[Tpunoxenue 3.1 k OOIT COO

Pabouas nporpamma y4e0HOro npeamera
«®Du3uka. bazoBblil ypoBeHb»
s ooydyaromuxcs 10-11 kaaccon



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®du3nka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE IIO3HAHMS TPUPOIBI.
DKCIEpUMEHT B (DU3HKE.

MopenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [ [pHHIIMIT COOTBETCTBUSI.

Ponps m MmecTo du3uku B popMHUPOBAaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJIoroBbIE U LMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIIBIOTECPHBIC
JaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemernienue, ckopocTh (CpelHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MATEPUAIIBHOW TOYKH, UX MPOCKUMUHU HA OCU CUCTEMBI KOOPAMHAT.
CioxxeHue nepemMenieHnii v CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUS, IYyTHU U [EPEMEIICHUS
MaTepualbHON TOYKH OT BPEMEHH.

CBobosHOE TasieHne. Y CKOpeHHE CBOOOIHOTO MaCHUSI.

KpuBonuneinoe paBwxeHue. JIBWKEHHE MaTE€pHaIbHOM TOYKH MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOIYJII CKOPOCTBIO. YTJOBas CKOpPOCTbH,
nuHelHas ckopocth. [lepuon m dacrota obOpamienus. LleHTpocTpemuTensHoe
YCKOpEHHE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JNBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCu€Ta, WJUTIOCTPALINS KMHEMaTHUYECKUX
XapaKTEPUCTHUK JBUKECHMUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue cKopocTu npu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIBbK0  ONPEHCIICHHUS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSMH, MPONUIAECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUs IAPUKA B BA3KOM )KUIKOCTH.

N3yuenne aBuxkeHUs Tena, OPOMIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipyauun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa s wmarepuanibHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

3akoH BcemHupHOro TaroteHus. Cuna Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (mMokosi, CKoJibkeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpaliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpalleHus. Ilmedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM noABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECUS TBEPAOro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, UMEIOLIET0 OCh
BpAlLICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MartepuanbHOW TOUKHM (T€a), CUCTEMbl MAaT€pUAIIbHBIX TOYEK.
NmMnynbe cuiibl U1 U3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunerndeckass sHeprusi MaTepHalibHOW TOUYKH. Teopema 00 M3MEHEHUH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehopMUPOBaHHON TpYXUHBL. [loTeHIManpHAs dSHEpPrus Tela BOJHU3U
MOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENIOTEHUHAIBHBIX CUJI C M3MEHEHHEM MEXaHUYECKOW IHEPIUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpoucCTBa U IPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
MPYXUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue abCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHWYECKON
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsekyisipaasi pu3nka 1 TEpMOJAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBwxkenue. Jduddysus. Xapakrep
JIBI)KCHUS M B3aMMOJICHCTBUSL YAaCTHI] BelIeCTBA. Moneln CTpPOEHHUS ra3os,
KUJAKOCTEH U TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJnekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ wu3mepenue. Illkana
temrneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHH UACAIbHOrO raza. AOCOIIOTHAs TeMmIepaTrypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBMXKEHHUs YacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHEe MeHzaeneeBa—
Kinaneitpona. 3akon Jlanerona. M3ompoiieccsl B AEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJMYECTBOM  BemecTBa. ['paduyeckoe TMpEACTaBICHHE HU30IMPOIIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHUCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OmnbiTel 110 U Hy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WUTIOCTpUpYIOIIas NpUpoay AaBICHUS Ia3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HWJICAIbHOIO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN
00bEMa KOMHATBHI, TaBJICHUS U TEMIIEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJIy  MapamMeTpaMd  COCTOSIHUS
pPa3peKEHHOr0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMHUuecKas CHUCTEMA. Buyrpennss DHEPIUA
TEPMOJIMHAMHYECKOW CHUCTEMBI H CrmocoObl €€ wu3MeHeHus. KommuecTBo
TEIJIOTHl U pabota. BHYTpeHHssT SHEpTrus OJHOATOMHOTO HCATBHOTO Tasa.
Buael Temonepenayuun: TemIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeIbHas
TEIIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o6 ammabarHom mporecce. IlepBblli 3aKOH TEPMOJIWHAMHUKH.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['padudueckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoaunHaMuku. HeoOpaTtuMoCTh TPOILIECCOB B MIPUPOIE.

