PACCMOTPEHA u TTPHHATA
#a sacegadin MO vinTesch MatemMatHii,isHEn i

HHOOPMATHRYN
2087 N /

NPOTOKOA 0T . o3
PykoBoauTess: WW_-’F.I’ Jaituesn

COI'IACOBAHA
3awm .mpcxmsu o Y3P: y H.3 Kosiosa
nol » —g 2(@(

PACCMOTPEHA H NPHHATA
K JCCIAHIN NEIArOrHHeckoOro CoseTa, NpOToKOI
or«df » 2003 1 No

YTBEPKAEHA n BB
HPHKILS OT o = 20”r. No 7%

mlw e kas CO imvcHn

o
| ofsendggarnads
\ o 1w

-

PABOYASI IPOTPAMMA
yuednoro npeamera «@u3uKa»
Ha YPOBHE Cpe/iHero oduiero odpazoBaHus
MBOYVY «Crapomoxummnckast COLL nmenn B.®. Tapacosa»
AkcybaeBCKOro MyHHLHMNaabHOrO paiiona PT

Cpok peazimzaimu nporpammei: 2 roja

CoctannTent nporpamver: 3afimesa Il ..
YUWTCIS NCPROI KBLIHDHKALHOHHON KaTeropun



Conepxanne y4yeOHOro mnpeamera, Kypca ( BTOM YHCJIe BHEYPOUHOH /1eATEIbHOCTH),
yueOHOT0 MOIYJast

10 KJIACC

Paznen 1. ®u3znka u MeToAbI HAYYHOTO MO3HAHUS

@uszuka — Hayka o npupoze. Hayunsle MeTonbl IO3HAHUS OKPYKaIOIEro Mupa. Poibs skcniepuMenra
U TEOPUH B IIPOLECCE MO3HAHUS IPUPOBL. DKCIIEPUMEHT B (hU3HKE.

MopenupoBanue (U3UUECKUX SIBICHUN U mpoueccoB. Hayunble runores3bl. PuU3ndeckue 3aKOHbI U
TeopuH. ['paHUIIEI TPUMEHUMOCTH (HH3NUCCKUX 3aKOHOB. [IPHHIIAIT COOTBETCTBHAL.

Ponb u Mecto ¢u3uku B (HOPMUPOBAHHM COBPEMEHHON HAyYHON KapTHHBI MHUpPA, B MPAKTHUECKOH
JeATEIbHOCTH JIOJCH.

JleMoHcTpanuu

AHanorossle ¥ IU(QPOBBIE H3MEPHTETBHBIE TPUOOPEI, KOMIBIOTEPHBIC JATUHKH.

Pa3gen 2. Mexanuka

Tema 1. Kunematuka

Mexanuyeckoe nBHKeHHE. OTHOCHTENBHOCTh MEXaHWYecKkoro nBkeHus. Cucrema otcuéra.
Tpaexropus.

[lepememnienne, ckopocTh (CpelHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM
TOYKH, UX MPOEKIIMU HA OCU CUCTEMbI KoopauHaT. CllojkeHue NepeMenieHNH U CI0KEeHHe CKOPOCTeH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKeHNe. [ paQuky 3aBUCHMOCTH KOOpJAWHAT,
CKOPOCTH, YCKOPEHHSI, ITyTH U NIEPEMEICHNS] MaTepraIbHON TOYKH OT BPEMEHHU.

CBobosHOe najieHne. Y CKOpeHHe CBOOOHOTO MaleHHs.

KpuBonuneitHoe nBrxenue. [[BukeHHe MaTepHaTbHOW TOYKH MO OKPYXHOCTH C IOCTOSIHHOW ITO
MOJIIyJIFO CKOPOCTBIO. YTJIOBas CKOpOCTb, JHMHEHHas cKkopocTh. Ilepuon u wacrora oOpalueHus.
LeHnTpocTpeMuTenbHOE YCKOPEHHE.

TexHHYECKHE YCTPOICTBA U NMPAKTUUECKOE IPUMEHEHHE: CIIUIOMETP, IABHKEHHUE CHAPSAOB, LICITHBIE
Y PEMEHHBIE NTEPEIAaUH.

JeMoHcTpauu

Mopens cuctemMbl 0TCUETa, WILTIOCTPALMS KHHEMATHUECKUX XapaKTePUCTHK JIBHKCHHUSL.

[IpeoOpa3oBaHue ABMKEHUH C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3pe:KEHHOM MPOCTPAHCTBE.

Habnronenue apmxeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Uzmepenne yckopeHusi CBOOOIHOTO TaICHNUSI.

Hampasnenue ckopocTy IpH ABMKEHUU 110 OKPY>KHOCTH.



YueHnueckuii 3KCIEPUMEHT, 1a00paTOpHbIE PAOOThI

W3yueHne HepaBHOMEPHOT'O IBUKEHUS C 1I€JIbI0 ONPEAEICHNs MTHOBEHHOH CKOPOCTH.

HccnenoBanue COOTHOLICHUS. MEXAY IMYTSAMU, IPOHIEHHBIMU TEJIOM 3a MOCIIEA0BATEIbHbIE PaBHbIE
IIPOMEKYTKU BPEMEHHU IIPU PaBHOYCKOPEHHOM JBM)KEHHH C HA4aJIbHOM CKOPOCTBIO, paBHOH HYJIIO.

WzyueHue ABWKEHHUS IAPUKa B BA3KOH KHUKOCTH.

W3ydenue ABMKEHHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun oraocurensHocTH [amunes. [lepsriit 3akon HeioTona. HepunanbHbIe cCHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoil 3akon HbioToHa a1 MaTepuaabHON
ToukH. Tperuit 3akoH HproTOHA /17151 MaTepraibHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna TspkecTH. IlepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (IoKkos, ckoibxkeHus, kaueHus). Cuna tpeHusa. Cyxoe TpeHue. Cuna TpeHuUs
CKOJBXKEHUSI U cuia TpeHus nokost. Koaddumument tpenus. Cuna COMPOTUBICHUS NPH JBH)KEHUH Tejla B
XKUIKOCTU WU Ta3e.

IMocTynaTtenbHOe U BpalllaTeNbHOE JBHXKEHUE a0COMIOTHO TBEPAOTrO TeNa.

MoMeHT cHIIbl OTHOCUTENBHO OcH BpatieHus. [linedo cumbl. Y cnoBus paBHOBeCHs TBEPIOTO Tea.

TexHuueckue ycTpoiicTBa U NMPAKTUUECKOE NPUMEHEHHUE: NOALINIHUKY, ABUXKEHUE HCKYCCTBEHHBIX
CITyTHHUKOB.

JleMoHcTpanuu

SIBnenne nHEpUIUN.

CpaBHEHHE MacC B3aUMOAEIHCTBYIOIUX Tel.

Bropoii 3akon HerotoHa.

Wzmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(opMaruu.

HeecomocTs. Bec Tena npu yckopeHHOM MOABEME U MATCHHUH.

CpaBHEHHUE CHJI TPEHUS TIOKOs1, KAUEHHS U CKOJIbXKEHHS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buasl paBHOBeCHSI.

YueHn4ecKkHit 3KCIePUMEHT, 1a00paTOpHbIe PabOThI

W3zydenue nBmkeHNs Opycka 10 HAKJIOHHOM TIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HHUKAIOIUX B NPYKHHE U PE3UHOBOM 00pasle, oT
ux aedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPJOTO TeJla, UMEIOIIETO OCh BPALIECHHS.

Tema 3. 3aKoHBI cCOXpaHEeHUS B MeXaHHKe

Wmnynse MaTepuanbHOM TOUYKHM (Tela), CHUCTEMBl MaTepHalbHBIX TOuUeK. VIMIyIbc cuiibl U
M3MEHEHNE UMITyJIbca Tella. 3aKOH COXPaHEeHUs UMITyJIbca. PeakTHBHOE ABHKEHUE.

Pabora cuiibl. MOIIHOCTB CHITBL.

Kunernyeckas sneprust MaTepuanbHoil Touku. Teopema 00 N3MEHEHUN KMHEeTHYECKOH SHEpTHN.

IortennuaneHas sHeprus. IloTeHuuanbHas SHeprust ynpyro AehOpMUPOBAHHONW —IIPY>KUHBL
[TorennmanbHas sHeprus Tena BOIM3H NOBEPXHOCTH 3€MIIH.

HOTCHL[I/IaJ'IbH])IC U HCIIOTCHLHUAJIBbHBIC CHIIBI. CB$I3b pa6OTbl HCIIOTCHIHAJIBHBIX CHUJI C H3MCHCHUCM
MEXaHMUYECKON HEPTHH CUCTEMBI TeJ. 3aKOH COXPAaHEHUSI MEXaHNYECKOH PHEPTUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHUSL.

TexHHuecKre yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEP, NPYKUHHBIA MUCTOJET,
JBIDKEHHE PaKeT.

JleMoHcTpanuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeaktuBHOE nBHXKEHUE.

[Mepexox NOTEHIMAIBLHOM YHEPTHU B KHHETHYECKYIO U 00paTHO.

YueHn4eckuii 3KCIEPUMEHT, 1a00paTOpHbIE PAOOTHI

Wzyuenne abCOMIOTHO HEYNPYTOTO y1apa C MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3u pabOTHl CHJIBI ¢ HW3MEHEHHEM MEXaHMYECKOW HSHEprHU Tela Ha IpUMepe
pacTsHKEHUs! PE3MHOBOTO JKI'YTa.

Pazgen 3. MoJiekyJisipnast Gu3MKa ¥ TePMOAUHAMHKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeoOpUuM

OCHOBHBIE TIOJIOKEHUS MOJIEKY/IIPHO-KUHETUYECKOH TEOpUHM M MX OIBITHOE OOOCHOBAHUE.
BpoyHoBckoe nBrkenue. Juddysus. Xapakrep IBIDKSHUS W B3aUMOJCHCTBUS YacTHIl BemecTBa. Mojenu
CTPOEHHUS Ta30B, XKUAKOCTEH U TBEPABIX Tel U OOBACHEHHE CBOMCTB BEILECTBA HA OCHOBE 3TUX MOJENEH.
Macca u pa3meps! Mosiekys1. Konndectso Bemectsa. [loctossHHas ABoraapo.

TemoBoe paBHOBecue. TeMmeparypa u e€ n3mepenue. lllkana remneparyp Llenscus.

Mogenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKOW TEOPUU HJI€aIbHOTO
raza. AGCOJIOTHAs TeMIepaTypa Kak Mepa CpelHeld KMHETHYECKOH SHEPruu TEIUIOBOTO IABMKEHHS YacTHUL]
ra3a. Illxana temneparyp KenbBuna. ['asoBble 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon
HanbroHa. HM3ompouecchl B HIEaIbHOM TIa3e € HOCTOSIHHBIM KOIMYECTBOM BeullecTBa. I'paduueckoe
IIPEICTaBIEHUE U30IPOIIECCOB: H30TEPMa, H30X0pa, u300apa.



TexHuueckue ycTpoiicTBa U IPAaKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeETp.

HemoHncTpanun

OmbIThl, JOKa3bIBAIOLIME IUCKPETHOE CTPOCHUE BELIECTBA, (oTorpaduu MOJEKYI OpPraHMYECKUX
COEJMHEHHH.

OmnbiTel 10 1U( y3UU KUIKOCTEN U ra3oB.

Mopens GpOYHOBCKOTO ABHYKECHHSI.

Mogens onsiTa llTepHa.

OnbITHI, 10Ka3bIBAIOIUE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBHSL.

Mopens, WILTIOCTPUPYIOLIast IPUPOAY JaBJICHHS ra3a Ha CTEHKH COCy/a.

OnbITh, WUTIOCTPUPYIOLINE YPaBHEHUE COCTOSIHUS UJI€AIbHOTO ra3a, H30MPOIECCHI.

