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COIAEPXAHUE OBYUYEHUSA
10 KJIACC

Pa3znen 1. ®usuka u MeTOAbI HAYYHOI'O MO3HAHUS

dusnka — Hayka o mnpuponae. HayuyHble METONBI NO3HAHUSA OKPYKAKOLIETO
mupa. Ponb »dSKkcnepuMeHTa M TEOpMM B IPOLECCE NO3HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (pusnyeckux sBJIEHUNA M mpoueccoB. HayuHble rumoressl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHHIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHHWU COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

Amnanoroele U IUPPOBbIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBrkeHre. OTHOCUTENBHOCTh MEXAHUYECKOI'O JABUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienrie, CKOpOCTb (CpeAHsisi CKOPOCTb, MIHOBEHHAsl CKOpPOCTh) H
YCKOPEHHE MaTepHaIbHOW TOYKM, MX MPOEKIMH HAa OCU CHUCTEMbI KOOPAMHAT.
CroxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPSAMOJIMHEIHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOpPEHHUS, IyTH M [epeMeleHus
MaTepHAIbHOW TOYKH OT BPEMEHHU.

CBoOoHOE mazieHue. Y cCKopeHre cBOOOTHOTO MaICHHUS.

KpuBommuennoe  nBuwxeHne. JIBWKEHHE  MATEpUAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSTHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopoctb. [lepnon u yacrora obpaienus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHE: CHUIOMETP,
JIBUOKEHUE CHAPSIAOB, LEMHbIE U pEMEHHBIE NIEPEIayu.

Jlemoncmpayuu

Mogenb cuCTEMbI OTCUETA, WLIIOCTpAlMsd KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUAKEHUSL.

[Ipeobpa3zoBanue ABMKEHUH C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.



HaGmronenne nBuxkeHusi Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

Hanpaienue ckopocT pu JBUKEHUU MO OKPYKHOCTH.

Yyenuueckuii akcnepumenm, 1abopamopmvie pabomol

N3ydeHne HEPABHOMEPHOTO ABUKEHHUS C LIEJbIO OMNPENEICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOLIECHUSI MEXAY NYTSAMH, NPOMACHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHON CKOPOCThIO, PABHOW HYJIIO.

N3yueHne nBMKEHUS [IapUKa B BA3KOU KUJIKOCTH.

N3yuenne nBmxeHus Tena, OpOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipynuun  otHocutTenbHOCTH  ['amunes. IlepBwii  3akoH  HeroToHa.
NueprumanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepno3unnu cuil. Bropoi 3akoH HproToHa
IUI MaTepUaJIbHOM TOYKHU. Tpetui 3akoH Hbr0TOHA [JIs1 MaTEPUANIBHBIX TOUEK.

3akoH BcemupHoro taroteHus. Cuna Tsxkectu. IlepBag kocMmudeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (1mokosi, CKoJibxkeHusi, kaueHust). Cuina tpeHusi. Cyxoe
Tpenue. Cuiia TpeHHsl CKOJbXKEHUS U cuiia TpeHus nokosi. Kosdduuuent tpenus.
Cuna conpoTUBIICHUS MPU ABUKECHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE ABUKEHUE aOCOIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. Ilmedo cumbl. YcmoBus
paBHOBeCUA TBEPAOIO TEJIA.

TexHHu4ecknue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHWE: TMOJIINUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBieHHE MHEPIUH.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TEI.

Bropoi 3axkon HeroToHa.

N3smepenue cun.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeopMariuu.

HesecomocTts. Bec Tena ripu yCKOpEHHOM NOIbEME U MIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii axkcnepumenm, 1abopamopmvie pabomol



N3yuenue nprxenus Opycka Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOWIMX B MPYKUHE U
PE3MHOBOM 00paslie, OT UX JAePpOopMallUu.

HccnenoBanne ycinoBUM paBHOBECUS TBEPAOTO TeEJIA, HMEIOUIETO OCh
BpalICHUS.

Tema 3. 3akonsl coxpanenus ¢ Mmexanuke

Nmnynbc MarepuanbHOM TOYKH (Te€na), CHUCTEMbl MaTE€pUATIbHBIX TOYEK.
NMnynbc cuiibl 1 M3MEHEHHWE HMIIYJbCa TeJa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE IBUXKEHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunertnueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUHU
KMHETUYECKOW SHEPTUM.

[ToTeHmanbHas SHEprusl. [TorenmanbHas SHEprus yIpyro
nebopMupoBaHHON  mpyxkuHbl. [loTeHIManpHas dHeprus Tena  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHnyanbHple W HENMOTEHIUaNbHbIe  CUibl.  CBsi3b  pabOTHI
HETIOTCHIUAJIBHBIX CHUJI C WM3MEHEHHUEM MEXAHUYECKOW SHEPTHUM CHUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPIUU.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHnyecKue yCTpOMCTBAa M NPAKTUYECKOE INPHUMEHEHUE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, IBUKCHUE PAKET.

Llemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexoa moTeHIMAIbHON 3HEPTUU B KHHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3yuyenue abCOMIOTHO HEYINPYroro yjaapa ¢ MNOMOMIbIO ABYX OJIMHAKOBBIX
HUTSIHBIX MasATHUKOB.

UccnenoBanne cBsizu pabOTHI CHIIBI C U3MEHEHHEM MEXaHHYECKOW SHEpruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekysipHasi pu3nka U TEPMOAUHAMUKA
Tema 1. Ocnogbl MoneKynapHo-KUHeMU1UecKol meopuu
OCHOBHBIE TTOJI0KEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep ABWKEHUS WU
B3aMMOJICUCTBUSA YaCTULl BeUeCTBA. MOJENM CTPOCHUs Ta30B, KXUIAKOCTEU U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojesiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locrosHanas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogaens  uaeanbHoro ra3za. (OCHOBHOE ypaBHEHUE  MOJIEKYJSIPHO-
KUHETUYECKOW TEeOpUM HJACATbHOTO raza. AOCONIOTHAash TeMIepaTypa Kak mepa
CpEIHEM KWHETUYECKOW HHEPruM TEIUIOBOTO JBWXKEHUS dactull rasa. [llkama
temriepatyp KenbBuHa. ['a30Bble 3ak0oHBI. YpaBHeHHEe MenaeneeBa—Kiianerpona.
3akoH /lanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpeacTaBieHHE U3OMPOIIECCOB: HM30TEpMa, H30X0pa,
n3ooapa.

TexHuyeckue YyCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbpIThl, J0Ka3bIBAIOLIME JAMCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJT OPraHUYECKUX COCIMHEHUM.

OnpiTbl 0 TG Y3UH KUIKOCTEN U ra30B.

Monenbs OpOyHOBCKOTO JABUKEHUS.

