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Conepxxanue y4eOHOro npeamera
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOIO NIO3HAHUS

®usuka — Hayka o npupone. Haydnele MeToabl MO3HAHMS OKpYKarouero mupa. Ponp sKcriepuMeHTa U TEOpPHH B IPOLECCE MTO3HAHMS
MPUPOAbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pusnueckux sBJeHUH U mpoueccoB. Hayunble runores3sl. duznueckue 3aKOHbl M TEOpUH. ['paHUIBI NPUMEHUMO CTU
¢bu3nvecknx 3aKoHOB. [IpHHIIMTT COOTBETCTBHSL.

Ponb u MecTo pusnku B GpopMUpOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUPa, B IPAKTUUECKON AESITEIbHOCTH JIIO/IEH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrxkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO JIBMKEHUs. Cructema otcuéra. Tpaekropus.

[Tepemernienue, CKOpoCTh (CpeaHssi CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepUaIbHON TOYKH, WX MPOCKIIMH HA OCH CUCTEMBI
koopauHaT. CrojkeHre nepeMelieHH U CII0KEeHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSMOJIMHEHHOE IBWKeHWE. ['paduku 3aBUCUMOCTH KOOPJIWHAT, CKOPOCTH, YCKOPEHUsS, NMyTH H
MepeMeNIeHUs MaTEPUAIbHONM TOYKHA OT BPEMEHHU.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuBonuneiiHoe nBmwkeHue. JIBUKeHHEe MaTEpUAIbHON TOYKH MO OKPYKHOCTU C TTOCTOSIHHOW IO MOIYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
TuHeWHast ckopocThk. [lepron n yacrora obpamieHus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: CITUIOMETP, JBKEHUE CHAPSIOB, LICTTHbIE U pEMEHHBIE TIEpeaauH.

Jlemoncmpayuu

Mojenb cucTeMbl 0TCUETA, MILTIOCTPAIUsd KHHEMAaTHYECKUX XapaKTePUCTUK JABUKCHUSI.

[IpeoOpazoBaHue ABMXKCHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH Npu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JBUKEHHS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXKJY NYTSIMHU, HPOMIEHHBIMU TEJIOM 3a IOCIEIOBAaTE/bHbBIE pABHBIE IPOMEXYTKA BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBMJKEHHH C HAYaJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenune nBUKEHUS MAPUKaA B BA3KOM KUJIKOCTH.

N3ydeHue nBuxeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JTunamuxa

[Tpunaiun otHocuTenbHOoCTH ['anunes. [lepseiil 3akoH HeroToHa. MIHEpLHabHBIE CUCTEMBI OTCUYETA.



Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HeroToHa ans marepuanbHOW Touku. Tpertuil 3akoH Hbrorona mms
MaTepHUaIbHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxectd. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenune. Bunpl Tpenus (moxost, ckoibxeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbXEHUS U CHJIa TPEHUS MOKOSL.
Koadduuument tperns. Cuia conpoTHBICHHS TPH ABIKEHUH TEJA B )KUIAKOCTH I rase.

[TocTynarenpHo€ U BpalaTreabHOE JBUKEHUE A0COIIOTHO TBEPAOTO TENA.

MoMEeHT cuiibl OTHOCUTENBHO OCH BpatieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

Texnuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHNE: OIIIUITHUKY, TBUKEHHE NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoit 3akon HeroTona.

N3mepenue cuin.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenust Opycka Mo HaKIIOHHOW TJIIOCKOCTH.

HccnemoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPY)KUHE M PE3UHOBOM 00pasiie, oT ux aedopmarium.

HccnenoBanue yciioBul paBHOBECHS TBEPAOTO TeJla, MMEIOIIErO OCh BPAILCHUS.

Tema 3. 3akonwl coxpanenusn ¢ Mexanuke

Nmmynsc MaTepuanbHON TOUYKH (Teja), CUCTEMbl MaTepHalbHBIX TOYEK. VIMITylIbCc CHIIBI M M3MEHEHHE MMITYJIbCa Tesa. 3aKOH COXpaHEHUs
MMITyJbca. PeakTuBHOE IBH>KEHHE.

PaboTa cunpsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepuaibHOil TOUKu. TeopeMa 00 N3MEHEHUU KUHETHYECKON SHEPTHUH.

[ToTenmmansHas sHeprusa. l[loTeHnmaneHas sHeprus ynpyro aedopmupoBaHHOW npyxkuHbl. [loTeHmManbHas sSHeprus Tena BOIU3U
MMOBEPXHOCTU 3EMIIH.

[ToTeHnManpHbBIe U HEMOTEHIMATbHBIE CHIIBL. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHUYEeCKOW PHEPrUH CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTHH.

VYnpyrue u Heynpyrue CTOIKHOBEHHMS.

TexHnueckre ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHUE: BOAOMET, KONIEP, MPYKUHHBIM MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHNE.

[lepexoa MOTEeHUMATBLHON YHEPTUU B KHHETUYECKYIO U 00OpaTHO.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
N3ydeHne abCoTIOTHO HEYIPYroTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHHUKOB.
HccnenoBanue cBsizu pabOTHI CHITBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTUH Tella Ha MPUMEPE PaCTSHKEHUST PE3MHOBOTO JKTyTa.

Pa3nen 3. MoaekysipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TTOJIOKCHHS MOJICKYJISIPHO-KHHETUYECKOW TEOPHH M UX OINBITHOE 000CHOBaHME. bpoyHoBckoe nBmkenue. Juddysus. Xapakrep
JBKEHUSI U B3aUMOJCHCTBUSA YacTHI] BellecTBAa. MoJieu CTpOEHHUs Ta30B, KHAKOCTEH M TBEPIBIX TEN M OOBSICHEHHWE CBOMCTB BEIIECTBA HA
OCHOBE 3THUX Mojeneil. Macca u pazmepsl Mosiekyi. KonnuectBo BemiectBa. [loctosnnas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenscus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU HJEalIbHOTO Ta3a. AOCONIOTHAsl TeMmIepaTypa Kak
Mepa CpeaHEd KHUHETUYECKOW SHEpPruy TEIIOBOTO ABMKEHHMS dactul rasza. [llkama temnepatyp KenbBunHa. ['a30Bbie 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlampToHa. M30mpoiiecchl B HA€aTbHOM Tra3e C IMOCTOSHHBIM KOJUYECTBOM BemiecTBa. [paduueckoe
MIpe/ICTaBJIeHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BeIIeCcTBa, (GoTorpaduiyi MOJIEKYII OPraHUIECKUX COCIMHEHUH.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBU.

Mogenb, HUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICAIBHOIO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHAaTe Ha OCHOBE U3MEPEeHU 00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEll.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMETpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvt mepmoouHamuku

Tepmoannamuueckasi cuctemMa. BHYTpeHHsISI SHEprusi TEPMOJIUHAMHYECKON CUCTEMBI U cIIOCOObI e€ m3MeHeHus. KomumuecTBo TEmIoTsl U
paboTta. BHyTpeHHss1 SHEprusi OJHOATOMHOTO HIEalbHOTO Ta3a. Bupl Teronepenadyn: TEIIONPOBOJIHOCTb, KOHBEKIUS, U3TyYeHHue. Y aenbHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOThI Py TeIUIONepeaaye.

[Tonsitne 06 aguabatHOoM mpouecce. [lepBblil 3akoH TepMmoauHaMuKH. [IpuMeHeHHe NMEepBOro 3akoHa TEPMOJMHAMHUKU K M30TPOIECCaM.
I'padmyeckas uHTepnperanus paboTh Tasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpUHIUIBL JEHCTBUS TEIUIOBBIX MauH. [Ipeobpa3zoBaHus sHepruu B TEIIOBBIX MamnHax. Koadduirent nonxesHoro
neiictBus TeroBoi MamuHbl. [{ukn KapHo u ero koadduiirenTt none3Horo AedcTBrA. DKOJIOTHUYECKHE MTPOOIEMbI TETNIOIHEPT €THKH.

Texnudeckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTaTelb BHYTPEHHET O CropaHusi, OBITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEW SHEPruU Tejla IMPH COBEPIICHUH pPAOOTHI: BBUICT MPOOKHM M3 OYTBUIKM MOJ JICHCTBHEM CXAaTOro BO3/yXa,
HarpeBaHue pupa B JaTYHHOU TpyOKe MyTEéM TpeHUs (BUICOJEMOHCTPAIINS).

N3meHneHne BHyTpeHHEN aHepruu (TeMrepaTypbl) Tejla Ipy TeIionepeaaye.

OmnpIT Mo aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue ynenbHOu TEINIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcauusd. Vcnapenue u kuneHue. AOCOJIIOTHAas M OTHOCHUTEIbHAs BJIAXXHOCTb BO3ayxa. HacellieHHBIH map.
VY aenpHas TemioTa napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT AaBJICHMUSL.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOINHS CBOMCTB KpUCTAILIOB. JKuakue kpuctaiibl. CoBpeMeHHbIE MaTEpPHAIIbI.
[1naBnenue u KkpuctaumMsanus. Y aenpHas TemioTa miasiaeHus. Cyonumanusi.

VYpaBHEeHUE TEIUIOBOTO OajiaHca.

Texnuueckue ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETDP U MCUXPOMETP, KaJTOPUMETP, TEXHOJIOTHUN MOJYyYEHUSI COBPEMEHHBIX
MaTepHajIoB, B TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus 1 MiiaBieHUs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHune 0OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaAMHKA

Tema 1. Inekmpocmamuxa

OnexTpu3anus Tel. DJIEKTpUYecKui 3apsn. [IBa Buaa anieKTpudeckux 3apsnoB. [IpoBOAHMKH, NUAIEKTPUKU WU IMOJIYIPOBOJHUKH. 3aKOH
COXpaHEHUs MEKTPUUECKOT0 3apsaa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 3yieKTpuueckuil 3apsan. DiekTpudeckoe mnose. HanpskEHHOCTh 31EKTPUYECKOTO
noys. [IlpyuHumn cyneprno3uuuu 3MeKTpUIecKuX noiei. JIMHUuM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO TIOJIA.

PaGora cun snekrpocraruyeckoro noss. [lorenuuman. Pasnocts noteHnuanos. [IpoBOJHUKY U TUAIEKTPUKU B DIEKTPOCTATHUECKOM TIOJIE.
JsnexTpuueckas MIPpOHUIIAEMOCTb.

OnexrpoéMkocTs. KoHneHCcaTop. DNEeKTpOEMKOCTD IIIOCKOT0 KOHAECHCATOpa. DHEPrus 3apsKEHHOTO KOHJIEHCATOpa.

TexHuueckre yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHME: DIEKTPOCKOIl, DJIEKTPOMETP, IIIEKTPOCTATHUYECKas 3aluTa, 3a3eMIICHUE
ANIEKTPONPUOOPOB, KOHEHCATOP, KOMUPOBAJIBLHBIN anmapar, CTpPyHHbIN PUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUII JEHCTBUSA dJIEKTPOMETPA.

B3anMoericTBre HadIEKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE MOJIE 3apsKEHHBIX TEJl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTU4ecKas 3alluTa.

JIUDJIEKTPUKH B IEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIA[M IUTACTHH, PACCTOSIHUS MEXAY HUMH U JAUDJIEKTPUUYECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii Inekmpuyeckuit mox. Toku é pa3nuynvix cpeoax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIeKTpuueckoro Toka. Microunuku toka. Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa 15 ygacTka LIETH.

DNeKTpUYECKOe COIMPOTUBIICHHE. YAEIbHOE CONpOTHBIEHHE BemiecTBa. llocnenoBarenpHoe, HapaiiebHOE, CMEIIAHHOE COEIUHEHHE
MIPOBO/THUKOB.

PaboTa anektpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIIasi CUjla U BHYTPEHHEE CONPOTHUBIIEHWE UCTOYHMKA TOKa. 3akoH Oma JUisl TMOJHOM (3aMKHYTOM) 3JEKTPUYECKOM IeMH.
KopoTkoe 3aMbikanue.

DNeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COIPOTUBJIEHUS METAJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonympoBoaauku. COOCTBEHHass W TpPUMECHas MPOBOJAMMOCTH MOJIYNpoBOAHMKOB. CBoiicTBa pP—N-mepexoaa. I[loaympoBogHUKOBBEIE
MPUOOPHI.

DJIEKTPUYECKHI TOK B paCTBOPAaX U paciuiaBax JIEKTPOJUTOB. DIEKTPOIUTHYECKAS TUCCOIUAUA. DIEKTPOJIN3.

DneKkTpuyecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [Inazma.

TexHuueckne yCTpOWCTBa M IPAKTUYECKOE MPUMEHEHHWE: aMIEPMETP, BOJBTMETP, PEOCTaT, UCTOUHHUKU TOKA, JIEKTPOHArpeBaTeJIbHbIC
npuOOpPHI, BIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMNPOTHUBIICHUS, BaKyyMHBI AHMOJ, TEPMUCTOPbl U  (HOTOPE3UCTOPHL,
[IOJIYIIPOBOJIHUKOBBIN IMOJ, FaIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTD CONPOTUBIICHUS HIUJIUHAPUUECKUX TPOBOJHUKOB OT JUIMHBI, TUIOLIAN TONEPEYHOr0 CEUEHUs U MaTepuara.

CMmelaHHoe coeIMHEHUE TPOBOJHUKOB.

[IpsiMoe n3mepeHue 31eKTPoABMXKYIIEH criibl. KOpoTKoe 3aMbIKaHUE TaJIbBAHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnune cMemaHHOro COeMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoaBHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.



Habmonenue snextponunsa.

Me:knpeaMeTHbIe CBSI3H

W3zyuenne kypca ¢puszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCS ¢ yYETOM COAEPIKATENbHBIX MEKITPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMHH, TeOTpapuu U TEXHOJIOTHH.

Mescnpeomemnuvie nonsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHUS: SIBJICHUE, HAYYHBIH (akT, rumoresa, puzndeckas
BEJIMYMHA, 3aKOH, TEOPHUsl, HAOJII0IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbI YpaBHEHUH, TnHeiHas QyHKIMA, mapaboia, runepboa, ux rpa@uku U CBOMCTBA, TPUTOHOMETPUYECKHE
(GyHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI M HMX NPOCKIMH HA OCH KOOpPIUHAT,
CII0KEHHE BEKTOPOB.

buonocus: mexannyeckoe IBW)KEHHE B KUBOUM mpupone, nuddysus, ocMocC, TEIIIOOOMEH XUBBIX OPraHU3MOB (BHU[bI TEILIONEpEaayH,
TEIUIOBOE PABHOBECHE), AIMEKTPHUECKHE SIBIICHHS B )KHBOH MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYII, MOJIb BEIIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPBIX
TeJ, )KUAKOCTEN U ra30B, AIEKTPUUECKHE CBOMCTBA METAJIIOB, AJIEKTPOJIMTUYECKAs! TMCCOLMALINS, TallbBAHUKA.

