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COIEPKXAHUE OBYYEHMUSA
10 KITACC

Paznen 1. ®Pu3uka 1 MeTOAbl HAYYHOT O MIO3HAHUS

dusnka — Hayka o npupone. Hayunsle MeTONBI MO3HAHUSA OKPYKAOLIETO MHUpPA.
Pounb skcniepuMenTa u TEOpHH B MPoLIecce MO3HAHMS MPUPOABL. DKCIIEPUMEHT B (pru3HKe.

MopnenupoBanue (U3HUECKUX SABJIEHMA U mporeccoB. HayuyHble TumoTessl.
du3uyeckue 3aKOHbBI W TEOpPUH. ['paHUIIBI MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb 1 Mecto pusuku B GOPMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUpa, B
IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorossle U HUPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBrxeHne. OTHOCUTEILHOCTh MEXAHUYECKOTO ABMKEeHUA. Cucrtema
orcu€ra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpeIHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE
MaTepualbHOW TOYKH, HMX TMPOEKIMU HAa OCH CHCTEMBI KoopauHaT. CrokeHue
NEPEMEILICHUN U CIIOAKEHUE CKOPOCTEM.

PaBHOMepHOE ¥ PaBHOYCKOPEHHOE TNpsAMOJMHEHHOE JABWxkeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsI, MyTH U MEPEMENICHUs MaTeprualibHON
TOYKH OT BPEMEHH.

CBobOosHOE najfieHue. Y CKOpeHue CBOOOHOTO MaICHHS.

KpuBosnmHeHOE NBWKEHUE. [[BHJKEHME MATEPUAIBHOM TOYKHM IO OKPYKHOCTH C
ITOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOpocTh. [lepuon n
yacToTa oOpauieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIAOMETp, ABUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpEIayu.

Jlemoncmpayuu

Mopens cucremMbl OTCUETa, WIIOCTpAlUsl KHHEMATHUYECKUX XapaKTEPHUCTHK
JBUYKEHUS.

[IpeoOpazoBanue IBUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue naBwkeHUs Tena, OpOIIEHHOTO TOA  YIVIOM K TOPHU30HTY H
TOPU30HTAJILHO.

N3mepenue yckopeHusi CBOOOIHOTO MaCHUs.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHrne HEpaBHOMEPHOTO JBIDKCHUSI C IIEJIbI0 ONpENeSeHNUs MIHOBEHHOMU
CKOPOCTH.



HccnenoBaHre COOTHOLIEHUS MEXKIY NyTSIMH, MPOWACHHBIMU TEJIOM 34
NOCJIEI0BATENbHBIE PABHBIE MPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yueHune IBM>KEHHS Teaa, OpOIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutTenbHOCTH ["anmmned. [lepBoit 3akoH HeroroHa. MHeprmanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akon HeroToHa st
MaTepuaabHOU TOUKU. Tperuii 3akoH HbproTOHA 111 MaTepUaIbHBIX TOUYEK.

3akoH BceMUpHOro Tsarotenus. Cuna Tsxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl TpeHust (mokosi, CKoibxkeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKONBXEHUS U cujia TpeHud nokos. Koadduuuent tpenus. Cuna
COITPOTHUBIICHUS MIPU IBUKECHUU TEJIA B KUIKOCTHU UJIU rase.

[TocTynarenbHOE U BpanaTesIbHOE IBHXKEHHE a0COIFOTHO TBEPAOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO OcH BpameHus. [linedo cuiel. YcnoBusi paBHOBECHS
TBEPAOIO Tea.

TexHn4ecKkre yCTpPOMCTBA U MPAKTHYECKOE MPUMEHECHUE: MTOAIINUITHUKY, IBUKCHUE
VUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepLMH.

CpaBHeHHE Macc B3aUMOJECHCTBYOIIUX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIInu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MTOIbEME U MMAJCHUU.

CpaBHeHUE CHJI TPEHUS MTOKOSI, KAYEHNS U CKOJIbKECHUSI.

VYcoBus paBHOBECHS TBEPAOTO Teia. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue ABMKEHUSI OpyCcKa MO HAKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJ  YOPYTOCTH, BO3HUKAIOIIUX B MNPYKHUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

Hccnenosanue ycnoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKkouvl coxpanenus 6 MexaHuke

NMnynbsc MaTtepuanbHOW TOYKU (TeNla), CUCTEMBbI MaTEpHAIIbHBIX ToueK. Mmmyibe
CUJIBl W W3MEHEHHE HMIIyJIbca Tejla. 3aKOH COXpPaHEHHs HMIyJbca. PeakTuBHOE
JBH>KEHUE.

PaboTa cusnbl. MOIIIHOCTD CHITBI.

Kunernueckass sHeprusi marepuaibHO Touku. Teopema 00 U3MEHEHHUH
KUHETUYECKOW IHEPTUH.

[ToTenmanbHas sHeprus. lloTeHuuanbHas sHeprus ymnpyro nepopMupoBaHHON
npykuHsbl. [loTeHUManbHas SHEPryd Teaa BOJIU3U MOBEPXHOCTH 3€MJIH.



[ToTeHuMabHBIE M HEMTOTEHIIUAJIbHBIC CHIIBbI. CBsI3b pa0OThl HEMOTEHIIUATBHBIX CHJI
C U3MEHEHHEM MEXaHUYECKOW PHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIIED,
PY>KUHHBIM MMUCTOJIET, IBUKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMS UMITYJIbCA.

PeakTuBHOC ABMKCHUE.

[Tepexona MoTeHIMATBHON SHEPTHUN B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii oxcnepumenm, 1abopamopsie pabomol

N3yuenune abCOMOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MAasITHHUKOB.

UccnenoBanue cBsA3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHUUYECKOM PHEPruu Tejia Ha
MIPUMEPE PACTKEHUS] PE3UHOBOTO KTy Ta.

Pa3zpnes 3. Mogiekyasipaasi pu3suka 1 TepMOAMHAMUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYUECKOL MeopUul

OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe naBmwxkenue. Juddysua. Xapakrep IBHKEHUA H
B3aUMOJICHCTBUS YacTHI] BeleCTBA. MoJENN CTPOEHUS Ta3oB, KUAKOCTEH U TBEPABIX
Tel U OOBSCHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3THUX Mojeineil. Macca u pa3mepbl
mouiekyJl. KonnuectBo Bemectsa. IToctosHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. lllkana Ttemmeparyp
Lenscus.

Mopens upeanbHOro rasa. OCHOBHOE YpPAaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU HUJICATTLHOTO Ta3a. AOCOJIOTHAsS TeMIlepaTrypa Kak Mepa CpeHEe KMHETUYECKON
SHEPrUuM TEIUIOBOrO JBHXkeHMs 4dactull rasa. lllkana temneparyp KenbBuna. 1'azoBbie
3aKkoHbl. YpaBHeHue MenpaeneeBa—Kmnaneiipona. 3akon J[lanmbrona. M3ompoieccsl B
U/ICaJIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHnueckue yCTporucTBa U MPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOLIUE JUCKPETHOE CTPOEHUE BeLIeCTBa, (GoTorpaduu MOJEKYJ
OPTraHUYECKUX COCIUHECHUMN.

OmnbrTel 0 AU GY3Un KUAKOCTEH U Ta30B.

Mopens 6pOoyHOBCKOTO JBUKEHUS.

Mopens onbita TepHa.

OnbITHI, TOKa3bIBAIOLIME CYLIECTBOBAHNE MEXKMOJIEKYISIPHOIO B3aUMOICHCTBHUS.

Mopeinp, HUTIOCTpUpYOLIas NPUPOAY JaBICHUS I'a3a HA CTEHKU COCY/a.

OneITbl,  WUIFOCTPUPYIOIIME  YPAaBHEHUE  COCTOSIHMS ~ MJEaJbHOIO  rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

Omnpenenenre Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE U3MepeHui 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.



HccenenoBanne 3aBUCUMOCTH MEXAY ITapaMETPaMH COCTOSHUSI PA3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoanHaMuueckass cucremMa. BHYTpEeHHssI SHEprus TEePMOAMHAMHYECKOMN
cUCTeMbl M crocoObl e€ m3MeHeHus. KommuecTBo Temnotsl M paboTta. BHyTpenHsis
SHEPrusi OJHOATOMHOTO MJECAIBHOTO ra3a. Buupl Temionepegayu: TEIUIONPOBOJHOCT,
KOHBEKIIMS, U3IIyYeHUE. Y AelabHas TEIIOEMKOCTh BellecTBa. KOIMYECTBO TEITIOTHI MpU
TEIIonepeaayue.

