PabGouyas nporpamma y4ye0Horo npeamera «®@u3nka» Ha YPOBHE CPeIHEro
o0mrero oopasoBanus (0a30Bblil YPOBEHbD)

Conepxanue yueOHOro npeamera «@u3nka» Ha YPOBHE CPeAHEro 001ero
oOpa3zoBanusi (0a30Bblii YPOBEHD)

10 KJIACC

Paznen 1. @®u3uka ¥ METOAbI HAYYHOTO MO3HAHUS

®u3uka — Hayka O npupoxae. Hayunbie mMeToabl NMO3HAHUSA OKPYKAOLIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMHM B IIPOLECCE NO3HAHUSA IPUPOJIBI.
DKCIIEpUMEHT B (PU3UKE.

MopenupoBanue (pU3MYecKUx SABJICHUA W TpolueccoB. HaydHble TMIOTE3bI.
®uznyeckre 3aKOHbl U TEOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOPMUPOBAHHUU COBPEMEHHON Hay4HOW KapTUHBI
MHPA, B IPAKTUYECKOU ESATENBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe aABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemeliienne, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTh) M
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIHUU HA OCH CHUCTEMbI KOOPAWHAT.
CrioxeHne nepeMenieHui 1 CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsAMOJIMHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U MEPEMEUICHUS
MaTepuaibHONW TOYKU OT BPEMEHH.

CBoOosHOE mazieHue. Y CKopeHue CBOOOHOTO MaeHHS.

KpuBonmuuennoe  nBuxeHue. JIB)KEHHME  MaTEpUAIBHOM  TOYKH IO
OKPYHOCTH C IIOCTOSIHHOM MO MOIYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHENHAS
ckopocTh. [lepuoa u yactora obpaiienus. LleHTpocTpemMuTeIbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JBU)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIC MEPEIAUH.

Llemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALNS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABUKEHUH C UCITOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxkeHus: Tena, OpOIIEHHOrO MOJI YIJIOM K TOPU30HTY U



TOPU30OHTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.

Hamnpasnenue cCKOpoCcTH Npu JBUKEHUH 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenne HEPABHOMEPHOTO ABWKEHHUS C LEIBIO ONPEIEICHUS MTHOBEHHOM
CKOpOCTH.

HUccnenoBanne COOTHOLICHUST MEXAY IyTAMH, MPOWJICHHBIMUA TEIOM 3a
MOCJIENOBATEIbHBIE pPAaBHbIE MPOMEXKYTKH BpPEMEHU TMPHU PaBHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOW HYIJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBrxeHus Tea, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutTenbHOCTM  l'ammnes.  IlepBeiii  3axkoH  HbrotoHa.
HNuepuuanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUI MaTEpUaIbHOM TOUKHU. Tpernit 3akoH HproTOHA 1711 MaTeprabHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbKEeHHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuita conpoTUBIICHUS TIPU IBUKEHUHU TEJIA B JKUJIKOCTH WM rase.

[TocTtynaTensHOE U BpalaTeabHOE IBUKEHHE a0COIIOTHO TBEPAOTO TEIa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauleHus. llneyo cumnbl. Ycnosus
paBHOBECUS TBEPIOIO TEA.

TexHndeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aMMOJICUCTBYIOIIUX TEII.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

CrnoxxeHue CuJl.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMaIiiH.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbXEHUSI.

YcnoBus paBHOBECHUS TBEPAOTO TeJia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydenne ABmxeHns OpycKa Mo HaKJIOHHOM MIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT uX AehopmMariii.

UccnegoBanne ycinoBUl paBHOBECUS TBEPJAOrO TeEla, HMMEIOUIETO0 OCh
BpAILICHHUS.

Tema 3. 3aKonbl cOXpaneHusn 6 Mexanuke

NmMmnynbc MartepuaibHOM TOYKH (Te€ia), CUCTEMbl MaTEpHAIbHBIX TOYEK.
NmMnynbe cuiibl U1 U3MEHEHUE UMITyJIbCa Tela. 3aKOH COXPAaHCHHS HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pa6ora cuibl. MOIITHOCTD CHIIBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs YIpPYro
nedhopMupoBaHHO  TpyKuHbl.  [loTeHIumanbHas HHeprusi Teaa  BOJU3HU
ITOBEPXHOCTHU 3EMIIH.

[loTennuanpHple W HENOTeHIHaIbHble  cuibl.  CBsI3b  pabOTHI
HEMOTECHLIHAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HSHEPIMU CUCTEMBI TEIN.
3aKOH COXpAaHEHUSI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre ycTpOMCTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITyJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBEHON SHEPTHH B KHHETUYECKYIO K 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3yuyenune abCOMOTHO HEYNPYTOro yJapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

Uccnenosanue cBsizu pabOThl CHJIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJla Ha TPUMEPE PACTSKEHUSI PE3NHOBOTO JKI'yTa.

Pa3nen 3. Mogiekyasipaasi Gu3uKa U TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJ0XEHUSI MOJICKYISIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Hubddysus. Xapakrep ABUKEHUS WU
B3aUMOJICMCTBUSL YaCTULl BewlecTBa. MoJenu CTpOEHHsS Ta30B, XKUIAKOCTEH U
TBEPJIBIX TET U 00BSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locrosanas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u €€ msMmepenue. lllkama remneparyp
Llenbcus.



Mopens  upeanpHOoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETHUYECKOW TEOpUHM HACAIbHOrO raza. AOCOIIOTHAas TeMIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPruM TEIJIOBOTO ABWKEHMS dvactul rasa. lllkana
temneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHne MenaeneeBa—KnanelpoHa.
3akon Jlanbrona. M3omponiecchl B Ua€albHOM ra3e ¢ MOCTOSIHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmneiTel 0 JUGPY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMOJECHCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUSA HJICAJIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

OmnpeneneHre Macchl BO3/AyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE M3MEpPEHUM
00BbEMa KOMHATHI, TABJICHUS M TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKIy TapaMeTpaMH COCTOSTHUS Pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoauHaMuueckass cUCTeMa. BHYTpPEHHsAsSI SHEPrusi TEPMOANHAMUYECKOU
CUCTEMBI U CIOCOObI €€ n3MeHeHus. KonudecTBo TermioThl U padota. BHyTpeHHss
SHEPrus  OJHOATOMHOIO  HJealbHOro  raza. Buasl  Temsonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAsI TEIJIOEMKOCTh BEIEeCTBA.
KonnuecTBo TEMIOTH NpH TEIUIONEpeaye.

[Tonsitue 00 agmabarHoMm mporecce. [lepBbIii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHre MepBOro 3aKOHA TEPMOJAMHAMHMKU K u3ompoueccaMm. I'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTuMoCTh TIPOIIECCOB B TPHUPOJIE.

