du3zuka 10-11

COJEP)XAHME OBYYEHUA
10 KIJACC

Pa3znen 1. ®u3uka U MeTOAbI HAY4YHOI' 0 MO3HAHUS

®usnka — Hayka o mpupone. HaydHble MeTOIbI MO3HAHUS OKPYKAIOLIETO
mupa. Posib 3KcriepuMeHTa U TEOPUHU B MPOLIECCE TO3HAHUS IPUPOIbL. DKCIIEPUMEHT
B (husmke.

MopenupoBanue (PpU3MYECKUX SABJICHUM U TpolieccoB. HayuyHble T'MMOTE3bI.
duznyueckre 3aKOHBI U TEOpUU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IprHIMD COOTBETCTBHSL.

Pons u mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MHPa, B TPAKTUYECKOMN AEIATEITbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasioroBele M MUMPOBBIE U3MEPUTEIbHbIE MNPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHHSI.
Cucrema orcuéra. Tpaekropusi.

[lepemernienue, ckOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTEepUaIbHOW TOYKHM, UX MPOEKUUMHU HAa OCHU CHUCTEMbl KOOPIWHAT.
CnoxxeHue nepeMeleHni U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJUHEWHOE JBrkeHue. I 'paduku
3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEIICHUs
MaTepuaibHOW TOYKHA OT BPEMEHH.

CBobOoniHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaieHuS.

KpuBonuneininoe npuxenue. /[BukeHUE MaTEPUANBHON TOYKHU 1O OKPYKHOCTH
C TIOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHAs CKOPOCTb.
ITepuon u wacTora obparenus. LleHTpocTpeMUTEIIBHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBIDKCHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepe/ayun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHUYECKUX XapaKTEPUCTUK
JBU>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3/IyXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.



HaGmronenue nBuxeHus Tena, OpPOIIEHHOTO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAIBHO.

N3MmepeHne yckopeHusi CBOOOIHOTO MaCHUSI.

Hanpagienue ckopocTu pu JABUKEHUU 1O OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yueHne HEPAaBHOMEPHOI'O JIBUKEHHUS C LIEIBIO OMPEACICHUS MIHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLICHHS MEXKAY NyTSAMH, NPOMJECHHBIMU TEJIOM 3a
MOCJIEI0BATEIbHbIE paBHbIE MPOMEXKYTKH BpPEMEHH IMPU PaBHOYCKOPEHHOM
JNBUKEHUM C HAYaJbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuyeHne ABMKEHUS 1IApUKA B BSI3KOM XKUJKOCTH.

N3yuenune nBuxeHus Tena, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCcTH  [anmunes. lIlepBwii  3akoH  HbroToHa.
HNuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunnun cynepro3unuu cuil. Bropoii 3akod HeroToHa 111
MaTtepuaibHOW TOUKHU. Tpernii 3aKkoH HproTOHA 1J1s1 MaTepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. IlepBas kocmumueckas
CKOPOCTb.

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

Tpenue. Buabl TpeHus (okosi, CKobxeHus, kauenusi). Cuna tpeHus. Cyxoe
TpeHnue. Cuiia TpeHUs CKOJIBXKEHUS U cujia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS IPH IBUKEHUU T€Ja B )KUJKOCTH WIIH Tas3e.

[TocTymarenbHOE U BpalaTeabHOE IBIXKEHUE a0COIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpameHus. llmeuo cunbl. YcnoBud
paBHOBECHUSA TBEPJIOTO TEIIA.

TexHu4eckrue YCTpOWCTBA W MPAKTHYECKOE IPHUMEHECHHUE: MOAIIUITHUKY,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBlIeHUE UHEPIUH.

CpaBHeHHE Macc B3aUMOJECHCTBYIOIINX TEJL.

Bropoii 3akon Herotona.

N3mepenue cu.

CioxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJICHHH.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBeCHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



N3yyenne nuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

Uccnenosanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT X JepopMaliuu.

Hccnenopanne ycinoBUM paBHOBECHS TBEPIOrO TeENla, HMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpanenusn é mexanuke

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MaTEpHATbHBIX TOYEK.
Nmnynbc cuiibl M1 MU3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUs HUMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Pabora cusibl. MOIHOCTh CHJIBL.

