COJAEP XAHME OBYUYEHUA
10 KJIACC

Paznen 1. @®u3uka v MeTOAbI HAYYHOI'0 MMO3HAHMS

®usuka — Hayka o npupoae. HayuHbie METOIbI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE IO3HAHUS TPUPOJBI.
DKCNEepUMEHT B (U3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIIOTE3HI.
du3nyeckre 3aKOHBI U TCOPUHU. | paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIIBHOCTHU JIFOACH.

Jemoncmpayuu

AHasioroBeie ¥ 1UGPOBBIE HU3MEPUTENIbHbIE MNPUOOPHI, KOMIBLIOTEPHBIC
JATYUKU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, cKoOpocTh (CpemHsisi CKOPOCTh, MI'HOBEHHAsl CKOPOCTh) W
YCKOpPEHUE MaTepUaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHCTEMbI KOOpIUHAT.
CroxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEHN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHEWHOE ABWkKeHHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U IEepEeMEUICHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOogHOE najzieHue. Y CKopeHre CBOOOIHOTO MaJICHHUS.

KpuBonuneitnoe paBmkeHue. [IBUKEHHE MATEpPUAIBHOM TOYKH 1O
OKPY>KHOCTH C TIOCTOSSHHOW IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTs. Ilepuon u yactora obpaiienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHudyeckre YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JNBWKECHHUE CHAPSAA0B, LIEITHBIE U PEMEHHBIC ITEpEaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLTIOCTPAIUMSl KUHEMATUUECKUX XAPaKTEPUCTUK
JIBIDKCHHUSL.

[IpeoOpazoBaHue IBUKEHUI C UCTIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue nABMXEHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHne HEpaBHOMEPHOIO JABUKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHre COOTHOLICHHS MEXAY NYTSAMH, MNPOHWJICHHBIMU TEIOM 34
MOCJIEIOBATENbHBIE PAaBHBIE TMPOMEXKYTKHM BPEMEHHM TNIPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJIbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yueHne nBUKEHHS IapUKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocurenbHOocTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropou 3akoH HerotoHa
IU1sl MaTepuaabHOM TOUKU. Tpetuil 3aKkoH HproTOHA 111 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoJbxkeHus1, kauenus). Cumna tpeHusi. Cyxoe
Tperue. Cuia TpeHHUs! CKOJNIBKEHUS U cujia TpeHus nokos. KoadduuueHt tpeHus.
Cuna conpOTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTynarensHOE M BpalllaTeIbHOE IBMKEHHE a0COIFOTHO TBEPAOTO TeNa.

MoOMEHT cuibl OTHOCUTEIBHO OcH BpameHus. llnedo cuibl. YcmoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpPOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBIKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHEepIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Aeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yuenne nBuxenus Opycka 1mo HaKJIOHHOM ITOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B NPYKHUHE H
pe3HOBOM 00pasiie, OT ux AehopMaluu.

HUccnenoBanne yciaoBUl paBHOBECHS TBEPAOrO TeEJa, HUMEIOLIETO OCh
BpaLlCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynse MatepuanbHOW TOUKU (Tena), CHUCTEMbl MaTE€pUATIbHBIX TOYEK.
Nmnynbe CUIIBI M1 U3MEHEHUE HMIYJIbCA Tella. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE BMKEHME.

Pabora cunbl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUH.

[ToreHumanbpHas SHEPrusl. [ToreHumanpHas SHEPTUsl YIIPYTro
nebopMUpOBaHHON  TpykuHBI.  [loTeHIManpHas  dSHEprus Tena  BONHM3U
MOBEPXHOCTH 3EMIIH.

[loTeHUMabHBIE W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsi3b  paboThl
HEMOTEHUHUAJbHBIX CHUJI C M3MEHEHUEM MEXaHMYECKON JHEPruM CHCTEMBI TEll.
3aKOoH COXpaHEHUS] MEXaHUYECKOM YHEPTHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIA UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTruBHOE NBMXKEHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3MEHEHHUEM MEXaHWUYECKOW IHEPTruu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Paspnes 3. MonekyasipHas ¢pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapakrep IBUKEHUS U
B3aHMOJICMCTBUSL YaCTHI[ BelIeCTBA. Monaenn CTpOeHUs Tras3oB, XUJIKOCTEW U
TBEPJIBIX TEJT U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneld. Macca u
pa3mepsl Mosiekyi. KonundecTBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u €€ uzmepenue. [llkana temneparyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOPUU HJIeANIbHOrO Tra3za. AOCOIOTHash TeMmmepaTrypa Kak Mmepa
CpelHel KHWHETUYECKOM SHEpPruu TEIUIOBOrO0 JBIKEHHMS dactull rasa. Illkana
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—KnaneipoHna.
3akoH /lanbroHa. M3omponecchl B HUAEATIBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOLECCOB: HM30TEPMa, HU30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHHUIA.

