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. 2.1. PaGo4yue nporpamMmsl y4eOHBIX NPeIMETOB, Y4eOHbIX KYPCOB (B T.4. BHEYPOUHOM
AeITeJIbHOCTH), y4eOHBIX MOYyJIeil
nn.2.1.10 «®@u3uka» Ha 6a30BOM YpOBHe.

Conep:kanue yue0Horo npeamera «®@u3nka» Ha 6a30BOM ypOBHe.

10 kanace
Pazgea 1. ®u3uka u MeTOAbI HAYYHOI 0 O3HAHUS

®usuka — Hayka o npupone. HayuHele MeTonpl MoO3HaHUsA OKpyxarouiero mupa. Pois
AKCIIEPUMEHTA U TEOPHH B TIPOLIECCE MTO3HAHUS PUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Qu3andyeckux siBjaeHU u mnpoiieccoB. Hayunbsle runoressl. duznueckue
3aKOHBI ¥ TeOpHH. [ paHUIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpHHITUTT COOTBETCTBHS.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU NIEATETLHOCTH JIFO/ICH.

Jlemoncmpayuu

AHasnoroBbie U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe JBHKEHHE. OTHOCHTENIBHOCTh MEXaHWYECKOro JABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIUU HAa OCU CUCTEMbI KOOpAuHAT. ClloKeHHe NEepeMEIeHU 1
CJII0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELIECHUSI MaTepUaIbHON TOUKU OT BPEMEHH.

CBoOoniHOe majieHue. Y ckopeHrne CBOOOHOTO MaIeHus.

KpuBonuueitHoe nawxeHue. [[BrkeHMe MaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSTHHOM 1O MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTb. l[lepumon wu
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKCHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIauH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEePUCTUK ABUKECHHUSL.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>keHUs Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH Npy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, TNPONUACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENbHBIE pPAaBHBIE IPOMEXYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM JIBIDKEHHHM C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.

N3ydeHnue nBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa



[Ipunnun otHocutensHOcTH [anwies. [lepssiii 3akoH HeroToHa. MIHEpLIHanbHbIe CUCTEMBI
OTCYETA.

Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buabl TpeHust (mokos, ckojibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuiia TpeHus nokos. Koaddumuent tpenus. Cuiia cOmpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTH WJIH Ta3e.

[locTynarenbHoe U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOTO TENA.

MoMEeHT cuiabl OTHOCUTENIBHO OCU BpaileHus. llinedo cunbl. YcnoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHWE: TOAIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JAehOopMaliHy.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTepualibHOM TOUYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToUeK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMarepuaibHOW TOukd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnransHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnManpHble W HENMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoHCTBa U NMPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATHHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne aOCONOTHO HEYNMPYroro yaapa ¢ TOMOINBID ABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHHMYEeCKOW JHEpPruM Tena Ha
MpUMeEpE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.



Paznen 3. MoaekyasipHas Gpu3uKa U1 TEPMOIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. Huddysus. XapakTep ABMKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BelecTBa. Mojenu CTPOEHHS Ta30B, XHUIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOWMCTB
BEIIECTBA HAa OCHOBE ATUX Mojelie. Macca u pa3mepsl Mojekyin. KonumyecTBo BellecTBa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopnens uaeanbHoro rasza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONH TEOpPHH
uaeanpHOoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYECKON >SHepruu
TEIUIOBOrO JABWKEHUS yactul rasa. Illkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kimaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIM4YEeCTBOM BemlecTBa. ['paduueckoe npeacraBieHne N30MPOIECCOB: U30TEPMa,
n30x0pa, uzobapa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHME BellecTBa, (GoTorpaduu  MOJIEKYI
OPraHNYeCKUX COCTMHEHUH.

OneIThl 0 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBFKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mopenb, HWINTFOCTPUPYIOLIAs IPUPOTY JABJIEHUS ra3a Ha CTEHKH COCY/aA.

OnBITHL, WJUTIOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MepeHUH o00béMa
KOMHATHI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]1y TApaMETPaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocno6bl mepmoouHamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3meHeHus. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0JHOATOMHOTO
UJIeaNbHOTO Ta3a. Buapl Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHUE. Y JIelIbHAast
TEINIOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. I[lepBbIii 3akOoH TepMoauHaMHKH. [IpuMmeHeHHE
MIEPBOTrO 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh poIeccoB B MPUPOJIE.

TennoBsie Mamuubl. [IpuHune! neiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TEIUIOBBIX MamuHax. Koadduiment noneznoro aeictBus TeroBoil Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTUYECKHE MPOOIEMbI TEILIOIHEPT € TUKH.

TexHuueckue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTeilb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPruu Tela MPU COBEPIICHUU pabOTHI: BBUJIET MPOOKH U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue >Qupa B JATYHHOU TpyOke MyTEM
TpeHHs (BHUIC0IEMOHCTpAIIHS).

N3menenue BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OmnpIT 1o agquabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTaTEIIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u KoHneHcamnus. Vcmapenne wu  kumeHue. AOCONIOTHAsS U
OTHOCHTEJbHAS BJIAXXHOCTh Bo3ayxa. HackllieHHbIN nap. YaenbHas TEmioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucranmnuueckne u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepualyibl. [lnaBneHue u Kpuctamidzanus. Y aenbHas
TeruioTa miasyieHus. CyonuManus.

YpaBHeHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue nmpu NOHW>KEHHOM JaBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune OTHOCUTETHFHOM BIQKHOCTH BO3IyXa.

Pasznea 4. DuexkTpoanHammuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4YecKuil 3apsan. JlBa BHAA OSIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JJIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM — 3apsfl.
Onektpuyeckoe mosne. Hanpsok€HHOcTh 3nektpudeckoro moss. [IpuHIuUn cyneprno3uuuu
ANEKTpUYECKHUX MoJsiel. JINHUN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIA.

Pabora cumnm oamektpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOTHUKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. Ju3aeKTpuiecKkas MpoOHUIIAaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsHKEHHOTO KOHIEHCATOPA.

Texuuueckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHE: JIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIMI
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

BsaumoselicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOTHUKY B 3NIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYecKas 3alluTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PacCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 31exkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKM TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma it yyacTka 1enu.

DIEeKTpUYECcKoe CONMPOTHUBJICHUE. VYnenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SEKTPHUUECKOTO TOKA.



DNEeKTpOABMKYIIAasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE NCTOUYHUKA TOKa. 3akoH Oma Jyis
MOJIHOM (3aMKHYTOM) 31eKkTpruueckoil nenu. KopoTkoe 3amMbikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITy4KOB.

[HonynpoBoanuku. CoOcTBEHHass W MpPUMECHas IPOBOJUMOCTb IOJYIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psa. MonHus.
[Ina3zma.

TexHuueckre yCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPHl, TEPMOMETP COINPOTUBIICHUS, BAaKyyMHBIM ITHOJl, TEPMUCTOPHI U (POTOPE3UCTOPHI,
ITOJTYIIPOBOJHUKOBBIN IHOJ, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIPSDKEHUS.

3aBUCUMOCTh COIIPOTHBIICHHS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAJH
MIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMenaHHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHne >neKTpoABMKYyIEH cuiibl. KOpoTkoe 3aMblKaHHWE TaIbBAHMYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

IIpoBOIUMOCTE HIIEKTPOJIUTOB.

HckpoBoli pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIPOTHBJICHUSI.

Habnronenue snexrpoiinsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oOcCyLIECTBISETCS C y4ETOM
CoJiepXKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbIM (Qakr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,
9KCHEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapaboda,
runep0oia, uX rpayKu U CBOICTBA, TPUTOHOMETPUUECKUE (PYHKLUHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M MX IPOEKLUHUU Ha OCH
KOOPAMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuyeckoe JBIKEHHE B JKUBOW mpupojie, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHU3MOB (BHJIbI TEIIONEpEauu, TEMJIOBOE PaBHOBECHE), FNEKTPUUECKUE SIBIICHUS B
YKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELICCTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUYECKAS JUCCOLMALINS, TaIbBAaHHUKA.

