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COILEPKAHHUE YYEBHOI'O NIPEJIMETA

Conepxanue ooydenus B 10 kiacce.

Pa3znen 1. ®usuka u MeToAbl HAYYHOIO NTO3HAHUS.

®usuka — Hayka o npupone. Hayunele MeToapl O3HAHMS OKpYyKaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue (pu3nYecKHX SIBICHUH U mporeccoB. Hayunsie runoressl. Gusndeckue
3aKOHBI U TeopuH. | paHUIIBI TPIMEHUMOCTH (pU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp u mecto (usuku B QopMHpPOBaHMHM COBPEMEHHOW HAydyHOW KapTWHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

JleMoHCTparmu.

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUUKU.

Paznen 2. Mexanuxka.

Tema 1. Kunemaruka

Mexannueckoe aBHkeHHE. OTHOCHUTEIBHOCTh MeEXaHW4ecKoro aABikeHusa. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpenHsiE CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHON TOYKH, UX MPOEKIUU HA OCHU CUCTEMBI KOOpAuHAT. Cllo’KeHHe NEepeMEIeHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. | paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MTEPEMENIEHUS MaTePUAIbHON TOYKH OT BPEMEHH.

CBoboaHOE masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe aBuxeHue. JIBMKeHHE MaTEepUaTbHOM TOYKH MO OKPYKHOCTH  C
MOCTOSIHHOM MO0 MOJYJII0 CKOPOCThIO. YTJOBasg CKOpPOCTb, JIMHEHHas ckopocTh. [lepuon wu
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: CIHAOMETP, JIBUKECHHE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

JleMoHCTparmu.

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEePUCTUK JBUKECHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue aBr>xeHus Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hamnpanenue ckopocTH Npy IBUKEHUHU 110 OKPYKHOCTH.

Y4eHUuecKui IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIGHHUS MEXKAY MYTAMH, [POWJCHHBIMH  TEJIOM 3a
MIOCJIEI0OBATENIbHBIE PABHBIE IMPOMEXKYTKM BPEMEHM IPU PABHOYCKOPEHHOM [BMKEHUU  C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS APUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka.

[Ipuamun otHocutTensHOcTH [amunes. Ilepebii 3akoH Hprorona. HMHepumanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosunumu cwi. Bropoit 3akoH Herorona — mis
MaTrepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1171 MaTepuaibHbIX TOYEK.

3aKoH BceMUpHOro TsaroteHus. Cuna TsoxecTu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Bunpsl Tpenust (mokos, ckojibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBXKEHHUs U cuiia TpeHus nokos. Kospduuuent tpenus. Cuna COnpoTHUBICHUS
IIPU IBWKEHUH TeJa B )KUIAKOCTH WM rase.

[ToctynaTensHOE U BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPIOTO TeEa.

MoMeHT cuiibl OTHOCUTENBHO oOcu BpaumieHus. Ilinedo cuiel. YcnoBust paBHOBecus
TBEPAOTO TEa.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE INPUMEHEHME: MOAIIUIHUKY, JBHKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JemoHcTpanmu.

SIBrienne nHepLUUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TEJl.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEeHHUE CUJT TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosust paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHS.

Y4eHnuecKkui IKCIIepPUMEHT, J1abopaTOpHbIE PabOThI

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPY)KHMHE M PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TeJla, HMMEIOIIEr0 OCh BpallleHUSI.

Tema 3. 3aKOHBI COXpaHEHHUS B MEXaHUKE.

Nmnynsc MaTepuanbHON TOUKH (Tea), CHCTEMbl MaTepUAIbHBIX TOUeK. IMIynbe cuibl 1
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE ABMKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernveckast sHEprusi MaTepHabHOW TOYKH. TeopemMa 00 M3MEHEHWU KHHETHYECKOM
SHEPrUH.

[lotenumaneHas oHeprus. [loTeHuuanbHas dSHeprus ymnpyro aepopMHpOBAHHOU
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3U MOBEPXHOCTU 3eMIIH.

[loTeHnmanpHple U HEMOTEHIMANbHBIE CUIIBL. CBS3b PaOOTHI HEMOTEHUHUAIBHBIX CHJ C
M3MEHEHNEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHnueckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

JlemoHCTpanuu.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[Tepexon moTeHNIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Y4eHUueCcKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yuenne abCOJIIOTHO HEYNpYyroro yiaapa € IMOMOLIbI JIBYX OJWHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHMEM MEXaHWYECKOM SHEepruu Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynsipHast pu3uka u TEpMOAMHAMUKA.

Tema 1. OCHOBBI MONEKYISPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIE  TOJIO)KEHHS  MOJIEKYISIPHO-KMHETUYECKOW TEOPUM M HX  OINBITHOE
obOocHoBanue. bpoynosckoe npwkenue. Auddysus. Xapakrep ABIKEHUS M B3auMOJCHCTBUS
qacTull BeriecTBa. MoJenu CTpOeHUs ra3oB, )KUJIKOCTEH U TBEPJBIX TeNl U OObSICHEHUE CBOWCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUUYECKON TEOpHUH
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEeW KHHETUYECKOM HHEepruu
TEIUIOBOrO JABWKEHUS dvactul rasza. [llkama temnepatryp KenbBuHa. ['a30Bbi€ 3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B HICaIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
n30x0pa, nuzobapa.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETp.

JemoHcTpanmu.

OnpIThI, JTOKAa3bIBAIOUIUME JUCKPETHOE CTPOEHHE BEILIECTBA, (QoTorpapuu MOJIEKYIT
OPraHNYEeCKUX COCTMHECHUH.

OneITl 0 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJIIPHOTO B3aUMOICHCTBUS.

Monens, WUTIOCTpUpYIOLIas NPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHFHOTO Ta3a, H30TPOIIECCHI.

Y4eHnuecKkui IKCIIepPUMEHT, JIabopaTOpHbIE PabOThI

Ompenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpEeHHil 00bEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. OCHOBBI TEPMOIMHAMHUKHU.

TepMmoauHamuyeckass cucremMa. BHYTpeHHsISI SHEpPrus TEPMOJMHAMUYECKON CHUCTEMBI U
crioco6Ob! e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITIOEMKOCTD BelecTBa. KomuecTBo TEMIOTHl MpH TEIUIONEepeaaye.

[Tonsatue 06 ammabatHoM mpomecce. [lepBbiii 3akoH TepMoauHAMUKH. [IpuMeHeHHE
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MIPUPOIE.

TemoBbie MamnHbl. [IpuHIUNBL KeHCTBUS TeIOBbIX MamuH. [IpeoOpasoBanus snepruu
B TEIIOBBIX MammHax. KoaddunueHt nose3Horo AeicTBus TeraoBoi mamuubl. [{ukn KapHo n
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: [JBUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIBHUK, KOHTUIIOHED.

JlemoHCTpanuu.

N3menenne BHYTpeHHEH SHEpruUu Tejia MPU COBEPIICHUH pPaOOThI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue »pupa B JATYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHepruu (TemMrepaTypbl) Tella Ipy Terionepeaaye.

OmnpIT o aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

YdeHUueCcKui IKCIEPUMEHT, JIa0opaTOpHbIE PabOThHI

N3mepeHune ynenbHou TEIIOEMKOCTH.

Tema 3. Arperatnbsle cocTosiHUS BemiecTBa. Da3oBbie nepexoibl.

[TapooOpazoBanne u KouAeHcauusa. lcmapenme wu kumeHue. AOCOITIOTHAsS u
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIH map. YaenpHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JaBJICHUSI.



Teépmoe Ttemo. Kpucrammueckue wu amopdHble Tena. AHH30TPOIHUS CBOWCTB
kpuctayoB. Kunkue kpucramwisl. CoBpeMeHHble Marepuaisl. [lnaBieHne M KpucTamiuzanus.
VY nenpHas TemioTa miasiaeHus. Cydoaumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckue ycTpoilcTBa M NMPAKTHUUECKOE NMPUMEHEHUE: THUIPOMETP U ICUXPOMETD,

KaJIOpUMETP, TEXHOJIOI'HU MOJIy4CHUA COBPEMCHHBLIX  MAaTCpUajioB, B TOM 4YHCIIC
HaHOMAaTCprajioB, U HAHOTCXHOJIOT'UH.
JemoHcTpanmu.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

CriocoObl MI3MEpEHUS BIAKHOCTH.