T'eoepaghus: BIaxXxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHe ABMXKEHUN C MCIOJIb30BAHMEM MEXaHU3MOB, YUET TPEHUS B TEXHHUKE, MOIIIMITHUKH, UCIIOIb30BaHUE 3aKOHA
COXpaHEHHs MMITYJIbca B TEXHUKE (paKeTa, BOJOMET M JIPyrue), IBUTATENb BHYTPEHHETO CrOpaHUs, MapoBas TypOMHA, OBITOBOM XOJIOIWIBHUK,
KOH/IMIIMOHEP, TEXHOJIOTHH IOJyYCHHUSI COBPEMEHHBIX MaTepHUaloB, B TOM YHCJIE HAaHOMAaTepHUAIOB, H HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKAs
3alUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH NMPHUHTEpP, NIEKTPOHArpeBaTeibHble MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[ToctosiHubie MarHuThl. B3ammoaeicTBHME TMOCTOSHHBIX MArHUTOB. MarHutHoe moJsie. BekTtop MarHuTHOW WHAYKIUU. [IpuHuumn
CYNEPHO3UIIUM MATHUTHBIX ToJIeH. JIMHUM MarHUTHOM MHAYKIMK. KapTuHa TMHUI MarHUTHOM MHIYKIIMH TOJISl TOCTOSTHHBIX MarHUTOB.

MarnuTtHO€E 1oJie MPOBOJHUKA C TOKOM. KapTWHa NMHUN MHAYKIMM MarHUTHOTO MOJIA JJIMHHOTO MPSIMOTO IPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOTO IMPOBOJAHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAIPaBIICHUE.

Cuna JlopeHua, e€ Moaynb U HampaBlieHue. [[BrkeHne 3apsyKEHHON YacTUIBI B OAHOPOJHOM MarHuTHOM mosie. PaGora cuiel Jlopenna.

SIBneHue SNEKTPOMArHUTHOM HWHAYKIMHU. [lOTOK BeKTOpa MarHUTHOM MHAYKUMU. OJNEKTPOABUKYILAA CHJIA HMHAYKUUU. 3aKOH
3NIEKTPOMAarHUTHOM MHAYKIuK Dapajes.

BuxpeBoe snekTpuueckoe moje. DJIEKTPOABMXKYILAs CUila WHAYKIMH B IPOBOJHHUKE, JABIKYLIEMCS MOCTYNATE€IbHO B OJHOPOJHOM
MarHMTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIMH. DIEKTPOABUKYILAsA CUJIa CAMOWHIYKIINH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJI€.



TexHuueckue YCTpONHCTBA M NPAKTHUUECKOE NPUMEHEHHUE: IOCTOSIHHBIE MAarHUThl, AJIEKTPOMAarHUThl, JIEKTPOJBUIaTENb, YCKOPUTEIN
3JIEMEHTAPHbBIX YaCTHLI, UHAYKIIMOHHAs NeYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMY MarHUTHOTO HOJIS.

B3anmoerictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHMe NEeKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOIBUKYILEH CHIIBI MHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.

SIBrieHNE CAaMOVHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

WccnenoBanue AeCTBUSA MOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMArHATHOM UHIYKIIMH.

Pa3nen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHumHvle Koaedanus

KonebarenpHas cuctema. CBoOoaHble MexaHWYecKue KoJsieOaHus. ['apMmonmyeckue konebanus. Ilepwon, wacrora, ammauTtyna u (dasa
kosieOanuii. [IpyKMHHBIM MasATHUK. MaTeMaTWYeCKUid MasTHHK. YpPaBHEHHE TapMOHWYECKUX KoseOanmii. I[lpeBpamienue sHepruu mnpu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebarenbubiit koHTYyp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KOJIEOAaHHS B HJCAIbHOM KOJeOaTeJIbHOM KOHType. AHAIOTHS MEXIy
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU Kosiebanusimu. @opmysna ToMcoHa. 3aKoH cOXpaHEHUS SHEPTUU B HI€aIbHOM K0Jyie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KoseOaHUsX. BbiHyXaeHHbIe MexaHMueckue Kojebanus. Pe3onanc. BbIHyKIeHHbIE 3JIEKTPOMArHUTHBIE
KoJIeOaHusI.

[lepemennbiit Tok. CUHYCOMIANBHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYAHOE U JCHCTBYIOIIEE 3HAUYCHUE CHUJIbI
TOKa U HAMPSHKCHHUSL.

Tpanchopmarop. IlpousBoacTBo, mepemadya U THOTPeONECHUE DIEKTPUUECKONW SHEPruu. OKOJOTMYECKHUE PHUCKU TPU TMPOU3BOJICTBE
anekTpod’Heprun. KynpTypa UCHoNb30BaHUs AIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: ANEKTPUUECKUI 3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB Kosie0aTebHOM cucTeMbl (TPYKMHHBIN WM MaTeMaTUYECKUN MasTHUK).

Habmronenue 3aTyxarommx KouieOaHmii.

HccnenoBanue cBOWCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



OcmmorpaMmel (3aBUCUMOCTH CHITBI TOKA U HAMPSKCHHS] OT BPEMEHH ) JIJIS SJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocienoBaTeIbHOM COCIMHEHUH PE3UCTOPA, KaTyIIKH HHAYKTUBHOCTH M KOHAEHCATOPA.

Mogernb JTMHUU 3IEKTPOIepeIaun.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnepoBanue 3aBUCMMOCTH MEpUOa MAJIbIX KOJICOAHUH Tpy3a HA HUTHU OT JITMHBI HUTU U MACChI Tpy3a.

HccnenoBanue nepeMeHHOTO TOKa B MU U3 MOCIIEI0BATEILHO COCIMHEHHBIX KOHICHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60JIHbL

Mexanuveckue BOJIHBI, yclioBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus: W JjinHa BoJHBL. [lomepednbie U MpooJibHbIC
BoJiHBL. HTepdepentius u qudpakinsi MEXaHUYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBL. Y CJIOBUS U3IIyUYEHHUS dJIEKTPOMArHUTHBIX BOJTH. B3anmuast opuenTanus BekropoB E, B, V B anekrpomarauTHoi
BojiHe. (CBOWCTBAa JJIGKTPOMAarHUTHBIX BOJIH: OTpPaK€HWE, TMpeIoOMIICHHE, ToJyigpu3anus, audpakuus, uHTephepeHius. CropocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ixaya sneKTpoMarHuTHBIX BOJIH. [I[puMeHEeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMIIEI pagAOCBA3U U TeneBuAeHUA. Paaromokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckne yCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: MY3bIKAIbHBIC WHCTPYMEHTHI, YIbTPAa3BYKOBas JMATHOCTHKA B TEXHUKE U
MEIMIIUHE, pajap, PaIuoONpUEMHUK, TeJIEBU30p, aHTeHHa, Tesedon, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomeecs Teno kak HICTOYHUK 3BYKa.

Habmonenue oTpaxxeHus U IpeaoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nnrepdepeHunu u Juppakiiui MEXaHHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMUTYAON U 4aCTOTOM KOJIeOaHUI.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, IPeJIOMIICHHE, MoJiIpu3anus, 1udpaxiuus, HHTephepeHLns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeitHOe pacipocTpaHeHHe CBeTa B OJTHOPoAHOI cpeze. JIyu cBera. ToueuHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaskeHus cBeta. [locTtpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akOHBI MpPENOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3arenb mpenomieHus. [lonHoe BHYTpeHHee OTpa)KeHHE.
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro ceera. LBer.

Cobuparonue U pacceuBaronue JUH3bL. ToHkas nuH3a. QPOKYCHOE pAcCTOSHHME M ONTHYecKas cuiia TOHKOW JnuH3bL. [locTpoenue
M300pakeHUil B COOMPAIOLIUX U pacCcenBaOMIUX THH3aX. DopMysa TOHKON JIMH3BL. YBEIWYEHHE, JaBAeMOe JTMH30M.

[Ipenenbr npUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBast onrtuka. UWuTepdepenums cBera. KorepeHTHble HWCTOYHHKH. YCJIOBHUA HAOMIOJCHHS MaKCUMyMOB W MHHHMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUHUKOB.



Hudpaxmus csera. AudpakiuonHas pemérka. Y cioBre HaOMIOACHUS IIaBHBIX MAaKCUMYMOB TP MaJIeHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUQPPAKIHOHHYIO PEHIETKY.

ITonspuzanus ceera.

