sHeprus, padbota raza, K03(pQUIMEHT MOIE3HOTO EHCTBUS TEIUIOBOTO JBUTATENS; MPU OMUCAHUU
MIPaBWJIBHO TPAKTOBATh (PM3MUECKUN CMBICII HCTIOIh3YEMbIX BETHUNH, UX 0003HAYCHHUS U CTUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAM; —
OTHCHIBATh M3YYCHHBIE DJIEKTPUYECKUE CBOIMCTBA BEIIECTBA, JIEKTPUUECKHUE SIBICHHUS (TIPOIIECCHI)
158 BHeKTqueCKYIO HpOBO)II/IMOCTB paSJ'II/I'—IHI)IX cpegl, I/ICHOJ'II)SYSI (bHSquCKI/Ie BCIIMYUHBIL.



ANEKTPUYECKUN 3apsf, DJIEKTPUYECKOe II0Jie, HaMpsHKEHHOCTh TMOJIs, MOTEHLMAal, Pa3HOCTh
MOTEHIMAJIOB, CHJIa TOKA, 3JEKTPUUYECKOE HAIpsKEHUeE, dJeKTpudeckoe comportusienue, I/C,
paboTa TOKa; MpH ONMUCAHUH NMPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCITIOIb3yEMbIX BETUUHH,
X 0003HAYCHHUS U CIUHUIIBL;, YKA3bIBATH (JOPMYJIbI, CBI3BIBAIOIINE TaHHYIO (DU3UYECKYIO BETUIHHY
C IPYTUMH BEJIMUYUHAMY;

— aHaIM3upoBaTh (HU3MUECKHUE MPOIECChl W SBJICHHS, HWCIONB3Yys (M3UYECKHE 3aKOHBI H
NpUHIUIBL: 3aKOoH BcemupHoro tsrotrenus, I, II m III 3akonsr HbroToHa, 3aKOH cOXpaHEHHUs
MEXaHUYECKOM PHEpPruu, 3aKOH COXPAHEHHUs UMITYJIbCA, TPUHIUI CYNEPHO3ULIUHA CUJI, IPUHIUIT
paBHOINPABUS WHEPLHUATIBHBIX CHCTEM OTCUETA; MOJICKYISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUS
BEILIECTBA, T'a30BbIEC 3aKOHBI, CBSI3b CPEAHEH KUHETHUECKOM YHEPTUU TETIOBOTO IBMYKCHUS MOJIEKYIT
c alcomoTHON TemmepaTypod, TMepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHHS
ANEKTPUYECKOTO 3apsia, 3akoH Kymnona, 3akon OMa, 3aKOHBI OCIEI0BATENILHOTO U MapaljIeIbHOTO
COEMHEHUS] TPOBOJHUKOB, 3akoH JDkoyns—JleHna; mnpu STOM pas3iuyaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHE U YCJIOBHS (TpaHUIbl, 00JacTH)
MIPUMEHUMOCTH;

— OOBSCHATH OCHOBHBIC NPHHIIMIBI JICHCTBHS MAIllMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pasnuyaTh yCIOBUA UX O€30MaCHOTO MCIOJIb30BAHUS B IOBCETHEBHOW KU3HH,

BBITOJIHATE SKCIIEPHUMEHTHI TI0 UCCIIEIOBAHUIO (DU3MUYECKHX SIBICHUH U IPOIIECCOB C
UCIOJIb30BaHUEM MPSMBIX, 1 KOCBEHHBIX U3MEPEHUI: MPU 3TOM (POpMYIHPOBaATh MpodaemMy/3anaqy
U TUIOTE3y y4eOHOIro AKCIEPUMEHTa; cOOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OpYyI0BaHMUS;
MIPOBOAUTH OMBIT U POPMYITUPOBATH BHIBOIBI;

— OCYIIECTBIISATH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UYECKUX BEIUYHH; IPH 3TOM BbIOMPAThH
ONTUMAIILHBIA CIIOCO0 M3MEPEHHS W HCIIOJIB30BaTh M3BECTHBIE METOJBI OLEHKH IOTPEITHOCTEH
HU3MEpEHUI;

— HCCIIEZ0BAaTh 3aBUCUMOCTU MEXIY (U3NYECKUMHU BEITUYMHAMU C HCIOIH30BAHHUEM MPSIMBIX
WU3MEPEeHUH: TpU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATH pPE3yIbTAThl IMONy4YECHHON
3aBUCUMOCTH (PU3NYECKUX BEJIWYHMH B BUJE TAOIUIl M Tpa(UKOB, JeaTh BbIBOBI IO pe3yIbTaTaM
HCCIIEIOBaHMUS;

— cobmoaTh NpaBuia 0€30IacHOrO TPyZa MpH MPOBEACHUU UCCIIEOBaHUIN B paMKax y4yeOHOro
SKCIIEPUMEHTa, Y4eOHO-HCCIEeI0BAaTEIbCKOM M MPOEKTHOM MAESITeNTbHOCTH C MCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS;

— pemiath pacuy€THbIe 3a7auu C SBHO 3aJlaHHOW (PU3MYECKOW MOJEINbI0, UCIIONIb3Ys (pU3nUecKue
3aKOHBl W TPUHIMIIBI; Ha OCHOBE aHalIM3a YCJIOBHUS 3a/Ja4d BbIOMpaTh (DPU3MUYECKYIO MOJIEINb,
BBIIENIATh (PU3MUECKUE BENUYMHBI U (POpMyIbl, HEOOXOAMMBbIE A €€ pelIeHHs, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIYUYE€HHOTO 3HaUeHUs! (PU3NUECKON BETUUUHBI;

— pemaTh KayecTBEHHBbIE 3aJaud: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO IIETIOUKY
pPacCyXJIeHU C OTMOpOil Ha WM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (U3UYECKUE SBJICHUS; —
UCIOJIb30BaTh MPU pEIIeHUH y4eOHBIX 3a7auy COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MIONCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMU U TPEACTABICHUST YUeOHOW M HAayYHO-TIOMYIISIPHON
uH(OpMaINH, TOJIyYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHATU3UPOBAThH MOJIYYaeMYIO
nH(pOpMaIINIO;

