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COJAEPKAHME OBYUYEHMUAA

10 KJIACC
Pa3gen 1. @®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHMUSA
®usuka — Hayka o npupone. Haydnele mMeTonbl mO3HAaHUS OKpykarouero mupa. Pomnb
SKCHEPUMEHTA U TEOPUHU B IIPOI[ECCE MMO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue ¢puznyeckux sBJIeHUN U mpoueccoB. Hayunsie runotessl. Ousznueckue
3aKOHBI U TeOopHH. ['paHUIBl TPUMEHUMOCTH (GU3NYECKUX 3aKOHOB. [IpUHIINIT COOTBETCTBUS.

Pome u mecto ¢us3uku B (QOpMHUPOBAHWU COBPEMEHHOM HAYYHOH KapTHHBI MHpa, B
MIPaKTUYECKOH eI TEIbHOCTH JIOAEH.

Jlemoncmpayuu

AmnanoroBblie 4 HU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHMYeCcKoro JABuxkeHus. Cucrema
orcuéra. TpaekTopus.

[lepemenienune, CKOPOCTh (CpemHSS CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpEHUE
MAaTEepUAIbHOM TOYKH, UX MPOEKLUHUH HA OCH CUCTEMBbl KoopAauHaT. ClIoKeHUE MepeMenIeHud 1
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE NBIKeHue. ['paduku 3aBucHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMENIEHUS MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBobonHOE mazieHre. Y CKOpeHUe CBOOOTHOTO TaIeHUsI.

KpuBonuneitnoe paBwkeHue. JIBH)KEHHME MaTEpUATbLHOM TOYKM MO OKPYKHOCTH C
ITOCTOSIHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHENHHAs! CKOPOCTh. [Iepron n yacrora
obpamenus. L{eHTpocTpeMUTEeIbHOE YCKOPEHHE.

TexHuuyeckue ycTpoicTBa U NPaKTHYECKOE MPUMEHEHHE: CIUAOMETD, IBUKEHNE CHAPSAIOB,
LICTIHBIE U pEMEHHBIE TIEPEAAYH.

Llemoncmpayuu

Mopnens cucTeMbl 0TCYETA, UIUTFOCTPALUS] KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpazoBaHue NBHKEHUI C MCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO31yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne neuxeHus Tena, OpoIeHHOro Mo YIIoM K TOPU30HTY U TOPHU30HTAIIBHO.

H3mepenrne yckopeHus: CBOOOTHOTO MaieHusl.

HamnpaBnenue ckopocTH pu JBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yueHne HepaBHOMEPHOTO IBUKEHHUS C LIE€IbI0 OMPEAECIECHUS MTHOBEHHON CKOPOCTH.
UccnenoBanue COOTHOMIEHUS MEXK Y MY TAMHU, TPONACHHBIMU TEJIOM 3a IOCIEA0BATEIbHbIE

paBHBIE MPOMEXKYTKA BPEMEHU MPH PABHOYCKOPEHHOM IBWIKEHWHM C HA4yaJbHOW CKOPOCTHIO,
PaBHOI HYJIIO.

N3ydyenune nBUKeHUs MapruKa B BA3KOH KUIAKOCTH.
W3yudenue nBM>XKEHUS Tena, OpOIIEHHOr 0 TOPU30HTAJIBHO.
Tema 2. /lunamuka

ITpunnun ortHocurensHoCTH ['amunes. Ilepseiii 3akoH HeroTona. THEpuyanbHbie CHCTEMBI
orcy€ra.



Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Btopoit 3akon HprotoHa st
MatepuasibHO ToukH. Tpernil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3aKkoH BceMupHOro tarorenus. Cuna tspkectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokos, cKkonbxeHus, kauenus). Cumna tpenus. Cyxoe tpenue. Cua
TPEHUsl CKOJBKEHUS U cusia TpeHus nokos. Koadounuent tpenus. Cuia conpoTUBIEHUS MPU
JBUKEHUH TeNa B )KUJKOCTH WJIM rase.

[ToctynarensHOE U BpamaTeIbHOE IBH)KEHHE a0COIOTHO TBEPAOTO Tea.

MOMEHT CUJIIBI OTHOCUTEIBHO OCH BpalleHus. [1ieuo cubl. Y ciioBUs paBHOBECUS TBEPIOTO
Tena.

TexHudeckre yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: IOALIUIHUKY, ABUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHMEe UHEPLUH.

CpaBHeHHE Macc B3aUMOEHCTBYIOIIUX TEJl.

Bropoii 3akon HetoTOHA.

U3zmepenue cui.

CnoxeHue cui.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM OABEME U MTaICHUH.

CpaBHEHUE CHJI TPEHUS ITOKOS, KAUEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBeCH .

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3ydenue nBr>KeHUs OpycKa M0 HAaKJIOHHOM IJTOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HMKAIOUIMX B NPYKHHE U PE3HMHOBOM
oOpasiie, OT uXx AehopMaIiiu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOIO Telld, UMEIOIIErO OCh BPAIICHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuke

Nmnynbc MmaTepuaabHOW TOUYKH (TeNa), CHCTEMbl MaTEPHAIbHBIX TOUeK. UMIynbc CUITbI U
U3MEHEHHUE UMITYJIbCca Tea. 3aKOH COXPaHEHMs UMITyJIbca. PeakTUBHOE IBUYKEHHUE.

PaGoTa cuibl. MOITHOCTD CHJIBI.

Kunernueckast sHeprusi MarepuanbHOi Touku. Teopema 00 M3MEHEHUM KUHETUYECKOU
SHEPrUH.

[TorennmanbHas sHeprus. [loTeHansHas sHEprus ynpyro 1ehopMUPOBAHHON MPY KUHBI.
[TorennmanbHas SHEPrus Tena BOIM3H MOBEPXHOCTU 3EMIIH.

[TorennuanbHble W HEMOTEHUMANbHbIE CHIIBL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUI C
M3MEHEHUEM MEXaHUYECKOM SHEPruH CUCTEMbI TeJl. 3aKOH COXPAaHEHUs MEXaHUUECKON YHEPruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpoiCTBa M IMPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KONED, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[Tepexon NOTEHIMATIBHOM SHEPIHH B KWHETUYECKYIO M 00paTHO.

Yuenuueckuii skenepumenm, nabopamophuvle pabomul



N3yueHne abCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JIBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHJIBI C MU3MEHEHHEM MEXaHWYECKOM 3HEpruu Tena Ha
[IpUMEpE PaCTSHKEHUS PE3UHOBOIO KTy Ta.

Pa3nen 3. MouekyasipHas (pU3NKa M TEPMOJMHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJOKEHHS MOJIEKYIIPHO-KMHETUYECKOW TEOPUHU U UX OMBITHOE 00OCHOBaHUE.
Bbpoynosckoe asuxenue. uddysusa. Xapaktep 1BUKEHUS U B3aUMOSHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHus ra3oB, KHUAKOCTEH U TBEPIBIX Tl U 00BsCHEHUE CBOMCTB BEIIECTBAa HA OCHOBE
THX Mozene. Macca u pazmepsl MoJiekyi. KomnuectBo BenjectBa. [locrossHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienscus.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KMHETHUYECKOU TEOpUHU
ujeanbHoro rasa. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpelHed KHHETHMYECKOH >SHepruu
TEIJI0BOro ABMKEHHUs yactull ra3a. lllkana temnepatyp KenbBuna. ['a30BbI€ 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon JlanproHa. M3onpolecchl B Ha€aJbHOM Ia3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBa. ['paduueckoe MpeACTaBIEHUE H3OMPOLECCOB: H30TE€pMa, H30X0pa,
n3obapa.

TexHnueckne yCTpoiCTBa U MPAKTHIECKOE MPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnbITEl, JOKa3BIBAIOIIME TUCKPETHOE CTPOCHHE BemiecTBa, (oTtorpaduu MOIEKyI
OpraHUYeCKHUX COCIMHECHUM.

OmnpiTel 110 AU (GHY3UHN )KUIKOCTEH U Ta30B.

Moienns OpOyHOBCKOTO JBHIKEHUS.

Mopnens onbita IlITepHa.

OnbIThI, 10Ka3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYJIIPHOT O B3aUMO/IE€H CTBUSI.

Monenp, HIUTIOCTPUPYIOIIAs IPUPOAY AABJICHUS T'a3a HA CTEHKU COCY/a.

OnbIThI, WITIOCTPUPYIOLIME YPABHEHUE COCTOSTHUS UACAIBHOIO I'a3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Omnpenenenne macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MeEpeHHil 00BbEMa
KOMHATBI, JaBJICHUS U TEMIIepaTyphl BO31yXa B HEll.

Hccenenoanue 3aBUCUMOCTH MEXY MTapaMeTpaMU COCTOSHUSI pa3peKeHHOI 0 rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonuHaMmuueckass cUCTeMa. BHYTpEHHss SHEprus TEPMOAMHAMUYECKONM CHCTEMBI U
crnocoObl €€ n3MeHeHus. KonnuectBo Tennorsl U pabota. BHyTpeHHss 3HEeprus oHOATOMHOIO
nJeaJbHOro raza. Buasl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3IIydECHHE. Y JeNbHAS
TEMI0EMKOCTb BelecTBa. KonmuecTBo TEIIOThI IpH TenIonepesaye.