TermioBeie mMamuvHbl. [IpUHIUIBI IEMCTBUS TEIUIOBBIX MAILIKH.
[IpeoOpazoBanusi sHEpPruM B TEIUIOBBIX MainHax. KoadduiueHt moiae3Horo
nerctBug TemnoBol mamwuHbl. [ukn KapHo u ero kosd@uimeHT mnosie3HOro
JNEUCTBUA. DKOJIOTHYECKUE TPOOIEMbI TEIII0IHEPTE€TUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOJUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPTUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
MpoOKW W3 OYTBUIKK TOJA JCHCTBHEM CKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTpAIIHS).

N3meHeHne BHYTpEHHEN S3HEPTrUun (TEMIIEpaTyphl) TeIa MpH TeIUIonepeaaye.

OnpiIT 1o aauabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu mapoBoil TypOHWHBI, ABUTATEINSI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JBUTATEIIA.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3mepeHne yaenbHON TEINIOEMKOCTH.

Tema 3. Aepecamuvie cocmoanus eeuwecmea. Dazoewvie nepexoonl

[Tapoo6pa3oBanue u koHjaeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAsS U
OTHOCHUTEJIbHASL BJIXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YjaenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT 1aBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue xpucrtaiel. CoBpemeHHble Martepuaibl. [lmaBnenue wu
KpUCTaJUIU3aIus. Y ieJibHas TerioTa miasneHus. Cyomumarnus.

YpaBHeHUE TEMI0BOTO OanaHca.

TexHuyeckre yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOIYUYEHHUS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAaHOMAaTepUaJioB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenuve npu NOHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenre HarpeBaHus U MUIaBJICHUS KPUCTAJTMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckui sxcnepumenm, nabopamopuvie padbomul

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Pazjnen 4. DyieKTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OneKTpu3aums Tell. OIJEKTpUYECKuil 3apsia. /JlBa BuAa DIEKTPUUYECKUX

3apsiioB. [IpOBOMHMKHK, TUAJIEKTPUKUA W TMOJIYNPOBOJHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa.



B3aumogeiictBue 3apsioB. 3akoH KyioHa. To4euHBI ANeKTPUUECKUI 3apsil.
Onektpuueckoe mnone. Hanpspk€HHOCTh  anekTpuueckoro mnoiid.  [IpuHuumn
CYyHEPHO3ULINH BJIEKTPUUECKUX MOJeh. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
HOJISL.

Pabora cun  snekrpocratuueckoro  mons.  IloreHuman.  PasHocTh
MOTeHUHAIOB. [IpOBOMHMKM W JUANEKTPUKKM B DJIEKTPOCTATHYECKOM  IIOJIE.
JlusnexTpruyeckasi MPOHUILIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh INIOCKOIO0 KOHJIEHCATOPA.
DHeprus 3apsHLKEHHOTO KOHJIEHCATOopA.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHUE: BIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3alllUTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIMI ACHCTBUS 3JIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMBIEKTPUKY B JJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHZEHcaTopa OT IUIOIIAIN
IIJIACTUH, PACCTOSHUS MEXAY HUMU U TUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHEPrus 3apsHKEHHOIO0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl

M3mepenne a1eKTpOEMKOCTH KOHAECHCATOPA.

Tema 2. llocmoannwtit 2.1exmpuueckuit mok. Toxu 6 paznuunplx cpeoax

ONEeKTpUYECKN TOK. YCIOBUS CYLIECTBOBAHHS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [TIocToOsHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DONEKTPUYECKOE CONMPOTUBJIEHUE. Y AEIBHOE CONPOTUBIIEHWE BELIECTBA.
ITocnenoBarenbHOE, NapaJUIEIbHOE, CMELIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGota oanexktpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBUXKYILAsA CUJIA U BHYTPEHHEE CONTPOTUBJIEHNE HCTOYHUKA TOKA.
3axon Oma JiJ1s1 TOJTHOM (3aMKHYTOM ) AnekTpudecko nenu. KopoTkoe 3aMbIkaHKe.

OJIEKTpOHHAs  IPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXITPOBOIUMOCTD.

DOnexkTpudecKnii TOK B Bakyyme. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHass MIpUMECHAas IIPOBOJIUMOCTD
noJIynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.



OnexkTpuyecknuidi TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS JUCCOLHALMS. DIEKTPOIIHU3.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monuus. [1nasma.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: aMIIEpPMETP,
BOJITMETP, PEOCTaT, HCTOUYHUKH TOKa, DJIEKTPOHArpeBaTeiabHble IMPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JUO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne cuiipl TOKA U HAPSKEHHUS.

3aBUCUMOCTb COIIPOTHBIICHUS HUJIUHAPUYECKUX MPOBOJHUKOB OT JJINHBI,
IJIOIIA/IH MOTIEPEYHOIO CEUECHHS M MAaTEPHAIA.

CMmeliaHHOe COeTMHEHNE TPOBOAHUKOB.

[IpsmMoe wW3MepeHUe >SIEKTPOABMKYIIEH Ccuibl. KopoTkoe 3ambIKaHUE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOA.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomol

N3ydeHne cMEmaHHOro COEAMHEHUS PEZUCTOPOB.

W3mepeHne 3JIEKTPOABMKYILIEH CHIJIbI UCTOYHHUKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenue snekTposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenne kypca gusuku 6a3oBoro ypoBHs B 10 kjacce ocCyIiecTBIsETCS ¢
Y4ETOM COJEPIKATENBHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, Hay4YHBIH (pakT, rumote3a, (u3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOAECHUE, SKCIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHMH, JMHEHHas (QyHKUu,
napabona, runepOosia, ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK]IECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JABHKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIUIOOOMEH HUBBIX OpPraHU3MOB (BUIBI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.



Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB ¥ MOJIEKYJ, MOJIb
BEIIECTBA, MOJISPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TN, XKUAKOCTEU H
ra3oB, JJICKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs IAUCCOLMALIMS,
raJIbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3OBaHUE BUKEHUU C HMCIOJb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHHUKE, IOJIIMIIHUKH, HCIIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYyrue), ABUTATENIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJIOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUN
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEpPHAIOB, W
HAaHOTEXHOJIOTUH, 3JEKTPOCTaTHYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Pasnes 4. Di1eKTpOAUHAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomMazHumMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3auMonencTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bektop MarHuTHOM wuHAYKUMU. [lpuHIMN cynepno3unuu
MAarHATHBIX NOJIeW. JIMHMM MarHuTHOM MHAYKOMHU. KapTuHa JWHMI MarHUTHOM
MHIYKIIUH TIOJII TOCTOSIHHBIX MArHUTOB.

MarnutHoe TmoOJie TPOBOJAHMKA C TOKOM. KapThHa JHMHWW WHIYKIUA
MarHATHOTO TOJISI JJIMHHOTO IPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue npoBOIHUKOB €
TOKOM.

Cuiia AMmnepa, €€ MoJ1yJib U HalpaBJICHUE.