I'eozpaghus: BNaxXHOCTh BO3/lyXa, BETPhI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUM C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, MOJIIUIHUKY, HCIOJb30BAaHUE 3aKOHA COXPaHEHHs MMITyJbCa B TEXHHMKE (pakera,



BOJAOMET W Jpyrue), JBUTATENb BHYTPEHHETO CropaHus, napoBas TypOuHa, OBITOBOU
XOJIOOWJIbHUK, KOHIAUITHOHEP, TCXHOJIOTUHU TOJTYUCHUSA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCIIC
HAaHOMAaTEpUaJIOB, M  HAHOTEXHOJIOTHM,  DJIEKTPOCTAaTUYECKas  3aluTa,  3a3eMIJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIE IPUOOPHI, FAJIbBAaHUKA.

11 kaace

Paznen 4. DiaekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKIMK. [IpHHIMT Cyniepno3uIvy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
uHaykiuu. Kaptraa nuHui MarHiTHOW MHIYKITUH TI0JIS1 TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe T1oJie TPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIIMM MarHUTHOTO OIS
JUIMHHOTO TPSIMOTO0 MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJlICHUE.

Cuna JlopeHma, e€ Monaysib W HampapieHHe. J[BMKeHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SIBneHue DIIEKTPOMArHUTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHUTHOW HWHIYKIUH.
DIEeKTPOABMKYIIAS CHJIA MHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Papanes.

BuxpeBoe snexktpuueckoe moJjie. DJIEKTPOABMKYIIAS CHJIa WHAYKIMUA B IPOBOJHHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKkTUBHOCTG. SIBJIEHNE CAMOMHAYKIUH. DJIEKTPOABHKYILAS CHJIA CAMOUHIYKIUU.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHWE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, NHIYKIUOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIHUY MHIYKIMYU MarHUTHOTO TOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHuE ANEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYIIEH CHIIbI MHAYKLIMH OT CKOPOCTH U3MEHEHUsS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIIEHUS 3JIEKTPOMArHUTHOW MHIYKIUU.

Pasnen 5. KosieGannst 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenpHast cucrema. CBOOOIHBIE MeXaHHUeCKHe Kolebanus. [‘apMoHHuUeckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuil. [IpyXKMHHBII MasATHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaiieHue sHepruu
MIPU TapMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU H  DJICKTPOMAarHUTHBIMU
konebanuamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUH B HUJCATHHOM KOJIe0aTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHMUECKUE KOJIeOaHuUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CUHYCOUAAIbHBIM NEPEMEHHBIN TOK. MOLIHOCTh MEPEMEHHOIO TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemaya W MOTPEOJICHUE SICKTPHUSCKOH SHEPTHH.
DKOJIOTUYECKME PUCKH IpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPTUU B MOBCEAHEBHOM KU3HMU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKHUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJeOaHusl.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHUM PE3UCTOpa, KATYIIKH MHAYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TMHAN 3NEKTPOIIepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPHOJIa MaIbIX KOJIe0aHHH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccnegoBanue TMepeMEHHOT0 TOKAa B LENUM U3 IMOCIEAOBATENbHO COEIUHEHHBIX
KOH/JIEHCAaTOpa, KaTyIIKA U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAaAZHUNHbLE 60 IHbL

Mexanuueckue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u januHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. MHTepdepenuuss u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBIL. YCJIOBHUSl M3JIY4€HHs 3JIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHtauuss BekTopoB E, B, V B snexkrpomarnutHoi BojHe. CBOHCTBA 3JE€KTPOMArHUTHBIX
BOJIH: OTpaX€HUE, IMpeloMiIeHHne, nonspuszanus, audpakius, uHtepdpepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37IEKTpPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIBI painoCBs3U U TeNeBUACHUS. Pagronokamnusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHudeckne ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHUKE M MEIULMHE, pajap, PaAUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue U paclpoOCTpaHEHNE TONEPEYHBIX U MPOJIOIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiiui MEXaHHYeCKUX BOJH.



3BYKOBOW PE30HAHC.

HabOmioienue CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOW M YacTOTOU
KOJIEOaHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmoinHeiiHoe pacipocTpaHeHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue nM300pakeHH B IJIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTesb
npenomsienus. llonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl Yyroja MHOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CiioxkHbIi cocTaB 6enoro csera. L{ser.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKyCHOE pacCTOsHUE U
ONTHYECKas cujia TOHKOU JMH3bIL. [locTpoeHne n3o0pakxeHuii B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHMMOCTH T€OMETPUUYECKOM ONITHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpakuumonnas pemeérka. YciaoBHE HaONIOJIEHUS TJIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, JU(PpaKIUOHHAS
peméTKa, OJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHimu ceera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HTOMOILIBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaress MpeaoMIICHUs CTEKIIa.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH

['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTymarsl crnenualbHOM TEopUHu
OTHOCHUTENIbHOCTH: HWHBApUAHTHOCTh MOJYJI CKOPOCTH CB€Ta B BakKyyme, MIPUHIUI
OTHOCHUTEIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHU U COKPAILEHUE JUTUHBI.

DHeprusi U UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBantoBasi pusznka



Tema 1. Dnemenmul kearnmoeoii onmuKu

®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
Otkpeitie u wuccnepoBanue (oroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
¢dororddekra. Ypasuenue DitHmTeitna 1 poroappexra. «KpacHas rpanuna» dporosrddexra.
Hasnenue ceera. Onpith [1. H. JIeGenena.
XHWMHUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHUYECKOE NpUMEHEHHue: (oTodrneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PeKT HA YCTAHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3ak0HOB BHELTHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. Ombitel Pesepdopra nmo paccesuuto o -yactuil. [lnanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue n norsouieHne GOTOHOB IpU MEPEXOJE aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnekTpoB. CHeKTp ypOBHEM SHEpruM aroma
BOJIOPOJA.
BonHoBsbIe cBoMcTBa yacTull. BosHel ne bpoiins. KopryckynsipHO-BOJIHOBOM Tyaiu3Mm.
CrioHTaHHOE U BBIHYXJICHHOE U3TTyYCHHUE.
TexHuueckre yCTPONCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBIM AHAIN3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI J1a3epa.
HaGnronenne nuHeRYaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOUIUE  CIJI0OKHOCTH CTPOEHHUs  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnbITH Pedepdopa o onpeneneHno cocTaBa paJioakKTUBHOI'O U3TYYCHHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe uucino sanapa. M30Tomnsl.
Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA OeTa-pacman. ['amma-uznydenue. 3akoH
PaarOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. JKOJIOTUUECKUE ACIIEKTHI SIEPHON YHEPTETUKH.
OnemeHTapHble YacTULBI. OTKPBITHE O3UTPOHA.
Metoabl HAOIIOEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pus3nueckoit KapTUHBI MHpa.

TexHuueckne ycTpolcTBa M NMpaKTHYECKOE NpPUMEHEHHe: JA03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYMK MOHM3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Oranbel pa3BUTUs  acTpoHoMuHu. IlpuxiiagHoe W MHPOBO33pEHYECKOE 3HAUYECHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHnas cucrema.