YueHn4ecKkuit 3KCIEPUMEHT, 1a00paTOpHbIE PaOOThI

OmnpezeneHne Macchl BO3/yXa B KJIACCHOW KOMHATE Ha OCHOBE H3MEpEHH 00bEMa KOMHATHI,
JIaBJICHHUS U TEMIIepaTyphl BO3/1yXa B HEl.

HccnenoBanue 3aBUCHMOCTH MEX/ly IIapaMeTpaMH COCTOSIHUS pa3peKeHHOT0 Ira3a.

Tema 2. OcHOBBI TEPMOIUHAMUKHI

TepMmonuHamudeckast cucteMa. BHYTpeHHss SHEpTUs TEPMOAUHAMUYECKON CUCTEMBI U CIIOCOOBL €€
n3MeHeHus. KonndaecTBo TemnoTsl u padota. BHYTpeHHss1 SHeprusl 0JHOATOMHOTO HJealbHOTo ra3a. Buasl
TeIUIoNepeauu: TEIUIONPOBOAHOCTb, KOHBEKIMS, W3IyueHHEe. YJeNbHas TEIIOEMKOCTh BELIECTBa.
KonnyecTBo TemnoTh! NpH TeIuionepegaye.

Ionstue 06 anuabarHoM nporecce. IlepBblil 3akoH TepMoIUHAMUKU. IIprMeHeHNe IEpBOro 3aKOoHa
TEPMOJMHAMUKH K H3omporeccaM. ' papuieckas HHTepIpeTanus padoTHI rasa.

Bropoii 3axoH TepmorHamMuki. HeoOpaTuMocCTh MporeccoB B MpUpoIe.

TermoBble MamuHEL [IpUHOWNBI JeHCTBHS TEINIOBBIX MamuH. [IpeoOpa3oBaHWst SHEPrHH B
TeIioBbIX MamuHax. KoaddunueHt nonezHoro aeiictsus TemioBod Mammubel. [uxn KapHo u ero
KO3 QHUITUECHT TIOJIE3HOTO ACUCTBHSL. DKOJIOTHUECKHE MPOOIEMbI TEINIOOHEPTETHKH.

TexHuueckue yCTpOHCTBA M MpPaKTHYECKOe IPUMEHEHHE: JBUraTelb BHYTPEHHETro CropaHus,
OBITOBOM XOJOAWIBHHK, KOHIUIIHOHED.

JeMoHcTpanuu

V3meHeHne BHYTpEeHHEH SHEPTUH Tella MPH COBEPIICHUH pabOTHI: BBUICT MPOOKH M3 OYTHUIKH ITOJ
JeHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(upa B JIATYHHOU TpyOKe MyTEM TpeHHUs (BUICOAEMOHCTPALINS).

W3meneHnne BHYyTpeHHEW YHEPTrUH (TEMIIEpaTyphl) Tela MpH TeIionepeaaye.

OmnsIT 110 aauabaTHOMY PacIIMPEHUIO BO3yXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTATEIIs BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JABUTATEIIS.

YueHn4eckuit 3KCIIEPUMEHT, 1a00paToOpHbIe PaOOTHI

W3mepenne yaensHON TETIOEMKOCTH.

Tema 3. ArperaTnsblie cocTosiHus BellecTBa. @a3zoBble Mmepexoabl

IMapooOpa3zoBanue u KoHAeHcaims. Vcmapenne W KurneHue. AOCONIOTHAasSE W OTHOCHTENbHAS
BJIQXKHOCTH Bo3ayxa. HacklleHHbI nap. YaenbHas TEIIoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl
KHUIICHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONUS CBOHCTB KpUCTaIOB. JKuakue
kpuctamisl. CoBpeMeHHble Marepuansl. IlnaBieHne M KpucTaM3alus. YIeNbHas TEIUIOTa IJIaBJICHHUS.
CyOnumarysi.

YpaBHEHHE TEIIOBOTO OaaHca.

TexHuyeckue yCTpOHCTBAa M IPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U NCUXPOMETP, KaJOPUMETD,
TEXHOJIOTHH TIOJTY4EHHsI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIe HAHOMATepHaJIOB, 1 HAHOTEXHOJIOTHH.

JeMoHcTpamu

CBolicTBa HACHIIIEHHBIX TTApOB.

Kunenue npu noHMKeHHOM JaBJICHUH.

Crioco0Obl U3MEpEHHsI BIAXKHOCTH.

HaGimoneHre HarpeBaHHs M IUIABJICHUS] KPHCTAJUTHYECKOTO BELIECTBA.

JleMoHCTpaLus KPUCTAIIIOB.

Y4aeHn4ecKuid SKCIePUMEHT, Ta00paTOpHBIE PabOTHI

W3mepenne OTHOCUTENILHON BIAKHOCTU BO3/yXa.

Paznen 4. DaexkTpoguHaMuka

Tema 1. DnekTpocTaTUKa

OnexkTpuzauus Tell. OyeKkTpudeckuidl 3apsan. JIBa Buzpa anexTpuueckux 3apsnoB. [IpoBonHUKH,
JU3JIEKTPUKH U TTOJIYTIPOBOIHUKH. 3aKOH COXPAaHEHHS HIIEKTPUIECKOTO 3apsiia.

Bzaumopeiictsue 3apsnoB. 3akoH Kynona. Toueunslit anexTpuyeckuil 3apsaa. DIEKTPHUUECKOE TOJIE.
Hanpsok€HHocTh  amekTpuyeckoro mois. IlpuHIMI cyneprno3uuuu  3JeKTpuueckux mnoned. JluHum
HanpsHKEHHOCTH JIEKTPUUECKOTO TIOJIS.

Pabora cui anextpocraTnyeckoro mosisi. [lotennuan. PasHocts morenumanos. IlpoBogHuku u
JUIICKTPUKH B SJIEKTPOCTATHYECKOM ToJIe. J{MdIeKTpruiecKas IPOHULAeMOCTb.

Onexrpoémkocts. KonpeHncarop. DneKTpo€MKOCTh MIIOCKOT0 KOHJEHCATOpa. DHEPTHsl 3apsKEHHOTO
KOHJIEHCATOPA.



TexHuueckne yCTPOHCTBA W IPAKTUYECKOE HNPUMEHEHHE:  3JIEKTPOCKOI,  3JIEKTPOMETp,
JIEKTPOCTATHYECKasl 3aIlNTa, 3a3eMJICHHE DSJIEKTPONPHOOPOB, KOHACHCATOp, KOMUPOBAIBHBIN ammapar,
CTPYWHBII IPUHTED.

HemoHncTpanun

Y CTpoHCTBO M IPUHIMII AEHCTBHSA DIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DJeKTpUYecKoe MoJie 3apsHKEHHBIX Tell.

IIpoBOTHUKHM B 3JIEKTPOCTATUYECKOM TIOJIE.

DJeKTpocTaTHYecKas 3aluTa.

JIM371eKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IUIOMIAIU IUIACTHUH, PACCTOSHUS MEXIY
HUMM U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHXKeHHOTO KOHJIEHCATOPa.

Y4eHUUECKU IKCTIEPUMEHT, J1a00paTopHbIC pabOThI

H3mepenue 3JeKTpoEMKOCTH KOHAEHCaTopa.

Tema 2. IlocTosiHHbIN dNekTpHYecknii TOK. Toku B pa3auyHbIX cpeaax

DneKTpuIecKuil TOK. Y CIOBUS CYIIECTBOBAHHUS AIIEKTPUIECKOTO ToKa. McTtounmku Toka. Crima Toka.
ITocTOSAHHBIN TOK.

Hampsokenune. 3akon OMa 11 ydacTKa IeTH.

ONeKTpUYEeCcKOe CONPOTHBIECHHE. YeJIbHOE CONpOTHBIEHUE BemiecTBa. IlocienoBarenbHOE,
napajienbHoe, CMEIIaHHOE COEIMHEHHE IPOBOAHUKOB.

Pabora snexTpuueckoro Toka. 3akoH Jxoyis—JIeHna. MOIHOCTb 3J€KTPUUECKOTO TOKA.

DNeKTPOABIKYIIAsl CHJIa U BHYTPEHHEe COIPOTUBJIICHHE MCTOYHWKA TOKAa. 3akoH OMa Ui MOJTHON
(3aMKHYyTOI1) 21eKkTpuyeckoil nenu. KopoTkoe 3aMbIkaHue.

ONeKTpOHHasT MPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBHCHUMOCTh CONPOTHUBICHHS METAIJIOB OT
Temneparypsl. CBEpXIpPOBOIUMOCTb.

DnekTpudecKuil TOK B Bakyyme. CBOWCTBA dNIEKTPOHHBIX ITY9IKOB.

[onynpoBoauuku. CoOCTBEHHass W MIPUMECHAs MPOBOJAMMOCTb MOJIYNpPOBOIHHKOB. CBolicTBa p—N-
nepexona. [1oaynpoBoJHUKOBEIE IPHOOPEL.

OnexTpuyecKuil TOK B pacTBOpax U PacIuIaBax 3JIEKTPOJIUTOB. DJIEKTPOIMTHUYECKAS AUCCOLUAIUS.
DIEeKTPOIH3.

OnexTpuyeckuil TOk B razax. CaMocTOATENbHBIN U HECAMOCTOSTENbHbIN pa3pan. Monnus. [Tnasma.

TexHuueckne YCTPOWCTBA M IPAKTUYECKOE IPHMEHEHHE: aMIepMETp, BOJIBTMETP, peocTar,
HUCTOYHUKU TOKA, O3JIEKTPOHArpeBaTeNIbHbIE TNPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIH IHON, TEPMHCTOPEI W (OTOPE3UCTOPHI, ITONYIPOBOJHHUKOBBIA AHO,
rajJbBaHHKa.

HemoHcTpanun

I/I3Mepel-me CHJIBI TOKA U HAIIPSIKCHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIMHIPUYECKUX NMPOBOJHUKOB OT JUIMHBI, IJIOIMIAIAH IONEPEYHOTO
CCUCHUS U MaTepHana.

CMernraHHOe coelMHEHUE MTPOBOIHUKOB.

ITpsimoe n3MepeHue >IeKTpoABIKYIIeH cuibl. KopoTkoe 3aMblkaHKE TajbBAaHHYECKOTO 3JIEMEHTa U
OIIEHKA BHYTPEHHET'O CONPOTHUBIICHUS.

3aBI/lCI/IMOCTb CONIPOTUBJICHHUS METAJIJIOB OT TEMIICPATYPHI.

[IpoBOIMMOCTD AIIEKTPOIUTOB.

HckpoBoii pa3psiz ¥ IPOBOJUMOCTD BO3/1yXa.

OJZ[HOCTOpOHHHSI MPOBOAMMOCTb AUOJA.

Y4aeHn4ecKuid SKCIePUMEHT, Ta00paTOpHBIE PabOTHI

W3y4eHne CMEIaHHOTO COEMHEHUS PE3UCTOPOB.

W3mepeHnne 351eKTpoABMKYILEH CHIIbI HCTOYHHUKA TOKA M €T0 BHYTPEHHETO CONPOTHBIICHHUS.

Habnronenue snextpoinusa.

MesknpeaMeTHbIE CBSI3H

Uzyuenue kypca ¢uzuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C Y4ETOM COJEPIKATEIBHBIX
MEXIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOrHH, XUMHH, reorpaguu 1 TEXHOJIOTHH.

MC)KHpe)IMeTHbIe IMOHATHSA, CBA3AHHBIC C HU3YYCHHUCM MCETOAOB HAYYHOI'O IIO3HAHUA. SBJICHUC,
Hay4yHbIM (akT, TUnore3a, (u3nMUeckas BEIMYMHA, 3aKOH, TeOpHs, HaOIIOAEHUE, DSKCIEPUMEHT,
MOJICTIMPOBAHNE, MOJIENb, U3MEPEHHE.