Cuuna Jlopenua, €€ MOJlyJib U HarpaBlieHUE. J[BUKEHUE 3apSKEHHON YaCTULIbI
B OJJHOPOJIHOM MarHuTHOM Moje. Pabora cuisl Jlopenna.

SIBiieHuEe DNEKTPOMAarHUTHOW MHAYKUMHU. IIOTOK BekTropa MarHUTHOU
WHAYKUUU. OJEKTPOABWKYIIAS CHJIa HWHAYKOUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnekTpuyeckoe ImoJie. OJCKTPOABIKYILNAS CWia HUHAYKIWU B
IPOBOJHUKE, IBHXKYLIEMCS IIOCTYIATENBHO B OJJHOPOTHOM MArHUTHOM MOJIE.

[IpaBuno Jlenna.

NHnykTMBHOCTB.  SIBIIECHME CaMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CUJa
CaMOMHIYKIIUH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMAarHuTHOE MOJIE.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MNPUMEHEHUE: MOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJEKTPOABUTATENIb, YCKOPUTEIN SJIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBrue AByX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JeiicTBrue cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHHE 3IIEKTPOMArHUTHON MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOJIBHXKYIIECH CUJIbI MHIYKIIUU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHrEe CaMOMHIYKIUU.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3yueHre MarHuTHOTO TOJISI KATYIIIKUA C TOKOM.

HccnenoBanne 1eCTBUSA MOCTOSSHHOIO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

Pa3nen 5. Kote6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHummble Koa1edanus

KonebarensHast  cucrema. CB0OOOIHBIE  MEXaHUYECKHE  KOJIEOAHUS.
[Napmonnyeckue konebanus. [lepuoxa, yactora, amrutyna u ¢asza KojdeOaHUi.
[IpyxnHHBI MasTHUK. MaTeMaTUYECKU MasTHUK. YPAaBHEHUE TapMOHUYECKUX
koJiebanuii. [IpeBpaiieHue sHEPTUM MPU TAPMOHUUYECKUX KOJICOAHUSX.

Konebarenbuplii KOoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJI€OaHUSI B
UJCATHPHOM KOJIOATEIIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHWYECKUMU U
ANEKTPOMATHUTHBIMU KoJieOaHusmMu. Popmymna Tomcona. 3aKkoH COXpaHECHHS
SHEPTUU B UJICATHHOM KOJIe0aTeThHOM KOHTYPE.

[Ipencrapienne o 3aTyxaroumx KojeOaHusX. BeIHYKIeHHbIE MEXaHUUECKUE
konebanus. Pezonanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

Ilepemennbiii  Tok. CuHyCOMAANbHBIII TEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JEUCTBYIONIEE 3HAYEHHE CHJIBI TOKa H
HaIpPsHKCHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE BIEKTPUUECKOM
SHEPruu. DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE AJIeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHON KU3HU.



TexHuyeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHUE: DIEKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Jlemoncmpayuu

WccnegoBanue mnapaMeTpoB KoyeOaTEIbHOM CHUCTEMBI (NMPYKUHHBIA WM
MaTEMaTUYECKUNA MASITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGnronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIEC KOJIEOaHMUS.

OcuunsiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHUS OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum moCiIENOBATENIBHOM COEAUMHEHUH PE3UCTOPA, KATyLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHAN dIEKTPOIIEpEaayn.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KoJieOaHUM Ipy3a HAa HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccrnenoBanne NepeMEHHOTO TOKAa B LENH W3 ITOCIEA0BATEIBHO
COCAMHEHHBIX KOHEHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbLE 60THbL

Mexannueckrue BOJIHBI, yciaoBHUs pacnpoctpaneHus. Ilepumoa. Ckopocthb
pacnpocTpaHeHusT M JJIMHA BOJHBL. IlonmepedHble W IPONOJIBHBIE BOJIHBI.
Nurtepdepentus u audpaxiiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'poMkocTh 3Byka. Beicora ToHa. TemOp 3BykKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHoi BoiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOJIsSpU3auus, AUPpaKuus,
uHTepdepeHuus. CKOpOCTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHNEe 3EKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBSA3U U TENEBUACHUA. Pannonokarus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEBI.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: MY3bIKAJIBHbBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEAUIMHE, pajap,
paanonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEUYHBIX U TPOJOJIBHBIX BOJIH.

KoneOGmromieecs Teno Kak HICTOYHUK 3BYKA.

HabGnronenue oTpaxeHus v MPEIOMIIEHUS MEXaHUYECKUX BOJIH.



Hab6mronenune naTepdepennnn u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmonenne cBsI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW H
4acTOTOU KoseOaHuil.

UccnenoBanne  CBOWCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa’KECHHE,
pesioMJIeHUE, MOoaspu3anus, Tudpakius, uHTepdepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpgamMonuHENrHOE pacHpoOCTpaHEHHUE CBETAa B
oaHopoHoM cpeae. JIyd cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkenne cBera. 3akOHbI OTpaxkeHus cBeTa. [locTpoeHne n3oOpaxkeHui B
IUIOCKOM 3€pKae.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUSI CBeTa. AOCOTIOTHBIN TTOKa3aTellb
npenomiieHus. IlonmHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yrosl IOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CinoxHblil coctaB Oenoro cseta. LIBer.

CobOuparouie u pacceuBaromve JnH3bl. ToHkass nmH3a. DokycHOe
pacCTOsIHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoeHue u3obpaxkeHuil B
coOuparolMx U paccerBarolmux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl n(PUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B UHTEphEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TAJE€HWA MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpONCTBa M MNPAKTUUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
onTHKA, AUPPAKITMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONMHEHOE pPACpPOCTPAHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETa.
OnTuyeckue npuOOpsI.

[TonHOe BHYTpeHHEEe oTpaxkeHue. Mojienb CBETOBOIA.

HccnenoBanne CBOMCTB M300paXeHUM B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne naTepdepeHIIIN CBETA.

Hab6mronenune nudpaxium crera.

Habmnronenue nucnepcuu CBeTa.



[Tomy4yeHue cnekTpa ¢ HOMOIIBIO TPU3MBI.

[Tomyuenue criekTpa ¢ MOMOUIBIO TU(DPAKINOHHON PEIIETKH.
HabGnronenue nosyisipu3alvy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul
N3mepeHne nokasaTess NpeJoMIIEHHS CTEKIIA.
HccnenoBanre CBOKWCTB M300paKEHHM B JTMH3AX.
HaGmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crieMAIbLHON TEOPUH OTHOCHTEIBLHOCTH

I'paHnnBl  IPUMEHMMOCTH  KJIaccHyeckod — MexaHuku.  [locrymartsl
CIIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IIPUHIUII OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAIECHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PENSATUBUCTCKON YaCTHULIBI.

CBsI3p MacChl C DHEPTUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbL. DHEPTHUS
ITOKOS.