OmnpiTel 0 U Py3un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Moguens onbita LlTepha.

OnbITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAaHUE MEXMOJIEKYIISPHOTO
B3aHMOJICCTBHUSI.

Mopenb, WLTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COoCcy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Ornpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHUM
00BbEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUSI Pa3pEKEHHOT0
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepmonnHamuueckasi cucteMa. BHYTpEeHHSIE SHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHusi. KonmnuecTBo TeroTel u pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  raza. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKILIMS, U3y4YCHHE. Y IeIbHAsA TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNEepeaaye.

[Tousatue 00 angumabaTtHOM mnpouecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeneHue mepBOro 3akOHa TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpUHIUOBL ~ JEHCTBUA ~ TEIUIOBBIX  MAalIWH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBbIX MamiuHax. KosdduuueHt mnonae3Horo
nevctBus TerioBod MamuHbl. [{ukn KapHo u ero xosdduiveHT mosie3Horo
JENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CropaHusi, ObITOBON XOIO0AWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HHEpruu Tena MpH COBEPIICHWU PabOTHI: BBUIET
npoOKu u3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO31yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTE€M TpeHus (BUI€OAEMOHCTpAL).

N3meHenue BHyTpeHHEN SHEpruu (TemMIiepaTypbl) Teja Ipu Terionepeaaye.

OnpIT 1O anuabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHjeHcauusd. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BIAXHOCTh BO3AyXa. HacelleHHbIH mmap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucraimnuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
kpuctamioB. Kunkue kpuctamwibl. CoBpemeHHble MaTepuanbl. [lnaBnenue u
KpUCTa/IU3anus. Y nenpHas Tersiora miasieHus. Cyonumars.

YpaBHeHUE TEIIIOBOTO OanaHca.

TexHudyeckre YCTpPOMCTBA W TMPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOJIYYCHHs] COBPEMEHHBIX MaTE€pHaJIOB, B
TOM YHCJIE HAHOMATEePUaIOB, U HAHOTEXHOJIOT U H.

Jemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npu mnoHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOntonenue HarpeBaHus U IJIaBJIECHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMoHCTpalus KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenne OTHOCHUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. JnekTpoauHaMHUKA
Tema 1. dnexkmpocmamuxa
OnekTpu3aumsi Tel. OJIEKTpUYEeCKHi 3apsan. JlBa BuAa 3IEKTPUYECKUX
3apAnoB. IIpOBOAHUKH, IOUAIIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. To4edHbIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro monsd.  [IpuHimn



CYHEpHO3ULIUM BJEKTPUUYECKUX MoJed. JIMHUM HanpsHKEHHOCTH SJIEKTPUYECKOTO
HOJIS.

Pabora cun  anektpoctatmdyeckoro  moss.  [loreHuman.  PasHocTh
noreHuuanoB. [IpOBOAHMKM W JAUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuyeckasi IpOHUIAEMOCTb.

DnekTpoéMKOCTh. KonaeHncarop. DIeKTpOEMKOCTD TIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEeHHOTr0 KOHAeHcaTopa.

TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN aIapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MTPUHIMII IEUCTBUS IEKTPOMETPA.

B3aumopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKAs 3aIIUTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOI'O KOHJEHcaTopa OT IUIOMIAau
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunsvix cpeoax

DNEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DSJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna toka. [TocTosTHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ygacTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YIEIbHOE CONPOTHUBIIEHUE BELIECTBA.
[TocnenoBaTenbHOE, TapajliebHOE, CMEIIAHHOE COETUHEHUE TTPOBOIHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTB
AIEKTPUYECKOrO TOKA.

DJNIEKTPOJBIKYIIAsA CWJIA U BHYTPEHHEE COINPOTUBICHUE HCTOYHUKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

ONEKTpPOHHAs ~ TPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKY. CobOcTBeHHast u pUMecHast MIPOBOJAUMOCTh
nonynpoBoAHUKOB. CBolicTBa P—N-niepexoa. [loaynpoBoHUKOBBIE TPUOOPHI.

DJIeKTPUUECKUM TOK B pacTBOpax M  paciulaBax  JJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIH3.



DJIEKTpUYECKUM TOK B razax. CaMOCTOATEIbHBIM U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckne YCTpOMCTBA UM TNPAKTUYECKOE MPUMEHEHUE: aMIepMETP,
BOJILTMETP, PEOCTaT, HWCTOUYHHMKU TOKA, OJJIEKTPOHArpeBaTelibHbie MpPUOOpHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYyMHBIN JHO/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TOTYIIPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaIpPsIKEHUSL.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TTOMIEPEYHOr0 CEYEHHS U MaTepHraa.