MareMaTHKa: pelieHie CUCTeMbl ypaBHEHWH, JuHeWHas ¢(yHKOus, mapabona, runepOona, WX
rpauky M CBOMCTBA, TPUrOHOMETpHUECKHE (DYHKLUM: CHHYC, KOCHHYC, TAHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJMHAT, CJIOKEHUE BEKTOPOB.

Buosorus: MexaHuueckoe ABW)KEHHE B XHMBOW mpupone, Iuddysus, 0cMOC, TEII000MEH >KUBBIX
OpraHU3MOB (BHIIbI TETIJIONEPEIadn, TEIUIOBOE PAaBHOBECHE), SIIEKTPHUYECKHE SIBICHHS B KHUBOM ITPUPOJIE.

XUMUSL: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA, MOJISIpHAs
Macca, TeIUIOBble CBOWCTBA TBEPIBIX TeN, JXKUIKOCTEH M Tra30B, JJEKTPUUECKHE CBOMCTBAa METAIOB,
NIEKTPONUTHIECKAs AUCCOLMAIINS, TaTbBAHHKA.

I'eorpadus: BIaXHOCTH BO3/1yXa, BETPBL, 0apOMETpP, TEPMOMETD.



TexHosnorus: npeoOpa3oBaHue JBIKEHHH C UCIIOJIb30BAHUEM MEXaHH3MOB, YUET TPEHHs B TEXHUKE,
MOJIWITHUKY, HCIIONBb30BAaHUE 3aKOHA COXPAHEHUS HUMITYJbCa B TEXHHKE (pakeTa, BOJOMET W ApYTHe),
JIBUraTelb BHYTPEHHEI0 CrOpaHus, naposas TypOuHa, ObITOBOI XOJOAMIBHUK, KOHJUIMOHEDP, TEXHOIOTUU
[IOJlydeHUS] COBPEMEHHBIX MaTepuaJioB, B TOM 4YMCJIE€ HAHOMAaTepUaloB, M HAHOTEXHOJIOTHH,
JNIEKTPOCTATUYECKasl  3alluTa, 3a3eMJICHHE  JJIEKTPONPHOOPOB,  KCEpOKC, CTPYHHBIH  NpHHTEp,
9JIEKTPOHArpeBaTeNbHbIE IPUOOPEI, SITEKTPOOCBETHTENbHBIE TPUOOPHI, FaJIbBaHHUKA.

11 KJIACC

Pazgen 4. DnekTpoaguHaMuKa

Tema 3. MaruuTtHoe noJe. JjeKTPOMArHUTHASI HHIYKIMS

[locrosiHHble MarHuTHL. B3auMoneiicTBue IOCTOSHHBIX MAarHuToB. MarHuTHoe mnone. Bekrtop
MarHUTHOM WHAyKuuu. [IpUHIMI CYyNepHo3uIM MarHUTHBIX moJed. JIMHWM MarHuTHON WHIYKIMH.
KapTuna nuHuit MarHUTHON MHAYKIUH MOJIS TOCTOSIHHBIX MarHUTOB.

MarHutHoe 1oJje MPOBOJHHKA C TOKOM. KapTHHA JMHMHA MHIYKIWH MAarHUTHOTO TOJIS JJUHHOTO
IIPSIMOTO TIPOBOJAHMKA M 3aMKHYTOIO KOJIBIIEBOTO IIPOBOAHMKA, KaTymKH ¢ TokoM. OmblT Opcrena.
BsaumoneiicTBrE TPOBOTHUKOB C TOKOM.

Cuna Ammepa, e€ MoTynb M HallpaBJICHUE.

Cuna Jlopenua, e€ Monynb M HampapieHue. J[BIKEHHE 3apsDKEHHOH YacTHIBI B OJHOPOIHOM
MarHuTHOM noje. Pabota cunbl JlopeHna.

SIBiIeHNE 3IeKTPOMarHUTHOW MHAYKIHMH. [T0OTOK BEKTOpa MarHUTHON MHIAYKIWHU. DIEKTPOABUKYILAS
CWJ1a MHAYKLIUH. 3aKOH 3JIeKTpoMarHuTHo! uHykimu dapases.

BuxpeBoe anekrpuyeckoe mosie. IIeKTPOABHKYIIAs CHUJIa WHAYKIMH B MPOBOJHUKE, JBHKYIIEMCS
IIOCTYIATEeIbHO B OAHOPOJHOM MarHUTHOM IIOJI€E.

IIpaBuno Jlenna.

WHayKTUBHOCTD. SIBIIeHHE CAMOMHIYKINHU. DIEKTPOBIKYIIAsl CHIIa CAMOMHIYKIIUH.

DHeprusi MarHUTHOTO OIS KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

TexHHUYECKHE YCTPOHCTBA U MPAKTUYECKOE NMPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI, JICKTPOMAarHuThl,
3JIEKTPO/IBUTATEIIb, YCKOPUTENHN 3JIEMEHTAPHBIX YaCTHILI, HHIYKIIMOHHAS [I€Yb.

JeMoHcTpanuu

OmeiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM T1OJIEM.

JInHMN MHIYKIUY MAaTHUTHOTO TIOJIS.

BsaumoneiicTBre IBYX MPOBOIHUKOB C TOKOM.

Cuna Ammepa.

[eiictBue cunbl JIopeHIia Ha HOHBI JIEKTPOJINTA.

SIBieHMe IEeKTPOMArHUTHON MHITYKIUH.

IIpaBuiio JleHnua.

3aBI/ICI/IMOCTb 3HCKTpOZLBH)KyLLlCﬁ CWJIbI MHAYKIIUU OT CKOPOCTHU U3MCHCHU A MAaroHuTHOTO IMOTOKa.

SIBiIeHNe CAMOMHIYKIIUH.

YueHn4eckuii 3KCIEPUMEHT, 1a00paTOpHbIE PAOOTHI

W3yueHre MarHUTHOTO MOJISA KAaTYIIKH C TOKOM.

HUccnenoBanue neicTBUS IIOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIeHUs IEKTPOMArHUTHON MHIYKITUH.

Pazgen S. Konebanus u BoJIHbI

Tema 1. Mexanu4eckue U 3J1eKTPOMarHuTHbIEe KOJeOaHUs

Konebarempnast cucrema. CBOOOAHBIE MeXaHHYECKHE KoneOaHHsA. [apMOHMYECKHE KOJIeOaHHS.
[lepuon, ydacrora, ammuuryna u ¢asa xoneOaHuid. [IpyXuHHBIH MasTHUK. MaremMaTHYeCKHH MAasTHUK.
VYpaBHeHHE rapMOHHYECKHX KosieOanuii. [IpeBpalenne 3HEPruu Mpy rapMOHHIECKUX KOJICOAHHSX.

KoneGarenpublii KOHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJIEOAHUS B UJICAJILHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTUS MEXAY MEXaHWYECKMMH M 3JEKTPOMarHUTHbIMU Kosebanusimu. Popmyna TomcoHna.
3aKOH COXpaHEHHS YHEPTUH B UACATLHOM KOJIEOATEILHOM KOHTYE.

[Ipencrasienue o 3aryxaromux KosebaHusX. BelHy ) IIeHHbIE MexaHHueckue Koyebanus. PezoHaHc.
BbIHYXICHHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUSI.

Ilepemennplii  Tok. CHHycOMJaNbHBI TEpEeMEHHBII TOK. MOIIHOCTh IIEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JeiiCTBYIOIee 3HAUEHUE CHIIBI TOKA M HANIPSKEHUSI.

Tpancpopmarop. Ilpom3BoxcTBo, mepemadya ©  HOTpeONiCHHE  JJIEKTPUYECKOH  DHEPrHH.
DKOJOTHYECKHUEe PUCKU MPHU MPOM3BOJACTBE EKTpodHepruu. KynbTypa HCIONB30BaHuUs ANEKTPOIHEPTUN B
ITOBCEHEBHOM YKM3HHU.

TexHuueckne yCTpOHCTBA W MPAKTUUYECKOE MPUMEHEHHE: DJIEKTPUYECKUI 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUHU 3JIEKTpoIepeaay.

JleMoHcTpanuu

HccnenoBanne mapaMeTpoB KosedaTeIbHONH CUCTEMbI (PY>KUHHBIA WIIM MaTeMaTH4eCKUi MasTHHK).

Habnronenue 3aTyxaroumx KojaeOaHui.

HccnenoBanne cBOMCTB BBIHYXAEHHBIX KOJICOAHHIMA.



Habnronenue pesoHaxca.

CBOOO/IHBIC AJICKTPOMArHUTHBIE KOJICOaHusI.

OcuuiorpaMMbl (3aBUCUMOCTH CHUJIbl TOKA M HAIPsHKEHHsS OT BPEMEHM) UL 3JI€KTPOMAarHUTHBIX
KoneGaHui.

Pezonanc 1mpu 1OCIEAOBATENBHOM COCAMHEHUM PE3UCTOPA, KATyMIKM HHIYKTUBHOCTH U
KOHJICHCATOPA.

Mopenb TUHUY 3IIEKTPOIEpEJadH.

Y4eHHUECKU IKCTIEPUMEHT, J1a00paTopHbIC pabOThI

HccnenoBanue 3aBUCUMOCTH IEpHOJa MalblX KojleOaHUH Ipy3a HAa HUTH OT JUIMHBI HUTU M MacChl
rpysa.

HccnenoBaHue NEPEMEHHOrO TOKa B LEMM M3 IOCIENOBATEIbHO COEIUHEHHBIX KOHJEHCATOpa,
KaTYIIKU U PE3UCTOPA.

Tema 2. MexaHu4yeckHe 1 3JJeKTPOMATHUTHBIE BOJIHBI

MexaHnndyeckue BOJHBI, yCIoBHs pacrnpocTpaHeHus. Ilepron. CKOpocTh pacpoOCTpaHeHUs U AJIHHA
BoJHEL. ITonepeunsie u npopoabHbIe BOMHBL. MHTEpdepentus 1 AudpaKkiys MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'poMKoCTb 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3JIydeHUs 3JICKTPOMAarHUTHBIX BOJH. B3anmMHast opreHTanus
BekTOpoB E, B, V B 3nexkrpomMarHuTHOM BosiHe. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJIH:  OTPa)KEHHUE,
IpesIoMIIeHHe, nosspu3ays, Judpakuust, naTepdepeHnns. CKOpoCThb IEKTPOMArHUTHBIX BOJIH.

Ixana 3/1eKTPOMAarHUTHBIX BOJH. IIpMEeHEHNE 31€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHOUIEL PaAUOCBS3H U TEIEBUACHU. Pagronokamus.

DNeKTPOMarHUTHOE 3arPA3HEHNE OKPYXKAIOIIEH Cpebl.

TexHudeckne YCTpoHcTBa U NPAaKTHYECKOE INPUMEHEHHE: MYy3bIKaJbHbIE HHCTPYMEHTEI,
yIAbTPa3ByKOBasl JMArHOCTHUKA B TEXHUKE U MEJULUHE, Pajap, paJuoONpUEMHUK, TEIEBU30D, AHTEHHA,
tenedon, CBY-neun.

JeMoHcTpanuu

O06pazoBaHue U PacIpOCTPaHSHNE ONEPEYHBIX U POIOIBHBIX BOJIH.

KoneoGuromeecs Te10 Kak MCTOUHUK 3BYKa.

Habmonenne oTpakeHns U IPETOMIICHUS] MEXaHUIECKHUX BOJTH.

Hab6umonenue untepdepeHunu u 1udpakiiuyd MEXaHUUECKUX BOJIH.

3BYKOBOH pe30HaHC.

HaGuroneHne ¢34 rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMIUIUTYIOH U 4aCTOTOH KoneOaHUH.