TerioBele  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MamuHax. KoaduimeHT mosiae3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3g@uIMEHT MOJE3HOTO
JEeNCTBUS. DKOJIOTHYECKHUE TPOOIEMbI TEIIIOIHEPTETHKH.

TexHudeckre yCTpONCTBA U MPAKTHYECKOE MPUMEHEHHUE: JBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIHHUK, KOHIUITUMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBIIET
npoOku U3 OYTBUIKM TOJ] ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tella  IpU
TeIrIonepeaaye.

OnbiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHMS,
PEaKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, rabopamopHole pabomuol

N3mepenne yaeabHON TEMIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOTOTHAS
Y OTHOCHUTEJIbHAs BIIAXKHOCTH BO3ayXa. HackllieHHbIA T1ap. Y aeibHas TEmioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHbie Tena. AHU30TPONUS
cBOMCTB KpucTauioB. JKunakue kpuctamibl. COBpEMEHHBbIE MaTEpUAIbL.
[1naBneHue u KpucTaJU3anus. Y iefapHas Teriora miasiaeHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoiCcTBAa M NMPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAIIOPUMETP, TEXHOJIOTHUU TOJIyYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIaXKHOCTH.

HaGnronenue HarpeBanus U 1iIaBJIeHUs KPUCTAJUTMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, nabopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3zneun 4. JiaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tela. DJEKTpUUecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsi. Dnekrpuueckoe nosie. Hanpsk€HHOCTD anekTpudeckoro nojst. [Ipunmmn
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jluaun HATNPSHKEHHOCTH
ANEKTPUYECKOrO MOJIS.



PaGora cun anekrpocraruueckoro moissA. [lorennman. PasHocTh
NOTEHUUAJIOB. [IpOBONHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckne ycCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTaTUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwlit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [locTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 ydacTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YJIETbHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHNUE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma [ TOoJHOM (3aMKHYTOM) a3nekTpuyeckod 1nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAs  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYyYKOB.

[MomympoBonuuku.  CoOcTBeHHass W OpPUMECHasT  MPOBOJUMOCTH
nmorynpoBoiHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBoIHUKOBBIEC TPUOOPHI.

OJEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DJIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUeCKUi TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
AIEKTPOOCBETUTETLHBIE TMPUOOPHI, TEPMOMETP COINPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  TMOJIYNPOBOJHUKOBBIA  JHO/,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUEHUSI U MaTEepUaIa.

CmenianHoe CoeIMHEHUE MTPOBOAHUKOB.



[Ipsmoe wu3MepeHue HAEKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTHUBIICHUSI METAIJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3ydenne cMEmaHHOro COeIMHEHUS PEUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue snekposnusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyImecTBISI€TCs C
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypcamMu MaTE€MaTUKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHHEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUIOTE3a, (PU3NUECKash BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHas QyHKIHUA,
napabona, runepbosia, ux rpadUKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKINUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIHUU HA OCU KOOpJUHAT,
CJI0’KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe IBWKEHWE B JKHBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadyH, TEIIOBOE
paBHOBECHUE), DIIEKTPUUECKUE SBICHHS B )KHBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEW U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUUECKAS
JIMCCOLIMALINS, TAIbBAHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOWHA, OBITOBOM XOJOJWUJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TIOJIy4€HUST COBPEMEHHBIX MATEpPUAJIOB, B TOM  YHUCIE
HAHOMATepUAIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHATPEBATEIbHBIC  MPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHUKA.



11 KITACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUS

IloctostHHBIE MarHuThl. B3amMoIeWcTBHE NOCTOSHHBIX MAarHUTOB.
MarautHoe mone. BekTop MarHuTHOW HMHAYKUMM. [IpuHIUN Cyneprno3unun
MAarHUTHBIX MOJIe. JIMHMKM MarHUTHON MHAYKIMU. KapTuHa TUHUNA MarHUTHOMN
WHIYKIIMH T10JI HOCTOSTHHBIX MAarHUTOB.

