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1. COAEPKXAHUE OBYUYEHMUSA

10 KJIACC

Pa3nen 1. ®dusuka u MeTOAbl HAYYHOI0 IIO3HAHUS
®usuka — Hayka o npupone. Haydnele MeToasl O3HAHUS OKpyKaromero mupa. Pois
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (GU3NUECKUX SIBICHUH U mporieccoB. Hayunbsie runoressl. Ouznyeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponmp u mecrto ¢usuku B (HOpMHpPOBAaHMM COBPEMEHHON HAyYHOW KAapTHHBI MHUpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(POBbIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBuKeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTro JABMKeHud. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOCKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeieHu 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPAMOJMHEHHOE NIBIKEHHE. | 'padyKku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoe najieHne. Y CKOpeHre CBOOOTHOTO TaICHNS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO0 MOJTYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEHHAsI CKOPOCTh. [leproa u yacrtora
oOpartenus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHuueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPAIOB,
LIETIHbIE U pEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCYETA, MIUTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKECHHUSL.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxenus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaIeHUSI.

Hamnpagnenue ckopocTH pu ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne HepaBHOMEPHOIO JIBUKEHHUS C LEJIbIO ONPEICICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEX 1Y MYTSIMU, TPONUIEHHBIMU TEJIOM 3a MOCJIEI0BATEIbHBIE
paBHbIE MPOMEKYTKM BPEMEHM INPU PABHOYCKOPEHHOM ABMKEHUU C HAYaJIbHOM CKOPOCTHIO,

PaBHOU HYIIIO.
N3yuenune nBUKEHUS IApUKaA B BA3KOM KUJIKOCTH.
N3ydeHue nBMKeHUs Tena, OpOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anunes. [lepssiil 3akoH HeroToHa. IHEepumanbHble CHCTEMBI
OTCUéTa.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Bropoit 3akon HproTtona st
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHBIX TOYEK.

3akoH BceMHpHOro TsroteHus. Cuna tsbkectH. [lepBas kocMuueckasi CKOpPOCTb.

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

Tpenune. Buapl Tpenus (mokosi, CKoabxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHUsI CKOJIBKEHHUS U Ccuiia TpeHus: nokosi. Koadoumment tpenus. Cua cOnpoTHUBIICHUS TIPU
JBUKEHUU TeJa B )KUAKOCTU WM rase.

[locTynarenpHoe 1 BpaliaTeiabHOE IBHKEHUE a0COIIOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpalleHus. [nedo cumbl. Y cnoBus paBHOBECHUS TBEPIOTO
Tena.

Texnuueckue ycTpoilcTBa W MNPAKTUYECKOE MPUMEHEHHE: NOJIIUIIHUKY, JBHXKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienune uHepmu.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIIUX TEJI.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JieopMaliuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U MTAJICHHUH.

CpaBHeHHE CUJT TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycinoBuil paBHOBECUS TBEPJOTO TeJa, UMEIOLIErO OCh BPALIECHUS.

Tema 3. 3akonsl coxXpanenus 6 mexaHuke

Nmmynsc MaTepuanbHON TOUKHU (Tela), CHCTEMBI MaTepUalbHbIX TOYEK. IMITylIbC CHITBI U
M3MEHEHNE UMITYJIbCA TeJa. 3AKOH COXPAaHEHMS UMITyJibca. PEakTUBHOE IBUKEHHE.

Pabora cripl. MOIIIHOCTE CHJIBL.

Kunernueckas sHeprus MarepuainbHOM Touku. Teopema 00 M3MEHEHHWU KHUHETHYECKOU
SHEPruM.

[ToTenmmanpHas sueprus. lloTennuanbHas sHeprus ynpyro aeGopMUpoBaHHON PYKUHBL
[ToTeHnmanpHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble U HEMOTEHIMANBHBIE CUIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXAaHUYECKOM SHEPIUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckre yCcTpoMCTBa U NMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa moTeHIMATBLHOM SHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul



N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOUIbIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pazgen 3. Mousiekysipaas Gu3nKa U TEPMOAHMHAMHKA

Tema 1. Ocnoebt MONEKyAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE MIOJIO’KEHUSI MOJIEKYIISIPHO-KUHETUUYECKON TEOPUU U UX ONIBITHOE 0OOCHOBAHUE.
Bpoynosckoe nemxkenue. Auddysus. Xapakrep IBHKESHUS U B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TN U 00bSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
aTHX Mojeneil. Macca u pasmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinaas ABorajpo.

TermmoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KHHETUYECKOW TEOpUHU
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHYEeCKOW >SHepruu
TEIUIOBOTO ABMKEHUS yacTull rasza. [llkana temmnepatyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kmaneiipona. 3akon Jlanbrona. M3ompoieccsl B HACATBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYeCTBOM BemlecTBa. ['paduueckoe mnpeacraBieHHE H30MPOIIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHudeckue ycTpoMcCTBa M MPAKTHUECKOE IPUMEHEHUE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OmBITHI, JOKa3bIBAIOIINE JHUCKPETHOE CTpPOEHWE BemecTBa, (ororpaduu  MOJEKYI
OPraHMYeCKUX COCTUHECHUH.

OmnbITel TI0 UM PY3UH KUIKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa lTepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACUCTBUS.

Mogenb, HWUTIOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKHU COCY/a.

OnBIThL, WIUTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHHS UI€ATIbHOTO I'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHid 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXY TapAMETPAMH COCTOSIHUS Pa3peKEeHHOTO ra3a.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEprusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHus. KonnyectBo TemioTsl U pabota. BHyTpeHHSs1 SHEPrUsi 0JTHOATOMHOTO
uJeanbHOTro ra3a. Buspl Temonepenayu: TEIONPOBOJHOCTb, KOHBEKLUS, U3JIydeHHE. Y IeJbHas
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI IpH TEIUIONepeaaye.

[Tonsitne 06 ammabatHoM mpornecce. IlepBulit 3akoH TepmoauHamuku. [IpumeHenue
MIEPBOTo 3aKOHA TEPMOJIMHAMUKH K H3ompoueccaM. I'paduueckas naTepnperarus padboThl rasa.

Bropoii 3akoH TepMomHaMuky. HeoOpaTuMOoCTh Mpo11eccoB B IPUPOJIE.