Connue. ConneuyHass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEepUCTUKU. JluarpaMma «CIEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3J TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHIIa U 3BE3/1. DTambl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I"'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIeHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKOM cdepax JesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTUHE MHUpa, pPOJb (Quanuecko Teopun B GHOPMHPOBAHUU
MPEeACTABICHUH 0 (U3NUECKONW KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usmku 06a30Boro ypoBHS B 11 Kimacce ocCymecTBiseTcs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HU3YYEHHMEM METOJOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
AKCIEPUMEHT, MOJICIUPOBAHIE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIUM,
MIPU3HAKU TI0I00US TPEYTOJILHUKOB, OMIPEIeICHNE TUIOIIAIU TUIOCKUX QUryp U o0bEma Ted.

buonocus: snekrpuyeckue sBICHUS B XUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOUM MpUpOJie, ONTUYECKHE SBICHHUS B KUBOW MpUpOJE, ACWCTBUE paJvallid Ha >KUBbHIE
OpTraHU3MBI.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTalIMYecKash CTPYKTypa TBEPHABIX Tell,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIETKH, CIIEKTPaIbHBIN aHAu3.

l'eocpaghus: MarHUTHBIE TIOJIIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (HOTOChEMKA 3eMHOMN
MIOBEPXHOCTH, NIPEJICKA3AHNE 3EMIIETPSICEHUH.

Texnonozcus: TMHUM DIIEKTPOIIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUIATED,
WHIYKIIMOHHAS Te4yb, pajap, PaJuoONpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsI OaTapes.



H.]'IaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHET0 OOIIero 0oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3y/IbTATOB.

JInYyHOCTHBIE Pe3yabTAThI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh  T'PAXKIAHCKOW TMO3WUIMU  OOYYaroOIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIILHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONWAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMUPOBAHHOCTh POCCUICKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECCKOTO ITOBEICHHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAsk ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3indHbIM chepaM TpoPEecCHOHATBHON IEATETBbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (U3MKOW W TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiei
npo(eccHu U peain30BbIBAThH COOCTBEHHBIE )KU3HCHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M caM00Opa30BaHUIO B 001acTH (DU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYyJIBTYpHl, OCO3HAHHME TIJI00ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUIAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKaIOIIEH cpele Ha OCHOBE 3HAHUS
1eei yCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HampaBlIeHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOLEecCe U3ydeHHs (prU3HMKH
OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEITEIbHOCTh HHANBHIYAILHO U B TPYIIIIE.

MeTtanpeaMeTHbIe pe3yabTAThI
Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH SN JeSATSILHOCTH, 33]aBaTh MapaMeTPhl M KPUTESPHUH UX TOCTHIKEHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
U HEMaTEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB ULCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTYy B YCJIOBHSIX pPEaJbHOI0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBATh KPCATUBHOC MBIIIIJICHUEC ITPU PCIICHUHA )KU3HCHHBIX HpO6J’I€M.

Ba3oBble nccienoBareibcKue 1edCTBHUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOYEBBIMU ITOHATHUAMU U METOOAMU q)HSH‘-IGCKOfI
HAyKU,

BJIQJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(Gu3MKHN, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIFHOMY MTOMCKY METOJIOB pElICHUs 3a1a4
(bu3MYECKOTO COJIepKaHus, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BIIAJIETh BUAAMU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaIuH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMUYHBIX YYEOHBIX CHUTyalUsiX, B TOM YHCJIE MpU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady, BbIIBUTATb
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEUIeHHUsS 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOM NEATEIbHOCTH, B
TOM 4YHCIIe IPU U3yYECHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€H, IIpe/yIaraTh OPUTHHAIbHbIE TOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIAJIETh HABBIKAMU TOJydyeHHUs WHpopMaru (GU3NYECKOTO COAEP)KaHUS M3 HUCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CUCTEMaTH3alUi0 U
MHTEPIPETAINIO HHPOPMAIIHU PA3TUYHBIX BUJOB U (pOpM MpeacTaBIeHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OpPMAIIHH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOICHHEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH O€30TACHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€30MMaCHOCTH;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ y4E€Tom
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
IIPEACTABJICHUS U BU3YaIU3aLUH.

KoMMmyHukaTHBHBIE YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMN JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOH(QIUKTHL;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW JESTeIbHOCTH, OPraHHU30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/lbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJ0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE IIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBepcajibHbIe Y4eOHbIE 1eCTBHSA
Camoopranuszaums:

CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTaBUTh U (JOPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PEUICHMs PACYETHBIX M KAYECTBCHHBIX 3aJad, IUIaH
BBIMIOJIHEHUS] NPAKTHUUYECKOW paboThl € y4ETOM MMEIOLUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paciupATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUN;

JiesaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBaTh €ro, OpaTth Ha ceOs OTBETCTBEHHOCThH 3a
peleHue;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSABICHUIO HJPYIUIMM B 00NacTH (UMK,
IIOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HABbIKAMM II03HABATENILHON peduIeKCUU KaK OCO3HaHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTEINIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI;

UCIOJIb30BaTh NPUEMBI pedaeKCUHU I OLEHKU CUTYaIH, BbIOOpa BEPHOTO PELLICHMUS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJIN3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMAThH ce0sl, MOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B nporecce 10CTHXKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHMS MTPOrpaMMBbl IO (PU3UKE IS
YPOBHsI CpeJHEero oOmero oopa3oBaHus y 0Oy4yaroIMIMXCsl COBEPIICHCTBYETCS AMOLMOHATIbHBIHN
MHTEJUIEKT, TPEAINOoJIaraonuii copMUpOBaHHOCTS:

CaMOCO3HaHUs, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJIETh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOLIMOHATILHOM cpepbl, OBITH YBEPEHHBIM B cele;



CaMOpEeryJIMpOBaHus, BKJIIOYAIOLIETO CaMOKOHTpOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH agalTUPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHHSIM U TPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllUM, BKJIIOYAIOLICH CTPEMJICHHE K JOCTHKECHHIO LEIU U YCIEXYy,
ONTUMM3M, UHULIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUSI, CTIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHUS C JPYTUMU
JOIbMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

IIpeaMeTHbIE pe3ybTATHI

K xonuy oOyuenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0230BOM YPOBHE JIOJKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHUH COBPEMEHHOM
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
NeSATEIILHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBl TPUMEHEHUS HM3YyYEHHBIX (U3UYECKUX MOJENCH: MarepuaibHas
TOYKa, MHEepLHUalIbHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENO, MICANBHBIA Ta3, MOJIENIU
CTPOCHHS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN AIICKTPUUECKHUH 3apsi TP pPEIIeHUN
¢buznyeckux 3anay;

pacro3HaBaTh (U3UYECKUE SBIECHUS (MPOIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKONW TEOPHH CTPOCHUS BEIIECTBA W AJICKTPOJANHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE MBHM)KEHHE, CBOOOJHOE NaJeHUE Tell,
NBIDKEHUE TI0 OKPYKHOCTH, WHEpIHUs, B3auMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeW U TBEPIBIX Tel, WU3MEHEHHE O00bEMa Tel MpH HarpeBaHUuU
(oxyakieHun), TEeIJIOBOE paBHOBECUE, HCTIapeHHe, KOHACHCAlUs, TIaBJIeHUE, KpUCTAIIIN3allus,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM
COCyJZle, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUSI Ta3a B M30MPOLECCaxX, JJIEKTPU3ALMS Tel,
B3aMMOJICHICTBHE 3apsJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBUXKEHUE, HCMOJb3ysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, NIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUiIa, UMIYJIbC Tela, KUHETHYeCKas
SHeprusi, NMOTEHLHUaJIbHAs JHEPrusi, MexaHudeckas paboTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHUU TMPABWIBHO TPAKTOBaTh (PU3MUECKUNH CMBICH HCMOJB3YEMbIX BEIHYUH, UX
0003HaYeHUsI U €IMHUIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYUHY
C APYTUMH BEINYHHAMM;

ONMCHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHHS, HCIOJIb3YS
¢dbusznueckue BETUYMHBI: JaBJICHHWE Ta3a, TeMmIepaTypa, CpEeAHsSs KUHETHYecKas OSHEpTUs
Xa0THUYECKOTO JBWKEHHUS MOJIEKYJ, CPEIHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora rasza, Kodh(UIHUEHT MOJE3HOTO NEHCTBHS TEIIOBOTO
JIBUTATENS; IPU ONTUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uxX 0003HAYEHUS M EIUHHIIBI, HAXOJIUTh (OPMYJbI, CBA3BIBAIONINE JaHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYIrUMU BEJIMUYMHAM;

ONMCBIBATh M3YyYEHHBIE 3JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE SIBICHUS
(mporiecchl), UCTMONB3YS (U3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsijl, AIIEKTPUUECKOe TOJe,
HamnpsHKEHHOCTh  MOJI, TOTEHLMAN, pPAa3HOCTh IOTEHUMAJIOB; IMPU OMUCAHUU IMPABUIBHO
TpakToBaTh (U3WYECKUII CMBICT HCMOJIb3yeMbIX BETUYMH, HUX OOO3HAUYCHHUS M €IWHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHHUS, UCHONB3Ys (U3NYECKUE 3aKOHBI U
MPUHIMUIIBL: 3aKOH BCceMHUpHOro tarorenus, I, II m III 3axkonHel HproTOHa, 3aKOH COXpaHEHUs
MEXaHUYECKOM PHEPTUH, 3aKOH COXPAHEHHUSI UMITYJIbCa, MPUHILIMI CYNEPIIO3UIUN CUJI, TPUHIUIT
PaBHOIPaBUsI UHEPLUUATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUECKYIO TEOPHUIO CTPOCHUS



BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b CpEOHEH KWHETUYECKOH SHEPrHUM TEMJIOBOTO JBM)KCHUS
MOJIEKYJ ¢ a0COJIOTHOM TEMIIepaTypoil, MEepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXPaHEHUS
JNMEKTPUUECKOTO 3apsia, 3akoH KymoHa, mpu 3TOM pas3iauuarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh ycIoBUs UX O€30MaCHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITIOJTHATh JKCIIEPUMEHTHl 110 HMCCIEJOBAHUIO (DU3MUYECKUX SBJICHUH M TPOIECCOB C
WCTIOJb30BAHMEM  TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIMPOBATH
npobieMy/3agady ¥ TUNOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PHU3MUYECKUX BEIUYMH, IMPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHsT M HCIOJIb30BaTh W3BECTHBIE METOJBI OICHKU
MIOTPEITHOCTEN U3MEPEHUN;

WCCIIEZIOBAaTh 3aBUCHUMOCTH MEXAy (HU3MUECKUMH BEIMYMHAMH C HCIOJIH30BAaHUEM
OpSIMBIX W3MEPEHUH, TPH O3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (HKCHPOBATH pPE3YJIbTaThI
MOJTy4EHHOH 3aBUCHMOCTH (PU3MUYECKUX BEIMYUH B BUJE TAOIHI[ U TPAQHUKOB, JENaTh BBHIBOJIBI
10 pe3yJbTaTaM UCCIIEIOBaHUS;

cobmoaTh mpaBmia OE€30MacHOro Tpyda HpPW TNPOBEAECHHHM HCCIENOBAaHWH B paMKax
y4eOHOTO SKCHEepHMEHTa, Y4eOHO-MCCIEeTOBATENbCKOH W  IMPOEKTHOW JIESITENbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000pyI0BAHMUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (PHU3MUYECKOW MOJIENBI0, WCIIONb3YS
¢bu3nveckre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33Ja4dl BEIOMPATH (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (OPMYIIBI, HEOOXOIMMBIE ISl €€ pelleHHs,
IIPOBOJIUTH PAacU€Thl M OLICHUBATh PEAIbHOCTD MOyYCHHOI'O 3HAUE€HUs! (PU3HMUECKON BETUUMHBI;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBATh JIOTMUYECKM HENPOTHBOPEUYHMBYIO IETIOYKY
paccyKJeHHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU PEIICHUMH Yy4eOHBIX 3aJad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU JUId TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOW MH(POPMALMHU, MNOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX Y4YEHBIX-(U3MKOB B pPa3BUTHE
HayKd, 00bSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 1O (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH ITPU OOPALIEHUHU C TPUOOpPAMH U TEXHUYECKUMU YCTPOUCTBAMHU, IS
COXpaHEHHUs 3JI0POBbsI U COOJIOZCHUSI HOPM SKOJIOTHYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH cpele;

paloTath B IpymIie C BHIIOJHEHUEM PA3IUUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh padoTy
IpYIIBbl, palMOHAIBHO paclpelesiiTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, AJEKBAaTHO OLEHMBATH BKJAJ KaKJIOTO W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K konny obyuenus B 11 kJiacce npeiMeTHble pe3yabTaThl Ha 6a30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MecTO (U3UKU B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTMH, B MPAKTUYECKOMH
NeATeNbHOCTH JII0JIeH, IeJIOCTHOCTh U €MHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TNPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIeNIeH: TOUYeUHBIN
JNIEKTPUYECKUI 3apsii, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fJepHas MOJEIb aToMa,
HYKJIOHHAs1 MO/JIeJIb aTOMHOTO si/ipa MpH PeLIeHUN (GU3UUECKUX 3aj1ay;

pacrio3HaBaTh (hpu3MyYecKHe SBJICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYEcKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOe, MarHuTHOE JECUCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO IIOJIi HA MPOBOJHUK C TOKOM U JBWXKYLIUICS 3apsn,



AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, MPSMOJIMHEHHOE PacIpOCTPAHCHUE CBETa, OTPAKCHHE,
npenomiieHue, uHTepdepeHus, audpakinus W MOJNSIPU3ALMS CBETa, JUCICPCUS CBETa,
doToanekrpudeckuit 3pdekt (GoTodrPdeKT), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI U ICKYCCTBEHHAS PAJINOAKTUBHOCTB;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DICKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
AIEKTPUIECKYIO TTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHBIC SIBIICHUS (IIPOIIECCHI),
UCIOJIB3YS (U3MYCCKUE BEIMYMHBI: DJJICKTPHUUCCKUN 3apsij, CWIa TOKa, 3JIGKTPUYECKOE
HaNpsDKEHHE, JIEKTPUIECKOE CONPOTHUBIICHHE, Pa3HOCTD MOTEHINAJIOB, IEKTPOABIDKYIIAS CUIIA,
paboTa TOKa, WHAYKIMS MarHATHOTO TOJsA, cwia Awmepa, cuia JIopeHIa, MHIYKTHBHOCTh
KATYIIKH, SHEPTUsl JJIEKTPUYECKOT0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoJjeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIICKTPOMATrHUTHBIX
KoJjeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, TIPH OIMCAHUU IPABUIHHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS W CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAaHHYIO (DU3MUECKYIO BEJIMYNHY C JPYTUMH BEITUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHS W IPOIECCHI, HCIOJB3YsS (pu3mdeckue
BEJIUYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, DHEPIUS U
UMITYJI6C (POTOHA, IEPHUOJI TOJypaclaja, SHEPrus CBSA3M ATOMHBIX SIep, NpPH ONHMCAHHUU
MPABWJIBHO TPAKTOBaTh (DM3WUECKANW CMBICT HCIOJIB3YEMBIX BEJIHYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (U3WUYSCKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKOM BEJTMUNHEI;