— MPHUBOJMTH MIPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

— HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHOM XHU3HH JJs 00ecreyeHHs
0€30MacHOCTH TPH OOpaIleHUuH ¢ MPUOOpaMH M TEXHHYECKHMH YCTPOWCTBAMHM, JUISI COXPAaHEHUS
3J10pOBbS U COOIOICHHS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpPY KaIOLIEH cpeie;



— paboTaTh B IpyHIE C BHIMOJIHEHHEM PA3IUYHBIX COLHUAIBHBIX pOJIEH, TUIaHUPOBATh paboOTy
TPYNINbI, palWOHATBHO pACHpPENeNiaTh OOS3aHHOCTH W IUIAHUPOBATh JACSATEIBHOCTh B
HECTAaHJAPTHBIX CUTYyalHsX, aJCKBATHO OLICHUBATh BKJIAJ Ka)XXIOTO W3 YYaCTHUKOB TIPYIIIBI B
peleHne paccMaTpuBaeMOi IPOOIEMBI.

K xonmy o6yuenus B 11 kiacce nmpeaMeTHbIEe pe3ysibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

— JIEMOHCTPHUPOBATH HA MPUMEPAX POJIb K MECTO PU3UKU B POPMHUPOBAHUHN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
NeSITeIBbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

— YYHUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUCHHBIX (PU3UUIECKIX MOJICTICH: TOUYSUHBIH JIEKTPUICCKHIA
3aps, JIyd CBETa, TOUYEYHBbIM HMCTOYHUK CBETa, SAEpHas MOJENb aToMa, HYKJIOHHAas MOJEIb
aTOMHOTO si/ipa MpU peleHuu PU3NIEeCKuX 3a/1ay;

— pacno3HaBaTh (U3MYECKUE SIBICHUSA (TpOIecChl) U OOBICHATH HUX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAaHTOBOM (DM3MKU: B3aMMOJEHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAs
WHIYKUHWS, JEUCTBUE MATrHUTHOIO MOJs HAa IPOBOJHHMK C TOKOM U JBHKYIIMICS 3apsm,
ANEKTPOMArHUTHBIE KOJICOAHUS W BOJHBI, MPSMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, OTPaKEHUE,
npejoMiieHue, wuHTepdepeHus, Iudpakuus W TONApU3alMs CBETa, IUCIEPCHS CBETa,
dhotoanekrpuuecknii 3hdext (poTodrddekrt), cBeTOBOE AaBiIeHHUE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €ECTECTBEHHAs! M UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

— ONKCHIBaTh H3YYEHHBIE CBOICTBA BEILECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHUYECKUE U
AJIEKTPOMATrHUTHBIE SIBICHUS (IIPOIECCHI), MCIONB3YS (U3NYECKHUE BEIWYHMHBI: SJICKTPUUCCKHA
3apsl, CUja TOKA, JJIEKTPUYECKOE HaNpsHKEHHE, S3JEKTPUYECKOE CONPOTUBIIEHHUE, Pa3HOCTh
noteHimanos, JIC, pabora Toka, MHIYKIMS MarHUTHOTO MOJs, cwia Amriepa, cuwia JlopeHua,
WHJYKTUBHOCTh KAaTYIIKH, 3HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOIO IOJIeH, MEepuoj M 4YacTtoTa
KojeOaHuil B KojeOaTelbHOM KOHTYpE, 3aps] U CWiIa TOKa B IPOLECCE TapMOHUYECKUX
ANEKTPOMArHUTHBIX KosiebaHuil, POKyCHOE paccTOSTHUE U ONTHYECKAas CUJIa JTMH3bI, IPU OMUCAHUU



IIPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI UCTIOIb3YEMBbIX BEIUYHMH, UX 0003HAUEHHS U €AUHULIBI;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETMUYMHY C IPYTHMMHU BEIMUMHAMU; —
OIUCHIBATh WU3YYEHHBbIE KBAHTOBBIE SIBICHUS U IPOLECCHI, UCHONb3Yysd (PU3NUYECKUE BEIMUYUHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acCTOTa CBETA, SHEPIUs U UMITYJIbC (OTOHA,
[IepHOoJ] MOdypacnajga, dHEPrus CBA3M ATOMHBIX siep; NpPU ONHMCAHUU MPAaBUIBHO TPAaKTOBATh
(bu3n4ecKuil CMBICI UCIOIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS M €IUHMILIbI; YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTMMHU BEITUYMHAMH, BBIYUCIATH 3HAYCHHE
(bu3n4eCcKoil BETMUUHBL;

— aHATM3UpPOBaTh (PU3WYECKHE NPOIECCHl U SIBICHUS, HCHONB3YysA (U3NUYECKHE 3aKOHBI U
INPUHLUIBL 3aKOH 3JEKTPOMAarHUTHOW MHIYKLMH, 3aKOH IPSMOJIMHEHHOIO paclpoCTpaHEeHHs
CBETa, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHbI MPEJIOMJIEHMSI CBETa; ypaBHEHHE OMHIUTEHHA I
¢borodddexra, 3aKOH COXpaHEHUS SHEPIMH, 3aKOH COXPAHEHUS HMMITYJbCa, 3aKOH COXpPaHEHHUs
NEKTPUYECKOT0 3apsiia, 3aKOH COXPAaHEHUS MAaccOBOIO 4YHcCIia, IocTynarel bopa, 3akoH
pPaJlMOAaKTUBHOTO pacHajaa; MpH 3TOM pPa3JIM4yaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BBIPAXKEHHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

— ONpEeNeNITh HalpaBICHUE BEKTOpAa MHAYKLMHM MAarHUTHOIO I0JIA NMPOBOJHUKA C TOKOM, CHJIbI
Awmniepa u cuisl JIopenna;

— CTPOUTH U OIUCHIBATh U300paKEHUE, CO3]aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH301;