Pa3znen 7. KBanroBasi puszuka

Tema 1. Dnemenmul Keanmoeoii onmuku

®otonbl. opmyna [Inanka cBsi3u 3Hepruu (OTOHA C €r0 YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue Gorodddexra. Onwitel A. I'. CTosneroBa. 3aKOHbI
dboTorddexra. YpaBuenue IDitHireitHa mis dotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTogaTUYMK, COJIHEUHAas: OaTapesi, CBETOAUO/.

Jlemoncmpayuu

®doTo3(PdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHETo (GoTodPdekra.

CBeToauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4acTHII.
Ilmanerapuas moxens aroma. Ilocrymarsl bopa. M3nmyueHwe u morjiouieHue
(GOTOHOB MpU MEpexojie aTomMa C OAHOTO YpPOBHS JHEPruvd Ha Apyrou. Buw
criekTpoB. CHEKTp YpPOBHEN S3HEPTUH ATOMA BOAOPOJA.



Bonnoselie cBoiicTBa yactuul. Bosusl ne bpoua. KopnyckynsaspHo-BOTHOBOM
Iy aJIn3M.

CHoOHTaHHOE U BBIHYKJEHHOE H3TyYEHUE.

TexHuyeckue ycTporucTBa U NPAaKTUUECKOE IPUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI JIa3epa.

HabGnronenue mmHelyaThIX CIIEKTPOB U3JIy4CHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomsl

Hab6nronenue nuHedyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpOoeHHUs sapa. OTKpbITHE
panuoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3nydeHus. CBoicTBa anbda-, Oera-, raMMa-U3JIy4CHHUS.
BnusiHne paauoakTUBHOCTH HA )KUBBIE OPTraHU3MBbI.

OtkpeiTHEe TMpoTOHA W HehTpoHa. Hykinonnas monens sapa [eiizeHOepra—
NBanenko. 3apsan saapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. OIEKTPOHHBIM U TO3UTPOHHBIM Oeta-pacnazn. ['amma-
M3JIy4eHre. 3aKOH paJlMOaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siapa.

Snepnsbie peakunu. /leneHne u cUHTES A1€p.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl U TEPCHEKTUBHI
AIEPHON SHEPIETUKH. DKOJIOTUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOMIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHuueckue ycTponucTBa U MPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Buinbcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

HccnenoBanre TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nen 8. JineMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMUM.



Bun 3Bé3gnoro nHeba. Co3Be3amsi, spkue 3BE3IbI, TUIAHETHI, WX BHUIMMOC
JIBH)KCHUE.

ConneuHas cucreMa.

Connne. ConHeuyHass akTMBHOCTh. Mcrounuk sHepruu ConHUa M 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. JlMarpamma «CHEeKTpajdbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCIENOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3J IVIABHOM MOCIEA0BATEIbHOCTH. BHYTpEeHHEE CTpOeHHUE
3BE311. COBpEMEHHBIE MPEJCTABICHUS O NPOUCXOXKIECHUU U 3Bosronuu CosHIa U
3BE3]1. DTaIlbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxenue u nmxenue CosiHLIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuky M kBazapbl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa061a. Pazberanue ranakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenusi HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH ST OTPE/ICIICHHS TTOJI0KEHHSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOIO MOMYIMIAPUS U IPKUAE 3BE3BI.

Hab6mronenus B reneckon JIynsl, maner, Mieunoro Ilyru.

O0o01maromiee NOBTOPEHUE

Pons Qusnkn um acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YEJIOBEKA, pOJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHON HAay4HOW KapTHUHE MHUpPA, POJb (PU3NYECKON TEOpUH
B (HOpMUpPOBAHMM TPEACTABICHUNA O (PUBUYECKOM KapTHUHE MHUPA, MECTO
(bu3nueckoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJIEHUM O TIPUPOJIE.

MesxknpeaMeTHbIe CBI3H

N3yuenue xypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YUYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meoicnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHMS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (puznueckas BeJIWYWHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuka: pelmieHHE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U HUX MPOCKIHMU HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,



MPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYrOJHHUKOB,
OTIpeIeJICHHE TUIOMIAIHU TIIIOCKUX (GUTYp B 00BEMA TEJL.

buonocus: >nexTpuyeckre SBICHUS B KUBOW MPUPOJAE, KOJIeOATECIbHBIC
JIBWKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUSL B KUBOU MPUPOAE, NCUCTBUE
paauaiyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPBIX
TeJI, MEXaHU3Mbl O0Opa30BaHMS KPUCTALIMYECKON PEIIETKU, CIEeKTPAIbHBIM
aHaJm3.

l'eoepagusa: MarHUTHBIC TIONIOCAa 3eMJIM, 3aJCKA MAarHUTHBIX PV,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHAM DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTIO TOKA,
3JIEKTPOJIBUTATENIb, WHAYKIHWOHHAA I€4b, paaap, PaaAONPUEMHHK, TEIECBU30D,
anTteHHa, Tenedon, CBU-medyb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAas OITHKA,
COJIHEUHas OaTapes..

2. [Inanupyemble pe3yabTaThl 0CBOEHHUSI POrpaMMbl N0 (pU3UKe HA YPOBHE
cpeaHero oduero o0pasoBaHus

OcBoenue yudeOHoro mpeamera «®Pusmka» Ha YpPOBHE CPEIHETO OOIIETO
oOpa3zoBaHus (0a30BBIM YpPOBEHb) JOJKHO OOECIEUUTh JTOCTUXKEHHE CIICITYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX M MMPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

2.1. JInyHOCTHBIE Pe3yJabTAThI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTo npenMera «Du3nkay JOHKHBI
OTpakaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCSI PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KXU3HEHHOTO
OTbITA U OMbITA JEATEIBHOCTH B MPOIECCE peAIM3allii OCHOBHBIX HAMpaBICHUN
BOCITUTATEJILHOM ESITEIHLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOro BOCTIMTAHUS

c(hOPMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMN 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

NPUHATHE  TPATUIIUOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTHYECKHX U
JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B UHTEPECaX rpaxaaHCKOTo
00II1ecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpTraHU3AIINH;

YMEHHE B3aUMO/ICIICTBOBATH C COLUAIbHBIMU UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIIUSIMA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIUTAHUS:



c(hOpMHUPOBAHHOCTh pOCCUICKOMN IpaXKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUIM
POCCHICKUX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHUYECKOTO TOBEICHMUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCIIC B
NESATEIIbHOCTA YYEHOI0;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3CTEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOI'O TBOPUECTRBA,
MPUCYLIEro (PU3NYECKON HayKe;

5) Tpya0BOr0 BOCIIUTAHUSI:

MHTEpeC K pa3iaudHbiM cdepaM MNpodhecCHOHAIBHOU NESITEIbHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaau30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(GU3HKY HA IPOTSKEHUU BCEH KU3HH,

