MUWHUCTEPCTBO MIPOCBEIEHUA POCCUMCKOM ®EJIEPAIIIN

MunucrepcTBo oOpasoBanus U Hayku Pecnyosmmku TaTtapcran

MY "Ortaen oopazoBanusi Cnacckoro paiiona Pecnyosimku Tarapcran"

MBOY "Bbypakosckas COLI"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
PykoBogutens IIIMO 3amectutens aupekropano  Jupexrop MBOY
3axaposa JLU. YBP "bypaxosckass COLL"
[Iporokon Ne 1 ot «21» Bomnognna 1.H. HMBanosa M.B.
aprycr 2023 r. [Ipotokon Ne 1 ot «25» [Tpuka3 Ne 91 ot «28»
asrycra 2023rT. aBrycra 2023 .
PABOYASA ITPOI'PAMMA

(ID 2115493)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

tst ooyvaromuxcs 10-11 kmaccos

Ko:xaeska 2023



COIAEPXAHUE OBYUYEHUSA
10 KIJACC

Pazgea 1. ®u3uka u MeTOAbI HAYYHOI'0 TO3HAHUS

du3uka — Hayka O npupoze. Hayunele MeTOIbl IO3HAHUS OKpPYKAIOILIETO
mupa. Ponp JSkcrieppuMeHTa W TEOPUM B IPOLECCE IO3HAHUSA IPUPOJBI.
DKCHEpUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SBIEHUN M mpoueccoB. HaydHble rUmoresbl.
du3nyeckre 3aKOHbl U TEOpUHU. ['paHHIbl TPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Ponp u mecto ¢u3uku B GOPMUPOBAHWU COBPEMEHHON HAYyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEH.

Llemoncmpayuu

AnanoroBele U IU(PPOBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABMXKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpoCTb (CpedHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTepUAIbHOM TOYKH, UX MPOEKLIHUH Ha OCH CUCTEMBI KOOPJUHAT.
CroxeHne nepeMenieHui U CJI0KeHUe CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTH M IepeMelIeHus
MaTepHAIbHON TOYKH OT BPEMEHHU.

CBoOoiHOE TazieHre. Y CKOpeHUe CBOOOIHOTO NaACHUsI.

KpuBommuennoe  nBwxkeHue. JIBUKEHHE  MATEpHAIIBHOM  TOYKHA IO
OKPY>KHOCTH C TTIOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopocTb. [lepron u yactora oOpamenus. LleHTpocTpeMHUTETFHOE YCKOPEHHE.

TexHuuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: CIUAOMETD,
JBUKEHUE CHAPSAOB, LEITHbIE U PEMEHHBIE NIEPEIAYH.

Llemoncmpayuu

Mopenp cucTeMbl OTCUYETA, WIUIIOCTPALUsl KHHEMATHUYECKHX XapaKTEPUCTUK
JIBUAKEHUSL.

[IpeoOpa3zoBanue ABMKEHUN C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.



HaGmronenune naBwkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaACHHUS.

Hanpagnenue ckopocTy pu ABUKEHUH O OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydeHne HEPAaBHOMEPHOTO ABUKEHHUS C LIEJIbIO OMPENEIICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBMKEHUS [IapUKa B BA3KOU KUJIKOCTH.

N3yuenne nBmxeHus Tea, OpOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipynuun  otHocutenbHOCTH  ['amunes. IlepBeit  3akoH  HeroToHa.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
IUI MaTepUaIbHOM TOUKHU. TpeTui 3aKkoH HproTOHA /11 MaTepUaibHbIX TOUEK.

3akoH BcemupHoro TtiaroreHus. Cuia Ttsoxectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, CKoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXKEHUSI U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU ABUKECHUU TEJa B )KUJIKOCTH UJIU Ta3e.

[locTynarenpHOE M BpalllaTeIbHOE IBUKEHHUE a0COJIFOTHO TBEPAOTO TENA.

MOMEHT CuIlbl OTHOCUTENBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBud
paBHOBeECUSA TBEPAOIO TEa.

TexHHU4eCcKrue YCTpOMCTBA M MNPAKTHYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHue nHEpUUM.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TEI.

Bropoit 3axkon HeroToHa.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MO AbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOW IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM o0pa3slie, OT UX JAePOpMAaIIHH.

HUccnenoBanne ycinoBuUii paBHOBECHs TBEPAOTO TEJA, HMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonwvl coxpanenus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUYKHM (Te€na), CUCTEMBbl MAaTEPHAIBbHBIX TOYEK.
NmMnynbec cuiibl M1 M3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUs] HUMITYJIbCA.
PeaktuBHOE IBMXEHUE.

Pabota cuiibl. MOLTHOCTD CHIIBI.

Kunernueckass sHepruss MarepuanbHO Touku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUM.

[TorennuanbHas SHEprusl. [TorenmanbHas SHEprug yIpyro
nebopMupoBaHHON  mpykuHbl. [loTeHuManbHas  3Heprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MIIH.