CMmemaHHoe COeAUHEHUE TTPOBOTHUKOB.

[IpsiMmoe w3MepeHue BIeKTPOABMWKYLIEW cuiabl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTUBIICHMUS.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

NckpoBoii pa3psa U IpOBOJIUMOCTb BO3/1yXa.

OHOCTOPOHHSSI TPOBOJAUMOCTh AUO/A.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yueHne cMemaHHOro COEUHEHHS PE3UCTOPOB.

N3mepenne 35eKTpOABUKYIIEN CUJIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHbIE CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyImiecTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MUecKash BEIWYWHA, 3aKOH,
Teopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, runep6osna, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUUECKUE (DYHKIIMH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCH KOOPAWHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanuyeckoe NBIKEHHE B KMBOU mpupozae, auddysus, ocMmoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEaadH, TEMIOBOE PAaBHOBECHE),
3JIEKTPUYECKUE SBJIEHUS B )KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAIIOB, JJIEKTPOJUTHYECKAs THCCOLMALMA,
rajbBaHMKA.

l'eocpagpus: BNaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE JIBUKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, IMOAIIMIIHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOMHa, ObBITOBOM XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHUsT COBPEMEHHBIX MATEpHAIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEpPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHbIE npuOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pasznea 4. DiaekrpoauHamMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[TocrossHHbIE ~ MarHUTHL.  B3aumMomencTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1one. Bektop MarHuTHOM uMHAyKuuu. I[IpuHnmn cynepro3unuu
MAarHUTHBIX MoJel. JInHuM MarHuTHOM MHAYKUMU. KapTuHa JMHUNA MarHUTHOU
VHJYKIWH 10JI IOCTOSIHHBIX MAarHUTOB.

MarauTHOE T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHUTHOTO TOJISI JJWHHOTO MPAMOTrO MHPOBOAHWUKA U 3aMKHYTOTO KOJIBIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoieiicTBue nNpOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOYyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOayJIb U HamIpaBlIeHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuibl JlopeHiia.

SIBiieHME BJIEKTPOMAarHUTHOM MHAYKIUU. 1lOoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABIKYIIAsA CWIa HWHAYKUIUHU. 3aKOH AJIEKTPOMArHUTHOU
uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moiyie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IOCTYNATEIbHO B OAHOPOJTHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NupaykTuBHOCTh.  SIBIIEHME CAaMOMHIYKIMHU. OJIEKTPOABIKYILAS — CHiIA
CaMOMHAYKIIWH.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIE
MAarHMThl, JJEKTPOMAarHUThl, JJICKTPOABUIATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHIL], UHAYKIIUOHHAS TI€Yb.



Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHE JIEKTPOHHOrO MyYKa MArHUTHBIM TTOJIEM.

JInHWY MHIYKIIMY MAarHUTHOTO TOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JHevictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHuTHOW UHIAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABIXKYIIEH CUJIBI MHAYKIIMA OT CKOPOCTH WM3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIE€HUS 3JIEKTPOMATHUTHON HHAYKIUH.

Pa3nea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1€0AHUA

Konebarenpnast  cuctema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUs.
lMapmonunueckue konebanusi. Ilepuon, yactora, amrummtyna U (aza KojaeOaHUU.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCcKUl MasTHUK. YPaBHEHHE TapMOHUYECKHUX
koneOanwmii. [IpeBparienne s3Heprun Mpu rapMOHUIECKUX KOIeOaHMSIX.

KoneGarenpHbiii koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIUM B UJCATbHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBiienne o 3aTyxaromux KojieOaHUsX. BeIHYX/I€HHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyX1€HHBIEC 371EKTPOMArHUTHBIE KOJIEOAHNUS.

ITepemennsbiii  TOK. CHUHYyCOMAQIbHBIM TNEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JCUCTBYIOIlEE 3HAYEHUE CHUJIbI TOKA U
HaIPSYKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U NOTPEOICHUE AIEKTPUUECKOM
SHEPIruH. JKOJOTMUYECKHUE PUCKHU IPHU MPOU3BOJICTBE AEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHudyeckre yCTpOHMCTBAa W MPAKTUYECKOE MPUMEHEHUE: DJICKTPUUECKUM
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPYXUHHBIA WIH
MaTeMaTHYECKUM MasiTHUK ).



Habmonenue 3aTyxarommx KoueoaHuil.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenue pe3onanca.

CB0OOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHWHM pE3UCTOpa, KaTyIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Monens TMHUM 3JEKTpONEpeIayn.