Kunernueckass sHeprus MarepuanbHO Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUM.

[TorenuunanbHas SHEPrusl. [TorenuunanbHas SHEPrus yIpyro
nedopmupoBanHoi pyxkuHbL. [loTeHIIManbHAs SHEPTHs Teia BOJIMU3U MOBEPXHOCTH
3emiu.

[loTennuanbHpie ¥ HENOTEHIHMalbHble  cuiibl.  CBsi3b  pabOThHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW YHEPTUU CUCTEMBI TEIl. 3aKOH
COXpaHEHMSI MEXAHUYECKON SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUN B KHHETUYECKYIO U OOpPATHO.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3yuenne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

Uccnenosanue cBsizu pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW PHEPTHUU
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgekyisipHas GU3MKa 1 TEPMOAMHAMHMKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICHMCTBUSL 4YacTHL BellecTBa. MoJenu CTpOEHUs Ta3oB, KUIAKOCTEH U
TBEPJIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl MoJiekys. KonnuectBo BemecTBa. [loctosinnas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUH HACANTbHOTO raza. AOCOJIIOTHAs TemiepaTypa Kak Mepa
cpeqHel KHHETHMYECKOW HSHEPruy TEIUIOBOrO JBMOKeHUs dYacTtull raza. [llkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompolecchl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeACTaBIECHUE H30MPOIECCOB: HM30TEpPMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnblIThI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHUS UICAIBHOTO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE. Y IeJbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTaus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevictBug TteroBol mamwuHbl. [ukn KapHo u ero xo3d@uIMEHT MOJE3HOTrO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OmnbIT o a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIN BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenune yaenpHON TENI0EMKOCTH.

Tema 3. Azpecammnibie cocmoanus eeuecmea. Dazoevie nepexoovl

[TapoobOpa3oBanue u koHaeHcalusa. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENbHAsA BJIAXHOCTh BO3AyXa. HacellleHHBI nap. YAenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCIMOCTh TEMITEPATyPbl KATICHUSI OT JTaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBinenue u
KpucTayumsanus. Y aeibHas Tersiora rmiaasiaeHus. Cyonumanms.

YpaBHEHHUE TEIIIOBOTO OajaHca.

TexHuyeckue YyCTpPOCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYYCHHUS COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

Cnioco6bl u3MEpeHUst BIaKHOCTH.

HaOnronenue HarpeBaHusl U MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMoHCTpanusi KpuCTaJlIoB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3MepeHne OTHOCUTENbHON BIAXKHOCTH BO3yXa.

Pa3znen 4. JiekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
DIIEKTpU3aLUS TN DIEKTPUUECKUN 3apsia. J[Ba BUa 3JIIEKTPUUECKHUX 3aPsiJIOB.
[IpoBOHMKHN,  AMDJIEKTPUKHM W  TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOT0 3apsija.
B3aunmopeiictBue 3apsnoB. 3akoH KyioHa. TodeuyHbIi AIeKTpUUECKH 3apsi.
Onektpudeckoe mnoje. Hanpspk€HHOCT  amekTpudeckoro moiisd.  [IpuHnun



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun anextpocratudeckoro nois. [loreniuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOOHUKM M AMDIIEKTPUKH B DIEKTPOCTATHYECKOM Tone. Jludnexktpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUYEeCKUil TOK B razax. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOITYIIPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIIEKTpOABMXKYIIEW cuibl. KopoTkoe 3amMblkaHne
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (aKT, TUTMOTe3a, (Pu3mdeckas BENMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U Ta30B,



JJIEKTPUYECKHME  CBOWMCTBA  METAJUIOB,  DJIEKTPOJWUTHYECKAs  JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

ITocTostnaBIe MarHuThl. B3anMoaencTBrUe IMOCTOSHHBIX MAarHUTOB. MarauTHoe
nosne. Bekrop marautHoM uHAyKuu. [[puHIMN Cyneprno3uiiui MarHUTHBIX MOJIEH.
JluHum MarHuTHOM uWHAYyKIMU. KapTuHa JIUHUNA MAarHUTHOM WHIYKIUU TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe IMojie. IDJIEKTPOABMIKYIIAs CHJIAa HHAYKIHUH B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, JJIEKTPOMArHWUThI, BJIEKTPOJBUraTENb, YCKOPUTEIH 3JIEMECHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0ATeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxarolux KoueOaHUusX. BoIHyX/I€HHbIE MEXaHUYEeCKUe
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