[loTeHnuanbHple W HENMOTEHIUaNbHble  Cuibl.  CBs3b  pabOTHI
HETIOTCHIUAJIBHBIX CUJ C M3MEHEHHUEM MEXAHWYECKOW SHEPTUM CUCTEMBbI TEIl.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHU4eCcKkrue yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJIET, JBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon NOTeHUMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3ydyenne aOCOMIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MAaTHUKOB.

UccnenoBanne cBs3u pabOTHI CHIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTYTa.

Paznen 3. MoJgekyasipuas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUHM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenHue. Huddysusa. Xapaktep IABUKEHUS U
B3aMMOJICUCTBUS YaCTUL[ BemecTBa. Moaenmu CTpOEHHUs Ta30B, KUIKOCTEU U
TBEPJIBIX TEJI U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelel. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo Bemiectna. [loctostnaass ABorajipo.

TenoBoe paBHOBecue. Temreparypa u €€ uzmepenue. lllkana temneparyp
Llenscus.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJCabHOTO raza. AOCONIOTHas TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOTO JBMXKEHMs 4vacTtull rasa. lllkana
temrepatyp KenbBuHa. 1'a30Bbie 3akoHbI. YpaBHeHHEe MeHneneeBa—Knanenpona.
3akoH JlanbToHa. M30mpouecchl B UACAIHBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOIECCOB: H30TEpPMa, HU30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSAHUS MCAJIBHOrO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Ornpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE WM3MEpPECHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y MapaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TeIioTel U pabota. BHyTpeHHss
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  teruonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMSA, U3JIyUYCHUE. Y JeIbHAs TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHom mporecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTh MPOIecCoB B MPUPOIE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus HSHEpPruM B TEIJIOBBIX MamuHax. KoadduimeHt mnose3Horo
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETIOPHEPTETUKH.



TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAULIULOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpruu Tejla MPH COBEPIICHUHU pabOThl: BBLIET
npoOku u3 OyTBHUIKM TOJ JIEHCTBUEM CXKATOro BO3J/lyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnpiT 1o aauabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTENbHAsA BIIAXHOCTh BO3ayxa. HaceblmeHHwlid map. YaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpuctainmuueckue u amopdHbie Tesa. AHU30TPOIUs CBOMCTB
kpuctamwioB. JXugkue kpuctamibl. CoBpemMeHHble MaTepuanbl. llnaBnenue wu
KpucTan3anus. Y aefnbHas TeraoTa miaasiaeHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJIICHUHU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Paznen 4. DaekTpoauHamMuKka
Tema 1. Inekmpocmamuxa
OJNeKTpu3alums Tel. OJIEKTPUYECKH 3apsa. JBa BuAAa JIIEKTPUUYECKUX
3apsiaoB. [IpOBOMHMKM, IOUANEKTPUKU M TOIYNPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsia.
B3anmonerictBue 3apsanoB. 3akoH Kynona. ToueuHbll dneKTpUIeCKUi 3apsil.
Onektpuueckoe mnone. Hanpsok€HHOCT  dnekTpuueckoro  moisd.  [IpuHiun



CYNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DJIEKTPUUYECKOTO
0JIA.

PaGora cun  oamekrpoctatnueckoro  mons.  [lotenmman.  PasHocThb
NOTCHUUANOB. [IpOBOAHMKM U AUIEKTPUKU B DIIEKTPOCTATUYECKOM IOJIE.
Jlusnexktpuyeckasi MpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTaTHUECKass 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHMKH B JIIEKTPOCTATUYECKOM MOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padonol

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa 115 y9acTKa LETH.

DIEKTPUYECKOE CONPOTUBJIEHUE. Y JEIBHOE CONPOTHBIECHUE BEILECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIasl CWUJIa U BHYTPEHHEE COINPOTHBIIEHHWE WCTOYHHMKA TOKA.
3akoH Oma J171s1 TOJTHOM (3aMKHYTOM) 35ieKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUUECKUN TOK B BakyyMme. CBOMCTBA 3JIE€KTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OneKkTpudyecknuidi TOK B pacTBOpax M paciulaBaX  dJIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.



DJIeKTpUUECKU TOK B Ta3zax. (CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pPEOCTaT, HCTOYHUKHU TOKA, DJIEKTPOHArpeBareibHble MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COIPOTUBJICHUS, BAKYyMHBIN JTHO/L,
TEPMUCTOPBI U (POTOPEIUCTOPHI, NOTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepHaIa.

CMenaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHHe >IEKTpoABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SBJICHHE, HAaydHbI (akT, runore3a, (Qu3nMveckas BEIMUMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHUCCKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIO00OMEH KMBBIX OPraHU3MOB (BHABI TEIUIONEPENadyH, TEIJIOBOE PaBHOBECHE),
IIEKTPUUYECKUE SIBJIEHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpeHHs] B TEXHUKE, TMOAIIUIHUKY, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMIyJIbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPECHHETO
CTOpaHus, apoBas TypOWHA, OBITOBOW XOJOIWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUYECKas 3aIlUTa, 3a3eMJICHHE JJICKTPONpHOOpOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTPOHArpeBaTEIbHBIC IpUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtositHHBIE ~ MarHuThl.  B3auMOmEeNMCTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarmutHOM uWHAYKUMH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJEeW. JIMHMM MarHUTHOM MHAyKuuu. KapTuHa JMHUN MarHUTHOMN
WHIYKIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUIWH
MAarHuTHOIO MOJI JUIMHHOTO NPSIMOTO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OmnbIT Opcrena. BzaumoaencTeue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMAarHUTHOM MHAyKIMH. [lOTOK BEKTOpa MarHUTHOM
UHAYKIUU. OJNEKTPOJBWKYIIAS CWIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh.  SIBIIEGHME CAMOMHIAYKUMH. OJIEKTPOABIDKYIIAs — cuja
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThl, JJIEKTPOMArHUThI, OJJIEKTPOABUIATEb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHu THOM UHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBIXKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeHCTBUA MOCTOSTHHOTO MarHMTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
IMapmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u (aza KoieOaHUU.
[IpyxvHHBIM MasTHUK. MaTemMaTHU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIBHOM KOJEOAaTebHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHeIMH KoJieOanusimu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaroumx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  TOK. CHHYCOMIANbHBIA TMEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUIUTYJHOE W JICUCTBYIOLIEE 3HAYECHHE CHJIBI TOKa H
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIECKTPUUECKOM
SHEPruM. JKOJIOTUUECKUE PUCKHU TPU MPOU3BOJCTBE 3JIEKTpo3Hepruu. KynbTypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYeCKUM MasiTHUK).



Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCHENOBATEIBHOM COEAUHEHHWH PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnegoBanre mnepeMEeHHOro TokKa B I[N M3 MOCIEJ0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yciioBua pacnpoctpanenus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JJIMHA BOJHBL. [lomepedHble M MPOAOIbHBIE BOJIHBI.
WNuTtepdepenius u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CJIOBUSI M3Jy4YCHUS DJICKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BonHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KCHUE, MpeIoMIIeHUe, ToJispu3anus, Tudpakius,
untepdepenius. CKoOpocTb 3EKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHBIX BOJIH. [IpMMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUUMIIBI paIUOCBA3U U TEJIEBUIACHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JAMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

ObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmromeecs Teno Kak ICTOYHUK 3BYKA.

HaGmronenne orpakeHus U MPETOMIICHHUS] MEXaHUYECKHUX BOJTH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJION U
94acTOTOM KoJIeOaHUH.



UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMIIeHHUE, MOJIspu3anus, Tudpakius, UHTephepeHITs.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoIMHENHOE paAcIpOCTpaHEHHWE CBETA B
OAHOpOJHOU cpene. JIyu cBeTa. ToUeUHbIM HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHue m300pakeHur B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroyl MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. LIBerT.

CobOuparomie W pacceuBarouide JnuH3bl. ToHkass nauH3a. DokycHoe
paccTosiHMEe W ONTHYECKas Cuja TOHKOW JiH3bL. I[locTpoeHue u300pakeHUil B
coOuparolux U pacceuBaromux JnH3ax. Dopmyna TOHKOW JTUH3BI. Y BelIUYEHUE,
JlaBaeMO€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MaKCMMYMOB M MHHHUMYMOB B HMHTephEpEeHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpaknus cBera. JudpakiuonHas pemérka. YcCJIOBUE HaOIIOEHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus csera.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIHUOHHBIA ammapaT, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(paKIMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpssMonMHEWHOE pacIpOCTPAaHEHHUE, OTPAKEHUE U NPEIIOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[Tonnoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.

HccnenoBanne cBOMCTB H300paKeHUH B JTMH3AX.

Monenu MUKpOCKOIIa, TeJIECKOna.

Habmonenne natepdepeHny cBeTa.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 THPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yyenuueckuii sxcnepumenm, iabopamopusie pabomul



N3mepenue nokasarens nNpeioMJICHUS CTEKJIA.
UccnenoBanre cBOMCTB H300pakeHUH B JTMH3AX.
Hab6mronenune nucnepcuu ceera.

Paznesn 6. OCHOBBI CICIIHAJIBHON TEOPUHA OTHOCUTEIHLHOCTH

['panuupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTymatsl
CIIEIMAIBHOM TEOPUM OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILCHHE
JUIVHBI.

DOHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIbl. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmot K6AHM OGO ONMUKU

®oronsl. Popmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOU. DHEPrus
U UMIYJbC (POTOHA.

OtkpeiTue u ucciegopanue gorodddexra. Onbitel A. I'. CroneroBa. 3akoHbI
dotorddexra. YpaBHenue OuHinTeriHa st Gororddexra. «KpacHas rpanuiia
dboTtordpdekTa.

