AHHOTalusA K padoyeil mporpamMmme
yueOHoro npeamera «®@usuka» (6azoBblii ypoBenb), 10—11 kiaaccebl

PaGouas mporpamma yuebHOro mpeamera «®Pusnka» (0a30BbI ypOBEHB)
o0s3aTenbHOM  TIpeaMeTHOW  obmactu  «EcTecTBeHHO-Hay4YHBIC — MPEAMETHI»
pazpaborana B cooTBeTcTBUU ¢ NyHKTOM 18.2.2 ®I'OC COO u peanusyercs B
2024-2025 yu.r. B 10-11 kmaccax amnst Bcex mpoduiieit 00ydeHusl.

Pabouas nporpamma pa3zpaboTaHa y4yuTeIEM B COOTBETCTBHH C MOJOXKEHUEM
0 pabouux TmporpaMmax ¢ ONpEeJeNseT OpraHu3aluio 00pa3oBaTEIbHON
JESTENbHOCTH YYUTEJIEM B IIIKOJIE MO TAHHOMY yU4eOHOMY MpPEAMETY.

Pabouass mporpamma ydeOHoro mpeamera ssisercs dacteio OOIT COO,
OIPEAEIISAIOIIECH:

- COZIEpKaHuUE;

- IUTaHHpYEMBbI€  pe3yJbTarTbl  (JIMYHOCTHBIC,  METAampeIMETHbIE U
peaMETHBIC);

- TEMaTUYECKOE MJIAHUPOBAHUE C YUETOM pabodeil mporpaMmbl BOCITUTAHUS U
BO3MOKHOCTBIO HcnojibzoBanus JOP/IOP.

[Ipn peanuzauuu nOporpaMMbl HCIOIB3YETCSA CIEAYIONIEe MaTepUuaibHO-
TEXHUYECKOE 0OecIeueHue:

- uudpoBas maboparopust s IKOJIBHUKOB lleHTpa o00pa3oBaHus
€CTECTBEHHO-HAy4YHOU HanpaBiIeHHOCTH «Touka poctay;

- HoyTOyku lleHTpa oOpa3oBaHUsI €CTECTBEHHO-HAy4YHOW HAIpPaBJICHHOCTH
«Touku pocray;

- uHTepakTuUBHas maHenb lleHTpa o00pa3oBaHUS €CTECTBEHHO-HAYYHOUN
HanpaBieHHOCTU «Touku pocTay.
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COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb 3SKcliepuMeHTa M TEOPUM B IMPOLECCE IO3HAHUS TPUPOIBL.
DOKCHepUMEHT B (PUBHKE.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
®u3znyecKre 3aKOHbl U TEOpUU. ['paHHIBl TPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTHU JIIOJIEH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CnoxeHue nepeMeneHni U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonunelinoe  aBuxkeHue. J[BUKEHME  MarepualbHOW  TOYKH 1O
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIETIHBIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaOntonenue nBukeHusi Tena, OpPOIIEHHOrO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, MPOWICHHBIMUA TEIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akoH HeroToHa
IUISl MaTepUAIIbHOM TOYKU. TpeTuit 3aKkoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cwiibl M1 U3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPAaHEHUs HWMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedhopMupoBaHHONW  mpyxkuHBL ~ [loTeHImanpbHas dSHeprus Tena  BOIU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIUM CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXaHUYECKON YJHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleld. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUH HACANTbHOTO raza. AOCOJIIOTHAs TemiepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, 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.

OnbITHI, JTIOKa3bIBAIOIIIHE 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 MEXKy TapaMeTpaMU COCTOSIHUSL 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:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y I€IbHAs TEIUIOEMKOCTh BELIECTBA.
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 TteroBoil mamuHbl. [ukn KapHo u ero xo3¢d@dUIMEHT MOJIE3HOTO
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.

OnpIT 1o aauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsT BJIAXKHOCTh BO3ayxa. HaceleHHBIM map. YaenpHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpeMmeHHblE Marepuaibl. [lnaBieHune u
KpucTayum3amus. Y aenbHas Teriora rmiaasiaeHus. Cyonumanms.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MJIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenrne OTHOCUTENBHON BIAXHOCTH BO3/1yXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OneKTpu3auuss Tel. OJEKTpUYECKUi 3apsa. JlBa BuAa DIEKTPUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apsnoB. 3akoH Kynona. ToueuHblil d5eKTpUUECKU 3apsi.
Onexrpuueckoe moine. Hampsok€HHOCTh dnekTpuueckoro noinsd.  IlpuHnun



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anextpoctatmyeckoro  mons.  I[loreHuman.  Pa3zHOCTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi 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.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

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 CONPOTUBIICHUE HCTOYHMKA TOKA.
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 TUCCOUHALUS. DIEKTPOIIHU3.