TennoBbie MamHbl. [IpuHIIUIIBL IeficTBUS TeTOBBIX MamiuH. [IpeoOpazoBanus SHEPTHH B
TeruIoBbIX MammHax. Koadduument nosiesnoro aeicTBus terioBoit Mamunel. Lukin Kapho u ero
KO3 QUIIUEHT MOJIE3HOTO JeHCTBUSA. DKOJOTHYECKUE MPOOIEMbI TEMIOIHEPTE€TUKH.

TexHuyeckne ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHME: JABUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



V3MeneHne BHYTpEHHEH SHEPIMM Tella IMpPH COBEPIICHUH PAOOTHI: BBUIET MPOOKH M3
OYTBUIKM TIOJ] ACHCTBUEM CHKAaTOTO BO3/lyXa, HarpeBaHue 3(pupa B 1aTyHHOU TpyOKe IMyTéM TpeHus
(BuICOIEGMOHCTpALIHS).

N3meneHne BHyTpeHHEN aHepruu (TeMiepaTypbl) Teja Ipu TeIonepeaaye.

OmnbIT N0 aarabaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3AYIITHBIM OTHHBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOpPaHUsl, pEAKTUBHOTO JBUTaTeIs.

Yuenuueckuu sxcnepumenm, rabopamopHvie pabomol

N3mepenue yaenbHON TEINI0EMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHAcHCanus. MicnapeHnue u kurenrne. AOCOJIIOTHAS U OTHOCHTETbHAS
BJIQXKHOCTh BO3ayxa. HacklieHHbIN map. YienbHas TemioTa napooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue kpuctamnsl. CoBpeMeHHble Marepuanbl. [lnaBneHue m kpucramnuzanus. Y aenbHas
TeruioTa miasneHus. CyonuManus.

VYpaBHeHue TeroBoro 6anaHca.

Texnuueckue ycTpoWcTBa W MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH NOJTyYEHHUS] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npy nOHNKEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIABJIEHHS KPUCTAIIIMUYECKOTO BEIIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii saxcnepumenm, nabopamopmsie pabomol

H3MepeHnne OTHOCUTENBHOM BIaXKHOCTH BO3/TyXa.

Pa3nen 4. DjaekTpoauHAMHKA

Tema 1. dnekmpocmamuka

DneKTpu3anusa Tel. OJeKTpudeckuil 3apsa. JIBa Buaa dSIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKY, TUAIEKTPUKH U TOJIYIIPOBOJHUKH. 3AKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsja.

B3aumopeiicteue  3apsinoB.  3akoH  Kymona. ToueuHbll  3iieKTpUYECKH  3apsl.
Onekrtpuyeckoe mnoje. Hampsx€HHocTh anekTpuueckoro mnons. IlpuHmun cyneprno3unuun
ANEKTPUYECKUX MoJieh. JINHNM HanpsHKEHHOCTHU JIEKTPUUECKOTO TOJIS.

PaGora cun sanekrpocraruyeckoro nois. [lorennuan. Paznocts notenmuanos. [IpoBoanuku
U JURJIEKTPUKU B JIEKTPOCTATUUECKOM MoJI€e. [(uanekTpuueckas IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DIEeKTpPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsyKEHHOTO KOHJIEHCATOopa.

TexHuueckre yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMIICHHE JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBATIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMII AEHCTBHUS JJIEKTPOMETpA.

B3anmojielicTBre Ha3IEKTPU30BAHHBIX TEIl.

DIEKTPUUYECKOE M0JIE 3apSKEHHBIX TEl.



[IpoBOJHUKY B 3JIEKTPOCTATUUECKOM IOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIM3IEKTPUKH B 3JIEKTPOCTATHUECKOM TI0JIE.

3aBUCUMOCTbD 3JIEKTPOEMKOCTH IVIOCKOTO KOHJIEHCATOPa OT IUIOIIA M [IJIaCTUH, PACCTOSHUS
MEXy HUMH U JUAJIEKTPUUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

Yuenuueckuu sxcnepumenm, rabopamopHvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [Tocmoannsiit 3nekmpuueckuit mok. Toxu 6 paznuunsix cpedax

DneKTpUYeCKUil TOK. YCIIOBUS CYHIECTBOBAHUS AJIEKTPUUECKOTro ToKa. MCTOUHMKHU TOKa.
Cuna Toxka. [loCcTOSTHHBIN TOK.

Hanpsokenne. 3akon Oma /17151 yyacTka Lemnu.

DnexTpudeckoe COTIPOTHUBIIEHUE. VY nensHOE COTIPOTHUBJIEHUE BEIIIECTBA.
[TocnenoBarensHOE, MapaielbHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTD 2JIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAasi CUJIa M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHMKA TOKa. 3akoH OMa 115t
MOJTHOM (3aMKHYTOM) d7eKTpraeckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas MPOBOJAUMOCTb TBEPABIX METAIIJIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CoOCTBEHHass W MpHUMECHas MPOBOAMMOCTb IOJYIPOBOJIHHKOB.
CaoiicTtBa p—n-tiepexona. [lomynmpoBoHUKOBEIE IPUOOPBHI.

DJIEKTPUYECKUII TOK B PacTBOpaxX W pacIjiaBax 3JIEKTPOJUTOB. DIJIEKTPOJIUTHUECKAS
JUcconmanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOoCTOSITEIbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MoaHus.
[Tna3ma.

TexHnueckne ycTpouCcTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, OAIJIEKTPOHArpeBaTelbHble MPUOOPHIL, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUSA, BAKyyMHBIH  JAHMOJ, TEPMUCTOPbI U  (POTOpPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN IMO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJUHBI, IUIOLIATU
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMmelaHHOe COeIMHEHHE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 31IeKTPOABHXKYIIEH cuiibl. KOpoTKkoe 3aMblKaHUE TallbBAHHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb COITPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psia M MpoOBOAMMOCTb BO3/1yXa.

OaHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenue 31eKTpoABIKYILEH CHUITbl MICTOYHUKA TOKA U €M0 BHYTPEHHETO COMPOTHUBIICHHUSL.

Habmonenue snexrponusa.

MexnpeamerHble CBA3H



Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCYHIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, TuHeNHas (GyHKUMs, napadoiia, runepOoua,
uX rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX IPOEKLUHUHU HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe IBWKEHHE B )KUBOW npupoje, tuddysus, ocMoc, TerooOMeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPENIaUH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
KUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIe CBOWCTBA TBEPJIBIX TeEJ, JKUIKOCTEHM M ra3oB, 3JIEKTPUUECKUE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAs JUCCOLIMAIINS, FralbBaHUKA.