[Tonsatue 06 anuabatHoMm mpouecce. IlepBrlii 3akoH TepMmoauHamuku. I[IpumeHeHue
MEePBOr0 3aKOHA TEPMOJAMHAMUKH K u3orpoueccam. ['paduueckas naTeprnpeTanus padoThl rasa.

Bropoli 3akoH TepMoguHaMUKH. HeoOpaTuMOCTh MPOIIECCOB B MPUPOJIE.

TeruoBble MammHbL. [IpUHIUTIBL AeHCTBHS TEMJIOBLIX MaluH. [IpeoOpa3oBaHus SHEPTHH B
TeruIoBbIX MamHax. Kosddunnent monesnoro aerictus TermioBoit MmammHbl. [lukn Kapho u ero
KO3 (GUIMEHT MOIE3HOT0 JEHCTBUS. DKOJIOTHIECKUE MPOOIEMBI TEIIO3HEPTETUKH.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHE: JIBUTraTelb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu



M3meHeHne BHYTpEHHEH SHEpruu Teja NpU COBEPIIEHUM pabOThl: BBUIET MPOOKH M3
OYTBUIKH 1O IECTBUEM CKATOI'0 BO3/1yXa, HarpeBaHue 3upa B JJaTYHHOU TpyOKe MyTEM TpeHus
(BUIEOIEMOHCTpALIHS).

W3meHeHue BHYTpeHHEN SHEPruu (TeMIepaTypbl) Tea NpH Tenjonepeaaye.

OnbIT o aanabaTHOMY PacUIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHUsl, pEaKTUBHOTO IBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3mepenue yaenbHON TEeNI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éewecmea. Pasoevie nepexoowvl

ITapooGpa3oBanue u koHAeHcaus. Mcnapenue u kunenue. AGCOMOTHAsS U OTHOCUTENIbHAS
BJIAXKHOCTh Bo3ayxa. HacelmeHHblll nmap. YienbHasi Temiora napooOpa3oBaHUs. 3aBHCHMOCTb
TEMIIEPATypbl KUIIEHUS OT JaBJICHMUSL.

TBépnoe Teno. Kpucrammueckue u amopgHble Tesa. AHU30TPONMS CBOMCTB KPUCTAJIIOB.

>KI/II[KI/I€ KpUCTaJUIbI. COBpeMeHHBIe MaTepuralbl. IInaBnenue u KpUucCTaJuIn3anus. YnaenbHas
TCILJIOTA IIJIaBJICHU . CY6HI/IM3HI/I5{.

YpaBHeHHe TEIIOBOro Oanamca.

TexHuyeckne yCTpOHCTBA U NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,

KaJIOPUMETP, TEXHOJIOTUHU ITOJTYUCHHUA COBPCMCHHLIX MATCPHUAJIOB, B TOM UM CJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoOIICTBA HACHIILIEHHBIX NTAPOB.

Kunenwne npu mnoHMXEHHOM JJaBJICHUU.

CriocoObl M3MEpPEHUs BIAYKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJIECHUS KPUCTAJJIMYECKOTO BEIIECTRA.
JleMoH cTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3MepeHne OTHOCUTENIBHON BIAKHOCTH BO3/1yXa.

Pa3nen 4. DnexkTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. OJEKTpUYecKui 3apsa. JIBa Buaa 2JIEKTPUUECKUX 3aps/IoB.
[IpoBOAHMKH, JUBJIEKTPUKHU U MTOIYIPOBOAHUKHU. 3aKOH COXpaHEHUS JIEKTPUUECKOT0 3apsijia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbll 3yiekTpuueckuil  3aps.
Onextpuyeckoe mnoze. Hanpsok€HHOCTH anekTpuueckoro mois. I[lpuHuun cyneprnosunuu
IEKTpUYECKUX Mojel. JInHuM HanpsHKEHHOCTU 3IEKTPUUECKOTr O MO,

Pa6ora cun anextpocratrueckoro noss. [Torennuan. Paznocts moreniuanos. [IpoBogHuku
U IU3JIEKTPUKU B 3JIEKTPOCTATUUECKOM IoJ€e. J{uanexkTpudeckas npoHUIaeMOCTb.

OnexktpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IJIOCKOIO KOHIEHcaTopa. DHeprus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHuueckne ycTpolcTBa U NPAKTUUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AJIEKTPOCTATHYECKasl 3alUTa, 3a3eMJIEHHE 3JIEKTPONpPHOOpPOB, KOHJEHCATOpP, KOMHMPOBAJIbHBIN
amnmapar, CTpyWHBbIH IPUHTED.

Jlemoncmpayuu

VYCTpOoNCTBO M MPUHIUT A€W CTBHS SJIEKTPOMETPA.

BsaumozpeiicTBre Ha3IEKTPU30BAHHBIX TeJl.

DneKTpUYecKoe Mose 3apsKEeHHbIX TeJl.

[TpoBOAHUKH B 3JIEKTPOCTATUYECKOM IOJIE.



DnexTpocTaTuyeckas 3aluTa.

JIMPNEeKTPUKY B 3JIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHMOCTB JIEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOPa OT IIOIAH [UIACTHUH, PACCTOSHUSA
MEX]ly HUMU U TU3JIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHEHCaTopa.

Tema 2. Ilocmoannstii 31ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIOBHS CYUIECTBOBaHUS IEKTPUUYECKOro Toka. McrouHuku Toka.
Cuna Toka. [locTosIHHBIN TOK.

Hanpsbkenue. 3akon OMa 11 yyacTKa LEenH.

DnexTpuyecKoe COIPOTHUBJICHUE. YaensHOE COIPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEIMHEHHUE IIPOBOAHUKOB.

Pa6ora snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOIHOCTh AJIEKTPUYECKOTO TOKA.

DNeKTpOoABMKYIIAsl CUJla U BHYTPEHHEE COIPOTUBIIEHUE MCTOYHHMKA TOKa. 3aKoH Oma Jis
NOJHOM (3aMKHYTOM) 31eKTprueckoil nenu. KopoTkoe 3aMbIkaHue.

DneKTpOHHAsi HPOBOAMMOCTb TBEPBIX METAJJIOB. 3aBUCUMOCTb COIIPOTUBJIEHHS METAIJIOB
oT Temiiepatypbl. CBEpXIPOBOJUMOCTb.

DnexkTpuueckuil TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpPUMECHAas MPOBOJUMOCTb MOJIYIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

OJIEKTpUYECKN TOK B pacTBOpax M pPACIUIABaX 3JIEKTPOIMTOB. OJIEKTPOIUTHYECKAS
JTUCCONMAIIMS. DIIEKTPOIIHU3.

DneKTpu4YecKnuid TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOATENbHBIN pa3psaa. MomHus.
[Ina3zma.

TexHuveckue yCcTpoicTBa U IPaKTHUECKOE IPUMEHEHHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKH TOKa, DJIEKTpOHArpeBaTelbHbIE MPUOOPBI, 3JIEKTPOOCBETHTEIbHBIE MPUOOPEI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIH  JAMOA, TEPMHUCTOPBI U (HOTOPE3UCTOPHI,
IIOJyTIPOBOJHUKOBBIN IMOJ1, TaIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPSDKEHUS.

3aBUCHMOCTb CONPOTUBIIEHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
NONEPEYHOr0 CEUEeHMs U MaTepuala.

CMelaHHOE COEJMHEHNE TPOBOIHUKOB.

[Ipsimoe m3MepeHue 3eKTPOABUXKYIIEH cuibl. KopoTkoe 3amplkaHuE TajbBaHHMYECKOI O
3JIEMEHTA U OL€HKA BHYTPEHHEr' 0 COIIPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPhI.

IIpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoil paspsi 1 IpOBOJAUMOCTb BO3IyXa.

OHOCTOPOHHSIS IPOBOAMMOCTB IHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvle pabomoi

N3y4yeHne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne a1eKTpOABUIKYIEW CUITbI MCTOYHHUKA TOKA U €70 BHYTPEHHET O COIPOTUBIICHUS.

Habmonenne smexTponmsa.

Me:xknpeaMeTHBIE CBA3U



N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyLIeCTBISIETCS € ydé&TOM
COAEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOrMM, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O IO3HAHUS:
sBJICHHE, Hay4HbId (akT, rumoresa, (usnyeckas BeJIMYHMHA, 3aKOH, TEOpus, HabOItOJeHHe,
9KCIEPUMEHT, MOJIETUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelieHne CUCTEMbl ypaBHEHUH, THUHEHHas QyHKUuUs, mapaboia, runepbona,
uX rpauKu U CBOWMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX IMPOEKIUU HA OCHU KOOPIMHAT,
CIIO’)KEHUE BEKTOPOB.

Buonozus: MexaHu4eckoe JIBIKEHUE B *KHUBOH mpupoae, auddysus, ocmoc, TermnoodMeH
KUBBIX OPraHU3MOB (BUIBI TEIJIONEPENAUH, TEMJIOBOE PAaBHOBECHUE), NIEKTPUUECKHUE SIBICHUS B
YKUBOW MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TeIUIOBbIE CBOMCTBAa TBEPABIX TeN, >KUIAKOCTEH M Tra30oB, 3JIEKTpUYECKUE
CBOICTBA METAJIJIOB, 3JIEKTPOIMTUYECKAs AUCCOLMALINS, FAJIbBAHUKA.

I'eoepagpus: BIaXXHOCTb BO3yXa, BETPbl, 6apoMeTp, TEPMOMETP.