MarauTHoe TMoOJie MPOBOJHHMKA C TOKOM. KapThHa JIMHUNA WUHAYKUIHH
MArHMTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBILIEBOTO
NPOBOJHUKA, KaTymku ¢ TokoM. OmnbeiT Opcrena. BzauMmoneilicTBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MoOIyiabp M HampaBiieHuE. JIBM)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJHOPOHOM MarHUTHOM MoJjie. PaGoTa cuinsl Jlopena.

SIBneHne »IEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAA. OJIEKTPOJABMKYINAs CHUJAa HHIYKIHUH. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuu dapanest.

BuxpeBoe ayiekTpuueckoe moJie. DJICKTPOABIKYILAS CHJIA WHIYKIUUA B
MIPOBOJHUKE, IBMKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAMOWMHAYKIUHM. OJEKTPOABMKYIIAs CHJa
CAaMOMHIYKIIUH.

OHeprusi MAarHUTHOTO TMOJIS KaTYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYeCKHEe YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, J3JICKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, HHIYKIIUOHHAS T€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMU MAarHATHOTO TOJIS.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PNIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTh  DJEKTPOABIKYIIEH CHJIbl HMHAYKIUH OT CKOpPOCTHU
U3MEHEHNS MarHUTHOT'O IIOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue nercTBYs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue siBiIeHUS JIEKTPOMATHUTHON UHAYKIIHH.

Pa3znea 5. KosieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMACHUNIHbIE KOEOAHUS
Konebarenbnast cuctema. CBOOOJHBIE MEXaHWYECKHE KOJeOaHUSI.
[Mapmonnyeckue konebanus. [lepuon, yactora, ammuTyaa u ¢asza KojaeOaHU.
[IpyXuHHBII MAasITHUK. Marematnyeckui MasITHUK. YpaBHeHue



rapMoHUYecKkux KosieOanuid. [lpeBpailieHne 3HEPruM MpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Koneb6arenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU H
ANEKTPOMArHUTHBIMU KosieOanusimMu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIeOATEILHOM KOHTYDE.

[IpeacraBnenre 0  3aryxalomux  KojeOaHusX.  BBIHYXKIeHHBIE
MexaHudeckue kosieOaHus. Pe3zoHaHc. BbIHYXJEHHBIE AJIEKTPOMArHUTHBIC
KoJieOaHus.

[lepemennpiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA W
HaIpPsKEHHUS.

Tpancdopmarop. IIpounsBoacTBo, repenayda 151 norpedieHue
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PUCKU TPU  IPOHU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIONb30BaHUS 3JIEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3ZHU.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE IMIPUMEHEHHUE: IIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KoyieOaTeabHOM CUCTEMBI (HMPYKUHHBIN WU
MaTEMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKCHHS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc npu mnocnenoBaTebHOM COEOWHEHUU PE3UCTOpPA, KaTyLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb JIMHUY 3JIEKTPONEPEaAYN.

Vyenuueckuii axcnepumenm, 1abopamopusie pabomol

HccnenoBanue 3aBUCUMOCTH TEPUOJIa MAJIbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MAcChI Ipy3a.

HUccnegoBanue nepeMEHHOr0 TOKa B LENUM W3  IOCIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnnueckue BOJIHBI, yclioBHsl pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus W JJuHa BOJIHBL. llomepedHble M MPOAOIBHBIE BOJIHBI.
WNuTtepdepentus u qudpaxims MeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSI H3JIYYEHHS] DSIEKTPOMATHUTHBIX
BOJIH. B3aumHas opuentanusi BektopoB E, B, V B siekTpoMarHuTHON BOJHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaeHusA. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHn4eckne yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE WM MEIUIIUHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.



Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0N U
4acTOTOM KOJeOaHUH.