— BBINIOJHATh JKCHEPHUMEHTHI TI0 HCCIEIOBAHUIO (PU3MUYECKUX SBJICHHUH U MPOIECCOB C
HCIOJIb30BAHUEM MPSMBIX, U KOCBEHHBIX U3MEPEHUI: IpU 3TOM (POpMYINpPOBaTh podiaemMy/3anauy
U TUIOTE3y y4eOHOro IKCIEPUMEHTa; COOMPATh YCTAHOBKY U3 IMPEAJIOKEHHOTO 000PYIOBAHMUS;
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOJBI;

— OCYIIECTBJISATH NPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMYMH; IIPU 3TOM BBIOMpPATH
ONTUMAJIbHBIA CIOCO0 M3MEPEHMs U MCIIOJIb30BaTh M3BECTHBIE METO/ABI OLEHKU IOrpPEeIIHOCTEH
HU3MEpEHUI;

— HCCIIeI0BaTh 3aBUCUMOCTH (PU3MYECKHUX BEIUYHMH C UCIOIb30BAHUEM MPSMBIX U3MEPEHUNA: TPU
9TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH pE3YyNbTAaThl MOJYYEHHOM 3aBUCHMOCTH
($u3MYeCKNUX BEIMYUH B BHJIE TaOJIUI U rpauKOB, AeTIaTh BbIBOJBI IO Pe3yJIbTaTaM UCCIIEI0BaHMS;
— co0mroaaTh npaBuiia 0€30MacHOrO TPyAa IPU MPOBEACHUH HCCIEOBaHUM B paMKax y4eOHOTo
SKCHEPUMEHTa, y4eOHO-HUCCIIEOBATEIbCKOM M MPOEKTHOH MAEATeNbHOCTH C HCHOJIb30BAHHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYI0BaHUS;

— pemath pacuéTHbIE 33/1a4M C SBHO 33/laHHON (hU3MYECKON MOJIENbI0, UCTIONb3Ys (U3NYECKHe
3aKOHBl M TPUHIUIBI, Ha OCHOBE aHajlM3a YCJIOBHS 3aJaud BbIOMpATh (U3MUYECKYI0 MOJIENb,
BBIIENIATh (PU3MUECKUE BEJIWYMHBI U (HOPMYJbl, HEOOXOAMMBIE JUIsl €€ peIIeHUs, MPOBOJIUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJTYYEHHOI0 3HaYeHUs (PU3NUECKOM BETMUNHBI;

— pemarb KauyeCTBEHHBIE 3a/Jayd: BBICTPAWBATH JIOTMYECKU HENPOTUBOPEUUBYIO LIEMOUYKY
pPacCyXJIeHH C OTOpOM Ha WM3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SIBICHUS, —
UCIOJIb30BATh MPU pPEIIEHUH YYeOHBIX 33/7a4 COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTHUH IS
MOKMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIMM U MPEACTABICHUS YUeOHOU M HAYyYHO-TIOMYJISIPHOMN
nH(pOpMaLIUHY, MOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTHUECKH aHAIU3UPOBATh MOIYyIaeMYyIO
nH(pOpMaILIHIO;

— OOBSCHATh NPUHLHUIBI JEUCTBUS MAIUH, IPUOOPOB M TEXHUYECKHUX YCTPOWCTB; pa3inyarh
yCIIOBUS UX 0€30IaCHOT0 UCIIOJIB30BaHUS B TIOBCETHEBHOM JKU3HU;

— MPUBOAUTD MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOexHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



— HCII0JIb30BaTh TEOPETHUUECKUE 3HAHMS MO (PU3MKE B MOBCEJHEBHOM XM3HM Il oOecredyeHus
0€30MacHOCTH MpH OOpaIlleHHH ¢ MpUOOpaMM U TEXHUYECKUMHU YCTPOMCTBAMH, JAJISI COXpAaHEHHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

— paboTaTh B TpyIIE C BBHITOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH PadOTy
TPYIIBl, PAlMOHATIBHO PACHpPENeNsATh OOS3aHHOCTH M IUIAHUPOBATH  JCATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsAX, aJC€KBATHO OLICHMBATH BKJIAJ Ka)KIOTO M3 YYaCTHUKOB IPYIIBl B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.

HpOMe)KYTO‘IHaH arTccranusAa II0 yqe6H0My npeaAMETy MPOBOAUTCA B COOTBETCTBUHU C

[TonoxxenneM o Qopmax, TEPUOAMYHOCTU, TOPSAKE TEKYIIEro KOHTPOJIS YCIEBACMOCTH U
MPOMEXKyTOUHOH aTTecTanuu odydaronuxcss MbOY COILL No23

TemaTuuyeckoe MJIAHAPOBAHHE

Ne Tema pa3jgesa Kouaso
4acoB
10 kiace
PA3JEJ 1. DU3UKA U METOIbI HAYYHOI'O IIO3HAHUA

1. ®usnka — Hayka o npupone. Hayunele MeToAbl MMO3HAHUSA OKPYKAOLIETO MHpA.
I'pannubl npuMeHUMOCTH (Qu3HYecKuX 3akoHOB. [IpuHiun coorBercTBus. Ponbs u
MecTo (GU3MKM B (QOPMHUPOBAHMM COBPEMEHHON HayyHOW KapTUHBI MHpa, B
MIPAKTUYECKOW JIEATECIIBHOCTU JIOJEH. BBOIHBIM HHCTPYKTaXX II0 TEXHUKE
0€30MaCHOCTH.

2. BxonHas koHTposbHas paboTa.

PA3JIEJI 2. MEXAHUKA

18

Kunemaruka

3. Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXAHMUECKOTO IBHMXkeHUS. CHucrema
orcuéra. Tpaekropus. Ilepememenne, cKopocTh (CpenHss CKOPOCTb, MTHOBEHHAas
CKOPOCTb) U YCKOPEHUE MATEPUAIBHON TOUKH.