Texauueckre yCcTpOHCTBA M MPAKTUYECKOE NMPUMEHEHME: OYKH, JIyna, (hoToammapar, MPOEKLIHMOHHBIM anmapar, MUKPOCKOII, TEJIECKOIl,
BOJIOKOHHA$ ONTUKA, AU(PPAKIIMOHHAS PEHIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimosinHetHOE pacnpocTpaHEeHHE, OTPaKEHHUE U IIpejomiieHue cBeTa. OnTuieckue npruoopshl.

[lonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nunrepdepeHiinu crera.

Ha6nronenue qudpakiuu cera.

HaGnronenue aucnepcun ceTa.

[TonyueHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue nokaszaTelis MpeIoMIICHUS CTEKIIA.

HccnenoBanue cBONWCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHuIbl MPUMEHUMOCTH KJIACCHYECKOW MeXaHWKHu. [locTynaTel cHeruanbHOW TEOPUHM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIIITCHHA.
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHUE JUTHHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOSL.

Paznen 7. KBantoBasi pusznka
Tema 1. dnemenmul KGAHMOBOI ONMUKU
®ortonsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPrUs U UMITYIIbC (DOTOHA.
OtkpeiTe U uccaenoanue dporodpgekra. Onbitel A. I'. CtoneroBa. 3akoHbl portodddekra. YpaBHenue DiHiTeiHAa 111 poTodrddekra.
«Kpacnas rpanuna» gortosddexra.
JNasnenue ceera. Onbitel [1. H. JIeGenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoiicTBa U MpakTUYeCcKoe MpUMeHeHHe: (poTorieMeHT, GOToNaTUUK, COTHEUHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oT1o3eKT Ha YCTaHOBKE C IMHKOBOH MIIACTHHOM.



HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hheKTa.

Ceeroauo.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuro o -yactui. [lnanerapnas moxens aroma. Iloctynater bopa. Usnydyenue u
MOTJIoEeHNE (OTOHOB MPH MEPEXO0/I€ ATOMA C OJJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciekTpoB. CHeKTp ypOBHEH 3HEPTUU aToMa BOAOPOa.

BousnHoBbI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckyasipHO-BOJIHOBOM yain3M.

CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHNE: CIEKTPAJIbHBIN aHa U3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Onpenenenne AMUHBI BOJHBI JIa3epa.

Habnronenue nuHeHyaThIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenue nuHeHIaToro crexTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHUs sapa. OTKpeITHE paanoakTuBHOCTU. OnbIThl Pesepdopa mo onpeneneHuio cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ydeHus. BnusHue paarnoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeITHE TTPOTOHA M HeWTpoHA. HykimonHas moens sapa ['eitzendepra—Banenko. 3apsn siapa. MaccoBoe uuciio siapa. M30Tomsl.

Anbba-pacnag. DNeKTPOHHBINA U TO3UTPOHHBIN OeTa-pacman. ['amma-uznydenue. 3aK0H paIMOaKTUBHOTO PacIiajia.

DHeprus CBSA31 HYKJIOHOB B siype. SnepHbie cuibl. JledekT Macchl sapa.

AnepHble peakuuu. Jlenenve u cUHTE3 sA€Ep.

SAnepubiii peaktop. TepmosiaepHbiii cuHTe3. IIpoOnemMbl M TEPCHEKTUBBI SACPHON SHEPIETHKU. DKOJIOTHYECKHUE AaCIICKTHhI SIACPHOU
SHEPreTHUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU STIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoIeiicTBUS. EqMHCTBO U3nvecKoi KapTHHBI MUPA.

Texuuyeckue ycTpoOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: JO3UMETp, Kamepa BunbcoHa, simepHblii peakTop, aroMHasi omba.

Jlemoncmpayuu

Cu€TYMK MOHU3UPYIOIIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU
Oranel pa3BUTHA acTpoHOMMH. [IpuKiIagqHOE 1 MUPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMMH.
Bun 3Bé3nH0ro HebGa. Co3Besnus, spKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBH)KEHUE.
Conneunas cucrema.



Connue. CosnneuHass axkTuBHOCTb. Mcrtounuk osHeprum ConHua M 3BE31. 3BE3BI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jluarpamma
«CIIEKTPAJIbHBIN KJIACC — CBETUMOCTBY». 3BE37bl IJIABHOW IOCIIEJOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» JIs 3BE3] TIJIaBHOU
MoCJe10BaTeNIbHOCTU. BHyTpennee crpoenue 3BE31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM U 3BoJonuMu CoJsiHIA U 3BE3/. DTarbl
KU3HU 3BE3]L.

Muneunsiii [1yte — Hama Nanaktuka. [lonosxxenne u amxenue Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3zapsl. UEpHbie
JBIPBI B SIJpax TaJIAKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus bonbioro B3peiBa. PennkroBoe u3imydeHue.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYXEHHBIM TIJ1a30M C HCIOJIb30BAHMEM KOMIIBIOTEPHBIX MPHWJIOKEHUN Ul ONPENENICHUs MOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be31si CEeBEpHOTo MOJyIIapus U IpKUE 3BE3/IbI.

HaGnronenus B teneckon Jlynsl, ianer, Maeunoro IlyTu.

O0o01maruiee NOBTOPEHNE

Pone ¢usuku m acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTUUYECKOU, COIMATILHON M 3TUYECKOU cdepax ACSITEIHPHOCTH YEIOBEKa, POJIh U
MecTO (DM3MKM U acCTPOHOMHUHM B COBPEMEHHOH HaydyHOW KapTHHE MUpA, posib (U3NYECKON Teopuu B (HOPMHUPOBAHMU MPEICTABICHUN O
¢buznyeckoil KapTuHE MUPA, MECTO (PU3MUECKOM KapTUHBI MUpa B 00ILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O TPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 Kiiacce OCyIIECTBISETCS C YUETOM COAEpKATEIbHBIX MEXKIIPEIMETHBIX CBsI3el ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsamus, CBS3aHHbIE C U3YYEHHEM METOJIOB HAYyYHOIO IMO3HAHUS: SBJIEHUE, HAaydyHBIM (akT, rumnotes3a, ¢puzndeckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOII0ICHIE, SKCIIEPUMEHT, MOJIETMPOBaHUE, MOJIEh, U3MEPEHUE.

Mamemamuxa: peuieHUEe CHUCTEMbl ypaBHEHUH, TpPUTOHOMETpHYecKue (GYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMH HA OCH KOOPJHMHAT, CII0)KEHHE BEKTOPOB, MPOU3BOJHBIEC JIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU N0JI00US TPEYTOJIBLHUKOB, OIIPeIeIeHHE TUIOIAIU IUIOCKUX QUryp U 00bEMa Ted.

buonozus: >nextpuyueckue SIBICHUS B KUBOW MPUpPOJE, KojieOaTeabHbIe IBIKEHHUS B JKUBOW MPHUPOJE, ONTHYECKUE SIBIICHUS B >KMBOM
MpUpoJie, ACUCTBUE PaiUaALIMM HA KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEHIETKH,
CHEKTpalbHBIN aHAJIN3.

l'eoepaghus: MarHUTHBIE MOJIOCA 3EMIIH, 3aJI€)KH MATHUTHBIX PYA, (OTOCHEMKA 36MHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHHM.

Texnonozus: TUHUM 3JEKTPOIEpeiad, T€HEepaTOp NEPEMEHHOr0 TOKa, 3JEKTPOJABUIaTelb, MHAYKIIMOHHAS M€4Yb, pajap, pajauoONpUEMHUK,
TEeJIEeBU30D, aHTEeHHA, TenedoH, CBU-neub, mpoeKIIMOHHBIH aInapaT, BOJOKOHHAs OINTHKA, COJTHEUHas OaTapes.