Ilepemennbiii  Tok. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBaHue nepeMEeHHOr0 TOKA B LIETIH U3 MTOCJIEI0BATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHbLE 0JIHbL

Mexanudeckue BOJIHBI, ycioBusi pacnpoctpaHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHusT M JJuHA BOJHBL [lomepeuHble W MPONOJNBbHBIE BOJHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopoctsb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BoiaHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIICH Cpe/ibl.

TexHu4eckue yCTpPOMCTBA M MNPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUil.



HccnenoBaHue CBOKWCTB AIEKTPOMATrHUTHBIX BOJIH: OTPayKEHUE, IPEJTOMIICHHE,
noJiipu3anus, 1upakus, HHTeppepeHLns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCOIIOTHBIN ITOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHbli coctaB 6enoro ceta. L[Ber.

Cobuparolye 1 paccerBaromye JMH3bL. ToHKas J1uH3a. DOKYCHOE pacCTOSHUE
U ONTHYECKas CWiia TOHKOM JUH3bL. [locTpoenne n3zoOpaxeHuil B cOOMpArOIUX U
pacceuBaromux JMH3ax. DopMysia TOHKON JUH3BI. Y BEJIMUYCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB W MHUHHMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUe HaOIOACHUs
[JIaBHBIX ~MAaKCUMyMOB IIpM MAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpONCTBa M MPAKTHYECKOE NPHUMEHEHHME: OYKH, JIyna,
¢oroanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOIL, TEJECKOI, BOJOKOHHAs
OMNTHKA, TUPPAKIMOHHAS PEIIETKA, TTOTSPOUI.

Jlemoncmpayuu

[IpsAsMonMHEHOE pacnpOCTpaHEHHE, OTPaKEHUE U MPEIOMIICHHE CBETA.
OnTtuyeckne MpudOpPHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mozenb CBETOBOAA.

WccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mopenn MUKpOCKOMNa, TEIECKONa.

Hab6monenue narepdepeHuu cBera.

Habmonenue audpakiuu cBera.

HabGntonenue aucnepcuu cBera.

[Tonmyuyenue cnekrpa ¢ MOMOUIBIO TPU3MBI.

[Tonyuyenue cnekrpa ¢ NOMOUIbI0 JTUPPAKLUOHHON PEIIETKH.

HabGntonenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

W3mepenue noka3aress NpeJOMICHHS CTEKIIA.



HccnenoBanue CBOMCTB M300paKeHU B TMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHn1IBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTymaTsl cienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJIS CKOPOCTH CBETa B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpAICHUE
JUTUHBI.
OHeprus ¥ UMIyJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsi3b MaccChl C HEPruer U UMITYJIbCOM PENATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTON. DHEpTus
¥ UMITYJIbC (POTOHA.

Otkpsitue u uccnenoBanue porodddexra. Onbitel A. I'. CToseToBa. 3aKOHBI
doTorddexra. Ypapuenue DiinHmreiHa s Gorodrddexra. «KpacHas rpaHuia»
dboTodrddekra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBa U MPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanue 3axkoHOB BHEMIHET0 (oTodddexTa.

Ceeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopgpens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuIO o -4acTHIL.
[Lmanerapuas mognens aroma. Iloctynater bopa. W3nydyenue u morjomieHue
(OTOHOB mpU Mepexoe aToMa C OJHOI0 YPOBHSI SHEpPruM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW 3HEPruy aTOMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonnsl e bpoitns. KopnyckynspHO-BOIHOBOM
JTyau3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3Ty4YCHHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIIEKTPaJIbHbBIN
aHanu3 (CIIEKTPOCKOI), a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu



Mogens onbita Pesepdopna.