Habnronenue HarpeBaHus M MJaBiIeHUs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalioB.

Y4eHnuecKkui IKCIIepPUMEHT, J1abopaTOpHbIe PabOThI

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DnexrponuHamuka.

Tema 1. DnexTpocraruka.

DNeKTpu3alus Tell. OJJEKTpUYecKud 3apsan. JlBa BuJa dJIEKTPUYECKUX 3apsJIOB.
[IpoBOTHUKY, AUANEKTPUKH U MOJTYIIPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3anmopericteue 3apsnoB.  3akoH  Kynmona. TouedHslld  3I€KTpUYECKHH — 3apsifl.
Onektpuueckoe mosie. Hanpsok€HHOCTh 3nekTpuueckoro mnoussd. [lpuHumn cynepro3uuuu
ANEKTPUYECKUX Mosiel. JINHUN Hanps>KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cumn osmektpocrarnueckoro mosis. [loTenmman. Pa3HOCTh MOTEHIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJIe. JInaiieKTpuyeckast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOpP, KOMHUPOBAJIbHBIM
armapar, CTpyHHBIN PUHTEP.

JeMoHCTparmu.

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOAAM IUIACTHH,
PacCTOSTHUSA MEKy HUMH U TUAJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Y4eHUueCKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTOSIHHBIN 37IEKTPUYECKUNA TOK. TOKM B Pa3IMUYHBIX Cpeax.

DNEeKTpUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTrO TOKa. MICTOUHMKHN TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsxkenue. 3akon Oma i ydacTka 1enu.

DneKTpUYeCcKoe COIIPOTHBIICHUE. VYnenpHOE COTIPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, NAapaUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIenna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAs CUJIa U BHYTPEHHEE CONPOTHUBIIEHHME MCTOYHMKA TOKa. 3akoH Oma
JUIS1 IOJTHOM (3aMKHYTOM) aieKTprueckoif enu. KopoTkoe 3amMbIkaHUe.



OneKTpOHHas IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTH COIPOTHUBIICHUS
METaJJIOB OT TemnepaTypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W IpPUMECHAs IPOBOJUMOCTH IOJYIIPOBOJAHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pacTBOpax M paciulaBaX AJIEKTPOJIUTOB. JIEKTPOJIUTUYECKAS
JUCCOITHAIUS. DIEKTPOJIN3.

Onextpuueckuif TOK B raszax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIA paspsi.
Momnnus. ITnazma.

TexHuueckue yCTpoHCTBA M IPaKTUYECKOE IPUMEHEHHUE: aMIepMeTp, BOJBTMETD,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArpeBaTeNbHBIE TMPHUOOPBI, IJIEKTPOOCBETHTEIHHbIC
npuOOpPHl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIHN 1MOJ, TaJlbBAaHUKA.

JleMoHCTparmu.

N3mepenue cuiibl TOKa U HANpSOKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MONIEPEYHOT0 CEYEHUs U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE MPOBOTHUKOB.

[IpssMoe m3MepeHune AIeKTpoaABHKYIIEH cuibl. KOpOoTKOe 3aMbpIKaHUE TaIbBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COMPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD AJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Y4yeHn4YeCKuil SIKCIIEPUMEHT, JTA0OpaTOPHBIEC PaOOTHI

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne DIeKTpOABMKYIIEW CHIBI  MCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponausa.

Me:xnpeaMeTHbIE CBS3H.

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocyuiecTBisieTcs ¢ y4€ToM
COJIepKATeNbHbIX MEKIIPEIMETHBIX CBsI3el C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHUS, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO IIO3HAHUSA:
sBJIEHHE, HAydHbIM (akr, rumoresa, (uznyeckas BEIMYMHA, 3aKOH, TeOopus, HaONIOJCHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

MaremaTHKa: pelieHue CUCTEMbl ypaBHEHUH, TuHelHas GyHKIM, napaboiia, runepoouia,
uX rpaduku v cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKLUMU HAa OCH KOOPAMHAT,
CII0)KEHHE BEKTOPOB.

buosiorus: MexaHu4eckoe ABMKEHHUE B )KMBOM mpupoje, 1udpdy3us, ocMoc, TEII000MeH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

XUMUS: TUCKPETHOE CTPOECHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAs JUCCOLUALNS, FaIbBaHHUKA.

I'eorpadus: BIa)XxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonorus: npeoOpa3oBaHUE IBMKEHHH C HCHOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS
B TEXHHKE, MOAUIMITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAHEHHUS MMIylbca B TEXHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE



HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

Conepxanue o0ydenus B 11 kiacce.

Paznen 4. DnexrpoauHaMuka.

Tema 3. MarnuTtHO€ noJie. DIeKTpOMarHuTHasi UHIYKIUS.

[ToctostHHbIE MarHuTHl. B3anMoJelcTBHME MOCTOSSHHBIX MAarHMUTOB. MarHuTHOE TOJIE.
Bexrop marauTHOM MHAYKIMH. [I[pyHIMI Cyniepno3uuyy MarHUTHBIX IOJIEH. JIMHUKM MarHuTHOM
uHaykuuy. KapTuHa TuHUI MarHUTHOW MHAYKIUU OJISE HOCTOSIHHBIX MarHUTOB.

MaruuTtHoe nosie IpoBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHIYKIMM MarHUTHOTO IOJIS
JUIMHHOTO MPSMOTO NPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO MPOBOJ-HUKA, KATYILIKH C TOKOM.
OmnsiT Dpcrena. B3anMopeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna Jlopenma, e€ MOAynb W HampaBiieHHE. J[BI)KCHHE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

SIBneHue DNEKTPOMAarHUTHOM UWHAYKIMHM. I[IOTOK BekTopa MarHMUTHOM WHIYKIUH.
DNeKTpOABMKYIIAs CUJIa MHAYKIUU. 3aKOH 3JIEKTpPOMAarHUTHON uHAyKuu dapazes.

BuxpeBoe snexrpuueckoe mosie. DJIEKTPOJABMKYIIAs CHJIAa MHAYKIHUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCT. fIBI€HNE CAMOMHAYKIIUU. DIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHMTBHI, JIEKTPOABUTATENb, YCKOPUTEN AJIEMEHTAPHBIX YACTHILL, UHIYKIIMOHHA [1€Yb.

JleMoHCTparmu.

OnbIT OpcTena.

OTKIJIOHEHHE AMEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMYM MarHUTHOTO TOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue ANeKTPOMarHUTHOM MHAYKIIMH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUKYILEH CUJIbI MHIYKIUN OT CKOPOCTH U3MEHEHHUS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI.

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeiicTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KoneGanus v BOJHBI.

Tema 1. MexaHndeckue U 3J€KTPOMAarHUTHbIE KOJIEOaHusI.

KonebarenbHas cucrema. CBoOojHbIE MexaHMuyeckue Kojebanus. [‘apmoHuueckue
konebanusa. Ilepuon, uactora, ammuutyna u (asza koneGanuil. I[IpyKUHHBIH MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMYECKHUX Kosiebanui. IlpeBpaiieHue sHepruu
IIPU FTApMOHUYECKUX KOJIEOaHMSIX.

KoneGarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHHS B HICATHHOM
Koye0aTeIbHOM KOHTYype. AHAIOTHUS MEXIy MEXaHMYECKUMH U 3JIEKTPOMarHUTHBIMH
konebanuamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCAIbHOM KojeOaTeabHOM
KOHTYPE.



[IpencraBnenue o 3aTyXaloMMX KoleOaHUAX. BeIHYKAEHHbIE MEXaHUYECKHE KOJICOaHusI.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHNUs.

