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1. COAEP)KAHUE YUYEBHOI'O IIPEJMETA «®HU3UKA» (FA30BbII YPOBEHD)
10 kaacce
PA3JEJ 1. DU3UKA U METOIbI HAYYHOI'O IIO3HAHUA

®uznka — Hayka o npupoje. Hayunsle MeTobI TIO3HAHUS OKpYKaroUIero Mupa. Poiib skciepuMenTa u
TEOPUU B TIPOIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (DHU3HKE.

MonenupoBanue pu3ndecKux sBIeHU U npoueccos. Hayunsie runoressl. @u3ndeckue 3aKOHbI U TEOPUH.
["paHuUIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBHSI.

Ponb 1 MecTo (hu3Hku B OPMUPOBAHUN COBPEMEHHOM HAyYHOU KApTUHBI MUPA, B TPAKTHYECKON
NEeATEIbHOCTH JIFOCH.

JleMoHcTpan UK
1. AnanoroBblie 1 HU(POBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.
PA3AEJI 2. MEXAHUKA
Tema 1. Kunematuka

Mexanunueckoe ABuxeHue. OTHOCUTENbHOCTh MEXaHUYEeCKOTo ABMxKeHus1. Cucrema orcuéra. TpaekTopusi.

[Tepemenienue, CKOPOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHalIbHOM TOUKH, UX
MIPOCKIIMU HA OCH CUCTEMbI KoopauHaT. ClI0KEHUE EPEMEIICHUM U CTI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsAMOJIMHENHOe BIKeHue. [ paduku 3aBUCMMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U IEPEMELICHHS MAaTEPUATIBHON TOUKH OT BPEMEHH.

CBobOonHoe majeHue. Y cKkopeHue cBOOOAHOTO MaJAeHHUS.

KpuBonuneiinoe nBuxeHue. /[BrmkeHrne MaTepralibHON TOUKHU 10 OKPYKHOCTH C TOCTOSTHHOM 110 MOYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEHHas ckopocTh. [lepuosa u yacrorta obpamienus. LlenTpocTpemMurenbHoe
YCKOpEHHE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: CouJoMETp, ABUKEHUE CHAPSA0B, LIETIHbIE U
pPEMEHHBIC IIEpeaadH.
JdeMoHcTpannmn
. Mozenb cuctembl 0OTCUETA, HILTIOCTPALM KHHEMAaTUHYECKUX XaPAKTEPUCTUK ABUKECHHUS.
. [IpeobpazoBanue ABMKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.
. [Tanenue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.
. Habmoienue nBkeHus Tena, OpoiieHHOro Mo/ YoM K TOPU30HTY ¥ TOPU30HTATBHO.
. Usmepenne yckopeHus CBOOOHOTO TMaICHHUS.
. HaipaBneHnne ckopocTH pu ABUKEHUH 11O OKPY’KHOCTH.
Ydennueckuii IKCepUMEHT, JIa0OpPaTOpPHbIe padoThI
1. 3yueHne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.
2. VccnenoBanre COOTHOIICHUSI MEXAY MYTsIMU, TPOUIEHHBIMHU TEJIOM 3a MOCJIEI0BaTEIbHbIEC PABHBIC
MIPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIIbHOM CKOPOCTBIO, PABHOM HYIIIO.
3. U3yuenune qBMKEHUS IAPUKa B BSI3KOM JKUKOCTH.
4. N3ydyenue IBUKEHHS TeJa, OPOIIEHHOTO TOPU30HTATIBHO.
Tema 2. lunamuka

[Tpunimun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. IHEpLnaibHbIEe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnmn cyneprno3uiiuu cui. Bropoit 3akon HeroToHa 17151 MaTepraibHOM TOUKH.
Tperuii 3akoH HproTOHA 1711 MareprabHbIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cumna Tsokectd. [lepBas kKocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, cKoyibkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIb)KEHUS U cuiia TpeHus nokos. Koadoumment tpenus. Cuna CONpOTUBICHHSI IPU IBHKCHUU Tella B
YKUJIKOCTH WJIH Ta3e.

[ToctynartensHoe U BpamiareabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [Inmevo cuibl. Y cioBus paBHOBECHS TBEPIOTO TeEA.

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: MOAINNIHUKY, IBUKEHUE UCKYCCTBEHHbBIX
CITyTHUKOB.
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JdeMoHcTpanuu
1. SIBnenune nuepuum.
2. CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEJL.
3. Bropoii 3akoH HeroToHA.
4. VIzamepenue cui.



. CroxeHnue cuin.
. 3aBUCHMOCTb CHJIBI YIPYTOCTH OT JAeopMarium.
. HeBecoMocTh. Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUH.
. CpaBHeHHE CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.
. YcnoBus paBHOBecUsl TBEPAOro Tena. Bunibl paBHOBECHSI.
Ydennueckuii IKCIepUMEHT, JIa0opaTOpHbIe pad0ThI
1. U3yuenue nBmkeHust OpycKa 1o HaKJIOHHOW TIIOCKOCTH.
2. UccnemoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U PE3HHOBOM 00pasIie, OT UX
nedopmariiu.
3. UccnenoBanue ycioBuid paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPALLIEHHUS.
Tema 3. 3akoHbI cOXpaHeHHS B MEXaHUKe

Nmnynbc MaTepuanbHOU TOYKH (Tela), CHCTEMbl MaTEPUATIBHBIX TOYEK. IMIYIbC CHUITBI M U3MEHEHUE
HMITyJIbCa Tella. 3aKOH COXpaHEeHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criel. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MaTepuaIbHOM TOUKU. Teopema 00 M3MEHEHUU KHHETUYECKOH SHEPTHH.

[TorenuuanpsHas sueprus. [lorennuanbHas sHeprus ynpyro nehopMUpoBaHHON NpyKUHbI. [loTeHIMaNbHAS
SHeprus Tena BOJIM3U nmoBepxHoctu 3emid. [loTeHnnansHble 1 HEMOTeHIIMAIbHbBIE CHITBI. CBSI3b paOOThHI
HEMOTEHUUAIbHBIX CUJI C ”3MEHEHHEM MEXaHUUYECKOW SHEPIHH CUCTEMBI Tel. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTHUN.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumereHue: BOJOMET, KOEP, MPY>KUHHBINA MTUCTOJIET, ABUKEHUE
paker.
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JleMoHCTpaLun
1. 3akOH coXpaHEHUs] UMITYJIbCA.
2. PeakTuBHOE ABUXEHHUE.
3. Ilepexon nOTEHIMATIBHOM 3HEPTUH B KHHETHUECKYIO U 00PaTHO.
Y4yeHn4ecKkuil IKCIepUMEHT, JIadopaTopHbie padoThl
1. 3yuenue abCoIFOTHO HEYIPYTOro yAapa ¢ IOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
2. UccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHUYECKOM SHEPruu Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa.
PA3JIEJ 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
Tema 1. OCHOBBI MOJICKYJIIPHO-KHHETHYECKOI TEOPUH

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE 000CHOBaHUE. BpoyHOBCKOE
nswkenue. uddysus. Xapakrep 1BUKEHUS U B3aUMOACHCTBUS YacTHIL BemiecTBa. Moesnu CTpoeHus rasos,
KUJKOCTEN U TBEPABIX TN U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeniel. Macca u pa3mepsl
Moutekyn. Konnuectso Bemectsa. [locTosiHras ABorazapo.