Mopaens onbiTa lTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsl IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSAHUS MJCAIBHOrO rasa,
W30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE WU3MEPEHHM
00b€Ma KOMHATHI, JaBJIEHUS U TeMIIEpaTyphbl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKy ITAPAMETPAMH COCTOSIHUSI Pa3pPEKECHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepMoauHaMuueckass cucTeMa. BHYTpPEHHsAsI dHEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTH BEIIECTBA.
KosmmuecTBo TemnoTsl npu Tenonepeaaye.

[Tonsitue 006 ammabatHom mpomecce. l[lepBeIid 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHnne TepBOTO 3aKOHA TEPMOJWHAMHKU K wu3omporieccaM. [ 'paduueckas
UHTEpIpeTaIys paboThl rasa.

Bropoii 3akon TepmoaunHamuku. HeobpaTuMoCTh TPO1IECCOB B IPUPOJIE.

TenmoBble  MamuHbL.  [IpuHIUIBI ~ AEWCTBHS  TEIJIOBBIX  MAIIMH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBBIX MammHaX. KoaddummeHnT mnone3Horo
nevictBus TerioBod MammHbl. [{ukn KapHo m ero ko3¢ @UIMEHT IMOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETUIOIHEPTE€TUKH.



TexHuueckue yCcTpoOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTellb
BHYTPEHHETO CTOpaHUs, ObITOBOW XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH 3HEpruu Tela IMPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyxXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAEMOHCTPAIINS ).

N3menenue BHyTpeHHEN S3HEPTUU (TEMIEpaTyphl) Tella IPH TerIonepeaye.

OnplT mo anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, 1abopamopmsie pabomol

N3MepeHue ynenbHON TEIIIOEMKOCTH.

Tema 3. Aepecammnsie cocmoanus eéeuecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTENbHAsl BIIAXHOCTh BO3ayXa. HacbllieHHBI mnap. YnaenapHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KAMIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctainmuueckue u amopdHbie Tesna. AHU30TPOINUsI CBOMCTB
kpuctamioB. Kunkue xpuctamibl. CoBpeMeHHble Matepuanbl. [lnaBinenue u
KpUCTain3aius. Y aefbHas TerioTa miasieHus. Cyonumanus.

YpaBHeHuUE TEMIOBOro Oanaxca.

TexHuueckue yCTpONCTBa M MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoOlCTBa HACBILICHHBIX NTAPOB.

Kunenue npu noHM>KEHHOM JaBICHUMU.

CnocoObl U3MEpEeHUSs BIAKHOCTH.

Habmroenne HarpeBanus 1 MIIABJICHUS KPUCTAITHYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0THOCUTENBHOM BIaKHOCTH BO3yXa.

Pa3znen 4. DieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
OneKTpu3anmss Tej. OJIEKTPUYECKHH 3apsia. JBa BuAAa JIIEKTPUYECKUX
3apsiaoB. [IpOBONHMKM, OUANEKTPUKU W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsija.
B3anmonericteue 3apsanoB. 3akoH Kymona. TouedHBIN 2IEKTPUUECKUI 3apsi.
OnekTpuueckoe nosie. Hanmpsyk€HHOCTD anekTpuyeckoro nois. Ipunnun



CYyHEepHO3ULIUHA AIEKTPUUYECKUX MOodeH. JIMHUM HanpsHKEHHOCTU SJIEKTPUYECKOTO
OJISL.

Pabora cunm  anekrpoctaTMdeckoro  mojs.  IloTeHiuman. Pa3znocth
noTeHuuanoB. [IpoBOAHMKM M AUDIIEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpuyeckasi MpOHUIAEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHAEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: BIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3allliTa, 3a3eMJICHHE JIIEKTPONpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHUHbII IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIMI ACHCTBUSA DIEKTPOMETPA.

B3aumoselicTBue HadIeKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHHMKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIUTa.

JIMPAEKTPUKH B DJIEKTPOCTATUUECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOLIAAH
MJIACTUH, PACCTOSIHUS MEXIY HUMHU U TUAJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHASHCATOopa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii 3n1ekmpuueckuii mox. Toku é paznuunslx cpeoax

DJIEKTPUYECKAM TOK. YCIOBUS CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsSTHHBIN TOK.

Hanpspxenue. 3akon Oma jyist yyacTka 1enu.

DIEeKTPUYECKOE CONPOTUBIIEHUE. Y IEIBHOE CONPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenbHOE, MapallieIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOTHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH J[xoyns—JlenHuna. MomiHoOCTb
AIEKTPUYECKOTO TOKA.

DNEKTpOJBUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma Ju1s NOJHOM (3aMKHYTOM ) 3JIEKTprYecKoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAs ~ MPOBOAUMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TeMmepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOJHUKH. CobcTBeHHas u MpUMeECHast MIPOBOJANUMOCTh
noJIynpoBOAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHHKOBEIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax MW  paciylaBaX  dBJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS AUCCOIMALINS. DIEKTPOIH3.



DnekTpudeckuii ToK B razax. CamMoCTOATENbHBIH M HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Lazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETP,
BOJIbTMETpP, pPEOCTaT, HCTOYHUKH TOKa, JIJIEKTPOHArpeBaTejbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA IO,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHS HUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEUYCHHS U MaTepuara.

CmemaHHoe CoOeIMHEHUE TTPOBOIHUKOB.

[IpsiMmoe wu3MepeHue SIEKTPOABIKYIIEH cuibl. KopoTkoe 3amblkaHHe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHHS METAVIOB OT TEMIIEPATYPBI.

[TpOBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia U NPOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSSI MPOBOAMMOCTD JTMO/A.

Yuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3yuyenue cMemanHoro CoeAMHEHUS! pE3UCTOPOB.

N3mepeHne >71eKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTUBJIECHUS.

HaGmronenue snekTpoiausa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsA B 10 Kiacce OCyHIECTBISETCS C
YU4ETOM COAEPKATENbHBIX MEKIPEAMETHBIX CBSI3€ € KypcaMu MaTeMaTHKH,
OMOJOruK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nousimusi, CBSI3aHHbIE C M3YYEHUEM METOJOB HAYYHOI'O
NO3HAHUSA: SIBJICHUE, HAay4HbId (akT, runoresa, (pU3Myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: penieHHe CHUCTEMbl YPaBHEHUW, JIMHEHHAs (QYHKLIHUA,
napabosna, rurnepoosa, ux rpaguKku ¥ CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocusa: mexanudeckoe JBWKEHHUE B KMBOU mpupoje, auddysus, ocmoc,
TETIOOOMEH KUBBIX OPraHU3MOB (BUIBI TEILIONEpeNayH, TEIJIOBOE paBHOBECHUE),
IIEKTPUYECKHE SIBJICHUS B )KMBOU IPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJl, )KUJIKOCTEN H



ra3oB, J3JIEKTPUUECKHE CBOMCTBA METAIIOB, 3JEKTPOJUTHYECKAs] AUCCOIMALNS,
raJibBaHUKA.