Yuenuueckuii sxkcnepumenm, n1abopamopHuvie pabomwi

WccnenoBanre 3aBUCMMOCTH NEpUOAA MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne TMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanudeckue BOJHBI, ycioBHA pacnpoctpaneHus. Ilepuon. Ckopocts
pacnpocTpaHeHuss W JyMHa BOJHBL [lomepedHble W MPOIOJIBHBIE BOJHBI.
WNHurepdepenius u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHSI M3JIYYE€HHS JIEKTPOMArHUTHBIX BOJIH.
B3zaumuas opuenrauus BektopoB E, B, V B anekrpomarautHoi BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOoMIICHUE, MOoIsSpu3anus, AuQpaKkus,
uHteppepeHuus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJH. [IprMeHEHHE 3JIEKTpPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMITBI PaIMOCBS3U U TENEBUACHUSA. Paguomokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEbI.

TexHuueckue ycTpoiiCTBA M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas IUAarHOCTHKAa B TEXHHKE W MEIMIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHHE MOMEPEYHBIX U MPOIOJbHBIX BOJIH.

Koneobmromeecs Ten0 Kak HCTOYHHK 3BYKa.

HaGntonenune orpakeHus: M NpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6ntonenue nnarepdepennnn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

Halntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOW H
4acTOTOM KOJIeOaHU.



UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
OpesIoMIIEHUE, MOJsIpU3anus, AUPpaKuus, UHTEpPEPEHIHU.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsMonnHEiHOE paclnpoCTpaHEHUE CBETa B
oaHopoaHou cpexne. JIyu cBera. TouedHbId HCTOYHHUK CBETA.

OTtpaxxenue cBera. 3akoHbI oTpaxeHus: cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKae.

[Ipenomiuenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroja IOJIHOrO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u pacceuBaromie JUH3BL. ToHKas auH3a. DOKyCcHOE
paccTossHuE W ONTHUYECKas cujia TOHKOM JHH3BL [locTpoeHune u3oOpakeHUid B
coOuparolmux U paccerBarolux JuH3ax. dopmyna TOHKOW JIMH3BI. YBEIWYEHUE,
JABAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBass ontuka. Murepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMOACHUS MaKCUMYMOB M MHHUMYMOB B HHTEpEpEeHIUMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpakuus cera. JudpakiumonHas pemérka. YCIoBUE HAOIIOJACHHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM NAJ€HHUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(GPaKkUMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doroamnmapaT, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEWHOE pAacCIpPOCTPAHEHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTrueckue mpuOOpHI.

[TonHoE BHyTpeHHEE OTpakeHUE. Monelb CBETOBOAA.

UccnenoBanne cBOMCTB N300paxKeHUM B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIA.

Habmonenne natepdepeHunn crera.

Habmonenune nudpakiuu ceera.

HaGntonenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyyenue cekTpa ¢ NOMOIIbIO AU(PAKIUOHHON PEMIETKH.

HabGnronenue nonsipu3annu cBera.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol



N3mepenue nokaszaressi NpeIoMICHHs CTEKIA.
HccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.
Habmonenue aucnepcuu cBera.

Pa3paes 6. OcHOBBI ClICUAJIBLHON TEOPUH OTHOCUTEJIbHOCTH
I'panuipl  TPUMEHUMOCTH  KJacCMYeckod — MmexaHuku.  [loctynaTsl
CHEUATbHOW TEOPUM OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTb MOXYJIS CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAILCHUE
JUTUHBI.
OHeprust U UMITYJIbC PENSATUBUCTCKON YaCTHLIBI.

CBsI3p Macchl C JHEPTUEH U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPTHS
TIOKOSL.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBs3u 3HEprUM HOTOHA C €r0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.
OtkpsiTre U uccaeaoBanue Gorodddexra. OnbiThl A. I'. CToneroBa. 3akoHbI

dororddexra. YpaBuenue DiHmreitHa misa dorodddexra. «KpacHas rpaHuia»
dorodddekra.

Hasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpocTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTogaTumK, comHeUHast 6aTapesi, CBETOANOI.

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeNTHEro Gporodddekra.

Ceeroguo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -HacTHIL.
[Lmanerapnas momens aroma. lloctynater bopa. M3nydenue u moriomieHue
(GOTOHOB MpHU Mepexojie aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJOPOJA.

Bonnossie cBoicTBa yactull. Bonusl ne bpoisis. KopnyckynsipHO-BOIHOBOM
TyaJIA3M.

CnoHTaHHOE W BBIHYXJCHHOE U3IIyUYCHHUE.