Tennosoe paBHOBecue. Temrepatypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHOKMHETHYECKON TEOPUH UICAIBHOTO Ta3a.
AOGcomtoTHas TemIepaTypa Kak Mepa cpeiHell KHHETUYEeCKOW SHEPriH TEIIOBOTO ABM)KEHUS YacTHUII rasa.
Ikana remnepatyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHne MeHaeneea—Kuanelipona. 3akoH JlanbToHa.
N3omporeccsl B ueanbHOM rase ¢ NOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacrapienue
M30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue. TepMOMETp, GapoMeTp.
JdeMoHcTpanuu
1. OnbITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEIECTBA, POTOrpaduu MOJIEKYJ OPraHUYECKUX
COCIMHECHUM.
2. OnbIThl 10 UG Y3UH KUIKOCTEH U Ta30B.
3. Mopenb GpOyHOBCKOTO JABHKEHHS.
4. Mopens onsita [lITepHa.
5. OnpIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOEHCTBUS.
6. Mopeinb, HIUTIOCTPUPYIOLIAsl TPUPOTY TABJICHHS ra3a Ha CTEHKHU COCya.
7. OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UAECAIBHOTO ra3a, N30IPOLECCHI.
YdeHnueckuii IKCIIEPUMEHT, JJadopaToOpHbIe Ppa0dOThI
1. Onpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe HA OCHOBE U3MEpEHH 00bEMa KOMHATHI, 1aBJICHUS U
TEeMIIepaTypsl BO3/1yXa B HEM.
2. UccnenoBanue 3aBUCMMOCTH MEXY TapaMETPaMU COCTOSHUS Pa3pEeXEHHOTO rasa.



Tema 2. OcHOBBI TEPMOAMHAMHUKH

Tepmoaunamuyeckas cucrema. BHyTpeHHsIsI SHEprys TEpMOIMHAMUYECKON CUCTEMBI M CIIOCO0BI €€
n3MeHeHns. KonudecTBo TemnoTsl U pabota. BHyTpeHHsIsI SHEpTHs 0IHOATOMHOTO UJIeaJIbHOT0 Taza. Bubl
TEIUIONEepeayt: TeIJIONPOBOJHOCTh, KOHBEKLINSA, U3Iy4CHHE. Y AelIbHAs TEINIOEMKOCTh BemecTBa. Konndectso
TEIUIOTHI IIPH TEIJIONEpeIade.

ITonsatue 06 aguabarHom npouecce. [lepBelii 3akoH TepMoanHamMuKH. [IpuMeHeHre nepBoro 3akoHa
TEPMOJMHAMHUKH K n3omnporeccam. I'paduueckas mHTEprpeTanus padoTsl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocThs NpoLeccoB B IpUPOE.

TennoBele MamuHbl. [IpuHnmne! neiicTBus TenaoBbix MamuH. [IpeoObpa3zoBanus 3HEPruM B TEIUIOBBIX
mammHax. KI1/] teruioBoit mammmusl. Hukn Kapao u ero KITJ. Dxonorudyeckue npoOaeMbl TEILNIOIHEPTETUKH.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: IBUrareilb BHyTPEHHEr0 CropaHusi, ObITOBOM
XOJIOUJIBHUK, KOHJUIIMOHED.

JdemMoHcTpauuu
1. I3MeHeHne BHYTPEHHEH SHEPTHH TeJla TIPU COBEPUICHUN PaOOThI: BBUIET MPOOKH U3 OYTHIIKH MO/
JeWCTBUEM CXKATOr0 BO3yXa, HarpeBaHue 3(upa B JaTyHHOH TpyOKe yTEM TpeHUs (BUACOAEMOHCTPALIUA).
2. VI3aMeHeHue BHYTpEeHHEH SHEPTruu (TeMIiepaTyphl) Tea IpH TeIUionepeaaye.
3. OnbIT 10 aguabaTHOMY PACIIMPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).
4. Monenu napoBoi TypOHHBI, IBUTaTelIsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.
Ydennueckuii IKCIIePUMEHT, JIadopaToOpHbIe padoThI
1. I3smepenue yienpHON TEIUNIOEMKOCTH.
Tema 3. ArperaTHblie cOCTOSIHUSA BemecTBa. @a3oBble Mepexoabl
[TapooGpazoBanue u konaeHcanus. Mcnapenue u kunenue. AOGCOMIOTHAS U OTHOCUTENIbHAS BIIAXKHOCTh
Bo3ayxa. HackleHHsli nap. Y nenbHas Temiaora napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
JTaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHsie Tesia. AHU30TPONHUs CBOMCTB KpucTaios. JKuakue
kpuctaybsl. CoBpeMeHHble MaTepuaibl. [InaBnenne n kpucramumsanus. Y aelbHas TeIioTa IJIaBIeHHUs.
Cybnumarus.

VYpaBHeHuUE TEIIOBOTO OaaHca.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue: TATpOMETP U MICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUH MOIY4YEHHsI CO-BPEMEHHBIX MaTEpHajoB, B TOM YUCII€ HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.

JdemoncTpauuu
1. CBoiicTBa HACBIIIEHHBIX TTAPOB.
2. Kunenue npyu NoOHM>KEHHOM JIaBIIEHUH.
3. CrtocoObI M3MEpeHuUs BIIAKHOCTH.
4. HaGnroieHue HarpeBaHus U IUIABJICHUS KPUCTAIIIMUECKOTO BEIIEeCTRA.
5. JleMOHCTpanus KpuCTaJLIOB.