Omnpezenenre JUIMHBI BOJIHBI J1a3epa.

Habmronenune nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Habntonenue nuHeityaToro cnekrpa.

Tema 3. Amommnoe a0po

DKCIEpUMEHTHBI, JI0KA3bIBAIOIIUE CJIOKHOCTh CTpPOEHHS sAnpa. OTKpbITHE
paaunoaktuBHOCTH. OnBITH Pe3epdop/a mo onpeneneHnto cocTaBa paiioaKTUBHOTO
uznyuyenus.  CpoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BuusHue
PaaOAaKTUBHOCTU HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TpoTOHA W HelTpoHa. Hykionnas monens sigpa ['eitzenGepra—
NBanenko. 3apsy siapa. MaccoBoe yucino sapa. M3o0tomnsl.

Anbda-pacnan. OIEKTpPOHHBIA UM TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacraia.

DHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. Jleext maccel sipa.

Anepneie peakuun. [lenenue u cUHTE3 A1€P.

Anepuwiii peaktop. Tepmosinepusiit cunTe3. [IpoGnembl W HEpPCHEKTUBBI
SIEPHOW SHEPrEeTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIEPHON YIHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOMIOJEHUS U PETUCTPALIMU PJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaJIbHbIC B3aUMOJICUCTBUSA. EMUHCTBO pu3nUeCcKoi KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, simepHblii peakTop, aToMHas bomoa.

Jemoncmpayuu

CUéTUrK MOHUBUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanue TpekoB 4yacTull (10 TOTOBEIM (GoTorpadusim).

Pa3znen 8. JjieMeHTBI aCTPOHOMMH U aCTPOPU3NKH

Otansl pa3BuTHUA acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé3gHoro HeGa. Co3Be3qus, SpKHUE 3BE3NBI, IUIAHETBI, UX BHJIMMOE
JBHKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprur ConHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIM KIacc —
CBETHUMOCTBY». 3BE3/bl TJABHOW MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3] TJIABHOM IOCJIEIOBATEIBbHOCTH. BHYTpEHHEE CTpOCHUE



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTalbl KU3HU 3BE3].

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cPpepax AeATeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOM HAay4YyHOU KapTHHE MHUPa, POJib (U3UIECKON TEOPUH B
dbopMupoBaHUU MPECTABICHUN O (PU3UYECKON KapTUHE MU PA, MECTO (PU3UUYECKON
KapTUHBI MHUpa B O0IIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meosicnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBIEHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWICHHWE CHCTEMBl YPAaBHECHHH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paaualuy Ha >KUBbIE OPraHu3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAIIMYECKON PEIIETKY, CIEKTPAIbHBIA aHAJIH3.



leoepagusa: ™arHUTHBIE TIONIOCAa 3€MJIM, 3aJ€XH MAarHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTelib, MUHAYKIMOHHAA I€Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHu3allly;

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh POCCUMCKON TPaXkKTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

IEHHOCTHOE OTHOIIEHUE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE peEIIeHUs,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YMCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAs ICTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;

5) TpyA0OBOr0 BOCTIMTAHUSI:



UHTEPEC K pa3iInyHbIM chepaM MmpodhecCHOHATBHOM NeATENbHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit npodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3MKHU Ha TPOTSKEHUH BCEH KU3HU;

6) IKOJIOrHYECKOr0 BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYpbI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX IpobiieM;