TexHU4YeCcKre YCTPOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmronenue nuHeH4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKphITHE
panuoaktuBHOCTH.  OmbiTel  Pedepdopna  mo  ompegeneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CBolicTBa anbda-, Oera-, ramMma-u3JIy4deHHUS.
BiusiHME paaOaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OTtkpeiTe TpoToHa W HeWTpoHa. Hykionnas moxpens siapa ['eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tormsr.

Anbda-pacnan. DNEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacnan. [amma-
u3JlydeHue. 3aKOH paJuoakTUBHOIO pacraja.

DHeprusi CBSA3HM HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macco spa.

SnepHble peakuuu. JleneHue U CUHTE3 AIEP.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOIIOAEHNUS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHLL.

dynaMeHTaabHbIe B3auMoeicTBUsA. EAMHCTBO u3nyeckol KapTUHBI MHpA.

TexHHueckue ycTpoiCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHslii peakTop, arToMHas 6omba. H

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Otanbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOC
NIBIDKEHHE.

ConHeyHast cucTeMa.

Connie. ComnHeuHass akTUBHOCTh. Mcrounuk sHeprur CoyHIIA U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpaJIbHBIM KiacCc —
CBETUMOCTBY». 3BE3NBI TJIABHOH ITOCJIENOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JIJISI 3BE3]l TJIAaBHOM TMOCJEAOBaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKAEHUHU U 3BoMounu ConHia u
3BE3/. DTAaIlbl KU3HU 3BE3].

Mnineunsiii Ilyte — nama I'anaktuka. Ilonoxkenne u nBmxenue CoaHLa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xBasapel. YEpHbIE ABIPHI B sIpax
raJaKkTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NOPUIOKEHUHN ISl ONpeeeHUsl MOJI0KEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usi CEBEPHOIO MONTYLIAPHS U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O6o0mariee NOBTOpPeHUE

Ponb ¢usuku M acTpOHOMHMM B JKOHOMUYECKOW, TEXHOJIOTHYECKOMH,
COLIMATBHON M ATHUYECKOH cepax AeAaTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HO KapTHHE MHpA, poJib (U3HUUECKON TEOPUHU
B (OpPMHpPOBAHMM TIPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOILEM DSy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABIEHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBIsi€TCS C
Y4ETOM COJAEPIKATENbHBIX MEXKIPEIMETHBIX CBA3CH C KypCcaMH MAaTE€MAaTHKH,
OHMOJNIOrHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopHsi, HaOIIOICHHE, SIKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBl YPaBHEHMH, TPUIOHOMETPHUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U MX IPOEKLUMU HA OCH KOOPAUHAT, CIIOKECHHE BEKTOPOB,
IPOU3BOJHBIE 3JIEMEHTApHbIX (YHKIMM, NPHU3HAKH MOJ00MS TPEYroJbHUKOB,
onpeieNIeHne WIoNaau oCKuX GUuryp u oobEmMa Tel.

buonocusa: »nekTpuueckue SBICHUS B SKUBOW MPUPOJE, KoJieOaTeabHbIE
JIBW)KEHUSI B )KUBOU MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU IIPUPOAE, ACUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BaHMSI KPUCTAJUIMUECKOW PpEIIETKH, CHEeKTpalbHbIN
aHaJus.



l'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3ajJeKd MAarHuTHBIX Py,
(oTOChEMKA 3€MHOI OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHIA.

Texnonocusi: JIMHUAW DJEKTpOIlepeAayd, TEeHEepaTop MEPEeMEHHOro0 TOKa,
AJIEKTPOJBUTraTENlb, WHAYKIMOHHAS I1€4Yb, pajap, PajiHuONpHUEMHUK, TEIEBHU30p,
anTteHHa, TeinedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yudeOHOro mnpenMera «®Pusznka» Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (0a30BbIM YPOBEHB) JOMKHO OOECTICUUTH JOCTIKEHUE CIEMYIONUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YyJAbTATHl OCBOEHHUS YUeOHOro npeaMera «Ou3uKa JAOJKHBI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaromiuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OMbITa W OMbITA AEATEIBHOCTUA B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUI
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIUKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT' O WJIEHA POCCUICKOT0 OOIIECTBA;

NPUHITHE  TPAAWIMOHHBIX  OOIEYEIOBEUECKMX T'YMAHUCTUYECKUX W
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JECSATEIBHOCTh B MHTEpPECAX TPaKIaHCKOIO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIE B
JESATEIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucyimero GU3nIecKoi HayKe;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMyHbIM cepaM MNpOPECCHOHAIBHON AESITEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oyny1en mpodeccuu 1 peaau30BbIBATh COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTbh M CIIOCOOHOCTH K 00pa30BaHUIO U caM000pa30oBaHUIO B 001acTu
(U3HKY Ha TPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOrMYeCKUX Mpodiiem;