T'eoepagus: BnaXxHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHNEe ABMKEHUHN C MCIOJIb30BAaHUEM MEXaHHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIUITHUKYN, HCIOJb30BaHHE 3aKOHA COXPAaHEHHUs MMITyJbca B TEXHHUKEe (pakera,
BOJIOMET W JIpyrue), JBUTATENIb BHYTPEHHErO0 CropaHus, IMapoBas TypOuWHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIOHEP, TEXHOJIOTUH MOJyYEeHUS! COBPEMEHHBIX MaTEepPHAaliOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTWUH,  JJIEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, DJIEKTpPOHArpeBareibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TaITbBAHUKA.

11 KIIACC

Pa3nen 4. DjaekTpoauHAMHKA

Tema 3. Maznummnoe noe. IneKmpomacHUMHAA UHOYKUUSA

[locTosiHHbIe MarHuThl. B3aumojeiicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mHoOJe.
Bekrop marautHoM uHaAyKiuu. [[puHIUN Cynepno3uiiui MarHuTHBIX MoJIed. JIMHUM MarHUTHOM
unaykuud. KapTuHa nuHui MarHUTHOW MHAYKIIUU TOJISE HOCTOSTHHBIX MarHUTOB.

MaruutHoe moJie MPOBOJAHMKA C TOKOM. KapTuHa AWHUI MHAYKIMU MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IMPOBOJHHMKA M 3aMKHYTOT'O KOJIBI[EBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Ammepa, e€ MOIyNb U HalpaBJICHUE.

Cuna Jlopenna, e€ MoAynb U HampaBieHHe. J[BuKeHHE 3apsHKEHHOM YacTUIBl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SIBneHue SIEeKTpPOMArHUTHOW WHAYKIUU. IloTOK BekTOpa MarHUTHOM WHIYKIIMH.
DNEeKTPOABMKYILAS CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHOW nHAykuu dapanes.

BuxpeBoe snekTpuueckoe moje. DIEKTPOABMXKYIIAs Cujla WHIAYKIUU B TMPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenua.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DJIEKTPOABIKYILAs CUJla CAMOMHAYKIIUH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE ToJIE.



TexHuueckue YCTpPOWCTBA U TMPAKTUYECKOE NPUMEHEHHE: TIOCTOSTHHBbIE MAarHUThI,
JJIEKTPOMArHMTBHI, 3JIEKTPOABUTATEIIb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE PJEKTPOHHOTO ITyYKa MarHUTHBIM IIOJIEM.

JIMHUY MHIYKIITA MAarHUTHOTO TIOJIAL.

B3anmoeiictBre AByX NPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[erictBue cuiibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD DJICKTPOJBMIKYIIEH CHJIBI MHAYKIIMU OT CKOPOCTH MU3MEHEHHUS MarHUTHOTO
MIOTOKA.

SIBrieHrEe CaMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

W3ydyeHre MarHUTHOTO TOJISt KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSHHOIO MarHUTa HA PaMKY C TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Paznen 5. KoJsieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHbsle KoJ1eOaHus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYECKHe
kosebanus. Ilepuon, dwacrora, ammumryaa W ¢asza kojeOanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnueckuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX KoJiebanui. [IpeBpariienre sHepruu mpu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebatenpbiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHWTHBIC KOJICOAHUS B HACATLHOM
KoJjeOaTeNbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U 3JIEKTPOMAarHUTHBIMU
kosnebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPrUU B UICATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxawuux KoyiebaHUsIX. BoIHYXIEHHbIE MeXaHUYeCKHe KOJeOaHus.
Pe3onanc. BeiHyKeHHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbiii Tok. CUHYCOMIQIbHBIA MMEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTY/IHOE U IEHCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U HAMPSHKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepenadya W MOTpeONieHUE DIEKTPHUUECKONW DHEPIHH.
DKOJIOTUYECKHE PUCKU TpPU MPOU3BOJACTBE dleKTpodHepruu. KynbTypa HCIOIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texuuyeckne ycTpoilcTBAa M NPAKTHUECKOE TMPUMEHEHHE: JIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB Koyie0aTenbHON cucTeMbl (IPY>KUHHBIN WU MaTeMaTUYeCKU
MasITHHK).

Habnronenue 3aryxaromux KoiaeoaHuil.

HccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHHIA.

Habmonenue pesonanca.

CB0OOTHBIE DIIEKTPOMArHUTHBIE KOJIEOaHUSI.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHUST OT BPEMEHH) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mnocneaoBaTeIbHOM COEIUHEHUU PE3UCTOpPA, KATYIIKU MWHAYKTUBHOCTH M
KOHJIeHcaTopa.

Mogenb TUHUY SJIEKTpOTIepeaayn.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJIbIX KOJICOAHMM Tpy3a Ha HUTH OT JUIMHBI HUTHU U
Macchl Tpy3a.

UccnepoBanue TmnepeMEHHOTO TOKa B IENH W3 TOCIEI0BATEIBLHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PEe3UCTOpa.

Tema 2. Mexanuueckue u In1eKmMpoMazHumMHble 607 1HbL

Mexanudeckue BOJIHBI, yclIoBHs pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BodHBL [lomepeunble W TpoJoJbHBIE BOJHBL. MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS HM3JIY4YEHHUS AJIEKTPOMArHWUTHBIX BOJH. B3anmMuas
opueHTanus BeKTopoB E, B, V B anexrpomarauTHol BogHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, TIpeJioMJieHne, moJsgpusanus, audpakmus, uHTepdepennus. CKOpocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIkxama 37eKTPOMArHUTHBIX BOJH. [IprMeHeHHe >JEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIMIBI paAUOCBA3U U TeNeBUACHU. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

Texuuyeckue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
yIIbTPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIIMHE, pajap, pagIuoNnpueéMHHK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoCcTpaHEHHE MOTIEPEYHBIX U ITPOJIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHUK 3BYKa.

Habmonenue otpaskeHus 1 MPeoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunu u quppakiiii MEXaHUYECKUX BOJTH.

3BYKOBOI pe30HAHC.

Habmonenue cBsI3M T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOM
KOJIeOaHMIA.

HccnenoBanue  CBOMCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTpPaXXeHHE, MPETIOMIICHUE,
noJisipu3anus, Audpakuus, uaTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacpocTpaHeHue CBETa B OJTHOPOIHOM cperie.
JIyu cBeta. TodyeuHblii HCTOYHMK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paKeHUH B IIOCKOM
3epKae.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi Yroj MOJHOTO BHYTPEHHETO
OTpPaKECHHUSL.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro cBera. Llper.



