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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®uszuka — Hayka o mnpupoge. HayuHble MeToAbl MO3HAHMS OKpyXaromero mupa. Poib
HKCHEPUMEHTA M TEOPUH B IIPOIIECCE MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue ¢pu3nuecKuX SBJICHU U nporeccoB. Hayunsie runores3sl. @U3nyeckue 3aKOHBI
u Teopuu. [ paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHINIT COOTBETCTBUSI.

Ponp m Mecto ¢usuku B (popMHpOBaHMHM COBPEMEHHOW HAay4HOH KapTUHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOAEH.

Jlemoncmpayuu
AmnanoroBblie 1 IU(PPOBBIC U3MEPUTEILHBIC IPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe BukeHHE. OTHOCUTEIBHOCTh MEXaHMUECKOIo JBHKeHHs. Cucrema OTcyéTa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeOHSsE CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MarepualbHOM TOYKHM, MX MPOEKIMHM HAa OCH CHCTeMbl KOOpauHAT. CIOXKEHUE MepeMEeleHU Hu
CJIOKEHUE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpEHHOE MpsMOJUHEITHOe MABMKeHue. ['paduxu 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELIEHUS MaTEPUAIbHON TOYKN OT BPEMEHH.

CBoboaHoe najzienue. Y cKkopeHrne cBOOOIHOTO MaieHusl.

KpuBonuneirinoe nBuxeHue. BrmkeHrne MaTepUaibHONM TOYKH 110 OKPYXHOCTH C MOCTOSIHHOM IO
MOJYJII0 CKOPOCTBbIO. YTJIOBas CKOpPOCTb, JUHEHas cKopocTh. llepmon u yactora oOpaieHus.
[leHTpOCTpEMUTENIBHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M NMPAKTUYECKOE IMPUMEHEHME: CIUIOMETp, IBUKEHHE CHaps/IOB,
LIEIIHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenb cucteMsl 0TCUETA, WILTFOCTPALAS KHHEMAaTHYECKUX XapaKTEPUCTHUK ABUKCHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOr o MO YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOJHOTO MaJeHHUSL.

HanpasiieHne CKkOpoCTH NP IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yueHne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY ITYTSMH, IPOWICHHBIMH TEJIOM 3a IOCIIEIOBATEIbHBIC
paBHBIE MPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JIBMJKEHUHU C HadaJlbHOW CKOPOCTHIO, PaBHOM
HYJIIO.

N3ydyeHne nBuKEHMs IIapUKa B BI3KON )KHUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocutenbHOCTH ['anmunes. IlepBeiii 3akoH HperoToHa. MHepumanmbHbIE CUCTEMBI
OTCUéTa.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa 1151 MaTepuaibHON
ToukH. Tpernii 3akoH HploTOHA 151 MaTepHabHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

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



Tpenne. Bunpl Tpenust (mokosi, ckojbxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsl CKOJBXKEHUS M cuia TpeHusa nokos. Koapduument tpenus. Cuna CONpPOTUBICHUS NpU
JBHYKEHUH Tela B )KMIKOCTH MJIU Tase.

ITocTynaTtenbHOE U BpallaTeIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO TeEIa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCU BpauieHus. [limedo cuiibl. YCIOBUSL paBHOBECHS TBEPAOTO
Tena.

TexHuueckue ycTpolicTBa UM IPAKTUYECKOE NPUMEHEHHE: IOALIMIHUKU, JABW)KECHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJCHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U NTAJICHUH.

CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuenue nBmxeHust Opycka o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00OpasIle,
oT ux Aedopmanuu.

HccenenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkonbl COXpanHeHun 6 Mexanuke

Nmnyneec MarepuanbHOM TOUYKM (T€na), CUCTEMbl MaTepHallbHbIX Todek. Mmmynbc cunbl u
U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbCca. PeakTuBHOE ABM)KEHNE.

Pabora cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuanbHoi Touku. Teopema 00 U3MEHEHUN KUHETHYECKOW IHEPTUH.

[lorenunaneHas sHeprus. lloreHuumanbHass 3Heprus ynpyro aeGopMHpOBaHHOW MpPY>KUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[loTreHunaneHble W HENMOTEHLMaJIbHbIE CUJbL. CBsI3b pabOThl HEMOTEHLMAIbHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM JHEPTUH CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHME: BOJOMET, KONEDP, MPYKUHHBIN
MIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexon nmoTeHIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOIOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHHWYeCKOH PHEepruu Tesla Ha Ipumepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMMKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHbBIE TOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUH M HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBmxkenue. duddysusa. Xapaktep ABWKEHHS U B3aUMOJEHCTBHS YacTHUI] BEIECTBA.
Monenu cTpoeHusi ra3oB, )KMJIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE
9THX MoJzenei. Macca u pazmepsl Mosekyil. KonmnuectBo BewecTsa. [loctossHHas ABorapo.
TenmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.



Mopens wupaeanbHOoro raza. (OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOH TEOpUH
uaeanbHOTO raza. AOCOTIOTHAs TeMIlepaTypa Kak Mepa CpeaHEeH KMHETHYECKON SHEPTHH TEIIOBOTO
nBrkeHns dactun rasa. Illkana temneparyp KenbBuHa. I'a3oBble 3akOHBI. YpaBHeHHEe MeHneneeBa—
Kunaneiipona. 3akon JlanbroHa. M3omponeccel B HIEaIbHOM Ta3e € MOCTOSHHBIM KOJUYECTBOM
BeniecTBa. ['paduueckoe npencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOLIME JHUCKPETHOE CTpPOEHUE BemllecTBa, (ororpaguu  MOJEKyI
OPraHUYeCKUX COCIUHEHUMU.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HIUTFOCTPUPYIOLLAs TPUPOY AaBJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS M1€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3yXa B KJIACCHOH KOMHATE€ Ha OCHOBE M3MEpEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmonuHamMudeckasi cuctemMa. BHYTpeHHsIS SHEPTUsl TEPMOAMHAMHYECKON CHCTEMBI U CITIOCOOBI
e€ u3meHenus. KomuuecTtBo TernoTel U paborta. BHyTpeHHSS SHEprus OJHOATOMHOIO HJI€aTbHOTO
raza. Buasl Teruonepenauu: TEMJIONPOBOJHOCTh, KOHBEKLIMS, M3JIydyeHUE. YJienbHasl TEeII0OEMKOCTh
BelecTBa. KoauyecTBo TEMIOTHI IpHU TEIUIONEpeaaye.

[Tonsitue 00 ammabGatHOM mpouecce. [lepBriii 3akOoH TepMoauHAMUKH. [IpuMeHeHune nepBoro
3aKOHA TEPMOAMHAMHUKH K H3ompoiieccaM. ['padudeckast uHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TernnoBeie Mamuubl. [IpuHIMNBL AeiicTBUS TerIoBbIX MamuH. I[IpeobpazoBanusi sHEpruu B
TerioBbIX MamuHax. KosgduumeHnt nonesnoro aevictsust temioBoi Mamuubl. [{ukn KapHo u ero
KO3 PHUIMEHT MOJIE3HOT0 JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEINIOIHEPTeTUKH.

TexHnuyeckue ycTpoicTBa M NPAKTHUECKOE MPUMEHEHHE: JBUraTellb BHYTPEHHETO CrOpaHUs,
OBITOBON XOJOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPruu Teja MpU COBEPUICHUH PAaOOTHI: BBUIET MPOOKU U3 OYTBUIKU
MO/ JIEHCTBUEM C)KaTOrO BO3JyXa, HarpeBaHue H¢pupa B JATYHHOH TpyOKe MyTEM TpeHus
(BUI€OAEMOHCTpAIIH ).

N3menenne BHyTpeHHEH 2HEPTUH (TEMIIEpaTyphl) Tea MpHU TEIJIonepeaye.

OmnbIT 0 aquabaTHOMY PACHITUPEHUIO BO3/1yXa (OMBIT C BO3YITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusi, p€aKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcamnus. VMcnapenwe u kurneHue. AOCONIOTHAST W OTHOCHTEIIbHAS
BIQKHOCTh BO3AyXa. HacelleHHBIH map. YaenpHas TemioTa mnapooOpa3oBaHHs. 3aBUCUMOCTH
TEeMITepaTyphl KUTICHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammmueckue u amopdHble Tenma. AHU30TPOIUS CBOWCTB KPHUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTtepuanisl. [laBneHrne u kpuctaumsanus. Y 1enbHas TEIIoTa
riaBnenus. Cyomumarus.

YpaBHeHHE TEIJIOBOTO OaaHca.



TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U  ICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU TOJYYEHHs] COBPEMEHHBIX MaTepuasoB, B TOM YHUCII€ HAaHOMaTepHUasoB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habntoienue HarpeBaHus ¥ IJIaBICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanust KpUCTAJLIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenune OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Inexmpocmamuka

DnekTpuzanus Tell. DIEeKTpUuueckuil 3apsia. JIBa Buaa siiekTpuueckux 3apsanoB. [IpoBojaHukw,
JTUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kymona. TodedHBIH AJIEKTPUUECKUN 3apsii. DJIEKTPUUIECKOE
nosne. Hanpsok€HHOCTh 3eKTpudeckoro nojs. lIpuHuuMn cyneprno3uiuu 3JIEKTPUYECKUX MOJeH.
JluHnu HanpsHKEHHOCTH SJIEKTPUUECKOTO OIS,

PaGora cun snexrpocratuueckoro nosis. Ilorennuan. Paznocts norenuanos. [IpoBogHuku u
TUAJICKTPUKHU B AJIEKTPOCTATHUECKOM T10J1€. JudaekTpudeckas npoHUIIaeMOCTb.

OnektpoémkocTh. KonzaeHcarop. DIEKTpOEMKOCTh IIJIOCKOTO  KOHJEHCATOpa. OHEprus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHHUE JJICKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyUHbIA IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO U PUHIUIT ACHCTBUA 3JEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TEJ.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOIHHKH B 3IEKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUUeCKas 3allluTa.

JIUDIEKTPUKHU B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTbh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOUIAAU IJIACTHUH, PACCTOSHUS
MEXy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannwtii n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTPpUYECKU TOK. YCIIOBUS CYHIECTBOBAaHUS 3JIEKTpUuecKoro Toka. Mcrounuku Toka. Cuia
ToKa. [ToCTOsTHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig y4acTka Henu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YIEJIbHOE CONPOTHUBIEHUE BemiecTBa. l[locnenoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE COeTMHEHUE POBOJHUKOB.

Pabota >nektpuueckoro Toka. 3akon Jlxoyns—Jlenia. MOImHOCT AMEKTPUYECKOTO TOKA.

DNEeKTPOABMAKYIAs CHJIa U BHYTPEHHEE CONPOTUBIEHHWE MCTOYHMKA TOKa. 3akoH Oma s
MTOJTHOH (3aMKHYTOM) AJIeKTprIecKoil nenu. KopoTkoe 3aMpIikaHue.

DNEeKTpOHHAs: MPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COMPOTHUBIICHHS METAJLJIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DneKkTpuyecKkuil Tok B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.



[MonynpoBonHuku. CoOCTBEHHAs! U IPUMECHAs TPOBOIUMOCTh OTYIPOBOJHUKOB. CBOMCTBA P—
n-nepexona. [TonynpoBogHUKOBBIE TPUOOPBHI.

OnexTpuueckuid TOK B PpacTBOpax U pacIulaBax AIEKTPOJIUTOB. DJIEKTPOIUTHYECKAsS
aucconyanus. DIEeKTPOIn3.

OnexTpuueckuid TOK B raszax. CaMOCTOSTENbHBIH M HECAMOCTOSTENBHBIM paspsia. MonHus.
[Ina3zma.

TexHnuyeckue ycTpoiicTBa M IPaKTUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTelbHble NMPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAKyyMHBIH THOJ, TEPMHCTOPHI M (HOTOPE3UCTOPHI, IMOTYINPOBOJAHUKOBBIA THOJ,
rajbBaHMKa.

Jlemoncmpayuu

W3mepeHune cuibl TOKa U HalIPSKEHMSL.

3aBUCUMOCTb  CONPOTHUBIICHHUS IWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IJIOLIAAU
IIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHUE ITPOBOJHUKOB.

[Ipsimoe u3MepeHue 3IEKTpOJABMXKYILEH cuibl. KopoTkoe 3amblkaHuE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTHUBIICHUSI.

3aBUCUMOCTb CONPOTUBIICHUSI METAIIIOB OT TEMIIEpaTyphl.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa v MpOBOJIUMOCTb BO3IyXa.

OAHOCTOPOHHSISI TPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIIaHHOrO COEJMHEHUS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYILEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHET0 COIPOTHUBIICHHUS.

HaoGrotenune amektposusa.

MexnpeamMeTHbIe CBSI3H

W3ydyenne kypca ¢usuku 0a3oBoro ypoBHS B 10 Kiacce oOCymIecTBISICTCS C  Y4ETOM
COJIep KaTeJIbHBIX MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUHU, reorpaguu u
TEXHOJIOTUH.

Mescnpeomemuvie nonamus, CBA3aHHbIE C U3YYEHUEM METOJOB HAyYHOI'O TMO3HAHUS: SIBIICHHE,
Hay4HbId (aKkT, TUMOTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE, SKCIEPUMEHT,
MOJIETTMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pellieHue CUCTEMbl ypaBHEHUH, JIUHeWHas (QyHKUus, napaboia, runepoona, ux
rpaduKd U CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI M MX MPOEKIIMU HAa OCH KOOPJIMHAT, CI0KEHUE
BEKTOPOB.

buonocus: Mexannueckoe ABM>KEHUE B )KUBOH npupoje, 1uddysus, ocmoc, TEmI000MeH KUBBIX
OpPraHu3MoOB (BMJbl TEIUIONEpEeaayH, TEIUIOBOE PaBHOBECHE), INIEKTPHUUECKUE SIBICHUS B JKUBOM
IIPUPOJIE.