IUTAHUPOBAHUE U OCYIIECTBIIEHUE JEHCTBUI B OKPY>KAIOIIEH Cpesie Ha OCHOBE
3HAHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEIIOBEYECTBA;

pacUIMpEHUE OIbITa JIEATEIBHOCTH JKOJOIMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTh B IpOILECCE
U3y4eHHs  (U3MKKM  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeiicTBuA:
CaMOCTOSITEIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh eI JEATEIBbHOCTH, 3a/1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTIDKCHUS;
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYHMSI B  PAaCCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX TPOOIEM.
Ba3oBhle ucciiegoBarejabcKe 1eMCTBUSA .
BJIAJICTh HAYYHOM TEPMHUHOJOIUEH, KIIOUEBBIMU IOHATHUSMH M METOJAMHU
¢u3nvecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITEIbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M FTOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOHMCKY
METOJIOB pelIeHUs 3a/ay (PU3MYECKOrOo COJepKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B ITO3HAHUS;

BJAJ€Th BHUJAMU JIEATENbHOCTH 110 IMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalii, MpeoOpa3oBaHUI0O W TMPHUMEHEHUI0 B Pa3jMYHBIX Y4eOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MTPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUTh apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBATh TIOJYYCHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpPOBATH COOCTBEHHBbIE 3aJayd B 00Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE TIPYU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPUOOPETEHHBIH OIBIT;

yMeTh TIEPEHOCHTh 3HAaHUS 1O (U3MKE B MPAKTUYECKYI0 00JacThb
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIAraTh OPUTHHAIIBHBIE MTOIXO0/IbI U PELLICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHUS.

PabGora ¢ unpopmanmei:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMALUHU (PU3UUECKOrO COAEPKAHUS U3
UCTOYHMKOB PpAa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh MOWCK, AaHAJU3,
CHUCTEMAaTH3alMI0 U WHTEPIpETalni0 WHPOPMALMU Pa3IMYHBIX BHIOB U (opM
IpeICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCTOJb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AI[MOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBAaHUN DJPrOHOMHMKH, TEXHUKU O€3011aCHOCTH,
TUTHUEHBI, PECypcoCOEpeKEeHMs, IpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
UH(OPMAIIMOHHOM 0€30IMacHOCTH;

co3/7aBaTh TEKCThl (PU3UYECKOrO0 COAEpPKAHUS B Pa3IUUHBIX (opMarax C
y4€TOM Ha3HauY€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUH, BbIOMpPAas ONTUMAJIbHYIO
(opMy NpencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (UMK W BO BHE-YpPOUHOU
TESATENHHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MIWUKTHBIX CUTyalliii W CMsT4YaTh
KOH()JIUKTBI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

NOHUMAaTh W KMCHOJb30BaTh MPEUMYLIECTBA KOMAHIHONW Y WHIUBUAYAIbHOU
paboThI;

BBIOMpAaTh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEMN Ka)KI0r0 YiI€Ha KOJIEKTHUBA;

NPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEHUCTBUS MO €€ JOCTWXKEHUIO: COCTaBJISITh IUJIaH JIEUCTBUM,
pacrpenensaTh pojad C Yy4€TOM MHEHHUM YYacCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAueCTBO CBOEr0 BKJAJa U KaXJOTrO yYaCTHUKA KOMAaH]Ibl B
o0l pe3ysbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISITh TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUIITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JaCTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELIEHUS PACUETHBIX W KayeCTBEHHBIX
3a/1a4, TIaH BBITIOJTHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JTMUHBIX MPEANOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, S)MOLMOHAJIBHBIA HHTEJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JICATEIIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HX PE3YJbTaTOB U
OCHOBAHUI;



UCTIOJIb30BaTh MPUEMBI pedIIEKCUH JJIS OIEHKH CUTYyaIlllH, BEIOOpa BEPHOTO
penieHus;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh pEIICHUS MO0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpPH aHAIN3€ PE3YIbTATOB
NesATEeTbHOCTH;

PUHUMAThH ceOsl, TOHMUMAasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYruxX NpU aHalIu3€ pe3yJbTaToB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKHU.