aQHAJIM3UPOBATh (PU3WUYECKUE TIPOICCCH M SIBJICHUS, UCTOIB3Ys (PU3NYCCKUE 3aKOHBI U
NPUHIMIEL: 3akoH Owma, 3aKOHBI TOCIEJAOBATEIIBHOTO M IMMAPALICIIBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH 3JIEKTPOMAarHWUTHOW  WHAYKUIHH, 3aKOH
MPSIMOJIMHENHOTO PacHpOCTPaHEHUs CBETa, 3aKOHBI OTPaXEHMsI CBETAa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXpAaHEHHUs HMITyJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUS
MaccoBOr0 4YHCIa, MOocTyaaThl bopa, 3aKOH pajnOaKkTUBHOTO paclaja, MpH 3TOM paziuvarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJIEHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh NU300paxeHHe, CO3aBaeMOe TNIOCKUM 3€pPKaIOM, TOHKOH JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI IO HCCIENIOBAaHUIO (PU3UYECKHX SIBJICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM MPSAMBIX W KOCBEHHBIX HU3MEpEHHWil: mpu 3ToM  (opMylnupoBaTh
npoOneMy/3agayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBbIE H3MEpEHUs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbI OIICHKH
MOTPEIIHOCTEHN U3MEpPEHU;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3UYECKHUX BEJIMYUH C UCIOJIB30BaHUEM MPSIMBIX H3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTAThl MOJTYYEHHON 3aBUCHUMOCTH
¢buznyecKuXx BENWYMH B BHUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI MO pe3yiabTaTaMm
WCCIIeIOBAHUS;

cobOnrofaTh mMpaBuia 0O€30MacHOrO TpyAa MPU MPOBEJACHHHM HCCIEIOBaHUN B paMKax
y4eOHOTOo 9SKCIIEPUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOH U TMPOEKTHOW JESITENbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYIOBaHUS;

pemarbh pacu€THble 3aJa4ydl C SBHO 3aJaHHON (U3UYECKOW MOJEbI0, HCHOIb3YS
(u3nuecKkre 3aKOHBI U MPHUHIIUITBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4l BHIOMPATh (U3NIECKYIO
MOJENb, BBIACTATh (U3MUYECKHUE BETUYUHBI M (OpPMYIbl, HEOOXOAWMBIE asi €€ pelleHus,
MIPOBOJUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHHS (PH3NUIECKON BEIHMYNHBI,



peiiath KAa4YCCTBCHHBLIC 3a/la4W: BBICTPAUMBATL JIOTMYCCKHW HCHPOTUBOPCHUBYIO ILCIIOYKY
paccyXJeHU ¢ ONOPOW Ha M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONB30BaTh MPH pEHICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTMM [yl [OMCKA, CTPYKTYpPUPOBAHUS, MHTEPHPETALUU U IPEICTaBICHUs yuyeOHOU U
HAyYHO-TIOMYJISAPHOH WHQGOpPMAIUH, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBATH NOJIy4aeMy0 HHPOPMAIHIO;

OOBSICHATH IPUHIUITBI ICHCTBHS MAIlIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3IHyaTh
YCIIOBHSI HX O€3011aCHOTO MCTIOIH30BAHUS B IOBCETHEBHOMN KU3HU;

MIPUBOJIUTH HPUMEpPHI BKJIAAA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MIPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPCTUUCCKUC 3HAHUA II0 (1)I/I3I/IK€ B HOBCGZ[HGBHOﬁ KU3HU [OJId
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXpaHEHHS 3[I0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIbHBIX pOJIeH, IUIAHUPOBATh paboTy
rpynmnsl, panyuoOHAJIbHO PpacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHUBATH BKJIAJ] KaXXAOTO M3 YYACTHUKOB I'PYHIIBI B
pelIeHne paccMaTpuBaeMoi MPOOIEMBI.

TemaTnuyeckoe NVIAHMPOBAHME € YKA3aHHEM KOJIUYECTBA YaCOB, OTBOIMMbIX HA OCBOCHHE
KaXKA0# TeMbl y4eOHOro npeamera, u ucnojab3yembix LHOP, 0P

10 kaacc
Ne KounuyecTBo yacos DICKTPOHEBIE
HaumeHoBaHue (wnbpoBbIe)
| PasaeoB wTem B Honpoit: Hpaxmiuec | gGpazopaTenbHbIC
/ NporpamMmal cero Hpie KHe paldoThl
I padoThI pecypcsol
Pa3znen 1. ®u3nka u MeTOIbI HAYYHOT'0 MO3HAHUA (2 4.)
11 dusuka 1 MeTOIbI 2 bu6mmoreka [IOK
HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Pazgen 2. Mexanuka (18 4.)
bubnuorexa [JOK
2.1 | Kumemaruia > https://m.edsg).ru/7f4lbf72
bubmuoreka [JOK
2.2 | Jlanavuca ! https://m.edscf}).ru/7f41bf72
23 3aKOHBI COXPaHEHUS 5 1 1 bubnuoreka [JOK
B MEXaHUKE https://m.edsoo.ru/7f41bf72
Paspnen 3. MoJiekyasipHas pu3nka 1 TepMoauHamMuka (24 4.)
OCHOBBI
31 | MOJEKYIApHO- 9 1 bubnuorexa [IOK
KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPUH
3.2 OCHOBBI 10 1 bubmuoreka [JOK
TEPMOTUHAMHUKHU https://m.edsoo.ru/7f41bf72
ArperarHble
33| COCTOAHUSA 5 bubmuoreka [JOK
BemectBa. PaszoBnie https://m.edsoo.ru/7f41bf72
Mepexo bl



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pazjea 4. DuekrpoannamMuka (22 4.)

bubnuoreka [IOK
4.1 Omextpocraika 10 1 https://m.eds00.ru/7fA1bf72
IlocTosAHHBIN
49 AIEKTPUYECKUN TOK. 12 1 bubnuorexa [JOK
' Toxku B pa3muvHbBIX https://m.edsoo.ru/7f41bf72
cpenax
PesepBHOE Bpems 2
Hroro 68 3 3
11 kaace
Ne KoumnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBanue
| e o | | (O
NpOrpaMMbI Bcero | Hble KHe |y
/ paGoThI paGoTsI pecypchl
n
Pazgea 1. Daexkrpoannamuka (11 4.)
1.1 g;erff EH;:rEZJ;;az 11 1 3 bubmmorexa ITOK
: P https://m.edso0.ru/7f41c97c
WHTYKITHAS
Paznen 2. Kosebanusi u BostHbI (24 4.)
2.1 ﬁi?gfﬁﬁigme 9 1 bubmmorexa IIOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
2.2 ﬁi?gfﬁﬁigme 5 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
2.3 | Omnruka 10 3 bubmorexa [IOK

https://m.edsoo.ru/7f41c97c

Pa3nena 3. OcHOBBI clielHAJILHOM T

€OpPHMH OTHOCUTEJIBLHOCTH (4 4.)

3.1

OCHOBEI
cHenraIbHOI
TEOPUH
OTHOCHUTEIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 4. KBantoBasi pusuka (15 4.)

41 DJIEMEHTHI 6 bubmuoreka [JOK
' KBAaHTOBOM OITUKH https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 | AtomHoe s51po 5 Eubmiorexa OK

https://m.edsoo.ru/7f41c97c

Paspnen 5. DuemenTsl acrpoHomuu (7 4.)

5.1

OneMeHTbI
aCTPOHOMMHU U
acTpopU3NKU

7 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Pasnen 6. O00o6marmee noproperue (4 4.)