DJIeKTpUUECKUil TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbLHBIN
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, MOTYIIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

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.

HckpoBoii pa3ps U MpOBOAUMOCTD 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, MOJIAPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS 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 WM JApPYTHE), JBUraTeldb BHYTPEHHEIO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, 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

I[loctostHHBIE =~ MarHuThl.  B3auMoaeMcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM WHAYKUMH. [IpyHOMO cynepno3uuuu
MAarHUTHBIX MOJIek. JIMNHMKM MarHUTHON WHAYKIWU. KapTMHa JMHUM MarHUTHOU
VHAYKIIUU MOJIS IOCTOSTHHBIX 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.

TexHUYeCKHEe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHuThl, BJEKTPOMArHUThl, BJIEKTPOJBUraTEIb, YCKOPUTEIH AJIEMEHTAPHBIX
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.

Hccnenoanune AEMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBiIeHUS 3NEKTPOMATHUTHON HHAYKIIMH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
INapmonuyeckue konebanus. Ilepuon, yactora, amrmuTyaa u ¢asza KojieOaHUi.
[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 K0JIE0AaTeIbHOM 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.

HccnegoBanne NEpeMEHHOIO TOKa B ILENM W3  MOCIEAOBAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHuss M JiuHa BOJHbL [lomepeuHble W MOPOAOIBHBIE BOJIHBI.
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 BoaHe. CBoMcCTBa
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.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
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.



UccnenoBanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoAspu3auus, AuppaKuus, UHTephepeHIIus.

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.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

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

ColOuparompie W paccewBaromue JUH3BL. ToHKas JuH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparolIUX U paccerBaKIIUX JIMH3aX. DopMylia TOHKON JTUH3BL. YBEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasi ontuka. WuTepdepenuusi cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YclIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHn4eckrue yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHME: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE pPaACHpOCTpPAHEHUE, OTPAKEHUE W IMPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

UccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIA.

Habmonenue unrepdepeHinm ceera.

Habmonenue audpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HalGntonenue nonspuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomoi



N3mepenue nokaszatesns IpeaoMIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OpUMEHUMMOCTHM  Kjiaccuyeckod — MexaHuku.  [loctynatsel
CHELUAJbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JUHILTENHA.
OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEIJIECHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsI3p Macchl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBL. DHEPTHUS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBs3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
Otkpsitue u uccnenoBanue horodddexra. Onwitel A. I'. CToseroBa. 3aK0HBI

dororddexra. YpaBuenue DunmTeitHa 1t hoTodpdekra. «KpacHas rpanunar
doTodrddekra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTynK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(]heKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenune u mormounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bomusl e bpoiis. KopnyckynsipHO-BOTHOBOM
JyaJTu3M.

CHoHTaHHOE U BBIHYK/ICHHOE M3JTy4YCHHUE.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

Halntonenue nuHeyaThIX CIIEKTPOB U3ITYUESHHUSL.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3nyuyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Bunsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. ODIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4YeHHE. 3aKOH PaJOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. JledekT macchl sipa.

SnepHsle peakuuu. JleneHue U CUHTE3 sAIEp.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOiemMbl W TEPCHEKTHBBI
AJIEPHOM SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTETHKHU.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIE B3auMoielicTBUs. EMuHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHr4ecKkue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otamnbl pa3BUTHS acTpoHOoMUU. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE
aACTPOHOMMH.

Bupn 3Bé3gHoro Heba. Co3Be3qus, spKue 3BE3NBI, IUIAHETBI, UX BHJIMMOC
NIBHOKEHHE.

CoaHeyHas cucTeMma.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHeprur ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaldbHBIM KiIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW TOCJEAOBaTEILHOCTH. BHYyTpeHHee cTpoeHue



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

Pons Qusukn © acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEIO0BEKa, pOJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTHHE MUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHWEM METOJOB HAYYHOI'O
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
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMYECKOW PEIIETKH, CHEKTPaIbHBIN
AHAJIN3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oTOChEMKA 36MHOIN TOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUH.