[Tonsitue 06 annabaTHOM mpouecce. [lepBolit 3akoH TepmonuHamuku. [Ipumenenne
MEepBOro 3aKOHAa TEPMOJAMHAMHKH K U30mpolieccaMm. ['paduueckas HHTepIpeTanus
paboThI rasa.

BTtopoii 3akon TepmoguHamuku. HeoOpaTuMoCTh TPOI1IECCOB B IPUPOJIE.

TennoBeie MamwuHbl. [IpuHIUNBL AecTBUS TerIOBbIX MamuH. [IpeoOpasoBanus
SHEPTUM B TEIJIOBBIX MamnHax. KoadduimeHT none3Horo AeicTBys TEMIOBOW MAIIHHBI.
Hukn KapHo u ero xo3@QUIMEHT MOJIE3HOTO AEHCTBUS. DKOJOTMYECKUE MNPOOIEMBbI
TEIJIOOHEPIETUKHU.

TexHuyeckne ycTpoucTBa M MPAKTUUECKOE MPUMEHEHHE: JBUraTellb BHYTPEHHETO
cropanusi, ObITOBOUM XOJIOAWIbHHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTPEHHEHW 3HEPIUU TeJla IPU COBEPLICHUU paOOThI: BBUIET IPOOKH U3
OYTBUIKM MOJ JACMCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3pupa B JATYHHOU TpyOke
nyTéM TpeHus (BUCOIEMOHCTpAIu).

N3meHeHnue BHYTpEHHEHW SHEpruM (Temreparypbl) Tella MpU TeIuionepeaaye.

OnbIT 10 aMabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn napoBod TypOHWHBI, JABUTaTeNlsi BHYTPEHHETO CrOpaHMs, PEaKTUBHOIO
JBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabonul

N3mepenue yaenpHON TEITOEMKOCTH.

Tema 3. Azpezammuvie cocmoanusn éewjecmea. Dazoevie nepexoowvl

[TapooOpazoBanue u KoHJeHcarusi. McnapeHue u kuneHue. AOCOTIOTHAs W
OTHOCHUTEJNIbHAs BJAXHOCTh BO3AyXa. HacellleHHbIM 1ap. YaenbHas TEIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT AaBICHUS.

Teépnoe teno. Kpucramimueckue u amopdHbie Tena. AHHU30TPONUS CBOICTB
kpuctaioB. Kugkue kpuctawwibl. CoBpeMmMeHHble Marepuanbl. [lnaBienue u
KpucTayui3aiys. Y AebHas TerioTa miasienus. CyOoaumanus.

YpaBHEHHE TEIIOBOTO OajlaHca.

TexHuyeckue yCTpOWCTBA H  NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUM MOJYYEHUSI COBPEMEHHBIX MAaTEpPUAIOB, B TOM
YU CJIE HAHOMATEepUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JJaBJICHUH.

Crioco0bl u3MepeHus BIaXKHOCTH.

HabGntonenue HarpeBaHus U IJIaBJIEHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOoHCcTpanust KpuCTasioB.

Vuenuueckuii axcnepumenm, nabopamopusie pabomoi



N3mepenre OTHOCUTENIBHOM BIAXKHOCTH BO3AyXa.

Pa3znes 4. DiieKTpOAMHAMHUKA

Tema 1. Inekmpocmamuka

OnekTpu3anus Teld. DJIEKTpUYeCKUd 3apsn. [[Ba BUlla 3JIEKTPUYECKUX 3apsioB.
[IpoBOAHUKM, NUAJIEKTPUKA U TOIYNPOBOJHUKU. 3aKOH COXPAHECHUS DJIEKTPUUYECKOTO
3apsna.

B3aunmoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbId SJIEKTpUYECKUAN 3apsiil.
DnekTpuueckoe nojie. HanpsxEHHOCTh anekTpuyeckoro nojis. [IpuHiun cyneprno3unuu
BJIEKTPUYECKUX TToNeN. JIMHNY HAPSHKEHHOCTH SJIEKTPUYECKOTO MOJISL.

PabGota cun anmektpocratmdeckoro mois. [loTenmuan. PasHOCTh MOTEHIIMATIOB.
[IpoBOIHMKM ¥ [OHUAJIEKTPUKA B BJIEKTPOCTATUYECKOM Tmoje. Jlusnekrpuyeckas
MIPOHUIIAEMOCTb.

OnexktpoémkocTh. KonzaeHcatop. OIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE:  DIIEKTPOCKOII,
ANEKTPOMETP,  DJIEKTPOCTATHUYECKas  3allldTa,  3a3€MJICHHE  3JEKTpOnpuOOpOB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIKI JIEUCTBUS JIIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATHYECKOM IOJIE.

DIIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMAIIEKTPUKU B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOWIAIN TJIACTHH,
PACCTOSTHUSI MEKly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepenne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mox. Toku 6 paznuunsix cpeoax

DNEeKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS SJIEKTPUUECKOTO TOKa. MIcToOuHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsixenune. 3akon Oma 11 ydacTKa Lenu.

ONEKTPUYECKOE  CONPOTHUBJIICHUE.  YJEIbHOE  COMPOTHUBIICHHE  BELIECTBA.
[TocnenoBarenbHOE, MapaIEIbHOE, CMENIAHHOE COCIUHEHNE ITPOBOJHUKOB.

PaGoTa snektpuueckoro Toka. 3akoH [[xoyns—JIennia. MOIIHOCTh 3JEKTPUUECKOTO
TOKA.

DIIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE COIMPOTUBIIEHWE MCTOYHUKA TOKA. 3aKOH
Oma 115t MoJTHOM (3aMKHYTOM) JIeKTprueckol 1enu. KopoTkoe 3aMbIKaHueE.

DJIEKTPOHHAsI TPOBOAMMOCTh TBEPJBIX METAIJIOB. 3aBUCUMOCTh COMPOTHUBIICHUS
METAJJIOB OT TeMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonympoBoauuku. CoOCTBEHHAS 1 MPUMECHASI POBOIUMOCTD TTOTYITPOBOTHUKOB.
CoiictBa p—n-nepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI.



ODJIEKTPUYECKUNA TOK B PACTBOPAX U PACILIaABAX IEKTPOIUTOB. DIEKTPOIUTUYECKAS
AUcconManys. JNEKTPOIIU3.

OnexTpudyeckuid TOK B razax. CamMoCTOATENbHBIM U HECAMOCTOSATEIBHBIA pa3psi.
Mounus. 11na3zma.

TexHruecKkue yCcTpoHWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETD,
peocTaT, HCTOUHUKH TOKA, JEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE
npuOoOpbl, TEPMOMETP  CONPOTHUBIIEHUS, BAKyyMHbI JHMOJA, TEPMUCTOPHI U
(doTope3ucTopsl, NOITYIPOBOAHUKOBBIN MO, FAJIbBAHUKA.

Jlemoncmpayuu

M3mepenne criibl TOKa U HalpsHKEHUS.

3aBUCUMOCTH CONPOTHUBIICHHS LIMJIMHAPUYECKUX ITPOBOIHUKOB OT JJIMHBI, IJIOIIAIN
MONEPEYHOr0 CEYEHHs U MaTepuara.

CMenaHHOe COeIMHEHNE IPOBOIHUKOB.

[Ipsmoe  wm3MmepeHue  3neKTpoiaBHXKylled  cwibl.  KopoTkoe — 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psia 1 IpOBOIUMOCTb BO3AYyXa.

OOHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHne CMENIaHHOTO COETMHEHHS] PE3UCTOPOB.

W3mepeHne 3IIEKTPOABMKYIIEH CHJIbl HCTOYHMKA TOKAa M €ro BHYTPEHHEIO
COINPOTHBIICHUSI.