Xumus: JIHACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIJIOBble CBOMCTBA TBEPHABIX TeEJ, )KMJKOCTEH M Ta30B, AJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, YIEKTPOIMTUYECKAS TUCCOLMALINS, FAJIbBAaHHKA.

l'eocpagpus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHue JBMKEHUH C HCIONB30BAaHMEM MEXaHM3MOB, Y4ET TpEeHHUS B
TEXHHKE, MOJIIUITHUKH, UCIIOJIb30BAaHNE 3aKOHA COXPAHEHHs UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Apyrue), JABUraTelb BHYTPEHHErO CropaHusi, mapoBas TypOHWHA, OBITOBOM  XOJOJMIIBHUK,
KOHUIIOHEP, TEXHOJIOTUH TMOJIyY€HUSI COBPEMEHHBIX MaTepualoB, B TOM YHCII€ HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, JIEKTPOCTATHUECKas 3alllUTa, 3a3€MJIEHHE DJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, SJEKTPOHATPEBATENbHbBIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, ralbBaHHKA.



11 KJIACC

Paznen 4. DaekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocrossHHBIE MarHUTHL. B3anMonelcTBHE MOCTOSHHBIX MAarHuToB. MarnutHoe nose. Bekrop
MAarHUTHOM MHAYKIUU. [IpuHIMIO Cyneprno3uiud MarHUTHBIX NOJied. JIMHUM MarHUTHON WHIYKIIHMH.
KapTuHa nuHMii MAarHUTHOM MHYKLIMM TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHO€e 1oJie MPOBOIHUKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIIMM MarHUTHOTO TIOJISI NIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHUKA, KATYIIKU ¢ TokoMm. OmbIT Dpcrena.
B3anmoaeiicTBre mpOBOJAHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moayinp W HampaBlieHHE. [[BHKeHUE 3apsKEHHOM YacTHIBI B OJTHOPOJHOM
MarHuTHOM noJie. Pabora cumsl Jlopenia.

SIBieHMe  AIEKTPOMArHUTHOM  MHAYKUUHM. [loTOk  BekTOpa  MArHUTHOM  MHAYKIWH.
DNEeKTPOABMKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKIuu Dapajes.

BuxpeBoe »snekTpuueckoe 1mose. OJEKTPOJABHKYINAS CHJIa HWHAYKUMA B IPOBOJHHUKE,
JBIKYIIEMCSI TIOCTYNATEIBHO B OJJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOIBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TO0JIE.

TexHuueckue  ycTpoiiCTBA M MPAKTHYECKOE IPUMEHEHHME: TOCTOSHHBIE  MarHUThl,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE FIIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TOJIS.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON UHAYKITUH.

IIpaBuio JleHua.

3aBUCUMOCTh DJIEKTPOABUKYIIEH CHJIBI WHIYKIUM OT CKOPOCTH WM3MEHEHHS MarHUTHOTO
IIOTOKaA.

SIBrieHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenre MarHuTHOTO TOJISL KATYIIKH C TOKOM.

UccnepoBanue necTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JI€KTPOMAarHUTHON WHIYKITHH.

Pa3nen 5. Koje0anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumusle Kojaedanus
Koneb6arenpHas cucrema. CBOOOIHBIE MeXaHUYeCKHE Kojiebanus. ["apMoHnueckne koneOaHwms.
[lepuon, yacrora, ammuTyaa u ¢asza konedanuid. [Ipy>xuHHBINH MasTHUK. MaTeMaTn4ecKuii MasiTHUK.
VYpaBHeHue rapMoHHUecKUX Kosiebanuil. [IpeBpaiienne sHepruu Mpu rapMOHUYECKUX KOJICOaHUSX.
Konebarenbupiit  koHTyp. CBOOOAHBIE OSIEKTPOMArHUTHBIE KONEOAaHHUS B  HACaTHLHOM
KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYECKUMH U SJIEKTPOMATHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUH B HICATHHOM KOJIeOaTEIbHOM KOHTYDE.
[IpenacraBnenne o 3aryxaronmx KoyieOaHUSIX. BBIHYXIEHHbIE MEXaHHUYEeCKHe KOJIeOaHwus.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



Ilepemennbiii TOK. CHHYCOMJQJIBbHBIA IEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO TOKAa.
AMIUITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAPSKEHUSI.

Tpanchopmarop. I[IpousBoiucTBo, mepegada W MOTPEOJICHHE DJICKTPUUYSCKOW DHEPTHH.
DKOJIOTHYECKHEe PHUCKHM TpH  [POU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnoip3oBaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JICKTPUUECKUN 3BOHOK, T€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTpOoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOAaTeIbHOW CUCTEMBbI (NIPYKUHHBIM WM MaTeMaTHYECKUN
MasITHHK).

Habmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpaMmbl - (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHUST OT  BPEMEHH)  JUIs
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHMHM PE3UCTOPa, KATYIIKH HWHAYKTHBHOCTH H
KOHJICHCATOopa.

Mopeinb TUHUU 3IEKTPOIIepeaaun.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

UccnegoBanue 3aBUCUMOCTH TIEPHUOJAa MAJbIX KOJIEOAHUWNM Tpy3a HAa HUTU OT JJUHBI HUTH U
Macchl Tpy3a.

UccnegoBanue nepeMeHHOr0 TOKa B IIEMH U3 TMOCIEIOBATEIBHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

Mexanuueckue BOJHBI, yciaoBusl pacrnpoctpaHeHus. [lepuona. CkopocTh pacmpocTpaHEHUS U
JUTMHA BOJHBIL. [lomepeunbie u MpoosibHbIC BOJHBL. MHTepdepeHus u audpakius MeXaHUIeCKHX
BOJIH.

3Byk. CkopocThb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHuTHbIE BOJIHBI. YCJIOBHUS M3JIyYEHHs] DJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHrtanusi BekTopoB E, B, V B snexrpomaruutHOi BosiHE. CBOWCTBAa AJIEKTPOMATHUTHBIX BOJIH:
OTpa)ke€HUe, MpPEJIOMJIEHUE, NoJIsIpU3aIus, nudpaxius, uHTepdepeHIus. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMArHUTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paUOCBA3U U TENEBUACHUSA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHudeckue yCTpOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTUKA B TEXHHUKE M MEIUIIMHE, pajap, pPaIUuONpPUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE MOMIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HalGmronenue otpakeHns U IPETOMIIEHUS MEXaHUIECKUX BOJIH.

Ha6monenue natepdepeHnu u AuQpakini MEXaHUIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmtoienue cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJSIpPU3aINS,
mudpakuus, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeiiHOe pacnipocTpaHEeHUE CBETa B OJHOPOAHOMU cpene. JIyd
cBeTa. TOUeUHbIN UCTOYHUK CBETA.



OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300pakeHn B IITIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOJIOTHBIA TOKA3aTelb MPETOMIICHHS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroy noaHoro BHyTPEHHET0 OTPasKEHHUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue U paccerBaroiiye JUH3bI. ToHkas JnH3a. DOKYCHOE PACCTOSIHUE U ONTHYECKas
cuiia TOHKOM nuH3bl. [locTpoenue n3o0pakeHuil B COOMPAIOIINX U paccerBaroIuX JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEITMUECHHE, JaBaeMOE JTMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonraoBas ontuka. MaTtepdepennus ceera. KorepeHTHbIE MCTOUYHUKH. Y CIOBUS HAOIIOJACHUS
MaKCUMyMOB M MHHHUMYMOB B HMHTEpP(PEPEHLHUOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakus ceera. Judpakunonnas pemérka. YcioBue HaOMIOIEHUS TIIaBHBIX MaKCHMYMOB
MIPY MMaJICHUM MOHOXPOMATHYECKOTO CBETa Ha TU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue YCTpOHCTBA H MPAKTUYECKOEC NPHUMEHEHWE: Oukd, Jiyma, (oToamnmapar,
MPOEKIIMOHHBINA ammapaT, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(PPAKIMOHHAS pEIIETKa,
MIOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHEeitHOE pacpocTpaHeHHE, OTPAKCHHE U TIpeioMiIeHHe cBeTa. OnTHYeCKHe TPHUOOPEI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB N300paXeHU B IMH3AX.

Mopenu MUKpOCKOMNa, TEJIECKOIA.

HaGimronenne naTepdepeHIim cBeTa.

Hab6mronenue qudpakiuum cBerta.

HaGurotenue aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HIOMOLIBIO PU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopule pabomol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Habmronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panuubl TPUMEHMMOCTH KJIACCHMYECKOM MexaHUKW. [locTymarsl coenuanbHOW TEOpUHU
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH
OHHIITERHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € YHEPTrUEH U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs OKOSI.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

@®oronsl. @opmyna [lnanka cBs3u 3HepruM (POTOHA C €ro YacTOTOW. DHEPTrus U UMITYIbC
¢dboToHa.

OtkpeiTue U uccnenoBanue porordpdekra. OnbiTel A. I'. CroneroBa. 3akons! GoTodddekra.
VYpasuenue DitnmreitHa 115 hotoddpdekra. «KpacHas rpanuia» hotodddekra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XuMHuueckoe NeHCTBHE CBETA.

TexHuyeckue yCTpOHCTBA W MPAKTHUECKOE TNpUMEHEHHe: (OTOINEeMeHT, (OTOJATUHK,
coJIHEeuHas OaTapesi, CBETOIHO/I.



Jlemoncmpayuu

®dotor(hPeKT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.
CBeToauOI.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -yactui. [nanerapaas MoJenb
atoMma. [loctrynarel bopa. M3nydyenue u norsiomieHre GOTOHOB MPHU MEPEXO/IE aTOMA C OJTHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPrUHU aTOMa BOJIOPO/aA.

BonHoBbie cBoiicTBa yacTull. Bonubl ge bpoiiisa. KopryckynspHO-BOJHOBOM Tyaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoicTBa M NPaKTHUECKOE IPUMEHEHHE: CIEKTPAIbHbIM aHAIN3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenexnue IJIMHBI BOJHBI Jla3zepa.

HaGroteHune JIMHeHYaThIX CIIEKTPOB H3JTYUCHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol
Hab6mronenue nuHeR4aToro CriekTpa.

Tema 3. Amomnoe aopo

OKCIIepUMEHTHI, J0Ka3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE pPaAHMOaKTUBHOCTH.
OmnpiTel Pezepdopna o onpeneneHnio cocraBa paguoakTUBHOTO u3mydeHus. CBoiicTBa anbga-, Oeta-,
raMma-u3IydeHus. BiusHue painoakTHBHOCTH Ha )KUBBIC OPTaHU3MBI.

OtkpeiTHe TIpoTOHA W HelTpoHa. Hyknonnas moxmens sapa IelizenOepra—lBanenko. 3apsia
sanpa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnan. DIEKTPOHHBIH W TO3UTPOHHBIA OeTa-pacmaa. ['amma-uznydeHue.
PalioaKTUBHOTIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepusiii peakrop. TepmosiaepHblii cuHTe3. [IpobiemMbl 1 MepCneKTUBHI SAEPHON YHEPrETUKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.
MeTobl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTapHBIX YacTHII.
OyHaaMeHTaIbHbIe B3auMoeiicTBusl. EqUHCTBO (pu3nueckoil KapTUHBI MHpa.

TexHuueckue ycTpoHCTBa M MpaKTHYECKOE INPUMEHEHHUE: 03MMeTp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToMHas 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

3akoH

Paspnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Dranbl pa3BUTHs acTpoHOMUH. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBHUKEHHE.

ConHeyHas cUcTeMA.

Comuue. ConmHeuHast akTUBHOCTh. McTrounuk sHeprum ConHIa U 3BE31. 3BE3/BI, X OCHOBHBIE
XapakTEepUCTUKU. JluarpamMmma  «CHEKTpaJIbHbIM  KJAacC — CBETUMOCTB». 3BE3NBI  TJIaBHOM
IOCJIEIOBATENILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTbEY» JIJI 3BE3]] INIABHOM ITOCJIEIOBATEIbHOCTH.

Buyrtpennee crpoenue 38&31. CoBpeMEHHBIE MIPEACTABICHUS O MMPOUCXOXKACHUH U 3BoJtonnu CoiHia
7 3BE31. DTallbl )KU3HU 3BE3.



Mneunsiii [lyte — nama [Manaktuka. [lonoxxenune u nBuwxkenue Connua B [amaktuke. Tumsl
rayiakTuk. PaguoranakTuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa66ma. Pasz6eranue ranakruk. Teopust bonbioro
B3pbIBa. PeNMKTOBOE H3ITyUueHHE.

MacmrabHas cTpykTypa Beenennoii. MertaranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmoienuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTIpe/ICTICHUsS] TOJIOKCHHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro nojaymapus u ipKue 3BE3/bI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponb ¢u3uku u acTpOHOMHUU B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COIUAIBHON U ATUYECKOU
chepax NeATENIbHOCTH YeNOBEKa, POJib U MECTO (PU3MKU M aCTPOHOMHHM B COBPEMEHHOW Hay4HOMH
KapTHHE MHUpPA, poiib (U3NYECKOIl Teopuu B (POPMHUPOBAHUN NPEACTABICHUN O (pU3MUECKON KapTHHE
MHUpa, MeCTO (PU3WYECKOW KapTUHBI MHpa B OOLIEM pAIYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

MexnpeamMeTHbie CBSI3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce ocymiecTBIsieTCsS € y4ETOM
COJIEP>KATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nonamusi, CBI3aHHbIE ¢ U3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHUE,
Hay4HbId (hakT, Trumnoresa, ¢u3nyueckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMBbl YpaBHEHUW, TPUTOHOMETpUYECKUE (GYHKIHMH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKLIUU
Ha OCH KOOPJIMHAT, CIIOKCHHE BEKTOPOB, MPOU3BOIHEIC MIEMEHTAPHBIX (DYHKIWH, MPU3HAKHA TIO00HS
TPEYroJbHUKOB, OIpeie]IeHHE MJIOaAN IUIOCKUX GUryp u o0bEma Ted.

buonoeus: >nekTpuueckue SBICHHUS B KUBOM MPUPOJE, KojieOaTeNbHbIE JBUKCHUS B YKUBOU
MPUPOJIE, ONITUUECKUE SIBJICHUS B dKUBOU IPUPOJE, NEUCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJICKYJI, KPUCTAJUTMYECKAs CTPYKTypa TBEPHABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKU, CIICKTPATbHBIN aHAIH3.

l'eoepagusa: MarHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MATrHUTHBIX PyA, (POTOChEMKA 3E€MHOU
MMOBEPXHOCTHU, MPEACKAZAHHNE 3EMIIETPSICEHU.