6) 3K0JOrNYecKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh SKOJOTUYECKONW KYyJNbTYphl, OCO3HAHHE TJI0OATLHOTO
XapaKTepa dKOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE M OCYILECTBJICHUE JEUCTBUM B OKPYKAIOIIEH CPEJE HA OCHOBE
3HaHMS LEJIEW YCTOMYMBOIO pa3BUTHSI YEIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKON HAMpaBICHHOCTH Ha
OCHOBE MMEIOITUXCS 3HAHUM 110 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (HU3UIECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAay4YHON [ESITEeNIbHOCTH, TOTOBHOCTH B MpOlECcCe
u3ydeHus: (PU3MKA  OCYIIECTBISATH  MPOEKTHYHD M HCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

2.2 MeranpeaMeTHbIe pe3yJibTaThl
Ilo3HaBaTeJbHBIC YHUBEpPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble Jjoruyeckue AeiicTBUA:
CaMOCTOSITeNIbHO  (OPMyNHMpOBaTh W aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UENU JCATEIbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUU UX
JIOCTHIKCHMS,
BBISIBISATH 3aKOHOMEPHOCTM UM  IPOTHBOPEUMS B  PaccMaTpUBAEMbIX
(Gu3nYecKuX SABICHUIX;



pa3pabaThiBaTh IJIAaH PELICHUS MPOOJEMBbI ¢ Y4ETOM aHAIM3a MMEIOIIMXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ACSTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIITATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIECTBUN €ATEIbHOCTH;

KOOPAVMHHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSIX  pEAIbHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOJECHCTBYSI;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE IIPU PELLICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBareabckue 1eHCTBUSA:

BJIQJIETh HAYYHOW TEPMHHOJOTHUEN, KIIOYEBBIMU IOHATUAMH W METOJaMU
(puznyeckoil HayKu;

BJIQJICTh HaBbIKAMHU y4€OHO-MCCIIEIOBATEIBCKON U MPOEKTHOM IESITEIIbHOCTH
B 007acTH (PU3UKHU, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peuIeHMs 3a7au (PU3UYECKOTO COJAEp’KaHUsS, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B ITO3HAHNS;

BJIAJETh BHUAAMHU JIEATEIBHOCTH 110 TOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEpIpPETAlN, NPeoOpa30BaHUIO W MPUMEHEHHIO B Pa3jIUYHbIX Yy4eOHBIX
CUTYalUsiX, B TOM YUCJIE IPU CO3JaHUU YUE€OHBIX IIPOEKTOB B 00JaCTH (PU3UKY;

BBISIBJIATh TNIPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUS, HAaXOAUTh apryMEeHThl AJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

AHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJ€ PEIICHUS 3aJadd  Pe3yJbTarshl,
KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHUCJIE MIPU U3YUEHUH (PU3UKU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHHUS MO0 (U3MKE B MPAKTUYECKYI0 00JacTh
KU3HEIEATEIIbHOCTH;

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJEH, IPEJIaraTh OpUruHAIbHBIEC MOAXObI U PEIICHHUS;

CTaBUTb MTPOOJIEMBI U 33J1a4H, JOMYCKAIOUINE aJbTepPHATUBHBIC PEILICHUSI.

Pab6ora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMU MOJy4YEeHHUsS] MHPOpMaluu (PU3NUECKOTO COJACPKAHMS U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIbHO OCYLIECTBISATh MOUCK, aHaju3,
CUCTEMATHU3allMI0 U HHTEpIpeTanuio WHGOPMALUK Pa3IUYHbIX BUAOB U (GopM
MIPEACTABJICHHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(POPMAIIH;

UCIOJb30BaTh  CpeACTBA  MH(POPMALMOHHBIX M  KOMMYHUKAllMOHHBIX
TEXHOJIOTMH B PEIIEHUN KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U OpraHU3allMOHHBIX



3amad ¢ coOmrofeHueM TpeOOBaHWK HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THUTUEHBI, PECYpPCOCOCPEXKECHHs, TMPABOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJNEPKaHUS B PA3NIMYHBIX (QopMmaTax C
y9€TOM Ha3HAYCHHS MHPOPMAITUHU U [IEJICBOM ayTUTOPHH, BRIOUPAs ONTHMATBHYIO
dopMy TIpeicTaBICHUS M BH3yaTu3alliu.

KoMmyHMKaTHBHBIE YHHBeEpPCAIbHbIE yUeOHbIE 1eiiCTBUS:

OCYIIECTBIISITH OOILIEHWE Ha Yypokax (HU3MKM H BO  BHE-YPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM  KOH(JIMKTHBIX CHTyalUd M  CMSr4arh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMaHIAHOW M WHIWBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTUKy W METOAbl COBMECTHBIX ACHCTBUH C YYETOM OOLIUX
UHTEPECOB U BO3MOYKHOCTEN KAKJI0TO WICHA KOJUIEKTUBA;

OpPUHUMATh LEJIA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOpPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHHIO: COCTaBJIATH IUIAH JICWUCTBUM,
pacupenensiatb pojad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYAaCTHMKAa KOMaHIbl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJIEU C TMO3ULHUH HOBU3HBI,
OpPUTHHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B  Pa3IMYHBIX
CUTYaLIMSIX, TPOSIBISITH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIMATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBISITh MO3HABATENbHYIO AESATEIBHOCTh B 00JIACTH
GU3NMKK W aCTPOHOMHUH, BBIABISATH NPOOJNEMBbI, CTaBUTb MU (POPMYIHPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IIAH PEUIEHUS PacdYETHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS IPAKTUYECKON pabO0ThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYallMsIM;

paciupsTh paMK{ y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX IPENOYTEHH;



7ieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpOBaTh €ro, Opatb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHHWBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO JSPYIUIMH B 0OO0JIACTH
(U3KKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTD,
OIICHHWBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BIQ/JIETb  HaBBIKAMU  TO3HABAaTEJIbHOW  pedIeKCMHM  KaK  OCO3HAHUS
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, HMX pPE3ydbTaTOB U
OCHOBAaHUI;

UCIOJIb30BaTh NPUEMBI pediiekcruu Uil OLEHKU CUTYallud, BEIOOpAa BEPHOTO
pEIICHNUS;

YMETh OILICHWBAaTh PUCKA W CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO0 HX
CHIDKEHUIO;

OPUHUMATh MOTHBBI W apryMEHTBhl JPYrUX IMpU aHalIu3e pe3yJbTaToOB
JESITeIbHOCTH;

IPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M aPTyMEHTHl JPYTHX TpU aHalM3e pe3yJIbTaToB
JESTeNbHOCTH;

pU3HaBaTh CBOE MPaBO U MPaBO JPYTUX HA OIIHUOKH.

B mporiecce AOCTHXEHUSA JTUYHOCTHBIX PE3YNIBTATOB OCBOCHHS MPOTPaMMBI
no ¢usuke sl YPOBHS CpEAHEro oOmero ooOpa3oBaHus y OOyYaromuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH VHTEIJIEKT, IPEANOIararo M
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHME, BUACTh HAIIPABICHUSI PA3BUTHI COOCTBEHHOW IMOLIMOHAIBHOU chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHMsI, BKIIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
HYMOIIMOHABHBIM U3MEHEHHSIM U TIPOSIBIISITE THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCIiexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JICWCTBOBATh HCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
ApYTUX, YYUTBIBATh €ro MpH OCYIIECTBICHUM OOLICHMS, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIFOUYAIOIINX CITIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IPYTHUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATH MHTEPEC U pa3pemiaTh KOH(IUKTHI.