UccnenoBanne  CBOWCTB  DJIEGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMJIeHHUE, Mojspu3anus, Judpakuus, uHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckast ontuka. I[IpsgmoiiMHETHOE pacIpOCTpaHEHUE CBETA B
oAHOpOHOM cpene. JIyu cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne n3oopakeHui
B IUIOCKOM 3€pKajie.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokaszarenp npenomieHud. [lonHoe BHyTpeHHee oTpaxenue. [Ipenenbsbiil yromn
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesnoro cBeta. LIBer.

CobOuparorniie ¥ pacceuBaroIue JWH3bL. ToHKass suH3a. DOKyCHOE
pPacCTOSIHUE U ONTHYECKas cujia TOHKOM JMH3bI. [locTpoeHne m3o0pakeHuii B
coOuparolmx W pacceuBalomMX JuH3aX. DopMmyia TOHKOW  JIMH3BIL.
YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. MuTtepdepenmnus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcaoBust HaOmMIOJEHUS MAaKCUMYMOB M MHUHMMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre ycTpoWCTBa W MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyma,
doToanmapaT, MPOCKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacHpOCTPaHEHHE, OTPAXKEHUE U TPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBeTOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mogenu MUKpOCKoma, TeJIECKOIa.

Habmronenune natepdepeHIIny cBeTa.

Hab6nronenue nudpaxiuu ceera.

Habmronenue qucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ MOMOIIBI0 JUGPAKIIMOHHON PEIIETKY.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHU B JTHMH3AX.

Ha6nronenue nucnepcuu cBera.



Paznen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

I'panuiel  OpPUMEHUMOCTH — KJIacCHMYeCKoW  MexaHuku. IlocTymarsl
CIICIMAIBHOM TEOPHUH OTHOCUTEIHLHOCTH: MHBAPHUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIFHOCTH DUHIIITCIHHA.

OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAIIEHUE JIJTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C DHEpPrue M HMMITYJIBCOM PEISITABUCTCKON YaCTHIIBI.
DHeprus MmoKosl.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonbl. opmyna Ilnanka cBa3M sHepruu (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMIyJIbsC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrdhdekra. YpaBHenue DitHmreriHa aia dpotoddpdexra. «Kpacnas
rpanuia» ¢potodddexra.

JlaBnenne cBera. OnbiThl [1. H. JIeOGenena.

XUMHYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (hoTodddeKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
Ilmanerapuas mozens aroma. Ilocrynmarsl bopa. M3nydenne m moriomeHue
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI SHEPTrUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YPOBHEW HEPrUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuil. Bomubl ge bpoiisa. KoproyckyssipHo-
BOJIHOBOM AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBAa U MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPAaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGuntoienne mmHeRvaThIX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronerune nuHEHYaTOrO CIIeKTpAa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JO0Ka3bIBAIOIINUE CIOKHOCTh CTpOeHUs siapa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompemeneHur0o  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTBa anbda-, Oera-, ramMmMma-u3ITydeHHUS.
Biusinue paagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE TPOTOHA U HelTpoHa. Hykinonnas monens aapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Torsbl.



Anbda-pacnaa. DIEKTpPOHHBIM W MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuiibl. Jleext maccsl spa.

Anepnsbie peakuuu. JleneHue u CUHTE3 AIEp.

Anepnseiii peaktop. TepmosinepHbii cuHTe3. [IpoOiemMbl U MEPCIEKTHUBBI
AJIEPHON SHEPrETUKH. DKOJIOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTalbHbIC B3aUMOJECHCTBUA. EIMHCTBO (hU3MUYECKOM KapTHHBI
MUpa.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BuiibcoHa, siiepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3MbI, MIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeyHas cucTtema.

Connne. ConHeuHas akTMBHOCTh. McTtounuk sHepruu CojHIa U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEA0BATEIIbHOCTU. BHyTpeHHEE CTpOECHHUE
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIECHUH U 3Bostonnu CoJHIa
U 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u apuxenune CosHIA B
lNanaktuke. Tumnbl ramaktuk. Pagmoranaktuku m KBazapbel. UEpHBIE IBIPHI B
SA/Ipax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoE M3nydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a30M c VCII0JIb30BaHUEM
KOMITBIOTEPHBIX ~TPUIIOKCHUM 71T OTPEIEICHUS TIOJIOKECHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CeBEpHOTO MOTyIIapusi 1
SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilyrtu.