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.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE 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
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3aIINH;

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

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHUYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIIGHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOILIECHUE K MUPY, BKIIFOYAs ICTETHKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) TPyA0BOT0 BOCTIMTAHUSI:

MHTEpPEC K Pa3IU4YHBIM cepaM MNpOoPEeCcCUOHAIBHOU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOP
Oyny1ieit mpodeccuu 1 peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOr0 BOCITHTAHUSI:

c(OPMUPOBAHHOCTh 3IKOJIOIMUYECKON KyJIbTYpbl, OCO3HAHHME TJI00AIbHOIO
XapakTepa 3KOJOTHYECKUX IPpobIieM;

MJIAHUPOBAHUE U OCYIIECTBJIEHUE IECTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclMpeHre OmbITa JEATEIbHOCTH SKOJOIMYECKOM HaNmpaBI€HHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBIATh  IPOEKTHYID M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMyJupoBaTh U aKTyaJIUM3UpOBaATH  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIH ACATEIbHOCTH, 3aJaBaTh IapaMEeTpPbl U KPUTEPUU HX
JIOCTHKEHHUS;
BBISBJISATH 3aKOHOMEPHOCTM W MNPOTUBOPEYMST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIMXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAMHUPOBATh H  BBINONHATH pabOTy B YCIOBHUSIX  PEAbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBbie ncciaenoBare/bCKue J1elCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH W METOJAMU
(u3nYecKoil HayKH;



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
UHTEPIIPETallud, MPeoO0pa3oBaHUI0 W TPHUMEHEHHIO B Pa3IHYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

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

CTaBUTh M (OpMyJauMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30OBATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

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

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE HJIEH, NIpeJiaraTb OpUTrMHAIbHbIE MOAXO0/bI 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
3aja4 ¢ CoOONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTUEHBI, pECypcocOEpeeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

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

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIEC JeCTBHS:
OCYIIECTBIISATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOMH
NeSTENbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalludi W CMsT4YaTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON W WHIUBUIYUIBHOU
padoThI;

BBIOMpATh TEMAaTUKYy U METOAbl COBMECTHBIX JEHUCTBUH ¢ Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KKIOTO WICHA KOJUIEKTUBA;

MPUHUMATh I1EJIM  COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ MNOCTHXEHUIO: COCTABIJISITH IUIAH JEHWCTBUM,
pacmpenensiaTb pojd ¢ Y4€TOM MHEHHMH YYacCTHHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4€CTBO CBOET0 BKJAJa M KaXJOr0 YYaCTHHUKA KOMAaHIbl B
oO1IMi pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C IIO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B PA3IMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATENBHYIO JCSITEIBHOCTh B 00JACTH
GU3MKH W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYTUPOBATH
COOCTBEHHEBIC 33J1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJHEHUS MPAKTUYECKONW padOTHI C YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATNIOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 34 PEILIECHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMH B 00JaCTH
(bu3HKH, TOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLMOHAJIbHbIA HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBHI B JICSITEIHHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BIIQJICTh  HABbIKAMU  TO3HABATENbHOM  pedliekcMH Kak  OCO3HAHUA
COBEpIIaEMbIX JCHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, MX PE3YJbTaTOB U
OCHOBaHUI;



UCITOJIB30BATh MPUEMBI PEIICKCUU TSI OLICHKH CUTYaIllH, BEIOOpa BEPHOTO
peIIeHus;

YMETh OIIEHUBATh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHUIO;

IPUHUMATh MOTHUBBI W apryMEHTHl JPYrUX TIPU aHalM3€e pe3yJbTaToB
JeSITeNIbHOCTH,

PUHUMATh Ce0s, TOHUMasi CBOU HEJOCTATKH M JIOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apryMEHTBhl APYrUX TIPU aHallU3e pe3yJIbTaToB
NeSITeTbHOCTH,

PU3HABATh CBOE MPaABO M MPABO APYTHX HA OMIUOKH.