IUIAHUPOBAHUE U OCYIIIECTBICHHUE JICUCTBUNA B OKPYKAIOIIECH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHUE OMbITa JEATECIBHOCTH JSKOJOTMYECKOM HAaINPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUHU 10 (pU3HKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3NUYECKON HAYKU;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIBHOCTH, TOTOBHOCTh B IIPOIECCE
U3Yy4YeHUS (PUBHKHU OCYLIECTBIISITh IPOEKTHYIO U UCCIEA0BATENbCKYIO I€ATEIbHOCTh
UHIMBUIYaJIbHO U B TPYyIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:
CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyaJlW3upoBaTh  MpoOIEeMy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
ONpENEeNATh LEIU JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTECPUU HX
JIOCTHIKCHMS,
BBISIBIISITh ~ 3aKOHOMEPHOCTH M INPOTHBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTEpUATBHBIX U HEMATEpHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATE PabOTy B YCIOBHUAX PEaIbHOT'0, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble uccieaoBarTe/ibCKHe JeiiCTBUA.
BJIAJICTh HAYYHOW TEPMUHOJIOTHEW, KIIOUYEBBIMU IOHSATHUSIMHU W METOJIAMHU
du3nuecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPHPETALNH, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B PAa3IUYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHus1, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBa CBOUX
YTBEPXKACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIBLHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh IPUOOPETEHHBIIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (U3UUECKOTO COJEp KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3a]1a4 ¢ COOI0AEHUEM TPEOOBAHNN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3TUYECKHMX HOPM, HOPM HH(OPMALIMOHHOM
0e30MacHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUS B Pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISTH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU NIEATEILHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W HMCIOJb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaTbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C ydé€ToM OOIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJI€HA KOJUIEKTUBA;

NpUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ YY€TOM MHEHHM YYacTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHO pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIAJIAa M KAXKJOTO YUaCTHHKA KOMAaH/bl B OOIIIHIA
pe3yJIbTarT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHHBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIIUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIEe YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JESTEIBHOCTh B 001acTH
GU3MKH W acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh WU (HOpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHHs] PAacYETHBIX M KAaYeCTBEHHBIX
3aJ1ad, TJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATb IPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULMU B 00JIaCTH
(U3KKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIUOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HAaBBIKAMH  TO3HABATENILHONM  pediekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUIA;

UCTIONIb30BaTh MPHUEMBI PeIIeKCHU ISl OLIEHKH CHUTYalllH, BHIOOpa BEPHOTO
peleHus;



yMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATH pPEIICHUS M0 UX
CHIKEHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHalu3e pPe3yJIbTaToB
JeSITEIIbHOCTH,

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHMX TMpU aHalu3e pPe3yJIbTaToB
JeSITEIbHOCTH,

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIIMOKH.

B mporecce nocTukeHus IMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOrpaMMBbl 10
¢usnke I8 ypoBHS cpeaHero oOmero oOpazoBaHHMs Y  OOydaromuxcs
COBEpPIIICHCTBYETCS HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSTHUE, BUCTHh HANIPABIICHUS PA3BUTHUS COOCTBEHHOW IMOIMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B cele;

CaMOpPETYJIMPOBAHUS, BKIFOYAIONIETO CAaMOKOHTPOJIb, YMCHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HMOIIMOHATBHBIM H3MEHEHHSIM U MPOSBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTIIKEHHIO TSI U
yclexy, ONTUMHU3M, WHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS U3 CBOMX
BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh MOITMOHATIFHOE COCTOSIHHE
ApYTUX, YYUTBIBaTb €ro MpH OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOILICHUS
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, POSIBIIATH UHTEPEC U pa3peniaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh HA MpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTMH, B IPAKTUYECKOU EATEIbHOCTH JIIOIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUYECKHX MOJIECH:
MaTepHualibHas TOYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICATbHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NUECKHUX 3a/1ay;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOMHAMUKH: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJTUHEHHOE JIBIKEHUE,
CBOOOJIHOE TaJIeHNe TEJl, IBIKCHUE IO OKPY)KHOCTH, WHEPIIHS, B3aUMOJICHCTBUE
Ten, nud@ys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tell,
U3MEHEeHHEe O0BEMaA TeJI MpPU HArpeBaHUU (OXJIAKICHHH), TEIJIOBOE PaBHOBECHE,
UCIIApeHHE, KOHJCHCAIMS, IUJIaBIICHHE, KPUCTAIIM3AIUs, KUIICHHE, BJIAKHOCTH
BO3/lyXa, MOBBIIICHUE NTaBIICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCYIIE,
CBSI3b MEXKIY TapaMeTpaMH COCTOSHHS T'a3a B MU30IPOIECCax, AICKTPHU3AIUS Tell,
B3aUMO/ICCTBUE 3aPSJI0B;