Habmronenue snekrponmsa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢pusnku 0a30Boro ypoBHs B 10 Ki1acce OCyHIECTBISIETCS C YUETOM
COJIepKaTEeNIbHBIX MEXKIIPEIMETHBIX CBA3CH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meowxcnpeomemnvie nonsamus, CBA3aHHBIE C HW3YYEHUEM METOJOB HAy4YHOIO
NO3HAaHMS: SBJIEHUE, HAy4HBIM (akT, runoresa, (pu3nueckas BEIMYMHA, 3aKOH, TEOPHs,
HaOJI0IeHIE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHWH, JUHEHHas (QyHKUuUsA, mnapadoina,
runepOoa, ux rpauKyd U CBOMCTBA, TPUTOHOMETpUUECKUE (QYHKLIUU: CUHYC, KOCUHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbI M HUX
ITPOEKLMHU HA OCH KOOPJUHAT, CII0KEHNE BEKTOPOB.

buonocus: mexanumdeckoe NBWKEHHE B JKHUBOM mpuponae, auddysus, ocmoc,
TEMJI000MEH >KMBBIX OpPraHM3MOB (BHAbI TEIUIONEpEAaun, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: HDUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB W MOJIEKYJ, MOJb
BELIECTBA, MOJISIpPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPJIBIX TEJ, >KMIKOCTEW W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs JUCCOLUALINS, FalbBaHUKA.

T'eoepaghus: BnaxxHOCTH BO3/TyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHHH C HMCIOIb30BAaHHUEM MEXaHU3MOB, y4ET
TPEHUS] B TEXHUKE, MOJIIIMIHUKH, WCIOJIb30BAHUE 3aKOHA COXPAHEHHS HMITyJbCa B
TEXHUKE (pakera, BOJOMET M Jpyrue), ABUIATEIb BHYTPEHHETO CTOpaHHUs, NapoBas



TypOHHa, OBITOBOIN XOJOJUIBHUK, KOHAULIMOHEP, TEXHOJIOIMH TOJYyYEHHUS] COBPEMEHHBIX
MaTepUaAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAS
3a111Ta, 3a3€MJICHUE ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AIIEKTpOHArpeBaTeNbHbIe MIPUOOPHI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Pazneu 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe nose. I1eKmMpoOMaAZHUMHAA UHOYKUUA

[ToctostHHBIE MarHWThl. B3auMOJIENCTBUE MOCTOSHHBIX MArHUTOB. MarHutHoe
rosne. BekTop MarHUTHOM WHAYKUMH. [IpvHIMIT Ccynepno3unvu MarHUTHBIX IIOJIEH.
JInHrn MarsuTHOM MHAYKUIMK. KapTuHa TMHUM MarHUTHOM MHIYKIIMU MOJIS TIOCTOSHHBIX
MarHuTOB.

MarnutHOe 1oje NpPOBOJHHMKA ¢ TOKOM. KapTuHa NuHWNA MHAYKIUA MAarHUTHOTO
[0JI JIMHHOTO IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzaumoaercTBre NpOBOJHUKOB ¢ TOKOM.

Cuia Amniepa, €€ MOy Ib U HallpaBJICHHUE.

Cuna Jlopenua, €€ MoayJib U HampaBlICHUE. [[BHKEHHE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJJTHOM MarHuTHOM nosie. Paborta cumnsl JlopeHua.

SIBNEeHHE DIIEKTPOMArHUTHOM MHIYKIUHU. [I0TOK BEKTOpa MarHMTHON WHIYKIHU.
DJIEKTPOJIBUXKYIIIAsl CUJIa UHAYKIMA. 3aKOH 3JIEKTPOMarHuTHON HHAYKIuu Dapajies.

BuxpeBoe dieKTpuYeckoe TMoje. ODIEeKTPOABWXKYIas Cwia HWHAYKOAH B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM TOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTE.  SIBIIeHHE CaMOMHIYKIIMH. ONeKTpoABMKyIIass  cuia
CaMOMH]TyKII1H.

DHeprusi MarHUTHOIO IOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnuecKue yCTpOHCTBA M NMPAKTUYECKOE NMPHUMEHEHHE: NMOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHuThl,  BJEKTPOJBUraTellb,  YCKOPUTEIM  BJEMEHTAPHBIX  YaCTHII,
WHIYKIIUOHHAS TIeYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE JEKTPOHHOIO MTyYKa MATHUTHBIM IOJIEM.

JIuHUM UHTYKITUA MarHATHOTO TOJIS.

B3anmoneiictBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cvibl JIopeHa Ha HOHBI AJIEKTPOJIUATA.

SIBiIeHME PIEKTPOMArHUTHON UHIYKIIUU.

IIpasuio Jlenua.

3aBUCUMOCTb  3JEKTPOABMKYLIEH CWIBI MHAYKIAA OT CKOPOCTH W3MEHEHUS
MarHuTHOTO TIOTOKA.

SIBrieHME CaMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3ydeHne MaraHuTHOTO NOJISI KATYIIKK C TOKOM.



HCCHC,Z[OB&HI/IG I[@I\/'ICTBI/I}I IMOCTOAHHOI'O MAIr'riTa Ha paMKy C TOKOM.
HCCHC,Z[OB&HI/IG SABJICHUA C-)JIeKTpOMaFHPITHOﬁ WHOYKIUH.

Pa3nen S. Kosre6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1eOAHUA

Konebartenbnas cucrema. CBOOOAHBIE MeXaHUYeCKuEe KoseOaHus. ['apMoHudeckue
konebanus. Ilepuon, wacrora, ammnutyna u ¢asza koneGanuil. [IpyXUHHBIN MasTHHK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHUE TrapMoHMuYeckux KosieOanuid. IlpeBpamieHue
SHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebatenbublil KOHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B UAECATILHOM
KOJIeOAaTeIbHOM KOHTYpe. AHajorus MeXIy MEXaHWYECKHUMH W 3JIEKTPOMATrHUTHBIMHU
koneOanusimu. @Dopmyna TomMcoHa. 3aKOH COXPAaHEHHsS] HHEPIUA B  HJICAITBHOM
K0JIE0ATEIIbHOM KOHTYDE.

[IpencraBiaeHnne o 3aTyxaloUMX KoJieOaHUsSX. BbIHY)XIEHHBIE MEXaHUYECKHE
KojeOanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIECOaHUS.

[Iepemennspiii TOK. CHHYCOMIAIBHBIN MIEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEWCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancpopmarop. IlpousBoacTBo, mnepegaya M MOTPEOIEHUE AIEKTPUUECKOM
SHEPruu. OKOJOTMYECKUE PHUCKM TMpU MPOU3BOJCTBE AeKTposHepruu. Kynbrypa
UCII0JIb30BAHUS IEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHruecKue ycTporcTBa UM MPAKTUYECKOE MPUMEHEHHUE: IEKTPUUYECKHUI 3BOHOK,
reHEepaTop MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB — KoJjieOaTenbHOM  cUCTeMbl  (NPYKUHHBIA WK
MaTeMaTUYECKUI MasiTHUK).

Habmronenue 3aTyXxaronmx KojieOaHu.

WccnenoBanue CBONCTB BRIHYKIECHHBIX KOJICOAHUH.

Habmtonenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa W HaIpsDKEHUST OT BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mpu  MOCHENOBATENIbHOM  COEAUHEHUM  PE3UCTOpa,  KaTYIIKH
MHJYKTUBHOCTH U KOHAEHCATOpa.

Mopeinp TMHUM 3JEKTPOIIEpEIadH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

HccnenoBanue 3aBUCHMOCTH TIEPUO/Ia MAJIbIX KOJICOaHU Tpy3a HAa HUTH OT JJTUHBI
HUTHU U Macchl rpy3a.

HccnenoBanre MepeMEHHOTO TOKA B IIEMU M3 MOCIEAOBATENbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpoOMAZHUMHbBLE BOIHbL

Mexanudeckue BOJHBI, ycioBHs — pacnpoctpanenus. llepuon.  CkopocTh
pacnpocTpaHeHuss W JUyiMHa BoOJIHBL.  [lomepeuHble ¥ NPOAOJBHBIE  BOJIHBI.
WNurepdepenius u auppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemMOp 3ByKa.



DJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3JIyYEHUS DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuass opuentanus BektopoB E, B, V B snexkrpomarnutHoi BoiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPaKECHUE, TMpPEIOMIICHUE, ToJspu3anus, AupaKius,
uaTepdepenimsi. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana »IEKTPOMAarHUTHBHIX BOJH. [IpUMeHEHHE SIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIBI paIuOCBSI3U U TeleBUAEHU. Pagnonokanusi.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuyeckue yCTpOWCTBA U  MPAKTHUYECKOE MPUMEHEHHE: MYy3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE W MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecs Teno kak UICTOYHUK 3BYKa.