HccnenoBaHue CBOMCTB OJIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, IPEIOMIICHHE, IIOJspU3anus,
mudpakiys, uHTepdepeHnus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsmonnHeliHOe pacpocTpaHeHUe CBETa B OJHOPOIHOM cpene. JIyd cBera.
ToveuHblil HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300paKeHUH B MIIOCKOM 3epKalie.

[pemomiienre cBeta. 3aKOHBI TPENOMIICHUS CBeTa. AOCONIOTHBIA ITOKa3aTeNb IPETOMICHHS.
ITonmHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yron NOJHOT0 BHYTPEHHETO OTPaKEHHUS.

Hucnepcust cBera. CloXHBIA cocTaB Oenoro ceera. L{er.

Cobuparomiye U pacceuBaroiue IUH3bl. ToHKas auH3a. POKYCHOE PAcCTOSIHUE U ONTHYECKas Cuia
TOHKOW JIMH3EL [locTpoeHune M300pakeHHid B COOMPAIOMIMX M PacCEMBAIOMIMX JIMH3aX. DopMyna TOHKOH
JIMH3BL. Y BEJIMUCHHUE, JaBAEMOC JIMH30M.

[Ipexensl IPUMEHUIMOCTH T€OMETPUIECKOI ONTHKH.

BonnoBass ontuka. HHTepdepennms cBera. KorepeHTHbIE HCTOYHHMKH. YCIOBHS HaOIIOACHHUS
MakCUMYMOB U MUHMMYMOB B UHTep(EPCHLUHOHHOW KapTHHE OT JBYX CHH(A3HBIX KOI'€PEHTHBIX
HCTOYHHKOB.

Hudpakius csera. JudpaxkunonHas pemérka. YciIoBUe HaOMIOAEHHS ITaBHBIX MAaKCUMYMOB IIpH
MaJIeHUH MOHOXPOMATHYECKOTO CBeTa Ha AU(PPAKIHOHHYIO PEIIETKY.

[onspuzanus ceera.

TexHUYecKHe yCTPOUCTBA M MPAKTUUECKOE MPUMEHEHHE: 0UKH, JIyma, GoToamnmapaT, MpOeKIHOHHBINH
anmnapat, MUKPOCKOII, TEIECKOII, BOJIOKOHHAS ONTHKA, AU(PAKINOHHAS PEIIETKA, HOIIPOU.

JemoHcTpanun

IpssiMonuHeltHOE pacIpOCTpaHEeHUe, OTPaKEHHE U MpeoMileHHe cBeTa. OnTHyeckue npuoopsl.

IMomHOE BHYTpeHHEE OTpaXkeHHe. MoJelb CBETOBOIA.

HccnenoBanue cBOHCTB M300pa)KeHUH B JIMH3aX.

Mogenn MUKpPOCKOTIa, TeIECKOTIa.

Habnronenne unrepdepeHium ceeta.

Hab6moznenue mudpakuuu cera.

Habnronenue aucnepcun cBeTa.

IMoy4eHne CIIeKTpa ¢ TIOMOIIBIO IPH3MEL.

IMonyueHune cnekTpa ¢ HOMOIIBIO TUGPAKIIMOHHON PEIIETKH.

Habmonenne monsipu3amnyy cBera.

YueHn4ecKkuii 3KCIEPUMEHT, 1a00paTOpHbIE PAOOTHI

H3mepenue nokasarels peIoMIICHUs CTEeKIIa.

HccnenoBanue CBOHCTB M300paXKeHUH B JTMH3aX.



HaﬁHIOHeHI/Ie JAUCIIEpCUU CBETA.

Pazpnen 6. OcHOBBI crielIMAIbHON TeOPUU OTHOCHTEJIHLHOCTH

I'panunel  mpuMeHHMOCTH — KJaccHYecKOW  MexaHuwkH. [locTymarel  crmenuanbHON — Teopuu
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyme, HPUHIHI OTHOCUTEIBHOCTH
DWHITEHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIICHHUE JJTUHBI.

DHePrus U UMITYJIbC PEJIITUBUCTCKON YaCTHIIBI.

CBsI3b Macchbl ¢ BHEPrUei U UMIYJIbCOM PESITUBUCTCKON YaCTUIBI. DHEPTHSI ITOKOSI.

Paznen 7. KBantoBas ¢usuka

Tema 1. D1eMeHTbI KBAHTOBOIi ONTHKHU

@otonsl. ®opmyina Ilnanka cBa3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEprus U UMITYNIbC GoToHA.

OtkpeiTe U wuccnenoBanue ¢Gorodpdekra. Onbite A. T'. CtoneroBa. 3akoHbl (oTodddekTa.
VYpaBuenue DiiHmreiina 111 dotosddexra. «KpacHas rpanuna» porosddekra.

Hasnenue ceeta. Ombitel [1. H. JIeGenena.

XuMHYECKOE IeHICTBUE CBETA.

TexHuYecKne yCTPOWCTBa W MPAKTHYECKOe IpHMEHeHHe: (HOTOIIEeMEHT, (GOoTomaTUHK, CONHEYHas
Oarapesi, CBETOAMOI.

HemoHncTpanun

®oTo3d ekt Ha yCTaHOBKE C IMHKOBOH IIIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHET0 GoTodddekra.

Caetonuos.

Conneunas 6arapes.

Tema 2. CTpoenue atoma

Mogpens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -yactuil. I[lnaHerapHas MoJelb
atoma. Ilocrynarsl bopa. M3nyueHune u mornomieHue (GOTOHOB NpH IMEpexXoiie aToMa C OJHOIO YPOBHA
SHEepruu Ha Apyroil. Bumaer criektpoB. CrieKTp ypoBHEH SHEPTUU aTOMa BOJOPOIa.

BonnoBssle cBolicTBa yactun. Bonnsl e bpoiinsa. KopnyckynspHo-BOIHOBOM qyanu3M.

CHoHTaHHOE U BBIHYX/IEHHOE U3ITy4eHHUE.

TexHuueckue ycTpoiicTBa U INpPaKTHYECKOE NPHMEHEHHE: CHEKTpabHbI aHauu3 (CIEKTPOCKOI),
Ja3ep, KBaHTOBBIH KOMIIBIOTED.

JeMoHcTpanuu

Mopens onbiTa Pesepdopaa.

OmnpeneneHue AIMHBL BOJIHBI Ja3epa.

HaGmonenne MiuHEHYATHIX CIIEKTPOB U3ITyYESHUSL.

Jlazep.

YueHn4eckuit 3KCIEPUMEHT, 1a00paTOpHbIE PAOOTHI

HabmnroieHue TuHEHYaToOro CreKTpa.

Tema 3. ATomMHOe siAPO

OKCIIEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOEHUS Anpa. OTKpBITHE PaIHMOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocraBa pajnoaKTUBHOrO u3nyudeHus. CpoiicTBa anbga-, Oera-, ramma-
n3Iy4eHus. BiausHue painoakTHBHOCTH Ha KHUBbIE OPTaHU3MBI.

OTkpbITHE NPOTOHA M HelTpoHa. HyxiionHas moxens siapa I'eizenOGepra—lBanenko. 3apsn sapa.
MaccoBoe uncno sapa. M3oromnst.

Anbda-pacnian. DJEKTPOHHBII UM  TO3UTPOHHBIM Oera-pacman. ['amma-uznmydeHue. 3akoH
pPaZMOaKTUBHOTO pacraja.

DOHeprus CBsI3U HYKJIOHOB B siape. SnepHsle cuibl. JledekT Macchl siapa.

SnepHsie peakiuu. Jlenenue u cuHTE3 saep.

Snepuslii peakrop. Tepmosaepuslii cunre3. IIpoOieMbl M MEPCHEKTUBBI SICPHOH SHEPreTUKHU.
DKOJIOTHYECKUE aCTIEKTHI SIEPHON YHEPTETHKH.

OnemeHTapHbIe yacTHLBL. OTKPHITHE O3UTPOHA.

Mertop! HaOMIOAEHNS ¥ PETHCTPALINH dJIEMEHTAPHBIX YaCTHII.

dyHnameHTanbHbIe B3aUMOAEHCTBUS. ETMHCTBO (u3Hyeckoi KapTHHBI MUDA.

TexHuueckre ycTpOHCTBa M NPaKTHUECKOE NMPUMEHEHHE: NO3MMETp, Kamepa BuibcoHa, smepHbIit
peaxTop, aroMHasi 6omOa.

JeMoHcTpanmu

CuéTunK MOHU3UPYIOIIUX YACTHII.

Y4eHHUEeCKUH SKCTIEPUMEHT, 1a00paTopHbIe paboThI

VccnenoBanue TPEKOB yacTHL (110 TOTOBBIM (oTorpadusim).

Pa3gen 8. DiieMeHTHI ACTPOHOMHUM M ACTPOPU3IUKH

Oransl pa3BUTUs acTpoHOoMUU. [IpuKIaHOE U MUPOBO33PEHUECKOE 3HAUEHUE AaCTPOHOMUM.

Bupn 38&3nH0r0 Heba. Co3Be3aus, SpKHe 3BE3/bI, INTAHETH, UX BUAUMOE IBIKCHUE.

ConHeyHas cucTeMa.

Connne. ConneyHass akTuBHOCTb. Mcrounumk sHeprum ConHua u 3BE3A. 3BE3/ABI, UX OCHOBHbBIE
XapaKTepUCTUKU. JluarpaMma «CHEKTpaibHBII KIIACC — CBETUMOCTBY. 3BE3/IbI TNIaBHOI [OC/IEN0BATEILHOCTH.



3aBHCHUMOCTb «Macca — CBETUMOCTbY JUI 3BE3]1 TJIaBHOM MOCJIEI0BAaTEIbHOCTH. BHYTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIe IPeACTaBICHHsI O IPOUCXO0XkKAECHUH U 3BoJtoluy CoJlHIA U 3BE3A. DTanbl )KU3HU 3BE3.

Mueunsrii ITyTs — Hama Nanakruka. [Tonoxxenue u nemxenne Connna B ['anakruke. TUIBI ranakTUK.
Paguoranakrtuku u kBazapbl. YEpHbIE ABIPHI B s/Ipax rajlakTHUK.

Bcenennas. Pacumipenue Bceenennoil. 3akon Xa60ma. PaszOeranue ramaxktuk. Teopus Bombiioro
B3pbIBa. PennkroBoe u3iyueHue.

MacmtabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnslie npo0aeMbl aCTpOHOMUH.

Yuenuueckue HaOIIOICHUS

HaGmionennss HEBOOPYXEHHBIM TJIa30M C HCIOJB30BAHUEM KOMIBIOTEPHBIX MPWIOKECHUH JUIs
ompeeNieHusl MOJ0XKEeHUsI HEeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO IIaTy: OCHOBHbIE co3Be3nusi CeBepHOro
MIOJIYIIApHs U SIPKUE 3BE3/BI.

Habnronenus B Teneckon Jlynsl, mnaner, Miteunoro ITyrtu.

OGo0marniee NOBTOpeHUE

Pois Qu3MKM M aCTPOHOMHUM B 3KOHOMHYECKOW, TEXHOJOIMYECKOH, COLMAIBbHOH M 3THYECKOU
cepax JesTeIbHOCTH YeOBeKa, pojb U MECTO (PM3MKH W aCTPOHOMHUH B COBPEMEHHOW Hay4HOU KapTHHE
MHUpa, pojib (HU3NUCCKONH TeOpHH B (POPMHUPOBAHWH MPEICTABICHUI O (HU3UUECKOW KApTHHE MHpPA, MECTO
¢u3uuecKkoll KapTHHBI MHpa B OOIIEM pALY COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEICTaBICHHHA O
IIPUPOJIE.