B mpomecce mocTrKeHHS JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS IPOTPaMMBbI
no (Qu3MKe i1 YPOBHS CcpeaHero oOmero oOpa3oBaHUS y OO0y4arolmuxcs
COBEpIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, TIPEAOIar Al
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOITMOHATIBLHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 33 CBOE TIIOBEJEHHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K
AMOITMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIFOYAIOIICH CTPEMJICHUE K JTOCTHKCHUIO IEIH U
yCHeXy, ONTHMH3M, WHHUIIMATHBHOCTH, YMCHHE JEHCTBOBATh HMCXOJsS M3 CBOHMX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €T0 TMPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTNIEPEIKMNBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMmeTHBIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepHalibHas TOYKa, MHEepIUaIbHas cucTemMa oTcuéra, abCOoMOTHO TBEPAOE TEIO,
WJICATbHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUECKUH 3apsi/i PU pelIeHUH (PU3NUECKUX 3aj1ay;



pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHWKHU, MOJIEKYJIIPHO-KMHETUYECKONM TEOpPUH CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJIMHEMHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeJl, IABUKEHHE 10 OKPYXHOCTH, HHEpPLHA,
B3auMoJielicTBUe Tell, nu(dy3us, OPOYHOBCKOE JIBM)KCHHUE, CTPOSCHUE JKHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HArPEBAHMHU (OXJIAXKIEHUH ), TEILJIOBOE
paBHOBecHE, WCIIapeHUe, KOHACHCAIUs, TUIABJICHHE, KPUCTAJUIM3alUs, KHUIICHHE,
BJIQXKHOCTb BO3/yXa, IOBBIIICHNE JaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBs3b MEXKIAYy IIapaMeTpamMu COCTOSHMS Ta3a B HM30IpOLEccax,
ANEKTPU3aLHUs TEJl, B3AUMOJEHCTBUE 3apsJI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysl (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MYTh, INEPEMEIICHHE, CKOpPOCThb, YCKOPEHHME, Macca Tena, CHJIa,
UMIYJIbC Tella, KWHETHYECKasl SHEprus, MOTEHIMANbHAs SHEPrusi, MeXaHu4YecKas
paboTa, MexaHWMYecKas MOIIHOCTh; HIpPH OINMCAHWU MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCHOJIb3YEMBIX BEIMYUH, WX OOO3HAUEHUS W EIUHMIIBI,
HaXoAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEIMYMHAMU;

OMHCHIBATh HM3yUYEHHBIC TEIUIOBbIE CBOMCTBA TEN W TEIUJIOBHIE SBJICHUSA,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KWHETUYECKasi SHEPrusi XaoTUYECKOTO JBUKEHHSI MOJIEKYJ, CpEeIHEKBaIpaTUyHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KO3 (UIIMEHT TMOJE3HOTO JEWCTBHUS TEIUIOBOTO JBUraTessl; NpU ONUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (UBUYECKUH CMBICI HCMOJIb3YEMbIX BEJIMYMH, HX
0003HAYeHUsI W €IUWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO
($U3NYECKYIO BEIMUUHY C APYTUMHU BEIUYUHAM;

OMUCHIBATh U3YUYEHHbBIE PJIEKTPUUECKUE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIUYUHBL: JJIEKTPUUYECKUN 3apsii,
ANEKTPUYECKOE MOJIe, HAIPSHKEHHOCTD IMOJIsl, MOTEHUHAJl, pa3HOCTh MOTEHLNAJIOB;
OpU ONHCAHWHM TPABUIBHO TPAKTOBATh (DU3MUECKHA CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] MU EIUHMIBI; YKa3blBaThb (POPMYJIbI, CBSA3bIBAIOLINE
JTaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTMMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Yys (hU3nueckue
3aKOHBI U MPUHLHUIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akons HeroTona,
3aKOH COXpPAaHEHUS MEXaHMYECKOM »JHEpPruM, 3aKOH COXPAHEHUS HMIIYJbCA,
OPUHLKIT CYNEepHO3UIUN CHJI, TPUHLUI PABHOIpPAaBUS HHEPLUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEUIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON PHEPrUU TEIUIOBOIO JBUKEHUS MOJIEKYJI C
aOCOIOTHON TeMIlepaTypoi, MEpBbI 3aKOH TEPMOIAUHAMMKH, 3aKOH COXpPAaHEHUS
AJIEKTpUYECKOro 3apsina, 3akoH KynoHa, mpu 53TOM pa3inyaTh CIOBECHYIO



(GbOopMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHWE W YCIIOBUS (TPaHUIIBI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIMIBI JEHCTBHUS MAIllUH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHUS MX O€30MacHOr0 MCIOIb30BAaHUS B
IIOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, TPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIIOKEHHOTO OOOPYIOBaHHWSA, MPOBOJUTH OMBIT H
bopMyJIUpOBATH BHIBOBI,