[lepemennbiii Tok. CHHYCOMIANbHBINA IEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya u MOTPEOICHHE SIIEKTPUYECKOW SHEPTHUH.
OKOJIOTUYECKME PUCKU TpU MPOU3BOJACTBE 3JEKTposHepruu. KynbTypa uCHoOJIb30BaHus
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: OJJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiad.

JlemoHcTpanmu.

HccnenoBanue  mapaMeTpoB — KojieOaTeNbHOM — cUCTEMbl  (NIPYXUHHBIN W
MaTeMaTHYEeCKUI MasATHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmwnorpaMmsl  (3aBUCHMOCTH  CUJIBI  TOKa W HANpsDKEHUS OT BpPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUMH.

Pe3onanc mpu nociaenoBaTeNbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKM WHIYKTUBHOCTU U
KOHJIEHCATopa.

Monenb TMHUY 3JIEKTPOIIepelauH.

Y4eHnuecKkui IKCIIepUMEHT, J1abopaTOpHbIE PabOThI

HccnenoBanue 3aBUCUMOCTH MEPUOa MallbIX KoJieOaHUM rpy3a Ha HUTU OT JAJIMHBI HUTH
Y Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKAa B LENM M3  IOCIENOBATEIBHO COEAMHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOPA.

Tema 2. MexaHU4Y€CKUE U SJIEKTPOMArHUTHHIE BOJHBI.

MexaHn4eckde  BOJIHBI,  YCJIOBHSI  PacrpOCTpaHEHUs. ITepuon. CkopocTthb
pacripocTpaHeHusl U JUIMHA BOJHBL. Ilomepeunsle m nmpojosibHbIE BOJIHBL. MHTepdepeHuus u
IU(paKus MEXaHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJHBL Y CIOBUS M3JIy4EHUs IEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTalus BeKTopoB E, B, V B anexrpomarauTHoi BosHe. CBOMCTBA 3/1EKTPOMArHUTHBIX BOJIH:
OTpakeHHe, [pelloMJIeHHe, mojsApuzauus, audpaxuus, uHTeppepeHuus. CkopocThb
IEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTpOMAarHUTHBIX BOJIH. [IpuMeHeHue 37EeKTPOMarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHUMIBI paguocBs3u U TeneBuacHus. Paguonokanus.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLEH CPE/bI.

TexHuyeckue yCTpONCTBA M IPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLMHE, panap, paauONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

JeMoHcTpanuu.

OO6pa3oBaHue U paclpoCTpaHEHHE NOMEPEYHBIX U MPOJI0TIBHBIX BOJIH.

Kone6uomieecs Teno Kak HCTOYHHK 3BYKa.

HaGnronenue otpaxkeHus U MPEOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHnu 1 qudpakiiuil MEXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOM W YacTOTOH
KoJIe0aHUH.



HccnenoBanue CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

Tema 3. Onruka.

I'eomerpuueckass ontuka. IIpsAMOIMHENHHOE pacHpOCTPAaHEHHE CBETA B OJHOPOJHOMU
cpexe. JIyd ceera. ToueuHbIli KICTOYHUK CBETA.

OTtpaxenue cBera. 3akOHBI oTpakeHHs cBera. [locTpoeHne M300pakeHHH B IMJIOCKOM
3epKaje.

[Ipenomiienne cBeTa. 3akOHBI TPEIOMJICHHS CBeTa. AOCONIOTHBIA IOKa3aTelb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaXKECHHUS.

JHucnepcus cseta. CiioxxHbIi cocTaB Oeoro ceera. L{er.

Cobuparoniue M paccewBarolive JuH3bl. ToHKass JnH3a. POKYCHOE pacCTOsIHHUE U
ONTHYECKas cuja TOHKOU JuH3bIL. [locTpoeHne u3o0pakeHuil B COOMPAIOLIUX U PacCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wnatepdepenunst cBera. KorepeHTHblE HCTOYHUKU. Y CIOBHS
HaOIOACHUST MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT IBYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. JudpakunonHas pemérka. YciaoBue HaONIOAEHUS TJIABHBIX
MaKCUMYMOB TIPH MaJICHUA MOHOXPOMATHYECKOTO CBETA Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckue ycTpoiicTBa M MPaKTUYECKOE NMPUMEHEHME: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKOT, BOJIOKOHHAs OINTHKA, AU(PPAKIIHOHHAS
peméTKa, MOJIAPOUI.

JleMoHCTparmu.

[IpsimonuHeliHOEe pacnpoCTpaHEHUE, OTPAKEHUE U TpesioMiieHHEe cBeTa. OnTrhudeckue
MIPUOOPHI.

[TonHOE BHYTpEHHEE oTpaxkeHrue. Mojesnb CBETOBO/IA.

HccnenoBanue cBONWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue nnrepdepeHiuu crera.

Ha6nronenue qudpaknum cBerta.

Habmronenue nucniepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ TOMOUIBIO JUPPAKIIMOHHON PEIIETKHU.

Habmonenue nonspusanuu cBera.

Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3mepenune nokazaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBoiCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Paznen 6. OCHOBBI crieUAIbHON TEOPUU OTHOCUTEIBHOCTH.

I'panuibl NpUMEHUMOCTH KiacCcM4eckoil MexaHuku. llocTynarel cnenuanibHONW TEOpUHU
OTHOCHUTEIIbHOCTH: WHBApHAaHTHOCTh MOJYJsl CKOPOCTH CBe€Ta B BakKyyme, NIPUHIUI
OTHOCHUTEIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIECHUE BPEMEHU U COKPAILEHUE JJINHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YAaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Paznen 7. KBanToBas ¢usuka.

Tema 1. DnemMeHTbl KBAaHTOBOM ONTHUKHU

®ortonsl. opmymna [1nanka cBsizu SHEPTrUU HOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIBC
¢dorona.



Otkpeitue wu wuccienoBanue ¢Gorodpdexra. Omnbitel  A.l'. CtonmeToBa. 3aKOHBI
¢dororddekra. Ypasuenue DitHmeitna aus potosddexra. «Kpacuas rpanuna» Gotosdpdexra.

Hasnenue ceera. Onbithl [1.H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckne ycTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHUe: (PoTornneMeHT, (OTONATUHK,
COJITHEYHast OaTapesi, CBETOIHOI.

JemoHcTpanmu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTod(heKTa.

Ceeroauo.

Counneunas G6artapest.

Tema 2. Ctpoenue aroma.

Mogens atoma Tomcona. OnbiTel Pesepdopaa nmo paccesnuto o -dactuil. [lnanerapuas
Mozenb atoMa. [loctynatsl bopa. U3nydenune u nornouienue GOTOHOB MpH MEPEXOJE aToMa C
OJIHOTO YpOBHSI B3HepruuM Ha Apyro. Buapl crnekrpoB. CHekTp ypoBHEW 3Hepruud aroma
BOJIOPO/JIA.

BonHoBbI€ cBOMcTBa yacTull. Bosabl ne bpoinsa. KoprnycKynsspHO-BOJIHOBOW Iyann3M.

CrioHTaHHOE U BBIHYXJICHHOE U3TTyYCHHUE.

TexHuueckne yCTpOMCTBAa W MPAKTHYECKOE IPUMEHEHME: CHEKTPAJIbHBIA aHAJIU3
(criekTpocKkoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

JleMoHCTparmu.

Mogens ombiTa Pezepdopaa.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Ha6nronenne nuHeHvYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Y4yeHn4ecKuii IKCIIEpUMEHT, JTaOopaTOpHbIE PaOOTHI.

HaGmronenue nuHeHyaToro crekTpa.

Tema 3. AToMHOE SAPO.

OKCIIEpUMEHTBI,  JTOKa3bIBAIOUIME  CJIOXHOCTH  CTpoeHus  sjapa.  OTKpbITHE
paauoaktuBHOCTH. OnbITH Pedepdopa mo onpeneseHuo cocTaBa paluoakKTUBHOTO U3ITY4YECHHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paIuoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HelTpoHa. Hykimonuas monens supa I'eitsenOGepra—lBaHeHKoO.
3apsina siapa. MaccoBoe unciio saapa. M30Torsbl.