MesknpeaMeTHbIE CBA3U

Nzyuenwue kypca puszuku 6a30Boro ypoBHs B 11 Kitacce oCyIIECTBISAETCS € YIETOM COJEPKATEIBHBIX
MEXIIPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKU, OMOJIOrHH, XUMHH, reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble MOHATUSA, CBS3aHHbIE C H3YYCHHEM METOJ0B HAayYyHOrO IIO3HAHMS: SBJIICHHE,
Hay4HbIH (akT, TUnore3a, (uU3nMYeckas BEJIMYMHA, 3aKOH, TEOpHs, HAOJIOJACHUE, SKCIEPUMEHT,
MOJICJIMPOBAaHNE, MOJIEIIb, U3MEPEHHE.

MaremaTuKka: pelieHHe CUCTEMbl ypPaBHEHHH, TPUTOHOMETpPHUYECKHE (QYHKIMHU: CUHYC, KOCHHYC,
TaHTe€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKIHMH Ha OCH
KOOp/IMHAT, CIIO)KEHWE BEKTOPOB, IPOW3BOJHBIC 3JEMEHTAPHBIX (YHKLUWH, TpPU3HAKK TMOA00UsS
TPEYrOJILHUKOB, OIPe/IeNICHNE TUIOMA M INIOCKUX GUTYp B 00BEMa Tel.

Buosnorust: anekrpuyeckre sBICHUS B )KHUBOI PUPOJIE, KoJieOaTeNbHbIe TBUKEHHS B )KUBOI MPUPO/IE,
ONTHUYECKHUE ABJICHUS B )KUBOW NPUPOJIE, ICHCTBUE paliallii HA )KUBbIE OPTaHU3MBI.

XVMUS: CTPOGHHE aTOMOB M MOJIEKYJ, KpHUCTaNIM4ecKass CTPYKTypa TBEPABIX TEJ, MEXaHHU3MBbI
00pa3oBaHMs KPUCTAIUINIECKOH PEIIETKH, CIIEKTPaIbHBIN aHaIIH3.

I'eorpadus: MarHuTHBIE MOJIFOCA 3EMITH, 3aJI€KH MArHUTHBIX Py, POTOCHhEMKA 3€MHOI TOBEPXHOCTH,
IIpeJcKa3aHne 3eMJIETPSICEHUH.

TexHonorus: IMHUM dJIEKTpoIepeiad, TeHepaTop MePeMEHHOr0 TOKa, 3JIeKTPOIBHIaTeNb, HHAYKIMOHHAS Ieub, pajap,
panuonpHEMHHEK, TEIEBH30D, aHTeHHA, TenedoH, CBYU-neus, MpoeKIOHHbIH anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IInanupyemMble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 nMpeaMera, yued0HOro Kypca (B
TOM 4YHcJie BHEYPOYHOI /1esiTeJIbHOCTH), y4eOHOT0 MOY.JIsl

OcBoenne yueOHOro npeamera «Dusznka» Ha YpoBHE cpelHero obuiero oopa3oBaHus (0a30BbI YpOBEHB)
JIOIDKHO O0ECHEYUTh JOCTH)KCHHE CIEIYIOLIUX JIMYHOCTHBIX, METAlPEAMETHBIX W  IIPEAMETHBIX
00pa3oBaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «Pu3uka» JOIKHBI OTPa)kKaTh TOTOBHOCTb
U CIOCOOHOCTh O0YYaIOIUXCSI PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH MO3ULMEH JIMYHOCTH,
CHCTEMOM I1IEHHOCTHBIX OpPUEHTAalUH, IIO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOLIUX
TPAJMIMOHHBIM LEHHOCTSIM POCCHHCKOr0 OOINeCTBA, PACIIMPEHUE JKU3HEHHOTO OINbITa U OIbITa
JeATEIbHOCTH B IIPOLECCE pealu3alid OCHOBHBIX HAIllPaBIEHUH BOCHMTATENIbHOH AESITENbHOCTH, B TOM
YHCIIE B YACTU!

1) rpaxknanckoro BOCIUTAHMSA:

c(hOPMHUPOBAHHOCTH IPAXKAAHCKOM MO3UINH 00yJaIOIIEerocs: Kak akTHBHOTO ¥ OTBETCTBEHHOTO YJIeHa
poccuiickoro o61iecTBa;

MIPUHATHE TPaJULMOHHBIX 00IEUeIOBEYECKIX I'YMAHHUCTHYECKUX M AEMOKPATHYECKUX [IEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO JE€ATEIbHOCTb B HHTEPECAX IPAKAAHCKOro OOILECTBA, y4aCTBOBATh B
CaMOYTpPaBJICHUH B 00pa30BaTEIbHON OpraHu3aLum;

YMEHHE B3aHMMOJECHCTBOBATh C COLMAIBHBIMH MHCTUTYTaMH B COOTBETCTBHM C MX (GYHKIHSAMH U
Ha3HAYECHHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOH NESATENbHOCTY;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS

c(hOpPMHUPOBAHHOCTH POCCUICKON TPk JaHCKON HASHTUYHOCTH, TATPHOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHAM POCCHUMCKHX YYEHBIX B
00acTH PU3NKU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHHUS



c(OPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MTOBEACHHUS;

CHOCOOHOCTh OLICHWBATh CHUTYallMI0 M IPUHMMATh OCO3HAHHBIE DPELICHHs, OPHEHTUPYSCh Ha
MOPaJbHO-HPABCTBEHHbBIC HOPMBI M IICHHOCTH, B TOM YHUCJIE B ESITEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIA/IA B IOCTPOCHNE YCTOHYMBOTO OyIyIIero;

4) 3cTeTHYECKOr0 BOCIUTAHMUS

JCTETHYECKOE OTHOLICHHE K MHPY, BKIIOYAs OSCTETHKY HAayYHOTO TBOPYECTBA, IPHCYILIETO
Gbu3HUecKoil HayKe,

5) Tpy10BOro BOCIMTAHUS:

MHTEpeC K Pa3sNUYHbIM cdepaM NpOoPecCHOHANBHON EesTENBHOCTH, B TOM YHCIIE CBS3aHHBIM C
(Gu3uKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu U peatn30oBbIBATh
COOCTBEHHbIC KHU3HCHHBIE IIaHbI,

TOTOBHOCTB M CITIOCOOHOCTH K 00pPa30BaHMIO U CaMOOOPA30BaHUIO B 00JAaCTH (PU3UKH HA MPOTSIKCHUU
BCeM KU3HU;

6) 9K0JI0rHYeCKOro BOCIIHTAHMS

c(OPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHHUE TI00AIBHOTO XapaKTepa 3KOJIOTHISCKUX
npobiieM;

IUIAHUPOBAaHWE W OCYIIECTBICHHE ACHCTBHHA B OKPYXKAlOIIeW cpele Ha OCHOBE 3HAHUS LeNel
YCTONYMBOTO Pa3BUTHS YESIIOBEUECTBA,;

pacmumpeHre OnbITa AESTeILHOCTH YKOJIOTHYECKO HAIIPaBIEHHOCTH HAa OCHOBE MMEIOIIUXCS 3HAHUH
1o ¢pu3uKe;

7) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

Cc(hOpMHUPOBAHHOCTE MHPOBO33PEHHMS, COOTBETCTBYIOLIEIO COBPEMECHHOMY YPOBHIO Pa3BUTHUS
(busnueckol HayKwy;

OCO3HAHHE IICHHOCTH HAyYHOH JESATENBHOCTH, TOTOBHOCTH B HPOIECCEe H3YYCHHS (H3UKH
OCYLIECTBISTH MPOSKTHYIO M UCCIIEA0BATENBCKYIO IeATebHOCTh HHINBHIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATHI

o3naBaTtejbHbIE YHUBePCAJIbHBIE YUYeOHbIE qeiicTBUS
Ba3oBble Joruyeckue AeHCTBHU:

CaMOCTOATEIIFHO (JOPMYITHUPOBATEH U aKTyaJIM3HPOBATh MPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

ONpPENENATh LEIH ACATEIILHOCTH, 331aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pacCCMaTPUBACMBIX (PU3HYECKUX SBICHUSX;

pa3pabarbiBaTh IUIaH pELICHUs MPOOJEeMbl C Y4ETOM aHajiu3a HMEIOLINXCS MaTepHalbHBIX W
HEMaTepUaTbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTh, OLIEHHBATh COOTBETCTBHE PE3YJILTATOB IIEISIM, OLCHUBATh
PHYCKH TIOCTIeICTBUN AEATEIHHOCTH;

KOOPJMHHUPOBATh U BHINOJIHATH pabOTy B YCIOBUSX PEaTbHOTO, BUPTYAIbHOTO U KOMOMHHPOBAaHHOTO
B3aMMOJIEHCTBUS;

pa3BI/IBaT]> KpCaTI/IBHOG MBILIJICHUEC le/I pemel-u/m JKN3HCHHBIX l'[pO6J'lCM.
ba3oBble HcclieqoBaTeIbCKHE IEHCTBHS

BJIAICTH Hay‘{HOﬁ TepMHHOJ’IOFHeﬁ, KIIFOYCBBIMU ITOHATUIAMHU U METOAaMU (1)1/[31/1‘1601(0]71 HayKI/I;

BJIAJICTh HABBIKAMH Y4EOHO-HCCIICAOBATEIBCKON U MPOCKTHOW IESTEIBHOCTH B 00JacTH (DHU3HUKH,
CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTENLHOMY TIOMCKY METOJIOB PELICHHUS 3ajad (HU3HYECKOTO
CO,Z[Cp)KaHI/Iﬂ, l'lpl/IMCHeHI/II-O pa3anH1>1x MCTOAO0B ITO3HAHUA,

BIIQJIETh BHJAMHU JEATEIHHOCTH IO IIOJIYYCHHI0O HOBOTO 3HAHWS, €ro WHTEPIPETAIHH,
npeo6pasoBaHmo n l'[pPIMCHeHI/I}O B pasnwu-uﬂx y‘ICGHbIX CI/lTyaHI/IﬂX, B TOM 4HUCJIC HpI/l CO31aHUuHn yqe6H1)1x
MIPOEKTOB B 00JIACTH (PU3HKH;

BBISABJIATH le/l‘{l/lHHO-CHCﬂCTBeHHbIC CBA3U U aKTyaJ'II/ISI/lpOBaTI) 3a;[aqy, BbIABUI'AThH FI/IHOTGSy eé
pelneHns, HaXOAWTh apryMEHTHI JUIA JOKa3aTeNbCTBA CBOWX YTBEPXKICHHH, 3aJaBaTh IapamMeTpel U
KPUTEPHHU PELICHMUS;

aHANMM3UPOBATh TONYYCHHBIE B XOJ€ PEIICHWs 3aJadydl pPe3ylIbTaThl, KPUTHIECKU OIIEHWBATH WX
ZlOCTOBCpHOCTb, HpOFHOSI/IpOBaT]) N3MCHCHHUEC B HOBBIX yCJ'IOBI/ISIX;

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIC 3a/71a4U B 00pa30BATEIbHON NEATEIHHOCTH, B TOM YHCIIE
IIpU U3y4YEeHUH HHU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMCTb HCpeHOCI/ITb 3HAHHUA 110 q)PI?;HKe B HpaKTI/I‘{eCKy}O O6J'laCTb KUBHCACATCIBHOCTH,

YMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIIBHUI'aTh HOBBIC HJICH, npez(naraﬂ, OpI/IFI/IHaJ'[LHLIC IoAXo4bl U peLHeHI/IH;

CTaBUTH POOIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTepPHATHBHBIC PEIICHISL.