Y4eHn4ecKuil IKCIEPUMEHT, J1adopaTopHbIe padoThl
1. I3MepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
PA3JIEJI 4. JIEKTPOAUHAMHUKA
Tema 1. DiekTpocTraTuKa
OnexTpuzanus Tei. JNEKTpUIecKuil 3aps. J(Ba BUa 3JIeKTpUUECKUX 3apsaaoB. [[poBoIHNUKY, TUDIIEKTPUKU U

MOJIYTIPOBOJTHUKH. 3aKOH COXPaHEHUsI SJIEKTPUUYECKOTO 3apsijia.

B3aumopeiictsue 3aps10B. 3akoH Kynona. TouedHbli 37€KTpUUECKU 3apsf. DJIEKTPUUIECKOE TOJIE.
HanpsixéHHOCTB 3rtekTprdecKkoro nois. [IpuHun cyneprno3nunmum 3JaeKTpUYecKux noyier. JInaum
HaNpPsKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun anexrpocrarnyeckoro noss. [lorenuuan. Paznocts norenuunanos. [IpoBoAHUKY U TUAIEKTPUKU
B JIEKTPOCTATUYECKOM ToJIe. J{MaaeKTpuuecKas MpOHULIAEMOCTh. DIEKTpoéMKOCTh. KonaeHcarop.

DNeKTPOEMKOCTH IMJIOCKOTO KOHJIEHCATOpa. DHEPTUs 3apsSKEHHOI0 KOHAEHCAaTOpa.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue: IEKTPOCKOII, JIEKTPOMETP, dJIEKTPOCTaTHIECKAs
3aIuTa, 3a3€MJICHHUE JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN anmnapar, CTpyWHBIN PUHTEP.

JdeMoHcTpanuu
1. YcTpoiCTBO M MPUHIHAI JEHCTBHSI JIEKTPOMETPA.
2. B3zaumojieiicTBUE HADJIEKTPU3OBAHHBIX TEI.
3. DIIEKTPUYECKOE T0JI€ 3aPsHKECHHBIX TEI.
4. IIpoBOJHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.



5. DnekTpocTaTuyeckas 3aiuTa.
6. JIM3IEKTPUKY B 3JIEKTPOCTATHUYECKOM TIOJIE.
7. 3aBUCUMOCTb 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIU TUIACTHH, PACCTOSHUS MEX/y HUMU U
JUBJIEKTPUUECKON IPOHUIIAEMOCTH.
8. DHeprus 3apsKeHHOr0 KOHAEHCaTopa.
Y4YeHn4ecKkuil IKCIePUMEHT, J1adopaTopHbie padoThl
1. 3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTosiHHBIN 31eKTPpUYeCKH TOK. Toku B pasjM4YHBIX cpeax

DNeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpUUecKoro Toka. Mcrounnku Toka. Cuia Toka.
[TocTosIHHBIM TOK.

Hanpsokenue. 3akon Oma 1 ydacTka LIETH.

DJEeKTpUUECKOEe COIPOTUBIICHHE. Y IeTbHOE CONPOTHBIIEHKE BemiecTBa. [locnenoBarenbHoe, mapamienbHOE,
CMEILIaHHOE COEIMHEHNE IIPOBOIHUKOB.

Pa6ora anekrpuyeckoro Toka. 3akoH J[xoyns—IJIenna. MouHOCTb JIEeKTPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEE CONPOTUBIICHUE UCTOYHHUKA TOKA. 3aK0H OMa J1Jis MOJTHOU (3aMKHYTOM ) AJIEKTPUUECKOM
uenu. Kopotkoe 3aMmbIkanue.

DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAJNIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTb.

DnexTpuueckuid Tok B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTH OTYIPOBOJHUKOB. CBoiicTBa p—N-
nepexoa. [1omyrmpoBOJHUKOBBIC IPHOOPEI.

DNEKTPUUECKU TOK B paCTBOPAX M paciiaBax 3JIEKTPOIUTOB. DICKTPOIUTUYECKAS JUCCOIHALIHS.
DNeKTPOIH3.

DneKTpuueckuii TOK B razax. CaMOCTOSTENbHBIN U HeCaMOCTOSATENbHbIN pa3psaa. Monnus. [1na3ma.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: aMIepMeTp, BOJIbTMETP, PEOCTaT, UCTOUHUKU
TOKa, 3JIEKTpOHArpeBaTeIbHbIe TPUOOPHI, ANEKTPOOCBETUTENBHbIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS,
BAaKyYMHBIN MO, TEPMHUCTOPHI U POTOPE3UCTOPHI, OTYIPOBOIHUKOBBIN U0, TAIbBAHUKA.

JdeMoncTpanumn
1. I3mMepeHune cuiibl TOKa U HAIPSKCHMUS.
2. 3aBUCHUMOCTb CONTPOTHUBIICHUS LIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IIONIA/IA TONEPEYHOIO CEYEHUS U
MaTepuaa.
3. CMemaHHOe COEIMHEHUE IPOBOIHUKOB.
4. TIpsmoe uzmepenne DJIC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA U OIICHKA BHYTPEHHETO
CONPOTHUBIICHUS.
5. 3aBHUCUMOCTh COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
6. [IpoBOAMMOCTB JIEKTPOIIUTOB.
7. VckpoBoi pa3psia ¥ IPOBOJAUMOCTh BO3AyXa.
8. OIHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.
Y4yeHunueckui IKCNepUMeEHT, J1adopaTopHbie padoThl

1. 3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.
. U3mepenne DJIC nucTouHNKa TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.
3. HaGmroieHue snekTpoimsa.
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MEXITIPEAMETHBIE CBA3U

Nzyuenune kypca ¢pusznku 6a30Boro ypoBHs B 10 Ki1acce oCYIIECTBISETCS ¢ YIETOM COAEPKaTeIbHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Me)KIIpe)]MeTHbIe IMOHATHUSA, CBA3AHHDBIC C U3YYCHHUEM METO10B HAYYHOI'O MO3HAHUS: SIBJICHUC, H&y‘IHBIﬁ
¢akt, Tunotesa, puzndeckas BEIUUNHA, 3aKOH, TEOPHS, HAOTIOAEHHE, YKCIIEPUMEHT, MOJISTTUPOBAHHE, MOJIETb,
U3MEepeHHe.

MaremaTuka: peiieHie CUCTEMbl YpaBHEHUN; THHEWHas QyHKIUs, Tapadomna, runepoona, ux rpaduku u
CBOWCTBA; TPUTOHOMETPUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPBI U UX MPOEKIIUU HA OCU KOOPJAUHAT, CI0KEHUE BEKTOPOB.