Anbba-pacniaz. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacman. ['aMma-u3nydeHue. 3aKoH
PaZMo0aKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peakiuu. [lenenue u cCUHTE3 siep.

SAnepusiii  peakrtop. Tepmosimepubiii cunTe3. [IpoGneMbl W MEPCHEKTUBHI  AIEPHOM
SHEPreTHKU. JKOJIOTUUECKUE aCTIeKThI CPHOI SHEPTreTUKU.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HAOMIOAEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pus3nueckoit KapTUHBI MHpa.

TexHudeckne ycTpolcTBa M IMPAKTHYECKOE MIPUMEHEHHUE: T03UMETp, Kamepa Buibcona,
SJICpHBINA peakTop, aTOMHasi bomoa.

JeMoHcTpanuu.

Cu€TYnK MOHM3UPYIOUIUX YACTHII.

VYdeHnueckuil 3KkCcrepuMeHT, J1abopaTopHble paboThI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Paznien 8. DneMeHTHl aCTPOHOMUU U aCTPO(U3UKH.

Oranel pa3BUTHA  acTpoHOMMH. IIpukinagHoe M MHUPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMHUHU.



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

ConneuHnas cucrema.

Connue. CosiHeyHast akTUBHOCTb. Mcrounuk sHepruu ConHua u 3BE3H. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3J TJIaBHOM
nocienoBareabHoCcTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJitolMK ColHIIA U 3BE3/1. DTambl KU3HU 3BE3I.

Mneunslii Ilyte — Hama [Manaktuka. [lonoxenue u npwxkenue ConnHua B ['amaktuke.
Tuns! ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIE IbIPBI B A/Ipax rajJakTHK.

Bcenennas. Pacuinpenne Bceenennoil. 3akoH XaOOna. PazOeranue ranaktuk. Teopust
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yyennueckue HaOIOICHUS.

Habmtoenust HeBOOPYXEHHBIM IJ1a30M C HCIOIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIeNIEHUs TMOJI0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/Us
CeBepHOT0 MoyIIapus U SIPKUE 3BE3]IBL.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O6o061maroniee TOBTOPEHHUE.

Pone Qusukum uw acTpoHOMHH B SKOHOMHMYECKOW, TEXHOJIOTHYECKOH, COIMAIBHOW |
THYECKON cdepax AeATeNbHOCTH 4YeNOBEKa, POojb M MeCTO (U3UKM W acTPOHOMUU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKON Teopu B (QOPMHUPOBAHUU
Mpe/cTaBiIeHU 0 (U3UYecKOoll KapTUHE MHUpPa, MECTO (PU3MYECKOW KapTHHBI MUpa B 00IIeM
psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usmku 06a30Boro ypoBHS B 11 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHBIX MEKIIPEIMETHBIX CBsI3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHS, CBS3aHHBIE C H3YYEHHEM METOJOB HAYYHOTO IIO3HAHHUSA:
ABJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

MaremaTHka: peleHHe CUCTEMbl YpaBHEHMH, TPUTOHOMETpHUYECKHE (YHKLUHU: CHUHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
IIPOEKLMH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
MIPU3HAKY [I0JJ00US TPEYTOJIbHUKOB, OTPEAEICHUE IIOAAN IUNIOCKUX GUryp u 00bEMa Tell.

buosorusi: snekTpuueckue sIBIEHUS B JKMBOH MpHpoje, KosieOaTelbHble BUXKEHUS B
KUBOHM IPUPOJE, ONTUYECKUE SBJICHUS B JKUBOM NPUPOJE, NEHCTBUE pajudaluy Ha >KUBbIE
OpraHu3MBl.

XUMHSA: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

I'eorpadusi: MarHuTHbIE MoJitoca 3eMJIM, 3aJI€KU MarHUTHBIX pyA, GoTochéMKa 3eMHOM
MIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

TexHoJIOTHS: INHUY IEKTpOINIepeaay, TeHEpaTOp NEPEMEHHOTO TOKA, JIEKTPOABUIaTENb,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TEJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMA YYEBHOI'O ITPEIMETA

OcBoenune yweOHOro mnpeamera «®Pu3nMka» Ha YpPOBHE CpeAHEro ooOmero oOpazoBaHHS
(6a30BBIf YPOBEHB) JIOJDKHO 00SCIICUUTh JOCTHKCHHUE CICAYIONINX JTMIHOCTHBIX, METAIIPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeamera «Du3MKa» JOJDKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIMIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHUBHBIX BHYTPEHHUX yOE€XJIEHUH,
COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIECTBa, paCIIMPEHUE KU3HEHHOTO
OTIBITA U OTBITA JIEATETLHOCTH B MPOIIECCE peaTn3alliid OCHOBHBIX HAIIPABJICHUA BOCIIUTATEIHLHOMN
NESITETFHOCTH, B TOM YHUCJI€ B YaCTHU:

1) rpamIaHCKOro BOCIMTAHUSA:

— c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMH OOYYAIOMErocss KaK AaKTUBHOTO W
OTBETCTBEHHOTO 4JICHA POCCUICKOTO OOIIECTBa;

— NMPUHATAE  TPATUIHUOHHBIX  OOIICYETIOBEYECKUX  T'yMAHHUCTHYECKUX "
JIEMOKPATUIECKUX IIECHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpEcax TI'PakIaHCKOTO
o011ecTBa, yuacTBOBaTh B CAaMOYITPaBIEHUN B 00pa30BaTEILHON OpPraHU3aIlny;

— YMEHUE B3aUMOJICUCTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUHM C HX
(GYHKIUSMHI 1 Ha3HAUYEHUEM;

— TFOTOBHOCTh K T'YMAHUTAPHOU U BOJOHTEPCKON IEATEIBbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS:

— c(hOopMUPOBAaHHOCTh POCCHUICKOMN TPaXIAHCKON UACHTUYHOCTH, TAaTPUOTHU3MA;

— LIEHHOCTHOE OTHOLIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM POCCUNCKUX
y4€HBIX B 0071aCTH (DPU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

— CHOCOOHOCTh OILIGHMBATh CUTYallMi0 M TMPUHUMATh OCO3HAHHBIC peuieHus,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJE B JEATEIBHOCTH
Y4E€HOTO;

— OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

— 3CTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAsl 3CTETHKY HAyYHOTO TBOPYECTBA,
MPHUCYIIETO PU3NYECKOUN HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

— WHTEpeC K pa3nuyHbIM cepam mpodhecCHOHANBFHON NeATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBINA BRIOOp Oynyiiei mpodeccuu
U peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbI;

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHHIO B 00JIaCTH (PU3UKH
Ha MPOTSHKEHUH BCEH JKU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

— c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI, OCO3HAHHE TI00ATLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



— IUIAHUPOBAHUE M OCYIIECTBJIEHUE JCUCTBUM B OKpYXKAlOLIEW Cpele Ha OCHOBE
3HaHUA LEJEeW YCTOMYUBOIO Pa3BUTHUS YEIOBEUECTBA;

— Pacumpenne ombiTa A€ATENBHOCTH HKOJIOTMYECKOW HAINpPaBIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

— c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3MUECKON HAYKH;

— OCO3HAHHE IIEHHOCTH HAay4YyHOU JesATEJbHOCTH, FOTOBHOCTh B IPOLECCE H3YyYEHUs
(GU3UKK OCYIIECTBIIATH MPOEKTHYIO W HCCIEAOBATEIBCKYIO NESTEIbHOCTh WHAWBUIAYAILHO H B
rpymIe.

B npouecce 1ocTHKeHNs IMYHOCTHBIX Pe3yJIbTATOB OCBOCHHS NIPOrpaMMbl 110 (pu3nke
AJsl  YPOBHS cpelHero oo0mero o0pa3oBaHusi y OO0y4alIIMXCSi COBepPLIEHCTBYeTCS
3MOLMOHAJIbHBIN HHTEJIEKT, NPeANnoIaralumi c(popMUpPOBAHHOCTS!