6.1 ‘ Oo6o0maromee

4

bu6mmoreka [JOK
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MOBTOPCHUE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
Hroro 68 4 7
10 knace
Ne n/n/ Tema ypoka
Ne B
pasnaene
Pazjnen 1. ®u3zuka u MeTOAbl HAYYHOI0 MO3HAHUSA (2 4.)
1/1 ®Pu3nka — Hayka o npupoje. Haydnsle MeTObI TO3HAHUSI OKPYKAKOIIETO MUpa
2/ Ponbe n MGCTOU(l)I/ISI/IKI/I B (popMI/IpOleHHH COBPEMEHHOM HAYYHOW KapTHUHBI MHpa, B
MIPaKTUYECKON JeSITEIbHOCTH JII0IeH
Paznen 2. Mexanuka (18 4.)
3 Mexannyeckoe nBukeHue. OTHOCUTENbHOCTh MEXaHUYECKOTO JIBUKEHUSI.
[lepemenienue, CKOPOCTh, YCKOPEHHE
4/2 PaBHOMEpPHOE PAMONIMHENHOE IBUKEHHE
5/3 PaBHOYyCKOpEHHOE MPSAMOJMHEUHOE ABMKEHHE
6/4 CBoboaHOE majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS
7/5 KpuBonuneiitHoe nBmxeHue. /[BrkeHne MaTepralbHOM TOUYKHU MO OKPY>KHOCTH
8/6 [Tpuniun otHocuTenbHOoCTH ["anunes. MHepuunanbHbie cucteMsl oTcueta. [lepBbiit
3akoH HproTOHa
9/7 Macca tena. C}/ma. [Tpunnun cynepno3unmu cui. Bropou 3akon HeroToHa 1yist
MaTepHUaIbHOW TOUKH
10/8 Tperun 3akoH HproTOHA 117151 MATEPHAIBHBIX TOUYEK
11/9 3akoH BceMupHoro taroreHus. Cuna tsoxectd. [lepBas kocMHuueckasi CKOPOCTh
12/10 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
13/11 Cuna tpenus. Koapduunent tpenus. Cua conpoTHUBICHUS IPU IBUKEHUH Tejia B
KUJKOCTU WJIH ra3e
14/12 [TocTynarensHoe U BpanaTeabHOE z[Bpm(eHHe"a6con10THo TBEpAoro tena. MoMeHT
cuibl. [Inedo cuiibl. YcnoBust paBHOBeCcHs TBEPAOTO Tela
15/13 Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBl MaTepUAIbHBIX TOUEK. IMITyIbC CHIIBI.
3aKOH COXpaHEeHUs UMITyJbca. PeakTHBHOE TBUKEHHE
16/14 PaGota u momrHOCTh cuiibl. KuneTnueckas sHEprusi MaTepuaibHO M TOUKH.
Teopema 06 U3MEHEHHH KHHETUYECKOI SHEPTUN
17/15 [ToTenmmaneHas sueprus. [loTennuansHas sHeprus ynpyro aeGopMupoBaHHOH
npyxuHbl. [loTeHnnanbpHast SHEPrus Tena BOIM3HM MOBEPXHOCTH 3eMIIU
[ToTeHnManpHbBIe U HEMOTEHIIUANBHBIE CUJIbI. CBSI3b pa0OTHI HEMOTEHIIMATBLHBIX
18/16 CUJI C U3MEHEHHEM MEXaHWYECKOUW SHEPIHH CUCTEMBI T€Jl. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUU
19/17 Ha6opaTopHasv1 pabota «VccnenoBanue cBs3U pabOThI CUIIbI C U3MEHEHUEM
MEXaHUYECKOM PHEPrUH Teja Ha MPUMEPE PACTSHKEHHS] PE3UHOBOTO HKT'YTay
20/18 KonTtponsHas padora o teme «Kunemartuka. JlnHamuka. 3aKOHBI COXpaHEHUS B

MCXAaHHUKE»

Pazgen 3. MoaekyasipHasi pu3uKa 1 TepMOAMHAMHKA (24 4.)



https://m.edsoo.ru/7f41c97c

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHUHETUYECKOU Teopun. bpoyHoBckoe

211 nskenue. Auddysus

22/2 Xapakrep ,[[BI/I)KGEII/ISI I/I}SSaI/IMOI[eI\/'ICTBI/ISI YyacTull BemecTsa. Moienu crpoeHust
ra3o0B, JKUJKOCTEH U TBEPBIX TEI

23/3 Macca monekyn. KosmuectBo BemnectBa. [loctostHHas ABoraapo

o4/4 TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp
Ienbcus

25/5 Wneanphsiii raz B MKT. OcHoBHOe ypaBHenne MKT

26/6 AOcoJroTHasl TeMIlepaTypa Kak Mepa CpeHeil KHHETUUECKOW SHEPTUH IBUKEHUS
MOJIeKyJ. YpaBHeHue MenaeneeBa-Knanelipona

2717 3akoH JlanpToHA. ["a30BbIE 3aKOHBI

28/8 JlaboparopHas pabota «lccnenoBanue 3aBUCMOCTH MEXy TapaMeTpamMu
COCTOSIHHUS pa3peKEHHOTO Ta3a

29/9 W3omnporieccsl B HACATBHOM Tra3e U UX TpaguuecKoe MpeCcTaBIeHIe
BHyTpeHHss sHEprusi TEpMOAMHAMUYECKOU CUCTEMBI U CIIOCOOBI €€ U3MEHEHHUSI.

30/10 KonudecTBo TemioTel u padoTa. BHYTpeHHSS SHEPTHS 0THOATOMHOTO HJICATBHOTO
rasza

31/11 Buier Termonepexaun

39/12 VY nenbHas TETIOEMKOCTh BemecTBa. KOTMYecTBO TEIIIOTHI IPH TeTIonepeade.
AnabaTHBIN MPOIECC

33/13 [lepBrlii 3aKOH TEPMOJMHAMUKH U €0 MPUMEHEHHUE K U30Ipolleccam

34/14 HeobGparumocTth mporieccoB B mpupoe. BTopoii 3akoH TepMoIMHAMUKA

35/15 [Mpunnun nevictust u KIT{ TerumoBoit MmanmmHb

36/16 IMux Kapro u ero KIT/J

37/17 DKOJIOTHYECKHE TTPOOIIEMBI TETUIOIHEPT€THKA

38/18 O6o06matomuii ypok «MosekymsipHast pusuka. OCHOBBI TEPMOJIUHAMHUKI)Y

39/19 Kountponsnas pabora o teme «MonekynspHas ¢puznuka. OCHOBBI
TEPMOIUHAMHUKIY

40/20 [TapooOpazoBanue u kKoHaeHcanus. Mcmapenue u kurneHue

41/21 AOCOIFOTHAsI 1 OTHOCHUTEJIbHAS BIIAKHOCTH BO3ayxa. HacklmeHHbIN T1ap

42/99 TBépnoe teno. Kpucraminueckue u amopgHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctayioB. XKuakue kpuctauibl. CoBpeMEeHHbIE MaTePHAIIBI

43/23 [1naBneHue u KpuctauM3alus. Y aenpHas TerioTa miasiaeHus. Cyonumanus

44/24 YpaBHEeHHE TEIJIOBOTO OamaHca
Pa3nen 4. DaexkTpoaunamuka (22 4.= 1 4. u3 pe3epBa)

45/1 DnexTpusalys Tell. JNeKTpudeckuu 3apsija. J[Ba Bua >IEeKTPHUUECKUX 3apsiioB

46/2 [TpoBOTHUKY, AUANEKTPUKH U TIOTYIIPOBOTHUKU. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiia

47/3 Bsaumonencrue 3apsnoB. 3akoH Kynona. ToueuHbIH 21EKTPUYECKUH 3apsij

48/4 Hanpsixk€HHOCTD 2neKkTprueckoro nofst. [[puHIun cynepno3uium dMeKTPHUECKUX
NoJIeH. JIMHUY HAaPSHKEHHOCTU

49/5 PaGora cun snektpoctatrueckoro nojs. [Torenmnuan. PazHocTh moTeHIANIOB

50/6 [TpoBOTHUKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJIe. JudneKTpuueckas
MIPOHUIIAEMOCTh