Texnonocusi: TVHUM DJCKTpOIEpeady, TEHEpaTop IMEPEeMEHHOrO0 TOKa, JJIEKTPOJIBUTaTEb,
WHAYKIIMOHHAS Te4b, pajap, paauoONpUEMHHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meusn,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONITHKA, COJTHEUHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

OcBoenue yuebHoro npeamera «dOu3nka» Ha YpOBHE CPEHETO 0011ero oopasoBaHus (0a30BbIN
YPOBEHb) JOKHO OOECHednuTh JOCTIKEHHE CIEIYIOIIUX JUYHOCTHBIX, METalpeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIBTATOR.

JInyHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHs yueOHoro mnpenmera «®Pu3nka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcsi PYKOBOJACTBOBAaThCA C(HOPMUPOBAHHON BHYTpEHHEU
MO3UIMEH JMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEXKIEHU,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IIEHHOCTSIM POCCHMCKOTo OOILIECTBa, paclIUpeHHe >KM3HEHHOIO
OIbITAa W ONBITA JEATEIBHOCTH B IMPOLECCE pealn3alMi OCHOBHBIX HAIPaBICHHWH BOCIIHUTATEIBHOMN
NesITeIbHOCTH, B TOM YHUCJIE B YaCTH:



1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMK O00y4YaIOUIerocsi Kak akTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCHICKOro O0IEeCTBa;

NPUHATHE TPAJUWIUOHHBIX OOIIEYETIOBEUECKUX T'YMAaHHUCTHMYECKUX M JEeMOKpPaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO [IEATENbHOCTh B MHTEpecax TIpa)JaaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJIEHCTBOBATh C COIIMATIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSAMU U
Ha3HAYCHUEM,;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM NESATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUMCKON I'PaXkIaHCKON MJACHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCY/IapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCHICKHUX YUEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIOCOOHOCTh OIICHWBATh CUTYAIMI0 W TMPUHUMATh OCO3HAHHBIC DPELICHHUS, OPUEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas ICTETUKY HAy4yHOrO TBOPYECTBA, IMPHUCYILIETO
busnueckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS

HMHTEpEC K pa3inyHbIM chepam npodecCHOHATbHON NEATENbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢u3MKO W TEXHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccun
pealin30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHUIO M camMooOpa3oBaHHIO B oOjacTu (U3MKU HaA
MPOTSHKEHUH BCEU KU3HU;

6) IKOJIOrNYECKOTO BOCTIUTAHUSI:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYIbTYpbl, OCO3HAHUE TJI00AIBHOTO  XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

TUTAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUN B OKpY)KAIOIIEH Cpelie Ha OCHOBE 3HAHMS Iee
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciivpeHye OMbITa AESTeTbHOCTH JKOJOTHYECKOW HAIPaBICHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HaHUU 10 (pU3HKe;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
buznuecKoil HayKu;

OCO3HAaHHE IEHHOCTU HAy4YHOW JesTeIbHOCTH, TOTOBHOCTb B Ipollecce U3ydeHus (U3MKU
OCYIIIECTBISATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO ESATENBHOCTh HHINBUYaIbHO U B TPYIIIIE.

MeTtanpeaMeTHbie pe3yJibTaThl
Ilo3HaBaTebHBIC YHMBEPCAIbHBIC YUeOHbIE e CTBHS
ba3oBble JJjornueckue aAeMcTBus:
CaMOCTOATENbHO  (opMynUpoOBaTh W  aKTyallM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEACIISATh ENN JEATeIIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHKECHUS,
BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabaThiBaTh IJIAH pEIICHUs MPOOJIeMbl ¢ YYETOM aHalIM3a MMEIONIUXCS MaTepuaIbHbIX H
HEMaTEPHUAIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBHI B JI€ATEIBHOCTh, OIEHUBATh COOTBETCTBHE pE3YJIBTATOB IIEIISAM,
OLICHHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBAaTh U  BBHIMOJTHATH pabOTy B  YCIOBHUSX PEATbHOrO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble uccienoBarejabcKue qecCTBUA .

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIa/IETh HABbIKAMU Y4eOHO-MCCIIE0BATEILCKOM U MTPOEKTHOM 1€ATEIbHOCTH B 001acTH (DU3UKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEUICHHS 3a1ad (U3HUECKOTO
coJiep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOAO0B MTO3HAHUS;

BIIQJICTh BUJAMH JCSITEILHOCTH TIO TIONYYCHUIO HOBOTO 3HAHWS, €ro WHTEPIpETaIH,
MpeoOpa3OBaHUI0 M MPUMEHEHHUIO B PA3IUYHBIX Y4Y€OHBIX CHUTYyallUsX, B TOM YHUCIE MPU CO3AAHUU
Y4eOHBIX TIPOEKTOB B 00JIACTH (DU3HKH,

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBA3HM U aKTyaJU3UpOBATh 3ajlauy, BbIIBUTaTh TUIOTE3Y €€
pelIeHrs, HAXOJAWTh apTyMEHTHI IS JOKa3aTelIbCcTBA CBOMX YTBEPXKICHHM, 3a/1aBaTh MapaMeTpbl U
KPUTEPUHU PELICHUS;

aHAIM3WPOBATH TIOJYUCHHBIC B XOJI€ PEUICHUS 3a7aud Pe3yabTaThl, KpUTHUECKUA OICHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a/layll B 0Opa30BATEILHON IEATCIHHOCTH, B TOM
quclie IPU U3YYEeHUHU (HUBHKHY;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIICHUBAThH MPHUOOPETEHHBIN OIBIT;

YMETb [IEPEHOCUTH 3HAHUS N0 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJI€H, MPeJIaraTh OPUTHHANBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAOIINE ATbTCPHATHBHBIC PEIICHHUS.