— CaMOCO3HAHHS, BKJIIOYAIOIIErO0 CIOCOOHOCTh IOHUMAaTh CBOE HMOLIMOHAJIBHOE
COCTOSIHME, BUJETb HANpPaBJIEHUS pa3BUTUS COOCTBEHHOW SMOIIMOHAIBHOW cQephl, ObITh
YBEPEHHBIM B cele;

— CaMOpEryJIMpOBaHUs,  BKJIIOYAIOIIETO0  CaMOKOHTpOJIb, yMEHUE  NPUHHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEJIEHHE, CIOCOOHOCTh aJanTUPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U IPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEI MOTHUBAILIMU, BKIIIOYAIOIIEH CTpeMIIeHHE K JOCTHKEHHIO LIeJIU U YCIIEXY,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/1 U3 CBOUX BO3ZMOKHOCTEN;

— SMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh TOHMMAaTh AMOIMOHAIBHOE COCTOSHUE
JIPYTrUX, YYUTBIBaThb €ro TPU OCYLIECTBICHUHU OOIIEHHs, CHOCOOHOCTh K COUYYBCTBUIO U
COTIEPEKUBAHMIO;

— COLIMANIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpauBaTh OTHOILEHUS C
APYTUMHU JIFOABMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3peliaTb KOH(QIHUKTBHIL.

METAIIPEJMETHBIE PE3YJIBTATbBI

OBJj1ajieHHe YHHBEPCAJIbHBIMHU NMO3HABATEIbHBIMU J1€HiCTBUAMM:

1) 6a3oBble JornyecKue AecTBUSI:

— CaMOCTOSTENIHPHO (JOPMYJIMPOBATh U AKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

— OTIPENIETIATh 1EH JACITSIbHOCTH, 33]1aBaTh IMapaMeTPbl U KPUTEPUHU UX JTOCTHKCHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHMS B paccMaTPUBAEMBIX (DHU3UUYECKUX
SIBJICHUSX;

— pazpabaTeiBaTh IUIaH pEIICHUS MPOOJIeMbl C Y4ETOM aHallM3a MMEIOIIUXCS
MaTepHUaIbHBIX U HEMaTepPHAIIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OIICHHBATh COOTBETCTBUE pPE3YIbTATOB
LIEJISIM, OIICHUBATh PUCKH MTOCIICICTBUI ACSITCIBHOCTH;

— KOOPJIMHUPOBATh U BBHIMIONHATH PaOOTy B YCIOBHUSX PEATBHOTO, BUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6azoBbIe HCCIEA0BATEIbCKHE eCTBHS:

— BIIAJETh HAy4yHOW TEPMUHOJOTHEH, KIIOUEBBIMU TOHATUSMU U METOJaMH
(buznueckoit HayKu;



— BJIaJIETh HABBIKAMHM Y4€OHO-HMCCIEIOBATEIIbCKOM U MPOEKTHON MAEATEIbHOCTH B
obnactu (PU3HKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY ITOUCKY METOJ/IOB PEIICHUS
3a/a4 (pU3UIECKOTro COACPIKAHMSI, TPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

— BJIAJICTh BUJAMHU JACSATCIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, ero
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE
MIPH CO3/IaHUH YYEOHBIX MMPOEKTOB B 00JaCTH (DPUBHKH;

— BBISIBJISITH MIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W M aKTyaJIM3UPOBAThH 3aJlady, BBIIBUTATH
TUTIOTE3y €€ PEIICHHs, HAaXOUTh apryMEHThI JUIsl JOKA3aTelbCTBa CBOMX YTBEPIKICHHM, 3a/1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHUS;

— aQHAIM3UPOBATh TOJYYEHHBIE B XOJIC€ PEIICHMs 3a/ladyd Pe3yJbTaThl, KPUTUUYECKH
OIIEHUBATbH UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

— CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHOM JEATEILHOCTH,
B TOM YHCJIE NPU U3YUCHUH (PUBHKH;

— JaBaTh OIEHKY HOBBIM CHUTYaIlMsM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

— yMETh  TEPEHOCHTh 3HaHMS 10  (QU3NKE B  MPaAKTUYECKYl0O  00JacTh
KU3ZHEICSITCIIbHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

— BBIJIBUTaTh HOBBIE UJIEH, TIPEIJIaraTh OPUTHHAIBHBIE TIOIXO0/IbI U PEIICHHUS;

— CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE ATbTEPHATUBHBIC PEIIICHUSI.

3) pabora ¢ unopmanmei:

— BIIAJIETh HABBIKAMHM TIOJNy4eHUs WHPOpMAHMK (PU3NUECKOTO COJCpKaHUS U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH MOWCK, aHAIU3, CUCTEMATH3AIUI0 U
WHTEPIpETAINIO HH(POPMAITUU Pa3TUIHBIX BUJOB B (JOPM MPECTABICHUS;

— OIIEHUBATH JJOCTOBEPHOCTH MH(OPMAITNH;

— WCIIOJIb30BaTh CPEACTBAa MH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTUH B
peIIeHUN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHHW3AIMOHHBIX 3a7ad C COOJ0JIEHHEM
TpeOOBaHUN SPTrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TUTHUEHBI, PECYpCOCOEpPEeKeHHS, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON O€30TaCHOCTH;

— CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJACP)KAHUS B PazIWUYHBIX (opMmaTax ¢ y4ETOM
Ha3Ha4YeHHS WHGOPMAIIUU U 1IEJICBOM ayJAUTOPHH, BEIOMPAs ONTUMAIbHYIO (HOpPMY MpeACTaBICHUS
Y BU3yaJIu3aluu.

OBJ1ajileHUe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY AeHCTBUSIMMU:

1) oOmenue:

— OCYIIIECTBJISITH OOIIEHUE HAa ypOoKax (PM3UKU U BO BHE-YPOUHOM JIEATECILHOCTH;

— pacro3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYaIllui U CMATYAaTh KOH(MIUKTHI;

— Pa3BEPHYTO M JIOTUYHO M3J1araTth CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAsl 1esATeJbHOCTD:

— MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON paOOTHI;

— BBIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JECHCTBUI ¢ y4€TOM OOIIUX WHTEPECOB,
Y BO3MOYKHOCTEM Ka)KJI0TO WieHa KOJIJICKTUBA;

— MPUHUMATH L€ COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBUSA 110 €€ NOCTHUKEHUIO: COCTABJIATH IUUIAH JIEWCTBUM, pacpeleaTh POJIU ¢ YYETOM MHEHUU
Y4aCTHUKOB, 00CYK/1aTh Pe3yabTaThl COBMECTHON pabOTHI;

— OIICHUBATh KayeCTBO CBOEr0 BKJIAJa W KaXKJIOTO yJaCTHHKA KOMaHIbI B OOIIMIA
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

— npeayiaraTh  HOBbIE  MPOEKTHI, OIEHWBATh MJAEU C TMO3UIHMH  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;



— OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTyalMsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiajeHne YHMBEPCAJIbHBIMH PeryJIITUHBHBIMU AeiiCTBUAMM:

1) camoopranu3anus:

— CaMOCTOSITEIIbHO OCYILECTBIISATh TIO3HABATENIBHYIO JESITEIBLHOCTh B 00MacTH (pU3nKU
Y aCTPOHOMMH, BBISBIISITH IPOOJIEMBI, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEJIBHO COCTaBJIATh IUIAaH PELIEHUS PAcUETHBIX M KaueCTBEHHBIX 3ajad,
IUIaH BBIMOJHEHUS MPAKTUYECKON pPabOThl € yuy€TOM HMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

— JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

— paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

— JieNlaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTth Ha ce0sl OTBETCTBEHHOCTb
3a pEeIlEHHUE;

— OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

— crocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JIPYIAUIIMU B 0OJaCTH (PU3UKH,
MTOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

— JaBaTh OLIEHKY HOBBIM CHTYyalllsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

— BJIaZIETh HaBBIKAMHM TIO3HABATENbHOM peQieKcHyd Kak OCO3HAHHS COBEPIIAEMbIX
JNENCTBUN U MBICIIMTENIBHBIX IIPOLIECCOB, X PE3YIIHLTATOB U OCHOBAHU;

— UCIOJIb30BaTh MNPHUEMBI pediekcuu i OLEHKH CUTYyalluHd, BbIOOpa BEpPHOTO
pelIeHus;

— OILICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHHUIO;

— IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH.