4. JIaGoparophas pabota «MccnenoBanue COOTHOLIEHUSI MEXK Y MYyTSAMHU, TPONHICHHBIMU
TEJIOM 3a TOCJIEJ0BaTENIbHBIE PaBHbIE IPOMEXYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBMDKEHUHM C HaydalbHOM CKOPOCThIO, paBHOI Hymo». [IpaBuna OezomacHocTH Hpu
pabote ¢ 1abopaTOPHBIM 000PYAOBAHHEM.

S. PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABMKEeHUE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U TIEPEMEIIICHUSI
MaTepuaIbHON TOYKHA OT BPEMEHH.

6. CBobogHoe maseHue. YckopeHHe cBoOojHoro mnaaeHus. JlaGopatopHas pabora
«3yuenmne nBUXKEHUS Teja, OpPOIIEHHOTO rOpu30HTaIbHOY. [IpaBuiia 6e3omacHocTH
pu paboTe ¢ 1abOpaTOPHBIM 000PYIOBAHUEM.

7. I[BI/I)KCHI/IC MaTCpHaHBHOﬁ TOYKH II0 OKPYKHOCTU C IMOCTOSHHON 1O MOAYIIO
CKOPOCTBIO. VYrinoBas CKOpPOCTD, JIMHEeHas CKOpPOCTh. HepI/IOIL M 9acToTa O6paIJ_IeHI/ISI.

LlenTpocTpeMuTenbHOE YCKOPEHHE.




JInnamuka 7

8. [Tpunmun otHocutenbHocTH ["anmines. IlepBoiii 3akoH HproTtoHa. MHepumanbHbIE 1
CUCTEMBI OTCUETA.

9. Macca tena. Cuna. [lpunuun cynepnozunmu cui. Bropoit 3akon HeroTona mis 1
MAaTepUaIbHON TOUKH.

10. | Tpernii 3akon HploTOHA /17151 MaTEpUATBbHBIX TOYEK. 1

11. | 3akon BcemupHoro tsrotenus. Cuia tsbxectu. [lepBas kocMuyeckasi CKOpPOCTb. 1

12. | Cuna ympyroctu. 3akoH ['yka. Bec tema. JlaGoparopHas pabota «lccinenoBaHue 1
3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B PYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmaruuy».  [IlpaBmia  Ge3omacHocTd mpu pabore ¢ JabOpaTOPHBIM
000pyI0OBaHHEM.

13. | Cuna Tpenus. Cuia TpeHHs] CKOJBKEHUS M cuia TpeHus mnokos. KoadduumeHt 1
Tpenus. Cuja CONPOTHBIICHWS TPU JBIKEHUW Tela B JKHJIKOCTH WM Tase.
JlaboparopHas padota «/3ydenue ABMKeHUs OpycKa MO HAKIIOHHOMW TIIOCKOCTH.

[TpaBwmia 6e30mMacHOCTH P paboTe ¢ IAOopaTOPHBIM 000PYIOBAHUEM.

14. | IlocrynatenbHOe ¥ BpallaTeIbHOE JBUKEHHE aOCONIOTHO TBEPAOTO  TeJja. 1
JlaboparopHass pabora «lccrnenoBaHue YCIOBUW paBHOBECHsS TBEPIOTO Tea,
UMEIOIIETro och BpamieHus». [IpaBuna 6e3omacHocTu mpu padote ¢ 1ab0pPaTOPHBIM
00opyIOBaHUEM.

3aKoHbI COXpaHEHHsI B MEXaHHKe 6

15. | Umnynec MarepuanbHON TOYKM (T€na), CUCTEMbl MaT€pHAbHBIX TOYeK. MMmynsc 1
CIWIBI U HM3MEHEHHE HUMIyJlbca Tella. 3aKOH COXpaHEeHHsI UMIyJbca. PeakTHBHOE
JBUKCHHE.

16. | PaGora cribl. MomHOCTh cuiibl. Jlaboparopras pabora «VccnenoBanue CB3u padOThI 1
CHWJIBI C HW3MEHEHHEM MEXaHHYeCKOHW HHEpruu Tella Ha MpUMEpPe paCTsHKEHUS
pesuHoBoro xkryra». IlpaBuma Oe3omacHocTH Tpu paboTe c JTabOPATOPHBIM
o0opynoBaHUEM.

17. | Kunernueckass »Heprusi MarepuaibHOW Touku. [loTeHIManmbHas SHEPrusi ymnpyro 1
neOopMUPOBAHHON TPy UHBL. [loTeHIIMATbHAS YHEPTUs Tejla BOJHM3M TMOBEPXHOCTH
3emutu.

18. | [loTeHIMAaTBHBIC U HETIOTEHITHABHBIC CHIIBI. CBSI3b pa0OTHI HEIOTCHIIMATBLHBIX CHIT C 1
M3MECHECHUEM MEXaHWYECKON SHEPTUU CUCTEMBI TEll.

19. | 3akoH coxpaHeHHMs MexaHW4eckoi sHepruu. JlaGopatopnas pabora «M3yuenuwe| 1
abCOIOTHO HEYIIPYTOro yAapa C MOMOIIBI0 IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOBY.
[IpaBuna 6e3onacHoCTH Mpu pabdboTe ¢ 1adbopaTOPHBIM 000PYAOBAHHEM.

20. | KoHTpompHas pabora 1o Teme «3aKOHBI COXPAHECHUS B MEXaHHUKEY. 1

PA3JIEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA 24

OCHOBBI MOJIEKYJISIPHO- KHHETHYECKO TeOpuu 9

21. | OCHOBHBICE  TIOJIOKEHUS  MOJICKYJIIPHO-KHHETHICCKOM TEOPHH. 1

BbpoynoBckoe nBmwxkenue. uddysus.

22. | Mopenu cTpoeHHs Ta30B, )KUJIKOCTEH U TBEPABIX TEN M 00bICHEHUE CBOMCTB BemecTBa| 1
Ha OCHOBE 3TUX MOJECIIEH.

23. | Macca monekyn. KommuectBo BemiectBa. JlaGopatopHasi pabGota «OrmpeneneHue 1

Macchl BO3AyXa B KJIaCCHOW KOMHATe€ Ha OCHOBE H3MEpeHUil 00bEMa KOMHATHI,
JaBlIeHUs] U TeMIepaTypsl Bo3ayxa B Hei». IlpaBuna 6e3omacHocTu mpu padote
71a00paTOPHBIM 000PYIOBAaHHEM.




24. | TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus. 1

25. | Mogenb uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIIAPHO-KUHETHYECKON 1
TEOPUU HJI€aTBHOIO Iasa.

26. | AOcomoTHas TemmepaTypa Kak Mepa CpelHed KHHETUYECKOW SHEpruu TEeIrIOBOIrO 1
JIBUKEHHSI YaCTHII ra3a.

27. | I'a3oBeIe 3akoHbI. YpaBHeHHE MenHaeneeBa— Knanelipona. 3akon JlanpToHa. 1

28. | M3omporeccsl B HASaTbHOM T'a3€ C MOCTOSHHBIM KOJMYECTBOM BEILIECTBA. 1

29. | I'paduueckoe npepcTaBieHUE H3OMPOIIECCOB: U30TEpMa, H30X0pa, H300apa. 1

OCHOBBI TEPMOANHAMHKH 10

30. | TepmoguHaMuyeckas cuctemMa. BHyTpeHHsIsl JHEPTUsl TEPMOIMHAMHYECKON CUCTEMBI U 1
CHOCOOBI €€ U3MEHEHHS.

31. | KomnyecTBO TemioTsl U paboTa. 1

32. | BHyTpeHHs SHEprusi OJHOATOMHOTO MJEalbHOTO ras3a. Buuael Temsonepeaayu: 1
TEIIONPOBOJHOCTh, KOHBEKIUS, U3Ty4CHHUE.

33. | YuenbHas TemnoéMKoOCTh BemiecTBa. KoOIMYecTBO TEIUIOTHI TMPH TEIIoNepenade. 1
Jlaboparopuass pabora «l3MmepeHue ynenpbHOUW TeruioéMkocTu». I[IpaBuia
6e30macHOCTH MpH padboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM.

34. | IlepBblii 3aK0oH TepMoauHAMUKU. [IprMeHeHue nepBoro 3aKkoHa TEPMOIMHAMUKH K 1
M30MPOIECCaM.

35. | I'paduueckas naTepnperanus paboThI ras3a. 1

36. | Bropoii 3akoH TepMoanHaMHUKH. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE. 1

37. | Termnossie mamunubl. KI1J] TerutoBoit mamunsl. [ukn Kapro u ero KIT/I. 1

38. | Dkonoruyeckue mpoodIeMbl TEIUIOdHEPreTHKH. CrieaTbHOCTh TeIUIOHEPTETHKA U 1
TEIJIOTEXHUKA.

39. | Konrponbnas padora o reme «OcHoBbl MKT 1 TepMOIHHAMHKI.

ArperaTHble cOCTOSIHUS BemecTBa. Ma3oBble nepexoabl 3)

40. | [Tapoobpa3zoBanue M KoHJeHcauus. VcnapeHue u KuneHue. AOCOMIOTHas W 1
OTHOCUTENIbHAs ~ BI@XHOCTh Bo3ayxa. JlabGoparopHas pabora «M3mepenue
OTHOCUTEJIbHOW BI@XHOCTH Bo3ayxa». [IpaBunma Oe3omacHocTH mpu paboTe ¢
71a00paTOPHBIM 000PYIOBAaHHEM.

41. | HacelueHHbId nap. Y ienbHas TeIioTa napoodpa3zoBaHus. 3aBUCUMOCTb TeMrepaTypsl| 1
KHTICHUS OT JTaBJICHUSI.

42. | Teépmoe teno. Kpucrammmueckue u amopdHbBIE Tena. AHU30TPONHUS CBOWCTB 1
kpuctaios. Kuakue kpucramibl. CoBpeMeHHbIE MaTepUaJIbL.

43. | TlnaBneHwe U KpUCTAILTU3AIMS. Y IeIbHas TerioTa tuiaBieHus. CyOommmanms. 1

44, | YpaBHEHHE TEIIOBOro OanaHca. 1

PA3EJI 4. OJIEKTPOAUHAMUKA 22

DJIEKTPOCTATHKA 10

45, DnexTpu3ays Tei. JJAeKTpruIecKuit 3aps. [lBa BUga 31eKTPUUECKUX 3apsi/I0B. 1
[TpoBOJHUKH, TUBTEKTPUKHU U MTOTYIIPOBOJIHUKH.

46. 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia. B3anmopeiicTBue 3apsaoB. 1

47. 3akoH KynoHa. ToueuyHslil 35IeKTpUYECKHUN 3apsi. 1

48. Onexkrpuueckoe nojue. Hampssk€HHOCTH aneKkTpuueckoro nois. [Ipuanun 1

CYHEPHO3UIUU IJICKTPUICCKUX mosei. Jluauun HaHp}DKéHHOCTI/I SJICKTPUYICCKOT' O
I1OJIA.




49, Pabora cun anekrpocraruyeckoro nodist. [Toreniman. PasHocTh moTeHIMATIOB. 1

50. [TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. JuaneKTpruueckas 1
MPOHUIIAEMOCTb.

o1. OnektpoéMkocTh. Konnencatop. D1eKTpo€MKOCTh MIIOCKOT0 KOHAEHCATOpa. 1
DHeprus 3apsHKEHHOT0 KOHAECHCATOPA.

52. OnekTpoéMkocTb. Konnencarop. DeKTpo€MKOCTh IIIOCKOTO KOHIEHCATOPA. 1
DHeprus 3apsHKEHHOT0 KOHAECHCATOPA.

53. Jlabopatopuast paborta «/3mepeHue 37IeKTpOEMKOCTH KOHAEHcaTtopay. lIpaBumia 1
0e301acHOCTH IpH paboTe ¢ 1adopaToOpHBIM 000PYIOBAHUEM.