O06o0maromniee NOBTOPEeHUE

Ponp ¢u3uMkm u acTpOHOMHHM B DSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBHOW W JTUYECKOW cdepax IesATEeIbHOCTH 4YEIOBEKa, POJIb U MECTO
(¢U3MKKM W acTPOHOMHUM B COBPEMEHHOMW Hay4YHOW KapTHMHE MHUpPA, pPOJb
¢dusmdeckoil Teopur B GOPMHUPOBAHUH TPEIICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (U3MUECKOW KApTHHBI MHpa B OOIIEM pPsIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusnku 6a30BOT0 YpoBHs B 11 Kmacce oCyIecTBIsIeTCs ¢
y4€TOM COACPKATEIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemuule nowsimusi, CBSI3aHHBIE C H3yYEHUEM METOJIOB HAyYHOTO
NO3HAHMSI: SIBJICHUE, HAYYHBIH (DaKT, TUmores3a, pu3ndeckas BEIWIMHA, 3aKOH,
TEOpusl, HAOIIOACHHUE, YKCTIEPUMEHT, MOJICIIMPOBAHNE, MOJICITh, U3MEPEHHE.

Mamemamuxa: pemieHUEe CUCTEMBbl YpaBHEHHWH, TPUTOHOMETPUUYECKUE
(GyHKIIH: CHHYC, KOCHHYC, TaHTCHC, KOTaHTeHC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOSKIIMUA Ha OCH KOOP/IHMHAT,
CIIO)KCHHE BEKTOPOB, IPOM3BOJIHBIC JJIIEMECHTAPHBIX (DYHKIMA, TPHU3HAKU
no00usT TPEYroJbHUKOB, OMpPEISICHUE IUIOMAIN TUIOCKUX (GUTYp U 00BEMa
TeN.

buonocus: »nekrpuyeckue SIBICHUS B JKUBOW MPHUPOJE, KoJeOaTeIbHbIE
JIBWDKEHUST B KUBOM MPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPHUPOJIE,
JICUCTBUE paiMalliK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTALTMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsSI KPUCTAUIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TOJIOCa 3€MJIM, 3aJ€XKH MArHUTHBIX PV,
doToCHEMKA 36MHOM MOBEPXHOCTH, NMPEJICKA3aHUE 3EMIICTPSICCHUH.

Texnonocusi: NVHUM DIIEKTpoOIlepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANIEKTPOJIBUTATEb, UHIIYKIIMOHHASL TI€Yb, pajap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, teiaedon, CBY-neus, MpoeKIMOHHBIN anmnapar, BOJIOKOHHAs OITHKA,
COJIHEUHAs! Oatapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHusi  (0a30BbIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIIUX JTNIYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusukay
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTH M CIOCOOHOCTh  OOYYarommxcs
PYKOBOJICTBOBaTbCA C(OPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSIM POCCHUKCKOrO OOIIecTBa,
pacllMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBbHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIBHOW IEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIIMTAHMSA:

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMK  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPaBJIEHUHU B 00pa30BaTENbHON OpraHU3aluu;

YMEHHE  B3aMMOJCHCTBOBATH C  COUMAIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2)IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMUMBOTO OyAYLIEro;

4)3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAss JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILIET0 PUINYECKON HAYKE;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K Pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun U peaqnu3oBBIBATH COOCTBEHHBIC >XU3HCHHBIC
IJIaHbI;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUU BCEU KU3HH,

6)3K0J10rH4eCKOro BOCIIMTAHMS:



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYIbTYpbI, OCO3HAHUE IJI00AIBHOIO
XapakTepa KOJOTUYECKUX MPOoOIIeMm;