Texnonozus: npeodpazoBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TeXHHUKE, MOJAUIMIIHUKU, MCIIOJIb30BaHUE 3aKOHA COXPAaHEHUs HMIyJbca B TeXHUKe (pakera,
BOJOMET U Jpyrue), JABUraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOH
XOJIOJWIBHUK, KOHJAULUOHEP, TEXHOJIOTUU MOJYYEHHUS] COBPEMEHHBIX MaTepUasoB, B TOM YHUCIE
HAaHOMATEepUaJoB, U  HAHOTEXHOJIOTHMH,  JJNEKTPOCTaTUYECKas  3allluTa,  3a3eMJICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIH NIpPHUHTEp, dJEKTpOHArpeBaTelbHbE MPUOOPHI,
3JIEKTPOOCBETUTENIbHbIE TPUOOPHI, raJbBaHUKA.

11 KJIACC
Pa3znen 4. DinekTrpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHan UHOYKYUA

ITocTossHHBIE MarHuWThl. B3auMmonelcTBHE IOCTOSHHBIX MarHUTOB. MarsnutHoe moue.
BexTop MarHuTHOM MHAYKUUU. [IpuHIAI Cynepno3uuy MarHUTHBIX 1OJIeH. JINHUY MarHUTHOU
uHAykuuu. KapTrHa muHUH MarHUTHON MHIYKLMU TOJISl TIOCTOSHHBIX MarHUTOB.

MaruutHoe 1one npoBOJHUKA ¢ TOKOM. KapTWHa JIMHUN MHAYKIHMHM MarHUTHOTO IIOJI
JUIMHHOTO IIPSMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJBLIEBOI'O NPOBOJHHMKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzaumonelictBue NpoOBOJHUKOB € TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoIyJb M HamnpasiieHUE. J[BH)KEHUE 3apspKEHHOM dYacTuiel B
OJTHOPOJHOM MarHuTHOM Toie. PaGota cuibl Jlopenia.

SIBnenne HdnmeKTpoMarHuTHOM HMHAyKUWU. IIOoTOK BekTOpa MAarHUTHOW HWHIYKIUH.
DnexTpoABMKYLIAas CUJIa HHIYKIMH. 3aKOH 2JI€KTPOMArHUTHON MHAYKIuu Papanes.

BuxpeBoe siiekTprueckoe mose. ODJEKTPOABMIKYINAs CHIA HMHAYKIMM B IIPOBOJHUKE,
JBHUKYILIEMCSI TOCTYNATENbHO B OAHOPOJIHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTSG. SIBlIEHHE CaMOMHIAYKINUH. DIEKTPOABMKYILAS CUJIa CAMOUHAYKIIMH.

OHeprusi MarHUTHOTO MOJISI KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.



TexHuueckre yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: ITOCTOSIHHbIE MAarHUThI,
AJIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JI€MEHTAPHBIX YACTHIL], UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOI0 MMYy4YKa MArHUTHBIM ITOJIEM.

JIMHUM MHIYKIMY MAarHUTHOTO TOJISL.

B3auMmoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOJIUTA.

SIBneHME 3JIEKTPOMAarHUTHOW MHYKLIHH.

ITpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOJBMIKYIIEN CUJIBI MHAYKIMH OT CKOPOCTHM M3MEHEHHMS MarHUTHOI'O
MIOTOKA.

SIBneHne CaMOMHIYKLIHUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3y4yeHre MarHuTHOTO MOJsl KATYLIKH C TOKOM.

HccnenoBanue qeicTBUS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue ABiaEHUS 3JIEKTPOMAarHUTHOW MHYKIUH.

Pa3nen S. KoJsiebanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumMHble Ko1e0anuA

Konebatenpbnass cucrema. CBoOOAHBIC MeXaHMUeckHe KoseOanus. [apMoHWYECKHE
koneOanms. Ilepmon, wacrora, ammmtyna W (asa konebanuid. IIpyXKMHHBIM MasTHUK.
Marematndeckuii MassTHUK. Y paBHEHHE rapMOHUYecKuX Kosiebanuil. [IpeBparienue sHepruu npu
TapMOHHUYECKUX KOJIeOaHUSAX.

Konebatensubiii koHTYp. CBOOOAHBIE DJIEKTPOMATHUTHBIC KOJEOAHUS B HICATHLHOM
Koe0aTeIbHOM KOHType. AHAJOrMs MeXKJIYy MEXaHMYeCKMMH M 3JIeKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpPaHEHHUs PHEPTUU B HUJEaTbHOM KojeOaTeIbHOM
KOHTYpe.

IIpencraBinenue o 3aTyxarolMX KoJjeOaHUsAX. BeIHYX/I€HHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUSL.

ITepemennsplii Tok. CHUHycOUJadbHBIN MepeMeHHbIH TOK. MOIIHOCTh MEPEMEHHOI0 TOKa.
AMIIMTYHOE U JefCTBYIOIIEE 3HAUEHHE CUJIbl TOKA U HAIPSDKEHUS.

Tpancpopmartop. IIpousBoactBo, mepesaya M MOTPEOIEHHUE AIIEKTPUUECKOW HHEPrUH.
DKOJIOrMYecKne pUCKW MpU TPOM3BOACTBE 3JeKTposHepruu. KynbTypa ucnoiab3oBaHUs
3JIEKTPOIHEPIUU B MIOBCEITHEBHOM KU3HMU.

TexHuueckue yCTpoWcTBa M MPAKTUUECKOE IPUMEHEHHUE: 3JIEKTPUUECKUN 3BOHOK,
reHepaTop MePEMEHHOI0 TOKa, JMHHUH 3JIEKTponepeiay.

Jlemoncmpayuu

UccnenoBanue nmapamMeTpoB KoyieOaTEIbHOM CHCTEMBI (TPY>KUHHBIN WJIM MAaTEeMAaTHYECKHUI
MasITHUK).

Halnronenne 3aTyxarmmx KojaeOaHuii.

HccnenoBaHue CBOMCTB BHIHYKEHHBIX KOJIEOaHUH.

HaGnronenne pe3onanca.

CB0OOAHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuumnorpaMMbl  (3aBUCUMOCTH  CHUJIBI  TOKa W HalpsDKEHUsS OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.



Pe3zonanc npu mociaenoBaTeNbHOM COEOUHEHMM PE3UCTOPA, KAaTYIIKH MHIAYKTUBHOCTU U
KOHJICHCaTOopa.

Mojens TMHUY 3IIEKTPONepeadn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

HccnenoBanue 3aBUCUMOCTH I€pUOJIa MaJbIX KOJeOaHU Ipy3a HA HUTU OT JAJIMHBI HUTHU U
Macchl rpysa.

HccnenoBanue MEpeMEHHOrO TOKa B IE€NM U3 IOCIEAOBATENbHO COEAUHEHHBIX
KOH/IEHCATOpa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmpomMazZHUMHbIE 60JIHbL

MexaHnuueckue BOJHBI, ycaoBus pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u JumHa BoJHBL [lomepeunsle W mpoxposibHBIE BONHBL HWHTepdepeHIus u audpaxmus
MEXaHUYECKUX BOJH.

3Byk. Ckopoctb 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSL M3JIy4E€HUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHrtanus BekTopos E, B, V B anekrpomMarautHol BosHe. CBOMCTBA 2J1€KTPOMarHUTHBIX BOJIH:
OTpaXkeHHe, IpejomjeHue, mnoispuzanust, audpakuus, wuHrepdepenius. CKOpOCTb
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IpHMeEHEHHE 3JIEKTPOMArHUTHBIX BOJH B TE€XHUKE U
OBITY.

ITpyuHIMIIBI paArOCBA3H U TeneBUIeHU. Paquonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPY>KAIOILIEH CpEIbI.

TexHuueckue ycTpolcTBa M IPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHbl€ MHCTPYMEHTHI,
yIbTPa3ByKOBasl JUAarHOCTHKAa B TEXHUKE M MEAMIMHE, pajgap, paauoNpHEMHHK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacnpoCTpaHEHHUE MONEPEUHBIX U TPOAOJIBbHBIX BOJIH.

Kounebmnromeecs Te10 Kak HCTOYHUK 3BYKa.

Habmronenne oTpakeHHs U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habnronenne natepdepeHny U 1uHpakind MEXaHUUECKUX BOJH.

3BYKOBOM pe30HaHC.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOW M YacTOTOM
KOJIeOaHHIA.

HccinenoBanne  CBOMCTB  DJIEKTPOMATHUTHBIX  BOJH:  OTPaKCHHE,  IIPEIIOMIICHUE,
nosnsgpu3anys, Judpakius, nHTepdepeHus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOoe pacpoCTpaHEHHE CBETa B OQHOPOIHOM cpefe.
JIyd cBeta. ToyeyHbIN HCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHbI OTpakeHUs cBera. IlocTpoeHue n300pakeHUM B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIA TOKAa3aTelb
npesnomieHus. llonmHoe BHyTpeHHee orpaxeHue. IIpenenpHbIi yros MOJIHOIO BHYTPEHHEIO
OTpaXKECHUS.

Hucnepcus ceera. CnoxxHbIN cocTaB 6emoro ceerta. [[Ber.

CoOuparonue u pacceuBaromue JauH3bl. ToHkasg muH3a. DOKYCHOE paccTOsiHUE U
OINTHYECKAs cujla TOHKOW JMH3bL. [locTpoeHne nzo0pakeHnii B COOMPAIOIINX U PACCEUBAOLINX
nuH3ax. @opMyia TOHKOH JIMH3BIL. YBEJINYEHUE, 1aBAEMOE JIMH30M.