CoOuparomue M paccewBaronue JUH3bL. ToHKasg nuH3a. @DOKYyCHOE pacCTOSHHE WU
ONTHYECKasi cujia TOHKOHM nuH3bI. [locTpoeHne n300pakeHuii B COOMPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BL. Y BEIUYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBas omntuka. Wurepdepenuus cera. KorepeHTHblE HMCTOYHUKH. Y CIOBHS
HaAOJIO/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPESHIITMOHHON KapTHHE OT IBYX CHH(]DA3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. Judpakumonnas pemérka. YcIoBHE HaOMIOACHUS TIJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWcTBa M NpPAKTHUECKOE NPHUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAS ONITUKA, TU(PPAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsimosnHEtHOE paclpoCTpaHEHUEe, OTpaKEHUE U TperoMiieHHe cBera. OnTuyeckue
pUOOPBHL.

[TonHoe BHyTpeHHee oTpaxkeHne. MoJienb cBeToBOIa.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TEJIECKOIA.

Hab6mronenue narepdepeniinm creta.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tonydyenue criekTpa ¢ TOMOUIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ TOMOIIBIO TU(DPAKIIHOHHON PEITETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKeHUH B IMH3AX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cHIEHAILHOI TEOPUH OTHOCUTEIbHOCTH
['panuubl MPUMEHUMOCTH KJIACCHYECKOW MeXaHWKH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApUAHTHOCTh MOJIYJsl CKOPOCTH CBeTa B BakKyyMe, MPUHIIMII
OTHOCHTEIBHOCTH DHHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpaIlleHUE JTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b Macchl € 3HEPTrUEH U UMITYILCOM PENIITUBUCTCKOM YaCTULIBl. DHEPIUsl IOKOSI.

Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul K6anmoeoii ONMuUKU
®otonbl. @opmyna [Inanka cBs3u sHEpruM (HOTOHA C €r0 YAaCTOTON. DHEPTHUs U UMITYIIBC
¢otoHa.
OtkpeiTue u wuccnenoanue ¢oroddpdexra. Ombitel A. I. CroneroBa. 3akoHbI
bororddekra. YpasHenue DitHimTeHa 115 potosaddexra. «KpacHas rpanunia» Gotosdpdexra.
JHasnenue ceera. OnbiThl [1. H. JIeOGenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuuYecKre yCTPOUCTBA M MPAKTUYECKOE MPUMEHEHHE: (OTOIEMEHT, (POTOAATUHK,
coJIHEeYHast OaTapesi, CBETO U0/,

Jlemoncmpayuu

D013 PeKT HAa YyCTAHOBKE C IUHKOBOH MIIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

Ceeromuo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopuens aroma Tomcona. OnbiTel Pesepdopra mo paccesuto o -dactun. [lnanerapHas
mozenb aroma. [loctynarer bopa. M3myuenne u noriomienrne (GOTOHOB IMPH MEPEXOJe aToma C
OJIHOTO YPOBHS 3HEPTUu Ha Apyrou. Bujpl ciektpoB. CrieKTp ypoBHEH SHEPruu aroma BOA0poa.

BonnHoBbIe cBOMCcTBaA yacTull. Bosnsl e bpoiisst. KopnyckynsipHO-BOJTHOBOM Jyalii3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIM  aHaIu3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopna.

Onpenenenre ATUHBI BOJIHBI JIazepa.

Habmtonenue nuHeuaThIX ClIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Hab6nronenune nuHEe9aToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKAa3bIBAOIINE CIIOAKHOCTh CTPOEHUS sapa. OTKPBITHE paIHOaKTUBHOCTH.
OmneiTer Pe3epdopaa mo onpeneaeHUo cocTaBa paauoakTUBHOTO u3nydeHus. CBoricTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OTtkphITHE TIPOTOHA M HeWTpoHa. HykimonHas mozaens sapa ['elizenoepra—lBanenko. 3apsia
sanapa. MaccoBoe uuncio sapa. Mzoromnst.

Anbda-pacniaz. DJIEKTPOHHBIN W MO3UTPOHHBIM Oera-pacmaj. ['amma-usnmydeHue. 3aKoH
PaZvo0aKTUBHOTO pacmaja.

DHeprus CBs3U HYKJIOHOB B saape. Snepubie cuiibl. Jledekt maccol sapa.
Snepusie peakuuu. [lenenue u cCUHTE3 siep.

SAnepubiii  peaktop. TepmosimepHslii cuHTE3. I[IpoOaeMbl M TEPCIEKTUBBI  SIESPHOM
SHEPreTUKHU. DKOJOTUYECKUE ACTIEKTHI SIIEPHOM SHEPTrEeTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HaOIIOIEHUS ¥ PETUCTPALIMU AIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoieiicTBusl. EAMHCTBO u3ndecKoii KapTHHBI MUpAa.

TexHnueckre ycTpoilCTBa M MPAKTUYECKOE NMPUMEHEHHE: JI03UMETp, Kamepa BuiibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIIHNX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

HccnenoBanue TpekoB 4yacTHIL (10 TOTOBBIM (hOTOTpadusiM).

Pazgen 8. DiieMeHTHI AaCTPOHOMMM M ACTPOPU3UKH
Oransl pa3BUTHs acTpOHOMHUH. [IpukiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMH.



Bun 38é3qH0r0 HebGa. Co3Bes3aus, sipkue 3BE3/IbI, IUIAHETHI, UX BUIMMOE JBMKECHUE.

ConneuHnas cucrema.

Connue. Conneuynast akTUBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMma «CreKTpaIbHbII KJIacC — CBETUMOCTbY. 3BE3/IbI IIaBHOM
[IOCJIEIOBATEIBHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTb» JUIsl  3BE3J  TJIaBHOM
nocienoBareabHOoCTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpEeMEHHBbIE NPEICTABJIECHUA O
MIPOUCXOXKACHUU U 3BoJironu CoJiHLA U 3BE3]1. DTalbl )KU3HU 3BE3I.

Mnieunsiii [1yts — nama ["anaktuka. [lonoxenue u npmwxkenne Connina B ["anaktuke. Tumns
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkToBoe n3mydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYKEHHBIM I1a30M C UCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIEHUs! TMOJI0XKEHHUsI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noagymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mnaner, Mneunoro [lyru.