2.3 IlpeamMeTHbIE pe3yJIbTAThI

K konmy oOyuenus B 10 kJ1acce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIM:

JEMOHCTPUPOBATh Ha TMpPUMEpax Pojib U MeCTO (U3HKH B (OPMHUPOBAHUU
COBPEMEHHOM HAy4yHON KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKOMN JEATEIHHOCTHU JIOJIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
MaTepHualibHasl TOUKa, MHEepIUaibHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEP0E TENO,
UJCTbHBIN T'a3, MOJIETU CTPOCHUS Ta30B, KUJAKOCTEH U TBEPIBIX TeJ, TOYCUHBIN
AIIEKTPUIECKUH 3apsi]l IPH pelIeHnH (U3HMIECKUX 3a/1a4;

pacro3HaBath (GU3UYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHWMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOCHUS BEIIECTBA H
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJUHEHHOE
JIBWDKEHUE, CBOOOJHOE TMaJICHUE TeJ, JBIKEHHE TI0 OKPYKHOCTH, HWHEPIIHS,
B3auMoJiericTBue tei, auddy3usi, OpOyHOBCKOE ABUIKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MPU HArpeBaHUU (OXJITAKICHHUH ), TETIOBOE
paBHOBecUE, HCIIapeHue, KOHJICHCAIUsl, TUIABJICHHE, KPUCTAIUIU3allusl, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHHE JABJICHHS Ta3a MPU €r0 HarpeBaHUH B 3aKPHITOM
cocyzle, CBSI3b MEXAy IapaMeTpaMy COCTOSHMSL Tra3a B M30Ipolieccax,
AIIEKTPU3ALIUSA TN, B3aUMOICHCTBUE 3aPsIIOB;

OMKCHIBATH MEXAHHYECKOE JIBIXKCHHE, MCTOJNB3Yys (PU3NUYECKHE BEITMYUHBI:
KOOpJIMHATa, NYyTh, MEpPEMEUIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJla, KWHETHYECKasi DHEPTHs, MOTCHIMATbHAS DHEPTUS, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh, MpPH OINHUCAHUM TMPABUIBLHO TPAKTOBAThH
(Gu3HUeCKUil CMBICTT HMCIOJIb3YeMbIX BEIMYMUH, WX OO0O3HAYCHHUS M €IUHMIIbI,
HaxOoJIUTh (YOPMYJIbI, CBA3BIBAIONINE JAaHHYIO (DU3UUYCCKYIO BEIUYUHY C JIPYTHMHU
BEJTUIMHAMU;

OMKCHIBATh HM3yYCHHBIC TEIJIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBJICHHS,
UCTIONB3ysl (DU3WYECKHE BEJIMYMHBL: JIaBJIEHWE Trasza, TeMIeparypa, CpeIHss
KHHETHYECKasi DPHEPTHUSl XaOTHYECKOTO JIBIKCHUSI MOJICKYJI, CPEIHEKBapaTHIHas
CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTH, BHYTPEHHSS JHEprus, padoTa rasa,
KOO(PGUIIUEHT TIOJIE3HOTO JIEHCTBUS TEIUIOBOTO JBUTATENS; MPU OMUCAHHUH
MPaBUJILHO TPAKTOBAaTh (DU3UYCCKUNA CMBICT HUCIOJB3YEMbIX BEJIUYHMH, WX
0003HAaUeHUS W EIUHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3HUECKYI0 BEIMYHUHY C IPYTUMH BEIMUNHAM;

OMKCHIBATH U3YUYECHHbIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
ABJICHUS (TIPOLECCHI), UCTIONB3Ysl (PU3UUECKUE BEIIMYUHBI: AJIEKTPUUECKHUI 3aps/,



AIEKTPUUYECKOE T0JIe, HAMPSKEHHOCTD MOJIs, MOTEHIINAN, Pa3HOCTh MOTEHIIMAJIOB;
Opy ONHMCAHUM TIPABWJIBHO TPAKTOBATh (U3HUECKUH CMBICI HCHOIb3YEMbIX
BEJIUYMH, MX OOO3HAUYECHMs] M EJAMHMIIBI, YKa3bIBaTh (HDOPMYJIIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMH BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHI U SBIICHUS, WCIIONB3Ys (U3HUCCKUE
3aKOHBI U MPUHIUIIBL 3aKOH BCeMUPHOTO TArotenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHHS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HMITYJIbCa,
OPUHLHUI CYNEPNO3ULIUNA CHUJ, NPUHUUII PaBHONPABUS HWHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEHENH KMHETUUYECKON IHEPTUM TEIJIOBOTO JABUKECHUSI MOJIEKYII C
a0COJIIOTHOM TemmepaTypoi, NMEepBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsga, 3akoH KyloHa, Opu 3TOM pa3ivyaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUA (TpaHMUIIbI,
00J1aCTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPHUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iinuaTh yCJIOBHUS UX 0€30MacHOTO HCIIOJIb30BaHUS B
MOBCEHEBHOM JKH3HM;

BBINIOJIHATh AKCHEPUMEHTHI IO UCCIAEAOBAHUIO (PUBUYECKUX SBICHUM U
MPOIIECCOB C MKCMOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX HM3MEPEHUH, MPU HTOM
dbopmynupoBath mpoOJeMy/3agady W THUIOTE3y Y4YEOHOTO OAKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTH BHIBOIBI;

OCYIIECTBJISTH MPSIMbIE U KOCBEHHBIC MU3MEPEHHS] (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CIMOCOO W3MEPEHHS U HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH IOTPEMIHOCTEN U3MEPEHUM;

HCCIICIOBATh ~ 3aBUCUMOCTH  MEXIYy  (U3UYECKUMU  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKcHpoBaTh PE3yNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PU3UYECKHX BEIUYMH B
BU/JI€ TaOJUIl U TPa(UKOB, JIeJIaTh BBIBOJIBI TIO pE3yJIbTaTaM UCCIIEIOBAHMUS;

cobJiroAaTh mpaBuiaa 0€30MacHOTO TpyJa MpU MPOBEASHUM HCCICTOBAHUMN B
paMKax ydeOHOro OHKCHEpPUMEHTa, Y4YEOHO-MCCIICIOBATEIbCKOM M MPOCKTHOM
JESATETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemiath pacuéTHbIe 3a7a4d C SBHO 3aJlaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJli3a yCJIOBUS 3aa4u
BHIOWpATh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOoaMMBIC I €€ PEIICHUs, TTPOBOJUTh PAcCUYEThl M OIICHUBATH PEATBHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3NIECKOUN BEITMUUHEI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTHUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHN C OMOpOM HAa HU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnuecKkue BICHUS;

UCIIOJIb30BaTh  MpU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBpPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
U TIpeJICTaBlICHUs Y4eOHON M HAYyYHO-TIOMYJIIPHON MHGOpPMAIINK, MOTYyYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTydaeMyro HH(OPMAIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS N0 (U3UKE B MOBCETHEBHOW >KU3HU
Ul o0ecriedeHus: 0€30NacCHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 370POBbsl U COOJIOJICHUSI HOPM SKOJOTMYECKOTO
MOBEAECHHUS B OKPY’KAIOLIEH CpEAE;

paboTatb B TpYIIE C BHINOJHCHUEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy TPYNIbI, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JACSATEILHOCTh B HECTAHJAAPTHBIX CUTYaIlUsX, aJlcKBAaTHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCcMaTPUBAEMOM MPOOIJIEMBI.