51/7 OnexkrpoeémkocTs. Konnencarop




52/8

DJeKTPOEMKOCTD INIOCKOTO KOHJICHCATOPa. DHEPrusi 3apshHKEHHOTO KOHJICHCATOPa

53/9 JlaboparopHas paboTa "M3MepeHue 3JIeKTPOEMKOCTH KOHIeHcaTopa"
[MpuHIMT NEiCTBUS ¥ MPUMEHEHHE KOHICHCATOPOB, KOTIMPOBAIBHOTO armapara,
54/10 CTPYHHOTO MPUHTEpA. DIEKTPOCTATUYECKAS 3aIUTA. 3a3EeMIICHHE
AIIEKTPONTPUOOPOB
55/11 DNEeKTPUYECKUN TOK, YCIOBHS €ro cyiiecTBoBanus. [loctosinublil Tok. Cuia Toka.
Hanpsokenue. Conpotusienue. 3akoH Oma Juis ydacTka Lenu
56/12 [TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAUMHEHNE IIPOBOIHUKOB.
JlaGopatopHas paboTa «/3ydeHrne CMEIIaHHOTO COETMHEHHSI PE3UCTOPOB
57/13 PaboTa 1 MOIITHOCTH AIEKTPUIECKOTO TOKa. 3akoH J[xoyis-JIenna
3akon Oma 1t IOJTHOM (3aMKHYTO#) aNeKTprudeckoi renu. KopoTkoe 3aMbIkaHue.
58/14 JlabopaTtopHnas pabora «M3mepenne DJIC ncTouHnka TOKa U €ro BHYTPEHHETO
CONPOTHUBIICHUS
59/15 DNeKTpOHHas MMPOBOJAUMOCT TBEPIBIX METAUIOB. 3aBUCUMOCTh COTIPOTHUBIICHUS
METAJUJIOB OT TeMIiepaTypbl. CBEPXIPOBOJUMOCTh
60/16 DNEeKTPUYECKUH TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB
61/17 [TonympoBoAHHMKH, X COOCTBEHHAS U IPUMECHAs TPOBOIUMOCTh. CBOMCTBA p—N-
niepexoja. [lorympoBoIHUKOBBIE TPHOOPHI
62/18 DIEKTPUYECKHUH TOK B PACTBOPAX M pacIuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUMAIUA. DIEKTPOJIN3
63/19 DIEKTPUYECKHUH TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENIBHBIN pa3psl.
Mounnus. [lnazma
64/20 DnexTpuyeckue NpuOOpbl U YCTPOMCTBA U UX MPAKTHUECKOE IPUMEHEHUE.
[IpaBuna TexHukH 0€30MaCHOCTU
65/21 O6o0maromuii ypok «JIEeKTPOJMHAMUKA
66/22 KonTtponbHas padoTa o TeMe «aekTpocTaTika. [loCTOSHHBIN AIeKTPUIECKHI
TOK. TOKH B pa3IMUHBIX CpEAax»
67/23 KontposbHas padoTa o teme "IneKTpoauHaMuKa"
68 O6o06maronuii ypok mmo Temam 10 kiacca
11 kaacc
Ne n/nf Tema ypoka
Ne B
paszjiene
Pasznea 1. Duekrpoaunamuka (11 4.)
11 HOCTOSIHHE;IG MarHuThl U UX B3aHMoz[eﬁCT33He. MarnutHoe nose. Bekrop
MarHUTHOM MHAYKIUHU. JINHUU MarHUTHOM MHIYKIIUU
22 MaruuTtHoe noJje npoBogHuKa ¢ TokoM. OnbIT Opcerena. B3aumoeiicteue
MIPOBOJIHUKOB C TOKOM
3/3 JlaboparopHas paboTa «/3yueHne MarHUTHOTO TOJISI KATYIIKU C TOKOM»
JleiicTBre MarHUTHOTO TIOJISL HA MPOBOJIHUK ¢ TokoM. Cuia Amrepa.
4/4 JlaboparopHas padota «lccnenoBanue qeiCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»
5/5 JleiicTBre MarHUTHOTO TIOJISL HA IBIDKYIIYIOCS 3apsDKeHHYIO yacTuiy. Cuna
Jlopenna. Pabora cuist Jlopeniia
6/6 DOnexTpoMarauTHast MHAYKIHs. [ToTok BekTopa MarHUTHON uHAYKIUU. 3J1C




MHIYKIHU. 3aKOH IEKTPOMarHuTHOM nuaykuuu Papanes

717 JlaboparopHas pabota «MccrneqoBanue sBICHUS YIEKTPOMATHUTHON WHTYKITUI

8/8 WNunykruBHOCTh. SIBneHue camonnaykuuu. 3C caMOMHAYKINMU. DHEPIrHUst
MarHUTHOT'O NOJISl KATYUIKU C TOKOM. DJIEKTPOMAarHMTHOE T0JI€
TexHuueckre ycTpoicTBa U X MPUMEHEHHE: TIOCTOSIHHBIE MaTrHUTHI,

9/9 AJIEKTPOMArHUTHI, EKTPOABUraTENb, YCKOPUTEIN JIEMEHTAPHbBIX YaCTHII,
WHIYKIIHOHHAS TIeYh

10/10 O6o6maromuii ypok «MarHuTHOE 1oJje. DJISKTPOMArHUTHAST MHITYKITHSI

11/11 KoHnTponsHas pabora o Teme «MarHutHoe 1mosie. JICKTPOMArHUTHAS WHIYKIIHASDY
Paznen 2. Kosiebanusi u BosiHbI (24 4.)

12/1 CBoOo1HBIE MeXxaHUYecKue Kosiebanus. ['apMoHndeckue kojaebanus. Y paBHEeHHE
rapMOHU4ecKHX Kosiebanuil. [IpeBpaienue sneprun

13/2 JlabopaTtopHnas pabota «lccnenoBanue 3aBUCUMOCTH TIEPUO/Ia MAJTBIX KOJICOAHMI
rpy3a Ha HUTH OT JUTMHBI HUTH U MacCHI TPy3a»
Konebarenbubid kKoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS B

14/3 UJeabHOM KOoJIeOaTeIbHOM KOHTYpe. AHAJIOTHSI MEKTy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

15/4 ®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUU B HI€ATbHOM K0JIe0aTeIbHOM
KOHTYpe

16/5 [IpencraBienue o 3aTyxaromux KoneOaHUsIX. BbIHY X IeHHbIE MEXaHUYECKHe
koJsiebanus1. Pesonanc. BeiHyXIeHHBIE DJIEKTPOMArHUTHBIE KOJIEOaHMS

17/6 [Tepemennbid Tok. CHHYCOMATBHBIA IEPEMEHHBIM TOK. MOIITHOCTh EPEMEHHOTO
TOKa. AMIUTUTYTHOE U ACHCTBYIOIIEEe 3HAUEHHUE CHJIbI TOKA U HAPSHKEHUS

18/7 Tpancdopmarop. [IponsBoacTBo, nepenaya U NOTpeOICHUE IITEKTPUICCKOM
SHEpruu

19/8 YcTpoiicTBo MPaKTHYECKOE MPUMEHEHHE JIEKTPHIECKOTO 3BOHKA, TeHepaTopa
MEPEeMEHHOT0 TOKa, JMHUM AJIeKTponepeaay

20/9 DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE OMEKTPOSHEPT L. Kynbrypa
WCII0JIb30BAHHUS AJIEKTPOIHEPTUU B TOBCETHEBHO U KU3HU

21/10 MexaHnuyeckue BOJIHBI, ycioBus pacrpoctpanenus. [lepuosa. CxkopocTb
pacnpocTpaHeHus U ATuHa BOJHbL. [lonepeunblie v mpog0abHbIE BOJIHBI

22/11 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa

23/12 DNEeKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA M CKOPOCTh. [lIkana 3eKTpOMarHUTHBIX
BOJIH