Hab6nronenue otpakeHus: M MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu v qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION U YaCTOTOU
KoJIeOaHu .

HccnenoBanre CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HUE, MPEIOMIICHUE,
noJigspu3anus, tudpakius, THTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMoanHeliHOe pacnpoCTpaHEHHE CBETA B OJTHOPOJIHOM
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

Otpaxxenne cBeTa. 3aKOHBI OTpaxeHusi cBeTa. [locTpoeHue wuzo0pakeHUl B
IUIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI TPEJIOMJICHHS] CBeTa. AOCONIOTHBIN TOKa3aTelb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId  yrojl  MOJTHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CiioxxHbli cocTaB Oenoro cseta. L{Ber.

Cobuparonyie u paccenBarolue JMH3bl. ToHKas JinH3a. POKYCHOE PACCTOSIHUE U
omThueckas cuia ToHKOW JuH3bL. [locTpoeHne wu300pakeHUiE B COOUpAIOMUX U
pacceuBaromux JuH3ax. DopMysia TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl TpUMEHUMOCTH T€OMETPUIECKON ONITUKH.

BonnoBas ontuka. Untepdepenius cBeta. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOMIOCHUS MaKCUMyMOB W MUHHMYMOB B WHTEP(EPEHIIMOHHOW KapTUHE OT JBYX
cUH(]a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaxuus ceeta. dudpaxiuonnas pemeérka. YcioBue HaOIIOICHHS TJIaBHBIX
MaKCUMYyMOB TIpH TTaJICHUU MOHOXPOMATHUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonstpusanus ceera.

TexHuyeckue yCTpOWCTBA UM  MNPAKTHUYECKOE MPUMEHEHHWE: O4YKH, JIyIa,
¢doToamnmapaT, NTPOEKIMOHHBIN ammnapaT, MUKPOCKOI, TEJECKOI, BOJIOKOHHAs ONTHUKA,
nudpakiMOHHAs PEMIETKA, TOISPOUSI.

Jlemoncmpayuu



[IpssmonuHEeltHOE ~ pacmpOCTpaHEHWE, OTPaXEHWEe U MPEJIOMJICHHE  CBETa.
OnTrdeckue mpuOOpHI.

[TostHOE BHYyTpeHHEe oTpaxkeHre. Moienb CBETOBO/IA.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Moienr MUKpOCKOTIa, TEIECKOTIA.

Habmronenue narepdepeHimm crera.

Habmronenue nudpakiuu ceera.

Habmonenne qucnepenu cBera.

[Tonyuenue ciekTpa ¢ TOMOIIBIO MPU3MEI.

[TosrydeHune ciekTpa ¢ TOMOMIBbIO TU(PAKITMOHHON PEIIETKH.

Habmoenue nmossipusamnuu cBeTa.

Vuenuueckuii saxcnepumenm, nabopamopuvie pabomoi

N3mepenue mokaszatens IpeloMICHHUS CTEKIIa.

WccnenoBanue cBOWCTB M300paKEHUIA B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cielIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnIBl NPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTynartsl cnenmanbHOU
TEOPUU OTHOCUTEIIBHOCTH: HMHBAapPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BaKyyMe,
IPUHLIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIUICHUE BPEMEHHM M COKPAILCHHE
JUIVHBL.

DHeprus 1 UMILyJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3b Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS ITOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ORMUKU

®otonsl. ®opmyna Ilnanka cBs3u sHepruu (HOTOHA C €ro 4acTOTOW. DHEeprus u
MUMITYJIbC (POTOHA.

OtkpoeiTie U ucciaeaoBanue Gororpdekxra. OnbiTel A. I'. CronetoBa. 3akoHBI
doTtordpdexra. VYpaBHenue OIiiHmTerHa mia  Qororddexra. «KpacHas rpanunan
doToaddekra.

JlaBnenue cBera. OnbiThl 1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE:  (OTORIEMEHT,
doTomaTUMK, CoTHEYHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeTHETo (poTodddekra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnbiThl Pesepdopna mo paccesHuro o -4acTHII.
[Tnanerapnras moaens aroma. [loctynarst bopa. M3nydenue u norioiienne GOTOHOB MPH



nepexoje aToMa C OJHOTO YpOBHA SHepruu Ha Apyroi. Bumbl cnektpoB. Croektp
YpOBHEW SHEPTrUu aTromMa BOJA0PO/Ia.

BosHoBbie cBoucTtBa yactuu. Bomnwel ne bpoia.  KopmyckynsipHO-BOJIHOBOU
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTy4YEHUE.
TexHuyeckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHBIM aHAINA3

(cekTpockon), Ja3ep, KBAaHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pesepdopa.
Ornpenenenue NJIMHBI BOJIHBI JIa3epa.
HabGnronenue nuHeRvaTsix CIIEKTPOB U3TYUCHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusle pabomoi
Hab6nronenue nuuedyaToro criekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKA3BIBAIOIIME  CIIOXKHOCTH  CTpoeHuss saxapa. OTKpeITHE
paanoakTuBHOCTH. OmnbITel Pe3epdopna mo omnpeneseHrio cocTaBa pPaguoOaKTUBHOTO
m3nydyenus. CBoiicTBa anbda-, OeTa-, raMmma-u3aydeHus. BinusiHue painoakTUBHOCTH Ha
YKHABBIE OPTAHU3MBI.
OtkpeiTHE TIpoTOHAa U HeWTtpoHa. HykimonHass wmonens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sjapa. M30Torsl.
Anbda-pacniaa. DJIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacrnaj. ['amma-uzinydeHue.
3aKOH paJIMOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sfpe. Anepubie cuibl. JlepekT Macchl sapa.
Anepnsbie peakuuu. [lenenue u cuHTe3 A1€p.
Anepubiit peaktop. Tepmosinepublii cunte3. [Ipo0iaemMbl U MEPCIEKTUBHI SACPHON
SHEPIreTUKHU. JKOJOTHUYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTob1 HaOII0ICHHS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalIbHbIE B3auMOieicTBUs. EMUHCTBO (pm3nueckoii KapTUHBI MUpA.

Texnuueckue yCTpONCTBA M TMPAKTUYECKOE MPHUMEHEHUE: JO3UMETp, Kamepa
Buiibcona, simepHbIil peaktop, arToMHas 6oMoa.

Jlemoncmpayuu

CU€TunK MOHU3UPYIOIIHNX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTbI aCTPOHOMMHU M ACTPOPU3UKHU

Otanbl pa3BuUTUS acTpoHOMUHU. [IpuknagHOE W MHUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMMUM.

Bup 3Bé3nHoro Heba. Co3Be3aus, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JIBHIKCHUE.

Comnneunas cucrema.

Counnne. ConHeuHast akTUBHOCTh. VIcTounuk sHeprun CosHIA U 3BE311. 3BE3/bI, UX
OCHOBHBI€ XapaKTEPUCTUKH. J[MarpamMmmMa «CIEKTPAIbHBIN KJIACC — CBETUMOCTDY. 3BE3IbI
TJIAaBHOM ITOCJIEAOBATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JJI 3BE3]] IIIaBHOU



NOCJEN0BATENBHOCTH. BHyTpeHHee cTtpoeHue 3BE3n. COBpEMEHHBIE NPEACTABICHUSA O
IPOUCXOKIAECHUH U 3BOJIIOIMU COJIHIA U 3BE3/. DTaIlbl AKU3HU 3BE3I.

Mneunbiii Ilyte — Hama Ianaktuka. [lonoxxenne wm aBwxenue CosHLA B
lNanaktke. Tunel ramaktuk. Paguoramaktuku u kBasapbel. UEpHbIE OBIPBI B sSApax
TAJIAKTHUK.

Bcenennas. Pacmmpenne Bcenennoit. 3akonm Xa0O6ma. Pa3Oeranme rajgakTHk.
Teopwus bonbmioro B3peiBa. PenmukToBoe n3irydeHue.

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

Habnronenuss HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENENICHUs MOJOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311s1 CeBEpHOro NMoIylapus U SpKUe 3BE3/IbI.

Hab6nronenus B reneckon JIynsl, minanet, Maeunoro [TyTu.