K konmy oOyuenus B 11 kJacce mpenMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPaA, B PA3BUTUHU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3HUecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YUYEHHBIX (PU3MUECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsill, JIyd CBETA, TOUCUHbIM UCTOUYHUK CBETA, SJICPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO f[pa TMPHU pPeHIeHUU (PU3NYECKUX
3azay;

pacrio3HaBaTh (PU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJIMHAMUKU W KBAaHTOBOW (DM3UKU: DJIEKTPUUECKAs] MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, JJICKTPOMArHUTHAas WHAYKUMS, JCHCTBUE MArHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJIEKTPOMArHUTHBIE KOJICOaHHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIHpOCTpaHEHUE CBETA, OTPAKECHHUE, IPEIOMIICHHUE,
uHTtepbepeHius, audpakmus U TONApU3AIMS  CBETa, JUCHEPCHs CBETa,
doToanekTpuaeckuit 3pdexT (poTodrddekT), cBeToOBOC NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJa, €CTECTBEHHas M HCKYCCTBEHHAs
PaauOaKTUBHOCTB;



ONMUCHIBATh W3YyUYEHHBIE CBOMCTBA BEIECTBA (BJIEKTPUUECKUE, MATHUTHBHIE,
ONTHYECKHE,  IJICKTPUUYECKYI0  MPOBOJUMOCTh  Pa3IMUYHBIX  Cpel) W
AJICKTPOMAarHUTHBIC SIBJICHUS (MPOIIECCHI), HMCIOJB3YS (U3NUECKUE BEIUYUHBI:
AJIEKTPUYECKUN 3apsii, CHiia TOKa, DJICKTPUUECKOE HaIpSHKEHUE, AIECKTPUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JCKTPOJBIDKYINAs CHia, paboTa TOKa,
MHJYKIUST MarHUTHOTO mMoJiA, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTD
KaTYyIIKA, SHEPTUsl DJIEKTPUUECKOr0O M MAarHUTHOTO MOJICH, MEpPUoJ M YacToTa
Kojie0aHWi B KojeOaTeIbHOM KOHTYpE, 3apsj U Cujla ToKa B Mpoliecce
TAQPMOHUYECKUX JJICKTPOMATHUTHBIX KOJIeOAaHWU, (OKYCHOE pACCTOSHHE W
ONTHYECKasl CHWJA JIMH3BI, TIPH OMHCAHWHU TPABWIBHO TPAKTOBATh (DU3UUCCKUN
CMBICT HCIOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHHS U €IUHUIIbI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JaHHYIO (PU3MYECKYIO BEJIUYMHY C JIPYTUMU
BEJIMYMHAMM;

OTNMUCHIBATh M3YYCHHBIE KBAHTOBBIEC SIBICHUS W TPOIECCHI, MCIOJIb3Ys
dbu3uYeCKre BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPUOJ TTOTypaciiajia, YHEPTUsl CBSI3U
ATOMHBIX SJIep, IPH OINHCAHWUU IPABWIBHO TPaKTOBaTh (PU3MYECKUNA CMBICI
UCIIOJIb3YEMBIX BEJIWYUH, WX OOO3HAUCHMS W CIMHHIILI, YKa3bIBaTh (POPMYJIBI,
CBA3BIBAIOIIME JIAaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMU BeJIMYHHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKON BEITUUNHBI,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SBICHUS, UCIIONB3YsS (U3HUECKUE
3aKOHBI U MPUHLHUINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJIEIbHOTO
COCMHEHUS MPOBOJAHUKOB, 3aKOH Jlkoyns—JIeHla, 3aKOH SJIEKTPOMAarHUTHOMN
WHJIYKIIMH, 3aKOH MPSMOJUHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHE OWHINTeHHa i doTtodrddexra,
3aKOH COXPAaHEHUs SHEPruu, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHHUsS MAacCOBOr0 4HMcla, MoCTyjaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3inyaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIbl, 0OJACTH)
MIPUMEHUMOCTH;

OTIPE/ICIITh HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuiibl AMriepa u cuiibl JlopeHia;

CTPOUTh W OMNHCHIBATh H300pAKEHUE, CO3/1aBACMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JINH30M;

BBITIOJTHATh OKCIIEPUMEHTHI IO MCCIEAOBAaHUIO (PU3NUECKUX SBJICHUUA U
MPOIIECCOB C HCMOJb30BAHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: MPU 3TOM
dbopmynupoBath TmpobiemMy/3amady W TUMOTE3Y Y4eOHOTrO IKCIIEPUMEHTa,
coOupaTh yCTAaHOBKY U3 MPEIJIOKEHHOTO OO0OPYy/IOBaHUS, MPOBOAWTH OIBIT U
bopMyIUpOBaThH BBIBOJIBI,



OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUUH, IPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIOCOO H3MEPEHHUS W HMCIOJIb30BaTh HM3BECTHBIC
METObI OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C HUCIOJIb30BAaHUEM
OpsIMBIX U3MEPEHHI: TpHU 3TOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBAThH
pe3yNbTaThl MOTYYCHHON 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, AeIaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMUS;

coOro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIACHUU HUCCIEIOBaHUMN B
pamMKax y4eOHOTO OSKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JEATEIBbHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U J1TAOOPATOPHOIO
000pynoBaHUs;

pemath pacuéTHble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJEINblo,
UCTIOJIb3Yys (PU3NUYECKUE 3aKOHBI U IPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 33Jlauu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3HUECKUE BEIMYHUHBI U (POPMYIIBI,
HEOOXOAMMBbIE I €€ PEIIeHHs, TPOBOJUTh PAacUYEThl M OLICHUBATh PEAIbHOCTH
HOJy4YE€HHOTO 3HaueHus (PU3HUECKON BEIIMUUHBL;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEYUBYIO
LENOYKY PACCYXKACHUI C OMOpPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3udeckue sBICHUS;

UCIIONIb30BaTh  NpPHU  PEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTAaBIICHNs YY€OHON M HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAIHIO;

OOBSACHATh NPUHIUOBI ACHCTBUS MAalIUH, NPUOOPOB MU TEXHHUYECKHUX
YCTPOMCTB, pa3ivyaTh yCIOBUS UX O€30MaCHOTO HUCIOIb30BaHUS B MOBCEAHEBHOMN
KU3HH;

OPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJI30BaTh TEOPETUYECKHE 3HAHUS MO (U3UMKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 370POBbsI U COOMIOACHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpEAE;

paboTaTh B TpyHIe C BBHIIOJHEHHEM pPAa3jMYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh pPadOTy TPYNIbl, PALMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUSAX, aJ€KBATHO OLICHUBATh
BKJIAJ] KQXKJI0OTO U3 YYaCTHUKOB IPYMIbI B PEIICHUE PACCMATPUBAEMON TPOOIIEMBI.