PabGora ¢ undopmanmeii:

BJIQJICTh HAaBBIKAMU TIOJTydeHUsI HHPOPMAITUU GU3NICCKOTO COACPKAHMS U3 HICTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh MOWUCK, aHAIM3, CUCTEMATHU3AlMI0 U HHTEPIPETALUIO
nH(OPMAIINY PA3TMIHBIX BHJIOB U (OPM TIPEICTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

WCIOJIb30BaTh CPEJCTBA MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B PEIICHHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpTaHU3allMOHHBIX 3a/ad C CcOONIo/IeHHeM TpeOoBaHUMN
PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, THTUEHBI, PECYpCOCOePEIKCHHUSI, TPABOBBIX M ITUYCCKUX HOPM,
HOPM MH(OPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3UUECKOTO COJEPIKAHMS B Pa3IUYHBIX (hopMarax ¢ y4éTOM Ha3HAUCHUS
uHpOpMallUM ¥ TENEeBOM ayAUTOpPUM, BBIOMpAs ONTUMaIbHYIO (OpMy TMpEACTaBICHUS U
BH3YaJTH3aIiH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

OCYILECTBIATH OOLIICHUE HAa YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYalli U cMAT4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUYKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON U UHIUBUIYAIbHOU paboThI;

BbIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH ¢ y4y€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJI0TO 4JI€HA KOJUIEKTHBA,;

[IPUHUMATB LIEJIM COBMECTHOU IEATEIBHOCTH, OPTaHU30BbIBATh U KOOPIAUHUPOBATh JEHUCTBUS 110
€€ JOCTHKEHHIO: COCTaBJAThH IIJIAH JNEHUCTBHW, pacHpeAesATh POJIU C Y4ETOM MHEHHMM y4YaCTHHKOB,
00CyXJ1aTh pe3yabTaThbl COBMECTHOU PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa M Ka)/J0ro Y4acTHHKAa KOMaHIbl B OOIIMN pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;



npeajaratb HOBBIC IIPOCKTHI, OLCHUBATH HWACU C IMO3UIUKW HOBU3HBI, OPUIMHAJIbBHOCTH,
MPAaKTUYECKOM 3HAYNMMOCTH;

OCYHICCTBIIATL IMO3UTUBHOC CTPATCTHUCCKOC IMOBCACHUC B PA3JIMYHBIX CHTYyaAlHUAX, HPOABIIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranuzanmus:

CaMOCTOSITENIbHO  OCYIIECTBIISITh [MO3HABATEIbHYIO JESATENIbHOCTh B 00JIacTH (U3UKU U
ACTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTABUTh U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PELIEHHUS pacdy€THbIX M KAYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUS IPAKTHYECKON PabOTHI ¢ YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH H
MPEOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATH €ro, Oparhb Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO APYAUIMH B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallusiIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTb, OIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSAM;

BJIQJICTh HABBIKAMH ITO3HABATEIHHOW pEe(IIEKCHH KaK OCO3HAHHS COBEPIIACMBIX JICHCTBUU H
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;

MCIOJIb30BaTh TPUEMBI pe(hJICKCUU JIJISl OLICHKH CUTYaIllld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIIHTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MOHMMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporecce mocTikeHHsl JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAaMMBbI MO (PU3UKE s
YPOBHSI CpelHero ooOImero o0pa3oBaHHUA Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, MPEIoIaralomui cpopMUpOBaHHOCTS:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJICTH HAMPABJICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cPepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHHUS, BKJIKOYAIOUIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHHE, CIIOCOOHOCTh aManTHUPOBATHCS K HSMOIMOHAIBHBIM HW3MEHEHHUSIM U TPOSBIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOYAIONIEH CTPEMIICHHE K TOCTHXKCHHIO 1IETTH U YCIEeXY, ONTHMHU3M,
MHUILIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIOYAIONMIEH CIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSTHUE JPYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKHUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C JPYTUMH
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

IIpeaMeTHBbIE pe3yJIbTATHI
K konny oOyuenuss B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUH:
J€MOHCTPUPOBaTh Ha MpPUMEpPax pojb U MecTo (u3uku B (HOPMHUPOBAHHM COBPEMEHHOM
HAay4YHOU KapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTMM, B IPAKTUYECKOMN
NeATEIILFHOCTH JIIOJIEH;



YUUTHIBATh T'PAHUIIBI MPUMEHEHUS HM3YYCHHBIX (U3MUECKUX MOJeNel: MarepuanbHas TOYKa,
MHepLHalbHas cucTeMa oTc4éra, abCOIOTHO TBEPOE TEJO, NAEATIbHBIN a3, MOJEIN CTPOEHUS I'a30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN NEKTPUUYESCKHA 3apsi/i IPU PEHICHUU (PU3UUECKUX 33]a4;

pacro3HaBaTh (pU3HUECcKHe sBJICHU (IIPOLECChl) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHMSI BEIIECTBA U JJIEKTPOAUHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MaJleHUe Tel, ABM)KEHHE 110 OKPYXKHOCTH,
MHepIMs, B3auMoaercTBe e, 1uddy3us, OpOyHOBCKOE JBMKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeJ, U3MEHEeHHue oO0b&Ma Tel IpPU HarpeBaHuu (OXJAKIACHUH), TEIJIOBOE PaBHOBECHE, UCIAPEHHUE,
KOHJIEHCAllMsl, IUIABJIEHHE, KpHUCTaLUIM3alMsl, KUIIEHUE, BIAKHOCTh BO3/yXa, NOBBILICHUE AABJICHUS
rasa Ipd €ro HarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIy IapaMeTpaMu COCTOSHHs ra3a B
U30IpoLEeccax, dJACKTPU3alus Tell, B3aUMOIEICTBUE 3aps/I0B;

OIMCBIBaTh MEXAHUYECKOE JIBUKEHUE, UCIOJb3Yyd (U3NYECKHE BEIUYMHBL: KOOPAWHATA, IYTh,
HepeMEIlEHNe, CKOPOCTb, YCKOPEHHE, Macca Tela, CUJa, MMILYJIbC Tejla, KMHETHYECKas SHeprus,
NOTEHIMAJIbHAsl OJHEpPrus, MeXaHudeckas paldoTa, MeXaHMYecKass MOIIHOCTb, [P ONMCAHUU
MPAaBUIBHO TPAKTOBATh (PM3NYECKUN CMBICI HUCHOJIB3YEMBIX BEJIHMYWH, UX O0O3HAYCHHUS M €IUHUIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTMMH BETUUYMHAMU;

OIMCHIBATh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBICHUS, UCIONB3Ys (pru3mueckue
BEJIMYMHBIL: JABJICHHUE Ta3a, TEMIIEpaTypa, CPEIHAsS KUHETHYECKas DHEPIUsl XaOTUYECKOrO JBMXKECHUS
MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOThl, BHYTPEHHSISI SHEPIUs,
pabota raza, kK03((UIHMEHT MOJIE3HOT0 JEHCTBUS TEMJIOBOTO JBUTATElIs; MPU ONHCAHUU MPABHIBLHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJIB3YEMBIX BEIMYMH, UX OOO3HAYCHUS W CIMHHUIBI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEIHUUHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPUYECKHE CBOMCTBAa BEIIECTBA M DJIEKTPUUYECKHUE SIBICHUS
(mpoueccbl), HCIONAB3Ysl (PU3MYECKHE BEJIMYMHBL DJIEKTPUUYECKUH 3apsl, 3JEKTpUYECKoe IIoJe,
HanpspKEHHOCTD TOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAIOB; IIPU ONUCAHUM IPABUJIBLHO TPAaKTOBATh
¢u3nyeckuil CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX O00O3HAUCHMsI M E€IUHUIIbI; yKa3blBaThb (HPOPMYJIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETUUMHY C IPYTHUMHU BEIINYHHAMU;

aHAJIM3UpPOBaTh (PU3MUECKUE TMPOLECCHl M SIBJIECHUS, MCIONb3ys (U3MUECKUE 3aKOHBI HU
NpUHLIMIIBL: 3aKoH BcemupHoro tsrotenus, |, Il u Il 3akonsr HbloToHa, 3aKOH coXxpaHEHHUSA
MEXaHUYECKON DHEPIHM, 3aKOH COXPAHEHMS WMIIYJIbCA, MPUHIMI CYNEPIO3ULUN CHJI, HPUHLHUI
paBHOMNpABUS MHEPHHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETUUECKOW SHEPTUH TEIUIOBOTO IBHUKEHHUS MOJIEKYI C
abCONIOTHON TemImepaTypoi, MepBbli 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMS 3JIEKTPUUECKOTO
3apsiza, 3akoH KyioHa, mpu 3ToM pa3indarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTEeMaTHYECKOe
BBIpaKEHHUE U YCIIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUIMBI JCHCTBUS MAaIllMH, MPUOOPOB M TEXHUYECKUX YCTPOMUCTB;
pa3anyaTh yCIOBHS UX OE€30M1aCHOT0 MCIIOIb30BaHUS B IOBCEAHEBHON KU3HU;