Buonorus: Mexanuueckoe IBUKEHUE B )KUBOM Ipupojie, 1uddy3us, ocMoc, TENI000MeH KUBbIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUHU, TEMIIOBOE PABHOBECUE), DIIEKTPUUECKHUE SIBJICHUS B )KUBOU MPUPOJIE.



XUMHUSA: TUCKPETHOE CTPOECHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILLIECTBA, MOJISIpPHAsI Macca,
TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEN U Ta30B, IJEKTPUUECKHUE CBOMCTBA METAIIIOB,
AJIEKTPOJIUTHYECKAS TUCCOLMAIIUS, TaTbBAHUKA.

I'eorpadusi: BIaxXHOCTh BO3/AyXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHoJiorusi: mpeodpa3zoBaHue ABMIKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCIIOJIb30BAaHUE 3aKOHA COXPAHECHMSI UMITYJIbCA B TEXHUKE (paKeTra, BOAOMET U T. 11.), JIBUTATEIb
BHYTPEHHETO CropaHus, apoBas TypOrHa, OBITOBOM XOJIOIUILHUK, KOHIUIIUOHEP, TEXHOJIOTHH MOTyYSHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, AIEKTPOCTATUYECKAs 3a1UTa,
3a3eMJICHUE DJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN MPHUHTEP, JICKTPOHATPEBATEIIbHBIC TPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TPHUOOPHI, TAIbBAHUKA.

11 kace
PA3JIEJ 4. JIEKTPOAUHAMHUKA
Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHASL MHAYKIMSI

[TocTostHHBIE MarHUTHL. B3aumoielcTBUE OCTOSHHBIX MATHUTOB. MaruuTHoe nose. BekTop MarHuTHoOU
UHAYKIUU. [[puHIMI Cynepno3uiiii MarHuTHBIX Tosiei. JInHun MaruuTHOM nHAyKuu. KapTtuna nuauit
MarHMTHON MHJIYKIIUH OIS IOCTOSIHHBIX MarHUTOB.

MaruauTtHoe 1nosie NpoBOAHUKA ¢ TOKOM. KapTuHa IMHMN MHAYKIMA MarHUTHOTO TOJIS JJIMHHOTO IIPSIMOTO
IIPOBOJHMKA U 3aMKHYTOT'O KOJIbLIEBOI'O IIPOBOIHKKA, KAaTYIIKH ¢ TokoM. OnbiT DpcTtena. Bzaumopeiicrsue
IIPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJIb U HalpaBJICHHUE.

Cuna JlopeHua, e€ Monysb U HanpaBJieHUE. J[BHKeHUE 3apsyKEHHOM YaCTULIBI B OJHOPOJHOM MarHUTHOM
noJie. Pabota cuner Jlopera.

SIBnenue anekTpoMarHuTHOM HHAYKIMH. [loTok BekTOpa MarHuTHON uHAYKUMU. DC nHAyKIuu. 3aKOH
3JIEKTPOMAarHUTHOM MHAyKInu Papanes.

Buxpesoe anexrpuyeckoe nose. 31C MHAYKINN B IPOBOAHUKE, IBUXKYIIEMCS IOCTYIATENbHO B
OJIHOPO/IHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

WNunykruBHOCTh. SIBneHne camonnaykuuu. I1C caMOMHAYKIIMH.

OHeprus MarHUTHOTO TOJIS KaTYLIIKU C TOKOM. DJIEKTPOMAarHuTHOE IOJIE.

Texnuueckue ycmpoucmea u npakmuieckoe npumenerue: IOCTOSHHBIE MarHUTHI, JJIEKTPOMAarHUTHI,
AJIEKTPO/IBUTaTENb, YCKOPUTENIN MIEMEHTAPHbBIX YaCTHILl, UHAYKLINOHHAS [1€Yb.

JleMoHCcTpaLun
1. OneiT Opcrena.
2. OTKJIOHEHHE IEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.
3. JINHMM MHIOYKIMM MarHUTHOTO TOJIS.
4. BzaumojieficTBUE IBYX POBOJHUKOB C TOKOM.
5. Cuna Amnepa.
6. JleiictBue cuibl JIopeHIla Ha HOHBI 3JEKTPOJIHTA.
7. SIBeHME 3IIEKTPOMArHUTHON UHAYKLIUH.
8. [IpaBuio Jlenna.
9. 3aBucumocts 3/1C MHAYKINN OT CKOPOCTH U3MEHEHUSI MATHUTHOTO ITOTOKA.
10. SABneHrEe CaMOMHIYKIIN Y.
Y4eHn4ecKkuil IKCIEPUMEHT, J1adopaTopHbie padoThl
1. I3ydyeHrne MarHuTHOTO MOJIsL KaTYIIKH C TOKOM.
2. UccnenoBanue 1eHCTBUS NOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.
3. UccnenoBanue sSBIEHUA 3J€KTPOMarHUTHOW NHIYKIUU.
PA3JIEJI 5. KOJIEBAHUSA U BOJIHbBI
Tema 1. MexannuyecKkue M 3J1eKTPOMArHUTHBIE KOJIe0aHus

KonebarenbHas cucrema. CBOOOAHBIE MeXaHWUecKHe Konebanus. ['apmonndeckue konebanus. [lepuon,
4yacToTa, aMIUIUTyAa U (aza konedanuid. [IpyxuHHbIil MasTHUK. MaTemMaTHuecKUii MasiTHUK. Y paBHEHHE
rapMoHU4ecKux kojeOanuii. [IpeBpaiienne sHepruu Npu rapMOHUYECKUX KOJIEOaHUX.

Konebatenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHuTHhIE KoJeOaHus B UACaTbHOM KOJebaTeIbHOM
KOHTYpe. AHAJIOTHUS MEX]Ty MEXaHUYECKUMH U JIEKTPOMarHuTHeIMU KosebanusiMu. @opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATHbHOM K0JIe0aTEIbHOM KOHTYpE.



[IpencraBienue o 3aTyxaroumx konedaHusx. BoiHykaeHHbIe MexaHndeckue konedanus. Pesonanc.
BbIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[Tepemennsbiii Tok. CHHYCOUATBHBIN TEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEMCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U HAIPSKEHUSI.

Tpauchopmarop. [IpousBoacTso, nepenada u NoTpedIeHUE FIEKTPUUECKOM SJHEPTUU. DKOJIOTHUECKUE PUCKU
IIPYU IPOU3BOJICTBE AIEKTpO3HEpruu. KynpTypa UCIOIb30BaHUS 3JIEKTPOIHEPTUHU B IIOBCEJHEBHOM KU3HU.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumenenue: EKTPUIECKUN 3BOHOK, TEHEPATOP NEPEMEHHOTO
TOKA, JINHUU 3JIEKTpoIlepeiay.