IInanupyemsblie 00pa3oBaTe/ibHbIE Pe3yJIbTATHI 0CBOEHUSI MPOrPAMMBI 10 ACTPOHOMHUM HA YPOBHE OCHOBHOI0 00111ero
o0pa3zoBaHus

1. INYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PEe3yNIbTaThl OCBOCHHS y4eOHOro npenmera «Du3uka» TOJDKHBI OTpPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTPEHHEH MO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHCHTAIMN, IMO3UTHUBHBIX BHYTPECHHHUX
YOEKICHH, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, paCHIMPEHUE KUZHEHHOTO OIBITA U ONBITA JICATSIHHOCTH B
MPOLECCE peaTn3allii OCHOBHBIX HAMPABICHUN BOCIIUTATEILHON JAESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3HUITNH 00yYaOIIET0Cs Kak aKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIECTBA;

MIPUHATHE TPAJAUIIMOHHBIX 00IICUYETOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX IPaKIaHCKOTO OOIIEeCTBa, Y4aCTBOBATh B CAMOYIIPABIEHNU B 00pa30BaTeIbHON
OpraHu3aIlNH;

yMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C X (DYHKIIUSIMHU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAaHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYAaPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH,
B TOM YHCIJIE B IEATEIbHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHUE K MUY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYLIETO (PU3UUYECKOI HAyKE;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K pazNUYHbIM cdepaM MpodeccHnoHaNbHOM IeATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEpIIATh
OCO3HAHHBII BBIOOpP Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTbH U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHHUI0 B 00JacTH (PU3MKHU HA MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTHYECKON KYIbTYphI, OCO3HAHHE TJI00ATBFHOTO XapaKTepa SKOJIOTUYECKUX MPOoOIeM;

IJIJAHUPOBAHUE U OCYILIECTBICHHE JICHCTBUI B OKPYKaIOLIEH Cpe/ie Ha OCHOBE 3HAHMSI 1I€JIEH YCTOMUMBOIO PAa3BUTHS YEIIOBEUECTBA;

paciupeHue omnbITa AeSITeNbHOCTH YKOJIOTUYECKOI HAMIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH MO (DU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKH;



OCO3HAaHUEC ICHHOCTU Hay‘IHOfI ACATCIIbHOCTH, TOTOBHOCTD B IPOLCCCC U3YUCHUA CI)I/BI/IKI/I OCYIICCTBJIATH HNPOCKTHYIO U UCCIICA0BATCIILCKYIO
ACATCIIBHOCTD HHAUBUAYAJIBHO U B I'pYyHIIC.

2. METANPEAMETHBIE PE3YJIbTATbI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruyeckue aeicTBUA:
CaMOCTOSITENIEHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMAaTPHUBATh €€ BCECTOPOHHE;
OTIPENIENATH IeTTU e TELHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHXKECHUS;
BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I'-I€CKI/IX SIBJICHUAX,
pa3pabaThIBaTh IIJIaH pelieHus MPoOIeMbI C YIETOM aHAIM3a UMEIONTUXCSI MAaTEPHAIIBHBIX U HEMAaTepUaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBLI B ACATCIIBHOCTD, OLICHUBATHL COOTBETCTBUC PE3YJILTATOB LEIAM, OLICHUBATh PUCKU HOCJ'IGI[CTBI/IfI JACATCIBbHOCTH,
KOOPAWHHUPOBATH U BBIMNOJIHATH pa60Ty B YCIIOBUSAX p€ajibHOT'O, BUPTYaJIbHOTO U KOM6I/IHI/IpOBaHHOFO B3aHMOJ1€I>'ICTBI/I$I;
Ppa3BUBaATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUUN JKU3HCHHBIX HpO6J'IeM.
Ba3oBble uccienoBaresbcKue AelicTBUS:
BJIaACTH HaquOﬁ TepMI/IHOJIOFPIeﬁ, KIIFOYECBBIMU ITOHATHUSIMU U METOJaMN q)HSquCKOfI HAYyKH,
BJIQJIETh HABBIKAMHU Y4€OHO-HCCIIEIOBATENbCKOW M MPOEKTHOM JesTeNbHOCTH B 00JIacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB peUIeHHs 3a1a4 (U3NUYECKOTO COACPKAHUs, IPUMEHEHHIO Pa3IMYHbIX METOI0B TIO3HAHMUS,
BJIJIETh BUJAMH JEATEIHHOCTU IO MOJIyYEHUIO HOBOTO 3HAHMS, €r0 WMHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PAa3IUYHBIX
Y4€OHBIX CHUTYallUsIX, B TOM YHCIIC TIPH CO3aHUH YI€OHBIX MPOEKTOB B 00IaCTH (PU3HKH;
BBISIBIISITh NPUUYMHHO-CIICJCTBEHHbIE CBSI3W M aKTYaJIM3UpPOBaTh 3aady, BBIABUIaTh TUIOTE3y €€ pelIeHMs, HaXOJAWUThb apryMEHThl JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUMN, 3a1aBaTh apaMeTPhbl U KPUTEPUU PELLICHUS;
aHAJIM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEIICHUS 3a]a4ul Pe3yAbTaThl, KpUTUUYECKU OI[EHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBHSIX;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTENIbHOM IEATEIBHOCTH, B TOM YUCIIE [IPU U3YYEHUU (PU3UKU;
JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;
yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeil;
BBIJIBUTAaTh HOBBIC UJI€U, TIPeIaraTh OPUTMHAIBHBIE TIOXOAbI U PEIICHHUS,;
CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.
Padora ¢ undpopmanueii:
BIIJIETh HAaBBIKAMH TONy4eHHs] WHGOpMalUK (PU3MUECKOTO COAECpPkKAHHUSI U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYILECTBISATH
MOUCK, aHATIU3, CHCTEMAaTU3alIUI0 U UHTEPIIPETAIMIO HH(POPMAIINK Pa3IMYHBIX BUAOB U (HOPM MIPECTABICHNUS;
OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALINH;



UCTOJBb30BaTh CPEACTBA WH(GOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHH B pEIIEHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHu3allMOHHBIX 33/a4 ¢ coOdrofieHHeM TpeOOBaHMN SPrOHOMUKH, TEXHUKH O€30TAaCHOCTH, TUTHEHBI, PEeCypcoCOepeKeHHsl, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(OPMAITHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COMACPKAHUS B PA3TUUHBIX (popMarTax ¢ ydéToM Ha3HauYCHHs MH(OPMAIIUH U LIEIEeBOI ayIUTOPHH, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPECTABICHUS U BU3YyaJIU3alUH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCMOJBb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHJHOW U WHIUBUIyaIbHON PaOOTHI;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JEUCTBUM ¢ YIETOM OOIIMX UHTEPECOB U BO3ZMOKHOCTEH KaXKI0TO UJieHa KOJUICKTHBA;

MPUHUMATh 1EIN COBMECTHOW NESITEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHUPOBATH JEWUCTBUSA TO €€ ITOCTHKEHHUIO: COCTAaBIISThH IUIAH
NEHCTBUM, pactipeIeisATh POJK ¢ y4€TOM MHEHUM yYaCTHUKOB, OOCYXKIaTh PE3Y/IbTaThl COBMECTHOM PabOTHI;

OIIEHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKJI0TO YUaCTHUKA KOMAaH/ Ikl B OOIINI pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEH C MO3UIIUH HOBU3HBI, OPUTHHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTpPATETHYECKOE IOBEIEHUE B PA3IUYHBIX CHUTYalUsX, MPOSBIATH TBOPYECTBO U BOOOpakeHUE, OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIBHO OCYIIECTBIIATh MO3HABATEIbHYIO AEATEIbHOCTh B 00MacTU (DM3MKU U aCTPOHOMUH, BBIABIATH HPOOJEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUS PAacuETHBIX M KAa4eCTBEHHBIX 3ajay, IUIAH BBINOJHEHHS MPaKTHUYeCKOH paboThl ¢ yd4ETOM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUII;
JaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MTPEANIOYTCHUH;
JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOCcTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO JPYAULIUU B 00MacTH (U3MKH, IMOCTOSHHO TIOBBINIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:
JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YNIbTATOB 11EJISIM;
BIIaIETh HaBBIKAMH MO3HABATENbHON peduieKcuH KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, MX PE3yIbTAaTOB U
OCHOBaHUIA;
WCIO0JIb30BaTh MPUEMBI pe(DIEKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;



YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX PU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MIPaBO U MPaBO JPYTUX HA OMIMOKH.