BBIMOJIHATE JKCIEPUMEHThl IO HCCIEI0BaHMIO (PU3MUYECKUX SBJICHUH M MPOLECCOB C
HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHMM, NMpH 3ToM (HOpMyJIHpoBaTh Mpodiaemy/3anady u
TUNOTE3y Y4eOHOro OHKCHEpUMEHTa, cOoOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOro 000pyJOBaHUS,
MIPOBOJMTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIATH MPSIMbIE U KOCBEHHBIE M3MEpeHHs (PU3MYECKHX BEIUYMH, IIPU 3TOM BHIOMpATH
ONTHUMAJbHBIA CIIOCO0 H3MEpPEHUsT U HCIOIb30BaTh H3BECTHBIE METOJbl OLEHKHU IMOrPeuIHoCTe
U3MEPEHMUI;

HCCIIEIOBaTh 3aBHCHUMOCTH MeXAy (HU3MYECKMMM BEIMYMHAMH C HCIIOJIb30BAHMEM MPSMBIX
U3MEPEeHUH, MpH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl MOJYyYCHHON
3aBUCHUMOCTH (M3MYECKUX BEJIWYUH B BUJE TaOJMI U TpadHKOB, JeJaTh BBIBOABI MO pe3ylbTaTaM
UCCIIEIOBaHMS;

coOJroaTh MpaBwila O€30MacCHOrO TpyJa MpPH MPOBEIEHUN HCCIECAOBAaHUM B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOW JIEATENBHOCTH C HCHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;



pemaTh pacyéTHbIe 33aJaud C SBHO 3aJlaHHON (PM3UYECKOM MOJIENbIO, HCIIONB3Ys (PU3HuecKue
3aKOHBI U NMIPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jaud BIOMPATh (PU3HUYECKYIO MOJENb, BHIACIATD
¢usnyeckue BeTUYMHBI M (POpMynbl, HEOOXOmuMbIe Ui €€ pemeHHs, MPOBOJUTH pPACUYETHl U
OLIEHUBATh PEATBLHOCTD MOJYYECHHOTO 3HauUeHUs! (PU3MUECKOl BEJINYMHBI,

pelars KauyeCTBEHHBbIE 3aJauu: BbICTPAWBATh JIOTUYECKH HENPOTHUBOPEUMBYIO IIEMOYKY
paccyXKIeHUI ¢ ONIOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHUS;

WCIOJIB30BATh MIPH PEIICHUH YYeOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHU IS
IIOUCKA, CTPYKTYPUPOBAHUs, WHTEPHpPETAlMd U IMPEACTaBICHUS Y4eOHOW M HAay4HO-NOIYJISIPHOH
uHpOpMAaLNY, TOTYYCHHON W3 pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH IOIY4aeMyIO
nHpopMaIuio;

MPUBOANUTH MPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOILEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOH >KM3HU il 0OECTeUeHHS
0€30I1aCHOCTH TNpH OOpAIleHUU C NPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHUS
3JI0OPOBbSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTe B IpylIe C BBINOJHEHUEM DPAa3JIMYHbIX COLMAIBHBIX pOJIEH, IUIaHUpOBaTh padoTy
TPYIIBI, PAMOHAIBFHO PACIPENeNATh 00S3aHHOCTH U IJIAHWPOBATh JAEATEIBHOCTh B HECTaHIIAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBAaThb BKJIAJ KaXIOT0 U3 YYAaCTHUKOB TIpPYIIBl B pELICHUE
paccMaTpuBaeMoi POOIEMBI.

K xoHny oOyuyenus B 11 kiacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y O0YUAIOMIUXCSI YMEHU:

J€MOHCTPHPOBAaTh Ha MpHUMEpPax pojib M MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHbl MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B NPAKTUYECKOMN
JesITeIbHOCTH JIF0/IeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTHHBI MUPA;

YUUTHIBATh  TPaHMIIBl  TIPUMEHEHUS  M3YYEHHBIX  (U3NYECKUX  MOJAENEH:  TOYEUHBIH
NEKTPUYECKUI 3apsill, JIyd CBETa, TOYECUHBIM MCTOYHUK CBETA, SiACpHAs MOJENb aToMa, HYKIOHHAas
MOJIENIb AaTOMHOTO Si/Ipa MPH peleHnH (HU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (Ipolecchl) U OOBSICHATh MX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKas IMPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MATHUTHOE JEHCTBUS TOKA, B3AaUMOJIECHCTBUE MAarHUTOB, DJIEKTPOMArHUTHAas MHAYKLUS,
JeiCTBE MAarHUTHOTO TOJS HAa NPOBOAHMK C TOKOM M JIBWKYIIMHCS 3apsijl, 3JIEKTPOMAarHUTHBIE
Koie0aHWs W BOJIHBL, MPSIMOJMHEHHOE pAacHpOCTpaHEHHWE CBEeTa, OTPaKEHHUE, MpesIOMIICHHE,
uHTepdepeHus, JUPPaKIUs U MOJIpU3alus CBETa, TUCHEPCUsl CBETa, POTOIEKTPUUIECKUM YPPEeKT
(poToaddexr), cBeToBOE MaBICHHE, BO3HUKHOBEHME JIMHEHYATOro CIEKTpa aroMa BOAOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaIN0aKTUBHOCTb;

ONUCHIBaTh M3YYECHHBIE CBOWCTBA BeELIECTBAa (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOJAMMOCTh PAa3IMUHBIX Cpell) U JJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCHONB3Yysl (PU3MUECKUE BEIMUYMHBI: JEKTPUUECKUHN 3apsijl, cuja TOKa, IEKTPUUECKOE HaIpsUKEHHE,
ANEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIIKYIIAs cuia, padoTa TOKa,
MHIYKIHUS MarHUTHOTO mouid, cuia Amrepa, cwia JIopeHna, MHIYKTMBHOCTb KaTyHIKH, JHEprus
AJIEKTPUYECKOTO M MAarHUTHOTO IOJIEH, MEPHOJ] U YacToTa KosieOaHull B KoJeOaTeIbHOM KOHTYpE,
3apsii M CWIa TOKAa B IPOLIECCe TapMOHMYECKHUX 3JEKTPOMAarHUTHBIX KojeOaHHi, (OoKycHOoe
paccTosiHue U ONTHUYecKas cuja JMH3bI, MPU OMUCAHUM MPABWJIBHO TPAKTOBATh (U3MYECKUN CMBICI
UCTOJIb3YEeMbIX BEIMYUH, UX 0003HAYEHUS M €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