l'eoepaghus: B1aXXHOCTh BO3IyXa, BETPHI, OApOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHHMEM MEXAaHHU3MOB,
yu4€T TpeHHs B TEXHUKE, MOIIMIHUKHA, HCIOJIb30BAHWE 3aKOHA COXPaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrHe€), JBUrateilb BHYTPEHHETO
cropanusi, naponasi TypOrHa, ObITOBOM XOJIOJWJIbHUK, KOHIUIIMOHED, TEXHOJIOTUH
MOJIYYeHHUsS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAaHOMATEpHAJIOB, H
HAHOTEXHOJIOTHH, 3JEKTPOCTATUYECKas 3alllUTa, 3a3€MIIEHHUE DIIEKTPONMpPHOOPOB,
KCEpOKC, CTpYHHBIH OPUHTED, 3JIEKTpOHArpeBaTEIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TalIbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKYUS

[locrosgnHble  MarHuThl.  B3auMonelWcTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarautHoe none. Bexktop MarHuTHOM HMHAYKUMH. IIpuHOun cynepnosuuuu
MAarHuTHBIX MOJEeW. JINHMM MarHUTHOM HMHAYKUuU. KapTWHa NMHWUN MarHUTHOU
WHIYKIHH MOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHOEe TIOJN€ TNPOBOJHMKA C TOKOM. KapTuHa NnMHUN WHIYKIHH
MAarHuTHOIO MOJIA JUIMHHOTO IPSMOIO0 NIPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT OpcTena. BzanmoencTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HAIIPABJICHHUE.

Cuna Jlopenua, €€ MOIyJIb U HAIIPaBJICHUE. [[BUKEHHUE 3apsKEHHON YACTUILIBI
B OJIHOPOJTHOM MarHuTHOM noJie. Pabora cunel Jlopenua.

SIBneHne 2JIEKTPOMAarHUTHOM HMHAYKIMH. [IOTOK BEKTOpa MarHUTHOM
UHAYKIUU. OJEKTPOJABIDKYIIAs CUjda HWHAYKOUU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu Gapanest.

BuxpeBoe »snekTpuyeckoe moJie. ONEKTPOJBIKYIIAA CUla WHAYKIUU B
IIPOBOJIHMKE, ABIKYLIEMCS MOCTYIIATEIBHO B OJJHOPOXHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBIIEGHME CAMOMHIYKUMH. OJIEKTPOABWXKYIIAS  CHJA
CaMOMHIYKLIUH.

OHeprusi MarHUTHOI'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MarHuThbl, JJIEKTPOMArHUTBI, JJIEKTPOJABUrATEb, YCKOPUTEIN 3JIEMEHTaPHBIX
YaCTUL, MHIYyKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OmnebIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O y4YKa MAarHUTHBIM TTOJIEM.

JInHMM MHIYKIIMK MarHATHOTO TOJIS.

B3aumopelicTBrUe N1BYX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIa Ha KOHBI AJIEKTPOJIUATA.

SIBiIeHUE AIEKTPOMArHuTHOW UHYKIIVH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJABIKYIIIECH CUIbI MHAYKIHH OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKA.

SIBrieHne CaMOMHAYKIIHH.

Yuenuueckuii axcnepumenm, 1abopamophsie pabomol

N3ydyeHrne MarHuTHOrO MOJISl KaTYIIKK C TOKOM.

HccnenoBanue A€MCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JICKTPOMArHUTHON MHIYKIWH.

Paznen 5. KosieOanusi u BOJIHbI

Tema 1. Mexanuueckue u 371eKmMpOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnass  cucrema. CBoOOaHBIE  MEXaHMYECKHE  KOJieOaHUS.
I"apmonunyeckue konebanus. [lepumona, wyactora, amrumuryna u (aza KojaeOaHMIA.
[IpyxvHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KoJieOaHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
ANEKTPOMAarHUTHBIMH KoJiebaHusiMu. @Popmyna Tomcona. 3aKkoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBnenue o 3aryxaronmx KoyieOaHUsX. BbIHYK/IEHHbIE MEXaHUYECKUE
kosnebanusi. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennbiii  TOK. CUHYCOMIAJIbHBIA MEPEMEHHBIH TOK. MOIIHOCTh
NEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA WU
HaIPsKECHUS.

Tpauchopmarop. IlpousBoacTBo, nepeaadya U NoTpedICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTHYECKHE PUCKU MPU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJICKTPOIHEPTUH B TTIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOHMCTBAa U MPAKTUYECKOE MPUMEHEHUE: DIICKTPUUECKUM
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUHU dJIEKTporepeay.

Jlemoncmpayuu

Uccnenosanre mnapaMeTpoB KoJjieOAaTeIbHOW CHUCTEMBI (NMPY>XKUHHBIA WU
MaTeMaTHYeCKUM MasiTHUK).



Hab6mronenue 3aTyxaromux kKojie0aHui.

HccnenoBanne cBOWCTB BEIHYK/IEHHBIX KOJICOAHMIA.

HaG6mronenue pesonanca.

CB0OOIHBIE 2JICKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pezonanc mnpu 1OCIENOBATEIBHOM COEAMHEHUHM PE3UCTOPA, KaTYLIKU
WHIYKTUBHOCTH M KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPOIIEpEIavn.

Yuenuueckuii akcnepumenm, 1abopamopmsie pabomol

HccnenoBanre 3aBUCUMOCTU MEpUOJa MajbiX KoJieOaHUM Ipy3a HA HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM M3 IOCIEAOBATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKK U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMacHUmMHbsle 60IHbL

Mexanuyeckue BOJIHBI, YCJoBHUsS pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss M JjauHA BOJHBL. [lomepeyHble W MOPOJOJBHBIE BOJHBIL.
Nurtepdepenius u auPpakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'pomMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbBIE BOJHBI. Y CIOBUS M3JIyUYECHHS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIspu3auus, JuppaKkuus,
uHTeppepenuus. CKOpocTb 3J€KTPOMArHUTHBIX BOJIH.

[Ikayia 351€KTPOMarHUTHBIX BOJH. [IppuMeHeHHEe AJIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHIMIBEI paguocBsa3u u TeneBuAcHuA. Paguomokamnus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpepl.

TexHuueckue ycTpoiicTBAa M MNPAKTHUECKOE NPHUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHHUKE M MEIMILIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBY-nieup.

Jlemoncmpayuu

OO6pazoBaHue 1 pacCIpOCTPAHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneGmromeecs Te10 Kak UCTOUYHUK 3BYKa.

Habmronenue otpakeHus: ¥ MpeaoMICHHUs] MEXaHUUYECKUX BOJIH.

Hab6mronenne natepdepentinu u qudpakiinn MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmroienue cBs3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYJ0OU U
4acTOTOM KoJieOaHUH.



HUccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXxeHUe,
pesioMJICHHE, MOoJspu3anus, Tudpakius, UHTephepeHITs.