B nponecce noCTHKEHHS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHMSI IMPOTpaMMbl MO (pU3MKE [UIsl YPOBHSI CpeJHEro oouiero oOpa3oBaHUs Yy
00y4aromuxcs COBEpIICHCTBYETCS YMOLMOHATIBHBIA WHTEIUIEKT, MPEATOJIAraloui ¢(hOPMUPOBAHHOCTH!

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CHOCOOHOCTh NMOHMUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABIICHUS Pa3BUTHUS COOCTBEHHOMU
SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMpOBaHUs, BKJIIOYAIOIIETO0 CAMOKOHTpPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIIOBEJEHHE, CIIOCOOHOCTH
a/1alTUPOBATHCS K SMOIIMOHAIBHBIM NU3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKJIIOYAOLIEH CTPEMJIEHUE K JIOCTH)KEHHUIO LIEJIH U yCIleXy, ONTUMH3M, HHUIIMAaTUBHOCTh, YMEHUE JEeMCTBOBAThH
UCXOJSl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAJIBHOE COCTOSIHHE IPYTUX, YYUTHIBATh €ro MPU OCYIIECTBICHUM OOLIEHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOLIEHHS C APYTUMHU JIIOJbMH, 3a00TUThCS, MPOSBIATh MHTEpEC U
paspeniath KOH(PIUKTHL.

3. MPEAMETHBIE PE3YJIbTATbHI

K xoniy oOyuenust B 10 kJjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb cPOPMHUPOBAHHOCTH Y OOy4aIOMINXCS
YMEHUU:

JEMOHCTPUPOBATh HAa MpUMEpPaxX Pojb U MeCTO (GU3UKH B (HOPMHUPOBAHUM COBPEMEHHON HAYYHOW KapTUHBI MHPA, B Pa3BUTHH COBPEMEHHOMN
TEXHHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU NEATEIbHOCTH JIIOCH;

YUUTHIBATh TPAHUIIbI IPUMEHEHUSI U3YUYEHHBIX (U3NYECKUX MOJeNeil: MaTepuaibHas TOUKa, HHEepLUaibHas cUcTeMa OTcuéTa, abCOIOTHO
TBEpAOE TEJO, UACATBHBIN a3, MOJIEIN CTPOSHHS ra30B, KUAKOCTEH U TBEPIBIX TEI, TOUCUHBIN AIEKTPUUECCKHM 3apsi/l PU PelieHuU (HU3NUECKUX
3azay;

pacrno3HaBaTh (uU3NYECKHE SBJICHHS (MPOLIECChl) U OOBSACHATH UX HA OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSPHO-KHUHETUYECKOW Teopuu
CTPOEHUS BEIIECTBA U JEKTPOIMHAMHUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaJCHNUE T, IBHKEHUE 110
OKPYKHOCTH, MHEpLIUs, B3auMo/ieiicTBre Ten, nuddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX Tel, H3MEHEHHE 00bEMa T el
MIpH HarpeBaHUU (OXJIAXICHUH), TEIUIOBOE paBHOBECHE, UCTApEeHUe, KOHICHC AU, MJIaBJICHHe, KPUCTAJUIU3AIHs, KUTIEHHE, BIaXXHOCTh BO3yXa,
MOBBIIICHUE JABJICHUS Ta3a IPU €r0 HarpEBAHUM B 3aKPBITOM COCYZE, CBSI3b MEXY apaMeTpaMH COCTOSIHUSI ra3a B U30IIPOLIECCAX, DIIEKTPU3 allus
TeJl, B3aMMOJICHCTBUE 3aps/iOB;

OTHCHIBATh MEXAaHHUECKOE JIBIKEHHE, UCTIONB3YsI (PU3MUeCKUe BEIHMUMHBIL: KOOPAMHATA, MMyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca
TeNna, Cuia, UMITYJIbC Tella, KHHeTHYecKasl SHEepTHsl, MOTEHIMAIbHas YHEPTrHsl, MeXaHndeckas paboTa, MEXaHUYeCKasi MOIIHOCTb; MPHU ONKCAH MU



MPABUIBLHO TPAKTOBATh (PM3UUECKUN CMBICI UCIIOJIB3YEMbIX BEJIIMYMH, UX 0003HAYCHUS M €IUHUIIbI, HAXOJUTH (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMMHU BETHUYUHAMU;

OIMCBIBATh M3YYCHHBIE TEIJIOBBIE CBOMCTBA TN M TEIUIOBHIC SIBJICHUS, UCIONB3YS (PU3MUECKUE BEIMYMHBI: ABJICHUE Ta3a, TEMIIEparypa,
CpeAHss KHHETUYECKasi YHEPTUsI XaOTHUECKOTO JIBUKCHHUS MOJIEKYJI, CPETHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJHYECTBO TEIJIOTHI, BHYTPEHHSISA
SHEpTus, paboTa raza, KOd((GUIHEHT MMOJIE3HOTO ACHCTBHUS TEIUIOBOTO JBUTATENS; IPU ONMMCAHWU MPABHIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI
WCTIOJb3YyEMbIX BEJIMYMH, WX OOO3HAYCHHS W CJUHMIBI, HAXOAUTH (OPMYJbI, CBSA3BIBAIONIME MAaHHYIO (U3WYECKYIO0 BEIHYMHY C JIPYTUMHU
BEJIMYUHAM;

OTIMCBHIBATh M3YYEHHBIE DJEKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUYECKUE SIBICHUS (TIPOLIECCH), UCTIONB3Ys (PU3MUYECKHE BEIWYHHBIL:
AIIEKTPUUYECKHIA 3apsil, SJIEKTPUIECKOE T0JIe, HANPsHKEHHOCTD TOJIsI, TOTEHIMA, Pa3HOCTh MOTEHIMAIOB; TIPU OMUCAHWY MPABUIILHO TPAKTOBAThH
(bU3NIECKU CMBICI UCTIOIBb3YeMbBIX BEJTMUNH, UX 0003HAUYEHUS U €AMHUIIBL; YKa3bIBATh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIINIHHY
C IpYTUMU BEJIUYHHAMU;

aHAJIM3UPOBATh (PU3MUECKUE MPOILECCH U SIBICHUS, UCIIONb3Yysl (PU3NUYECKHE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro tarotenus, |, 11 u 111
3akOHbI HPBIOTOHA, 3aKOH COXpPAaHEHUS MEXaHWYeCKOW HHEPTHWH, 3aKOH COXPAaHCHHS WMITYJIbCa, TPUHIMIT CYIEPHO3UIMU CWJI, TPUHIIAT
PaBHOIIPABHS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KHHETHYECKYI0O TEOPHIO CTPOCHHUSI BEUIECTBA, T'a30BbIC 3aKOHBI, CBS3b CpEIHEH
KAHETHYECKOW DHEPTrUU TETUIOBOTO JIBMIKCHUS MOJIEKYJ C aOCONIOTHOW TeMIepaTypoi, MEepBbI 3aKOH TEPMOJWHAMHKH, 3aKOH COXpPaHECHUS
AIIEKTPUYECKOTO 3apsija, 3akoH KylmoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKCHUE M YCIIOBHS
(Tpanutibl, 001aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHIMIBI ACUCTBUS MAIlWH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iauyaTh YCIOBHS HX 0€301acHOro
HCIO0JIb30BAHUS B TOBCEIHEBHOM KU3HHU;