IUTAHUPOBAHUE M OCYIIECTBIICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HAmpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7)I1eHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBIISITH NPOCKTHYIO UM HCCIEI0BATENbCKYIO
NEATEIbHOCTh MHANBUYAIIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpOBaTh IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENIATh SN JCSITEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paccMaTPUBAEMbIX
(bU3HUECKUX SIBJICHUSIX;

pa3pabarpiBaTh IUIaH PEIICHUS TPOOJIEMBI ¢ YIETOM aHalli3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB IEJISIM, OIICHUBATh PUCKHU MTOCICACTBUM ICSITECIHHOCTH;

KOOPJAMHUPOBATh W BBIMOJHATH PpabOTy B  YCIOBUAX PeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIeM.

ba3oBble nucciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH TOHATHUSIMH U METOJIaMHU
bu3nUecKoil HayKu;

BJIAJCTH HaBBIKaMU y4eOHO-HUCCIIeIOBATEIHCKON u MPOECKTHOMN
NEATCIbHOCTH B 00JacTH  (HU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TOWUCKY  METOJIOB  pelIeHHus] 3aaad  (U3HUECKOro
COJICP)KaHMS, IPUMEHECHHIO PA3IMYHBIX METOJIOB ITO3HAHUS,

BIIAJICTh BUJAAMH JIEATCILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHWS, €r0
WHTEPIpPETAINH, MPEeOOpPa3OBaHUI0 U TMPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3U M aKTyaJIM3WpOBaTh 3a/aady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI ISl JJOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MECHECHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTeIbHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;



yMEeTh TIEPEHOCUTHh 3HaHUSA TO (U3NKE B MPAKTUYECKYH0 00J1acTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NTpeJjIaraTh OpUTHMHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1auH, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaumeii:

BJIaJIETh HABbIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpETAIMi0 HHPOPMAIIUU Pa3IUYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTh HH(GOPMAIIUH;

UCIIOJIb30BaTh CpelcTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B PCHICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Jlad ¢ COOJIO/IEHUEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEeHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsS B PAa3IMUHBIX (popMmaTax ¢
y9€TOM Ha3HaueHHWs WHOOPMAllUM U  1EJIEBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3alliH.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS:

OCYUIIECTBJISITh OOIIEHHE Ha Yypokax (U3MKKM U BO BHEYPOUHOU
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyalluid W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAaraTh CBOK TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  IPEHUMYIIECTBA  KOMaHIHOM W
WHIUBHUIYaTIbHON PAOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NpUHUMATh 1I€JIM COBMECTHOW JICSTEJIbHOCTH, OpPraHW30BbIBaTh W
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacupenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXXJOr0 y4aCTHHKA KOMAaHIbl B
oO1uit pe3yabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIICHWBATh HJIEHW C ITIO3UIIUM HOBHW3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiicCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
obmact (PU3MKKM W ACTPOHOMHHM, BBISIBISATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIAaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/ay, TIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmupsATb paMKh  y4yeOHOro TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUH;

JenaaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO JIPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOM pediiekcud Kak OCO3HAHMS
COBEpIIIa€MbIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YJIbTAaTOB M
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCHU I OIEHKH CHUTyallud, BBIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS IO HX
CHIKEHHUIO;

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce nocTrkeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uMKe I YpPOBHSA CpeaHero oOmiero obOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEITOJIar AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUs,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  TOHWUMAaTh  CBOE

HMOITMOHAJILHOE COCTOSTHUE, BHJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHANILHOM C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE PUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AOMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEITH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTHX, YyUYWTHIBaTh €ro TPU OCYIICCTBICHHH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMH, 3a00TUTHCSA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