24/13 [TpuHIMIBI paguocBs3u U TeneBuaeHus. Pa3Butue cpencTs cBsa3u. Paguonokamus

25/14 KontponpHas padota «KosebaHus v BOTHBD)

26/15 [IpsimonmHeitHOE pacpocTpaHEHHE CBETa B OJTHOPOAHOM cpeze. ToueuHblit
UCTOYHUK cBeTa. JIyd cBeTa

27/16 OTtpaxeHue cBeta. 3aKOHbI OTpakeHus cBera. [locTpoeHune n300paxeHuu B
IIJIOCKOM 3€pKajie

28/17 IIpenomnenue ceeta. [lonHoe BHyTpeHHEe oTpaxeHnue. [IpenenbHbIn yrou
MIOJIHOTO BHYTPEHHET0 OTPaXKEeHHUs

29/18 JlaboparopHas pabota «/3MepeHne nmokazaresus NPETOMIICHHS CTEKIIa

30/19 JIunzel. [loctpoenne nzodpaxenwuii B mua3e. DopMynia TOHKOW JTHMH3BL.
YBenu4yeHue JIMH3bI

31/20 JlaGopatopHas pabota «MccienoBanue CBOMCTB N300paKEHUN B JIMH3AX»




Hucnepcus ceera. CrioxxHbIi coctaB 6enoro ceera. L[set. Jlaboparopuas padota

32/21
«HabmogeHne 1ucnepcun CBeTay

33/22 Wntepdepennus ceera. Audpakius csera. Judpakunonnas pemérka

34/23 [TomepeunocTs cBeTOBBIX BOJH. [lomsipu3anust cBera

35/24 Ontuyeckre mpuOOPHI M YCTPOKUCTBA M YCIOBHS UX 0€30MaCHOTO MPUMEHEHUS
Pazjen 3. OcHOBBI cienMaJIbHOM TEOPUU OTHOCUTEJIbHOCTH (4 4.)

36/1 I'pann1IBI IPUMEHNMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTel cienuanbHOU
TEOPUH OTHOCUTEILHOCTHU

37/ OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€eUIEHUE BPEMEHU U COKpAaIllEHUE
JUIMHBI

38/3 DHeprus U UMIYNbC PEIATUBUCTCKOUW YacTUIIbl. CBSI3b MACChl C SHEPTUEU U
HUMITYJIbCOM. DHEPIUsl MOKOS

39/4 KontponsHas padota «Ontuka. OCHOBBI CTIEIIHAIILHON TEOPUHA OTHOCUTEIIBHOCTH
Pasnen 4. KanToBasi pusuka (15 4.)

40/1 ®otonsl. opmyna [1nanka. JHeprus U UMIyIbe GOTOHA

41/2 OTtkpeiTue u uccienoBanue Gorodddexra. OnbiTel A. I'. CroneToBa

1213 3akoHsl poTorddexra. YpaBHeHue DuHmTerHa uid Gotosaddexra. «KpachHas
rparuiay Gororddexra

43/4 HaBnenune cBeta. OnpiTe! [1. H. JIebeneBa. XuMmudeckoe IEHCTBHE CBETa

44/5 Texnuueckue ycTpoicTBa U MPAKTUYECKOE MTPUMEHEHUE: (POTOAIEMEHT,
(dhoTomaTunk, coaHeUHas OaTrapes, CBETOINO

45/6 Pemrenue 3amay o teMe «JIeMEHTHI KBAHTOBOM OIITUKNY

16/7 Mogenb aroma Tomcona. OnbiTel Pezepdopaa 1mo paccessHUIO o-4acTHII.
[lnanerapHas MoJieIb aTOMa

47/8 IToctynarsr bopa

48/9 Wznyuenue u nornomienue GOTOHOB MPH MEPEXOIE€ aTOMA C OJHOTO YPOBHS
SHEPruu Ha Ipyrou. Buasl ciekTpos

49/10 Bonnossle cBoricTBa yactuil. Bonnsl ne bpouns. KopnyckymnsipHo-BoJHOBOW
nyanu3M. CIIOHTaHHOE ¥ BBIHYXJACHHOE U3TTyUeHUE

50/11 OtkpsiTue paguoaktuBHocTU. OnbIThl Pe3epdopaa nmo onpeneneHuio cocraBa
PaMOAKTUBHOTO U3ITyYCHUS

51/12 CpomuictBa anbda-, 6eta-, raMMa-u3nydeHus. BiusHue paInoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI

52/13 OTtkpbiTHE TPOTOHA U HEUTpoHA. M30TOMBI. Asnba-pacnaa. DIEeKTPOHHBIU U
MO3UTPOHHBIM OeTa-pacnajl. ['aMMa-u3inyueHue

53/14 DHeprus CBA3U HYKJIOHOB B sifipe. SnepHble peakiuu. SaepHbeId peakTop.
[TpoGnembl, MepCrneKTUBbI, SKOJIOTHUECKHUE ACTIEKTHI SIEPHOU SHEPTETHKU
OneMeHTapHble YacTUIbl. OTKpBITHE MO3UTPOHA. MeToabl HaOMI0IeHUS U

54/15 perucrpanum 3neMeHTapHbIX yacTull. Kpyrisiii cton « DyHnaMeHTalbHbIE
B3aMMOIeUCTBUs. ENMHCTBO pU3HMUEeCKOU KapTHHBI MUPa»
Pa3nen 5. Daementsl actponomud (7 4.)

55/1 Bun 3B€3anoro Heba. Co3Be3usi, spKue 3BE31bl, TNIAHETHI, UX BUTUMOE JBHKCHHE.
ConneuHas cucrema

56/2 Connue. ConHeunast akTUBHOCTb. McTtounuk sHeprumn CoJiHIa 1 3B€311

57/3 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI TTIaBHOU NOCJIEJOBATEIBHOCTH.




Buyrpennee crpoenue 38€31. COBpeMEHHBIE NPEACTABIEHUS O IPOUCXOXKICHUN U
sBosronu CosiHIa U 3BE3]

Mneunslii [1yrs — Hama 'anaktuka. Ilonoxenue n nquxenne ConHua B

58/4 .
lNaaktuke. ['asakTuky. YepHble ABIPHI B siApax FaTaKTUK

59/5 Bcenennas. Pa36eranue ranaktuk. Teopust bonbioro B3peiBa. PenmmkroBoe
u3nydeHue. MeraranakTuka

60/6 Hepemennsie mpo0ieMbl aCTPOHOMUU

61/7 KoHnTposabHas padota «21€MeHThl aCTPOHOMUHU U aCTPO(UZUKID)
Pa3nes 6. O6o0maromee nosropenue (4 4.+ 3 4. peseps)

62/1 O6o0matomuii ypok. Poss pusmku u acTpOHOMHUN B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOMN M STHYECKOH chepax NesTeTHHOCTH YeI0BEKa

63/2 06061112”1}01111/1171 ypok. Posib 1 MecTo pU3UKH U aCTPOHOMUU B COBPEMEHHOM
HAyYHOH KapTHHE MUpa

64/3 O606maromuit ypok. Ponb ¢pusndeckoii Teopuu B popMUPOBAHUHN IPEICTABICHUN
0 (pusmveckoi KapTHHE MHUpa

65/4 O6o06maromuit ypok. Mecto gpusndeckoir KapTHHbI MHpa B oOuiem psry
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUH O IPHPO,IE

66/5 MarHuTHO€ 1oJie. DJIeKTpOMarHuTHAsT WHTYKIINs

67/6 Ontrka. OCHOBBI CHIEIMATBHON TEOPHUH OTHOCHUTEITLHOCTH

68/7 KBanTOBas (hnznka. DeMeHThl aCTPOHOMHUH H aCTPO(PHU3UKH
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