54, KonTponbhas pabota no teme «IeKTPOCTaTUKA. 1

IHocTossHHBIH JJIeKTpUYeCKUIl TOK. TOKH B pa3jIM4YHBIX cpeaax 12

95. DNEeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBaHUS 3JIEKTpuueckoro Toka. Mctounuku| 1
TOKA.

56. Cuna toka. Hanpsbkenue. 3akon Oma [y ydacTKa LEeNH. OJIEKTPUUECKOE 1
COIIPOTHUBIICHHUE. Y IETHHOE COMPOTUBIICHHUE BEIIECTBA.

S7. [TocnenoBarenbHOE, MapatiedIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB. 1

58. JlaboparopHas pabora «VI3yueHue CMEIIAHHOTO COEIMHEHUS PE3UCTOPOBY. 1
[TpaBuia 6e3omacHOCTH MPH padboTe ¢ 1a6OPATOPHBIM 000PYIOBAHUEM.

59. Pa6ora AIIEKTPUYECKOTO Toka. 3akoH Jxoymns—IJleHna. 1

MOUIHOCTB IEKTPHUECKOTO TOKA.

60. O/IC u BHyTpeHHEE CONpPOTUBICHHE UCTOYHMKA TOKA. 3akoH OMa s MMOJTHON 1
(3aMKHYTOM) 3JIEKTPUYECKON LIETIH.

61. Jlabopatopuast pabora «M3mepenue DJIC uUCTOUYHMKA TOKA U €r0 BHYTPEHHETO 1
comportuBieHus». [IpaBuima Oe3omacHOoCcTH Tpu  paboTe ¢ Ja0OpaTOPHBIM
00opynoBaHUEM.

62. OJeKTpOHHAss MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTh COMpOTHBIeHMsA| 1
METaJUIOB OT TemnepaTypbl. CBEpXIPOBOAMMOCTb.

63. OneKTpu4ecKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB. 1

64. CoOcTBeHHas U MpUMecHasi IPOBOIMMOCTh MOJIYNIPOBOAHUKOB. CBolictBa p — N -| 1
nepexona. [loxynpoBogHUKOBbIE TPUOOPHI.

65. ONeKTpUYeCKUi TOK B pacTBOpax M paciulaBax d3JIEKTPOJIUTOB. DIEKTPOJIU3. 1
DIIeKTPUYECKHI TOK B Ta3ax.

66. [Tpodeccun, cBsi3aHHBIE € IEKTPUYECTBOM. 1

67. ['ogoBas urorosas pabora. 1

68. O06o0mIeHre U crucTeMaTu3anus 3HaHui 3a Kype 10 kmacca. 1

Hroro: | 68

11 knace
PA3EJI 4. OJIEKTPOANHAMUKA 11
MarauTHoe 1moJie. QJIeKTPOMArHUTHAsA HHAYKIUSA 11

1. Posb u MecTo ¢pu3uku B pOPMUPOBAHUU COBPEMEHHON HayYHON KapTHUHBI MUpa, B 1
MPAKTUYECKOW JEATEIbHOCTH Joe. BBOAHBII HMHCTPYKTaX MO TEXHUKE
0€30MacHOCTH.

2. BxonHast koHTposibHas paboTa. 1

3. MarnutHoe nozie. Bekrop marauTHOM MHAYKIMU. [IpuHIMn cynepno3nnnn

MAarHATHBIX ITOJIEH.




4. MarautHoe mnoje MNpoBogHMKAa ¢ TokoM. OmbIT Opcrena. BzaumonelictBue 1
MPOBOAHUKOB ¢ TokoM. Cuna Amrnepa, €€ MOyJlb U HalpaBJIEHUE.
5. Cuna JlopeHniia, e€ MOayJib U HampaBjieHUe. [[BUKeHUE 3apsyKEHHOM YacTUIbI B 1
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.
6. SIBneHne >1eKTpOMarHUTHOM MHAYKIMHU. II0TOK BEKTOpa MarHUTHOW WHIYKIIMH. 1
O/1C nnaykumy. 3aKoH 3J1EKTpOMarHuTHOM nHaykuu dapanes.
7. JlaboparopHas pabota «lccrnenoBanue siBIEHUS IEKTPOMArHUTHON HHITYKIIHH. 1
[IpaBuna 6e3omacHOCTH MpHU paboTe ¢ J1abOPaTOPHBIM 0OOPYIOBAHHEM.
8. BuxpeBoe anextpuueckoe noie. IJC MHAYKIUU B NPOBOJHHUKE, ABMKYILEMCS 1
[OCTYNATEIbHO B OAHOPOJHOM MarHMUTHOM IOJI€.
9. [IpaBuno Jlenna. MaagykTuBHOCTD. SABiIeHue camonHAyKiuu. IJ1C caMOMHyKIIUH. 1
10. OHeprus MarHUTHOT'O NOJISl KaTyIIKHU C TOKOM. 1
11. DIIeKTPOMAarHuTHOE TOJIE. 1
PA3EJI 5. KOJIEBAHUS 1 BOJIHBI 24
MexaHu4ecKkue U 3J1eKTPOMATHUTHBIE KOJIeOaHus 9
12. Koneb6arenbras cucrema. CBOOOHBIE MEXaHUYECKHE KoJieOaHus. ['apMOHHYECKHe 1
konebanus. [lepuon, yacrora, amruintyna u ¢gasa KoneOaHui.
13. IIpyXvHHBI MasTHUK. MaTeMaTH4eCKUi MAasTHUK. YPaBHEHHE TI'apMOHUYECKHUX 1
konebanuii. [IpeBpaienue Heprun MPU rapMOHUIECKUX KOJICOAHUSX.
14, JlaGopaTopHnas pabora «lccnenoBanue 3aBUCHMOCTH TIEPHOJIa MAJIBbIX KOJICOaHUM 1
rpy3a Ha HUTU OT AJIMHBI HUTU U Macchl Tpy3ay. [IpaBumna 6e3omacHocTu mpu padbote
¢ J1abopaTOpHBIM 000PYAOBAHUEM.
15. Konebarenbublit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KoJieOaHus B uaeampHoM | 1
KoJIe0aTeIIbHOM KOHTYpE.
16. AHaorus MeXy MEXaHHUYEeCKUMHU U AJIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU. 1
®opmyna Tomcona.
17. 3aKOH COXpaHEeHUs SHEPTUH B UIeJIbHOM KosieOaTeibHOM KoHTYpe. [Ipencrasnenne 1
0 3aTyXalIINX KOJeOaHUsX.
18. BoinyxneHHbie MEeXaHUYEeCKHe koneOanus. Pe3onaHc. 1
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHusI.
19. ITepemenHbI TOK. CHHYCOMJAIBbHBINA NIEPEMEHHBIM TOK. MOIIHOCTE TEPEMEHHOTO 1
TOKa. AMIUTUTYAHOE U JACUCTBYIOIIEEe 3HAYCHUE CUJIBI TOKA U HANpPSHKEHUS.
20. Tpanchopmarop. IlpousBoacTBo, mepemaya W TOTPEOJSICHHE DIIEKTPUUECKOU 1
SHEPIHH.
MexaHu4eckHe M 3JIeKTPOMATHUTHbIE BOJTHBI 5
21. MexaHnuueckue BOJHBI, yciaoBuA —pacmpocTpaHeHus. lIlepumon. Ckopocth| 1
pacnpocTpaHeHHs U JUTMHA BOJIHBI. [lonepeynslie u IpoAoIbHbIE BOJHBI.
UnTepdepenius u nudpaxius MEXaHUYECKUX BOJH.
22. 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa. 1
23. OJeKTpOMarHUTHbIE BOJHBI. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpPakKEHUE, 1
npeoMIIeHUE, MoNsApU3anus, Tuppakuus, HHTeppepeHIns.
24, [IIkana SIEKTPOMAarHUTHBIX BOJH. [IpHMEHEHHWe SJIEKTPOMAarHUTHBIX BOJH B 1