3) npuHsiTHE Ce0HA U APYTrUX:

— IIPUHUMATh ce0s, IOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

— IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

— IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIIHUOKY.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzydennsi kypca ¢puzuku 6a3oBoro yposHs B 10 kiacce odyuyarommiics
HAYYHUTCH:

— JEMOHCTPUPOBaTh Ha TMpHUMEpax pojdb U MecTo (UMK B (QOpPMHPOBAHUH
COBPEMEHHOW Hay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHONW TEXHMKH U TEXHOJOTHH, B
MPAKTUYECKON JeSITeNbHOCTH JIO/ICH;

— YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3yYCHHBIX (PU3MUECKUX MOJIENeH: MaTepuanbHast
TOYKa, WHEpIMAlIbHAs CHUCTeMa OTcuéTa, aOCOJMIOTHO TBEPAOE TeNo, WICaNbHBIM Tra3, MOJIENU
CTPOEHHMS Ta30B, XKUIAKOCTEH W TBEPIABIX TeJ, TOUEUHBIH AIEKTPUUYECKUN 3apsi NpHU pPElIeHUn
buznueckux 3a1ad;

— pacrno3HaBaTh GU3NYECKUE SBJICHHUS (MIPOLIECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHHUS BELIECTBA M DBJIEKTPOJAMHAMHKU:
paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOHOE MTaJICHNE Tel, ABMKCHUE
M0 OKPYXHOCTH, WHEPLMs, B3auMojaencTBue Ten, auddysus, OpoyHOBCKOE ABIKEHHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHe o0BbEMa TeNm MpH HarpeBaHHH (OXJaKIEHUH), TEIJIOBOE



paBHOBECHE, HCIIAPEHME, KOHJCHCALMs, IIJIaBJICHUE, KPUCTAJUIM3ALMs, KUIIEHHE, BJIAXHOCTh
BO3JlyXa, IOBBIIICHUE JABJIEHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY
IapaMeTpamMu COCTOSIHMS raza B U30IPOLIECCAX, AIEKTpU3aLMsl TEJl, B3aUMOJICHCTBUE 3apsI0B;

— ONMCBHIBATh MEXAaHWYECKOE JBIDKEHHE, HCIONb3yd (U3NYECKUE BEITUYMHBI:
KOOpJMHAaTa, IyThb, IEpPEMELIEHHE, CKOpPOCTb, YCKOPEHHE, Macca Tella, Cuja, HUMILYJIbC Tena,
KUHETHYECKasi DJHEprus, NOTEHIMaJIbHAs OSHEPrus, MexXaHudeckas paboTa, MexaHHYEcKas
MOIITHOCTB; MPH OMUCAHWU TPABHIBHO TPAKTOBATH (PU3MUECKHI CMBICI HCIIOJIB3YEMbIX BEITUYHH,
uX 0003HAYCHHS M €IUHHIIbI, HAXOIUTH ()OPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IpyrUMU BEIMYMNHAMU;

— ONMCHIBATh U3yUEHHBIE TEILJIOBBIE CBOICTBA TEN M TEIUIOBBIC SIBJICHUS, UCIIOJb3Ys
¢u3nveckue BENWYHMHBI: JABJICHUWE Tra3a, TeMIepaTypa, CpeAHss KHHETHYECKas DSHEPrus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYN, CpEIHEKBaJpaTHUyHas CKOPOCTbh MOJIEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSs SHeprus, pabora rasza, ko3(Q@UIMEHT MOJE3HOro NEHCTBUS TEIJIOBOTO
JBUTATENS; IPYU OMMCAHUN MTPABUJIBHO TPAKTOBATh (PU3NUYECKHUI CMBICI HCIOJIb3YEMbIX BEJIMYUH, UX
0003HaYEeHUSI M €IMHULIBI, HAXOJUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIUYUHY C
JOPYTMMHU BETMYMHAM;

— ONMCHIBaTh M3y4YEHHbIE DJIEKTPUUECKHUE CBOICTBA BEIIECTBA M AJIEKTPUUYECKHE
SBJIEHUS (TIPOIIECCHI), UCHOJB3YSl (U3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsisl, AJIEKTPUUYECKOE
1oJie, HampsDKEHHOCTh MOJISI, MOTEHIMAN, Pa3HOCTh MOTEHLMAJOB, MPU OMHCAHUU IPABUIHHO
TPakTOBaTh GU3NYECKHI CMBICI MCTIOIb3yEMbIX BETUUYUH, WX 0003HAUEHUS U €IUHUIIBI; YKa3bIBATh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEJIMYMHAMY;

— aHAJIM3UPOBATh (PU3UYECKUE TPOLECCH U SBJICHUS, UCTONb3Yys (PU3MUECKUE 3aKOHbBI
U TNPUHLUOBL: 3aKOH BcemupHoro tsrorenud, |, Il u Il 3axonsr HbroToHa, 3akoH coxpaHeHUd
MEXaHUYECKOM SHEepruM, 3aKOH COXpPaHEHHs] UMIYJbCa, MPUHLHUI CYNEpPHO3ULIUU CUJ, TMPUHIUI
PaBHOIIPABHUS MHEPLUHUAIBHBIX CUCTEM OTCYETA, MOJEKYJISIPHO-KMHETHUECKYIO TEOPHIO0 CTPOEHUS
BEIIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON SHEPTUU TEIIOBOTO JIBUKEHUS MOJIEKYIT
¢ a0COJIIOTHON TEMITepaTypoi, IEPBBIA 3aKOH TEPMOIUHAMUKH, 3aKOH COXpPaHEHUS AIEKTPHUIECCKOTO
3apsjga, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYK (OPMYIMPOBKY 3aKOHa,  €ro
MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

— OOBSICHATE OCHOBHBIE NPUHIMIBI ACHCTBUS MAaUIMH, NPUOOPOB M TEXHUYECKUX
YCTPONCTB; pa3ianyaTh yCIOBHsI UX O€3011aCHOIO MCII0JIb30BAaHUS B IOBCETHEBHOM KU3HU;

— BBITOJIHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NYECKUX SIBIEHUI U IPOLECCOB C
UCIOJIb30BAHUEM IPAMBIX, 1 KOCBEHHBIX U3MEPEHUIl, IIpH 3TOM (HOpMYIUpOBaTh IpobdaeMy/3anady
U TUIOTE3y Y4eOHOIO IKCIEPUMEHTa, COOMpATh YCTAHOBKY M3 IPEUI0KEHHOro 00OpyIOBaHuS,
IIPOBOJIUTH ONBIT U (GOPMYITUPOBATH BBIBOIBI;

— OCYLLIECTBJIATh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYHUH, IIPH 3TOM
BbIOMPATh ONTUMAIbHBIM CIOCOO H3MEPEHUs U MCIOJIb30BaThb HW3BECTHBIE METOJAbl OLIEHKU
[OTPELIHOCTENH U3MEPEHUi];

— UCCIIeIOBaTh 3aBUCHUMOCTH MEX1y (PU3MYECKMMH BEIMYMHAMU C HCHOJb30BaHUEM
OpSMBIX HW3MEPEHUIl, NpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh pe3yJbTaThl
MOJIy4eHHOH 3aBUCUMOCTU (U3MYECKUX BEJIMYMH B BUJAE TaONIMIl U TpauKOB, A€iaTh BBIBOJBI 10
pe3yibTaTaM MCCIeI0BaHUS;