Hasnenue ceeta. OnbiThl I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MNPAKTUUECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dboToaTUUK, COJIHEUHAs OaTapesi, CBETOAUOI.

Llemoncmpayuu

®oTod3¢heKT Ha YCTAaHOBKE C IIMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dekTa.

Ceeroamon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuo o -4acTHIL.
[lmanerapnas mogens aroma. lloctymatel bopa. M3nydenwe u mnorjomieHue
(GOTOHOB TIpU TEpexojie aToMa C OJHOTO YPOBHS SHEPTHH Ha Jpyrou. Buis
criekTpoB. CHEKTp YpOBHEN SHEPTUU aTOMa BOJIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonusl e bpoiis. KopnyckyssipHO-BOJTHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHnu4eckue yCTpPOMCTBA WM MPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue JIMHBI BOJIHBI JIa3epa.
HabGnronenne nuHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HabGmronenne nuHeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpeITHE
paauoaktuBHOcTH.  OmbiTel  Pesepdopna  mno  ompepeneHutro  cocrasa
paanoakTUBHOro wu3inydeHus. CpoiicTBa anb(da-, Oera-, raMMa-u3Iy4eHHs.
Bisinue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas moxens sigpa I'eitzenGepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sapa. M30tonsl.
Anb(da-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3JIydeHue. 3aKOH PaJUOAKTUBHOTO pacnaja.
DHeprus CBsA3M HYKJIOHOB B sifpe. A nepHbie cuibl. JledekT maccel siapa.
SnepHble peakuuu. JleneHrue U CUHTES sep.
Anepusbiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHUBEI
AIEPHON SHEPrETUKH. DKOJOTHUECKUE aCTIEKThI IAEPHON YJHEPTrEeTHUKM.
DnieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.
®dyHaaMeHTanbHble B3auMOAeHCTBUSA. ENMHCTBO (hU3nueckoil KapTUHBI MUPA.
TexHnyeckue ycTpoucTBa U NMPAKTUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast boMoa.
Llemoncmpayuu
CU€TurK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpeKOB YacTUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DjieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Orarnbl pa3BUTHA aCTpOHOMMH. lIpHUKIanHOE 1 MEPOBO33pEHYECKOE 3HAUCHUE
aCTPOHOMMUHU.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. ConnewyHass akTuBHOCTh. Mcrounuk sHeprunm ConHua M 3BE3.
3BE3/IBI, UX OCHOBHBIE XApPAKTEPUCTHUKHU. JMarpaMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTB». 3BE3MBI TJIABHOM IMOCIENOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» I 3BE3N TJIAaBHOW IMOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE TMPEJICTABICHUSI O MPOUCXOXKIAECHUU U 3Boonuu ColHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii [Tyte — nama I'anaktuka. Ilonoxkenune m aBukeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B AApax
rajakTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa06a. Pa3beranve ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmonenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN JJIS ONpe/IeTICHUs MOJI0KEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3A1si CEBEPHOTO MOJYILIAPUS U SIPKUE 3BE3IBI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponb Qusuku © acTpOHOMHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cpepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, POJb (PU3NYECKON TEOPUH
B (OpMUPOBAHUM TMPEJCTABICHUN O (QU3NUECKON KapTUHE MHpaA, MECTO
bu3nYecKor KapTUHBI MUpa B OOILEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 11 kiacce ocymecTBIsi€TCs C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAyYHBIH (DaKT, THMoTe3a, (PU3MYECKash BEIWYWHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemIEHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX IMPOCKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMA, TPHU3HAKH TOJ0OWS TPEYroJbHHUKOB,
oTIpeJIeICHNE TUIOMIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocusn: »nekTpuyeckue SBICHHUS B JKUBOM TPHUPOJE, KoJieOaTeIbHBIC
JIBWXKEHUSI B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEI, MEXaHW3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PEMmIETKU, CIEKTPAITbHBIN
aHAJIN3.



l'eoepaghua: wmarHWTHBIE TIONIOCAa 3€MJIM, 3aJIeKd MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocusa: JNWMHUAM DJIEKTPOIEpeaady, TEHEpPaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTENb, WHAYKIIMOHHAs I€Yb, pajap, PaauoONpUEMHHUK, TEJIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenMera «@Du3nMka» HAa YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUUTh JOCTUKEHHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngHOCTHBIE PE3yIbTAThl OCBOCHUS yueOHOTO mpeameTra «Dusrkay T0KHBI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCS PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbITA JICITEILHOCTH B MPOILIECCE PEAU3allMi OCHOBHBIX HAIpPaBJICHUM
BOCIIUTATEJILHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYaIONMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEeHA POCCUIMCKOTO OOIIECTRA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKHX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEpECAX T'PaKIaHCKOIO
00IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlnu;

yYMEHHUE B3aUMOJIEUCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBHH C
X QYHKIHSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHUKEHHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHMA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0 M MPHHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JEATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYAs ACTETUKY HAYyYHOTO TBOPUYECTBA,
npucymero Gpu3n4ecKon HayKe;