JdemMoHcTpauuu

1. UccnenoBanue napameTpoB KoJieOaTebHOM cucTeMbI (PY>KMHHBIN HIIM MATEMAaTUYECKUN MAsTHUK).
2. HabmroneHue 3aTyxaronmx KojaeOaHui.
3. UccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUM.
4. HaGmroneHue pe3oHaHca.
5. CBOOOIHBIE IEKTPOMATHUTHBIE KOJIEOaHUS.
6. OcuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSYKEHUS] OT BPEMEHHU ) AJIs1 DJIEKTPOMArHUTHBIX
KoJeOaHuH.
7. Pe3oHaHC npu 1ocae10BaTeIbHOM COEMHEHUH PE3UCTOPA, KATYIIKU MHAYKTUBHOCTH U KOHJEHCATOpA.
8. Mozenb TUHUY 3JIEKTpOoIIepeaayn.

Y4yeHn4ecKkuil IKCIepUMEHT, J1adopaTopHbie padoThl
1. UccnenoBanue 3aBUCMMOCTH TIEPHUOA MaJIbIX KOJIeOaHUii Ipy3a Ha HUTHU OT JUIMHBI HUTH U MAaccChl Tpy3a.
2. UccnenoBanue nepeMeHHOro TOKa B IIENH U3 MOCJIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOPa, KaTYIIKU U
pe3ucropa.

Tema 2. MexaHu4ecKue H 3JIEKTPOMATHUTHbIE BOJTHbBI

Mexanuueckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsle u MpoAOIbHBIE BOJMHBL MHTEpdepeHnns u tudpakums MEXaHUIECKUX BOJIH.

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

DNEeKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS U3JIYUEHMsI 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHast opueHranus
BekTopoB E, B, v B anekrpomaruuTtHoi BosHe. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHHE,
noJsipusanus, mudpakuus, narepdepernns. CKOpocTh IEKTPOMArHUTHBIX BOJIH.

[Ikana anekTpoMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMarHUTHRIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI panOCBA3YU U TENEBUACHUS. Pagronokanus.
DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.
Texnuueckue ycmpoticmea u npaKkmuyeckoe npumeHenue: My3blKalbHble HHCTPYMEHTBI, YJIbTpa3ByKoOBas
JIMarHOCTHKA B TEXHUKE U MEJUIIMHE, pajap, paJuonpuéMHIK, TEIEBU30D, aHTeHHA, TesnedoH, CBU-neys.
JleMoHCTpaLun
. OBpa3zoBaHue U pacnpocTpaHEeHHE MONEPEYHbIX U MPOJOIbHBIX BOJH.
. KoneGnromieecs Teno Kkak HCTOUHUK 3BYKA.
. HaOxronenue oTpakeHus M MpesoMIIeHUs MEXaHUYECKUX BOJIH.
. Habmonenue nntepdepeHnu u nudpakiny MEXaHHYeCKUX BOJIH.
. 3ByKOBOH PE30HAHC.
. HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0N M 4aCTOTOM KoJIeOaHUH.
. UccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaXEHUE, IPEIOMIICHHUE, ONsApU3aLus, TU(PpaKkLIus,
uHTepPepeHIus.
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Tema 3. OnTuka
I'eomeTpuyeckas ontuka. [IpsMonnHeiHOe pacipoCTpaHEHHE CBETA B OJTHOPOAHOM cpene. JIyu cBera.
TodeuHbIil HCTOUHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300paxeHUH B TIIIOCKOM 3epKaje.

[Ipenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3zaTeNnb npenomieHus. [lomxnoe
BHYTpEeHHee oTpaxeHue. [IpenenbHbIil yroi MoJTHOTO BHYTPEHHETO OTPaKCHHUS.

Hucnepcus cBeta. CnoxkHbI cocTaB 6enoro cera. L[seT.

Cobwuparornue u paccenBaroniue JUH3bL. ToHKas TuH3a. POKYCHOE pacCTOSTHUE U OMTHYECKas CHUjla TOHKOM
nuH3b1. [locTpoeHnen300pakeHui B COOMPAIOIINX U PacCeMBaOIINX TUH3aX. DopMylia TOHKOW JTMH3BI.
VBeanueHre, JaBacMoe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. Untepdepentius ceera. KorepeHTHBIE HCTOYHUKHU. Y CIIOBHS HAOJIIOICHHSI MAKCUMYMOB
1 MUHIMYMOB B UHTEP()EPCHIIMOHHOM KApTUHE OT ABYX CHH()A3HBIX KOTEPEHTHBIX HCTOYHUKOB.