PaGora ¢ nundopmanueii:

BJIaJICTh HaBBIKAMH TMOJIydeHHs HH(OpMAuu (PU3MIECKOTO COJCPIKAHUS M3 HUCTOUYHHUKOB PAa3HBIX
THIIOB, CAMOCTOSITEJIBHO OCYIICCTBIISATh MOUCK, aHAIIN3, CUCTEMATU3AIMI0 U MHTEPIpETaluio HHQopMaluu
pa3IMYHBIX BUIOB U POPM MIPEACTABICHHUS,

OILICHUBATH JIOCTOBEPHOCTh HH(POPMALINHY;

HCIIONIb30BaTh CpeACTBa WH(GOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pENICHHH
KOTHUTHBHBIX, KOMMyHI/IKaTI/IBHbIX n OpFaHI/ISaLII/IOHHBIX 3a41a4 C CO6J'[IOJI€HI/ICM Tp€6OBaHHI>'I 3pTOHOMHKH,



TEXHUKH 0E30MacHOCTH, THIHEHBI, pPeCcypcocOepeKeHHs, TPaBOBbIX W OTHYSCKUX HOPM, HOPM
MHPOPMALMOHHON 0€30MacHOCTH;

CO3[aBaTh TEKCTHl (DH3MUYECKOTO COJACPXKAaHHsS B Pa3UyYHBIX (QopMmarax ¢ yd4&ToM Ha3HAYCHHS
nH(MOPMALINHY U LIEJICBOW ayUTOPUH, BEIOUpAst ONTHMAIbHYIO (OPMY NIPEACTABICHHS H BU3YaIN3aLliH.

KomMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE AeiiCTBHA:

OCYLIECTBIATH OOLIEHHE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOH AEATEIBHOCTH;

pacno3HaBaTh NPEANOCHUIKYA KOH(DIMKTHBIX CUTYalUil U CMITr4aTh KOHQIIUKTEI;

Pa3sBEPHYTO U JOTUUHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEACTB;

MIOHMMATb M UCIIOIH30BATh MPENMYILECTBA KOMAaHIHON U HHANBHIYAILHOH paboTEL;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOLIMX UHTEPECOB U BO3BMOXKHOCTEH
KaX/10T0 4JICHa KOJUIEKTUBA,

[IPUHUMATh LIEJIU COBMECTHOH JIESITeIbHOCTU, OPraHU30BbIBATh U KOOPAUHUPOBAThH JCHCTBUSA IO €€
JOCTI)KEHHIO: COCTABIIATh IUIAH ACHCTBUI, paclpeneNsaTh POy ¢ YIETOM MHEHHI YY9aCTHHUKOB, 00CYKIaTh
PE3YIBTATHl COBMECTHOM pabOTHI;

OLIEHHMBATh Ka4deCTBO CBOETO BKJIaJa W KAKIOTO YYacTHHKAa KOMaHIBl B OOIIMI pe3ynpTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IIpe/ularaTh HOBbIE IIPOEKTHI, OLICHUBATh UJIEH C IIO3UIMM HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOM
3HaUUMOCTY;

OCYIIECTBIISTh IIO3UTUBHOE CTpaTerMYeckoe IOBEJEHHE B PA3IMYHBIX CHUTyalUsX, HPOSIBIATH
TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHUBepcaabHbIe YUeOHbIe AeiicTBUS
CamMoopranu3auus:

CaMOCTOSITENILHO OCYIIECTBIISATH IMO3HABATENIBHYIO JCATEIILHOCTh B 001aCTH (PM3UKH U aCTPOHOMHH,
BBISIBJIATH IPOOJIEMBI, CTaBUTh H (POPMYJIHPOBATH COOCTBEHHBIE 3aJaH;

CaMOCTOSITENIHO COCTaBJIATh IUIAH PELICHUS] PAacUETHBIX U KAYeCTBEHHBIX 3aJiay, IUIaH BBHIIOJIHEHUS
MIPAaKTHIECKON paboTHI ¢ YIETOM HMEIOIINXCS PECYypPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANIOUTE HHIA;

JIaBaTh OLEHKY HOBBIM CHTYallUsIM;

pacmmpsATh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEANIOUTeHU;

JienaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBATh PUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYIUIMM B 00JMacTH (U3UKH, IOCTOSHHO
MIOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHA/IbHBIN HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, BHOCUTh KOPPEKTUBBHI B JI€ATEILHOCTD, OLICHUBATh COOTBETCTBUE
pe3ybTaTOB LEISM;

BJIAJICTh HAaBBIKAMH [O3HABATENbHON peQIIeKCHU KaKk OCO3HAHUS COBEpILIAEMBIX JCHCTBUH U
MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3yIbTaTOB U OCHOBaHMIA;

HCTIOJIb30BaTh NPUEMBI pe(IEKCUH JUIs OLIEHKH CUTYallMH, BHIOOPa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHIKECHHUIO;

MIPUHUMATH MOTHBBI X a@pT'YMEHTHI APYTHX MPH aHAJU3E PE3yIbTaTOB ACATEILHOCTH;

MPUHAMATH ce0s1, TOHMMAas CBOM HEJAOCTATKU M JIOCTOUHCTBA;

MIPUHUMATH MOTHBBI X a@pT'YMEHTHI APYTHX MPH aHAU3E PE3yIbTaTOB ACATEILHOCTH;

MIPU3HABaTh CBOE MPaBO M MPABO JAPYTHX HA OIIHOKH.

B mponecce A0CTHKEHUS JIMUHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOrpaMMbl MO (DU3UKE JJIsl YPOBHS
cpemHero o0mero o0pa3oBaHHs y OOYYAIOIIMXCS COBEPIICHCTBYETCS HSMOIMOHAIBHBI HHTEIUIEKT,
MperoNaraloumi chOpMUPOBAHHOCTS!

CaMOCO3HaHHMsI, BKIIOYAIOIIETO0 CIIOCOOHOCTh IIOHUMATh CBOE SMOLMOHAIBEHOE COCTOSIHHE, BUIETH
HaTpaBJICHHS Pa3BUTUSI COOCTBEHHOM AMOIIMOHAILHOMN chepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IIPHHAMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K 3MOLMOHAIBHBIM M3MEHEHHSM M TPOSBISATh THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAIlUM, BKIIIOYAIOLIEH CTPEMIICHHE K IOCTHXKCHHUIO LEJIU W YCIEXY, ONTHMU3M,
MHHULIMATUBHOCTh, YMEHHUE JIeHICTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIFOYAIOIICH CIIOCOOHOCTh MIOHUMATh YMOIHOHAILHOE COCTOSHUE APYTHX, YUUTHIBATH €r0O
IIPH OCYIIECTBIEHUH OOIIEHNUS, CIOCOOHOCTH K COUYYBCTBHIO U COTIEPEXUBAHHUIO;

COLIMAILHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTPAaUBATh OTHOILEHHS C JIPYTUMH JIHOABMHU,
3a00TUTHCS, POSIBIIATH HHTEPEC U pa3pemars KOH(IUKTHL.

HPEJMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 Kiacce npegMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPa)kaTh
c(hOPMHUPOBAHHOCTH y O0YYAIOIIMXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPUMEPax POJb U MecTO (HU3MKU B (POPMUPOBAHHU COBPEMEHHON HAYIHON
KapTHHBI MHUpPa, B Pa3BUTHH COBPEMEHHOMN TEXHUKU M TEXHOJIOTHH, B IPAKTUYECKOH AEATEIILHOCTH JIF0/IeH;



YYUTBIBATh TPAHHIBl MPUMEHCHUS HW3YYCHHBIX (U3MYECKUX MOJENeH: MaTepHalbHas TOYKa,
HMHepLHUalbHas CHUCTEeMa OTCcUETa, aOCONIOTHO TBEPIOE TENO, WACANBHBIA Ta3, MOJEIH CTPOCHHUS Ta30B,
KUAKOCTEH U TBEPIBIX TEJ, TOYCUHBIH SIMEKTPUIECKHIL 3apsil IPU PEIICHUH (pU3NYECKHX 3a/1ay;

pacro3HaBath (U3MUECKUE sSBICHHS (MPOLECCHI) U OOBACHATh MX Ha OCHOBE 3aKOHOB MEXAHHKH,
MOJICKYJISIPHO-KHHETHUECKON TEOPHH CTPOCHUS BEIIECTBA W 3JIEKTPOAMHAMHKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEIHHOE JABW)KEHHE, CBOOOIHOE MaAcHUE Tel, IBIDKCHHE IO OKPYKHOCTH,
HHepIWs, B3auMoJeiictere Ten, auddy3nst, OpOyHOBCKOE IBMKCHHUE, CTPOCHHE JKUIKOCTEH U TBEPABIX Tel,
n3MeHeHrne 00bEMa Tel MpH HarpeBaHuM (OXJIaXICHUH), TEIUIOBOE PaBHOBECHE, HCHAapeHue, KOHIeH Canus,
IUIaBJICHHE, KPUCTAJUIM3AIlMs, KUIICHHE, BJIAXKHOCTH BO31yXa, IIOBBIICHUE MABJICHUS Tra3a IPH €ro
HarpeBaHUM B 3aKpPBITOM COCYAE, CBS3b MEXIY IapamMeTpaMH COCTOSHHS Ta3a B H30Ipoleccax,
SIIEKTPU3AIHS Tell, B3AUMOJICHCTBHE 3apsI0B;

ONMCHIBATh MEXaHMYECKOE IBIDKCHHE, HCIONB3ysd (u3uueckne BEJMYMHBL KOOPAWHATA, IIyTh,
HepeMeIleHre, CKOpOCTh, YCKOpPEHHMe, Macca Tela, CHIa, WMIYJIbC TeNa, KHHETH4YecKas SHeprus,
NIOTeHIMANbHas JHEPIus, MeXaHndeckas paboTa, MeXaHHYECKas MOIIHOCTh, NPH ONHMCAHWH IPABHILHO
TPaKTOBaTh (PM3UUECKHH CMBICIT UCIIONB3YEMBIX BEJIMYNH, HX 0003HAUCHUS U €MHHUIIBI, HAXOIUTH (hOPMYIIBL,
CBSI3BIBAIONINC JAHHYIO (PU3HMUIECKYIO BETMUYHUHY C JPYTUMHU BEINYHHAMUY;

ONMCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIC SBICHUS, HCIOIB3YS (QH3NYECKHe
BCNIMYMHBL: JAaBICHHE Ta3a, TEMIIepaTypa, CpeAHss KHHETHYeCKas SHEPrHs XaOTHYECKOrO JIBIIKCHUS
MOJIEKYJ, CpPeIHEKBaJpaTH4Hasl CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padoTa
raza, Ko3((UINECHT MOJe3HOro NEHCTBHS TEIUIOBOTO ABUTATEls; NP OINMCAHWH NPABHIBHO TPAKTOBATH
(GV3HYECKU CMBICT HCIONB3YEMBIX BEJIMYMH, MX OOO3HAYEHWS M EIUHHULBI, HAaXOJUTh (HOPMYIIHI,
CBSI3BIBAIONINE TaHHYIO (DU3HYECKYIO BEIMYUHY C IPYTUMH BeJIHYHHAM;

OTIMCHIBATh W3yYEHHBIEC DJICKTPUIECKIE CBOMCTBA BEUIECTBA M AIIEKTPHIECKHE SBICHHUS (IPOLIECCHI),
UCTIONB3Ysl (PM3NYECKUC BEJIMYHMHBL: 3JIEKTPHYCCKHIl 3apsi, IJICKTPUYECKOE II0JIe, HANPsDKEHHOCTH IO,
MOTEHIMAN, PAa3HOCTh IIOTEHIMAJIOB; IPH OIMCAHWUHM TIPABWIIFHO TPAKTOBaTh (U3MUECKUN CMBICT
HCIIONB3YeMBIX BEIIMYMH, UX OOO3HAUCHWS W CIWMHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOLINC JAHHYIO
(GM3HYECKyI0 BETMYUHY C APYTUMH BETHYHHAMU;

aQHANU3UPOBATh (PU3MUIECKHE MPOIECCHl W SBICHUS, MCIOJIB3Ys (PU3MYECKHE 3aKOHBI M IPHUHIMIIBI
3akoH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HproTOHA, 3aKOH COXpaHCHHS MEXaHHMYCCKOW DHEPTHH,
3aKOH COXPaHEHHs UMITYJIbCa, IPHHIUII CYIIEPIO3UIUH CHII, IPUHIUIT PABHOIIPABUS HHEPIMAIBHBIX CHCTEM
0TCU€Ta, MOJEKYSIPHO-KHHETHUECKYIO TEOPHIO CTPOCHUS BEUIECTBA, 'a30BBIC 3aKOHBI, CBS3b CpeIHE
KUHETHYECKOW SHEPrHH TEIUIOBOTO ABIDKCHHS MOJICKYNI C aOCONIIOTHOH TeMIepaTypoi, NepBBIA 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPaHEHHs OJJIEKTPUYECKOro 3apsaa, 3akoH KyloHa, mpH 5TOM pa3indaTh
CJIOBeCHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMAaTH4YeCKOEe BBIPAKCHHE M YCJIOBHS (TPaHHIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC INPUHIUNBI IEHCTBHSA MAIINH, NPHOOPOB M TEXHHYECKHX YCTPOMHCTB;
pas3nryaTh YCIOBHUS UX 0€30MacHOTO HCIIOIB30BaHMS B TOBCETHEBHOM KHU3HH;