OIUCHIBATh M3YUYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCHOIb3Ys (U3NUYECKUE BETUUMHBIL:
CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPIrHs M UMMYJIbC (POoTOHA,
IIEpHOJ, TOJypacmajaa, JHEPrus CBSA3M AaTOMHBIX SAEp, IPHU ONMCAHWM IPAaBUIIBHO TPAKTOBATh
(bu3nyecKnil CMBICIT HUCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIIME JIaHHYIO (PU3MUECKYIO BETUYMHY C JIPYTMMHU BEIMYMHAMHU, BBIYUCIATH 3HAUYEHUE
(hbU3UYIECKON BEITMYHHBI,



aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, MCIONb3ysd (PU3HUECKUE 3aKOHBI WU
OpUHIUINBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIbHOIO U MAPaJUIEIbHOIO COEAMHEHUS NMPOBOIHUKOB,
3akoH  [[xoyms—JIeHnma, 3aKOH  DJIEKTPOMarHUTHOM  MHIYKLUH, 3aKOH  INPSMOJIMHEHHOIO
pacrpoCTpaHEHHsI CBETA, 3aKOHbl OTPAKEHUSI CBETa, 3aKOHbI IPEJIOMJICHHUS CBETa, YpaBHEHUE
OiHmTeitHa 1 poTodhdexTa, 3aKOH COXpAHEHUS SHEPTHH, 3aKOH COXPAHEHHs HMITYJIbCa, 3aKOH
COXPaHEHMs 3JIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHUs MaccOBOIO 4HUCIIA, IOCTylaThl bopa, 3akoH
pPaIMOAaKTUBHOTO pachaga, 0pU 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIIpEEIATh HAIpPaBJIECHUE BEKTOpAa MHIYKLUU MAarHUTHOTO IOJIS IPOBOJHHUKA C TOKOM, CHJIbI
Ammnepa u cuisl JIopeHna;

CTPOMUTH U OIMCHIBATh N300pakEHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJloM, TOHKOH JINH30M;

BBINOJIHATE 3KCIIEPUMEHThl 110 HCCIEN0BaHUIO (PU3MUYECKUX SBJICHUH M IPOLECCOB C
MCTOJIb30BAHUEM TIPSMBIX U KOCBEHHBIX M3MEPEHUI: MpU 3TOM (OpMYyIHUpOBaTh MpodieMy/3aiady u
TUIIOTE3y Y4eOHOro SKCHEpPUMEHTa, COOMpaThb YCTAHOBKY W3 IPEUIOKEHHOro 000pylOBaHMUs,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILLIECTBIATh MPSIMbIE U KOCBEHHBbIE M3MEpeHUs (PU3MYECKHX BEJIMYMH, IIPU 3TOM BHIOHMpATH
ONTUMANIBHBIA CHOCO0 M3MEPEeHHsT W HCIOJb30BATh H3BECTHBIE METOABI OIEHKH IOTPEITHOCTEH
HU3MEpEHUI;

MCCIIEIOBATh 3aBUCUMOCTH (PH3MUECKUX BEIWYHH C UCIOJIB30BAHUEM TPSMBIX WU3MEPEHUM: MPH
3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCUPOBATh PE3y/IbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOIMI U IpaUKOB, J€JIaTh BBIBOBI [10 pE3yJIbTaTaM HCCIIEOBaAHUS;

coOJroaTh npaBuiia Oe30M1aCHOrO TpyJa MpH MPOBEICHUU HCCIIEAOBAaHUM B paMKax y4eOHOro
OKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKONM W TMPOEKTHOW JIEATENFHOCTH C HCIHOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1JaOOPaTOPHOI0 00OPYAOBaHUS;

pemaTh pacy€THBIC 33Ja4d C SBHO 3a/JIaHHOW (PM3UYECKON MOJENBI0, UCTIONB3Ys (PHU3UUECKHE
3aKOHBI U NPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Jjaud BbIOMPATh (PU3UUYECKYIO MOJIENb, BBIACIATH
¢usnveckne BeTUYMHBI M (HOPMYINBL, HEOOXOmUMBIE Ui €€ pPEeUIeHHs, NPOBOAWTH PACUETHl H
OLIEHUBATh PEAJILHOCTH MTOJYYEHHOT'O 3HaUeHU (PU3UUECKON BETUUUHBI;

pelarh KaueCTBEHHBIE 3aJayd: BBICTPAWBaTh JIOTUYECKH HEMPOTHUBOPEUMBYIO IIETIOYKY
paccyXJIeHU ¢ ONOpOoi Ha N3yYEHHbIE 3aKOHbI, 3AaKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

HCIOJIb30BaTh NP PEIIEHUU YU4eOHBIX 3a]1a4 COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHUs, WHTEPHpPETAllMd U TMPEACTaBICHUS Y4eOHOW M HAaydHO-TIOMYJISIpHON
nH(pOpMallMY, TONTYYEHHON M3 pa3iMyYHbIX HCTOYHHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJYy4aeMYIO
nH(pOpMaINIo;

OOBSICHATH TPHUHIUIBI JCHCTBHUS MAaIINH, MPHOOPOB M TEXHUYECKHX YCTPOMCTB, pa3nyaTh
yCJI0BHUS UX O€30MAaCHOT0 MCIIOJIB30BaHMs B TOBCEAHEBHOM KU3HM;

MIPUBOANTH TIPUMEPHI BKIIA/Ia POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KM3HU JJIs 0OeCreUeHUs
0e30IacHOCTH TMpH OOpaIleHUH C MPUOOPaMU M TEXHUYECKUMH YCTPONCTBAMH, A COXPaHEHHS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKpY KaIoLIel cpeie;

paboTaTe B Tpylme C BBINOJHEHHEM DPA3JIMYHBIX COLHUAIBHBIX pOJIeH, IUIaHUPOBaTh paboTy
IpyNIbl, PallMOHAIBHO paclpeiensiTh 005 3aHHOCTU U IUIAHUPOBAThH JIEATENbHOCTh B HECTAHIApTHBIX
CUTyallUsiX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXJOIO U3 YYAaCTHUKOB TpYIIbl B pelIeHUEe
paccMaTpuBaeMoi TPOOTIEMBI.
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Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
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bubnnoreka IIOK
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Uroro no pazneny 24
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Hroro mo pazaeny 11

Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI

2.1 ﬁiiigg;?;ll;iil?lﬂe 9 1 | bubmmorexa LHOK
' https://m.edsoo.ru/7f41c97c
KoJieOaHMs
29 MexaHu4eckue u 5 1 bubmuoreka [JOK
' AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onruica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pa3nen 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCUTEJBbHOCTH
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' acTpOHU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nesn 6. OGOBIIAIOIIEE IOBTOPEHUE

bu6mmoreka [JOK

6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
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nporpamMme
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