[Ipenensl npUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. WnaTepdepenmuss cBeta. KorepeHTHbIe HWCTOYHUKU. Y CIOBHS
HaOJIIOCHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]a3HBIX
KOT'€PEHTHBIX HCTOYHUKOB.

HMuopakuust cBera. [udpaxkiuonHas pemérka. YciioBue HaOMOAEHHUS TJIABHBIX
MaKCUMYMOB IpH MaJIeHUH MOHOXPOMAaTHYECKOI'0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonsipuzanus cera.

TexHudeckre YCTpOHCTBA W TPAaKTUYECKOEe MpUMEHEHHe: OYKH, Jyma, (oToammapar,
MIPOEKIIMOHHBIN aIapar, MUKPOCKOII, TEJIECKOIT, BOJIOKOHHASI OIITHKA, TH(PAKIIMOHHAS PEIIETKa,
MOJISI PO,

Jlemoncmpayuu

[IpsimonuHeliHOE paclpoCTpaHEHHE, OTpakKeHUE W MpesiomyieHne cBera. OnTtuueckue
puOOpHI.

[TonHOE BHyTpeHHEe oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBaHue cBOMCTB N300pakeHUH B IMH3AX.

Monenu MUKpOCKONa, TEJIECKOIA.

HabGnronenune naTepdepeHium cBeTa.

Ha6mronenne nudpakiuu ceera.

Habmonenne nucnepcuu cBeta.

[Tonyuenue cnekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIbIO JUPPAKIIUOHHON PELIETKH.

HaGnronenne monsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepenne mokasartessi MpeloMIICHHs CTeKJIa.

HccnenoBaHue cBOMCTB H300pakeHUH B JINH3AX.

Habmonenne nucnepcuu cBeta.

Pa3nen 6. OcHoBBI clIeIHATIBHON TEOPHH OTHOCUTEJIbHOCTH
['paHuibl TPUMEHUMOCTH KJaccuueckod MexaHuku. [locTynaTel cneunanbHOW TEOpHH
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BaKyyMme, MPUHIMUI
OTHOCHUTEIILHOCTH DHWHINTEHHA.
OTHOCUTENLHOCTh OJJTHOBPEMEHHOCTH. 3aMelJIECHUE BPEMEHU U COKpAIIEHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13b Macchl € YJHEPrUeil 1 UMITYJIHCOM PESITUBUCTCKON YaCTHUIIBI. DHEPTHUs MOKOSI.

Pa3znen 7. KBanToBasi puznka

Tema 1. Inemenmuvl K6AHM 060 ONMUKU

®otonsl. Popmyna [lnanka cBsizu sHepruu (POTOHA C €ro YaCTOTOW. DHEPrUsl U UMITYIIbC
¢doToHa.

OtkpeiTie u uccnenoBanue Gotordpdexkra. Ombitel A. I'. CromeroBa. 3akoHBI
doroaddexrta. YpaBuenue DitHmreiiHa s pororddekra. «KpacHas rpanuna» ¢porodddexra.

Jasmenne cera. Onbitel I1. H. JIeOenena.

XUMHUYECKOE e CTBUE CBETA.

TexHUYEeCKHE YCTPOWCTBA M TPAKTUYECKOE MPHUMEHEHHE: (HOTORIEMEHT, (OTOIATUHK,
COJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT103(hPeKT Ha YCTAHOBKE C IIMHKOBOMW TIACTUHOM.

HccnenoBanue 3akoHOB BHelIHero Gporoaddexra.



Cseroauo.
Conneunas G6aTapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onbitel Pezepdopna mo paccesnuro o -dactui. [lmanerapnas
Mozenb atoMma. [locrynatel bopa. M3nmyyenue u norsjouieHre GOTOHOB MpHU MEPEXOJie aToMa C
OJIHOTO YPOBHSI SHEPruu Ha Apyroi. Buael ciekTpoB. CrieKTp ypOBHEW S3HEPTHH aTOMa BOAOPO/A.
BosHoBble cBolicTBa yactull. Bonusl ne bpoiina. KopnyckynsipHO-BOTHOBOM Tyaau3M.
CHOHTaHHOE U BBIHYX/IEHHOE U3JIy4YECHHUE.
TexHuuecknue yCTpOWCTBA M IPAKTUYECKOE IPUMEHECHME: CIIEKTPAJIbHBIA  aHAJIU3
(crieKTpocKoIl), J1a3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpezenenne 1JIMHBI BOJIHBI J1a3epa.
Habmonenne nuHeiuaThiX CIIEKTPOB U3ITYYCHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HalGronenue TMHEHYaToro CrekTpa.
Tema 3. Amomnoe aopo
DKCIEpUMEHTHI, JOKa3bIBAKOLINE CIOAKHOCTh CTPOEHUS AApa. OTKPBITHE paJUOaAKTUBHOCTH.
Omnsitel Pezepdopna mo onpeneneHno cocraBa pajinoakTUBHOro usnydeHus. CpoiicTa anbda-,
Oera-, raMMa-u3iIy4eHus. BausHue paanoakTUBHOCTH Ha )KUBbIE OPIraHU3MBI.
OTtkpeITHE TPOTOHA U HelTpoHa. HykionHas monens siapa ['eitzenOepra—Banenko. 3apsi
sanpa. MaccoBoe uucino sapa. M3oronsl.
Anbda-pacnaa. DIEKTpOHHBII M MO3UTPOHHBIN Oeta-pacnan. ['amma-usznydenue. 3akoH
pasvoaKTUBHOIO pacrasa.
DHeprus CBsI3U HYKJIOHOB B sape. Slnepubie cuibl. JlegekT Macchl sapa.
SInepHble peakiuu. JleieHne U CUHTES s1ep.
Anepnsiii  peaktop. TepmosinepHslii cuHTe3. IIpoOieMbl M MEpPCHEKTUBBI  SAECPHON
SHEPreTUKHU. DKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTozb! HAOJIIOJEHHS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHULL.
®dynnaMeHTanbHbIEe B3auMOiecTBUA. ENMHCTBO QuU3nueckoi KapTHHBI MU pA.
TexHnueckre ycTpoicTBa M NMPAKTUYECKOE NPUMEHEHHUE: N03UMETp, kamepa Buibcona,
SIIEPHBIA peaKkTop, aTOMHast Oomoa.
Jlemoncmpayuu
CuéTuuK MOHU3UPYIOLIUX YaCTHLI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomul
HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).
Pa3ngen 8. Di1eMeHTBI aCTPOHOMHUHM M aCTPO(PU3UKHU
Drarbl pa3BUTHS acTpoHOMUU. [IpukiagHOEe U MUPOBO33PEHY ECKOE 3HAUEHHE AaCTPOHOMUM.
Bun 3Bé3nnoro HeOa. Co3Be3aus, sspkue 3BE3/bI, TUIAHETHI, UX BUAMMOE JBHKCHUE.
ConneuHas cucrema.
Comunie. CosiHeuHasi akTHBHOCTh. Mcrounwk sHeprum ConHIla W 3BE31. 3BE3NBI, UX
OCHOBHbBI€ XapaKTEepPUCTUKU. J(narpaMMa «CreKTpajabHbIN KJIacc — CBETUMOCTEY. 3BE3/AbI TTIaBHOM
MIOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JJs  3BE31  IJaBHOM



II0CJIEIOBATENIBHOCTH. BHyTpeHnHee crTpoenue 3BE€3n. COBpPEMEHHBIE IPECTaBICHHUS O
IIPOUCXOKIEHNUH U HBOMoNMU CostHIA U 3BE3/1. DTanbl )KU3HU 3BE3 .

Muneunsiii [1yTe — Hama [Manaktuka. [lonoxenue u nemxenune Connna B ['anaktuke. Tunbt
rajgakTuk. PaguoranakTuku v kBasapsl. UEpHBIE NBIPHI B AJIpax rajJakTUK.

Bcenennasa. Pacmpenune Bcenennoil. 3akon Xa60ma. Paz6eranue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe n3nydeHue.

MaciutabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpobiieMbl aCTPOHOMUHU.

Yuenuuecxue nabmooenus

HabnroeHust HEBOOPYKEHHBIM TJIA30M C UCIIOIB30BAHUEM KOMIIBIOTEPHBIX MPHUIOKEHUN
JUIsl ONIpE/IETICHUS] TTOJIOKEHNS HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nosymapus 1 spkue 3BE3/bl.

Ha6monenus B reneckon JIynsl, ninanet, Mieunoro ITyTu.