BBITIOJIHATh AKCIEPUMEHTHI [0 MCCIEA0BAHNI0 (PU3UUECKUX SIBICHUN U MPOLECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHI,
mpu 3ToM (GOpMyJIUpPOBaTh MpoOIeMy/3a1ady W THUIIOTE3Y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYIOBaHUS,
MIPOBOJUTH ONBIT U (GOPMYIHUPOBATH BHIBO/IBI;

OCYILIECTBJISITh MpPSIMbIE M KOCBEHHbIE H3MepeHHs (PU3MYEeCKUX BENUYHMH, IPU 3TOM BBIOMpPATh ONTHUMAJIBHBIM CHOCOO H3MEpEeHUs u
MCI0JIb30BATh N3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTENH N3MEPEHHI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAYy (PU3MYEeCKMMH BEIMYMHAMHU C HCIOJIb30BAHHEM IMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UUYECKHX BEIUYMH B BHUAC TaONUIl U TpauKoB, JAeJaTh BBIBOJBI II0
pe3ynbTaTaM HCCleOBaHMUS;

coOnroaaTh mpaBuiia 0€30MacHOTO TPy/a MPH MPOBEICHUN HCCIEA0BaHUN B paMKaxX y4eOHOTO SKCIIEPUMEHTA, Y1eOHO-UCCIIeIOBATENbCKOM
Y TIPOEKTHOM JIESTEILHOCTH C UCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHNUS;

pemarh pacy€THBIE 3a/1a4dl C SBHO 3aJaHHON (PU3UYECKOW MOJIENbI0, UCTHOJb3ys (hM3MUECKHe 3aKOHBI U NMPUHIMIBI, HA OCHOBE aHaIn3a
yCJIOBHA 33/1a4M BbIOMPATh (PU3MUYECKYIO MOJENb, BBIJIENATh (PU3MUYECKHE BEIMYMHBI U (POpMYsbl, HEOOXOAUMBIE A €€ pelieHHs], MPOBOAUTh
pacy€Thbl ¥ OIIEHNBATh PEAIbHOCTH MOJIy4YE€HHOTO 3HaUeHUs! (PU3NUECKON BETUYNHBI;

pelaTh KaueCTBEHHBIE 33/1a4M: BBICTpAMBaTh JIOTHYECKH HEMPOTHUBOPEUMBYIO LIEMOYKY PACCYXAECHUN C ONMOPOM Ha M3Yy4EHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;



UCIOJB30BaTh MPH pPEUICHWH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJOTHHM JJsl TOWCKA, CTPYKTYPHPOBAHWS,
MHTEPOPETAllMM M TPEACTABICHUS Y4eOHOH M HAy4YHO-TIOMYISPHOW HHGOpPMANWH, IMOJYYCHHON W3 Pa3lIMYHbIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBATH MOJyIaeMyI0 HH()OPMAITHUIO;

MPUBOANTH TPUMEPHI BKIIAJa POCCUUCKUX W 3apyOeKHBIX yYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE INPOLIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 10 (PU3KKE B MOBCETHEBHOM JKMU3HU /ISl oOecnieueHus: 0€3011acHOCTH MPU 00paIieHuy ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, Uil COXPAHEHHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO MTOBEACHUS B OKPYKAIOLLEH Cpele;

paboTaTh B TpyHIe C BBHIIOJHEHHEM pa3IMYHbIX COLHUAIBHBIX pOJIeH, IUIAHUPOBATh pabOTy TPYIIbI, PAUOHAIBHO PACHpPENeNsTh
0053aHHOCTH W IUIAHUPOBATh JIEATEIbHOCTh B HECTaHJAPTHBIX CUTYAIUSAX, a/leKBaTHO OLIEHMBATh BKJIAJ KaXXJIOTO U3 YYACTHUKOB IPYMIbI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K koHiy oOyuenns B 11 Kiacce mpeaMeTHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTb C(HOPMHUPOBAHHOCTH Y OOYJaIOUIHXCS
YMEHUN:

JIEMOHCTPUPOBATh HAa MpUMEpPAx pPojb U MeCTO (PU3UKH B HOPMHUPOBAHUM COBPEMEHHON HAyYHOU KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKU U TCXHOHOFI/Iﬁ, B HpaKTquCKOﬁ ACATCIIBbHOCTHU J'IIO)IGf/i, IECJIOCTHOCTh U CANHCTBO q)HSI/I‘IeCKOﬁ KapTUHBI MUpa;

YUUTHIBaTh T'PAaHULBI IPUMEHEHUS U3YUYEHHBIX (PU3NUYECKUX MOJeNel: TOUeUHBIH 3JIeKTPUUYECKUN 3apsii, JIyd CBEeTa, TOUEYHBIH MCTOUYHUK
CBeTa, siIepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Si7jpa IPU pelieHud GU3NYEeCcKUX 3a/a4;

pacrio3HaBaTh (U3WYECKHE SBJICHHS (TIPOLECChl) W OOBSACHATHP WX HA OCHOBE 3aKOHOB SJIEKTPOJAMHAMUKM W KBAHTOBOW (DU3HKHU:
ANIeKTpUYecKasi MPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAaTHUTHOE JEHCTBHS TOKa, B3aUMOJEHCTBHE MAarHWTOB, AJIEKTPOMArHUTHAs
MHIYKLWS, 1eHCTBUE MAarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM U JBUXKYIIMICS 3apsijl, IEKTPOMarHuTHbIE KOJeOaHus U BOJIHBI, TPSIMOJIMHEHHOE
pacnpocTpaHeHue CBeTa, OTpaxeHue, npejaoMiieHne, uHTephepeHnus, 1udpakuus 1 NoJsspu3alus CBeTa, IUCIepcus cBeTa, (POTOAIEKTPUUECKUIMA
sbdexr (dhotoddhdekr), cBeToBOE aBiIeHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa aroMa BOJOPOJAA, €CTECTBEHHAass M MCKYCCTBEHHas
PaMOaKTUBHOCTE;

OMKCHIBATh U3YUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUYECKUE, MATHUTHBIE, ONITHYECKHE, SJEKTPUUECKYIO MPOBOAUMOCTh PA3JIMYHBIX CPel) U
AIIEKTPOMArHUTHBIC SBJICHHS (MPOIIECCHI), HUCTONb3ysd (U3UUYECKUE BEIUUYHMHBI: SJICKTPUUYECKUIN 3apsll, CUiIa TOKa, AJIEKTPUYECKOEe HaIpsHKEHHE,
AIIEKTPUYECKOE COMPOTHBIICHHUE, PA3HOCTh MOTEHIIMANIOB, 3JEKTPOJBMKYILAs cujia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJs, cuiia AMIiepa,
cuwia JlopeHna, MTHAYKTUBHOCTb KaTYIIKU, SHEPTUsS AJIEKTPUUYECKOTO0 M MArHUTHOTO TOJIeH, MEepUoJl W YacToTa KoseOaHuil B KojeOaTelbHOM
KOHTYp€, 3apsij U CHJIa TOKa B MPOIIEcCe FApMOHHUYECKUX AIIEKTPOMArHUTHBIX KosieOaHul, (POKyCHOE paccTOsHUE U ONTHYECKasl CUJIA JIMH3bBIL, IPH
OTMHMCAHUU TMPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCHOJB3YEMbIX BEIWYHH, WX OOO3HAUEHUS W EAMHMIIBI, YKa3biBaTh (HOPMYIIBI,
CBSI3BIBAIOIIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