OTMCHIBATh MEXaHWYECKOE JBHIKEHHE, HCIOJIBb3ys (PH3NUEeCKUE BEITMYMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC Te€Jla, KHHEeTUYeCKasi SHEprus, MOTEeHIUAIbHAS DHEPIus, MeXaHudecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, IIPH OINUCAHUHM TPABHUIBHO TPAKTOBATh
(bU3HYEeCKUil CMBICTT HUCIHOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMUIIHI,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTHMHU
BEJINYHUHAMH;

OTMCHIBaTh M3YyYCHHBIEC TEIJIOBBIE CBOWCTBA TEI M TEIUIOBBIC SBJIICHUS,
UCTIONIB3Ysl (DM3WYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPTrHs XaOTHYECKOTO JBIDIKEHHUS MOJICKYJI, CpeaHEKBaApaTHIHASL
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora rasa,
KO(pPUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENSA; IPH OINKMCAHUU
MPaBUIBLHO TPaKTOBaTh (DM3UYECKUH CMBICT HWCIOJIB3YEMBIX BEIWYWH, WX
000O3HAUYCHHUS W CAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAM;

OTIMCHIBATh M3YUYCHHBIE JICKTPUUSCKUE CBOMCTBA BEIIECCTBA U DJICKTPHUUYCCKUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
ANEKTPUYECKOE TOJIe, HAPSHKEHHOCTD TOJIs, MOTEHIINAN, pa3HOCTh IMOTEHIINAJIOB;
NPy OINMHCAHWU TIPABWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICT HCTOJIb3yEMBbIX
BEIMYNH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIITUE
TaHHYI0 (PM3UYECKYI0 BEJTMYHHY C APYTHUMH BEITMUYNHAMU,

aHaJM3UPOBaTh (PU3NUYECKUE TPOILIECChl U SIBJICHUS, UCIOJB3Ys (U3NYECKUE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpPAaHCHUS MEXAHWYECKOW DJHEPTruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
IPUHITUI CYTICPIIO3HUIIMKA CHJI, TIPUHIIAIT PaBHONPABUS WHEPIUATBHBIX CHCTEM
O0TCY€Ta, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpeHEl KMHETHYECKOW YHEPTHH TEIJIOBOTO JABHIKEHHS MOJICKYII C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyjoHa, mpu 3TOM pa3audarh CIIOBECHYIO
bOopMyYJIUPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKCHHUE M YCIIOBUS (TPaHUIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI JCHCTBUS MALINH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCMOJb30BAHUS B IOBCEIHEBHOU
KHU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUH, IPH 3TOM
dbopmyupoBaTh MpodIeMy/3a1ady U TUIIOTE3Y YU€OHOTO SKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyA0BaHUSs, MPOBOAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHUI, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCHpPOBATh PE3YNBTATHI NOJTYYEHHOW 3aBUCUMOCTH (PU3NUECKUX BETUYUH B BUE
TaOJIHIl U TPAPUKOB, JAEJIaTh BHIBOJBI 10 PE3YyJIbTATaM UCCIEAOBAHMS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HCCIIECIOBAaHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENBbHOCTH C MCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemath pacu€THbIE 3aJaydl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl U OLIEHUWBATh PEaJIbHOCTH
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

pemaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUNBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UHPOPMAIIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHMS, UHTEPIPETALIMU U MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJISIpHOM HWHGOPMALMK, TOJIYYEHHOM W3 pa3IMyHBIX
MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTyYaeMyto HH(DOPMAIHIO;

IPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 0OBSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHuss 0€30MAaCHOCTH MpHU OOpallleHuu ¢ OpUOOpaMu U TEXHUYECKHUMH
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>Kalollel cpejie;



paboTath B TpYIIE C BBHIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
MJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE paccCMaTpUBaeMoi MPoOIeMbl.