O0o0maromee NoBTOpeHne

Ponp ¢u3ukn u acTpoHOMHH B SKOHOMHMYECKOW, TEXHOJIOTMYECKOH, COLMAJIBHON H
3TUYECKOH chepax AeATeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOM
Hay4YHOM KapTUHE MHpa, POjb (GHU3NYECKOH Teopuun B (OPMHPOBAHUU IPEICTABICHUH O
¢bu3nuecKoil KapTuHe MHUpPa, MeCTO (PU3MUECKOW KapTUHBI MUpa B OOLIEM pAAY COBPEMEHHBIX
€CTECTBEHHO-HAaY4HbIX [IPEICTaBICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H

Uzyuenue kypca ¢usuxu 6azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢ y4y&ToM
COZIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTMH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmnsie nonsamus, CBSI3aHHBIE C M3YYEHHEM METO/OB HAYYHOT'O IMO3HAHUS:
sBJICHHE, Hay4HbI (akt, rumoresa, (usnueckas BeIMYHMHA, 3aKOH, TEOpus, HabOIIO7eHHe,
9KCIEPUMEHT, MO EIUPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHNe CUCTEMBbl YpaBHEHUH, TPUTOHOMETpPUYECKHE (PYHKIHHU: CHHYC,
KOCHUHYC, TAaHIE€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI M HX
MIPOEKLUN Ha OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB, NPOU3BOJHBIE DIIEMEHTAPHBIX (PYHKIMMH,
IIpU3HAKU 000U TPEYTOJIbHUKOB, ONPEAEIIEHNE TUIOLIAIU IUIOCKUX (Uryp 1 o0bEMa Tell.

buonozcus: anexrpuueckue sIBJIEHUS B )KUBOM IpUpO/IE, KojedaTeabHbIe JBUKEHUS B )KUBOU
IIPUPOJE, ONTUUYECKUE SIBJICHHS B )KUBOU NPUPOAE, NEHCTBUE PaJlMALlNX HA )KUBBIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMUECKAas CTPYyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHMsI KPUCTANINYECKON PEIIETKH, CIIEKTpaIbHbIA aHAIN3.

l'eocpagpus: MarHUTHBIE TOMIOCAa 3€MJIM, 3aJIeKW MArHUTHBIX pyl, (GoTochEMKa 3eMHOMI
IIOBEPXHOCTH, MIPEJICKA3aHUE 3EMIIETPSICEHUH.

Texnonozus: NMMHUAN 3JEKTpOIEpeay, FreHepaTop NEPEMEHHOr0 TOKa, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs Medb, pajgap, paguolNpUEMHMK, TEIEBU30p, aHTeHHa, TenegoH, CBY-mneus,
MIPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEUHasl OaTapes.



IINTAHUPYEMBIE PE3YJIBbBTATbBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mpeamera «®Pusnka» Ha YpPOBHE CpelHEro o0Imero oOpa3oBaHUS
(6a30BBIi  ypPOBEHb) JODKHO  OOECIEUUTh  JOCTIIKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJBTATHBI

JIuuHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro npeamera «®Dusnka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYarONIMXCsl PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3UIIUEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OPHEHTAIM, TMO3UTHUBHBIX BHYTPEHHHUX
yOeXaeHUN, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM  I[EHHOCTSM  POCCHHCKOTO  OOIIECTBA,
pacuMpeHre XU3HEHHOTO OIbITa U OMBITa JEATETbHOCTH B IMPOILECCE pealn3allid OCHOBHBIX
HarpaBJICHUI BOCIIUTATEILHON AESITEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS :

chOPMHUPOBAHHOCTh T'PAXKIAHCKOW TMO3ULIHUM  OOYy4YaIOIIErocss KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOro 00I11eCTBa;

MPUHATHE TPATUIHUOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTUYECKHX M JIEMOKPATUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESITENbHOCTh B HMHTEpecax IpakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUN B 00pa30BaTENbHON OpraHU3alliig;

yMEHUE B3aUMOJEHCTBOBATh C COLMAJIbHBIMM HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMHA ¥ Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU 1ESITEIBHOCTH

2) NaTPUOTUYECKOTO BOCTIMTAHUSI:

c(OpMUPOBAHHOCTb POCCUNCKOI Ipa’kIaHCKOM HASHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TIOCYapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM POCCHUUCKUX
yu€HBIX B 0071acTU (PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT O ITOBEICHHS;

CIOCOOHOCTH OIEHUBATH CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YU CJIE B ACATEIBHOCTA YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO OY/IyILIEro;

4) 3CTEeTHYEeCKOr0 BOCIIUTAHNS

ACTETUYECKOE OTHOLIECHHUE K MHUPY, BKJIKOYAs 3CTETHKY HAYYHOI O TBOPUYECTBA, IPHUCYIIETO
(bu3nyecKoil HayKe;

5) TpyA10BOT0 BOCIIMTAHUS

MHTEpEC K pa3IuIHbIM chepam mpodeccHoHaATBHON AeATETbHOCTH, B TOM YU CIIE CBSI3aHHBIM
¢ Qu3MKOW M TEXHHKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oynymied npodeccun u
peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO U caMO0OOpa30BaHMIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4€eCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh 3KOJOTMYECKOH KYyJIbTYypbl, OCO3HAaHHE TJ00AJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOOIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHHE JICCTBUM B OKPYKAIOIIEH CPEAEC HA OCHOBE 3HAHUS LIETIEN
YCTOMYMBOIO pa3BUTHSI YEIOBEUYECTRA;



paclIMpeHue OmnbITa JEATEJIBHOCTH 3KOJOTMYECKOW HalpaBIE€HHOCTM Ha OCHOBE
UMEIOIIMXCS 3HAaHUM 110 QU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

cOpPMUPOBAHHOCTb MHMPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS (U3NYECKON HAYKU;

OCO3HAHUE LIEHHOCTH HAayYHOW JesTeIbHOCTH, TOTOBHOCTh B Ipoliecce U3ydeHus: Gu3uKu
OCYIIECTBJIATh MPOEKTHYIO U HCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh MHANBUAYATIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/bHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornueckne qeMcTBUSA:

CaMOCTOSTENIbHO (OPMYJIMPOBAaTh W aKTyaJIM3WpOBaTh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENSITh UEIU AEATEIbHOCTH, 3aaBaTh NapaMEeTPbl U KPUTEPUH UX JOCTHKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBJICHUSX;

pa3pabarbiBaTh MJIAH PEHICHHS MPOOJIEMBbI ¢ y4ETOM aHaIN3a UMEIOIIUXCS MaTEPHAIbHBIX
Y HEMATEpHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIE€SITEIBHOCTh, OLIEHHMBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM,
OIICHUBATh PUCKU MMOCIIECICTBUHN JEATCIIbHOCTH;

KOOPAMHUPOBATh M BBHINOJHATH pabOTy B YCIOBUSIX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAaHHOT'O B3aUMO/ICH CTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX TTPOOJIEM.

Bba3oBhble ucciie1oBaTeJbCKHeE JeiiCTBHA.

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIFOYEBBIMU TOHATHSAMHU W METOJAMH (PU3NYECKOU
HAYKH;

BIIAJICTh HABBIKAMHU Y4E€OHO-MCCIIENOBATEILCKOW W MPOCKTHON NESITEIILHOCTH B 00JIacTh
(hU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TTOMCKY METOJIOB PEIICHHS 3a/1a4
(hU3UYECKOT0 COMIePIKaHMS, PUMECHEHHIO PA3JIMYHBIX METO/IOB TTO3HAHUS,

BJIAJIETh BUJIAMH JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €ro HMHTEPIpPETAIUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3JIMYHBIX YUCOHBIX CUTYAIIUSX, B TOM YHCIIE ITPH CO3AaHUU
y4€OHBIX TPOCKTOB B 00JaCTH (U3HKH;

BBIABJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3M W AaKTyaJu3UpOBaTh 3a7ady, BBIIBUTAThH
TUIIOTE3Y €€ PEUICHUs, HAXOAUTh apryMEHTBI JJIs1 JOKa3aTEIbCTBA CBOMX YTBEPKICHHMI, 3a1aBaTh
MapaMeTpbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATH MOJIYYEHHBIE B XOJ1€ PELIECHHUS 3aJ]a4 PE3yIbTaThl, KPUTUUECKH OLIEHUBATh
HX JTOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYJIUPOBATh COOCTBEHHBIC 33]]a4l B 00Pa30BaTEIbLHOM EATCIHHOCTH, B TOM
YUCIIC TIPU U3YUCHUH PU3UKH;

JlaBaTh OI[CHKY HOBBIM CHTYAIIUsIM, OIIEHUBAThH IPUOOPETEHHBIHN OIBIT;

yMETh IIEPEHOCUTD 3HAHUS 10 (PU3UKE B IPAKTUYCCKYIO 00JIaCTh KU3HEICATCIbHOCTH;

YMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TTOAXObI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33291, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ nndopmanmeii:



BJIAJICTh HABBIKAMH TOJYy4YeHHUs WHPOpMAIMKU (U3HUYECKOrO COACPIKAHHS U3 MCTOYHHKOB
pa3sHBIX THUIIOB, CAMOCTOSITEIIBHO OCYIISCTBJISTH TIOMCK, AaHAJM3, CHCTEMATH3aIUI0 H
WHTEPIPETANUIO HHPOPMAIIMH PA3TMYHBIX BUIOB U (HOPM ITPEICTABICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OPMAITUH;

UCIIOJb30BaTh CPEICTBA HHPOPMANMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
pCIICHUN KOTHUTHBHBIX, KOMMYHHKATHBHBIX WM OPraHW3AIMOHHBIX 3a7a4 C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30IMaCHOCTH, THTUEHBI, PeCypCcOCOCPEIKECHNUS, MPABOBBIX H
ATHUYECKUX HOPM, HOpM WH(OPMAITMOHHOM 0€e3011acHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO CONEpPKaHHS B pA3TUYHBIX (dopMarax ¢ ydEéToMm
Ha3Ha4YeHUS MHPOPMAIINH U [IEICBOM ayIUTOPUH, BEIOHpasi ONMTHMAIBLHYIO (hOpMY TIpeICTaBICHUS
Y BU3YIIM3AIIHH.

