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COJEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOIIETO
Mupa. Ponbp JSKCrieppuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCHepUMEHT B (PUBHKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M mporieccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUA.

Ponb m MecTto Qu3NKM B (OPMHUPOBAHMU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MATEPUAIBHOW TOYKH, MX NPOECKIUU HA OCU CUCTEMbl KOOpJHUHAT.
CroxeHue nepeMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOe IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPE€HHWS, NYyTH W MEPEMEIICHUA
MAaTEPUAJIBHOW TOUYKU OT BPEMEHHU.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHH4eCckrue YCTpPOWCTBA M MPAKTAYECKOE IPUMEHEHHE. CIIHJIOMETD,
JIBUKEHHE CHAPAJIOB, LIEMTHBIE U PEMEHHBIEC IEPEAAYU.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBHOKCHUS.



[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienne CKopocTy Ipu ABHKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHS MEXAY MYTSAMH, IPOMACHHBIMU TEJIOM 34
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HproToHa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. llepBas kocmuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, cKonpxeHus, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. KoaddumumenT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpalllaTelibHOE JBMKEHUE a0COIIOTHO TBEPAOTO TeJa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnoxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.



YcioBus paBHOBECHUS TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue nBuKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMariui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOUku. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas DHEPIUs YIIPYyro
nepopMupoBaHHoi  TpykuHBL.  [loTeHuManbHast  2HEprus Tena  BOJIM3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHHIMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIUU CHUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon MOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanne cBsi3M pabOThI CUJIbI ¢ UBMEHEHUEM MEXaHUYECKOW DHEPTHUH
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJEKYJSIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoynoBckoe maBmwkenue. Juddysus. Xapakrep IaBUKEHHS U
B3aUMOJICHCTBUA 4YacTHUI[ BemlecTBa. MoJAenu CTpPOEHHUsI Tra30B, KUJIKOCTEH H
TBEPJBIX TET U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temneparypa u e€ naMmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHU4ecKue yCTpOHMCTBAa M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Maccel BO3Ayxa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMIA
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpEeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AENIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOoro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh IPoIIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT 1Mo anuabaTHOMY pAaCIIUPEHHIO0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YaenbHas TEioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3aius. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM J1aBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
DnekTpusaius Ted. OJNEeKTpUYeckuid 3apsan. JlBa Buma d3IEKTPUUYECKUX

3apAa0B. HpOBOI[HI/IKI/I, JAUDJICKTPUKH W IIOJYIIPOBOJHUKH. 3aKoH COXpaHCHUA
QJICKTPHUYICCKOI'O 3aps/a.



BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
OnekTpudeckoe moje. Hanpsok€HHOCTh  AnekTpuueckoro mojsa.  [IpuHiun
CYHEPIIO3ULAN DJICKTPUUECKUX ToJieH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHWMKM W JNUINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT  IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. YJEJIBHOE CONPOTHUBIIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalICIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3axkoH Oma 1 MOJTHOM (3aMKHYTOM) 2yieKTpudeckoi nenu. KopoTkoe 3aMblkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.



OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN JUO,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOANMMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
NMO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABIXKEHUE B KHUBOW mpupojae, auddysusi, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NIPHUPOJE.



Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHED, TEXHOJIOT U
MOJIyYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHbIE ~ MarHuThl.  B3auMmoaelcTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMM MarHuTHOM WMHAYKIWU. KapThHa NWHWUNA MarHUTHOM
WHYKIWU TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoaeicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsHKEHHOW YacTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJEKTPOJBIDKYIIAs Ccujia
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.



TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHAKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHblE KOJ1€OAHUA

KonebGatenbHas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUil MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCaNbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbli TOK. CHHYCOMTAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHUH B IIOBCEIHEBHOM KU3HU.

TexHu4ecKue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.



Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJeOATeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mpu MOCIENOBATEIIBHOM COEAWMHEHUU PpE3UCTOpa, KaTyLIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TUHUYU AJIEKTPOIEpPEaauH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEeMEHHOr0O TOKa B IENM W3 MOCJIEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE  BOJIHBI.
HNuTtepdepenus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHue, NoJsapusanus, Judpakius,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [[prMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PAIMOCBS3H U TENEBUACHUSA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiiniy MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.



HaOnronenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIO0N W
YacTOTOM KOJIEOAHMIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[TpenomiieHue cBeTa. 3aKOHBI IIPeIOMIIEHUS cBeTa. AOCOIIOTHBIN OKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30MH.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YcloBUe HaOMIOIEHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMoNMHEHOE pAacpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.



HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BAKYyM€, IPUHIMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaIIECHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C JHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKON YaCTULIBI. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa s hoTodddexra. «KpacHas rpanuiia
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, CoJIHEUHAasi OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1or(d(DHeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o-4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nyduenue u mormomieHue
(GOTOHOB TpU TEpexoAe aroMa C OJHOIO YPOBHS SHEPTrUU Ha Apyroi. Bujel
cnekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPO/IA.

BosiHoBBIE cBolicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBO#M
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HaOmronenue muHE4aToro crekTpa.
Tema 3. Amomnoe sa0po
DKCIEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTPOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO wu3nydyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME paAOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHIEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanre TpeKOB YacTUIL (MO0 TOTOBLIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Drarbl pa3BUTH aCTpOHOMUH. [IpuKIagHOE U MEPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMUH.

Bupa 3Bé3nHoro Heba. Co3Be3nusi, sIpKUE 3BE3NBI, MUIAHETHI, UX BUAUMOE
JIBIDKEHUE.

ConHeyHast cucTeMa.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHeprun ConHI@ W 3BE3.
3BE3MbI, UX OCHOBHBIE XapaKTEPHUCTUKHU. JlmarpamMma «CTHEKTPaJIbHBIA KiIacc —



CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii [lyte — nama I'amaktuka. [lonoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro IlyTtu.

Oo0o01maromiee MOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MesxknpeaMeTHble CBA3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M € KypcamMH MaTE€MaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MO/IETb, U3MEPECHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUMN, MPU3HAKU IOJ00US TPEYyroJbHUKOB,
OTpeJeNIeHHE TUIONIAIN TIIOCKUX QUryp u oobEma Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MPUPOJIE, KoyieOaTeIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KHUBOMW MPUPOAE, NECUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.



Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTA/NIMUECKasi CTPYKTYpa TBEPIbIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIN3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3K MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEpaTop NEPEMEHHOro0 TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHI, COOTBETCTBYIOIIHUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMNA 00YUaIOIIErocsl KaKk akTUBHOIO H
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (PyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPHOTHYECKOTr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UICHTUYHOCTH,
NaTpUOTHU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT O TOBEACHUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6)3K0JI0TrN49eCKOr0 BOCIIUTAHMSA

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HAHHE TIJI00aIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEeNH JEATCIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIUIMH B 00JacCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th  HABBIKAMHM  IO3HABATEIIbHOM  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHallu3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce n0CTIKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHATIFHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KApTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHUE 110 OKPYKHOCTHU, HWHEPIHUs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIAPEHHE, KOHJIEHCAlMs, TUIABJICHUE, KPUCTAIUIM3AIUS, KUIICHHE,
BJI&YKHOCTH BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCMOJb3Yysl (DU3NUYECKUE BEJIUYUHBIL:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3YEMBIX BEIWYHH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3YsI (PU3NYECKUE BETUYMHBI: AJIEKTPUUCCKUN 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHILUAN CYNEPNO3UIIUA CHJI, TPUHITUIT PABHOIMPABUS HHEPIIUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSAPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANIEKTPUYECKOTO 3apsna, 3akoH KynmoHa, mOpuUATOM pa3iaudaTh CJIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YCJIOBHsS UX O€30MAaCHOTO MCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIONKEHHOTO OOOpYOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMH  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEJICHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJN3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUYHUBYIO
LENOYKY PacCy JCHUW C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOLECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpPA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN 3JIEKTPUUECKUI 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus U TOJIpPU3alMs CBETa, JHUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONKUCHIBATh M3YYEHHbIC CBOWMCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAsA CHiia, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX OJEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE€ pacCTOsIHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCTIE0BATEIBLHOIO U MAPaLIETbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHHUs HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHUYeCKO€ BBIPAXKEHHUE U YCIOBUS (TpaHUIbI, OOJIACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SBJICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIIAThH MPSAMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BEIOMpaTh (PU3UUECKYIO MOJCIb, BBIICIATh (DU3UYECCKHE BEIUYHHBI M (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PaCCYXICHHH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH IMOTyYaeMyI0 HH()OPMAIINIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHECHUS 3J0POBbS M COOJIFOJICHUST HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlMsIX, aJcKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KouunyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHU epa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Pa3zgen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 7 1 1 https://m.edsoo.ru/7f41bf72
Paznen 3.MOJIEKYJIAPHASI ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Paznen 4.9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 IICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN IEKTpUYECKUN TOK. TOKH B 13 1 bubnmuorexa [JOK