Oo0o01maoniee NOBTOPEHUE

Ponp (pu3uku 1 aCTpOHOMHUM B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIMAIBHOW U
ATUYECKOHN cepax ACSITENbHOCTH YEJIOBEKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B
COBPEMEHHOM HAyYHOW KapTHHE MHUpa, pOJib (PU3NYECKOH Teopud B (POPMHPOBAHUU
MPEACTABICHU O (PU3MUECKOW KAapTUHE MHUpa, MECTO (PU3HUYECKOW KapTUHBI MHUpPA B
o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/JIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyiecTBIsIETCS C YUYETOM
CoJiep KaTeNIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcamMu MaTE€MaTUKH, OWOJIOTUU, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnovle nowsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: ABJICHHE, HAY4YHbIN (PakT, runoTe3a, (pu3nyeckas BEIUYMHA, 3aKOH, TEOPHS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKHUE (DYHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIAECTBO,
BEKTOPbl M HUX IPOEKIMU HA OCU KOOPIAWHAT, CIIOKEHHE BEKTOPOB, IIPOU3BOJHBIE
AJIEMEHTApHbIX (PYHKUMH, MPU3HAKK MOAOOMS TPEYToJbHUKOB, OINpENeIeHHE IIOLaan
IJIOCKUX QPUTYp U 00bEMa Tell.

buonoeus: snexTpuueckue SIBICHUS B KUBOW NMPUPOAE, KoJieOaTeNbHbIE JBUKEHUS
B JKMBOW NPUPOAE, ONTUYECKUE SBIICHUA B >KUBOM IPUPOJE, NECUCTBUE paavalU Ha
YKABBIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KDUCTAJUINYECKAsl CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpagpusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyh, (HOTOChEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU .
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOTO mTpenMera «@Pu3nMka» HAa YPOBHE CpeaHEro 0oO0IIero
obpazoBaHus (0a30BBIH YpPOBEHB) JOJDKHO OOECIEUNUTh JAOCTHXKCHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yabTaThl OCBOCHHS ydeOHOro mnpeaMera «Du3ukay HTOJIKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3WIHUEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAlIUN, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIOIINX TPAIULIUOHHBIM
IIEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, pacCHIMPEHUE >KU3HEHHOTO OIbITa W OIbITa
NEATEeIbHOCTH B TMPOIECCE peaau3allid OCHOBHBIX HAMNpaBICHUN BOCIUTATEIHHOU
NEATEeIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMU OO0YUYarOIIErocsi KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

MIPUHSTHE TpaAULIMOHHBIX 00IIeYeTTOBEUYECKUX TYMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTM COBMECTHYIO JI€ATEILHOCTH B HHTEpECax TIPaxaaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYTIPABJIICHUU B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHE B3aWMOJICHCTBOBATh C COLUAIbHBIMH MHCTUTYTAMH B COOTBETCTBHUU C HUX
GYyHKUUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUNCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJAaM, JOCTH)KECHHSIM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 W TMPUHUMATh OCO3HAHHBIC PpEIICHUS,
OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBbIE HOPMBI W LIEHHOCTH, B TOM 4YHUCIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIEro (PU3NIECKOI HAYKE;

5) Tpy10BOr0 BOCIIUTAHMS:

WHTEpEC K pas3IuuHbIM cdepaM NpodhecCHOHAIBHOM AEATEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIieit
npodeCcCuu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CcamMoOOpa3oBaHUIO B 00JIacTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rM4YeCcKOro BOCIUTAHUS:



c(OpPMHUPOBAHHOCTH SKOJIOTMUECKON KYJIbTYphl, 0CO3HAHUE II100aJIbHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JECUCTBUM B OKPYXKAIOLIEH CpEeAE HA OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacuIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH;

OCO3HAaHHE LIECHHOCTH HAy4YHOW NESITENbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYECHUS
GU3MKKM ~ OCYHIIECTBIIATH  MPOEKTHYIDO U MCCIENOBATEIbCKYI0  JCSTEIbHOCTD
WHJVBHUAYAJIBHO U B TPYyMIIE.

METAINPEIMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTebHbIE YHUBEpPCAJIbHbIE YieOHbIE el cTBUS
ba3oBble jJornyeckue 1eicTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3UpPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONpENeNATh 1eMd JESITeTbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU UX
TOCTH)KEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX (PU3NUECKUX
ABJICHUSIX;

pa3palaTbiBaTh IUIAH pEIICHUS MpOOJEeMbl € YYE€TOM aHalnM3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepraIbHbIX PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIHTATOB
EJISIM, OIICHUBATH PUCKU TIOCTIEACTBUN ACSITENbHOCTH;

KOOPAMHHUPOBATh U BBIMOJIHATH padOTy B YCJIOBMSIX PEalbHOIO, BUPTYAJIBHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJECHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIINICHUE NP PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBble ucciieqoBarebcKue J1eicTBUS:

BJaJ€Th HAYyYHOM TEPMHHOJOIHEH, KIIOYEBBIMM TMOHATHUSMH M  METOJaMHU
(bu3nuecKol HayKu;

BJa/IeTh HAaBbIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKOM W MPOEKTHOM JeATENIbHOCTH B
obOnacTu (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY METOIOB
pemieHuss 3afad  (PU3NYECKOTO CONACP)KAHUSA, TPUMEHEHHUIO pa3IUYHBIX METOJOB
MO3HAHUS;

BJIQJ€Th BHUJAMU JIEATEIbHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHUA, €T0
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3IMUHBIX YUEOHBIX CUTYalUAX, B
TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3UM M aKTyallU3MPOBATh 3a/ady, BHIIBUTATH
THIOTE3y €€ PelieHus, HAXOIUTh apryMEHTHI JJI JOKa3aTelIbCTBA CBOMX YTBEP)KICHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHaJIM3UPOBaTh MOJIyYEHHbIE B XOJ€ PELICHUS 3aJayd Pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;



CTaBUTb U  (opMynupoBaTh COOCTBEHHbIE 33Jaud B  0Opa30BaTEIHLHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYeHUU (DU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMEThb  MEPEHOCUTh 3HaHUS 1O  (U3MKEe B  MPAKTHYECKYyI0  001acTh
KU3ZHEJCATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTelH;

BBIJIBUTATh HOBBIE UJIEU, TIPEIJIaraTh OPUTMHAIBHBIC MTOAXObl U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

Pab6ora ¢ undgopmanmei:

BJIAJCTh HABBIKAMHM TOJY4YeHHUS HH(OpManuMu (PU3NYECKOTO COJEpKAHUS U3
HWCTOYHUKOB Ppa3HbIX THUIOB, CAaMOCTOSITEIBHO OCYIIECTBIATH TOWCK, aHaJu3,
CUCTEMATH3AlMI0 U MHTEpIpeTanuio WHGOpPMAIMK pPa3Iu4HbIX BHJIOB H  (HopM
IpeICTaBICHHUS,

OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIB30BaTh CPe/iCTBa MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHUN  KOTHUTHBHBIX, KOMMYHUKATHBHBIX W  OPTaHU3AIMOHHBIX 3a/ad C
coOmro/iecHueM  TpeOOBaHW  SPrOHOMHUKH, TEXHUKH  O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHusi, TPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COAEpKaHUSA B Pa3IMUHbIX opMarax ¢ y4EToM
Ha3HaueHUs WHOOpPMAIMU U LEJEBON ayJauTOpUH, BBIOHMpas ONTHUMAIbHYIO (opmy
MIPEJCTABIICHUS U BU3YJIM3alIUH.

KoMMmyHuUKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS:

OCYILIECTBIATH OOIIIEHHE HA ypoKaxX (PU3UKK M BO BHE-YPOUHOU JEATEIIBHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(GIMKTHBIX CUTYaINi U CMSATYATh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTHYHO M3JIAraTh CBOI TOUYKY 3PECHUS C UCIIOIB30BAHUEM SI3BIKOBBIX
CPENCTB;

IIOHMMAaTh W HCHOJIb30BaTh IIPEUMYIIECTBA KOMAHAHOM W WHAMBUAYaJIbHOU
paboThI;

BBIOMPATH TEMATHKY M METOJ/Ibl COBMECTHBIX JIEUCTBHM C y4ETOM OOIIUX MHTEPECOB
Y BO3MOYKHOCTEN Ka)J0T0 YJICHA KOJUIEKTUBA;

MPUHUMATH 1€ COBMECTHOM NIEATEIBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUS TIO €€ NOCTUKEHUIO: COCTABJIIATH IUIAH JECUCTBUN, pACHIPEAEIATH POJIU C YUETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIaJla W KaXKJIOrO0 y4aCTHHKA KOMAaHJIbl B OOIIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaratb HOBBIE NPOEKThI, OILIEHWBATh MJEU C TO3WLHUU  HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaILUSX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

PeryasiTuBHbIE YHHBepPCcAIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:



CaMOCTOATENbHO OCYIIECTBIISAThH MMO3HABATENbHYIO JIEATEbHOCTh B 00J1aCTU (PU3UKH
U aCTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (DOPMYJIUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATEJIBHO COCTABJIAITH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3ajady,
IJIaH BBINOJIHEHUS MPAKTHYECKOM padoOThl ¢ Y4YETOM HMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOUYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

paciupsTh paMK{ y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUTEHHIA;

Jenatb ~ OCO3HAHHBIM  BBIOOp, apryMeHTUpoBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OBIT;

CrIocoOCTBOBaTh (HOPMHUPOBAHUIO W TIPOSIBICHHUIO JIPYAWIIMH B 00yacTH (HU3UKH,
MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHbBIA HHTEJJICKT:

JaBaTb OLEHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJILTATOB LEIISIM;

BJIAJICTh HAaBBIKAMU IMO3HABATEIHHOU PEQIIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJIB30BaTh MPUEMBI pe(IeKCUU IJIsI OLEHKU CUTYalllH, BbIOOpa BEPHOTO
pEILICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIECHUS 110 UX CHUKEHHUIO;

OpUHUMATh MOTHBBI M  apryMEHTbl JpPYTruX TP aHaldu3e pe3yJbTaToOB
JIESTEIIbHOCTH;

MPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

NpUHUMAaTh MOTHUBBI W  apryMEHTBhl JPYTrUX TIpU aHajdu3e pe3yJIbTaToB
JeSITeNIbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO JPYTUX HA OLIMOKH.

B mpouecce NOCTHKEHHSI JTUYHOCTHBIX PE3YJNBTATOB OCBOEHHUS MPOrpaMMbl IO
dbu3uKe 111 YPOBHS CpeiHero o01ero oopa3oBaHus y 00y4arommxcsi COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN MHTEIJIEKT, PEANOIaralomnii copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh IOHHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS PA3BUTHS COOCTBEHHOUN dMOIMOHAIBHON Chephl, OBITH
yBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUS,  BKJIOYAIOIIETO  CAMOKOHTPOJIb, yMEHHE MPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHHUE, CIIOCOOHOCTh aIallTUPOBATHCSA K AMOLIMOHAILHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIONIEH CTPEMJICHHUE K JOCTHXKCHHUIO LENH U
yCcHexy, ONTUMHU3M, HWHULMATUBHOCTb, YMEHHME JCHCTBOBaTH MCXOAS U3 CBOUX
BO3MO>KHOCTEH;

HMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMAaTh SMOIMOHAIILHOE COCTOSIHUE
APYTUX, YYUTHIBATH €0 MPU OCYLIECTBIECHUU OOLICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIHOCOOHOCTH BBICTPAUBATh OTHOILUEHUS C
JIPYTUMU JIIOABMH, 3200TUTHCSI, IPOSIBIATH MHTEPEC U pa3peliaTb KOHPIUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K koniy oOydyenuss B 10 kjacce npeamMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA IMpUMEpax pojib U MecTo (Gu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpPA, B PA3BUTHUM COBPEMEHHONW TEXHUKH U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh  TPAHMUIBI  MPUMEHEHUS  U3YYEHHBIX  (U3UYECKUX  MOJIENICH:
MaTepualibHasi TOYKa, WHEpIUalbHas cucTeMa OTcuéra, aOCONIOTHO TBEPAOE TElo,
WJICUIbHBIA Ta3, MOJEIW CTPOEHHUSI Ta30B, XUJAKOCTEM W TBEPIBIX TEJ, TOYCUYHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUe SBIEHUS (MPOLECCh) U OOBACHATH UX HAa OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA H
ANEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMUHENHOE IBUKEHHE,
CBOOOJHOE TaJCHHE Tell, JBUKEHUE MO OKPYKHOCTH, UHEPLHUS, B3aUMOICHCTBUE TeE,
nuddy3usi, OpOyHOBCKOE JABUIKEHHUE, CTPOCHUE XKUJIKOCTEH M TBEPHABIX TEJ, U3MEHEHHE
o0bEMa Ted MpH HarpeBaHuU (OXJAXKIEHUHM), TEIUIOBOE pPABHOBECUE, HCIIAPEHUE,
KOHJICHCAIUs, [UIABJIICHUE, KPUCTAJUIM3ALKs, KUIIEHHUE, BIAXHOCTh BO3/lyXa, ITOBBILLICHUE
JABJICHHs Ta3a IIpU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXKIY IlapaMeTpaMu
COCTOSIHMSA ra3a B U30IPOLECCAX, MIEKTPU3ALUSA TEN, B3AUMOACHCTBHE 3apsA10B;

ONHCHIBATH MEXAHUYECKOE JIBJKEHHE, UCHOJIb3Yysl (HU3NYecKne BETUUHHBL:
KOOpAMHATA, IIyTh, IEPEMEILIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUila, UMILYJIbC
TeNa, KUHETHYeCKas »DSHEprusi, MOTEHIHalbHAas »DSHEPIus, MeXaHudeckas paloTa,
MEXaHU4ecKass MOUIHOCTb; MPU OMHMCAHUM MPABHIBHO TPAKTOBATh (PU3HUECKHI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUs M €JUHMIbI, HaXOJIUTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEIMUUHY C IPYTUMH BEJIMYMHAMU;

ONMCBHIBATh U3YYECHHBIE TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBJICHMS, UCIIOJbB3Ys
(u3nyeckue BEIMYMHBI: JABJICHUE Ta3a, TeMIepaTypa, CpeIHsIsl KUHETUYEeCKask SHEPTUs
XAa0TUYECKOTO  JBWKEHHMS MOJIEKYJ, CpPEOHEKBaApaTU4yHas CKOPOCTbh  MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsSI 3HEprusi, padora rasza, KOd()PPHUIMEHT MOIE3HOTO
JEHCTBUS TEIUIOBOTO JIBUTAaTelis; MPU ONUCAHUM IPaBUWIBHO TPAKTOBaTh (pU3MUECKU
CMBICTT HCIOJb3YyEMbIX BEJIMYMH, WX OOO3HAUEHUS U €AUHHULbI, HaXOOUTh (POPMYJIBI,
CBSI3BIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

ONMCHIBATh H3YYCHHBIE DJIEKTPUYECKHME CBOWCTBA BEIIECTBA M DIIEKTPUYECKHE
ABJIeHUS (TPOLECCHI), HCMOIb3Yys (PU3NYECKHE BEIMYMHBL: DJICKTPUUYECKUN 3apsi,
AIEKTPAYECKOE I0JIE, HANPSKEHHOCTD IOJIsL, MOTEHIMAJ, Pa3HOCTh MOTEHLUHUAIIOB; IPH
ONHCAaHUU TPABUWIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCHOJB3YEMBIX BEJIMYHMH, HMX
0003HAYEHUS U €IUHUILBI; YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOUIME JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTMMH BEJIMYMHAMU;

aHANIM3UPOBaTh (PU3UUECKUE MPOLIECCHl U SIBJICHUS, UCTIONB3YS (PU3NYECKHE 3aKOHBI
U TNPUHIMIIBL: 3aKOH BceMupHoro taroreHus, [, II m III 3axkonsl Herorona, 3akoH
COXpAaHEHUS MEXAaHWYECKOW DHEpPruu, 3aKOH COXPAaHEHUs HWMITYJIbCA, IPUHLHAII
CyNEpPHO3ULIMM CHUJI, [PUHLMI PABHOIPABUSA HMHEPLUAIBHBIX CHUCTEM OTCUYETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHMS BEIIECTBA, TAa30BbIE 3aKOHBI, CBA3b
CpelHEeW KUHETHYECKON OHHEPruu TEIMJIOBOr0 JIBMXKEHHMS MOJIEKYJT C aOCOJIOTHOM
TEMIIEPATYPOM, NEPBbIA 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUS DBJIEKTPUUYECKOTO



3apsana, 3akoH KyioHa, mpu 3TOM pasinyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (IPaHULIbl, 007aCTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIIUAIBI JIEHCTBUSI MAIlUH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3jinyarh YCJIOBUS KX OE30MAaCHOr0 KCMOJIb30BAHUS B TOBCEIHEBHOM
KU3HU,