BBIIIOJIHATH OKCIIEPUMCHTBI 10 HUCCICA0BAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUI u TIpOo1IeCcCoB C
WCIIONb30BAHWEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHH, HpH 3TOM (OpMYJIHpoBaTh Ipoliemy/3agady H
THIOTe3y y4eOHOr0 IKCIepHMEHTa, COOMpaTh YCTAHOBKY M3 HPEJIOKCHHOTO 00OpYIOBAaHUS, IMPOBOJHUTH
OTIBIT B (POPMYITUPOBATH BBIBOJIBI;

OCYHICCTBJIATH TIPSAMBIC U KOCBCHHBIC HW3MECPCHUS q)l/l3l/l‘{CCKI/lX BCJIMYMH, [PU ITOM BblGI/lpaTb
ONITHMAITBHBIN CII0CO0 M3MEPEHNUS U HCII0JIb30BaTh U3BECTHBIE METOIbI OLIEHKH TIOTPEITHOCTEH H3MEpEeHUIT;

HCCICA0BAaTh 3aBUCHUMOCTU MCEKAY (1)1/13I/I'JCCKI/IMI/I BCIIMUMHaAMHU C HCIOJIb30BAHUEM IIPSAMBIX
W3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATh PE3ybTATHI IMOMYYEHHOH 3aBHCHMOCTH
(M3HYECKUX BEJIMYMH B BHJIE TaONUI U rpadrKOB, AeNIaTh BBIBOABI [0 PE3yIbTaTaM UCCIIEA0BAHNS,

cobOmomaTh mpaBmiia OE30MACHOTO Tpy[a HPH IPOBEACHUM HCCICIOBAHHH B paMKax y4eOHOro
9KCIIEPUMEHTa,  yIeOHO-UCCIENOBATENILCKOM ¥ TNPOEKTHOHW  AEATEIBHOCTH C  HCIIOJIB30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a00paTOpHOro 000pyI0BaHNUS,;

penate pacyéTHBIE 331a4 C SBHO 33/IaHHON (PM3HYECKON MOJEIBIO, UCTIONB3Ys (PH3NIECKHE 3aKOHBI
W MPUHIUIIBI, HA OCHOBC aHa/IM3a YCJIOBUA 3adaqu BbIGI/IpaTb (1)1/131/1‘1601(}/}0 MOJICJIb, BBIJACIIATH (1)I/I3I/IHGCKI/IC
BEJIMYUHBI W (HOPMYJIBI, HEOOXOAMMBIE Ul €€ pelIeHHs, MPOBOJUTH PACYETHI U OLCHUBATH PEaJbHOCTD
MOJTy4EHHOTO 3HAYCHMS (PU3MYECKOH BETMYHHBL;

penaTh Ka4eCTBEHHBIE 33/1a4M: BEICTPANBATh JIOTHYESCKU HEIPOTHBOPEUMBYIO LIETIOYKY PACCYKACHUN
C OIOpPO¥ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3MUECKUE SBICHUS;

WCIIONb30BaTh NMPH PEIICHWH Y4YeOHBIX 3a7ad COBPEMEHHbIe WH(OPMAIOHHBIE TEXHOJIOTHU JUIS
IIOWCKA, CTPYKTYPUPOBAaHHS, WHTEPHPETAlMM U NPEICTABICHHUS Yy4eOHOM M Hay4YHO-NOMYJISPHOH
nHGOpMalMK, TONYYEHHOW W3 pa3NIUYHBIX HWCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH IIOJNYIAEMYIO
nHpopmanuo;

MPUBOANTHh MPUMEPHI BKJIaJa POCCUICKUX M 3apyOeKHBIX YYEHBIX-(H3UKOB B DPa3BUTHE HAYKH,
00BSICHEHHE MTPOLIECCOB OKPYKAOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

WCIIONb30BATh TEOPETUYECKHE 3HAHWS 10 (H3MKE B TIOBCEIHEBHON JKH3HU sl OOeCIeueHHs
0e30MmacHOCTH IIpU O0palIeHNH ¢ IPUOOPaMH M TEXHUYECKUMH YCTPOMCTBAMHU, ISl COXPAHEHUS 30POBbSI U
COOJTIOICHUST HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIeH cpene;

paboTaTh B TpyNIle C BHIIOTHEHHEM PA3IMYHBIX COLMAIBHBIX POJeil, MIIaHUPOBaTh paboTy IPyIIIH,
PaLOHANBEHO PaCIpeAeNsATh OOSI3aHHOCTH W IUIAHHPOBATH JESTENILHOCTh B HECTAHAAPTHBIX CHUTYAIHSX,
aIeKBaTHO OLICHUBATH BKJIAJ KaXKIOTO U3 YJaCTHUKOB TPYIIIBI B PELIEHHE pacCMaTpUBaeMOi poOIeMbl.



K xoHiy oOyuenus B 11 Kjacce nmpeagMeTHbIC pe3ysibTaThl Ha 0230BOM ypPOBHE JOJIKHBI OTPa)kaTh
c(hOPMUPOBAHHOCTb y O0YUYaAIOIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPUMEPax Poib U MecTO GHU3MKU B (HOPMUPOBAHHU COBPEMEHHON Hay4dHOH
KapTHUHBI MHpPa, B Pa3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJIOTHIA, B MPAKTUYECKON NEATEIHHOCTH JIIOJICH,
LETOCTHOCTD U €ANHCTBO (PM3HIECKON KapTHHBI MHUPAa;

YYUTBIBATh TPAHMIBI [IPUMECHEHUS W3YyYCHHBIX (DU3UUECKUX MOJENEHl: TOUCUHBIH DICKTPUUCCKHN
3apsi, JIyd CBeTa, TOUCUHBIH HCTOYHUK CBETa, SAepHAs MOJETb aTOMa, HyKIOHHAsE MOJAENb aTOMHOTO sapa
MIPU peLIeHHH (PU3UYECKHX 3a/1a4;

pacro3HaBaTh (U3MYECKHE SBJICHUS (IPOLECChI) W OOBACHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAVHAMHUKY U KBAaHTOBOW (PU3UKU: 3JIEKTPUUECKas IIPOBOAUMOCTb, TEIIOBOE, CBETOBOE, XUMHUUECKOE,
MarHUTHOE JAEHCTBUSI TOKA, B3aMMOJEHWCTBHE MAarHUTOB, O3JEKTPOMArHUTHas WHAYKLIMS, JelCTBHE
MarHUTHOTO TIOJIS1 HA TIPOBOJTHUK C TOKOM U JBHXKYIIMHCS 3apsiji, SJICKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI,
NPSIMONIMHEHHOE PpaclpOCTpaHEHHE CBETa, OTPAKEHHE, NpesloMiIeHHe, HHTepdepeHuus, Iudpaxkuus u
MoJISIpU3alysl CBETa, AUCHepCHs cBeTa, (oTodnekrpuyeckuil 3Qdext (GoTorddexT), cBeToBoe NaBieHHE,
BO3HUKHOBEHHUE JTMHEWIAaTOro CHEKTPa aToMa BOJIOPO/IA, ECTECTBEHHASI M HCKYCCTBEHHAs PaMOAKTHBHOCTD;

ONMHUCHIBATH M3y4YCHHBIC CBOWCTBA BEIIECTBA  (DICKTPUYCCKUE, MATHUTHBIC, ONTHYECKHUE,
NIEKTPUYECKYIO MTPOBOANMOCTD PA3IHYHBIX CPeNl) M JIEKTPOMArHUTHBIE SBICHUS (TIPOIECCHI), UCIONB3YS
(u3nuecKue BEITUYMHBL: JICKTPUYECKUIl 3apsi, CHJIa TOKA, DIIEKTPUYECKOE HANpSDKEHUE, 3JIEKTPUYECcKoe
COIPOTHUBIICHUE, PA3HOCTH MOTEHINATIOB, JJIEKTPOABIDKYINAs Cuia, paboTa TOKa, MHIYKIMS MarHHTHOTO
noJs, cuna Amnepa, cwia JIOpeHIa, HHIYKTUBHOCTh KATYIIKH, SHEPTHUs AJIEKTPHUECKOTO ¥ MArHUTHOTO
MoJIed, MepHoJ M dYacToTa KoneOaHWH B KojeOaTelpHOM KOHTYpe, 3aps] M CWiIa TOKa B IIpoIecce
TapMOHUYECKUX JJICKTPOMArHUTHBIX KoyieOaHuH, (OKyCHOE pacCTOSIHUE U ONTHYECKas CHUIa JIMH3BI, IpU
ONMCAaHUH TPABHIBHO TPaKTOBaTh (U3MUYECKUI CMBICH HCIOJB3YEMBIX BEJIHYHMH, WX OOO3HAueHUS M
€IMHUIIbI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUUHY C IPYTUMU BEJIMIHHAMUY,

OIIMCHIBATh HM3YyYEHHBIE KBAHTOBBIC SBIEHHS W IIPOIECCHI, HCIOIB3YS (U3NUECKHe BEINYUHEL:
CKOPOCTB JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 9acTOTa CBETA, YHEPrHs M MMIIYJILC (OTOHA, IIepUO
noJypacmaja, Heprusl CBsI3U aTOMHBIX fAep, IPU ONUCAHUM IIPABWIBHO TPAKTOBAaTh (PU3HUECKUIl CMBICH
WCTIONB3YeMBIX BEIMYMH, MX OOO3HAYeHHUS M EAWHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOLINE TAHHYIO
(U3UUECKYIO BEIUYHMHY C IPYTHMH BEJIMYHUHAMU, BEIYUCIISATH 3HaYCHUE (PU3NYECKOM BEITMYHHBL;

aQHAJIM3UPOBATh (DU3MUECKUE TPOLECCH U SIBICHHSA, UCTIONB3Ysl (QU3HMUECKHe 3aKOHBI M TPHHIMIIBL:
3ak0H OMa, 3aKOHBI IOCJIE[IOBATEIBHOIO U IApajUIeIbHOTO COEAUHEHUs! NPOBOJHUKOB, 3aKOH JIXOyms—
JleHma, 3aKOH BJIEKTPOMAarHUTHOW WHIYKIUH, 3aKOH MPSMOJMHEHHOTO paclpOCTPAaHEHHs CBETa, 3aKOHBI
OTpaXXCHHUs CBETa, 3aKOHBI IPEJIOMIICHHUs CBeTa, ypaBHeHHe OHHmTeiiHa g ¢oTodddexra, 3akoH
COXpaHEeHHUs] DHEPTHH, 3aKOH COXPAaHEHHs HMITYJIbCa, 3aKOH COXPAaHEHHUS DIEKTPUYECKOTO 3apsjia, 3aKOH
COXPaHEHUSI MacCcOBOTO 4MCIA, MOCTYnaThl bopa, 3aKOH paJyoakTHBHOIO paclaja, MpU 3TOM pa3iInydaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHs (TpaHHMIBI, 00IacTH)
NPUMCHUMOCTH;