Tema 3. Onmuxa

I'eomerpuueckass onruka. IIpsmonuHelrHOE pacnupoOCTpaHEHHE CBETa B
oxHOpoaHOU cpeae. JIyu cBera. ToyeuHbI ICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne nM300pakeHuil B
IIJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI MpeOMIICHHS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHue. llpenenbHbld yroja MOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. ClioxHbIM cocTaB 6enoro ceera. L[ser.

ColOuparome # paccewBarolue JMH3bL. ToHkas juH3a. DoKycHOe
paccTOsiHME U ONTHYECKas Cujia TOHKOM JuH3bl. [locTpoeHue wu3zoOpaxkeHUi B
coOMparolMX U pacceuBaIOIIUX JMH3aX. PopMyia TOHKOW JMH3BI. Y BeJIUYEHUE,
JlaBacMOe€ JINH30H.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WuTtepdepenuus cBeta. KorepeHTHble HMCTOYHMKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B UHTEpP(EpPEHIIMOHHOM
KapTUHE OT ABYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakusa cBera. JudpakimonHas peméTka. YcClIoBUE HaOIOACHUS
[JIaBHBIX ~MAKCMMYMOB IpH TAJCHUM MOHOXPOMATHMYECKOTO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHuueckue yCTpOWCTBA M NPAKTHYECKOE MNPHUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHKPOCKOI, TEIeCKOM, BOJOKOHHAs
ONTHKA, TU(paKMOHHAS pelIETKa, TOJSIPOU/I.

Llemoncmpayuu

[IpssmonuHeiHOE pPACHpPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETa.
Ontuueckue nprudOpHI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojenb cBeToBOAA.

UccnenoBanne cBOMCTB n300pakeHUH B JIMH3AX.

Moienmn MUKPOCKOIIA, TEIECKOIIA.

Habmonenne narepdepeHIimm cBera.

Ha6monenune nudpakiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonmyyeHnue ciekTpa ¢ TOMOIIBIO IPU3MBI.

[Tonydenne cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6mronenne nonsipuzanuu cBera.

Yyenuueckuii axkcnepumenm, 1abopamopmvie pabomol



N3mepenue nmokaszaresns MpejoMIICHUS CTEKIIA.
HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.
Habmronenne nucnepcuu cBeTa.

Pa3jen 6. OcHOBBI cHIENUAJILHON TEOPUH OTHOCUTEIHLHOCTH

['panunpl  NpUMEHHMMOCTHM  KIIACCMYECKOM  MexaHuku.  llocTynatsl
CIICIMAJIBHOM TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJA CKOpPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHU M COKPAILCHHE
JUTHBL.

DHEprusi U UMMYJbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b MaccChl C SHEPTUE U UMITYJILCOM PEIIITUBUCTCKON YaCTULIbl. DHEPTHUS
ITOKOSI.

Pa3znen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBsizu s3Hepruu (HOTOHA C €ro 4YaCTOTOM. DHEprus
U UMIYJbC (DOTOHA.

OtkpeiTue u ucciaegopanue Gporoddpdexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dororddexra. YpaBHenue DiHmTeriHa aa dotodddexra. «KpacHas rpanunar»
dboTtorddekTa.

Hasnenue ceeta. Onwitel I1. H. JIleGenena.

XUMHUYECKOe NeHCTBUE CBETA.

TexHuyeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dboToaTUUK, COJIHEUHAs OaTapesi, CBETOANOI.

Llemoncmpayuu

®oTo3¢heKT Ha YCTAHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (poToaddexTa.

Ceeroauop.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHIL.
[Imanerapnas mognenbs aroma. Ilocrynmatrel bopa. M3nydeHwe u moryouieHue
¢GbOTOHOB TpU mepexojie aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Buswi
criekTpoB. CHEKTp YpOBHEW SHEPrUU aToMa BOAOPO/A.

BonnoBsie cBoiicTBa yactuil. Bosubl ae bpoins. KopryckynsspHO-BOJITHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYXJIECHHOE U3ITyYEHUE.

TexHu4ueckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI JIa3epa.
HaGmronenne nuHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HabGmronenne nuaeityaToro cekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHMS sapa. OTKpbITHE
paanoaktuBHOcTH.  OmbiTel  Pesepdopma  1mo  ompeneneHuro  cocTtaBa
paanoakTuBHOro u3nydeHus. CpoiictBa anbga-, Oera-, TaMMa-U3ITy4eHUS.
Biisinue paguoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA W HelTpoHa. HykinonHas mopnens snapa [eiizendepra—
NBanenko. 3apsan ssapa. MaccoBoe unciio siapa. M3otonsl.
Anb(da-pacnan. ODNEKTPOHHBIM UM TO3UTPOHHBIM OeTa-pacnaa. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacIajia.
DHeprus CBsA3M HYKJIOHOB B sifpe. A nepHbie cuibl. JledekT maccel siapa.
SnepHble peakuuu. Jlenenue U CUHTES s1ep.
Anepusiit peaktop. Tepmosiaepubiii cunte3. [IpodiieMbl U MEPCHIEKTUBEI
AIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.
DneMeHTapHble YacTALBI. OTKPBITHE TO3UTPOHA.
Mertobl HaOMIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHULI.
®dyHaaMeHTanbHble B3auMOAeHCTBUSA. ENMHCTBO (hU3nueckoil KapTUHBI MUPA.
TexHnyeckue ycTporucTBa U NPaKTUYECKOE NMPUMEHEHUE: TO3UMETP, KaMepa
BuiibcoHa, siiepHbIi peakTop, aToMHast bomoa.
Llemoncmpayuu
C4€TunK HOHM3UPYIOIINX YaCTHII.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTuil (TI0 TOTOBBIM (oTorpadusim).

Pa3pen 8. DiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

OTamnsl pa3BUTHUA aCTPOHOMHH. HpI/IKJIa,IIHOC U MUPOBO33PCHUYCCKOC 3HAYCHHUC
ACTPOHOMMUU.

Bun 3Bé3anoro nHeba. CosBe3ausi, sipKue 3BE3NBI, IUIAHETHI, UX BUAUMOE
NIBHOKCHUE.

CoyiHeuHas cucTema.

Connue. ConnewyHass akTHMBHOCTh. McTtounuk sHepruu CoJiHIA U 3BE3N.
3BE3/IBI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma «CHEKTpajbHBIM Klacc —
CBETUMOCTB». 3BE3]Ibl TJABHOM MOCJIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY IS 3BE3] IIABHOW ITOCIIENOBATENILHOCTU. BHYTpEHHEE CTPOEHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIAECHUU U 3Boitonuu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mueunsiii ITyTe — nHama I'anaktuka. Ilonmoxxenwe u jBuxeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranmaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajaKkTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa06ma. Pa3deranue rajakTuk.
Teopust bonpioro B3peiBa. PeIMKTOBOE U3TyYEHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOpYKEHHBIM TJ1a30M C KCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeJICHUs MOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3AMs1 CEBEPHOTO MOJIYILIAPUS U IPKUE 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, minaner, Maeunoro I[yTu.