Hudpaxius ceeta. AudpakiponHas pemeTka. Y cjaoBre Ha0II0IeHNs TTIaBHBIX MAaKCHUMYMOB MIPH Ma/IeHUU
MOHOXPOMAaTHUYECKOTO CBETa Ha MU(PaKIMOHHYIO peméTky. [lonspusanus cera.
Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: 04Ky, Jyma, poroanmnapar, IpOeKIIMOHHbII
anmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, OJISIPOU.
JdemoHcTpauuu
1. IlpsmMonuHeHOE pacrpoCTpaHeHHE, OTPAXKEHUE U ITpesoMiIeHre ceeta. Onruiyeckue mpudopsbI.
2. ITonHoe BHyTpeHHEE OTpaxeHue. Mojiesb CBETOBO/A.
3. UccnenoBaHue cBOMCTB N300paKEHUM B JIMH3AX.
4. Moaenu MUKpOCKOIIa, TEJIECKOIIA.
5. Habmonenue natepdepeHIny cBeTa.
6. Habmonenue nudpakuuu ceera.
7. HabGmronenue qucnepcuu CBeTa.
8. [lomydyeHue cekTpa ¢ HOMOIIBIO MPU3MBI.
9. [lomyueHue cnekTpa ¢ HOMOIIbIO AU(PPAKIIMOHHON PEIIETKY.
10. Habnronenue mossipu3aiuy CBeTa.
Y4yeHnuveckuii IKCIIEPUMEHT, J1a00paTOpPHbIE pad0OThI
1. I3mepenue nokasaresis NpeIoMIICHUs CTEKIIA.
2. UccnenoBanue cBOWCTB N300paKeHHH B TMH3AX.
3. HaGmroieHue qucriepcuu CBETa.
PA3JEJ 6. OCHOBBI CIIEHIUAJILHON TEOPUU OTHOCUTEJIbHOCTH
I'paHuIIBI IPUMEHNMOCTH KJIACCUYECKON MeXaHUKHU. [10CTynaTel crienualbHOM TEOPUH OTHOCUTEIIBHOCTH
WHBApUAHTHOCTh MOAYJSl CKOPOCTH CBETA B BAKyyM€, IPUHLIMI OTHOCUTEIBHOCTA DUHIITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPALLEHUE JITHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENITUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.
PA3JIEJI 7. KBAHTOBAS ®U3UKA
Tema 1. D1eMeHTbI KBAHTOBOI ONTHKH
®oronsl. Dopmyna [1nanka cBsizu sHEpruu GOTOHA C €ro YaCTOTON. DHEPTUsl U UMITYJIbC (DOTOHA.
Otkpertre u uccnenosanue Gorordpdexra. Onpiter A. I'. CroneroBa. 3akoHsl poTodddexra. YpaBHeHue
OnHTeitHa 1 porosaddexra. «Kpacnas rpanuna» porosddexra.
Hasnenue ceera. Onbite [1. H. JleGenena.
XUMHYECKOE IEMCTBUE CBETA.
Texnuueckue ycmpoticmea u npaxmuyeckoe npumerenue: GoTodIeMeHT, (POToIaTUMK, CoHEeUHas OaTapes,
CBETOJIMOI.
JleMoHCTpaLun
1. ®otoaddekT Ha YyCTaHOBKE C IMHKOBOH MIIACTHHOM.
2. UccnenoBanue 3aKOHOB BHEITHETO (oTOdPdeKTa.
3. Ceeronuon.
4. ConneuHas Oarapes.
Tema 2. CTtpoenue atoma
Mopens aroma Tomcona. OnbiTel Pezepdopa no paccesuuro a-uactuil. [ImanerapHas mMoens aTroma.
[Toctynatsl bopa. U3nydyenue u nornomenue GoTOHOB MU Mepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha
npyroi. Buasl cnektpoB. CriekTp ypOBHEHN 3HEprUu aToOMa BOJIOPOJA.
BonnoBsble cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaan3M.
CrioHTaHHOE U BBIHYKJIEHHOE H3JIyuyeHHE.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: CIIeKTpaJIbHbIA aHAJN3 (CIIEKTPOCKOI), Ja3ep,
KBAHTOBBIN KOMITBIOTED.
JdeMoHcTpanuu
1. Monens onbita Pezepdopa.
2. Onpenenenyie JUIMHBI BOJIHBI J1a3epa.
3. HabnroieHue MuHeRvaThiX COEKTPOB U3ITy4EHUSI.
4. Jlazep.
YdeHnueckuii IKCIIEPUMEHT, JJadopaToOpHbIe Ppa0dOThI
1. HaGmroneHue TMHEWYATOTO CIEKTPA.
Tema 3. AToMHOe AP0



OKCHEepUMEHTHI, JOKa3bIBAIOIINE CII0)KHOCTh CTPOCHHUS siipa. OTKpBITHE PaAuOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa paaroakTUBHOTO u3nydeHus. CoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BnusiHue pairoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpsiTHe IpoTOHA U HeWTpoHa. HykiionHast mozaens sapa I'eiisenoepra—IlBanenko. 3apsan sapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydyenne. 3aKoH paJioaKTUBHOTO
pacmana.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macchl spa.

SAnepusie peakiun. [lenenue u cuHTE3 A1€P.

Snepnbiii peaktop. TepmosiaepHblit cuaTe3. [Ipo0aeMbl U MEPCIIEKTUBEI SIICPHON YHEPTETUKH.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

DnemMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOICHHUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHUII.
OyHaamMeHTaabHble B3auMoeicTBusl. EQMHCTBO (u3nyecKoil KapTUHBI MUpAa.
Texnuueckue ycmpouicmea u npaxmuyeckoe npumeHenue: 103uMeTp, kamepa BuiibcoHa, saepHbIil peakTop,
aToMHasi 6omb0a.
JleMoHCTpaL U
1. Cu€TunK MOHU3UPYIOIIHUX YACTHII.
Y4yeHn4ecKkuil IKCIepUMEHT, J1adopaTopHbie padoThl
1. UccnenoBanue TpeKOB 4acTHIl (IO TOTOBBIM (poTOrpadusim).

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

Oranel pa3BuTus acTpoHoMuu. IIpukiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUHU.

Bun 3Bé3qH0r0 HebGa. Co3Besnus, spKue 3BE3/bl, IJIAHEThl, UX BUAUMOE JABH)KEHHE.

Conneynas cucrema.

Connue. Conneynas aktuBHOCTb. McTounuk 3Heprun ConHua n 3BE37. 3BE3/bl, UX OCHOBHBIE
XapaKTepUCTHKU. J[narpamma «CnekTpajibHbII KJ1acc — CBETUMOCTBY. 3BE3/1bI IIIaBHOW MTOCIEA0BATENbHOCTH.
3aBUCUMOCTb «Macca — CBETHUMOCTb» JUIsl 3BE3]] TJIAaBHOM IOCIIE0BATEIbHOCTH. BHyTpEeHHEE cTpoeHuE 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOXKACHUN U 3BotolnK CoHIA U 3BE3/1. DTalbl )KU3HU 3BE3.

Mnineunsiii [Iyte — Hama ["anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. TUIbl rajakTHK.
Pannoranaktuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Paciuupenne Beenennoit. 3akon Xa66ua. Pazoeranune ranaktuk. Teopust bonbiioro B3psiBa.
PennkroBoe u3nydeHue.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUM.

YuyeHnnueckue HA0MI0ACHUSA

1. HabmtoieHust HEBOOPYKEHHBIM T'JIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHHUH ISl ONIPEeIICHUS
MOJIOKEHMSI HeOEeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3/11si CeBepHOrO MOIYIIAPUS U SIpKHE
3BE3/IBI.

2. HaGmronenus B teneckon Jlynel, mianet, Mneunoro Ilyru.

OBOBIIAIOIIEE ITIOBTOPEHUE
Ponb pusuky u acTpOHOMUU B IKOHOMUYECKOW, TEXHOJIOTMUYECKOM, COLIMAIbHOM U ATHYECKOHN cdepax
JesTeTbHOCTH YEJIOBEKa; POJIb U MeCTO (PU3MKH U aCTPOHOMHUU B COBPEMEHHON Hay4YHOU KapTHHE MHPA; POJIb
¢buznueckoil Teopun B GOpMUPOBAHUHU MIPEACTABICHUM O (PU3NYECKON KapTUHE MHPa, MECTO (PU3UYECKOM
KapTUHBI MUpPa B OOIIEM PsZTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUN O MIPUPOIE.