O0001maruee NOBTOpEeHNE

Ponp ¢u3wku w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
ATHYECKOH cepax AesaTeIbHOCTH YeI0BeKa, poJib U MECTO (PM3UKH U aCTPOHOMUU B COBPEMEHHON
HaydHOW KapTHHE MHpa, poJib (u3nyeckodt Teopuu B (OPMHPOBAHWU TPEACTABICHHA O
(bU3UYEeCKON KapTHHE MHpaA, MECTO (DPU3MYECKON KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUN O IPUPOJIE.

Me:knpeaMeTHbie CBSI3U

N3yuenne xypca ¢uzumku 06a30Boro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpeomemnuvle nouwsamus, CBS3aHHBIE C HM3YYEHHMEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4yHbIH (pakT, rumore3a, ¢u3nuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEeHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHO€ TPUTOHOMETPHUUYECKOE TOXAECTBO, BEKTOPbl M HUX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0I00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: anekrpudeckue sBICHUS B )KUBOU MPUPO/IE, KOJIeOaTEIbHBIE TBUKECHHS B )KHUBOU
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOM NMPUPOJE, NEHCTBUE parallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTPOEHHE aTOMOB W MOJIEKYJ, KpUCTaJUIMYECKas CTPYKTypa TBEpIBIX Te,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PElIETKH, CIIEKTPaIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOM
MIOBEPXHOCTH, IIPEJCKA3aHNE 3EMIIETPACEHUM.

Texnonozcus: TMHUM DIIEKTPOIIEpENad, TEHEPATOp MEPEMEHHOIO TOKa, 3JIEKTPOJIBUTATED,
WHIYKIIMOHHAS Te4yb, pajap, paAuONpPUEMHUK, TeleBU30p, aHTeHHa, Tenedon, CBYU-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI OITHKA, COJIHEYHAs Oarapes.



2. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 1O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOrO mpenaMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JOJDKHO  OOECIICYUTHh  JOCTHMIKEHHE  CICAYIOIIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIEC PE3yJbTaThl OCBOCHHS ydeOHOTO mpenmeTa «Du3uka» TOKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCSA CHOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIM, [MO3UTHBHBIX BHYTPECHHHX
yOeXICHUH, COOTBETCTBYIONIUX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIEeCTBa,
pacuIMpeHne KU3HECHHOTO OIbITa M OTBITA JEATEIBHOCTH B IMPOIECCE PeaTu3al[ii OCHOBHBIX
HaMpaBJICHUN BOCITUTATEIBHOM AESITEIPHOCTH, B TOM YHCIIC B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMSI:

COPMHUPOBAHHOCTh ~ TPAXJAHCKOM  MO3HMIIMM  OOy4aroIerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIMOHHBIX OOIIEYETOBEUCCKMX T'YMAHUCTHUECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECax IPayKIaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00Pa30BaTeIbHONM OpraHU3alliH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIILHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSAMHA ¥ Ha3HAYCHHUEM

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOH JIEATCIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUKCKOM IPaskIaHCKOW UACHTUYHOCTH, TAaTPUOTHU3MA;

IIEHHOCTHOE OTHOIICHUE K TOCYJApPCTBCHHBIM CHMBOJIAM, JOCTHDKEHHSAM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICH Ha
MOpabHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B TIOCTPOCHUE YCTOWYHBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYILETO
¢bu3nveckoit HayKe;

5) Tpya10BOr0 BOCIIHTAHMSI:

MHTEPEC K pa3IMYHbIM chepam mpodhecCHOHATBHOM eI TETbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKOW M TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSDKEHUU BCEH JKU3HU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTh AKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHE TJI00ATBHOTO Xapakrepa
9KOJOTHYECKHUX npooieMm;



IUIAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUM B OKPYKAOLIEH Cpe/ie HA OCHOBE 3HAHUS LIENEM
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

paclIMpeHue OmbITa JIESITEIbHOCTH JKOJIOTMYECKON HAmpaBJIC€HHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOU JCSITeIbHOCTH, TOTOBHOCTh B TIPOIIECCe M3YUCHUS (DU3UKU
OCYIIECTBJISITh MMPOCKTHYIO M UCCIIEIOBATEICKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATbBI

IMo3HaBaTebHBIE YHUBEPCAJbHBIE YUeOHbIE IeiiCTBUSA
Ba3oBble joruyeckue neiicTBus:

CaMOCTOSITEIIBHO (POPMYITMPOBATh W aKTyaJIHM3WpPOBaTh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH IISNTN ACITeILHOCTH, 3a/1aBaTh NapaMeTPhl U KPUTEPUHU HX JIOCTHIKCHHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHNS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a HMEIOIINXCS MaTePHATbHBIX
1 HeMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITEIHLHOCTh, OINICHUBATH COOTBETCTBHE PE3YJILTATOB IEJISAM,
OIICHUBATh PUCKH MOCIIEICTBUH NESTEIHLHOCTH,

KOOPAMHUPOBATh M BHIMOJHATH pPabOTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIUICHUE MTPH PEUICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciaenoBareJLCKue JeHCTBHSA.

BIIQJICTh HAyYHOW TEPMHHOJIOTUEH, KIFOUEBBIMU TOHSATHIMHU M METOAAMU (U3UUCCKOU
HaYKH;

BJIQJICTh HAaBBIKAMH y4EOHO-HCCIIEOBATEIBCKON M MPOCKTHON JEATEILHOCTH B 00JacTH
(Gu3nKH, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB PEUICHHS 3a/1a4
(U3NIECKOTO COACPIKAaHMS, TPUMEHEHHUIO PA3IMYHbIX METOIOB TIO3HAHMS,

BJIQJICTh BUJAMHU JCATEIBHOCTHA IO TIOJYYECHHIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIUH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JINYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHUCIIE IIPH CO3TaHUM
y4eOHBIX POEKTOB B 001acTH (DU3HKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpOBATh 3aJady, BBIIBUTATh
THIIOTE3Y €€ pelIeHus, HAXOAUTh apTYMEHTHI JUIS J0Ka3aTelIbCTBA CBOMX YTBEPIXKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBAThH MOJYYCHHBIC B X0JIC PEIICHUS 3a/1a4d PE3yJIbTaThl, KPUTHUECKH OI[CHUBAThH
UX IOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 337]a4u B 00Pa30BaTEIbHON JEATEILHOCTH, B TOM
qHclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUYECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJIEH, MIPEAIaraTh OpUTHHAIBLHBIC TIOIXO/IbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ nundopmanueii:

BJIAJICTh HaBBIKAMH IOJTydeHUs MH(pOpManuu (HU3UIECKOTO COJEPKAHUSA U3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSATEIbHO OCYLIECTBJISTh IIOMCK, aHAIM3, CUCTEMATHU3alUl0 U
MHTEpHpEeTanio HHPOPMALIUN PA3TUYHBIX BUJOB U (OPM MPEICTABICHHS;