5) TPyA0BOT0 BOCIIMTAHUS

UHTEPEC K pa3IuuHbIM cdepam NpodhecCHOHANIbHONW JesSTEIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIAHBL,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHMUIO B 00JACTH
(GU3MKH HA IPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYCCKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOATHLHOTO
XapakTepa dKOJOTHIEeCKHX TpooIiem;

TUTAHUPOBAHKE W OCYIIECTBIICHHUE ICHCTBUI B OKPY)KAIOIIEH CpeJie Ha OCHOBE
3HAHUSA [IeJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacUIMpeHHE OTbITa JICITEIBHOCTH SKOJOTHYSCKON HANpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

OCO3HAaHUE IICHHOCTH HAYYHOW JCSATCIIBHOCTH, TOTOBHOCTH B IPOIIECCE
U3YYCHHS  (U3MKH  OCYIICCTBISITH  NMPOEKTHYIO W HCCJIEIO0BATEILCKYIO
JESATENHHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble JJorudyeckue a1eiicTBHA:
CaMOCTOSITeILHO  (OopMynHpoBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh eI JEATCIBHOCTH, 3aJaBaTh MAapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM UM IPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIM3a MUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN ACATEIbHOCTH;
KOOPJAMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCcKHe AeliCTBUA .
BJIaJICTh HAYYHOW TEPMUHOJOTHEN, KIFOYEBBIMU MOHATHSAMH U METOJIAMU
du3nyecKoil HayKu;



BJIQ/ICTh HABBIKAMU yUeOHO-HUCCIEAOBATEIBCKON U MPOSKTHOMW NIEATETLHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIIeHHs 3a/iad (U3UUYECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSITEIBHOCTH MO TIOJYYEHHIO HOBOT'O 3HAHUS, €ro
MHTEpIPETallii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalu3WpoOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ pEIICHHs, HaXOAWTh apryMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCEHICHUS 3a7aud  pe3yJbTaThl,
KPUTHUYECCKH OIICHHBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHCHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTHYCCKYIO 001acTh
KU3HEICATCILHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIQ/ICTh HaBBIKAMH TONy4YeHHUs WHGOpMAIUU (PU3HUECKOTO COACpNKAHUSI U3
WUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh ITOUCK, aHaJu3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3amad ¢ CcoOMIoJeHuEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTHEHBI, pECypcocOepeKeHUsi, TPABOBBIX H OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3WYECKOTO COJACPXKAHUS B PA3IUYHBIX (QopMarax ¢
y4€TOM Ha3Ha4YeHHs WH(OPMAIIUHU U 1IEJIEBON ayTUTOPUH, BHIOUPAs ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJISATh OOIIEHHE Ha Yypokax (U3UKKM U BO BHE-YpPOUHOU
NEATEIbHOCTH;



pacro3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyallMi M cMsr4aTh
KOH(DITUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C HCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHON M WHJIMBHIYaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JIEWUCTBUM C Y4€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0Tr0 YieHa KOJIJICKTHUBA;

OpUHUMATh 1€ COBMECTHOM  JESATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €& JOCTUIKEHUIO: COCTaBISATh IUIAH JEHCTBUH,
pacnpeiensiTh poiau ¢ YY4ETOM MHEHUH Y4YaCTHHUKOB, OOCYXAAaTh pPeE3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO ydYacTHHUKA KOMaHIbI B
oOuuit pe3yabTat no pa3pabOoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIC TPOCKTHI, OICHUBATh HACH C TIO3WIIMH HOBH3HBHI,
OpPUTHHAILHOCTH, IPAKTHYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE TOBEJACHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO M BOOOpaKEHHUE, OBITH HHUITMATHBHBIM.

PerynsiTuBHbIE YHUBePcaJbHbIE YUeOHbIE 1eiCTBUSA
Camoopranuszanus:

CaMOCTOATEIILHO OCYIIECTBIIATh MO3HABATENBHYIO JIEATEILHOCTh B 00JIacTU
GuU3MKH W aCTPOHOMHUH, BBISIBIISATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTaBJIATh IUTAH PEIICHHS PACYETHBIX M Ka4eCTBEHHBIX
3aj1a4, MJIaH BBITOJIHEHUS MMPAKTUIECKON pabOoThI ¢ yUETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHUH;

JenaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUpOBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTH 3a PEIIICHNUE;

OIICHUBAThH MTPHOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMHUPOBAHUIO W MPOSBICHUIO J3PYIUIMH B 00JIacTH
(U3HMKH, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN M KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHUBBLI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIaJCTh  HABBIKAMHM  TIO3HABATEIBHOW  peduIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JIEHCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YJIbTaTOB H
OCHOBAaHHUIi;