OTIpEIeNIATh HANpaBleHUEe BEKTOpa HHAYKIMM MAarHUTHOTO MOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmnepa u cunbl JlopeHua;

CTPOUTH ¥ ONUCHIBATH N300paKEHUE, CO3AaBAEMOE IIOCKHM 3€pPKaJioM, TOHKOH JIMH30H;

BBIIIOJIHATH OKCIIEPUMCHTBI oo HUCCICA0OBAHUIO (1)I/I3I/I‘lCCKI/IX SIBJICHUM n IpoueccoB C
WCIIONIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEpEeHHWil: NpH 3ToM (OpPMYIHpOBaTh INpoliemy/3agady H
THIOTE3Y Y4eOHOTro SKCIEePUMEHTa, COOUpaTh YCTAaHOBKY U3 IPEUIOKEHHOTO 00OpYIOBaHMS, NPOBOAUTDH
OTIBIT B ()OPMYITUPOBATH BBIBOJIBI;

OCYHICCTBJIATH TIPSAMBIC U KOCBCHHBIC HW3MCEPCHUS (1)I/I3I/II{CCKI/IX BCJIMYMH, [PU I3STOM Bbl6I/lpaTL
ONITHMAITBHBIH CII0OCO0 M3MEPEHNUS U HCII0JIb30BaTh U3BECTHBIE METOIbI OLIEHKH TIOTPEITHOCTEH H3MEpEeHUIT;

HCCIea0BaTh 3aBUCUMOCTHU (1)I/I3I/I‘ICCKI/IX BCJIMYHMH C UCIIOJIB30BAHUEM IIPSAMBIX I/I3MepCHHﬁi Ipu 5TOM
KOHCTPYUPOBaTh YCTaHOBKY, PUKCHPOBATh PE3yNIbTAaThl IMIOJYIEHHOW 3aBUCUMOCTH (PU3NUECKHUX BEIHMUYMH B
Buzie Ta0aMI ¥ rpaMKOB, IENaTh BHIBOJBI 10 pe3yJIbTaTaM HUCCIIEIOBAHNUS;

coOmoath mpaBuia O€30MacHOrO TpPyAa IMpPU NPOBEACHHH HCCICHOBAHWA B pamKax Y4eOHOTO
JKCIIEPUMEHTa,  y4eOHO-UCCIEN0BATENILCKOM UM  NPOEKTHOW  JEATEIBHOCTH € HCIOJIB30BAaHHEM
W3MEPHTENHHBIX YCTPOWCTB U 1a00paTOPHOT0 000pyI0BaHNS;

peuaTh pacu€THBIC 3aJa4uM C SBHO 3aJJaHHOM (PU3MYECKOI MO/IENBIO, UCTIONB3Ys (PU3HYECKHE 3aKOHBI
Y MIPUHIUIIBI, Ha OCHOBE aHAJIN3a YCIOBHUS 3aJa4H BHIOUPATHh (BPU3HYECKYIO0 MOJEINb, BBIACIATH (HH3HICCKUC
BEJIMUUHBI U (HOPMYJIBI, HEOOXOAUMBIE Ul €€ PeLIeHHs, MPOBOJUTH PACUEThl U OLEHUBATH PEabHOCTD
MOJTYYEHHOTO 3HAUCHUS (PU3NYECKOI BEINUUHEL;

penaTh Ka4eCTBEHHBIE 3a/1a4l: BEICTPAUBATh JIOTHYECKN HEPOTHBOPEUUBYIO LIETIOYKY PACCYKACHHN
C OIIOPO¥ Ha U3YYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (HH3UIECKUE SBICHUS;

WCIIONb30BATh NMPH PEIICHWH Y4YeOHBIX 3aJad COBPEMEHHbIe WH()OPMAIOHHBIE TEXHOJIOTHU JUIS
IIONCKA, CTPYKTYPUPOBAaHHS, WHTEPHPETAlMM U NPEICTABICHUS Yy4eOHOM M Hay4YHO-NOMYNISPHOH
nH(OpMaIMK, TONYYeHHOW W3 pa3IUYHBIX HWCTOYHUKOB, KPUTHYECKH aHAJIHM3HPOBATH II0Jy4aeMYIO
nHpopmanuo;

OOBSCHATH MPUHLUITEI ACHCTBHUS MALINH, TPHOOPOB M TEXHUYECKUX YCTPONCTB, PA3IMYaTh YCIOBHS
nx 0€30M1acHOTO UCIIOIL30BAaHMS B IOBCETHEBHOMN JKH3HHY,

NPUBOANTH NPUMEPHI BKJIAJa POCCHUCKHX U 3apyOEKHBIX yYEHBIX-(ODU3MKOB B Pa3BUTHE HAYKH, B
00BSCHEHNE IPOLIECCOB OKPY’KAIOLIET0 MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;



WCIIONIBb30BaTh TEOPETHYECKHE 3HaHUS 10 (U3MKE B IOBCEJHEBHOW JKM3HM sl oOecriedyeHus
0e30MmacHOCTH IIpU O0palIeHNH ¢ TPUOOPaMH M TEXHUIECKHMH YCTPOMCTBAMH, ISl COXPAHEHUS 310POBbSI U
COOJII0JIEHNST HOPM DKOJIOTHYECKOro IMOBEJICHHUS B OKPYXKAIOLIEH Cpese;

paboTaTh B TpyMIe C BHIIOJIHEHHEM PA3INYHBIX CONUAIBHBIX POJICH, MIIaHUPOBAaTh padOTy IPYIIIEI,
palMOHAJIBHO paclpenesiTh 00S3aHHOCTH W IUIAHUPOBAaTh JAEATEIILHOCTh B HECTAHIAPTHBIX CHUTYalHUsX,
aJIeKBaTHO OLICHUBATH BKJIAJ Ka)KIOTO M3 YIaCTHUKOB TPYIIIEI B pELIeHNe paccMaTpuBacMoi poOIeMBl.

TemaTHYecKOe NJIAHNPOBAHME € YKA3aHUEM KOJIHYECTBA aKaJeMHYeCKUX YaCOB
OTBOJMMBIX HA OCBOEHME KAKI0 TeMbl Y4e0HOI0 NpeaMeTa, yueOHoro Kyncs( B
TOM 4YHcJie BHEYPOUYHOH /1esiTeIbOCTH),y4e0HO0r0 MOIy sl

TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HaumeHoBaHUe pa3fesioB U TEM KonngectBo yacos DrekTpoHHbIe (IIU(POBBIC)
n/m MPOrpaMMBbl 00pazoBaTeNbHBIE PECYPCHI
Bceero| Kontposbhbie | Ilpaktuueckue
paboTsl paboThI
Paznen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUS
1.1 | ®usuka u METOIBI HAYIHOTO 2 BBEJIUTE BBEIIUTE [[BubmuoTexa ITOK
MTO3HAHS 3HAYCHHE 3HAYCHHE https://m.edso0.ru/7f41bf72]]
HToro 1o paszaeny 2
Paznen 2. MEXAHUKA
2.1 |Kunemaruka 5 BBEIUTE BBEAUTE [[bubnuroTexa LIOK
3HAUYEHHE 3HAUYEHHE https://m.edsoo.ru/7f41bf72]]
2.2 | Jlunamuka 7 BBEIUTE BBEAUTE [[bubnuroTexa LIOK
3HAUYEHHE 3HAUYEHHE https://m.edsoo.ru/7f41bf72]]
2.3 |3aKOHBI COXpPAaHECHUSI B MEXaHHKE 6 1 1 [[BubmuoTexa ITOK
https://m.edso0.ru/7f41bf72]]
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMUKA
3.1 | OcHOBBI MOJIEKYJISIPHO- 9 BBE/IUTE 1 [[bubmuroTexa LIOK
KHHETHYECKOM TEOPHH 3HAYCHHE https://m.edso0.ru/7f41bf72]]
3.2 | OCHOBBI TEPMOJANHAMUKHU 10 1 BBEAUTE [[bubmuroTexa LIOK
3HAYCHHE https://m.edsoo.ru/7f41bf72]]
3.3 | ArperarHble COCTOSIHUS BellecTBa.| 5 BBEJIUTE BBEIIUTE [[bubmuoTeka IIOK
®da30BbIE TEPEXOBI 3HAYECHUE 3HAYECHUE https://m.edsoo.ru/7f41bf72]]
Hroro no pazneny 24
Pa3znen 4. DJIEKTPOJJUHAMUKA
4.1 |DnekrpocTraTtuka 10 1 1 [[bubmuroTexa LIOK
https://m.edso0.ru/7f41bf72]]
4.2 |TloCTOSHHBIN ANEKTpHYECKuit TOK. | 12 1 1 [[bubmuoTeka IIOK
TOKH B pa3IMdHBIX Cpeaax https://m.edsoo.ru/7f41bf72]]
Hroro 1o pasgerny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOBTIIO | 68 4 4
MMPOTPAMME
Ne | HamMeHOBaHHUE pa3leNnoB U TeM HPOrPAMMBI KonmuecTBo yacoB DnekTpoHHbIe (LU(pPOBEIE) 00pa30BaTEIbHbIC
n/n pecypchl
Bceero|  KonrtponbHbie [IpakTuyeckue
padoTEI paboThl
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Pazpea 1. 9JIEKTPOJJUHAMUKA

11 |MaruuTHOE mose. DnekrpomarautHas | 11 1 3 [[BubnuoTexa ITOK
VHIYKIS https://m.edsoo.ru/7f41c97c]]
Hroro 1o pasmerny 1
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 |MexaHWYECKHE U 3JIEKTPOMAarHUTHbIE | 9 | BBEIUTE 3HAuCHHC 1 [[BubnuoTeka ITOK
KoJeGaHust https://m.edsoo.ru/7f41c97c]]
22 | MexaHUYECKHE U DIICKTPOMATHUTHBIE | O 1 BBezmTe 3navenne | [[bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c]]
2.3 |Onruka 10 | BBenuTe 3HAUCHHE 3 [[BubmuoTeka [TOK
https://m.edsoo.ru/7f41c97c]]
Hroro 1o pasmerny 24
Pazaen 3. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCUTEJIbHOCTH
3.1 |OcHOBBI CrIEIHATBHON TEOPHU 4 1 BBesTe 3Hauenue | [[Budnuorexa [JOK
OTHOCHTEIIEHOCTH https://m.edsoo.ru/7f41c97c]]
Uroro mo paszmeny 4
Pazgen 4. KBAHTOBASI ®U3UKA
4.1 | DneMeHTHI KBAHTOBOM ONITHKH 6 | BBeauTe 3HauenHue | BBeaute 3naueHue | [[bubmmorexa IIOK
https://m.edsoo.ru/7f41c97c]]
4.2 Crpoenue aTroMa 4 | BBe#UTE 3HAYCHHE | BBEIUTE 3HAUCHHE [[Bubmnoreka [TOK
https://m.edsoo.ru/7f41c97c]]
4.3 | AToMHOE SAPO 5 | BBemuTe 3HAYCHHUE | BBEAUTE 3HAYCHUE [[Bu6mmoTexa ITOK
https://m.edsoo.ru/7f41c97c]]
HToro 1o paszaeny 15
Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 |DmeMeHTHI aCTPOHOMHUH U 7 1 BBeauTe 3HaueHne | [[bubmanorexa [IOK
acTpouzuku https://m.edsoo.ru/7f41c97c]]
7

Wroro no pazneny

Pa3znen 6. OGOBINAIOIIEE IOBTOPEHUE

6.1 | OGobmraroriee MOBTOPEHHE 4 | BBenwTe 3HaueHne | BBeawte 3Hauenne | [[bubamorexa [IOK
https://m.edsoo.ru/7f41c97c]]

HWroro no pazaeny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

TTPOTPAMME
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