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

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 12 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
51 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97c
MexaHn4yeckne U SJIEKTPOMArHUTHBIS bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 11 3 bubmorexa HOK

https://m.edsoo.ru/7f41c97c

Pazzea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI crielIUaIbHOU TEOPUH 4 1 bubnuotexa [JOK
' OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Paznen 4. KBAHTOBASI ®PU3UKA
. bubnmnoreka [JOK
4.1 DJeMeHThI KBAHTOBOW ONTHUKHU 6 https://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
42 Crpoenne atoma 4 https://m.edso00.ru/7f41c97¢c
bu6mmorexa [IOK
4. A
3 TOMHO® A2pO 6 https://m.edsoo.ru/7f41c97c
Pa3znen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 DNEMEHTHI aCTPOHOMUU U acTPOPHU3UKH 11 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

|

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c

IIpuio:xxkenune
KPUTEPUU U HOPMbI OHEHKHY 3HAHWI 1 YMEHHU OBYUYAIOIINXCSA
@®OPMbI KOHTPO.ISI: YCTHBIA OTBET, PACYETHAS 3AJTAYA, JABOPATOPHASI PABOTA, KOHTPOJIBHASI PABOTA,
HPOEKT, TECTUPOBAHMUE.

Kpurepunu onieHuBaHMus YCTHOTO OTBETA.

OuneHka 5 cTaBUTCSA B TOM ciyd4ae, €CJId y4YallMHCs MOKa3blBaeT BEPHOE IMOHMMAaHUE (PU3UUYECKOM CYIIHOCTH paccMaTpUBAEeMbIX SBICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHii, JaeT TOYHOE ONPEICIICHUE 1 UCTOJIKOBAHNE OCHOBHBIX TIOHSTHI, 3aKOHOB, TEOPHIA, a TAK)KE IPaBHIILHOE
ornpenenenne GU3NIECKUX BETHMYNH, UX €AUHUI] U CTIOCOOOB U3MEPEHUST; IPABUIIBHO BBHITIOIHSIET YEPTEKH, CXEMBI U TPAQHKH; CTPOUT OTBET IO
COOCTBEHHOMY IUIaHYy, CONpPOBOXKAAET paccka3 HOBBIMH IMpPHUMEPAMH, yMEET IMPHMEHUTh 3HAHWS B HOBOW CHTyallMd IPU BBIOJHEHUU
NPAaKTUYECKUX 3aJaHMii; MOXET YCTAaHOBHUTH CBSI3b MEXAY M3y4aeMbIM M paHee W3YyYCHHBIM MaTepHAIOM 1O Kypcy (PH3HMKH, a TaKxke c
MaTepHajJoM, YCBOCHHBIM IIPY U3yYSHHUH APYTHX MPEAMETOB.