KoMMyHHKATHBHbBIE YHHMBepPCaJbHbIe yueOHbIe eiiCTBUS:

OCYIIECTBJIATH O0IIEHNE HA YPOKax (DU3MKH U BO BHE-YPOUHOU JeATEIHbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIMKTHBIX CUTYaINil  CMT4aTh KOH(IUKTHL

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCHOJB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYAJTLHOU PaOOTHI;

BBHIOMPATh TEMATHKY W METOJbI COBMECTHBIX ACUCTBUH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXXKHOCTEH KaXKI0r0 4JICHA KOJIJICKTHBA;

MPUHUMATh I1I€JTM COBMECTHOM JI€SITEIBbHOCTH, OPraHU30BBIBATH U KOOPIAMHUPOBATH
JISUCTBUS MO €€ IOCTUKEHUIO: COCTABJISITh TJIaH JIEWCTBUM, pacpeesiTh POJIM C Y4ETOM MHEHU
YY4aCTHUKOB, O0CYXKJaTh Pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJA/Ja U Ka)XJOr0 y4aCTHHKA KOMaHJbl B OOLIMN pe3yJibTat
10 pa3pabOTaHHBIM KPUTEPHUSIM;

TpeaiaraTh HOBBIE MPOEKTHI, OIEHWBATh WJEU C TO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTHYECKON 3HAUUMOCTH;

OCYIIECTBJISATh TMO3UTUBHOE CTPATETMUYECKOE TOBEICHUE B PA3JIUYHBIX CHUTYaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHUITUATUBHBIM.

PerynsiTuBHbIe YHHBepPcAJIbHbIE yUeOHbIE TeiiCTBUSI
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JEATEIHbHOCTh B 00JIACTH (U3UKU U
aCTPOHOMUH, BBIABIIATH POOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a4aUH;
CaMOCTOSITENIbHO COCTaBJIATh IJIaH PEUIEHUs PacdyE€THBIX M KAUECTBEHHBIX 3a/ay, IUIaH
BBIMIOJIHEHUS TPAKTHYECKOM paboThl C y4€TOM HMMEIOUIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U PEANIOUYTCHUN;
JIaBaTh OILIEHKY HOBBIM CUTYallMsIM;
pacuumpsITh paMK{ Yy4eOHOT O IIpeMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHHIA,
JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBAThH MIPHUOOPETEHHBIN OIBIT;
CrocoOCTBOBATH (HOPMHUPOBAHUIO M MIPOSIBJICHHUIO APYAUIIMHU B 001acT (PU3UKH, TOCTOSTHHO
MOBBIMIATH CBOM 00pa30BaTENIbHBIN U KYIbTYPHBIN YPOBEHD.
CaMOKOHTPOJ/Ib, JMOLMOHATIbHbI MHTEJLJICKT:
JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OICHUBATH
COOTBETCTBHE PE3YIbTATOB LIEIISIM;



BJIAJICTh HABBIKAMH [T03HABATENbHOM pedIeKcuy Kak OCO3HAHUS COBEpIIAEMbIX J1eHCTBUH
U MBICJIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH IS OLICHKH CUTYyalllH, BBIOOpa BEPHOIO PEIIECHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX [IPH aHATM3€ PE3YIIbTATOB ACSITEIbHOCTH;

MPUHUMATE ce0s, TOHUMAas CBOU HEJOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX MIPH aHATN3€ PE3YIbTATOB ACSITEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO IPYIHX HA OLIMOKH.

B nporecce 10CTHXEHNS TMUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOrpaMMBbl 110 GU3UKE A1
YPOBHS cpefiHero ofmiero oOpa3oBaHus y 00y4arOUIMXCs COBEPILIEHCTBYETCS IMOLIMOHAIbHBIN
MHTEJUIEKT, MPeANoIaraomuii cpopMUPOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAJILHOE COCTOSHUE,
BU/JIETh HAIlpaBJIEHUs Pa3BUTUS COOCTBEHHON IMOLIMOHAJIBHON c(ephl, ObITH YBEPEHHBIM B CE0€;

CaMOPEryJIMPOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEACHUE, CIIOCOOHOCTD a/IallTUPOBATHCS K IMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIIAThH
r'MOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOLIEH CTpeMJICHHE K JIOCTHKEHUIO LEIM U YCIexy,
ONTHUMHU3M, HTHULIMATUBHOCTh, YMEHHE JI€IICTBOBATh NCXO/1s U3 CBOUX BO3MOXKHOCTEH];

SMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLUOHAIBHOE COCTOSHUE IpPYTHUX,
YUUTBIBATH €r0 IIPU OCYIIECTBIEHUU OOIIEHNUS, ClIOCOOHOCTh K COYYBCTBUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh BHICTPAaUBATh OTHOLIEHUS C JIPYTHUMHU
JIOABMHU, 3a00TUTHCS, IPOSABIISATE HHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEJMETHBIE PE3YJIbTATDBI

K xonny o6yuenust B 10 ki1acce npeaMeTHbIE pe3ybTaThl Ha 6a30BOM ypOBHE JOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YUAIOLIMXCS YMEHUMN:

JeMOHCTPUPOBATh HA MPHMEPaX pojb U MECTO (U3MKH B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOIMH, B IPAKTHYECKOU
eI TCIILHOCTH JTIOJICH;

YUUTBIBaTh TPAHUIBl NPUMEHEHMs] H3YyYEHHBIX (U3MUECKUX Mojelsiell: MaTepuasbHast
TOYKa, MHEpLHAJbHAs cucTeMa OTcuéTa, a0COMOTHO TBEPAOE TENO, MICAIBHBIA Tra3, MOAEIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIM JJIEKTPUYECKHM 3apsi MPU PELICHUU
¢busnyeckux 3agad;

pacno3HaBaTh (U3UYECKUE SBJIEHHUS (IpOLEcChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKONH TEOPHUM CTPOCHUS BEIECTBA U JIEKTPOIUHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE IpsIMOIMHEHHOe [BHXKEHHE, CBOOOJHOE MajieHHe Tel,
JBIDKEHUE TI0 OKPY>KHOCTH, HHEPLIHSI, B3auMoeicTBre Tei, 1uddy3usi, OpoyHOBCKOE JIBUKEHUE,
CTPOEHME KMIKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUM (OXJIAKACHUU),
TEMJIOBOE paBHOBECHE, WCIApPEHHME, KOHJEHCAIUs, IUIABJICHHE, KPHUCTAUIM3alus, KHUIICHHE,
BJIAYKHOCTh BO3/1yXa, [IOBBIILICHUE JaBJICHUS I'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b
MEXAYy HapaMeTpaMH COCTOSIHUS Ta3a B M30MpOLEcCax, dJEKTPU3ALMS Tell, B3aMMOJEHCTBHE
3aps0B;

OIHCHIBATh MEXaHUYECKOE JBUKEHHUE, MCIOJb3ys (U3NYecKre BEIMYMHBI: KOOPAMHATA,
MyTh, MEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJA, UMITYJbC Teaa, KUHETUYECKast
SHEprus, MOTEHIMalbHAs SHEprus, MexaHuueckas paboTa, MeXaHHWYeCKas MOIIHOCTb;, IIpH
OIMCAHUU MTPABUIILHO TPAKTOBATH (PU3NUECKHI CMBICII HCIIOJIb3yEMbIX BEITMYMH, UX 0003HAYECHUS



¥ €AMHUIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOLIME TAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTUMU
BEJIMYUHAMU;

ONKCHIBATh M3YUYEHHBbIE TEIJIOBbIE CBOWCTBA TEN U TEIJIOBbIE SBJICHUS, MCIIONb3YS
¢usnyeckue BEIMYMHBL: JIaBJIeHHME Ta3a, TeMIepaTypa, CpelHsAs KUHETHYecKas SHEeprus
Xa0THYECKOr0 JBMIKEHHUS MOJIEKYJ, CpEIHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJHMYECTBO
TETJIOTHI, BHYTPEHHSS dHeprus, pabora raza, KOdQQUIMEHT MOJE3HOTO IEHCTBUS TEMJIOBOTO
JIBUTATENs; IPU ONMKMCAHUU MTPABUIIBHO TPAKTOBaTh GU3NUECKUIN CMBICI HCIIOIb3yEMbIX BETUYHH,
uX O0O3HA4YeHUS M EAWHUIBI, HAXOAWUTh (OPMYINBI, CBSA3BIBAIOLIME JAHHYIO (DU3NYECKYIO
BEJIMUYUHY C APYTUMHU BEJIMUNHAM;