OTHCHIBATh U3yYEHHBIC KBAaHTOBBIE SIBICHUS M MPOIIECCHI, UCTONb3Yys (DU3MUECKHe BETUYMHBI: CKOPOCTh DJEKTPOMArHUTHBIX BOJH, UIMHA
BOJIHBI M YaCTOTa CBETA, SHEPTUs U UMIYJbC (POTOHA, IEPHUOJ MOIypacaa, YHEPTUS CBSA3H aTOMHBIX sJIep, IPH OMUCAHUH MPABUIHHO TPAKT OBaTh
(bu3MuecKuit CMBICT UCTIOTIB3yEMbIX BETUYHMH, X 0003HAUYCHUS U €AUHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYUHY
C IPYrUMH BEIMYNHAMHU, BEIYUCISATH 3HAYCHHE (PU3HMUECKON BEIIUYUHBL;



aHATM3UPOBATH (DU3MUECKUE MPOIIECCHI U SBICHUS, UCTIONB3YSd (GU3NUCCKUE 3aKOHBI U MPUHITUIBL: 3aK0H OMa, 3aKOHBI TIOCTIE IOBATEIILHOTO
W TapajuIeIbHOTO COCIMHEHUS NPOBOJHHMKOB, 3akOH J[xoyns—JIeHIa, 3aKOH JJIEKTPOMAarHUTHOW MHIAYKUHWH, 3aKOH MPSIMOJMHEHHOIO
pacrpocTpaHeHHs CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIIOMIICHHUS CBETa, ypaBHEHUE DWHIITENHHA i (oTod(hPeKTa, 3aKOH COXpAaHCHHU 51
SHEpPruM, 3aKOH COXPAaHEHUS MMIYJbCA, 3aKOH COXPAHEHUS AJIEKTPUYECKOIO 3apsja, 3aKOH COXpAaHEHHUs MaccOBOIO 4ucia, mocryiarsl bopa,
3aKOH PAJMOAKTHBHOIO pacraja, IpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS
(rpanu1bl, 00J1aCTH) IPUMEHUMOCTH;

OTIpeIeTIsATh HAMlpaBJICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJISl IPOBOJHUKA C TOKOM, CHIIbI AMmiepa u cuiibl JIopeHia;

CTPOUTH M OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATH KCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (PU3UYECKUX SIBICHUM M MPOIECCOB C MCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUM:
pu 3ToM (GOPMYJIUPOBATH MPoOIEeMy/3aady U TUIIOTE3Y y4eOHOTO HKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYIOBaHUS,
MIPOBOJIUTH OMBIT U POPMYJIUPOBATH BHIBOJIHI;

OCYIIECTBJISITh TPSIMbIE W KOCBEHHbIE W3MEpPEHUs (DU3UYECKUX BEIWYUH, TMPHU ITOM BBIOMPATh ONTHUMAJIBHBIM CIIOCOO M3MEpPEeHUs U
WCIIOJIb30BaTh U3BECTHBIE METO/IbI OIEHKH TOTPEITHOCTEN N3MEPEHHUI;

HCCIEN0BaTh 3aBUCUMOCTH (DM3MYECKHX BEIMYMH C HCIOJB30BAHMEM TNPSIMBIX W3MEPEHHMH: TPHU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(bUKCUpOBaTh PE3yNbTaThl MOTYYECHHON 3aBUCHUMOCTH (DU3WYECKUX BEIMYMH B BHJE TaONWIl U TpaduKoB, AeNaTh BBIBOJBI IO pe3yiIbTaTam
UCCIIEIOBAHUS;

coOnroAaTh mpaBuiia 0€30MacHOTO Tpy/a NP MPOBEIECHUHU HCCIeI0BaHUM B paMKaX yueOHOTO SKCIEPUMEHTa, yueOHO -UCCIIeIOBATENbCKOM
Y IPOEKTHOM JIESATEIBHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOrO 000PYyAOBAHMUS;

pemarh pacy€THbIE 3a/1a4M C SBHO 3aJaHHON (PU3MYECKOW MOJENbI0, UCHOJb3ys (hU3MUECKre 3aKOHBl M MPHHIIMIIBI, HA OCHOBE aHaJIM3a
yCIIOBUSA 3a7jauu BBIOMpaTh (PU3UYECKYIO0 MOJEINb, BBIICHATH (DU3MUECKue BEIUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Al €€ pelieHus, TPOBOAUTD
pacuéThl U OIIEHUBATh PEATIbHOCTDH MOJYY€HHOTO 3HAUeHUS (PU3NUECKON BEJIMUNHBI,

pelarth KauyecTBEHHbIE 3a7aud: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUMBYIO ILIETIOUYKY PACCYKIEHUU C OMOpPOM Ha M3y4eHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

UCIIOJIb30BAaTh MPU pEUICHUH Y4YeOHBIX 3ajay COBPEMEHHble HH(GOPMALMOHHbIE TEXHOJOTHUH JUIS TIOMCKA, CTPYKTYpUPOBAHMS,
UHTEpIpEeTallii U MpeACTaBiIeHHs] y4eOHOW M HAyYHO-TIOMYJISpHOW HHGOpPMAalMHU, MOJTYYEHHON W3 PA3JIMYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJTy4aeMyl0 HH(POPMALIUIO;

OOBSACHATh MPUHIUIBI ACHCTBUS MalINH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, paziauyaTh YCJIOBHUS UX O€30MacHOrO MCHOJB30BaHUS B
MTOBCE/THEBHOM JKU3HH,

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTU;

MCI0JIb30BaTh TEOPETHUECKHUE 3HAHUS 10 (U3MKE B MOBCEAHEBHOW KU3HU sl o0ecrieueHus: 0e30MacHOCTH MPU OOpaIleHUu: ¢ MPUOOpaMHu 1
TEXHUUYECKUMHU YCTPOMCTBAMH, U1 COXPAHEHUS 3/I0POBbsS U COOIOACHUS HOPM SKOJIOTMYECKOTO TIOBEJICHHUS B OKPYKaIOIIEH cpeie;

paboTaTh B TpyHme C BBHINOJHEHHEM pPa3UYHBIX COIUAIBHBIX pOJIeH, IUIAHUPOBAaTh pabOTy TPYIIBI, PAMOHAIBHO PACHPENesTh
00s13aHHOCTH W TUTAHUPOBATh JEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLIEHWBATH BKJIAJl KAXKIOTO M3 YYACTHHKOB TPYIIIHI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinuecTBO yacoB JuexkTponHble (HUGpoBbIE)
HanmeHnoBaHue pa3e/ioB U TeM
Ne i/ KoHTpoJbHbIe IIpakTHyecKue o0pa3oBaTe/bHbIE
nporpamMmmsl Bcero
padoThI padoThI pecypcsl

Paznea 1. PUBUKA U METO/JIbI HAYYHOI'O ITIO3HAHUA

1.1 duzuka 1 MeTOIbI HAYYHOT'O IO3HAHUS 2 bubmaorexa LIOK
' a ya https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznea 2. MEXAHUKA
bubmmoreka [{OK
2.1 Kunemaruxa S https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Junamuka ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 https://m.eds0o.ru/7f41bf72
Wroro mo pazueny 18

Pazgea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
TEOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 ﬁggg?ﬁ;ﬁiiﬁﬁﬂ f41bf72
33 ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbie 5 bu6mmoreka [JOK
IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
41 dnexrpocraika 10 ! Pipsdim eds00 AU TFA10f72
492 [ToctostHubIM 251ekTpUYecKkuil TOK. Toku B 12 1 bubnunoreka [JOK
Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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11 KJIACC

KosnunyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM u¢posBbie
Ne i/ NporpaMMEI pasi Beero Konrpoabubie | IIpakTHyeckue f)lép(g:m ar eJ)'IbeI e
padoTsbI padoThI pecypebi
Pazpea 1. JIEKTPOJAMHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
WHJTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 9 1 bubnuoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 IeKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa [IOK
2:3 Ok 10 3 https://m.edsg).ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHOM TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
. bubmuoreka [JOK
4.1 OJIeMEHTHI KBAHTOBOM OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 71O 2 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU
5.1 DeMeHThl aCTPOHOMUHU U acTPOPU3UKU 7 1 bubnuoreka [IOK
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Hroro no pazneny 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHHUE
bubnuorexa [JOK
6.1 Ofo0maiomee nosToperne 4 https://m.edscﬂ).ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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