OILICHUBATh JOCTOBEPHOCTH HH(POpMAIINH;

HCIIOJIb30BaTh CpeAcTBa HUH(MOPMALMOHHBIX U KOMMYHUKAllMOHHBIX TEXHOJIOTHH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHU3allMOHHBIX 3alad C COONIIOIEHUEM
TpeOOBaHUN PTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepPEKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COACP)KAaHUS B pa3nWyHbIX (opmarax ¢ yd€rom
Ha3HaYeHUs MH(OPMALIMK U LIeNIEBOI ayIUTOPUH, BBIOUPAst ONTUMAIbHYIO (POPMY IPECTABIICHUS
U BU3yaJIU3alliH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIE 1eiicTBHUS:

OCYIIECTBJISTH OOIICHHE Ha YpoKaxX (PU3UKU U BO BHEYPOUHOH JCSATEIHHOCTH,

paCHO3HaBaTI) Hpe)IHOCBIJ'IKI/I KOH(l)J'H/IKTHI)IX chyaum‘/'I U CMsTYaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTHYHO U3JAraTh CBOIO TOYKY 3pPEHHUS C HCIOJIH30BAHHEM SI3BIKOBBIX
CPEJICTB;

IIOHUMATh U UCIIOJIb30BaTh HpeI/IMYH_[eCTBa KOMaH)IHOﬁ nu HHJIHBH)IyaHBHOﬁ pa6OTI)I;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEMCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh IIeJIM COBMECTHON JESTEIHHOCTH, OPTraHU30BBIBATH M KOOPJIWHHUPOBATH
JEUCTBUA 10 €€ TOCTUKEHHIO: COCTABIISITh IUIaH IEUCTBUM, paCIpeAeIIsiTh POJIY C Y4ETOM MHEHUIN
YYaCTHUKOB, 00CY)X/IaTh pe3yJabTaThl COBMECTHOM pabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIMIA pe3yabTat
0 pa3paboTaHHBIM KPUTEPHSIM;

npejJiaraTh HOBBIE MPOEKTHI, OICHWBATh HMJCU C TO3UIMH HOBH3HBI, OPUTHHAILHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH,

OCYIIECTBJISATh TIO3UTUBHOE CTPATETHMYECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYAIHX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA
Camoopranuszanus:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 0OMacTH (PU3UKU U
aACTPOHOMUU, BBISIBIISITH MPOOJIEMbI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pEHICHHUs Pacu€THBIX W KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;
pacimupsTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHIA;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHHE;
OIICHUBATh TPUOOPETEHHBIN OIIBIT;
CrocoOCcTBOBATH (HOPMUPOBAHUIO U TIPOSIBIICHUIO SPYAUIIMH B 007acTH (PU3HKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIMOHAJIBHBIN UHTEJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIHLHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIJISM;

BIIICTh HaBBIKAMU MO3HABATEIILHOH pe(hIeKCUHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

WCTIOJIb30BATh MPUEMBI pe(IIEKCUH [T OLIEHKU CUTYaIlH, BEIOOpA BEPHOTO PEIICHHS,;

YMETh OIIEHUBATH PUCKU U CBOCBPEMEHHO IPUHUMATh PEIICHHS 110 UX CHIKCHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATD €051, MOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apPT'YMEHTHI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JACATEIHHOCTH,

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B nponecce nocTrKeHMs JIMYHOCTHBIX PE3YIbTATOB OCBOEHUS IPOTPAMMBI 110 (UBHKE JUIS
YpOBHSI CpellHero oOiiero oopa3oBaHus y 0Oy4JaOIIUXCSl COBEPIICHCTBYETCS AMOITMOHAIBHBIN
MHTEJJIEKT, IPeAnoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K IMOLIMOHAIHBIM U3MEHEHUSIM U MPOSIBIISATH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IeJId MU YCHexy,
ONTHUMU3M, UHUIIMATHBHOCTH, YMEHHUE JCHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHUE APYruX,

YUUTBIBATh €T0 MPHU OCYIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIEHUS C APYTUMU
JOJIbMU, 3200 TUTHCS, TPOSBIATH HHTEPEC U pa3peliaTh KOHQINUKTHL

NPEIMETHBIE PE3YJIbTATBI

K xoniy obyuenus B 10 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMN
HAayYHOM KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTUH, B MPAKTHUYECKON
NeSITeNIbHOCTH JIFOJCH;

YUUTHIBATh TPaHUIBl MPUMEHEHHS HW3YYEHHBIX (PU3MYECKHX MoOJeNeil: MarepualibHas
TOYKa, MHEepUUaiIbHasl CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TeNlo, UACATbHBIA ras, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN DIEKTPUUYECKHUI 3apsii MPHU pelIeHUun
buznueckux 3auay;

pacrno3HaBaTh (QU3MYECKHe sBJICHUA (MPOIeCChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KHHETUYECKON TEOPHUH CTPOCHHUS BEIIECTBA U AJIEKTPOJUHAMUKHU:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BWKEHHE, CBOOOTHOE TMajJeHHe Ted,
JIBUKEHHE 10 OKPYKHOCTHU, MHEPIIUS, B3auMoieiicTBuUe Tel, nuddy3usi, OpOyHOBCKOE IBUKEHHE,
CTPOEHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HArpeBaHUU (OXJIAXIACHUN),
TEIJIOBOE paBHOBECHE, HCIAPEHUE, KOHJEHCAllUs, IUIaBICHUE, KpPUCTAJUIM3alus, KHUIIEHUE,
BJI&YKHOCTh BO3]lyXa, MMOBBIIIECHUE JABJICHHS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBS3b
MEXy IapaMeTpaMu COCTOSIHUSI ra3a B H30IpoIeccax, AJIEKTpU3alus Tel, B3auMOJCHCTBUE
3apsiJIoB;