Oo6o0maronee NOBTOpeHne

Ponb Qusuku u acTpOHOMUM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOH KapTHHE MHpPA, pOJib (U3HUUECKOU TEOPUHU
B (OpMUpPOBAHUM TMPEJACTABICHUN O (PU3UMUECKOM KapTUHE MHpPA, MECTO
bu3nYecKor KapTUHBI MUpa B OOIEM PsiJTy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEJCTABICHUN O PUPO/IE.

Me:knpeaMeTHbie CBSI3H

Nzyuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiiacce ocyliecTBIsieTCs ¢
Y4ETOM COJCPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nousimusi, CBSI3aHHBbIE C M3YYEHUEM METOJOB HAy4YHOIO
MO3HAHUS: SIBICHUE, HAy4HbI (aKT, rumoreza, (uanyueckas BEIUYMHA, 3aKOH,
TEOpHUsi, HAOJIIOJIEHHE, SKCIIEPUMEHT, MOJCIUPOBAHUE, MOICIIb, U3MEPEHHUE.

Mamemamuka: pelIeHHE CHUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMH, MPU3HAKU TMOAO0OUS TPEYTrOJIbHUKOB,
oTpeJieIeHe TUIOIIAIN TIOCKUX GUTYp B 00BhEMA Tell.

buonocus: »nekTpuveckue SBICHUS B KUBOW MpUpOJE, KoyieOaTelbHbIC
JBHXKEHUS B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU MPUPOJE, NCUCTBUE
paauanuy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BAHMS KPUCTALTMYECKON PpEIMETKH, CHEKTPaIbHBIH
aHAJIN3.



l'eoepaghua: marHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboToCchEMKA 3eMHOM ITOBEPXHOCTH, IIPEACKa3aHUE 3EMIICTPSACCHHIM.

Texnonocusa: JNWHUAM DJEKTPOIEpeaady, TEHEpPATOop TMEPEMEHHOTO TOKa,
3JIEKTPOJIBUTaTENb, MHAYKIIMOHHASA I€4b, pajap, PaJAUONPUEMHHK, TEJIECBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN armapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenune yueOHoro mpeamera «®dus3uka» Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus (0a30BbIil YPOBEHB) MOJKHO OOECHEUYUTH TOCTHXKEHHE CIEIYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJBbTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTro mnpeaMera « Du3uKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMXCSI PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEN JMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacCIIMpeHUE >KU3HEHHOTO
OTBITA U OMbBITA JACSATEILHOCTA B MPOIIECCE peaM3allMi OCHOBHBIX HalpaBICHUN
BOCIIUTATEJILHOU JIESITEIbHOCTH, B TOM YKCIIEC B YACTH:

1) rpa:kaaHCcKOTro BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN TO3UITUN 00YyJAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHIICKOr0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOLICYETOBEYECKHX TIyMAaHUCTHUUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIbHOCTh B MHTEPECAX TIPaKIAAHCKOIO
00IIIeCTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpTraHU3AIINH;

YMEHHUE B3aUMOJICUCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIHMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

c(hOopMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JIEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OyayIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucymero (u3n4ecKoi HayKe;



5) TPy10BOTO BOCTIMTAHMS:

MHTEPEC K Pa3IMUHbIM cdepam NpodeccHOHATbHON NeATeNTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu u peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
Gbu3KMKY Ha TPOTSKEHUU BCEU KU3HH,

6) 3K0J0rN4ecKOro BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00AIbHOTO
XapakTepa SKOJOTUYECKUX TPoOIIieM;

IUTAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUI B OKPY>KAIOIIEH Cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHs YEJIOBEUYECTBA;

pacUIMpeHHE OTbITa JICSITCILHOCTH SKOJOTWYSCKON HAMpaBJICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UICCKON HAYKH;

OCO3HaHWE IIEHHOCTH HAaYYHOW JEeSATEIbHOCTH, TOTOBHOCTh B TIpOIECCE
U3y4YeHHS ~ (DU3UKH ~ OCYIICCTBIISITH  NMPOCKTHYIDO W HCCISAOBATEIbCKYIO
JEATENHPHOCTh HHIWBHIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
ba3oBble Jjornvyeckue aeiicTBUA:
CaMOCTOSITeILHO  (popMynupoBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU ACATEIBbHOCTH, 3aJaBaTh MAPAMETPHI U KPUTEPUH UX
JIOCTHOKCHUS,
BBIABJISATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS B  pPacCMaTpPUBAEMBbIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThiBaTh MUIAH PEIICHUS TPOOJIEMbI ¢ YIETOM aHATN3a UMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN ACATEIBHOCTH,
KOOPJAMHUPOBaTh U  BBINOJHATH pabOTy B YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBare/IbCcKue 1eicTBUS.
BJI4JICTh HAYYHOW TEPMUHOJIOTUEN, KIFOUEBBIMU MOHATUSIMUA U METOAAMHU
du3nyecKoil HayKu;



BJIQ/ICTh HABBIKAMU y4EOHO-HCCIIEIOBATEIHCKON M MPOEKTHOMN JESITEIbHOCTH
B 00nactu (HU3MKU, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEILHOMY TOUCKY
METOJIOB pEHICHUsS 3a/ad (PU3MYECKOTO COJACpNKAHUS, MPUMEHEHHUIO Pa3JTMYHBIX
METOJI0OB TTO3HAHNS,

BJIQJIETh BHJAMU JCSATEIBHOCTU TIO TMOJTYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIpPETAllY, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PAa3IUYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YHUCJIE NMPU CO3J]aHUU yU4E€OHBIX TPOEKTOB B 00J1aCTH QU3HUKY;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOIUTh apryMEHThl JIs J0Ka3aTeabCTBa
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh TOJIYyYCHHbIE B XOJE€ pEHICHUS 3aJayd  pe3ysbTarThl,
KPUTHUYCCKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JCATEIHBHOCTH, B TOM YHUCJIC TIPU U3yYeHUU (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMeTb TIEPEHOCHTh 3HaHUSA MO (HU3MKEe B MPAKTHUECKYIO 001acTh
KU3HEACSITETbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TTPEJIaraTh OPUTHHAIBHBIC TIOIXO0/IbI U PEIICHHS,

CTaBUTbH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIUE AIbTEPHATUBHBIC PEIICHHS.