Ounenka 4 cTaBUTCS, €CIM OTBET YYEHHKA, YAOBJIETBOPSET OCHOBHBIM TpeOOBaHMSM K OTBETY Ha OLEHKY 5, HO JaH 0e3 MCIOJIb30BaHMs
COOCTBEHHOTr'0 IUIaHA, HOBBIX NPUMEPOB, 0e3 NMPUMEHEHUs 3HAHUN B HOBOM CHUTyaluu, 0€3 HCHOJIb30BAHUS CBSI3€M C paHee H3y4YEeHHBIM
MaTepHajJoM M MaTepuajoM, YCBOSHHBIM MpPU M3YYEHUHU IPYTUX HPEAMETOB; €CIIM yUYallMHCs TOMYCTWI OJAHY OLIMOKY MM He Oosiee OBYX
HEJI0YETOB U MOXKET X UCIPABUTh CAMOCTOSATENILHO WIH C HEOOJIBIION MOMOIIBIO YUUTEIIS.

Ouenka 3 cTaBUTCS, €CITU YYaIIHICs PAaBUIBHO TIOHUMAET (PU3UIECKYIO CYITHOCTh PACCMATPHBAEMBIX SIBJICHUI M 3aKOHOMEPHOCTEH, HO B €r0
OTBETE, UMEIOTCS OT/IENIbHBIC TIPOOETBI B YCBOGHHH BOIPOCOB Kypca (DM3HMKH, HE MPEMATCTBYIONINE AaJbHEHIIEMy YCBOSHHUIO TPOTPAMMHOTO
Marepuaia. YJaluics yMeeT MPHUMEHSTh MOJYYCHHbIC 3HAHWS TPU PEIICHHH TPOCTHIX 33Jad C HCIOJIB30BAaHHEM TOTOBBIX (OPMYN, HO
3aTPYAHSIETCS, €CM TPeOyITCsA MpeoOpa3oBaHusl HEKOTOPHIX (OpMYyN. YUEHHK MOXKET JOIMYCTUTh He Oosiee OHOM TpyOOi OMMOKH W ABYX
HEJI0UeTOB; WM He OoJiee OHOM rpyOoit omMOKK U He 0ojiee ABYX-TpeX HErpyObIX OMMOOK; WM OJHOW HErpyooi OomMOKH U TpeX HEJA0YETOB;
WIN YETBIPEX WIIU MATH HEJOUYETOB.

Ounenka 2 CTaBUTCS, €CIIM yYaIIMHCS HE OBJIAJENl OCHOBHBIMHM 3HAaHHUSMHU M YMEHHUSIMHU B COOTBETCTBHHU C TPEOOBAHUSMHU MPOTPAMMBI U
JIOITYCTUIT OOJIbIIIE OMIMOOK U HEIOUETOB, YeM HEOOXOJUMO JUTs OLICHKH 3.

Kpurepun oneHuBanus pacueTHol 3a1a4m.

Pemenune kaxxoit 3a1a4 OIIEHUBACTCS, UCXOMS U3 KPUTEPUEB, IPUBEICHHBIX B TAOIHUIIE



KauecTtBO peUaICHUA Ouemca

[IpaBunbpHOE peleHne 3a1a4u:

MIOJTyYeH BEPHBII OTBET B 00OIIEM BUIC U IPABUIIbHBIM YHCICHHBIH OTBET C YKa3aHUEM €ro
pa3MepHOCTH, NPU HAIWYMHM MCXOJHBIX YpPaBHEHUH B «0OLIEeM» BHIE — B «OYKBEHHBIX» 5

0003HAYCHHUSIX;

S
OTCYTCTBYET YMCIEHHBII OTBET, UM apu(pMeTHYecKas OIMOKa IPU €ro NOJIy4EeHUH, WK
HEeBEepHas 3alKCh Pa3MEPHOCTH MOJIyYEHHOM BEJIMUNHBL; 4
3ajjaya pelieHa Mo JeicTBuAM, Oe3 noiydeHus oOmed QopMylibl BBIYUCIAEMON
BEJIMYUHBI.
3anucansl BCE HeoOxoauMble ypaBHEHHsI B OOLIEM BMJE M U3 HUX MOXKHO IOJYYHTb
IPaBUJIbHBIN OTBET (YYEHMK HE YCHeNl PelIMTh 3ajady A0 KOHILAa WJIM He CIpPaBMICS C 3
MaTeMaTH4YeCKUMHU TPYAHOCTSIMH)
3anucaHbl OTAENbHbIE YPaBHEHUS B 00111eM BUI€, HEOOXOUMbIE JJIsl PELLIEHUS 3aJauu.
['pyOble omMOKH B HCXOJHBIX YPAaBHEHUSIX. 2

Kpurepun onenuBanus 1adopaTopHoii padoThI.