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUST (PU3UUYECKUX BEIUYUH, TPU
TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bl OLIEHKHU MTOIPEIIHOCTEN N3MEPEHNM;

UCCJICIOBATh  3aBUCHMOCTH  MEXAY  (U3HYECKUMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJYYECHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYHUH B
BUJIe Ta0IuUIl U rpadKOB, AENaTh BRIBOABI 110 PE3YyJIbTaTaM UCCIIECI0BAHUS;

cobrofaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENHCKOW U IMPOEKTHOM
JIESITETLHOCTH C HCIOJIB30BAHHUEM H3MEPUTEITBHBIX YCTPOWMCTB M JIaOOPATOPHOTO
000pyaOBaHuUS;

pemiaTh pacuéTHbIC 3a7ayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1a4u
BBIOMpPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMBbIC I €€ PElIeHHs, TPOBOAUTh PACUYEThl M OIICHUBATH PEATbHOCTH
TIOJIYYCHHOTO 3HAYCHHS (PU3HYCCKON BEITMUNHBI,

peniaTh KaueCTBEHHbBIC 3aa4i: BHICTPAUBATh JIOTUYECKH HEITPOTHBOPECUUBYIO
LEMOYKY PACCYXKJICHHII C ONOpOM Ha H3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4eOHbIX  3ajlad  COBPEMEHHBIE
uH(}OPMAIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
¥ TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYSHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAITHIO;

PUBOJAUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCITOJIP30BaTh TEOPETHYCCKUE 3HAHUS MO (U3NKE B MOBCETHEBHON JKU3HU
JUTsl o0ecrieueHus: 0€30MacCHOCTH MpU O0pallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJIsI COXPAHEHHS 3J0POBbSI U COOIIOJICHUSI HOPM 3KOJOTHYECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTaTh B Tpynmne C BHINOJHEHUEM pPa3IMYHBIX COIUMATIBHBIX PpOJIEH,
IUTAaHUPOBATh pabOTy TPYIIbI, PAlMOHAIBHO pACHpeNesiTb OO0S3aHHOCTU U
IJIAHUPOBATh AESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE paccMaTpUBaeMON MPOOIEMBI.

K xonmy oOydenuss B 11 kJjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUIN:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B Pa3BUTUA COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUW, B MPAKTUYECKOW NESATENBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
¢bu3HYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HYECKHX MOJIEICH:
TOYECUHBIN AJEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, siAepHAas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO sipa MpH pelieHuu (PU3nYecKux
3ajad;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (IMPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOM (PU3UKU: DJIEKTPUUECKAsk MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHUTOB, JJICKTPOMarHuTHas WHAYKUHWS, JACHUCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDXKYIIUWUCS 3apsifl, AJEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIpPOCTPAHEHUE CBETA, OTPaKEHHE, MPEIOMIICHUE,
unTepbepeHus, audpakius W TOJMApPU3alMs CBETa, JHUCIEPCUs CBETa,
doToanekTpudeckuii 3G ekt (porodaddekT), CBeTOBOE TaBICHNE, BOSHUKHOBECHUE
JUHEWYATOro CHEKTpa aromMa BOJOpPOJd, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaTuOaKTUBHOCTB;

ONUCHIBATh M3YYECHHBIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJEKTPUUYECKYI0  MPOBOJUMOCTh  Pa3IU4HBIX  Cped) U
AJIEKTPOMArHUTHBIEC SIBIICHUS (MPOLECCHI), UCMHOJIb3ys (U3UYECKUE BEIUYUHBI:
ANEKTPUYECKUIN 3apsill, CHJIA TOKA, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJIBIKYIIAs CHia, paboTa TOKa,
WHJIYKIIMST MAarHUTHOTO TMoJisA, cwia Awmmepa, cuia JlopeHiia, WHIyKTUBHOCTb
KATYIIIKW, SHEPrus JJIEKTPUYECKOT0 U MAarHUTHOrO TMOJeH, MEepHoJ M YacToTa
KoiebaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsij U Cujla TOoKa B MpoIecce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKasi CWjia JIMH3BL, NMPU ONUCAHUU NPaBUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUS U €AUHUIILI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;