— coOumoaTh npasuia 0€30MacHOro TpyJia MpH MPOBEJACHNUN HCCIeI0OBaHUN B paMKax
y4eOHOTO 3KCIIEPUMEHTa, Yy4eOHO-MCCIEeOBATENbCKOM M MPOEKTHOM  JIeATEeNIbHOCTH c
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paTopHOro 000pyI0BaHHUS;

— pemaTh pacuéTHbIE 33/Ja4d C SBHO 3aJaHHON (PU3MUECKOW MOJIENbIO, UCIOJNb3Ys
¢u3nyeckrue 3aKOHBl M MPUHIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/a4Md BbIOMpPATh (PU3UYECKYIO
MOJieNb, BBIACTATh (PU3Nyeckre BeNUYMHBI U (OopMynbl, HeoOXoauMmble s €€ pelleHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOJIyYEeHHOTO 3HauUeHHs (PU3NMYECKON BEINYHHBI,



— pemaTh KaueCTBEHHBIC 3aJayH: BBICTPAMBATh JIOTMYECKH HEIPOTHBOPEUHBYIO
LEMOYKY PacCyXJIECHHH C MCIOJIb30BaHHEM M3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (prU3nIecKux
SIBJICHUI;

— WCIOJb30BaTh TPH PEIICHHH YYEeOHBIX 337ad COBpPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTUM JJIsi TIOUCKA, CTPYKTYpPUPOBAaHUS, HHTEPIPETALMU W MPEICTABICHUA Y4eOHOH u
HAYYHO-TIONMYJISIPHOW WH(POpPMANWHU, TOJYYCHHOH W3 pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

— MPUBOANTH TIPUMEPHI BKJIAJa POCCHUCKHX W 3apyOeKHBIX Yy4YEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOLIETO MHpPa, B pPAa3BUTHE TEXHUKH U
TEXHOJIOTHH;

— WCIIONb30BAaTh TEOPETUYECKHE 3HAHUS 1O (U3MKE B TMOBCETHEBHOM JKM3HM IS
obOecnieueHus 0€30MacHOCTU MpHU OOpallleHnH ¢ MpudOpamMu U TEXHUUYECKUMHU yCTpOICTBaMHM, s
COXpaHEHHUS 3JI0POBbsSI U COOITIOZICHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPY)KAIOIIEH Cpee;

— paboTaTh B TpyIIe C BBHIMOJHEHHEM PAa3IMYHBIX COIMATIBHBIX POJIEH, IJIaHWPOBATh
paboTy TpYMIBI, pPAlMOHAIBHO pPACIpPENeNsiTh OOS3aHHOCTH W IUIAHUPOBATH JIESATENLHOCTH B
HECTAHIAPTHBIX CUTYaIUSIX, OICHWBATH BKIAJ KAXKIOTO W3 YYaCTHHUKOB TPYNIBl B pPEUICHHE
paccMaTpuBaeMoi MpooOJIeMBI.

B npouecce uzyuenusi kypca ¢puznku 6azoporo yposHsi B 11 kiacce oO0yuarouuiics
HAYYHTCH:

— C(OPMHUPOBAHHOCTh TIPEJICTABICHUI O PO W MecTe (PH3WKHM W aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, O cucreMooOpasyromieil poiaud ¢GU3UKKM B Pa3BUTHU
€CTECTBEHHBIX HAYK, TEXHUKHA M COBPEMEHHBIX TEXHOJOTHHA, O BKJIAJ€ POCCHICKUX U 3apyOeKHBIX
YUeHBIX-(DU3UKOB B pa3BUTHE HAYKH; TOHUMaHHE (PU3MYECKOW CYIIHOCTH HAOIIOAeMbIX SBICHHN
MUKPOMHpPA, MaKpOMHpa W MeraMmpa, TIOHUMaHHE POJH AacTPOHOMHH B TPAKTHYECKOU
NEATeNbHOCTH 4YEJOBEKa U JaJbHEHIIEeM HaydHO-TEXHHYECKOM pa3BUTHH, poju (u3uku B
dbopMuUpOBaHMM Kpyrozopa M (yHKIUMOHAIBHOW TI'PAMOTHOCTH 4E€JOBEKAa U1 pPELICHHUs
IIPAKTUYECKUX 3a/1a4;

— chOpMUPOBAHHOCTh YMEHUW paclio3HaBaTh (U3MYECKUE SBJICHHS (TPOIECCHI) H
OOBSICHATh UX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JBM)KEHUE, CBOOOJHOE MaJieHUE TeJ, IBWKEHUE IO OKPY)KHOCTH, MHEpPLUs, B3aUMOJACHCTBHUE TEJ,
KosiebaTenbHOe JBU)KEHUE, PE30HAHC, BOJIHOBOE JBMXKEHUE; TU(PQy3us, OPOyHOBCKOE ABHKEHHUE,
CTPOEHHUE >KUJKOCTEH M TBEPAbIX Tell, U3MEHEHHEe 00beMa Tell MpPHU HarpeBaHUU (OXJIAXICHHUH),
TEIUIOBOE paBHOBECHE, WCIApeHHe, KOHJAEHCAllMs, IUIABJICHHME, KPHCTAUIM3alMs, KUIICHUE,
BJIQJKHOCTb BO3/lyXa, CBA3b CpEeJHEH KMHETUYECKOW SHEPIrUU TEMJIOBOTO JBMKEHUS MOJIEKYJI C
a0COJIIOTHON TeMIepaTypoil, OBBILICHUE JTaBJIECHUS I'a3a IPU €ro HarpeBaHUU B 3aKPbITOM COCYIIE,
CBSI3b MEXK[y IapaMeTpaMu COCTOSHUS ra3a B M30IMPOLECCax; MEKTPU3aLMsl TeJl, B3aUMOICHCTBHE
3aps/l0B, HarpeBaHHe IPOBOJHMKA C TOKOM, B3aMMOJEHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JeWCTBUE MArHUTHOTO IMOJS Ha MPOBOJHMK C TOKOM M JBIKYLIMHCA 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS M BOJIHBI, NMPSIMOJIMHEHHOE PAacHpOCTPaHEHUE CBETA, OTPAKECHHUE,
npejaoMieHue, uHTepdepeHuus, Iudpakuus U M[OJsApHU3alus CBETa, JUCHEpCHs CBETa;
¢dorosnexTpuueckuil A3PQeKT, CBETOBOE JaBJIeHHE, BOSHUKHOBEHHME JHMHEHYATOro CHEKTpa aToma
BOJIOPO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAsl PaIMOAKTUBHOCTb;

— BJIaJICHUE OCHOBONOJAralomUMU  (U3NYECKUMU TOHATHSMM M BEJIUYMHAMH,
XapaKTepU3yIOIUMH  (U3NYECKHE TPOLEecChl (CBS3aHHBIMM C MEXaHWYECKUM JIBUXKEHHEM,
B3aMMOJICHCTBHEM TeJ, MEXaHHMYECKUMH KOJIEOAHUSAMU M BOJHAMHU; ATOMHO-MOJIEKYISIPHBIM
CTPOCHHEM BEIECTBa, TEIUIOBBIMH IPOLECCaMU; DIEKTPUYECKMM W MAarHUTHBIM TIOJISIMH,
AJIEKTPUYECKUM TOKOM, JIEKTPOMArHUTHBIMU KOJI€OaHUSAMHU U BOJHAMM; ONTUYECKUMU SIBJICHUSMU;
KBAHTOBBIMH SIBICHUSIMH, CTPOEHMEM aToMa W aTOMHOTO $/pa, paJMOAKTHBHOCTBIO); BIIAJICHUE
OCHOBOIIOJIATAIOIIMMH ~ ACTPOHOMUYECKMMHU  TOHATHUSMH, MO3BOJISIOIUIMMU  XapaKTepU30BaTh



MPOIIECChI, MPOUCXOSAIINE Ha 3BE3/1aX, B 3BE3JHBIX CHCTEMaX, B MEXTaJIaKTUYECKON cpele;
IBIDKEHIE HEOECHBIX TEJI, DBOJIIOLIUIO 3Be3 U Beenennoii;