OueHka 5 cTaBUTCA, €CITH YUAIIUICS BBITIOJIHSIET padoTy B MOJTHOM 00BEME ¢ COOIOICHUEM HEOOXOIUMOM TOCIIEeI0BATEILHOCTH TTPOBEICHHUS
OTIBITOB M HM3MEPEHUMN; CaMOCTOSATEIbHO M PallMOHAIBLHO MOHTHUPYET HeoOXoammoe 00O0pyIOBaHHE;, BCE OMBITHI MPOBOAUT B YCIOBHIX W
pexuMax, 00eCIeurnBarONIuX MOJTYYEeHUE MPABWIBHBIX PE3YJIBTATOB W BBIBOJIOB; COOJIONAET TpeOOBaHUS MPABWJI TEXHUKH OE30MaCHOCTH;
MPABUJILHO M aKKypaTHO BBHITIOTHSET BCE 3aMUCH, TaOIUIII, pUCYHKHU. UepTexu, rpaduku, BEIYUCICHUS.

OueHka 4 CTaBUTCS, €CIIH BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE 5, HO OBLJIO JOMYIIEHO ABa-TPU HEJO0YeTa, He OoJiee OJJHOM HEerpyOoi OmMOKY U
OJIHOT'O HEJIoYeTa.

OueHka 3 cTaBUTCS, €CITU paboTa BHIMOJIHEHA HE TIOJTHOCTHI0, HO 00HhEM BBITIONHEHHOW €€ YacTH T03BOJISET MOMYyYUTh MPABUIBHBINA Pe3yabTaT
Y BBIBOJI; WUIM €CJTU B XO/I€ TIPOBEICHUSI OTTBITA M U3MEPEHUS ObLIN TOTYIIEHBI OMTHOKH.

Ouenka 2 craBUTCS, €CiM paboTa BBINOJIHEHA HE MOJHOCTHIO HJIM OOBEM BBITOJTHEHHOW YacTH pabOT HE MO3BOJISIET CAENATh MPAaBHIBHBIX



BBIBOJIOB; WUIM €CJTU OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOCHUS TTPOU3BOIMIINCH HETTPABHIIBHO.

B Tex cayyasix, Korja yJanuics moka3an OpurdiHaIbHEIN U Hanbojee parmoHaIbHBIA OIX0]] K

BBITIOJTHEHHUIO pa0OTHI U B TIPOIIecce pabOThI, HO HE N30eXkKall TeX WJIM MHBIX HEJOCTATKOB, OIICHKA 3aBBIMIOJHEHHE PAOOTHI 10 YCMOTPEHHIO
YUUTENS] MOXKET OBITH MOBBIIICHA 110 CPABHEHUIO CyKa3aHHBIMH BBIIIIC HOPMAMHU.

JlaboparopHbie pabOTHI MOTYT MPOBOUTHCS KaK WHIANBUAYAIBHO, TaK U JUIS MTAPhl WIH TPYIIIIBI yYaIIHXCS.

Kpurepun oueHuBaHMsI KOHTPOJbHBIX padoT.

Pemenne kaxaol pacueTHOHM 3a/aud OLEHHUBAETCS, WCXOJS W3 KPUTEPHEB OLICHUBAHMS PACUYCTHOW 3aJa4yM;, 3aJaHUs KOHTPOJIBHBIX padoT,
TpeOyroIIKe OTBETa Ha BOIIPOC C MOCJIETYIOIUM 00BSICHEHUEM OLIEHUBAIOTCS UCXO/S U3 KPUTEPUEB OLIEHUBAHUS YCTHOTO OTBETA.