B mporiecce qocTmkeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe i1 YPOBHSA CpeaHero ooOmero oOpa3oBaHUS Yy OOyYaroIIUXCs
COBEPIIIECHCTBYETCS AMOIMOHAJIbHBIN WHTEJUIEKT, MpeANoJararmil
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBaHUSI, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTH aJalTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHHUIO LIENU U
yCcIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JEHCTBOBATh HMCXOJs U3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIICHHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHOIICHMUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenus B 10 kuacce mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B PA3BUTHUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHUIBl NPUMEHEHUS HW3YyYEHHBIX (PU3NYECKUX MOJENeil:
MaTepHualibHas TOUKa, MHEepIMabHAs cUcTeMa OTcuéra, abCOIMIOTHO TBEPOE TEIO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;



pacrno3HaBaTh (PU3NUECKHE SIBICHUS (IPOIECCH) U OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJISPHO-KMHETUUECKON TEOpUU CTPOCHHMS BEIIECTBA U
ANEKTPOJMHAMUKHU:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MNPSIMOJUHEHHOE
IBW)KEHUE, CBOOOAHOE TMaJeHUE TeJ, IBMKEHHUE 110 OKPY)XHOCTH, HHEpLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE IBIKCHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPABIX TEJl, U3MEHEHUE 00bEMA TeJ MPU HArPEBAHUM (OXJIAXKEHUH), TEMIOBOE
paBHOBecHE, UCHApeHHe, KOHJEHCAIMs, IJIaBJIEHUE, KPUCTAIM3AlMs, KUIIEHUE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a pu €ro HarpeBaHuu B 3aKPHITOM
cocyle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSHUSL Ta3a B  HM30IpPOLECCaX,
ANEKTpU3aLUs TEN, B3aUMOACIHCTBUE 3aPS/I0B;

OIHCHIBAaTh MEXAHWYECKOE IBIKEHHE, HCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOpJMHATa, IyTh, IEPEMEIIEHHE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHJIA,
UMIYJIbC TeNa, KHHETHYECKas SHEPrus, MOTEHIMaIbHAs YHEPrHs, MeXaHHUecKas
paboTa, MexXaHM4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABWIBHO TPAKTOBATh
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

ONKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIE SBJICHUS,
UCHONb3ys (PU3NYECKHWE BEIMYMHBL: JaBJICHUE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpEeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (DUIIMEHT TMOJIE3HOTrO JEWUCTBUS TEIJIOBOTO JBHUIaTeNs; NpH ONUCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIOJNb3YEMbIX BEIMYUH, HX
0003HAUEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbL, CBS3BIBAIOLIUE JIAHHYIO
($u3nUYeCcKy0 BEIUYNHY C IPYTUMHU BEIMYUHAM;

ONKCHIBATh U3YUYECHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHIHAJIOB;
Opd OMNHCAHUM TPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCIOIb3YEMBIX
BEIIMUMH, MX OOO3HAUYE€HMS W EAUHMIBI; YKa3bplBaThb (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3NUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DSHEpPIrUH, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCY€Ta, MOJIEKYISPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CpPEHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C
a0COJIIOTHON TeMIiepaTypoM, MepBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH Kynona, mpu 3TOM pasnuyaTh CJIOBECHYIO



(GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TIPUHIMIIBI JIEHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jnyarh YCJIOBHs UX O€30MAaCHOr0 MCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 MCCIECIOBAHUI0 (HU3UYECKUX SBICHUU W
IIPOIIECCOB C HCIOJBb30BaHUEM TPSAMBIX W KOCBEHHBIX HM3MEPCHHH, TPHU STOM
dbopmynupoBaTth TpoOieMy/3ajmady W TUMNOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHHS (PH3NUSCKUX BEIMYMH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIN CIOCOO M3MEPEHHS M HMCIOJIb30BaTh H3BECTHHIC
METOBI OLIEHKH ITOIPEIHOCTEN H3MEPEHN;

UCCIICIOBAaTh  3aBUCHMOCTH  MEXAY  (PU3WYSCKMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcUpoBaTh PE3YNbTATHl IMOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJIE TAOIUIT ¥ TpadUKOB, IeTaTh BEIBOIBI IO pPe3yIbTaTaM UCCIICIOBAHNS,

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOTrO »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOMU
JIESITENIbHOCTA C HCIOJIB30BAHUEM HM3MEPUTEIBHBIX YCTPONCTB U J1IAOOPATOPHOTO
000py10BaHUS;

pemaTts pacu€THBIE 3a7a4d C SBHO 3aJaHHON (U3UYECKON MOJEINbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ PEIICHUs, TMPOBOAUTH PACUEThl M OICHUBATH PEATBHOCTH
TIOJTYYCHHOT'0 3HAYCHUS (PU3NIECKON BETUIMHBL,

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
IIENOYKY PACCYKICHHH C ONMOpOoW Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ MpPU  pEIIeHMH  Yy4eOHBIX  3aJad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIUY, TTOYICHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOTyIaeMyH0 HH(GOPMAIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUCCKHE 3HAHWS 10 (PU3MKE B TOBCEAHEBHOM JKU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBBS M COOJIOCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTtaTh B TpyNme C BBIOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IUTAHUPOBATh AEATEIIbHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJ€KBAaTHO OLICHUBATH
BKJIQJ] KQXKJIOTO U3 YYaCTHUKOB TPYIIIILI B PEIICHUE pacCMaTpUBAEMOM TPOOTIEMBI.