BBITIOJIHATH KCIIEPUMEHTHI 110 UCCIIEI0BAHNIO (PU3UUECKUX SIBJICHUI U MPOIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX WM3MEpPEHUH, NIpu 3TOM (HOPMYIUPOBATH
npoOjemMy/3agady W THUIOTE3y YYEOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEI0)KEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYUIIECTBJISATH NPSIMbIE U KOCBEHHbIC M3MEPEHUS (PU3NYECKUX BEITUYHH, IIPU ITOM
BBIOMpATh ONTUMAIBHBIA CIIOCOO HW3MEPEHMS] M HCIOJIb30BaTh HW3BECTHBIE METOIbI
OIIEHKH MOTPEUTHOCTEN U3MEPEHUN;

WCCJIEIOBATh 3aBUCHMOCTH MEXIY (U3MYCCKUMHU BEIIMYMHAMHU C HMCIIOJIh30BAHUEM
MPSIMBIX U3MEPEHUM, TIPU ATOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThI
MOJIyYeHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJIE TAOJIUIl U TpauUKOB, JeiaTh
BBIBO/IbI 10 PE3YJIbTATAM UCCIEAOBAHNUS;

coOJroaTh MpaBuiia 0€30MacCHOr0 TPyJa MPHU MPOBEICHUH UCCIEIOBAHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIEN0BATEIbCKON U TPOEKTHON JEATEIIbHOCTH C
HCTIOJIb30BaHUEM MU3MEPUTEIIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHMUS;

pemath pacuy€THbIC 3a/lauyd C SBHO 3aJaHHON (PU3UUECKOW MOJEbI0, UCIOIb3YS
¢du3nueckrue 3aKOHbI W TPUHIMIBI, HAa OCHOBE aHallW3a YCJIOBHS 3a7a4yd BBIOMpATH
(bU3HUECKYI0 MOJIEIIb, BBIIACIATH (DU3UUYECKUE BEIMYUHBI U (DOPMYJIIbI, HEOOXOUMBIE JIs
e€ pelieHus, MPOBOJUTh PAaCcU€Thl U OIEHUBATh PEATHLHOCTH IMOJYYEHHOTO 3HAYCHUS
(bu3UYECKON BEJIMUUHBIL;

pelath KayeCTBEHHbIE 3aJayd: BBICTPAaMBaTh JIOTUYECKU HEMPOTUBOPEUHUBYIO
LEMOYKY pacCykJA€HUH C ONOpOM Ha U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYecKre ABICHUS,

WCIIOJIB30BaTh TMPU PEIICHUU Y4eOHBIX 3ajlad COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYpPUPOBAaHUS, WHTEPHpETaAllMd W TPEACTaBICHUS
y4eOHOM U HAay4YHO-TIOMYJIIPHON MHGOPMAIINH, TTOTYUYEHHON U3 Pa3IMYHbIX HICTOYHUKOB,
KPUTUYECKU aHATTU3UPOBATH MOJIy4aeMyr0 HHPOPMAIIHIO;

MPUBOJUThL MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MUpPa, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

HCIIOJI30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B TMOBCEIHEBHOW JKWU3HH IS
obOecrieueHrss 0€30MaCHOCTH TpU OOpalieHuu C TOpudoOpaMu H  TEXHUYECKUMU
YCTPOMCTBAMH, IS COXPAHEHHS 3J0POBbSI W COOIIOJICHUS HOPM DSKOJOTHYECKOTO
IOBEJICHUS B OKPYKAKOIIEH CpeELIE;

paboTaTh B TPYyMIE C BHIOJHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, MIaHUPOBAThH
paboTy Tpymimbl, palMOHAIBHO paclpenensTh OO0S3aHHOCTH U  IUIAHUPOBATh
NEATEeIbHOCTh B HECTAHJAPTHBIX CUTYAIIUSAX, aJICKBAaTHO OIICHUBATH BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYIIIIbI B PEIICHUE pacCMaTpUBAEMOi TPOOIEMBI.

K koniy oOyuenus B 11 kjacce mpeamMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUH:



JEMOHCTPUPOBATh HA TMpUMEpax pojib U MecTo (Gu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B PpA3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM JEITEIbHOCTH JIIOJIEW, LEIOCTHOCTh W E€IMHCTBO
¢u3znyecKoi KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJICICH: TOUYCUHBIH
ANEKTPUYECKUH 3apsif, Jyd CBETa, TOYEUYHBIM MCTOYHUK CBETA, SAEpHAas MOJEIb aTOMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO SI/Ipa MPH pellieHnu (PU3nYecKux 3ajay;

pacrio3HaBaTh (uU3nyecKue sBIEHUS (MPOLECCh) U OOBACHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJAWHAMUKM M KBAaHTOBOM (DM3HMKHU: JIIEKTpUYECKas MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XHMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JIEKTPOMATrHUTHAS MHIYKILHS, AEMCTBUE MAarHUTHOTO IOJS HA MPOBOJHUK C
TOKOM U JIBIDKYIIUICS 3apsil, dJEKTPOMAarHUTHbIE KOJICOaHUSI U BOJIHBI, IPSIMOJIMHEHHOE
pacripoCcTpaHEHHE CBeTa, OTPaKEHUE, MpeTOMIIEHHE, UHTepQepeHius, Tudpakius u
MoJIsipU3alusl CBeTa, Jaucriepcusi cBeTa, ¢oTtodnekTpudueckuit a3pdext (Ppotoaddekr),
CBETOBOE JIABJICHME, BO3HUKHOBEHHE JIMHEHYATOro0 CIEKTpa aroMa BOJOPOAA,
€CTECTBEHHAsl U NCKYCCTBEHHAS paluOaKTUBHOCTB;

ONMKCHIBATh HM3YyYECHHbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE,
ONTHYECKHUE, BIEKTPUUYECKYI0 MPOBOAUMOCTb PA3IMYHBIX CpPENl) U 3JIEKTPOMATHUTHBIE
ABJICHHSI (IIPOLIECCHI), UCMHOJB3Yys (PU3NYECKHE BEITUUYMHBL: 3JIEKTPUUYECKUIN 3apsj, cHuiia
TOKa, DJJIEKTPHUYECKOE HAINpPSIKEHUE, DIIEKTPUUECKOE CONPOTHUBIICEHHUE, Pa3HOCTh
HNOTEHIMAJIOB, AIEKTPOABIKYILAsA cCUjla, paboTa TOKa, MHIyKIMs MarHUTHOTO MOJIs, CHJIa
Awmnepa, cuna JlopeHna, HMHIYKTHBHOCTb KAaTyIIKH, JHEPIUs JIJIEKTPUUYECKOrO0 U
MarHuTHOTO TOJIEH, MEPUOJI U YACTOTa KOJIeOaHUI B KOJIEOATEIbHOM KOHTYpE, 3apsia U
Cuja TOKa B MPOLECCE TapMOHMYECKUX DSJIEKTPOMAarHUTHBIX KoJjeOaHuil, (OKycHOe
paccTOSIHUE M OINTHUYECKas CHJIA JIMH3bI, I[P ONHMCAHUM IPABWIBHO TPAKTOBATh
(u3nYecKuil CMBICT UCHOJB3YEMBIX BEITUYMH, UX O003HAUYEHHUS U €IUHUIIbI, YKa3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BEIUUYNHAMU;

OMKCHIBATh U3YUYEHHbIE KBAHTOBBIE SBJICHUS U IMPOLIECCHI, UCIONb3YsS (PU3nUYecKue
BEJIMYHMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YACTOTA CBETA, SHEPT U
U UMIIYJIbC (OTOHA, IEPUO]T OJypaclaaa, SJHEPTUS CBA3H AaTOMHBIX SA€p, IPU ONUCAHUU
IPaBWJIBHO TPAKTOBATh (PM3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJTMUHH, UX 0003HAUEHUS U
€AVHUIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIUYHMHY C
JIPYTUMU BETMYMHAMM, BBIYUCIIATH 3HaUEHUE (PU3UUECKON BEJIMUUHBI,

aHANM3UPOBaTh (PU3UUECKUE MPOLIECCHI U SIBJICHUS, UCIOJIBb3Ys (PU3UUECKUE 3aKOHBI
Y OpUHOUNBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapajUIeIbBHOIO COEAMHEHUS
MIPOBOJIHUKOB, 3aKOoH Jlxoyis—JIeHua, 3aKOH 3JIEKTPOMAarHWTHOM WHIYKIWH, 3aKOH
OPSIMOJIMHEWHOTO  paclpoOCTPaHEHUsI CBETa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
OpeJIOMJIEHUs] CBETa, ypaBHEeHHE OWHIITEeHa Ui (oTodPdeKrTa, 3aKOH COXpaHECHHS
SHEPIUH, 3aKOH COXPAHEHUs MMITYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsja,
3aKOH COXpaHEHHUs] MacCOBOTO YMCIIA, MMOCTYJIaThl bopa, 3aKOH paJiMOaKTUBHOTO pacnana,
Opy STOM pa3jidyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbI, 001aCTH) IPUMEHUMOCTH;