JIEMOHCTPUPOBATh HA PUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JACSITEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHMS] H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
MaTepualibHasi TOYKa, WHEpIHaIbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPHU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (u3nyeckue sBiAeHUS (MPOLECChl) M OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE TeJ, JBWXXKEHHE TIO0
OKpY>KHOCTH, HWHEpLMs, B3auMojeciictBue Ten, auddys3us, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3/1yXa, IIOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HM3OIpolleccax, dJIEKTpHU3alus Ted,
B3aUMOJIEHCTBHE 3aps/IOB;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, MYTh, NEpEMELICHUE, CKOPOCTb, YCKOpEHHE, Macca Tejia, CUia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEpPrusi, IMOTCHIMAJbHAS  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHW4YecKas MOIIHOCTh; MPHU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (PU3UYECKUU CMBICT HMCIOJIb3YEMbIX BEJIUYMH, UX O0O3HAUCHUS U
€IMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIIMUYUHY
C JIpYTrdMHU BEJIMYMHAMHU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEN W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JABJICHUWE Ta3a, TeMIlepaTypa, CpPeIHSs
KUHETUYECKast SHEPTHUS Xa0TUYECKOTO TIBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS U EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYNHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJICKTPUUYECKHE CBOMCTBAa  BEIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Yys] (PU3NUECKHE BEIMYNHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIINAT,
Pa3HOCTh TOTEHIMAJIOB; MPH OIMWCAHUM TMPABUIBLHO TPAKTOBATH (DU3UUCCKUN
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITUYMHAMU;

aHAMM3UpOBaTh  (DU3UYECKHME TPOIECChI W  SBICHUS, HCHOIB3YS
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemMupHoro tsaroteHus, |, 11 u 1l
3ak0oHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, PUHITUI CYMIEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM  OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHHMSI BELIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KWHETHYECKOW SHEPTruu
TEIUIOBOTO JIBWXKEHUSI MOJEKYJ C aOCOJIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUsS 3JIEKTPUUECKOro 3apsaa, 3akoH Kymona,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOe
BBIPKEHHE U YCJIOBHS (TPaHUILBI, 00JIaCTH) TPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC MPUHIUIIBI JIEHCTBHUS MAIlMH, HOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUSI UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH, MPU HTOM
dbopMmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 NPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
Opyd STOM BBIOMPATh ONTHUMAIBbHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBAaTh yCTAHOBKY,
(uKcHupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIUYUH B
BUI€ TaOnuIl U TpaduKoOB, JAeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0IroAaTh MpaBmiia OE30MACHOTO TPyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEpHUMEHTa, yUYEOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENIbHBIX  YCTPOHCTB U
71a00paTOpHOTO 000PYI0OBAHUS;

pemarth pacu€THbhle 3aJayd C SIBHO 3aJaHHON (U3HYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKHE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHalW3a YCIOBUS
3aJla4i BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATH (PU3NUECKUE BEIUYUHBI U
(dopMyibl, HEOOXOAUMBIE ISl €€ pEelIeHUs, IPOBOJUTH Pacu€Thl U OLICHUBATh
PEaIbHOCTb MOTYYEHHOTO 3HaYeHUsI (PU3NUECKON BEJIMUKHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIETIOUYKY PAaCCyKIECHUN C OMOpPOW Ha M3yYeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud U  OPEJICTaBICHUS Y4YeOHOM M HAyYHO-TIOMYJISIPHOM
uHpOpMalMK, TOJYYEHHOW W3 Ppa3IMYHbIX HMCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYyIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM >KU3HU
st obecrieueHuss Oe3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIsi COXPAHEHUsI 3JJ0POBBS U COOIIOJICHUS HOPM
HKOJIOTMUYECKOTO TOBEJICHUS B OKPY’KaIOILEH Cpee;

paboTaTh B TpYIIE C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAMOHAIBHO pPACIPEAENATh OO0S3aHHOCTH U
IUTAHUPOBATh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOT0O M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konmy oGyuenuss B 11 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3HKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTMH, B MPAKTUYECKOU NIESITENBbHOCTH JIOJEH, HEIOCTHOCTh U €INHCTBO
($u3nYeCcKOi KapTUHBI MUPA;



YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3yYEHHBIX (PU3MYECKHX MOJICINeH:
TOUCYHBINA DJCKTPUUECKUN 3apsil, Jyd CBETa, TOYCUHBIM HCTOYHUK CBETA,
sfepHass MOJENIb aToMa, HYKJIOHHAs MOJENbh aTOMHOTO sjipa TpPH PElICHUH
dusznyecKkux 3amad;

pacrio3HaBath (U3MUYECKUe SBICHUSA (MPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIICKTpUUCCKas
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aUMOJCHCTBHE MAarHWTOB, DJJEKTPOMAarHUTHAas  HWHIYKIUS, JIEHCTBUE
MarHUTHOTO TIOJII Ha TPOBOJAHUK C TOKOM U JBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHHE
CBETa, OTpaKECHUE, MpeIoMIIeHNE, HHTepdepeHIus, TUPPaKIH ¥ TOIIPU3AIUI
CBeTa, TUcTepcus cBeta, poTodniekTpuaeckuit 3¢ dext (pororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHWE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3MYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKHUE BEIIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FICKTPUIECKOE HANPSKEHHE, DIIEKTPUIECKOE
COTNPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, SJIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, HWHIYKIMS MarHUTHOrO TOJsi, cuja Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJI U YacTOTa KoJIeOaHUN B KOJIeOATEIbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  AJIEKTPOMATrHUTHBIX — KojeOaHuil, ¢GoOKycHOe
PACCTOSTHUE M ONTUYECKas CUja JIMH3bI, IPU OMUCAHUU MPABUIILHO TPAKTOBATH
(bu3HUEeCKUil CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3HMYECKYI0 BEIUYUHY C
JAPYTUMHA BEITMYNHAMU;

OMKCHIBATh W3YYEHHBIC KBAHTOBBIC SIBIICHUS U TPOIECCHI, HCIOIB3Ys
¢du3nUecKrue BEIMYUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (POTOHA, MEPUOJ TOJIypaciana, dHEPrHs
CBS3UM ATOMHBIX SJIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUSI U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UYECKON BEIIMUNHBI;

aHAMM3UpOBaTh  (DU3UYECKHUE TPOIECChI M SBICHUS, HCIOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
MapajuyieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH JIxoyms—Jlenna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH TMPSIMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI TMPEJIOMIICHUS CBETa, yYpaBHECHHE
OiinmreriHa st GoTorddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
HUMITYJIbCa, 3aKOH COXPAHEHHs DJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYyIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YECKOe
BBIPKEHUE U yCIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNeNsaTh HampaBlieHWe BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHria;

CTPOUTh M OMHUCHIBATh M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH301;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJB30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBAaHWS, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NICCKUX BEIUYHH,
Opd 3TOM BBIOMpATh ONTHMAIBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSIMBIX H3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yIbTaThl IOMYUYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIUYMH B BUC TAOIHUI[ U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHUS,

cOOIOIaTh TpaBMiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepUMEHTa, Y4eOHO-UCCIe0OBATEILCKON U MPOCKTHON
JICATCIIBHOCTH  C  WCIOJB30BAaHUEM  U3MEPHUTEIBHBIX  YCTPOHCTB U
1a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbhIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (U3NYECKHE 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3aJla4il BBIOUPATHh (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHUE BEIWIMHBI U
dopMyITbl, HEOOXOAMMBIE IS €€ PEelICHHs, TPOBOJUTh PACUYETHl U OIEHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAUCHHSI (PU3UIECKON BEJTMYMHBI,

pemiarthb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYMBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TPM  pPEHICHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH ISl TOWCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETAlMd HW  TPEJCTaBICHHUS Y4eOHOW ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMIHBIX HCTOYHHKOB, KPHTHYCCKU
aHAIM3UPOBATH MMOTYYaeMyI0 HH(OPMAIIUIO;

OOBSCHATh TPHUHIIMITBI JCWCTBHSI MAIIMH, MPHUOOPOB M TEXHUYECKHUX
YCTPOWMCTB, pa3invyaTh yCIOBUS WX 0O€30MacHOTO  WCIOJIh30BAaHUS B
MMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPH BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPY)KAIOIIETO MUPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHHUYECKUMHU YCTPONCTBAMM, JIJISi COXPAHCHHSI 3JIOPOBBS U COOJTIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM Pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIIBI, PAlMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHWBAaTh BKJAJ KAXKIOTO W3 YYaCTHUKOB TPYNNBl B  PCIICHUE
paccMaTpuBaeMOU MPOOIIEMBI.
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