MEXITIPEAMETHBIE CBA3U

Nzyuenune kypca ¢puszuku 6a30Boro ypoBHs B 11 Kitacce OCYIIECTBISETCS ¢ YUETOM COJIEPKATEITHHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Memnpe)]MeTm)le IMOHATHUSA, CBA3AHHBIC C U3YYCHHUEM METO10B HAYYHOI'O MO3HAHUS: SBJICHUC, H&y‘IHBIfI
¢akt, TunoTesa, puzndeckas BeIUINHA, 3aKOH, TEOPHS, HAOIIOACHNE, YKCTIEPUMEHT, MOAECITMPOBAHNE, MOJIEIb,
U3MEpEeHHe.

MaremaTuka: peiieHie CUCTEMbl YPaBHEHUN; TPUTOHOMETpHUUYECKUEe YHKIIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI'CHC; OCHOBHOC TPUT'OHOMETPHUUICCKOC TOKACCTBO, BEKTOPLI U UX MMPOCKIIMU HA OCHU KOOpJAWHAT,



CJI0’KEHHE BEKTOPOB; POU3BOIHBIE SJIEMEHTAPHBIX (DYHKIIHIL; MTPU3HAKY OO0 TPEYTOJIbHUKOB,
oTpeJiesIeHUE IO IIIOCKUX GUryp u o0bEma Tel.

BuoJiorns: snekTpuyeckue BICHU B XKUBOM NPUPOJIE, KojeOaTeabHble IBUKEHUS B )KUBOH NPHUpOJIE,
ONTUYECKUE SABIICHUS B )KUBOU IIPUPOJE, IEUCTBUE PAaJUALIUH HA KUBBIE OPraHU3MBI.

XHMMHA: CTPOSHUE ATOMOB U MOJIEKYJI, KpUCTAJIINYECKAsi CTPYKTYypa TBEPABIX TEJl, MEXaHU3MBI
00pa3oBaHMsI KPUCTAJUIMIECKOHN PEIIETKH, CIEKTPaIbHbIN aHAIIN3.

I'eorpadusi: MarHuTHbIE MOJI0Ca 3eMIIH, 3aJIe)KU MAarHUTHBIX Py, POTOCHEMKA 36MHOI TOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICCHUMN.

TexHo0rus: JIMHUY IEKTPOIIEpeay, FEHEPAaTOP IEPEMEHHOT0 TOKA, JIEKTPOIBUraTellb, MHAYKLIMOHHAS
neyb, paaap, paIuonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neus, IpoeKIMOHHBIN anmnapar,
BOJIOKOHHAS! ONITHKA, COJTHEYHast OaTtapes.

2. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O IPEIMETA «®U3UKA» HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA (BA3OBBIN YPOBEHD)

OcBoenue yueOHoro npeamera «Pu3nka» Ha YpOBHE CpeiHero oo1miero oopazoBanusi (0a30BbIid YPOBEHb)
JOJDKHO 00€CTIeUNBATh JJOCTHKCHHE CIICIYIONIMX JIMYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX
00pa3oBaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3VJIBTATDI

I'paxnanckoe Bocnutanue:

— c(OPMHUPOBAHHOCTb I'PAXKJTAHCKON MO3ULUHN 00yUYaroLIerocss Kak akTUBHOT'O M OTBETCTBEHHOTO WeHa
POCCHIICKOTO 00I1IECTBA;

— NPUHATUE TPATULIMOHHBIX O0IIEYEeIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO JICATEIBHOCTD B MHTEPECaX IPa)kIaHCKOTO 00IIeCTBa, y4aCTBOBAThH B
CaMOYIIPABJICHUU B IIKOJIE U IETCKO-IOHOILIECKUX OPraHU3aLUX;

— YMEHHE B3aUMO/IEHCTBOBATh C COIIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKLUMSIMU U
Ha3HA4YEHUEM;

— TOTOBHOCTb K T'YMaHUTAPHOMN U BOJIOHTEPCKOM IESTEIBHOCTH.

IIarprornyeckoe BocIMTaHUE:

— c(hopMHPOBAHHOCTh POCCUICKOM rpa’kJaHCKON UIEHTUYHOCTH, NaTPUOTU3MA;

— LEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM; IOCTHKEHUSAM POCCUHCKUX YUEHBIX B 0071aCTH
(U3HUKHN U TEXHHKE.

JlyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

— c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO TOBE/ICHUS;

— CHOCOOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUEHOTO;

— 0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHYNBOTO OYyIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

— ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYILEro (GU3NIECKOM
HaykKe.

TpynoBoe Bocnuranue:

— HMHTEpPEC K pa3Iu4HbIM cpepaM npodhecCHOHATBEHON NesTeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOM U
TEXHUKOH, yMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayieil npodeccun u peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHBbI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO  caMO0OPa30BaHUIO B 00JIaCTH (PU3HUKU HA TPOTSXKEHUU BCEH
KU3HU.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

— c(hopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYPhI, 0CO3HAHUE TTI00aTBHOI0 XapaKTepa dKOJIOTHYEeCKUX
npobiuem;

— IJJAHUPOBAHUE U OCYIIECTBIECHUE IEUCTBUI B OKPYKAIOILIEH Cpe/ie HA OCHOBE 3HAHUS LIeJIed YCTOMYHUBOTO
pa3BUTHS YEIIOBEUECTBA;

— paciIMpeHHe ONbITa ASSITEIbHOCTH SKOJIOIMYECKOI HApaBIEeHHOCTH Ha OCHOBE UMEIOUINXCS 3HAHUN 1O
dusuke.

IleHHOCTH HAYYHOT'0 MO3HAHMS:



— c(hopMHPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON
HayKH;
— OCO3HaHME LIEHHOCTH HAayYHOU JIeATEIbHOCTH, TOTOBHOCTD B IpoLiecce U3yuyeHus: GU3UKH OCYIIECTBIIST
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENbHOCTh UHANBUIYaJIbHO U B TPYIIIE.