OINUCHIBATh M3YYEHHBIE 3JIEKTPUUYECKUE CBOICTBA BEIIECTBA MU 3JIEKTPUUECKUE SIBICHUS
(mporiecchl), UCTONB3Ys (U3UUECKUE BETMUMHBI: DIEKTPUUECKUN 3apsil, dJIEKTPUUECKOE MoIe,
HaNpspKEHHOCTh  TOJIs,, MOTEHLMAJ, Pa3HOCTh ITOTEHIUANOB; IpPU ONMCAHUU [PaBUIBHO
TPAaKTOBaTh (PM3UUECKUH CMBICI HCIHOJb3YEMBIX BEIMYMH, MX OOO3HAUEHMS] WM EIUHUIIBL;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTUMU BEIUUYNHAMU;

aHAJIM3UPOBATh (U3UYECKUE MPOLECChl U SBJICHMS, HCIONb3YysS (HU3MUECKUEe 3aKOHBI U
IPUHLHUIBL: 3aKOH BcemupHoro tiaroreHus, I, II u III 3akonsl HproToHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON PHEPrUM, 3aKOH COXPAHEHUS MMITYJbCa, IPUHLIMII CYNEPHO3ULMH CUJI, IIPUHLIUIL
paBHOIIPaBUsl MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS
BEIIIECTBA, IA30BbIC 3aKOHBI, CBS3b CPEAHEH KUHETUYECKOM HSHEPruu TEIJIOBOIO JBM)KEHUS
MOJIEKYJ € aOCOJIOTHOW TeMIlepaTypoil, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
AJIEKTPUUECKOr 0 3apsijia, 3aKoH KyioHa, mpu 3TOM pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTU4EeCKOE BbIPaXKEHUE U yCIIOBUS (TPaHULIbL, 00JIACTH) HIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIMIIBI ACHCTBUS MAILINH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh YCJIOBUA UX 0€30IacHOr0 MCMOIb30BaHUS B TOBCEHEBHOM KU3HU;

BBIMIOJIHATD SKCIIEPUMEHTHI IO MCCIEAOBAaHUI0 (DU3MYECKUX SBJIEHUI M MPOIECCOB C
UCIIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX M3MEpPEHMH, TMpH 3TOM  (opMyaupoBaTh
npo0ieMy/3aaady v THIIOTE3Y Y4eOHOr o S9KCIIepUMEHTa, COONPATh YCTAHOBKY M3 MPEIJI0KEHHOT O
000pyaOBaHUS, TPOBOIUTH OMBIT U (POPMYIHPOBATH BBIBOJIBI;

OCYLIECTBIIATh IPSAMBIE U KOCBEHHBbIE W3MEPEHHS (U3NUYECKUX BEJIUYMH, NPH ITOM
BbIOMpAaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHMs] U HCIOJb30BaTh HM3BECTHHIE METO/bI OLIEHKU
MOTPELIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NUECKUMH BEJIMUMHAMM C UCTOJIb30BAHUEM NPSIMBIX
U3MEpPeHUH, MpPHU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJIy4YEHHOMH
3aBHCUMOCTH (PU3NYECKUX BEJIUYHMH B BUI€ TaOIUI] U TPaUKOB, 1€]1aTh BHIBOJIBI IO PE3yJIbTaTaM
UCCIIEIOBAHUS;

coOJyroZlaTh IpaBMila OE€30MAaCHOrO TpyJa INpH IMPOBEACHUU MCCIEJOBAaHUH B paMKax
y4eOHOro JKCIEpHUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOM M IPOEKTHOM JEsITeIbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOIro 000py10BaHUS;

pemlaTth pacy€THbIE 3aJaud C SBHO 3aJaHHOW (U3MUECKON MOJENbl0, HCIONb3Ys
¢u3nyecKue 3aKOHbI U MPUHIUIIBL, HA OCHOBE aHANN3a YCIOBUA 3a7aul BbIOUPATh (U3NUYECKYIO
MOJIeb, BBIACHATH (HU3NYECKHE BEIUYUHBI U (QOpPMYJIbl, HEOOXOoAUMBbIE ISl €€ peleHwus,
MIPOBO/IUTH PACUYETHI U OLEHUBAThH PEAIbHOCTh MOTYYEHHOI'0 3HaYCHHS PU3UUECKON BETUUYHHBI;

pelaTh KaueCTBEHHbIE 33/Jaud: BBICTpauBaTh JIOTHYECKH HEMPOTHBOPEUMBYIO LEMOUYKY
paccyXKaeHul ¢ omopoil Ha H3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BATh IPH PEIICHUN YIeOHBIX 33/1a4 COBpEMEHHBIE HH(OPMAIIHOHHBIE TEXHOJIOTHH
JUId TIOMCKA, CTPYKTYPUPOBAHMs, WHTEPHNpPETALMM W MpPEACTaBICHUA Y4eOHOM U HaydyHO-



HonyJIsipHON MH(OpMaLUK, TOTYYEHHONW U3 Pa3IMUHbIX MCTOUHUKOB, KPUTUUECKH AHAJIM3UPOBATh
MoJIy4aeMyro HH(GOpMaIIHIo;

IPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bsSCHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKU € 3HAHUS 110 (U3UKE B TOBCEIHEBHOM KU3HU AJIs 00eCTIeyeHus
6e30IacHOCTH MpH 0OpalieHnH ¢ MpUudopaMu U TEXHUYECKHUMH YCTPOUCTBAMH, [T COXPAaHEHUS
3JI0pOBBS M COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOr0 TOBEICHUS B OKpYXKalollel cpese;

paboTaTh B IpyIIE C BHIMOIHEHNEM Pa3IMYHBIX COIMANIBHBIX POJICH, IIIAaHUPOBATh paboTy
IpyNIbl, pPAalMOHAIBHO paclpedessiTh OO0S3aHHOCTH M IUIAHUPOBATHh JEATEIbHOCTH B
HECTaHJIAPTHBIX CUTYallUsAX, aJl€KBATHO OLIEHUBATh BKJAJ KaKJOrO0 M3 YYaCTHUKOB IPYMIbl B
peleHue paccMaTpUBaeMoi MpoOJIEMBI.

K xonny obyuenus B 11 kiacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh COPMUPOBAHHOCTD Y O0YUAIOLIMXCS YMEHUMN:

JEMOHCTPUPOBATh HA MPHUMEPAaX pojb U MECTO (U3MKH B (OPMUPOBAHUU COBPEMEHHON
Hay4YHOM KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B NPaKTH4ECKOH
JeATeNIbHOCTH JII0/IeH, 11eIOCTHOCTh M €MHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHULBl TNPUMEHEHUS M3YyYEHHbIX (PU3MUECKMX MOJeNe: TOouedHbIH
AJIEKTPUYECKU 3apsia, Iyd CBETa, TOUYSUHBIN HCTOYHMK CBETA, ACpHAst MO/l ATOMA, HYKIOHHAS
MOJIeIb ATOMHOTO A/Ipa IPU pelIeHnd pU3NUECKUX 3a/ay;

pacmo3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKNA M KBAHTOBOW (PU3UKHU: 3JIEKTPHUUECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOEe, MarHUTHOE JEeWCTBUSA TOKA, B3aUMOJIEHCTBME MArHUTOB, 3JEKTPOMAarHUTHas
WHIYKIMS, JeCTBUE MAarHUTHOrO TOJII Ha MPOBOJHHUK C TOKOM M JIBIXKYLIMICS 3apsi,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaclpOCTPAaHEHUE CBETA, OTPaXKEHHUE,
npenoMiieHne, uHTepdepeHuus, audpakuus ¢ TMOJsApU3alMsl CBeTa, JUCHEpCUs CBETa,
doTornekTpudeckuii 3¢ ekt (poroaddekT), cBeToBOE NaBlieHHe, BOSHUKHOBCHHE JTMHEHIATOTO
CIIEKTpa aTOMa BOOPOJia, €CTECTBEHHAsI U UCKYCCTBEHHAs paiMOaKTUBHOCTH;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHbIE, ONTHYECKUE,
IEKTPUUECKYIO IPOBOAUMOCTb PA3JIMUHBIX CPEA) M AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCHOJb3ysl (U3NYECKUE BEIUYUHBL JJIEKTPUYECKUI 3apsil, CHJIa TOKa, 3JIEKTPUUECKOe
HaIpspKeHU e, 3JIEKTPUUECKOE COIPOTUBIICHUE, PA3HOCTh OTEHLIUAJIOB, AJIEKTPOIABMIKYILAs CUJIA,
paboTa TOKa, MHIYKLUS MarHuTHOrO MoJisi, cujla Ammepa, cuia JlopeHIa, WHAYKTUBHOCTb
KaTyIIKH, SHEPrus 3JEKTPUUYECKOr0 M MAarHUTHOrO IoJiel, mepuoj M dacrora KojeOaHUil B
K0JIe0aTeJIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B MPOI[ECCe TapMOHMYECKUX 3JIEKTPOMArHUTHBIX
Koje0aHui, (OKyCHOE pacCTOSHUE U ONTHYECKas CHUJa JIMH3bL, NPH ONHMCAHUM NPaBUIBHO
TPaKkTOBaTh (U3UYECKUH CMBICI HCIHOJb3YyEMBIX BEJIUYMH, MX OOO3HAUEHHsS U EIUHUIIbI,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTUMU BEIUYNHAMU;

ONUCHIBATh H3YUYEHHbIE KBAHTOBBIC SIBJICHUS M TMPOLECCHl, HCIOIb3YS (PUIUUECKHE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrusl H
UMIyiabCc (OTOHA, MEpPUOA IMolypaclajga, SHEPrus CBA3M ATOMHBIX SJIep, HIPU ONHMCAHUU
MPAaBWJIBHO TPAaKTOBAaTh (U3UUYECKHM CMBICI HCIOJIB3YEMBIX BEJIMYHH, UX OOO3HAUEHUS H
€IMHULIbI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3HUECKYI0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATh 3HaUeHHE (PU3HUECKOl BEIUYUHBL;

aHAJIM3UPOBATh (U3UYECKUE TPOLECCHl M SBICHMS, HCIONB3YS (HU3MUECKHE 3aKOHBI U
NpUHLMIBL  3akoH OMa, 3aKOHBl MOCJIENOBATENbHOTO M MapajljIebHOTO COEAMHEHHUS
MIPOBOJHUKOB, 3akoH JIkoyis—JIeHnma, 3akOoH DIEKTPOMAarHUTHOM  MHAYKLIHMH, 3aKOH