TexHuke U ObITy. [lpuHUUMOBI paguocBsi3u W TeneBuaeHus. WHxeHep 1o
PaaNOdIEKTPOHUKE.




25. Konrponsnas padora no reme «Kosebanus u BOTHBD. 1
OnTuka 10

26. I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpoCTpaHEeHUE CBETa B OHOpoAHoM | 1
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBera.

27. OTtpakeHue cBeTa. 3aKOHBI OTpaykeHus cBeta. [locTpoeHne n3odpaxeHuii B 1
IUIOCKOM 3€pKajie.

28. [Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOITIOTHBIN MOKa3aTelb 1
npesnomienus. [lonHoe BHyTpeHHee oTpaxxkenue. [IpenenbHplii yroi mojaHoro
BHYTPEHHETO OTPaKCHUSI.

29. JlaGopatopHas pabota «/3mepenue nokasatesns npesomieHus creknay». [Ipasuna
0e30macHOCTH MpU padoTe ¢ JTaboPaTOPHBIM 00OPYIOBAHUEM.

30. Hucnepcus cera. CroxkHbIN cocTaB Oenoro ceera. LBer. JlabopaTopHas padora 1
«Habmonenne aucnepcuu ceeray. [lpaBuna 6e30macHOCTH MpH padoTe ¢
1a00paTOPHBIM 000PYIOBAaHUEM.

31. Cobuparomue u paccenBaromue TuH3bL. ToHKas muH3a. DOKYCHOE pacCTOsSTHUE U 1
onTHUYeCKas Cuiia TOHKOW JuH3bL. [TocTpoeHne n3odpaxenuii B coOnparommx u
pacceuBaroIIyX JTMH3aX.

32. ®dopmyiia TOHKOH JMH3BL. Y BeanueHue, AaBaeMoe JUH301. [Ipenens 1
IPUMEHUMOCTH reoMeTprueckoil ontuku. Jlaboparopnas padora «VccnenoBanue
CBOWCTB M300paxeHni B TnH3ax». [IpaBuia 6e3omacHocTH pHu padoTte ¢
71a00paTOPHBIM 000PYIOBAaHUEM.

33. BonnoBas ontuka. MaTepdepeHnus cBera. Y cIoBus HAOIIOACHUS MAKCHMYMOB H 1
MUHHMYMOB B HHTEP(PEPEHIIMOHHOMN KapTHHE OT ABYX CHH(Aa3HBIX KOT€PEHTHBIX
UCTOYHUKOB.

34. Judpakuus csera. Judpakunonnas pemérka. Y ciaoBue HaOI0I€HH INIaBHBIX 1
MaKCUMYMOB IIPH MaIEHUY MOHOXPOMAaTHYECKOTO CBETa Ha AU(PaKIIMOHHYIO
pemérky. [lonsipusanus ceera.

35. Kontposnbnas padota mo teme «OnTHKa. 1

PA3JEJ 6. OCHOBBI CIIEIIMAJILHON TEOPUU OTHOCUTEJIbHOCTH 4
OcnoBbl CTO 4

36. ['paHuIlbl MPUMEHMMOCTH KJlaccuyeckod MexaHuku. Iloctymatel crnenumanshoi| 1
TEOPUH OTHOCUTENBHOCTHU. [IpHHIIMIT OTHOCUTENFHOCTH DHHIITEHHA.

37. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U COKpallleHue JUIMHbL. | 1

38. DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI. 1

39. CBsI3b MaCCHhI C SHEPTHEN U HMITYJIECOM PEISITUBUCTCKON YaCTHIIBI. DHEPTUs 1
TTOKOSI.

PA3EJI 7. KBAHTOBAS ®U3UKA 15
DJiIeMeHTbl KBAHTOBOI ONITHKH 6

40. ®otonbl. ®opmyna [Inanka cBsa3u ’Hepruu (GoToHA ¢ ero yactotoil. Dueprus u| 1
UMITYJIbC (POTOHA.