Pabora c nuHpopmanme:

BJIaJIeTh HABBIKAMH TOJIy4eHHUs WHPOpMAIuu (U3NYECKOTO COACPKAHUS U3
UCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh IOUCK, AHAJM3,
CUCTEMATH3alMI0 W WHTEPIPETANni0 WH(POpMAIMK pPa3THYHBIX BUIOB U (HOPM
IpECTABICHNUS;

OLICHHUBAThH JOCTOBEPHOCTH MH(OPMAIIUY;

UCIIOJIB30BaTh  CPENCTBa  WH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3aIMOHHBIX
3aja4 ¢ CcoOMIofiecHHeM TpeOOBaHMM SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcocOepexeHUs, TMPaBOBBIX © DJTHYECKHUX HOPM, HOPM
nH(pOpMaMOHHON 0€30IMacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COACPKAHUS B PA3IUYHBIX (opmarax C
y4€TOM Ha3HauYeHMsI HHMOOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy npecTaBICHUS U BU3yaTTU3aIIHH.

KoMMyHUKaTHBHBIE YHUBePCcAJIbHbIE y4eOHbIe 1eiicTBUS:
OCYUIECTBJISTh OOLIEHWEe Ha Yypokax (U3UKM U BO  BHE-YPOUHOM
NEATEIbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallUii M  cMsIr4aTh
KOH(DITUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHUS C MCIIOJIb30BAaHHEM
A3BIKOBBIX CPEJ/ICTB;

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON M WHJMBUAYaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BOZMOKHOCTEH KaXK/I0T0O WieHa KOJJICKTHUBA;

OpUHUMATh 1[€IM  COBMECTHOM  JESATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJMHUPOBATh JCUCTBUS MO €€ JOCTUKEHUIO: COCTaBIATH IUIaH JIEWCTBUIA,
pacmpeiensiTh pojad ¢ y4E€TOM MHEHHH YYacTHUKOB, OOCYXIATh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJIAJa W KaXJOTO YYaCTHHKA KOMaHIBl B
oOuuit pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTh HOBBIE TIPOCKTHI, OIEHWBATh HWJCH C TO3WIMH HOBHU3HHI,
OpPUTHHAILHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TIOBEIEHHWE B Pa3ITUYHBIX
CUTYaIUsIX, IPOSIBISTH TBOPUECTBO M BOOOpaKEHHE, ObITh HMHUITUATHBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIE YUeOHbIe 1eiCTBUSA
Camoopranuszanus:

CaMOCTOATENIFHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JESITEILHOCTh B 00JaCTH
Gu3MKH W aCTPOHOMHUHU, BBISABIATH NPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATENIFHO COCTABJIATh IJIAH PEIICHUS PAcYETHBIX W KAaYeCTBEHHBIX
3aj1ad, MJIaH BBITOJIHEHHUS MTPAKTHIECKON PabOThI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M MPEATIOYTCHHUIA;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmmpsaTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JeNaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHPOBAHUIO U TPOSIBICHHUIO JPYAMIMNA B 00IacTH
(U3HKY, ITOCTOSTHHO TMOBKIIIATH CBOW 00pa30BaTEIIbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIQJCTh HABBIKAMH  ITI03HABAaTEIBbHOH  pediekcMr KaKk  OCO3HAHUSA
COBEpIIACMBIX JIEUCTBHA ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3yJbTaTOB U
OCHOBAaHHUIi;



UCIIOJIb30BaTh NPUEMBI peIeKCUU sl OLICHKH CUTYalluH, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHHWBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PEUICHUS MO MX
CHIKEHHIO;

IPUHUMAaTh MOTHBBI W apryMEHTBl JPYTHX IIPH aHAIU3E pe3yJbTaTOB
NESATENBHOCTH;

IPUHHUMATh ce0sl, TOHUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,

IPUHUMaTh MOTHBBI W apryMEHTBl JPYTHX IIPU aHAIU3E pe3yJbTaTOB
NEeSTENBHOCTH;

IpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OILINOKH.

B mpouecce TOCTMKEHMS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IIPOrPAMMBI
no Qu3uke a8 YpPOBHA CpeaHEero ooiiero oOpa3oBaHusi y 0O0ydaromuxcs
COBEPUIEHCTBYETCS AMOLMOHAJIBbHBIN UHTEIUIEKT, MPEANOJIAr a0
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIET0 CITOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUsI COOCTBEHHOM 3MOIMOHAIBHON Cephl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUs, BKIIOYAKOLIEN0 CAMOKOHTPOJIb, YMEHHME NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJECHHME, CIIOCOOHOCTh aJaNTUPOBATHC K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MIPOSIBIISITH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAOLIEH CTPEMIICHUE K JOCTHKEHHUIO LIENU U
yCHexy, ONTUMH3M, WHULIHATUBHOCTb, YMEHHE IEHCTBOBATb MCXOI W3 CBOMX
BO3MO>XXHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBaTh €ro IMpU OCYIIECTBICHHH OOIIEHUSA, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIIUX CIOCOOHOCTh BHICTPAUBAaTh OTHOLLICHHUS
C IpYTHUMH JIOJIbMH, 3400 TUTHCS, IPOSBISATH MHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kJiacce mnpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIBbHOCTH JIFOACH;

YUUTBIBATh TPaHULBl NPUMEHEHUS M3YyYECHHbIX (U3UUYECKUX MOJETEH:
MaTepHalibHasl TOUYKa, MHEpIUaIbHasl cUCTeMa OTcuéra, abCONIOTHO TBEPAOE TEIIO,
UIECATBHBIN Ta3, MOACIIM CTPOCHUS Ia30B, KHUJIKOCTEN M TBEPABIX TEJ, TOUCYHBIN
ANEKTPUYECKUH 3apsij] IPU PelIeHUH (PU3NYECKUX 3a/aY;



pacro3HaBath (U3MUYECKHE SBIEHUS (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpPHH CTPOCHHS BEIIECTBA U
AJEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMaJieHue TeJ, JBIKCHHE IO OKPYXHOCTH, HHEPIIHS,
B3auMoJieicTBue Teu, AU dy3us, OpOyHOBCKOE JABUKEHHUE, CTPOCHUE JKUIAKOCTEH
U TBEPABIX TeJ, U3MEHEHUE 00bEMA TeJl MIPU HarpeBaHUM (OXJIaXKICHHUH ), TETIJIOBOE
paBHOBECHUE, WCIIAPEHHE, KOHACHCALMs, IUIABJICHHWE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQYKHOCTb BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a [Py €ro HarpeBaHUU B 3aKPHITOM
coCcylle, CBS3b MEXIYy MapaMeTpaMud COCTOSIHHMS Ta3a B H30Mpolieccax,
ANEKTpU3auus Tell, B3aUMOJECHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHMYECKOE JBM)KEHME, MCIOJNb3Yysd (PU3NYECKUE BEIUYMHBI:
KOOpAMHATa, NyTh, MNEPEMELIEHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHIa,
UMITYJIBC TE€Ja, KMHETUYECKasi SHEPrus, MOTEHIMAIbHAS SHEPIrus, MEXaHUYeCKas
paboTra, MexaHW4YecKass MOIIHOCTh; IPU OINUCAHUM MPABUIBHO TPAKTOBAThH
(GU3UYECKU CMBICT MCIHOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS U CIUHUIHI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHMHY C JIPYTUMH
BEJIMYNHAMU;

OTUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TEI M TEIUJIOBBIC SIBJICHHUS,
UCTIONB3ysd (U3WYECKUE BEJIMYMHBI: JABJICHUE Trasza, TeMIleparypa, CpeaHss
KMHETUYECKAsl PHEPTUsl XaOTUYECKOTO JIBIXKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAs
CKOpPOCTh MOJIEKYJI, KOJUYECTBO TEIJIOThI, BHYTPEHHSS JHEprus, padboTa rasa,
KO3()PUIMEHT TMOJe3HOro JACHCTBUS TEMJIOBOTO JBUTATENsS; MPU ONUCAHUU
NpaBUJIbLHO TPAKTOBAaTh (DUBUYECKUM CMBICT UCIHOJIb3YEeMbIX BEJIWYUH, UX
0003HaUYeHUsT U €AUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIUE JIAHHYIO
(GU3UYECKYIO0 BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIE MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHHS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEITUUYMHBI: AJIEKTPHUUECKUI 3apsi,
ANEKTPUUECKOE M0JI€, HANPSHKEHHOCTD IMOJIs], MOTEHUUAN, pa3HOCTh MOTEHLIUAJIOB;
OpyU OINUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI HCIOJIb3YEMBbIX
BEJIMYHMH, WX OOO3HAUCHUS W CIUHHUIIBI; YKa3bIBaTh (OPMYIBI, CBSI3BIBAIOIINC
JTaHHYIO (U3UYECKYIO BEJIMUMHY C IPYTUMHU BEIIMUYNHAMU;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl W SIBJICHHS, MCTOIB3Ys (HU3UIECKUE
3aKOHBI W MPUHIMIBL: 3aKOH BceMupHOTOo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHHUSI MEXAaHWYECKOW SHEpPruu, 3aKOH COXpaHEHUs HMIYJIbca,
OPUHLUI CYNEPINO3UIUNA CWJI, MPUHLUI PABHONPABUS HHEPUHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEUIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJIHEW KUHETHYECKOW SHEPruM TEIJIOBOTO JBHKEHUS MOJEKYH C
a0COIOTHON TeMIIepaTypoM, MEepPBbIN 3aKOH TEPMOIUHAMUKH, 3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsiia, 3aKkoH KyrnoHa, pu 3TOM pa3nuyaTh CIOBECHYIO



(OpMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTU4YE€CKOE BBIPAKEHUE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATP OCHOBHBIE MPHUHLUMIBI JCHCTBUS MalllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUSA UX OE30MACHOTO MCIIONb30BAHUS B
MIOBCEIHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHTHl MO MCCICAOBAHUI0 (PU3NYECKUX SIBICHUH MU
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUMH, IIPU 3TOM
(GopmynupoBaTh npoOiemy/3azady M THUIOTE3y Y4YEOHOro  IKCIEPUMEHTA,
co0upaTh YCTAaHOBKY W3 MPEUIOKEHHOIO 000pYAOBaHHUS, MPOBOAUTH OIBIT U
(opMyIupOBaTH BHIBOIBI;

OCYILECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYUH, IIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIMOCOO W3MEPEHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEI0BATh  3aBUCUMOCTH  MEXJIy  (PU3NYECKUMHM  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH, MpU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bukcupoBaTh pPe3yJabTaThl MOJTYYEHHOM 3aBUCUMOCTH (PU3UYECKHX BEJIMYMUH B
BUJIE TaOIUI U rpaMKoOB, JIeJaTh BBIBOJIBI IO pe3yibTaTaM UCCIEIOBaAHUS;

coboAaTh MpaBuia 0€30MacHOr0 TpyJa MPH MPOBEAECHUU HCCIETOBAHUM B
paMKax y4eOHOIro »SKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIaOOPAaTOPHOIO
000py10BaHMUS;

pemiatb pacu€THble 3aJa4yd C SBHO 3aJaHHOM (PU3MYECKOH MOJENBIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U TPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a1a4n
BbIOMpATh (PU3UUYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMBbIE JUIsl €€ pPEIIeHUs, TPOBOAUTH PAacUEThl U OLEHUBATH PEATLHOCTh
NOJIyYEHHOT'O 3HAYECHHs (PU3NYECKON BETUUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPEUUBYIO
LENOYKY PACCYXACHUI C OMOpOM Ha HM3yYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
busznuecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIEHWH  y4uyeOHBIX  3aJad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTUHU Ui MOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALUN
U TpeACTaBICHUS y4eOHON M Hay4dHO-TIONMYJIApHONW WH(GOPMAIUH, MTOIYyYSHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHATN3UPOBATH MOJIydYaeMylo HH(POPMAIHUIO;

OPUBOIUTH MPUMEPHI BKIIAJa POCCUMCKHUX U 3apyOekKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHUpPA, B PpPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHMUA M0 (U3MKE B MOBCETHEBHOW >KU3HU
s obecriedeHnst 0€30MacHOCTH MpU OOpallleHuu ¢ MpuOopamMu U TEXHUYECKUMU



YCTPOMCTBAMU, JUJISi COXPAHEHUS 3[I0POBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYXKAIOIIEH CPEIE;

pabotaTh B TpYIIE C BBHIIIOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy TPYNIBI, PalMOHAIBHO PpACHPEACNiATh OOS3aHHOCTH H
IUTAHUPOBAThH JICATEILHOCTh B HECTAHAAPTHBIX CUTYallUSX, aJIEKBATHO OIICHUBATh
BKJIAJ] KQXJ0T0 U3 YYACTHUKOB I'PYIIIIHI B pEIIEHUE pacCMaTpUBAEMON MPOOIIEMBI.

K xonmy oOyuenmss B 11 kJiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW Hay4yHON KAapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUN, B MPAKTUUYECKOU NEATEIBHOCTH JIIOJEH, LEJOCTHOCTh UM E€IUHCTBO
(bu3HUeCKON KapTUHBI MUPA;