IPSAMOJMHEHHOTO PAaCIpPOCTPaHEHHsS] CBETA, 3aKOHBI OTPAKCHHsI CBETAa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITeHHA 17151 PoTodhdekTa, 3aKOH COXPAHSHUSI SHEPTUH, 3aKOH COXPaHCHUS
UMITyJIbCa, 3aKOH COXPAHEHHs 3JIEKTPHUUECKOIr'o 3apsja, 3aKOH COXPaHEHHsS MacCOBOr0 YHCIA,
noctynatel bopa, 3aKkoH pagMOaKTHBHOIO pachaja, IMpd 3TOM pPa3jiuyaTh CIIOBECHYIO
(hOpMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE WM YCIOBHUS (TpaHUIIbI, O0JIACTH)
MIPUMEHUMOCTH,

OTIpeNeNsATh HalpaBlIeHUE BEKTOpa MHIYKIMHM MAarHUTHOTO MOJsS MPOBOAHHUKA C TOKOM,
cuibl Amniepa u cuiibl JIopeHia;

CTPOUTH M OINMCBHIBATh N300paKE€HNE, CO3/]aBaeMOe IIIOCKUM 3€PKajioM, TOHKOW JIMH30;

BBIMOJTHATh JKCHEPUMEHTHI 1O HMCCIENOBAHMUIO (U3UYECKUX SBICHHA M IPOIECCOB C
UCIOJb30BAHUEM TMPSAMBIX M  KOCBEHHBIX M3MEpPEHMH: TMpuU 3TOM  (QOPMYIMPOBATH
npo0ieMy/3aaady v THIIOTE3Y Y4eOHOro S9KCIIepUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOT 0
000pyZ0BaHUs, TPOBOAUTH OIBIT U (POPMYIHUPOBATH BHIBOJIBI;

OCYIIECTBIISATh MpSAMBIE M KOCBEHHbIE H3MEpeHUs (HU3NYECKHX BEIHYMUH, MPH 3TOM
BbIOMpATh ONTUMANBHBIM CIOCO0 HM3MEPEHHs] W HCHOJb30BAaTh HM3BECTHHIE METOMABI OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

MCCIIEZIOBATh 3aBUCUMOCTH (DPM3NYECKUX BEIMYHMH C UCIIOIb30BAHUEM MPSIMBIX H3MEPEHUIA:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh PE3yNbTaThl MOTYYEHHON 3aBUCHMOCTHU
¢u3NYecKuX BENUYMH B BHAE TaOmUI W TpaduKoB, JeiaTh BHIBOABI IO pe3yJbTaTaM
HCCIIE/IOBAHMS,

co0oaTh mpaBuiia O€30MACHOrO TpyJda IHpHU TNPOBEIEHUU MCCIEAOBAHUM B paMKax
y4eOHOro JKCHEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKON M MPOEKTHOM JEATEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIIHHBIX YCTPOMCTB U TaOOpaTOPHOro 000pyA0BAHMUS;

pemiaTe pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKONl MOJIEeNblo, HCIONb3Ys
¢bu3nyecKue 3aKOHBI U MPUHIUIIBL, HA OCHOBE aHAJIM3a YCJIOBMS 3aJjauM BIOUpaTh (PU3HUYECKYIO
MOJIeb, BBIACTATH (U3UUYECKHE BEIUYUHBI U (QOPMYIBI, HEOOXOAMMBIC IJsi €€ pelIeHHS,
IIPOBO/IUTH PACUETHI U OLEHUBATh PEATbHOCTh MOJYUYEHHOI'0 3HaUEHUSI (PU3NUYECKON BETUUMHBI;

pelaTh KaueCTBEHHbIE 3a/Jaud: BBICTpauBaTh JIOTMYECKH HENPOTHBOPEUMBYIO LEMNOUKY
paccyX/1eHul ¢ OOpOi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NUECKUE SIBJICHUS;

UCIOJIb30BaTh IPU PELLICHUH yUEOHBIX 3a]1a4 COBPEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTUU
JUISL TIOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAIIMd M TMPEACTAaBJICHUS Yy4eOHOM M Hay4dHO-
HOMYJIApHON H(QOPMAaLIUU, TOJTYYEHHOM U3 Pa3IuYHbIX UCTOYHUKOB, KPUTUY €CKU aHAJIM3UPOBATh
nojy4yaemyro HH(opManuio;

OOBSICHATH MPUHIUIIBI ACHCTBHS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3IuvaTh
yCIOBUS UX 0€30MaCHOT0 UCIIOIb30BAHMS B TOBCEAHEBHOM KU3HH;

MPUBOANTH MPHUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX yYEHBIX-(DM3UKOB B pa3BUTHE
HAyKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCMOJIb30BaTh TEOPETUUECKU € 3HAHUSI 110 (PU3UKE B IIOBCETHEBHON JKU3HHU JUJIs1 00€CII€UeHUS
6e30IacHOCTH MpH 00palleHuy ¢ TpudopaMu U TEXHUYECKMMH YCTPONUCTBAMH, [l COXPAaHEHUS
3J10pOBBS M COOJIIOJIEHUSI HOPM 3KOJIOTMYECKOr0 TOBEICHUS B OKpYXKaloLlel cpene;

paboTaTh B rpyIle ¢ BBIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIeH, MIaHupOBaTh paboTy
IPYMNIbI, PAalMOHAIBHO paclpeneNsiTh OO0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHJIAPTHBIX CUTYallUAX, aJJeKBaTHO OLEHMBATh BKJAJ Ka)KJOr0 W3 YYaCTHUKOB TIPYMIBI B
peleHue paccMaTpUBaeMou MPoOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaunmenoBanue pas3iesioB H TeM KosanvecTBo yacos
DJieKTPpOHHbIE (LM poBbIe)
n/m | MporpaMmbl Bcero | Konrpoasnsie | IlpakTnueckue
o0pa3oBaTebHbIE pecypchl
padoThI padoTHhI
Paznen 1. DU3UKA U METO/Ibl HAYUYHOTI'O ITIO3HAHUA
)
11 MI3HIA M METOAR HayRHOro 2 bubaroreka IOK https://m.edsoo.ru/7f41bf72
MO3HAHUS
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemarnka bubmnoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 JlunaMuka bubamoreka IIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHCHHS B MEXaHHKE 1 1 bubmnoreka ILIOK https://m.edsoo.ru/7f41bf72
Wroro mo pazngeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBEI MOTEKYIAPH O-KHH CTHECKO 9 1 bubmunoreka I{OK https://m.edsoo.ru/7f41bf72
TEOpUU
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 bubmoteka ITOK https://m.edsoo.ru/7f41bf72
Ar .
3.3 PETATHRIE COCTOMHIA BEMecTha 5 bubmoreka L{OK https://m.edsoo.ru/7f41bf72
®Da30BbIE IEPEXOIBI
Hroro mo pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
41 DJIeKTPOCTATHKA 10 1 bubmnoreka ILIOK https://m.edsoo.ru/7f41bf72
I1 i 7 .
4.2 OCTOHHBI SICKIPHTICCICHIL TOK 12 1 bubmoteka L{OK https://m.edsoo.ru/7f41bf72
ToKM B pa3nM4HbIX cpeaax
Hroro no pasneny 22
Pe3zepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68 3 3

I1PO

I'PAMME
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11 KJIACC

No HaumeHnoBaHnue pa3ieoB U TeM Kouuuecrso yacos
DJieKTPpOoHHbIE (LM poBbIe)
n/n | NmporpaMmsl Bceero Kontpoasubie | IIpakTuueckue
o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOAUHAMUKA
M .
1.1 ArHHTHOC HOJC 11 1 3 bubmotexa ITOK https://m.edsoo.ru/7f41c97c
DneKTpoMarHuTHasT MHAYKITUS
Hroro no pazneiy 11
Pa3znen 2. KOJIEBAHUS U BOJIHbI
M
2.1 CXAHHMICCIHE 1 SNCKTPOMATHHTHEIC 9 1 bubmorexa ITOK https://m.edsoo.ru/7f41c97c
KoseOaHust
M
2.2 CRAHMACOIIE 1 SNCKIPOMATHHTHbIC 5 1 bubanoreka IOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onruka 10 3 bubmmorexa ITOK https://m.edsoo.ru/7f41c97c¢c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIEIIMAJTBHOM TEOPUHA OTHOCHUTEJBHOCTH
3.1 OCHOBbI CIIEUHATBHON TeOPHH 4 1 bubmoreka L{OK https://m.edsoo.ru/7f41c97c
OTHOCUTEIBHOCTH
Hroro mo pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DeMeHThI KBAHTOBOM ONTUKHU 6 bubmanoreka IIOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmoreka L{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIIpO 5 bubmanoreka IIOK https://m.edsoo.ru/7f41c97c
Wroro mo pazngeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1

DJIeMEHThI AaCTPOHOMUU U
acTpopU3UKU

7 1

bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o0maromee MOBTOPEHHE

bubmmoreka IOK https://m.edsoo.ru/7f41c97c¢

Uroro no pazneny

Pe3zepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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