OMHCHIBATh W3yYCHHBIE KBAHTOBBIC SBJICHUS W TMPOIECCHI, HUCHOIB3YS
¢u3nYecKue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
JacTOTa CBETA, SHEPTH U UMIYJbC (OTOHA, IEPUO TIOJTypactaaa, SHEPTHs CBI3U
QTOMHBIX sJIep, NPH OIKMCAHUHU TPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W €JUHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JIaHHYIO (U3MYECKYI0 BEJIUYUHY C JPYTUMH BEIMYHMHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NIECKON BETUUMHBI,

aHAIM3UPOBaTh (PU3MUECKHE TMPOIECCHl U SBIICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI U MPUHIMUIIBL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHPHOTO M MapauIeIbHOTO
COCIMHEHUsI TPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH DIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSIMOJUHEHHOTO0 PacipoCTpaHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OWHINTeHa /it doTtorddexra,
3aKOH COXpaHEHWsS DHEPryd, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUIECKOTO 3apsiia, 3aKOH COXPAaHEHUsS MacCOBOTO YHCIA, TOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3iudaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHE M YCIOBHUS (TPaHUIBI, OOJIACTH)
IPUMEHUMOCTH;

OTIpeIEIIATH HAMPaBJIEHNUE BEKTOPAa HHAYKIIMA MAarHUTHOTO TIOJIS MPOBOTHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTb W ONHCHIBaTh M300paKEHHUE, CO3/1aBaeMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUH W
IPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH: MPH 3ITOM
dbopmynupoBath TpobieMy/3agady M THNOTE3y Yy4eOHOro dKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 TMPEIIOKEHHOTO OOOPYIOBaHHUS, MPOBOJUTH OMBIT H
dbopMyIUpOBaTh BHIBOBI,

OCYIIIECTBIIATH NMPSIMbIE U KOCBEHHBIC U3MEPEHUsI (PU3HMYECCKUX BEITUUYUH, TIPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIMOCOO M3MEPEHUS W HUCIOJIh30BaTh W3BECTHBIC
METO/bl OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIeIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUM: TPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BHUAC TAOIUIl U
rpaduKoB, AIaTh BHIBOJBI ITO PE3yJIbTaTaM UCCIICIOBAHMS;

cobiroaTh npaBuiaa 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAaHUN B
paMKax y4eOHOTro OSKCIEpPUMEHTa, Y4eOHO-MCCIENOBATENHCKOW U TMPOEKTHOM
JESATETHPHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pya0OBaHUS;

pemiaTh pacuéTHhIC 3a7a4d C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIONIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIn3a YCJIOBHS 3a/1a4u



BEIOWPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (hOPMYIIHI,
HEOOXOJMMbIE Jisl €€ pEelIeHUs], MPOBOJUTh PacyE€Thl U OLICHUBATH PEATbHOCTH
MOJIy4YE€HHOI0 3HaYeHUsI (PU3NYECKON BEJIMUUHBIL;

peniaTh KaueCTBEHHbBIE 3a7a4i: BHICTPAUBATh JIOTUYECKH HEITPOTHUBOPEUNBYIO
LEMOYKY PACCYKJIECHHII C ONOpOM Ha H3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJB30BaTh  TPU  pEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYYSHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOJTydYaeMyr0 HH()OpMaIIHIO;

OOBSACHATH TMPUHIUIBI JEHCTBUS MAallluH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHS MX O€30MaCHOTO MCIOJIb30BAHUS B MIOBCEIHEBHOU
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJB30BaTh TEOPETUUECKUE 3HAaHMS MO (U3UKE B TMOBCEIHEBHON >XKHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXPAHEHUS 3I0POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaOIIEH CpeIE;

paboTaTh B Trpynmne C BbHINOJHEHUEM pPa3IMYHBIX COIUATIBHBIX PpOJIEH,
IJIAaHUPOBATh PaldOTy TPYIIIbI, palMOHAIBLHO paclpeiessaTh O0sS3aHHOCTH U
IJIAHUPOBATH AESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIEMBI.

IIpu peanu3zanuu NporpaMmMsbl UCHOJb3YeTCH CJeAylolliee MATePUuaIbHO-
TeXHH4YecKoe odecrneyeHue:

- nuudpoBas maboparopuss mus mKoJbHUKOB lleHTpa 00pa3oBaHUs
€CTECTBEHHO-HAYYHON HampaBleHHOCTH «Touka pocTay;

- HOyTOyku lleHTpa 0Opa3oBaHUs €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH
«Touku poctay;

- WHTepaKTWBHas TmaHenb lleHTpa  00pa3oBaHHMS €CTECTBEHHO-HAyYHOU
HarpaBiaeHHOCTH «Touku pocTay.
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