YUNUTBIBATh TPaAHUIBI TPUMCHEHUS WM3YyYCHHBIX (DU3UYECKUX MOJICIICH:
TOUCYHBIN AJEKTPUUECKUM 3apsii, Jy4 CBETa, TOUCUHbII UCTOYHUK CBETA, sA€pHas
MOJIeJTb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO sijpa IMPH PEHICHUU (PU3HUSCKHUX
3ajiay;

pacno3HaBath (U3UYECKUE SBJICHUS (IIPOLIECChI) U OOBSCHITh X HA OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH M KBAaHTOBOW (DM3UKH: DJICKTPHUECKAs TPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHS TOKA, B3aMMOJICHCTBHE
MarHiTOB, DJIEKTPOMArHWUTHAs WHIYKIUSA, JEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM MW JIBIDKYIIHMICS 3apsiji, SJIECKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, TPSIMOJIMHEWHOE pPACIpPOCTPAHCHUE CBETa, OTPAXKEHHUE, NPEIIOMIICHHE,
uHTeppepeHnusa, audpaknus W TOJApU3aIUs  CBETa, JTUCIEPCHS  CBETa,
dboToanexkTpuueckuii 3pdext (potorddekT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYATOr0 CIEeKTpa aToMa BOJOPOJA, ©CTECTBEHHAass W HWCKYCCTBCHHAs
PaIMOaKTHBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYCCKHUE, MATrHHUTHEIE,
ONTHYECKHE,  DJIGKTPUYECKYI0O  TPOBOJUMOCTh  PA3IUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), HWCIONB3Ys (PU3NYECKUE BEITUYMHBI:
ANEKTPUUECKUI 3apsil, CWJa TOKa, AJICKTPUUECKOE HANPSHKEHHUE, AJIEKTPUUECKOe
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYINAs CHia, paboTa TOKa,
WHIYKIIUST MarHATHOTO MO, cuia Awmrepa, cuiia JlopeHia, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHs JJIEKTPUYECKOTO W MArHUTHOTO IIOJEH, MEepHoJl W YacToTa
Koiebannii B KoJieOAaTEILHOM KOHTYpE, 3apsii W CHJIa TOoKa B TIpolecce
TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWM, (OKyCHOE pacCTOSHUE W
onTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TPABWIBHO TPAKTOBATh (PU3WUYECKUI
CMBICII HCTOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W €IWHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JAaHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMU;



ONKCHIBATh M3YyYEHHBIE KBAHTOBBIE SBJIEHUS W NPOLECCHI, MCIOJb3Ys
dbusznueckre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTUS U UMITYJhC (OTOHA, IEPUOJI TIOJypacajia, SHEPTHsl CBSI3U
aATOMHBIX SI7IEp, TPU OMUCAHWU TPABWIBHO TPAKTOBATh (U3MUECKHN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUECHUS U EIUHUIBI, YKa3bIBaTh (DOpPMYIIbI,
CBA3BIBAIONIUE JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMH  BEJIMYWHAMU,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBIL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHHS, UCIOIB3Ysl (DU3NUECKUE
3aKOHbI U MPUHIUNBL: 3aK0H OMa, 3aKOHBI MOCIEI0BATEILHOIO U MapaJlIeIbHOTO
COEAVHEHUs MPOBOJHUKOB, 3akoH Jlkoyns—JIeHua, 3aKOoH 3JIEKTPOMAarHUTHOM
WHIYKIHUH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUsI CBETa, ypaBHEHHe DWHIITeHHa s (hoTodddexra,
3aKOH COXpaHEHUs SHEPIHM, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsilia, 3aKOH COXPAHEHMs] MACCOBOT0O 4YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3iMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKCHUE U YCIOBUA (TpaHUIlbl, OO0JIacTH)
IPUMEHUMOCTH;

ONpeeNsITh HAllpaBJIeHUE BEKTOPA UHIYKIIMM MAarHUTHOTO IMOJIsI TPOBOJHUKA
C TOKOM, CWJIbl AMmepa u cuiibl JIopeHia;

CTPOUTh UM OIHKCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHl 1O HCCIENOBAHUIO (PU3NYECKUX SABJICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHUN: MPU 3ITOM
dbopmynupoBath MpodOiieMy/3aadyy U THUNOTE3y Y4yeOHOTO  HIKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O0OpYyIOBaHHSA, MPOBOAWTH ONBIT WU
(dbopMynHpPOBaTH BEIBOJIBI;

OCYUIECTBJISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYUH, NPU
ATOM BBIOMpaTh ONTHUMAJBHBIN CIOCO0 M3MEPEHHs] M HCIIOJIb30BATh W3BECTHHIC
METOBI OLIEHKH ITOTPEIIHOCTEN H3MEPEHNN;

UCCIIEIOBATh 3aBHUCUMOCTH (PU3MYECKHX BEIMYUH C  HCIOJIb30BAHHEM
OpSIMBIX HM3MEPEHWI: TPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBHCHUMOCTH (M3MUYECKUX BEJIMYMH B BHJAE TaONIHUIl U
rpaduKoB, AeNaTh BEIBOBI IO pe3yIbTaTaM UCCIIEIOBAHMUS;

coOmoaTh mpaBuia 0€30MacHOro TpyJa MPHU MPOBEICHUH HCCIEIOBAHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTeNbCKOM U MPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JabOpaTOpHOIO
000pyTIOBaHMUS;

pemarh pacuéTHbIE 3aJadd C SBHO 3aJIaHHOW (PU3WYECKON MOJENbIO,
UCTIOJIb3YsI (PM3MUECKHE 3aKOHBI U MTPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4H



BbIOMpATh (DU3UYECKYIO MOJEIb, BBIJACIATh (PU3MUECKHE BEIMYMHBI U (OPMYIIBI,
HeoOXouMbIe ISl €€ pPEeIlIeHUs, TPOBOJUTh PAacu€Thl U OLIEHUBATh PEATbHOCTH
MIOJTy4YEHHOTO 3HAUCHUST (PU3HUECKON BEITNIMHBL

penaTh KaueCTBEHHbIE 33/1a4: BBICTPAUBATh JJOTHYECKH HEPOTHUBOPEUUBYIO
IETIOYKY PACCYKJIEHUH C ONMOpOH Ha W3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
(du3nYeCcKue SBICHHUS,

UCTIONB30BaTh  MPH  PEIICHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
WH(POPMAITMOHHBIE TEXHOJOTUHU IS TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIH
U MpeACTaBICHUS y4eOHON M Hay9IHO-TONYJIAPHONW WH(POPMAITUH, ITOJYICHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTM3UPOBATH MOTydaeMyl0 HHPOPMAITHUIO;

OOBSICHATh TPUHIMIBI JIEHCTBUS MAallMH, TPHOOPOB M TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh YCIOBUS MX OE30MAaCHOTO HCIIOJIb30BAHUS B TIOBCETHEBHOM
KU3HH,

MPUBONUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOe)KHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B DPa3BUTHE
TEXHUKH U TEXHOJIOTHA;

UCTION30BaTh TEOPETHUECKHUE 3HAHMA MO (PM3MKE B MOBCEIHEBHOM >KU3HU
Ui o0ecriedeHusi 0e30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOUCTBAMH, ISl COXPAHEHHUS 370POBbS M COONIOJCHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPY>KAIOIIEH CpeJIe;

paboTath B Tpymnme C BBINOJHEHHUEM pA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYNIBl, PAIMOHATBHO pACTIPEAETATh OOS3aHHOCTH H
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CHUTYaIlHsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] K&XKJIOTO U3 YYaCTHUKOB TPYIIHI B PEIICHUE PACCMaTPUBAEMOM MPOOIEMBI.
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