UCIIOJIb30BaTh NPUEMBI pediekcuu Ui OLEHKU CUTYalluu, BbIOOpa BEpHOTO
pelIeHus;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 UX
CHI)KEHUIO;

NpUHUMATh MOTHUBBI W apryMEHTBl JAPYIMX TMpPH aHalM3€e pe3ysbTaToB
NeSITENIbHOCTH;

IPUHUMATH ce0sl, MIOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI W apryMEeHTbl APYIMX TMpU aHalM3e pe3ysibTaToB
NeSITENbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nponecce noctukeHUs JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe I YPOBHS cpeaHero oOiiero oOpa3oBaHUS Yy O0O0Yy4YarOIIUXCS
COBEPIICHCTBYETCS IMOIIMOHATBHBIN WHTEIJICKT, IpEeIoJIararoIIuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIHHOE
COCTOSIHME, BUCTh HAMpPABIECHUS Pa3BUTHSI COOCTBEHHOW dMOIIMOHAIBLHOUN CepHl,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHPOBAThCS K
HMOILIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAOLIEH CTPEMIICHHE K JIOCTHIKEHHIO LN U
yclexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE NEHCTBOBATH HMCXOAS M3 CBOUX
BO3MO>XXHOCTEH;

AMMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
ApYyTUX, YYUTBIBATH €r0 TPHU OCYIIECTBICHHH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIINX CIOCOOHOCTh BBICTPANBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3periaTb KOH(OIUKTHL.

HPEAMETHBIE PE3YJIBTATDI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pPe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B PAKTUYECKON IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHasl TOUYKa, MHEpIHMAIbHAs CUCTEMA OTCU€Ta, adCOJIFOTHO TBEPAOE TENO,
UJICANIBHBIN Ta3, MOJIENIA CTPOEHUS Ta30B, JKUAKOCTEW W TBEPHBIX TEJI, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IpU PEIICHUH PU3NYECKUX 3a/1ay;



pacrio3HaBath (pu3MYecKue ABJICHUS (MIPOIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
AJEKTPOAVNHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TAJCHUE TeJ, JABUKEHUE 10 OKPY>KHOCTH, HWHEPIHS,
B3auMoJieicTBre Tel, nud@y3us, OpOyHOBCKOE JBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, ©3BMEHEHUE 00bEMA TeJ MPU HarpeBaHUU (OXJIAXKICHUH), TETLIIOBOE
paBHOBECHUE, UCIAPEHHE, KOHACHCALHUS, IUIABIEHUE, KPUCTAILUIA3ALUs, KUIICHHE,
BJIQYKHOCTb BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a Ipu €ro HarpeBaHUM B 3aKPbITOM
coCcylle, CBSI3b MEXAYy IapaMeTpaMH COCTOSIHMSI Tra3a B  HM3O0IpOIECCax,
ANEKTpU3auus Tell, B3aUMOJECHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHMYECKOE JIB)KEHHE, UCTONb3ys (DU3NUECKUE BEIMYMHBI:
KOOpJAWHATa, MYyTh, MEPEMEIICHUEe, CKOPOCTh, YCKOpPEHHEe, Macca Teja, CuJa,
UMITYJIBC T€Ja, KUHETHYECKasl IHEPTUsi, MOTEHIIUAJIbHAS JSHEPIrusi, MEXaHU4YecKas
paboTra, MexaHMuYecKas MOIIHOCTh; NPH ONUCAHWU NPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCHOJIB3YEMbIX BEIWYMH, MUX OOO3HAUCHHUS W EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJIMYNHAMU;

OTNUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBHIC SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsl SHEPTUs XaOTHUYECKOIO JBMIKCHUS MOJICKYJ, CpeAHEKBaApaTHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIS SHEprusi, padora rasa,
KO3(DPUIMEHT TMOJE3HOr0 JACUCTBUSA TEIJIOBOIO JIBUTATElNs; MpPU ONHCAHUU
NpPaBUJILHO TPaKTOBaTh (DU3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HaYeHUsT U E€JIUHUIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
(bU3UYECKYIO0 BETUYUHY C IPYTUMU BEJIMUHUHAM;

OMUCHIBATh U3YYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AJIEKTPUYECKOE MOJIe, HANPSIKEHHOCTD MOJIsl, TOTEHI[MAJ, PA3HOCTh MOTEHIMAJIOB,;
IpY ONHWCAHWHM TIPABWJIBHO TPAKTOBaTh (DU3UYECKUN CMBICT MCIOIb3yEeMbIX
BEJIMYHMH, WX OOO3HAYEHWS W CIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHEC
JTaHHYIO (PU3UYECKYIO0 BEJIMUNUHY C IPYTUMHU BEIIMYUHAMU;

aHATM3UPOBATh (PU3MUECKHUE TPOIECCHl M SBICHUS, WUCIIONB3Ys (U3HUECKHEC
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, |1 u Il 3akonsr HeroTOHA,
3aKOH COXpAHEHMsSI MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJIbCA,
NPUHLUI CYNEPINO3UIUNA CUJI, MPUHIUII PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEILECTBA, TI'a30BbIE
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
AJEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(OopMYyIUPOBKY 3aKOHA, €T0 MATEMaTHYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLMUIIBI  JEHCTBUS  MallUH, M[PUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS MX OE30MaCHOTO HCIIOJIb30BAaHUS B
MOBCEIHEBHOM >KU3HU;