OTMCBHIBATh MEXAaHMUYECKOE JBUKCHUE, UCTOJb3Ys (PM3NYECKHe BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCThb; NpHU
ONHMCAHUU TPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIOJIb3YEMBIX BETUUMH, UX 0003HAUCHHS
U €AMHHUILIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C JIPYTrUMHU
BEIMYMHAMY;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEeMIlepaTypa, CpEOHssl KHHETHYEeCKas OSHEeprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpPEIHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOdQQHUIHUEHT MOJE3HOTO IEHCTBUS TEIIOBOTO
JBUTATENS; IPU ONMMCAHUU MPAaBUIILHO TPAKTOBATh (PU3NYECKHI CMBICIT MCIIOIb3YEMBIX BETUYMH,
ux O0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIMYUHBL: AJEKTPUUYECKUI 3apsisl, AJIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, Pa3HOCTh MOTEHLUANOB; TMpPU OINHUCAHUH IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT MCHOJIb3YEMbIX BENUYMH, HUX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TPOIECCHl U SBJICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMupHoro tsaroteHus, I, II u III 3axkonsl HeroTOHA, 3aKOH coXpaHEeHUs
MEXaHUYECKOM 3HEpruu, 3aKOH COXpPaHEHHS MUMITYJIbca, IPUHLIHUI CYNEPIIO3ULIUN CUJI, TIPUHLUI
paBHOMpPABUS WHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEII[ECTBA, [a30BbI€ 3aKOHBI, CBS3b CpPEAHENW KHHETUYECKOW HHEPruH TEIUIOBOTO JBHXKEHUS
MOJIEKYJT C aOCOIOTHOW TEeMIepaTypol, NMEPBBIM 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOT0 3apsija, 3akoH KynoHa, mpu 3ToM pa3inyaTh CJI0BECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4eCKOEe BBIPAKEHUE M YCIOBUS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3nauyath yCIOBHS X O€30M1aCHOTO MCIIOJIb30BAHUS B MOBCETHEBHOM KU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI IO HCCIEIOBAaHUIO0 (PU3MYECKHX SIBJICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM  TPSMBIX W KOCBEHHBIX H3MEpeHu#, TMpu 3ToM  (HopMynupoBaTh
npo0ieMy/3aady U TUIIOTE3y y4eOHOTO HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
00opynoBaHuUs, TPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISITh NPSMBbIE U KOCBEHHbIE HM3MEPEeHUs (U3UYECKUX BEITUYHUH, MPU 3TOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIE METObI OLICHKH
MOTPEIIHOCTEH U3MEpPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PM3MUECKUMU BEJIMUYUHAMU C UCTIOJIb30BAHUEM MPSIMBIX
U3MEpEeHul, TMpHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YJIbTAThl IMOIY4YEHHOM
3aBUCUMOCTHU (U3NYECKUX BETUYHH B BUE TaOIUI] U IpaUKOB, AeNaTh BHIBOJBI IO PE3yIbTaTaM
UCCIIEIOBaHMNS;

coOmoaTh MpaBuia O€30MACHOrO TpyJAa MpHU TMPOBEIEHUHM HCCIEIOBAaHUI B pamkax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJlaHHOM (PU3MUECKOM MOJeNblo, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3aJauil BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHHs,
MIPOBOJIUTH PAcu€Thl M OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUYCHHs (PU3NYECKOI BETUYMHBL;



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHHU ¢ ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

WCIOJIb30BATh NMPH PELICHNH y4eOHBIX 3a]1a4 COBPEMEHHbBIE HH(POPMAIIMOHHbBIE TEXHOJIOTHU
JUIL TIOUCKA, CTPYKTYPHPOBAHMS, WHTEPIPETAMU M MPEACTaBICHHS y4yeOHOW W HaydHO-
MOTYJISIPHOM MH(POPMALINH, TIOTydE€HHON U3 Pa3TMYHBIX HCTOYHHKOB, KPUTHUECKH aHATTU3UPOBATh
MOJIy4aeM Y10 HH(POPMAILHUIO;

MIPUBOJIUTH IPUMEPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00ObSICHEHHUE MTPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHl;

HCI0JIb30BATh TEOPETUYECKUE 3HAHNUSA 110 (PU3HKE B IOBCEAHEBHOM KU3HHU JUIsl 0OeCieueHus
0€301MacHOCTH TpU 00paleHnH ¢ MPUOOpaMH U TEXHHUECKUMH yCTPOHUCTBAMU, Ul COXPaHEHUS
3/10pOBbsI U COONIOICHNS HOPM IKOJIOTMUECKOTO MOBEICHUS B OKpY KaIoLIeil cpee;

paboTaTh B IPYIIE C BHITOJIHEHUEM Pa3IMUHBIX COLMABHBIX POJIEH, IIIaHUPOBATh paboTy
IPYNIbl, PAlUOHATIBHO pacHpenensaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYyallUsAX, a/leKBaTHO OLIEHMBATh BKJIAJ KaX/JOrO U3 YYaCTHUKOB I'PYMIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy obyuenus B 11 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B IPAKTUYECKON
JeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS M3YyYEHHbIX (U3NYECKUX MOJENeil: TouedHbIN
ANEKTPUYECKUH 3apsi]L, JIyd CBETa, TOUEUHBIN HCTOYHMK CBETA, SIAEPHASI MOJEIIb aTOMA, HYKJIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHUH (PU3NUECKUX 3a7a4;

pacro3HaBaTh (U3MYECKUE SBICHUS (MPOIECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha MPOBOAHMK C TOKOM M JBWXKYIIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, MPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus W NOJISIpU3alUsS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOJI1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHbIC CBOWCTBA BelleCTBa (AJIEKTPUYECKHE, MArHUTHBIC, ONTHUYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3JIUYHBIX CPEll) M AJIEKTPOMArHUTHBIC SBJICHHS (HPOIECCHI),
UCTOJIb3YS (U3MYECKUE BEIMYMHBI: DICKTPUUECKUN 3aps], CHJa TOKa, OHIIEKTPUUYECKOE
HaIpsKEHUE, SIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABUKYIIAsL CUIIA,
paboTa ToKa, MHAYKLUHS MarHUTHOTO TmoJis, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrus SJIEKTPUYECKOTO U MArHUTHOTO MOJIEH, MepuoJ M 4acToTa KoJieOaHuil B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B IMPOLIECCEe FAPMOHUYECKUX SJIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccCTOsHMEe M OINTHYECKas Cuja JIMH3bL, NMPH ONHUCAHUU TNPaBUILHO
TPAaKTOBaTh (U3UYECKUH CMBICI HCHOJIb3YeMbIX BEIUYMH, MX OOO3HAYEHHUS W €AWHUIIbI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYHUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYHMHBI: CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIynbc (GOTOHA, MEpPHOJ IOJypacnana, SHEPrus CBSI3M AaTOMHBIX sJep, NPH OMUCAHUHU
MPAaBUIBHO TPAKTOBaTh (DM3NYECKUN CMBICI HCMOJIb3YyEeMbIX BEIMYMH, UX OO0O3HA4YeHUs U