K koniy o6yuenus B 11 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOJACH, LIEJOCTHOCTh U €OUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUYECKUX MOJIeNei:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPH penieHUuH (PU3ndecKux
3ajaad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKU: DJIEKTpUUECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUSA TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, JJICKTPOMArHUTHAs HWHAYKLHS, JIEMCTBUE MArHUTHOTO TIOJNS Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEWNHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXEHUE, NPEIOMIICHHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M MCKYCCTBEHHasd
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
BJIEKTPUYECKUN 3apsifl, CUia TOKa, JIEKTPUYECKOE HAIPSHKEHUE, SJIECKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KoieOanuii B KoieOaTemTbHOM KOHTYpE, 3apsii W CHia TOoKa B IIpolecce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
(bopMyJIbl, CBA3BIBAIOLIME TAHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMU BEJIMUNHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUA M MPOLECCHI, HCHOJb3YS
¢du3nyeckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMIYJILC (GOTOHA, IEPUOJ TIOJIypacmaa, SHEPTHs CBI3U



aTOMHBIX SJIep, TPU OINHWCAHUM TPABWIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IWHHIbI, YKa3blBaTb (POPMYIIbI,
CBA3BIBAIOUIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI,

aHAJIM3UPOBATh (PU3UYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Ys (hU3nyueckue
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI NOCJIEIOBATEIBHOTO U MapajuieIbHOTO
COCIMHEHUsI TPOBOJHUKOB, 3aKOH Jkoyis—JIeHra, 3aKOH BJIEKTPOMArHUTHOM
UHIYKIUY, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHWe OJWHITeHHa it doTtodrddexra,
3aKOH COXpaHEHUs SHEPruu, 3aKOH COXPAHEHUS UMITYJbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHHUsI MacCOBOT'0 YHCIA, MOCTylaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPpAKEHHWE U YCIOBUs (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH;

OTNpeeNsATh HallpaBJIE€HUE BEKTOPAa UHAYKIIUA MAarHUTHOTO MOJIsl MPOBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuisl Jlopenna;

CTPOUTHh W ONHCHIBaTh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (PU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX W KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmypoBaTh NpodIeMy/3a1auy U TUIOTE3y YU€OHOTO SKCIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyA0BaHUS, POBOJAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIMYHH, IPU
STOM BBIOMpATh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHs] U HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH ITOrPEMIHOCTEN U3MEPECHUN;

UCCJIeI0BATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHpPOBATh PE3YyJbTaThl
NOJIyYeHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUI W TpadHKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HCCIICIOBAaHUN B
pamMKax y4eOHOTO OJKCHEpHUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOM
JEeSATENbHOCTH C MCIOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHajIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOoOXoAUMbIe Jisi €€ pelleHUs], TPOBOAUTh PAacUYEThl M OIICHUBATH PEATbHOCTH
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;



peraTh KaueCTBEHHBIC 3a1a4l: BRICTPAUBATh JIOTHYECKH HEITPOTHBOPECUNBYIO
IIEMOYKY PACCYXKICHUN C OMOpPOM Ha WM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYeckue sIBJICHNUS,

UCTIOJIb30BAaTh ITPH PEIICHUH YISOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAIIHOHHBIC
TEXHOJIOTUM JIJISi TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMN U TPEICTABICHUS
y4eOHOH ¥ HAY4YHO-TIONMYJISIPHONH WHGOPMAIMK, TOJNYYCHHOW W3 Pa3InYHBIX
VUCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTyYaeMyto HH(DOPMAIIHIO;

OOBSACHATH TPHUHIMUIIBI JEHCTBUS MAallluH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3invaTh yCJIOBHS MX 0€30MacCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOU
KU3HH,

IPUBOIUTH TPUMEPHI BKJIaIa POCCUICKUX U 3apYOS)KHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE IPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCITOJIP30BATh TCOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
obecrieueHrss OE30MACHOCTH TPHU OOpalIEHUH C MPUOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMH, IJISI COXPAHEHUS 3I0POBbS M COOJIFOJICHUST HOPM 3KOJIOTHYIECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TpPYIIE C BBHIIOJHEHUEM pPa3UYHBIX CONUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPaboOTy TPYNIbl, PAUOHAIBHO paclpelneisaTh OO0S3aHHOCTH U
TUTAHUPOBATH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJICKBATHO OLICHUBATh
BKJIJT K&KIOTO M3 YIaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMON MTPOOTIEMBI.
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