Bce mnonyuenHble Oayuibl 3a KOHTPOJIBHYIO pa0OTy CYMMHPYIOTCSI € TMOCJHEIYIOIIMM BBIUMCIEHHEM CpeaHeapu(METHYeCKOro ¢ y4eTOM
KOJINYECTBA 33/1aHUi B KOHTPOJILHOU pabore.

Ounenka npoekra.

Bricokuit yposens - OTmeTka «5»

1. I[IpaBUJIBHO MOHSATHI LIENb, 3a/1a4H BBIITOJHEHUS POEKTA.

2. Coburo/ieHa TEXHOJIOTHS UCIIOJIHEHUS IPOEKTA, BbIAEPKAHbI COOTBETCTBYIOIINE ATAIIbI.
3. [IpoexT oopmiieH B COOTBETCTBUU C TPEOOBAHUSIMH.

4. TIposiBIIeHBI TBOPUECTBO, UHUIIUATHBA.

5. IlpenbsaBiACHHBIN TPOAYKT ACSITETLHOCTA OTIUYAETCS BHICOKMM KaueCTBOM HCIIOHEHUS,
COOTBETCTBYET 3as1BJIECHHOU TEME.

[ToBbIlIeHHBIN YPOBEHD - OTMETKA «4)

1. [TpaBUIIbHO TOHSATHI LIEJTb, 33/1a4H BBHITTOIHEHUS TIPOEKTA.

2. Co0buro/ieHa TeXHOJIOTHSI HCTIOTHEHHUS MMPOEKTA, ATAIbl, HO TOMYIIEHb HE3HAYNTEIbHBIE OITHOKH,
HETOYHOCTH B 0()OPMIICHHH.

3. IlposiBieHO TBOPYECTBO.

4. IlpenbaBIEHHBIN MPOIYKT NEATEIBHOCTH OTIMYAETCS BBICOKUM KauyeCTBOM HCIIOJHEHUS,



COOTBETCTBYET 3asBJICHHOM TeMe.

ba3zoBelit ypoBenb - OT™meTka «3»

1. IlpaBUIIbHO MOHSTHI L1EJb, 337[a41 BHIIOJTHEHUS IPOCKTA.

2. CobmnroieHa TEXHOJIOTHS BBIITOJIHEHHS TPOEKTa, HO UMEIOTCS 1-2 ommOKy B 3Tanax wid B
oopmieHHH.

3. CaMOCTOSATENbHOCTh NPOSIBJICHA HA HEJAOCTATOYHOM yYpPOBHE.

Huskuit ypoBeHs - OTmMeTKa «2»

[TpoeKkT He BBINMOIHEH UM HE 3aBepIIeH

TecrupoBanue

OtMmeTKka «5» CTaBUTCS, €CIM YUEHUK BBINOIHUI paBuiibHO oT 80% 10 100% ot obiiero uncia
0auioB

OtMmeTka «4» CTaBUTCS, €CIIM YYSHHUK BBITOIHUI NMPpaBMiIbHO OT 60 % 110 79% ot ol1ero uncna
6amioB

OtmeTka «3» CTaBUTCS, €CIIHM YYEHHUK BBIOIHUI MPaBUIIbHO OT 35 % 110 59% ot ol1ero uncna
6amioB

OTtMeTKa «2» CTaBUTCS, €CIM YYEHHUK BBIIOJIHUI MPAaBUILHO MeHee 35 % oT obiero yucia
0aioB

WM HE IPUCTYNUI K paboTe, WM HE IPEICTaBUII Ha IPOBEPKY.

KoHTpoJib 3HaHUI yyammxcst.

10 xmacc

Bup oneHo4Horo | 1 moayroaue 2 nmoayroamue
MaTepHaja
KonrponbHas paborta 2 3
JlaGopatopHas paboTa 4 B

1 1kiace
KonrpomnbHas pabora ‘ 2 ‘ 3




‘ JlabopaTtopHnasi pabota