ONpENENATh HANpaBJICHHE BEKTOpPA MHAYKIIMM MAarHUTHOTO MOJS MPOBOJHUKA C
TOKOM, CHJIbl Amniepa u cuiibl JIopeHua;



CTPOUTH U OINKCHIBATH HM300paKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOMU
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (PM3UYECKUX SIBJICHUH U TIPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHUU: MpU 3TOM (HOpMyIHpOBaTh
npoOjemMy/3agady W THUIOTE3y YYEOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
PEIJI0KEHHOT0 000PYI0BaHHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYUIIECTBJISATh NPsIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NYECKUX BEITUYHH, IIPU ITOM
BBIOMPATh ONTHUMAJBHBIM CIMOCOO WM3MEPEHUS W WCIOJb30BaTh HM3BECTHBIE METOJIBI
OLICHKH MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C MCIOJIB30BAHHEM MPSMBIX
U3MEpPEHUN: TMpU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH peE3yJIbTaThl
MOJIyYeHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJEC TAOJIUIl U TpauUKOB, AelaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIEIOBAHNUS;

coOJroaTh MpaBuiia 0€30MacCHOIO0 TPyJa MPHU MPOBEICHUH UCCIEIOBAHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, YYEOHO-UCCIEAOBATEIbCKOM M TPOEKTHOU NEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX YCTPONCTB U 1a00OpaTOPHOTO 000pYAOBAHMUS;

pemath pacuy€THBIC 3a/laud C SBHO 3aJaHHON (PU3MUECKOW MOJENbI0, MCIOIb3YS
dbu3uYecKkre 3aKOHbl W NPUHIUIIBI, HA OCHOBE aHaM3a YCJIOBHUS 3aJlayd BHIOUpPATh
(bU3UYECKYIO MOJIENb, BBIJCHATh PU3HMUECKHE BETUYUHBI U (POPMYJIbI, HEOOXOAUMBIE ISt
e€ pelieHus, MPOBOJUTH PACUEThl U OIEHUBATh PEATHLHOCTH IMOJYYEHHOTO 3HAYCHUS
(bu3HUeCKOil BEIIUYUHBI,

pelarh KayeCTBEHHBIE 3aJayd: BBICTpAaMBaTh JIOTUYECKU HEMPOTUBOPEUHUBYIO
LETIOYKY PACCYXKICHUM C ONOPOM HAa W3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

WCIIOJIb30BaTh TPU PEIHICHUH YYEOHBIX 3a7a4 COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYpPHPOBAHMS, HWHTEpPOpETAlMd W NPEACTaBICHUS
y4eOHOM U HAy4YHO-TIOMYJIIPHOW MH(GOPMAIIMH, TIOTYUYEHHON U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKU aHAJIU3UPOBATH MOTyYaeMyr0 HH(POpMAIIHIO;

OOBSCHATH TPUHIUIIBI JIEUCTBUSI MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMNCTB,
pasznuyaTh YCIOBUS UX 0€30MaCHOTO UCIIOIb30BAHUS B MIOBCETHEBHON KU3HU;

MPUBOAUTHh TPUMEPHI BKJIaJla POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOM >KU3HMU IS
obOecrieueHrss 0E€30MaCHOCTH TpU OOpalieHuu C TOpudoOpaMu H  TEXHUYECKUMU
YCTPOWUCTBAMH, MJIi COXPAHEHUS 30POBbS M COOJIONECHUS HOPM OKOJIOTHYECKOTO
IOBEJICHUS B OKPYKAKOIIEH CPEIE;

paboTaTh B TPYIIE C BHIMOJIHEHUEM Pa3JIMYHBIX COIUANIbHBIX POJICH, MIaHUPOBATh
paboTy TpyNmbl, palMOHAIBLHO pacOpeneysiTh OOS3aHHOCTM U IJIAHUPOBATH
NEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIIUSX, aJICKBATHO OLIEHUBATH BKJIAJ KaXKJIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4vecTBo yacos JIeKTPOHHBbIE
HaunmeHnoBanue
Ne (uudposbie)
pa3ieioB U TEM Konrpoabneie | Ilpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
NporpamMmMbI padoTsbI padoThI
pecypchbl
Pazgen 1. DUBUKA U METO/Ibl HAYUYHOI'O IO3HAHUA
dusznka u
L1 METO/IbI ) bubnnorexa [JOK
) HAay4HOIO https://m.edsoo.ru/7f41b£72
MO3HAHUS
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
9 Jlmammxa 7 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
3aKoHbI
23 COXpaHEHUs B 6 1 1 bubmorexa HOK
' P https:/m.edsoo.ru/7¢41bf72
MEXaHUKe
Hroro no pazaeny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubnmnoreka [IOK
KUHETHYECKON https://m.edsoo.ru/7f41bf72
Teopuun
32 OcHOBBI 10 1 bubnuoreka [IOK
TEPMOAVNHAMUKHI https://m.edsoo.ru/7f41bf72
ArperartHbie
COCTOSTHHSI
33 — 5 bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72
®dazoBbie
TIePEX0IbI
Hroro no pasneny 24
Paznen 4. 3JIEKTPOJIUHAMUKA
bu6nmnorexka [IOK
4.1 IEKTPOCTATHIA 10 ! https://m.edso0.ru/7f41bf72
IlocrostaABII
AIEKTPUUECKUN
42 | Tok. Toku B 12 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
pa3IMYHbIX
cpenax
Hroro no pasneny 22
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PezepBHOE Bpemst

OBILIEE
KOJIMYECTBO
3 3
YACOB I10 08
I[TPOTPAMME
11 KUIIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudposbie)
n/ | pasjieioB U TeM Beer | Kourpoabubl | IlpakTuueckn
oOpa3zoBarTe/ibHbIE
I NporpaMmbI 0 e padoThl e padoThbl
pecypcbl
Pazjnen 1. JIEKTPOJIUHAMHUKA
MaruauTHOE ToJIe. bubnuoreka [IOK
1.1 DNeKTpOMarHuTHA 11 1 3 https://m.edsoo.ru/7f41¢97
s MHAYKLUS ¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHHYEeCKHE U bu6nmorexa LIOK
2.1 3JIEKTPOMAarHUTHBI 9 1 https://m.edsoo.ru/7f41¢97
€ KosleOaHus c
Mexanu4eckue u bubnnorexa [JOK
2.2 3JIEKTPOMAarHUTHBI 5 1 https://m.edsoo.ru/7f41c97
€ BOJIHBI c
bubnuoreka [IOK
23 OnTHka 10 3 https://m.edsoo.ru/7f41¢97
[¢
Hroro no pasaeny 24

Paszea 3. OCHOBBI CIIENUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBEI
CHeIHaTbHON bubmuorexa [IOK
3.1 H 4 1 https://m.edsoo.ru/7f41c97
TEOPUH )
OTHOCHUTEIIBHOCTHU -
Hroro no pasaeiy 4

Pasznen 4. KBAHTOBAS ®PU3UKA

S EMEHTLL bubmuorexa [JOK
4.1 . 6 https://m.edsoo.ru/7f41¢97
KBaHTOBOM ONTHKH .
but6mmoreka [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41¢97
c
but6mmoreka [JOK
43 AToMHOE sApo 5 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 15

Pa3nea S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKHU
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OJIeMEHTHI bubnunoreka [IOK
5.1 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41¢97
acTpopU3UKHI c
Uroro no pazneny 7

Paznen 6. OBOBLIAIOLUIEE IOBTOPEHUE

Oo6o01maroree bu6mmoreka [IOK
6.1 4 https://m.edsoo.ru/741c97
MMOBTOpPEHUE .
Hroro no pazneiry 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[NPOTPAMME
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