€IMHUILIBI, YKa3bIBaTh (DOPMYIBI, CBSA3BIBAIONINE TAHHYIO (U3HUYECKYIO BEIUYUHY C JIPYTHUMH
BEITMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKOM BEITMYMHBI;

aQHAIM3UPOBATh (DU3UYECKUE TPOIECCHl M SIBJICHHUS, UCTONB3Ys (U3NYCCKUE 3aKOHBI U
npuHUMIBL: 3akoH Owma, 3aKOHBl MOCJEAOBATEIBHOTO M MApPAJUICIBHOTO  COCAMHEHUS
MPOBOJHUKOB, 3aKkoH JDkoyms—JIeHuna, 3akoH  JJIGKTPOMAarHWUTHOW  MHAYKUHMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHEHHE DiHIITeHA 1 PoTod(dekra, 3aKoH COXpaHEHHS SHEPTUH, 3aKOH COXPaHCHUS
HMITyJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocrynaTel bopa, 3akOH pagMOAaKTUBHOIO pachajaa, Ipd OSTOM pa3iuvyarh CJIOBECHYIO
(hOpMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHUE M YCIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIPENIEeTISATh HAMpaBJIEHWE BEKTOPA WHAYKIIMM MArHUTHOTO TIOJISI TIPOBOJHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTD U OMHCHIBATH N300paKEHUE, CO3AaBAEMOE INIOCKAM 3€pKaJIOM, TOHKOM JTMH301;

BBITIOJTHATh DKCIEPUMEHTHI 10 HWCCICAOBAHHUIO (U3MYECKUX SIBJICHUH M TIPOIECCOB C
WCTIOJIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHUH: TIpu 3TOM  (opmyaupoBaTh
npooieMy/3aavdy ¥ TUIIOTE3Y YIEOHOTO IKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 TIPEITI0KEHHOTO
000pyI0BaHUSI, POBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOJIHI;

OCYIIIECTBJISITh TPSIMbIE W KOCBEHHBIE WM3MEPEHHsS (U3NUECKHX BEIWYWH, MPU ITOM
BBIOMpATh ONTHUMAIBHBIA CIIOCOO M3MEPEHHS W UCIOJIB30BaTh HW3BECTHBIE METOJBI OIICHKH
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C UCIIOIb30BAHUEM MPSMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YylbTAThl MOJTYYEHHOUH 3aBUCHUMOCTH
¢busznyecKkux BEIWYMH B BHUAE TaOMUIl M TpaQuUKOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
UCCIIEZIOBaHMUS;

coOnrofaTh mMpaBuia 0€30MacHOro TpyAa MpH MPOBEACHUM HCCIENOBAaHMI B paMKax
y4eOHOTO HSKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  NEATENbHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemiatb pacu€THble 3a7adyd C SBHO 3aJaHHOM (U3MYECKOW MOJENbI0, HCIHOJIb3Ys
(buznyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMPATh (GU3UYECKYIO
MOJIeNb, BBIACIATh (U3MYECKUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE asi €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HAYeHUS (PU3NUECKON BEITUUHHBI;

pelaTh KaueCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IIETIOUYKY
paccyXJeHUl ¢ OOPON Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCI0JIb30BaTh MPHU PEHICHUH YUeOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBAHHUS, HWHTEPIPETAllMd W NPEICTABICHUS Y4eOHOW U HAy4dHO-
MONYJSIpHOM MH(GOPMalUH, TOTYYEHHOUW U3 Pa3IMYHbIX HCTOUHUKOB, KpUTHYECKH aHATTU3UPOBATh
MOJIy4aeMyr0 HHPOPMAIHUIO;

OOBSACHATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKHUX YCTPOMCTB, pa3anuyvaTh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BaHUS B IIOBCEAHEBHON KHU3HU;

MIPUBOJIUTH TPUMEpPHI BKIAJa POCCUUCKUX H 3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

HCIO0JIb30BaTh TEOPETUYECKUE 3HAHUSA 10 (PU3HKE B MOBCEAHEBHOM KU3HHU JIIsl OOeCTieueHus
0€30MacHOCTH TIpH OOpAIEHUH C TPUOOPAMU M TEXHUYECKHUMH yCTPOMCTBAMHU, JIJISI COXPAHECHHUS
3I0pOBbSI M COOJIOACHHS HOPM OKOJOTMYECKOTO TIOBEJIEHUS B OKpYKawIleh cpene;



paboTath B IpyIIe ¢ BHITOJHEHHEM PAa3JIMYHbIX COLUANBHBIX POJICH, MJIAHUPOBATh PabOTY
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJCKBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TI'PYIIIBI B
pelieHue paccMaTpuBaeMoi IpoOJIEMBI.



3. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne o/m P Konrpoabsnbie | IIpakTnueckue (1ucbp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [JOK
11 ®u3KKa ¥ METO/Ibl HAYYHOT'O MIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kinewaritia > https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
22 Hlumamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnuoreka [IOK
' TEOpHH https:/m.eds00.ru/7f41bf72
bubnuoreka [IOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK

®da3oBbIe Mepexo bl

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

Hroro no pazneny 24
Pazgen 4. QJIEKTPOAUHAMUKA
bu6mmoreka [JOK
4.1 1
DueKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYeCcKui TOK. TOKM B 12 bubnuorexa [IOK
' Pa3IIMYHBIX Cpeiax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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11 KJIACC

KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchbl
Pa3znea 1. JIEKTPOAUHAMMUKA
11 MarunuTHoOE€ 110J1€. IJIEKTPOMarHUTHAS 11 1 3 bubnuoteka [IOK
' WHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKkre 1 JJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoneOaHus https://m.eds00.ru/7f41c97¢
59 MexaHn4ecKre U 3JIEKTPOMAarHuTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmmoreka [JOK
2.3 O 10 3
frHKa https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pasgen 3. OCHOBBI CIEITUAJIBHOM TEOPUHY OTHOCUTEJIbHOCTH

31 OCHOBBI CITEIMAIBHOM TEOPUHU 4 1 bubnuoreka [IOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHTbl KBAaHTOBOW ONTHUKH 6 bubmorexa [OK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4, A
3 TOMHO€ PO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 7 Et?ri?/?r?iﬂiiﬁ?/fﬂlc%c
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIEE TIOBTOPEHUE

61 | OSoGuaouee nosroperne ‘ osimathoo LGS
Hroro mo pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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