3. TemaTu4yeckoe NJIAHUPOBAHHUE
10 knace



Ne | Tema pasaeina Koauuecr | DiaekTpoHHbI | Y4yer padoueit
n/n BO 4acoB | e(uudpoBbie) | NPOrpamMMbl
METOAMYECKH | BOCIIMTAHMS
eMaTepUAaJIbl
1 dus3uka 1 MeToAbI 2 Hcnonb3oBanue
HAYYHOI0 5 BOCITUTATEIbHBIX
UOJIMOTEeKA .
MO3HAHMSA ITOK BO3MOKHOCTEH
https://m.edso | COACPAHHS TEMbI Hepes
0.1u/7fAlbf72 | MOROOP
COOTBETCTBYIOIINX 337124
JUIS] PETIICHUS.
2 Mexanuka 18 Hcnonb3oBanue
Bubmorexa BOCIHTATEIbHBIX
ITOK BO3MOKHOCTEMN
hitps://m.edso | COACPHAHHS TeMbI Hepes
0.ru/741bf72 | MOA00P
COOTBETCTBYIOIIUX 33124
JUTSL pEIICHUSL.
2.1 | Kunemaruka 5
2.2 | lunamuka 7
2.3 | 3akoHbI coXxpaHeHUs | 6
BMEXaHHUKE
3 MouJiekyasipHas 24 bubnuoreka Hcnonb3zoBanue
¢puszuka u HOK BOCIIMTATEIIbHBIX
TePMOJIHHAMHKA https://m.edsoo| Bo3amokHOCTEH
TU/7f41bf72 | comepsxanus Tembl uepes
moaoop
COOTBETCTBYIOIIHNX
3aJ1a4 1Sl PeIICHUS.
3.1 OCHOBBI 9
MOJIEKYJISIPHO-
KUHETHYECKOU
TEOpUU
3.2 | OCHOBBI 10
: TEPMOTMHAMUKHN
3.3 ArperatHbie 3)
COCTOSTHUS
BCIIECTBA.

@da30BbIC TEPEXOABI



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

4 DyIeKTpoAMHAMUKA | 22 Hcnons3oBaHue
Eubmorexa BOCIIHTATEIbHBIX
TTOK BO3MOKHOCTEH
hitps://m.edso | COACPHaHHS TEMbI Hepes
0.1u/7fAlbf72 | "OROOP
COOTBETCTBYIOIIMX 33/1a4
JUISL PEIICHUS.
4.1 10
DJIEKTpOCTaTHKA
4.2 ITocTostHHBIN 12
AIEKTPUYECKUI
ToK.Toku B
Pa3TUIHBIX
cpenax
5 Pe3epB 2 Hcnonb3zoBanue
Bub.ImoTexa BOCIHTATEIbHBIX
TTOK BO3MOKHOCTEMN
hitps://m.edso | COAEPHaHHA TEMbI Hepes
o.ru/7f41bfr2 | "OR00P
COOTBETCTBYIOIINX 33124
JUTSL pETIEHUS.
OO0111ee KOITUIECTBO 68
Y4acoB I10 TIPOTPaMMe
11 knace
No | Tema paznena Konunuec | Dnextponnbie | ®opmel yuera paboueit
i/ TBO (urdpoBbIe) IPOrpaMMbl BOCIIUTAHHS
I 9JacoB METOTNYECKUC
MaTepHaTbl
1 | DnekTpoamHaMuka 11 bubmmoreka HUcnionb3oBanue
[HOKNhttps://m. | BocuTaTeIBHBIX
edso BO3MOXKHOCTEN
0.ru/7f410bf72 | conepxanms TemsI uepes
110100p COOTBETCTBYIOIIHUX
3a/1a4 )i perieHusl.
1.1 | MarauTHOE 110J€. 11
DJIeKTpOMAarHUTHas
WHIYKITUS
2. | Kosebanus u BostHbl | 24 Hcnonb3oBanue
bubnunoreka BOCITUTATEJIbHBIX
HOK BO3MOYKHOCTEHN

https://m.edso
0.ru/7f41bf72

COJICp>KaHMS TEMBI Yepe3
oaA00P COOTBETCTBYIOLIUX
3aa4 JJIsl PEIICHUsI.



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edso/
https://m.edso/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

2.1 | Mexanuueckue u 9
AIIEKTPOMAarHUTHBIC
KoJeOaHus
2.2 | Mexanuueckue u 5
AIIEKTPOMAarHUTHBIC
BOJIHBI
2.3 Omnrtuka 10
3 4 Hcnonn3oBanue
. bubanorexa BOCITUTATEJILHBIX
OcHoBbI crIenUAJIbHOM N
Teopu LHOK BO3MOXXHOCTCH
https://m.edso | comepkanust TEMBI Uepe3
OTHOCHTEJIHLHOCTH
0.ru/7f41bf72 | mox6Gop cooTBETCTBYIOMIMX
3a/1a4 IS PEIICHMUSI.
3.1| OcHoBbI cienuansHOn | 4
TEOPUH
OTHOCHTEILHOCTH
4, 15 HUcnonp3oBanue
bubanorexa BOCITUTATEJILHBIX
LHOK BO3MOXKHOCTEH
KBanroBasi pusuka https://m.ed
ps://m.edso | comepskaHUsI TEMBI Yepe3
0.ru/7f41bf72 | moxGop cooTBeTCTBYIOMMX
3a/1a4 )1 penicHusl.
41| DmeMeHTHI KBAHTOBOHU | 6
: OIITUKH
4.2 4
Ctpoenue aroma
4.3 5
ATOMHOE S7IpO
5 | DiaeMeHTBI 7 Hcnonr3oBanue
ACTPOHOMMH H bubanorexa BOCITUTATEJILHBIX
acTpo(pu3uKH LHOK BO3MO>XHOCTEHN
https://m.edso | conepaHus TeMbI yepes3
0.ru/7f41bf72 | mogGop cOOTBETCTBYIOIINX
3a/1a4 U1 penIcHUs.
6. | Odoomalomee 7
NMOBTOPEHHE.
OO11ee KOJIMYECTBO 68

4acoB IO Mporpamme



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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