K konny obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTarbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb M MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh M E€IUHCTBO
bu3nyuecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMECHEHHUS W3YYEHHBIX (PU3MUECKUX MOJENCH:
TOYEUHBINA JIEKTPUYECKUMN 3apsl, JIyd CBETA, TOYECYHBIM UCTOYHHK CBETA, SIEpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacmo3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKU: DJIEKTPUUECKAS] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMarHUuTHas WHAYKUHWS, JEUCTBUE MArHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JBIKYIIMWUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TOJSpHU3alMs CBETa, JUCIEPCUsl  CBETa,
dotoanekTpuaeckuit 3pdekt (poroaddekrt), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JMHENYATOrO CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAass M HCKYyCCTBEHHAas
PalMOaKTUBHOCTb;

OMKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U
AJEKTPOMArHUTHBIC SIBIICHUS (MIPOLECCHI), UCMONB3Yysl (PU3NUECKHUE BEIUYUHBI:
ANEKTPUYECKUIN 3apsl, CWIA TOKA, DJIEKTPUUECKOE HANPSKEHUE, AIEKTPUUYECKOE
COMPOTHUBJICHUE, Pa3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs CHiia, paboTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KAaTyIIKHA, SHEPrus SJCKTPUUECKOrO W MATHUTHOI'O MOJIEW, MEPUOJ U YacToTa
KoneOaHuii B KoyieOaTeNbHOM KOHTYpe, 3apsijl U CWiIa ToKa B IIpolecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs] CHUJIa JIMH3bI, MPU OINHUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIibl, CBS3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU;



ONKCHIBATh W3yYEHHBIC KBAHTOBBIC SIBICHHUS ¥ TMPOIECCHI, HCIOIB3YS
¢bu3nueckre BEIMYWHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI |
JacTOTa CBETA, SHEPTUS U UMITYJIbC (OTOHA, IEPUOJT TIOJypaciiaia, SHEPT sl CBI3U
aTOMHBIX SIZIep, TPU OINUCAHWU TPABUIBHO TPAKTOBaTh (PUIMYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSBBIBAIONIUE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYHHEI;

aHANM3UPOBATh (PU3UUYECKHE TMPOIECCHl U SBJICHUSA, WUCIIONB3YS (U3HUECKUE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEAOBATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOMHUKOB, 3akoH Jlkoyns—JIeHma, 3aKOH SJIEKTPOMArHUTHOW
WHIYKITMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHE ODWHIITEHHa g GororddekTa,
3aKOH COXPAaHCHHS DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHECHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PaIMOAKTUBHOIO pacmajia, Mpy 3TOM pasiinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEIeNATh HAMIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh M300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUNW W
IPOLIECCOB C HCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: TMPHU 3TOM
dbopmynupoBaTth TpoOJeMy/3amady W THIOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO O0OpYIOBaHUS, TPOBOAWTH OIBIT W
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3UUECKUX BEIUYUH, MTPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH C HUCIOJIb30BAHHEM
OpSIMBIX HU3MEPEHHI: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYHMH B BHUJE TAOIUI] U
rpaduKoOB, ATaTh BHIBOABI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

coOII01aTh MpaBuiia 0€30MacCHOro TpyAa MpHU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W MPOEKTHOMU
JEATENHbHOCTA C WCTOIh30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemaTth pacuéTHbIe 3a7a4dl C SBHO 3aJlaHHOW (DU3UYECKONW MOJIETBIO,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4u



BEIOWpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOIUMBbIE NIl €€ pelleHUs, NPOBOAUTH PAcCUYEThl M OLICHHBATh PEAIbHOCTb
NOJyYEHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHbIE 3a/1aUd: BBICTPAUBATh JIOTUYECKU HETIPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue sIBJICHNUS;

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBIIeHUs Y4eOHOW W HAYyYHO-TIOMYJSIPHOU MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO;

OOBSCHATH TPUHIUIIBI JEHCTBUS MAaIlWH, TMPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inydaTh yCIOBUSA WX OE30MMACHOTO MCIIOIb30BAaHUS B TIOBCETHEBHOU
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKEe B TOBCETHEBHOW KU3HH
JUIsl o0ecriedeHus: 0€30MacHOCTH MpHU OOpaIlleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBbS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUSI B OKPY KAIOIIEH CPEAE;

paboTaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh padOTy TpyNIbl, PAUUMOHAIBHO pAaCHpENeNsiaTh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYaAllUAX, aJI€KBATHO OLIEHUBAThH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.
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5.1 DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 E;I[ZHZI;T:;(;(I)lzls £41c07c
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