— BJIaJICHUE 3aKOHOMEPHOCTAMHM, 3aKOHAMH M TEOpUSAMH (3aKOH BCEMHUPHOTO
tarorenus, [, II u III 3akoHpl HprOTOHA, 3aKOH COXpaHEHUSI MEXAHMYECKOW SHEPrUH, 3aKOH
COXpaHEHUsI UMITYJIbCA, TPUHIUI CYNEPIO3ULIMU CUJI, IPUHIIUI PAaBHOIPABHOCTH HMHEPIUATBHBIX
CHUCTEM OTCYETa; MOJIEKYJIIPHO-KMHETUUYECKYI0 TEOPHI0 CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI,
MEPBbIN 3aKOH TEPMOJAMHAMHUKHN; 3aKOH COXPAHEHUs dJEKTPUUYECKOTO 3apsiaa, 3akoH Kynona, 3akon
OmMma ans yyacTka 1enu, 3akoH OMa i TOJIHOM 3JIeKTpUYecKoi menu, 3akoH [[xoyns - Jlenna,
3aKOH OJEKTPOMArHUTHOW WHAYKIIMHM, 3aKOH COXpPaHEHHUs DJHEPrUH, 3aKOH MPSMOJIHMHEHHOTO
pacrpoCTpaHEeHHs CBETa, 3aKOH OTPAXKEHUsSI CBETA, 3aKOH MPEJIOMJICHUSI CBETA; 3aKOH COXpPaHEHUS
SHEPTrUM, 3aKOH COXPAHEHUS] HUMIYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOrO 3apsija, 3aKOH
COXpaHEHHUsI MAaCCOBOTO 4YHCIA, MOCTylaThl bopa, 3akOH paJMOaKTUBHOTO pacraaa); YBEPEHHOE
HCIIOJIb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHaIn3e (PU3NUYECKUX SBICHUN U TTPOIIECCOB;

— YMEHUE YYUTHIBATHh TPAHUIIBl TMPUMEHEHUS HM3YUYECHHBIX (DUIUYECKUX MO/IEICH:
MarepuaibHas TOYKa, MHEpIMadbHasl CUCTeMa OTCUeTa, WJIeabHbIN Ta3; MOJIENN CTPOCHUS Ta30B,
KUJKOCTEH M TBEPHABIX TEJ, TOUCHUHBINA AIEKTPUUECKUHN 3apsi, siiepHas MOJENb aToMa, HyKJIIOHHAS
MO/IEJTh aTOMHOTO fAJIpa MpH perieHrH GU3NUECKUX 3a/1a4;

— BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHMS, UCIIOIh3YEeMBbIMH B (DU3HUKE:
MPOBOJIUTH TPSMBIE M KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIWYWH, BHIOMpAs ONMTHUMAaTbHBINA
croco0 W3MEpPEeHUs] W UCIOJB3Ysl HW3BECTHBIE METOJBI OIICHKHA TMOTPEITHOCTEH W3MEpPEeHUH,
MMPOBOJIUTH HKCCIIEIOBAHUE 3aBUCUMOCTEH (DM3MUECKHX BEJIWYHUH C HCIOJH30BAHUEM MPSMBIX
M3MEPEHUH, OOBICHATH TOJYYCHHBIC PE3YNbTAThl, WCIOJNB3ysd (DU3NYECKHE TEOPHH, 3aKOHBI U
MOHATHSA, W JeJlaTh BBIBOJBI; COONIOAATH TpaBWja OE30MacCHOTO TpyJa TMpPH TPOBEIACHUH
HCCTIeIOBaHUN B paMKaxX Y4eOHOTO SKCIIEPUMEHTa M Y4eOHO-HCCIIeIOBATEILCKON NEATETLHOCTH C
WCIOJIb30BaHMEM LHU(POBBIX HU3MEPHUTENBHBIX YCTPOICTB U Ja0OpaTOpHOTO 00OpPYHOBAHUS;
c(OpMHUPOBAHHOCTH MPEACTABIECHUIN O METOIaX MOJIyYEeHUSI HAyYHBIX aCTPOHOMUYECKUX 3HAHMIA;

— chOpMHUPOBAHHOCTh yMEHHUSl peliaTh pacyeTHbIe 3aJadl C SBHO 3aJlaHHOM
(buznyecKoil MOJIETbIO, UCIIONIB3YS (PU3NUYECKHE 3aKOHBI U MPUHIIMUIBI; HA OCHOBE aHaJN3a YCIOBUS
3a1ayd  BBHIOMpATh (PU3UUECKYI0 MOJIEIb, BBIACIATh (U3UYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOoOXOIMMbIe AJIsl €€ pEelIeHMs], MPOBOJUTH pacueThl M OLICHUBATh PEaJbHOCTH IOIY4YEHHOTO
3HaueHUs (U3NYECKON BENMYMHBI; peulaTh KaueCTBEHHbBIC 3aJayd, BBICTpauBasl JIOTUYECKU
HEMPOTUBOPEUMBYIO LIETIOUYKY PACCYXKIEHUN C ONOPON HAa M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(buznueckue BICHUS;

— cOpMUPOBAHHOCTh YMEHHSI MPUMEHSTh MOJy4YEHHBbIE 3HaHUS HJs OOBACHEHUS
YCIIOBUHM MpOoTeKaHUs GU3NYECKUX SIBJICHUM B IPUPOJIC U AJIS IPUHSITUS MPAKTUYECKUX PEHICHUH B
MOBCETHEBHOM KU3HU 17151 o0ecrieueHus: 6e301MacHOCTH MPH 00paleH!H ¢ ObITOBBIMU ITPHOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHS 3I0POBbS U COONIOJEHUS HOPM SKOJOTHYECKOTo
MOBE/ICHUS B OKPY)KAIOIIEH cpejie; MOHMMaHue HeoOX0JMMOCTH MIPUMEHEHUS TOCTIKEHUN (DU3UKN
Y TEXHOJIOTUM JUIs1 PALIMOHAIIBHOTO TPUPOJOTIOIb30BaHMS;

— chOpPMUPOBAHHOCTh COOCTBEHHON TMO3ULIMK IO OTHOIIEGHUIO K (U3MYECKOU
nH(pOpMaLIUY, TOTy4aeMOM U3 Pa3HbIX UICTOYHUKOB, YMEHHUH HCIOIb30BaTh U(PPOBbIE TEXHOJIOTUU
JUIA TIOWCKA, CTPYKTYpUPOBAHMS, HMHTEPHPETAUU M NPEICTaBICHUS Yy4eOHOW U HaY4HO-
MOMYJSIPHON HH(pOPMAIUK; Pa3BUTHE YMEHUN KPUTHUECKOTO aHAIK3a MOJIydaeMoi HHpOpMaIny;

— OBJIaJICHUE YMEHUSIMH pabOTaTh B TPYIIE C BHIMOIHEHHEM PAa3IMUHBIX COI[UATBHBIX
poJiel, IaHupoBaTh PabOTy TPYIIIEI, PAIMOHAIBHO PACHIPEIENATh IEeATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallMsIX, aJEKBaTHO OILIGHMBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB TpPYHIbl B pEIICHHE
paccMaTtpuBaeMoil mpoOIEMBbL;

— oBiajieHue (CPOPMUPOBAHHOCTH IMPEACTABICHHI) MpaBUIaMH 3aMUCH (HUZNIECKUX
dbopmyn penbedHO-TOUEHHOU cucTeMbl oO0o3Hauenuit JI. bpaitns (mis crnenblx ¥ cmaboBUISIINX



oOyJaronuxcs).
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Paznea 1. 9JIEKTPOJANHAMMKA
11 MaruauTHOE TI0JTE. 11 15 3 bu6moreka [IOK
' DJIeKTPOMArHUTHAS HHYKIIUS ’ https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHH4eCKHE U 9 1 bu6mmoreka [IOK
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Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH
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Hroro mo pazneny 7

Pa3nesa 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1
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