41. OtkpriTue u uccnenoBanue porordpdexra. Onpitel A. I'. CroneroBa. 3aKoHbI 1
dboTtorddekra.

42. VYpaBuenue DiiHmreitHa 11 pororddexta. «KpacHas rpannna» Gororddexra. 1

43. ‘ VYpaBuenue DiiHmreitHa i pororddexta. «KpacHas rpannna» Gororddexra. 1




44, Hasnenue ceera. OnbiTel [1. H. JIeOenena. 1
45, XUMHYECKOE NEUCTBUE CBETA. 1
CtpoeHue atoma 4

46. Mogpenb aroma Tomcona. OnbiTel Pe3epdop/ia mo paccessHuIO o-4acTHil. 1
[TnanerapHast Mozeb aTOMA.

47. [Tocrynarel bopa. Uznyuenne u moriomieHre (OTOHOB IMpH TEPEXO/e aToMa ¢ 1
OJTHOTO YPOBHS YHEPTUU HA JAPYTOM.

48. Bunel ciexktpoB. CriekTp ypoBHEN 3HEprUM aToMa BoAopoa. BoiHoBbIE cBoOlicTBa 1
yactull. Bonuel ne bpoitnsa. KopmnyckyinspHo-BosiHOBOM ayann3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JIy4YCHUE.

49. JlaGopatopnas pabora «HaOmronenue nuHeluyaToro crekTtpa». [IpaBuia 1
0e30macHOCTH MpU padoTe ¢ JTabOPaTOPHBIM 0OOPYIOBAHUEM.

ATOMHOe s1IpO 5

50. OtkpeiTie pamuoakTuBHOCTH. OmbITel Pesepdoprma mo ompeneneHuio cocraBa 1
pannoakTHBHOTO M3mydeHus. CBoiicTBa anbda-, 6era-, raMmma-u3nydeHus. Biusaue
PaZMOaKTUBHOCTHU HA KUBBIE OPTaHU3MBI.

51. DOneMeHTapHbIe YacTHIbl. MeToAbl HAOMIOIEHUSI U PETUCTPALIUU AJIEMEHTAPHBIX 1
yactull. JlabopatopHas pabora «lccnemoBaHue TPEKOB YacTHI] (IO TOTOBBIM
dotorpadusam)». IlpaBmia Oe3zonmacHocTH mpu paboTre ¢ Ja0OpPATOPHBIM
00opynoBaHuEM.

52. 3aKOH paJiM0aKTUBHOTO pacaaa. DHEprus CBA3M HYKJIOHOB B sijpe. SnepHbie 1
cwibl. Jledext Macchl spa.

53. Snepusie peakuuu. [enenue u cunres suep. [IpoOGneMbl 1 mepcreKTUBHI SIEPHON 1
SHEPreTHUKU. JKOJIOTHYECKHUEe aCIIeKThI IePHON SHepreTUKH. OU3NK-SIIEePILIHUK.

o4, KonTponbHas padota no teme «ATOMHOE SIIPO». 1

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU 7
DJIeMeHThI acTPOpu3nKH 7

55. Oransl pa3BUTUA acTpoHOMUU. [IpHKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE 1
acTpoHoMuHU. Bua 3B€31Horo Heba. Co3Be3aus, ipKue 3BE3/1bl, IUIAHETHI, UX
BUJMMOE JIBU)KECHUE.

56. Conneunas cucrema. Connne. ConHevHast akTUBHOCTb. VICTOUHMK SHEprun 1
ConHua u 3B€31. 3BE3/1bl, MX OCHOBHBIE XapakTepucTuku. Habmonenus
HEBOOPY>KEHHBIM TJ1a30M C UCIOIB30BAHNEM KOMITBIOTEPHBIX MPUIIOKEHUH JUIsT
OTIpeieNIeH s TTOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyymapus 1 sipkue 3BE3/bI.

S7. Jlnarpamma «CHeKTpalbHBIN KJIacC — CBETUMOCTBY. 3BE3/IbI INIABHON 1
MOCJIEI0BATENbHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTh» JJIs 3BE3]] TI1aBHOM
MOCJEI0BATEIbHOCTH.

58. Bnytpennee crpoenue 38€31. COBpeMEHHBIE TPEACTABICHUS O TPOUCXOKIECHUH 1 1
spostronny CoJIHIA U 3BE3. DTambl )KU3HHU 3BE3T.

59. Mineunsiii [Tyte — Hama ["anaktuka. [Tonoxenue u apuxenue ConHia B 1
I'amaktuke. Tunel ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SApax
raJlakTHK.

60. Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Pazberanue ranakTuk. 1

61. Teopus bonbioro B3peiBa. PenukroBoe usnydenue. MacitabHas cTpykTypa 1

Bcenennoii. Meraranaktuka. Hepeménnblie npo0iemMbl acCTpPOHOMUHU.




Cucremarusanusi 1 000011eHHe MaTepraa Kypca pU3NKH 4

62. Ponb ¢usuky u acTpOHOMUN B SKOHOMUYECKOM, TEXHOJIOTUIECKOM, COIMATILHON 1 1
3TUYECKOH cdepax AeaTeIbHOCTH YeIOBeKa.

63. Posb 1 MecTO (DM3MKK M aCTPOHOMHUH B COBPEMEHHOI Hay4yHON KapTUHE MUPA. 1
64. Ponw dusnueckoii Teopun B GOpMHPOBAHUH MPEACTABICHUH O (PU3NUECKON 1
KapTHUHE MHUpPa, MECTO (PU3NUECKON KapTHHBI MUpPa B OOIIEM Py COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IpUpOIE.

65. Poub ¢puznueckoit Teopun B HopMupoBaHUH MPECTABICHUN O (PU3NIECKOIM 1
KapTHHE MHpa, MECTO (PM3UUECKON KAPTUHBI MUPA B O0ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O PUPOJIE.

66. I'omoBas uTorosas pabora. 1

67. O06o01IeHre U cucTeMaTr3aIs 3HAaHUH 0 TeMaM: «DJIEKTPOANHAMUKA), 1
«MexaHN4eCKHe U DJIEKTPOMATHUTHBIC BOJIHBI.

68. O6o06menne u cuctemMatu3anus 3HaHui o TemMe «KBanToBas usnka: 1
dororddekt, CTpoeHHe aToMa, AaTOMHOE SIIPOY.

Hroro: 68
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