BBIMOJHATh JKCHEPUMEHTBHl 110 HCCIEIOBAaHUIO (U3MUECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIB30BAaHMEM IPSMBIX M KOCBEHHBIX WM3MEPEHUH, NPU 3TOM
(GopmynupoBaTh mpobiieMy/3ajayy M TUIOTE3y Y4YeOHOTrO 3KCIEpUMEHTa,
co0upaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOpYJIOBaHMs, NMPOBOIUTH OIBIT U
(opMyIupOBaTH BHIBOIBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIUYMH, IIPU
ATOM BBIOMpPATH ONTUMAJBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEI0BATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMM  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(GuKkcHpoBaTh PE3YNbTATHl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BUJIE TAOIUI U TpadUKOB, I€TaTh BBIBOJIBI IO pE3ybTaTaM HCCIIEIOBAHUS;

coboaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIETOBAHUMN B
paMKax y4eOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKON M MPOEKTHOU
JESTENbHOCTA C MCMOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB U J1a0OPATOPHOTO
000py1I0BaHUS;

pemiatb pacu€THble 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4i
BbIOMpATh (DPU3UYECKYIO MOJEIb, BbIACIATh (PU3NUYECKHUE BEIUUYUMHBI U (DOPMYIIbI,
HEOOXOAUMBbIE JUIsl €€ pPEIIeHUs, TPOBOAUTH PAacUEThl U OLEHUBATH PEATLHOCTh
NOJIyYEHHOI'O 3HAYeHHSI (PU3NUECKON BETMUNHBI;

pemaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO
LEMOYKY PAaCCYKJICHUW C ONMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue IBICHUS;

UCTIONB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIIH
U TpeCTaBICHUS y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIMH, TOTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOIydaeMyI0 HH(OPMAIIHUIO;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEr0O MHpPA, B Pa3BUTUE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UKE B MOBCEJIHEBHOM >XU3HU
i obecriedyeHust 6€30MacHOCTU MPHU O0palIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU



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

pabotaTh B TpyHIe C BBINOJHEHWEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbI, PAlMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATH JICATEIILHOCTh B HECTAHJAAPTHBIX CUTYaIlMAX, aJIEKBATHO OLIEHUBAThH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIEMBI.

K konny obyuenus B 11 kJjacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON MAESITENbHOCTU JIOJCH, 1eIOCTHOCTh U €IUHCTBO
(bu3HUeCKON KapTUHBI MUPA;

YUNUTBIBATh TPAHUIBI TPUMEHEHUS M3yYEHHBIX (U3HYCCKUX MOJIEIICH:
TOUEYHBIN AJEKTPUUECKUIN 3apsif, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, siAepHas
MOJIeJTb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO spa MPH PEIICHUH (DU3UICCKUX
3ajay;

pacrno3HaBaTh (GU3MYECKUE SIBICHUS (MPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DM3MKHU: DJICKTpUUYECKAs MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICWCTBHS TOKA, B3aWMOJICHCTBUC
MarHuTOB, DJJCKTPOMATHUTHAs WHAYKIUSA, JICHCTBHE MArHUTHOTO TIONSA Ha
MIPOBOJHUK C TOKOM W JBWXKYIIUWUCS 3apsjl, JJICKTPOMAarHUTHBIC KOleOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPAacCIpOCTpPAaHEHUE CBETa, OTpakKEHUE, MPEIOMIICHUE,
uHTeppepeHnusa, audpakuus W TOIIPU3alMs CBETa, JHCICPCHS CBETa,
doToanexktpuueckuii 3pdekt (pororddekrt), cBeToBOE J1aBlieHUE, BOZHUKHOBEHHE
JUHEWYAaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas
PaIMOaKTHBHOCTH;

OMHCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MArHUTHBIC,
ONTHYECKHUE,  DIEKTPUYECKYI0O  TPOBOAMMOCTh  PA3IMYHBIX  Cpel) |
ANIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), MCTONB3YSd (U3UYECKUE BEIIUMYUHBI:
ANEKTPUUECKUI 3apsij, CHJIa TOKa, AJIEKTPUUECKOE HANPSDKEHHE, DJIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHIYKIIUS MarHUTHOTO Toysi, cuia Awmmepa, cuia JlopeHnia, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHs AJICKTPUYECKOTO W MArHUTHOTO TOJICH, TEePHUOj] W 4YacToTa
KoiebaHuii B KoJiebaTeNbHOM KOHTYype, 3apsii M Cuila TOKa B IIpollecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJiebaHul, (OKYCHOE pacCTOsHUE U
omnTHYeCKas Cujla JIMH3BI, MPU OMHCAHUHM TPABUIBLHO TPAKTOBATH (U3MUECKHIA
CMBICIT HCTIOJB3YEMBIX BEIIUYWH, WX OOO3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBJICHHMS M IPOLECCHI, HCIOJb3Ys
¢dbusznueckre BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI H
4acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TIOTypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIJIep, MPU ONMUCAHWU TMPABUIBHO TPAKTOBATh (U3MYECKUNA CMBICIH
UCIIOJIb3YEMbIX BEJIIMYMH, X OOO03HAYEHUS W EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBA3BIBAIONIUE JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMHU BeJIUYHHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBIL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHbI U NMPUHLMNBL: 3aK0H OMa, 3aKOHBI MTOCJIEA0BATEIBHOTO U MAPAJIIEIBHOTO
COEAUHEHNs TPOBOJHUKOB, 3akOH JIxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH MPSIMOJIMHENHOIO PACHPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHME ODWHIITeHa ans pororddekra,
3aKOH COXPaHEHUs! SHEPrvHU, 3aKOH COXPAHEHMsI MMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHUS MacCOBOrO 4HCia, MocTynartsl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUIbl, 00JacTH)
IPUMEHUMOCTH;

ONpeeNsATh HAllPaBICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO IMOJIsI TPOBOJHUKA
C TOKOM, cujibl Amriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paKEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHI MO MCCIECIOBAHUIO (DU3UUYECKUX SIBICHUU H
IPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHUH: NpPH 3TOM
dbopmynupoBath mpoOieMy/3agady W TUNOTE3Yy Yy4eOHOro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MpPEUIOKEHHOTO 000pYyJIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIUpPOBATH BHIBOJIBL;

OCYILECTBIAThH MPSAMbIE U KOCBEHHbIE M3MEPEHUs (PU3NUYECKUX BEIUYHH, IPU
3TOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHBIC
METOBI OLIEHKHU NTOTPEIIHOCTEN N3MEPEHN;

UCCIIEIOBATh 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJb30BAHUEM
OPSIMBIX HM3MEPEHHWI: TPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJTYYCHHON 3aBHCHUMOCTH (U3MUYECKUX BEJIMYMH B BHJAE TaOIUIl U
rpaduKoB, AeTaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS,

coOmo1aTh mpaBuia OE30MacHOTO Tpyda NP MPOBEICHUM HCCIIEOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNbCKOW M TMPOEKTHOU
JESITEILHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JabOpaTOpHOTrO
000pyTIOBaHMUS;

pemarh pacuéTHbIE 3aJa4dl C SBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTOJIb3YsI (PM3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJN3a YCIOBUS 3a]1a4u



BBIOMpATh (HU3UYECKYIO MOJIEIb, BBIACIATh (PU3NYECKHE BETUYWUHBI U (POPMYIIHI,
HEoOXOoAUMbIe Uil €€ pellleHus, NMPOBOAUTH PAcU€Thl M OLIEHUBATH PEaIbHOCTh
MOJIYYEHHOT'O 3HAYeHUS (PU3NUECKON BETUUNHBI;

peraTh KaueCTBEHHBIE 33/1a4M: BHICTPAUBAThH JIOTMUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXACHHUN C ONMOpPOi Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(du3nIECKUE SBICHHUS,

UCTIONB30BaTh  MPH  PEIMIEHWH  y4eOHBIX  3aJad  COBPEMCHHBIE
WH(POPMAITMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETAIUH
U TIpeCTaBICHUS yUeOHOH M HAYYHO-TIOMYJISIPHON HH(OpMAIMH, TTOTyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATTU3UPOBATh MOTyIaeMyI0 HH(POPMAITHIO;

OOBSCHATh TPHUHIMIBI JSHCTBHSI MAaIllMH, NPUOOPOB W TEXHHUYECKHUX
YCTPOWCTB, pa3NnyaTh YCIOBUS MX 0€30MaCHOTO HMCIIOJIB30BAHMS B TIOBCEIHEBHOM
KU3HH,

IIPUBOUTH MMPUMEPHI BKIIAJIa POCCUICKUX B 3apYOCIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3WKE B MOBCEAHEBHOW >KWU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOWCTBAMH, JUISI COXPAaHEHUS 3I0pPOBbS U COOMIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKAIOUIEN CPEJIE;

paboTaTh B Tpymme C BBHIMOJTHEHHEM PAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYMNbl, pPALUOHAIBHO pACIPEACTATh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJIEKBATHO OI[CHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB IPYIIBI B PEIICHUE PacCMaTPUBAEMOM MPOOIEMBI.
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