B mporuiecce nocTHkeHUs TMYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS MTPOTrPAMMBI CPEHETO 0011ero 00pa3oBaHus
1o (usuke y 00yJaromuxcsi COBEPIICHCTBYETCS SMOIIMOHATBHBIN HHTEIJICKT, IPEIOIararoIuit
c(OpMUPOBAHHOCTD:
— CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSTHUE, BUIETh
HaIpaBIJICHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cpepbl, ObITH yBEpEHHBIM B cele;
— caMOpEryJIUpPOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJICHUE, CIIOCOOHOCTH aJaNTHPOBATHCS K IMOLMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;
— BHYTPEHHEW MOTHBAlIMH, BKJIFOYAIOLIEH CTPEMIIEHNE K JJOCTUKEHHIO LEJIN U YCIIEXY, ONTUMU3M,
MHUIUATUBHOCTh, YMEHUE IeHCTBOBATh, UCXO/I U3 CBOMX BO3ZMOXKHOCTEIA;
— SMIIaTUH, BKJIKOYAIOIIEN CLIOCOOHOCTh IOHUMATh 3MOLMOHAIILHOE COCTOSIHUE JIPYI'MX, YUUTBIBATH €r0 IPU
OCYILIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;
— COIMATBHBIX HABBIKOB, BKJIFOYAOIINX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHUS C JIPYTUMHU JIFOIbMU,
3a00TUTHCA, TIPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

METAIIPEJIMETHBIE PE3VJIbTATDbI

YHuBepcaabHbIe IO3HABATEIbHbBIC 1eHICTBHA

Ba3oBblie Joruyeckue aeiicrBus:

— CaMOCTOATEJIBHO (hOPMYITUPOBATh U aKTYaIU3UPOBATh NPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

— ONIPENENSATh LIETH IEATENbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTHKECHUS,

— BBIBJIAATh 3aKOHOMEPHOCTHU M IPOTHUBOPEUHS B pacCMaTpUBAEMbIX (PU3MUYECKUX SIBICHUSAX;

— pa3pabatbIBaTh IJIaH peUICHUs POOIEMBbI C YIETOM aHAJIM3a UMEIOIUXCSI MATEPUATIbHBIX U
HEMaTEepUaIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBBI B JI€ATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLIEHUBATH PUCKU
MOCJIEACTBUI 1E€ATENBHOCTH;

— KOOPJIMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3alMOJECHCTBUS;

— pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX IPOOIIEeM.

ba3oBble uccienoBarejbCKue 1eHCTBHA:

— BJIaJIETh HAYYHOI TEPMUHOJIOTHEHN, KITFOUEBBIMU MOHATUAMU U METOJaMH (PU3NYECKON HAYKH;

— BJIaJIeTh HaBbIKaMM y4eOHO-HUCCIIEJ0BATENbCKON U IPOEKTHOM J1eATEIbHOCTH B 00J1acT! (DU3UKY;
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOUCKY METOJIOB pElLIeHMs 3a/1a4 (PU3NUECKOTO
COJIEpKaHus, IPUMEHEHUIO PA3JINYHBIX METOA0B [TO3HAHUS;

— BJIQJIETh BUJIaMU JESITEIbHOCTH IO MOJIYYE€HHUIO HOBOTO 3HAHMS, €M0 MHTEPIIPETALNU, IPEOOPA30BAHUIO U
IPUMEHEHMIO B PA3JINYHBIX YUEOHBIX CUTYaAIUSIX, B TOM YHUCIIE IPU CO3/JaHUU YUeOHBIX MPOEKTOB B 00JIacTH
¢bu3uky;

— BBIABIIATh IPUUMHHO-CJIEICTBEHHBIE CBS3H U aKTyaJIn3UPOBATh 3ajjady, BbIABUIATh THIIOTE3Y €€ PELLEHUS,
HaXOJUTh apryMEHTHI JJIsl JOKa3aTelIbCTBAa CBOMX YTBEP)K/IEHUH, 3a7jaBaTh MapaMeTphl U KPUTEPUHN PELICHUS;
— aHaJM3UPOBATH MOJYUYEHHBIE B XO/I€ PELICHUS 3a/1a4H PE3YJIbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

— CTaBHUTb U POPMYJINPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTENIbHON AEATEIBHOCTH, B TOM YHCIIE MTPH
U3Y4eHUU (PU3UKHU; — JaBaTh OL[EHKY HOBBIM CUTYallUsSIM, OLIECHUBATh PUOOPETEHHBIN ONBIT; — YMETh
MEPEHOCUTh 3HaHUS 1O (PU3UKE B MPAKTUUECKYIO 00JIaCTh KU3HEAEATEIIbHOCTH; — YMETh UHTETPUPOBATh
3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

— BBIJIBUTaTh HOBbIE UJCH, MPEAIaraTh OPUTrHHAIBHBIE TOAXObl H PEIICHHS; CTAaBUTh POOJIEMBI U 331auH,
JIOTTYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

Padora ¢ unopmanmeii:

— BJIaJIETh HaBBbIKAMU MOJIy4eHHUs HH(POpMaluu GU3NYECKOT0 COACPKAHUSI U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENILHO OCYILECTBIISAT MOUCK, aHAJIN3, CUCTEMAaTHU3allMI0 U MHTEPIIPETAII0 HH(OPMAIIMH PA3TUYHBIX
BUJIOB U (DOPM TpeiCTaBICHUS;

— OLIGHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



— HCIIOJIb30BATh Cpe/icTBA MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX ¥ OPTaHU3ALMOHHBIX 33/1a4 ¢ COOI0IeHEM TpeOOBaHU I)PTOHOMUKH, TEXHUKU
0€301MacHOCTH, TUTUEHBI, peCypcocOepeXeHUs, TPABOBBIX U ATHUECKUX HOPM, HOpM HH(OPMALIMOHHON
0€30I1acHOCTH;
— c03J1aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUS B pa3IMYHbIX popmarax ¢ yu€ToM Ha3HAUYeHUs HH(GOPMALIUU U
[EJICBOY ayTUTOPUH, BBIOUpPAst ONTHUMAILHYIO GOpPMY MIPEICTABICHHS W BU3yaln3alui. Y HUBEPCAIbHBIE
KOMMYHHUKATHUBHbBIE JCHCTBUS

Oo0menne:
— OCYIIECTBJIATH OOIIEHUE HAa YPOKax (PU3UKHU U BO BHEYPOUHOMU JESATENbHOCTH;
— pacrno3HaBaTh NPEANOChUTKA KOHMIMKTHBIX CUTYaIil U CMAT4aTh KOH(INKTHL,
— Ppa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMmecTHas 1eATEJILHOCTD:
— MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHAHON ¥ HHIMBUyaTbHOU PabOTHI;
— BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUI C YUETOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;
— NPUHUMATD LIETTM COBMECTHOM JESATENIbHOCTH, OPTaHU30BBIBATH U KOOPAUHHUPOBATH IEHCTBUS 110 €€
JOCTUKCHHIO: COCTABJIATH IUIAaH JICHCTBUMN, paCPeeNISITh POJIU C YIETOM MHCHHI YYaCTHUKOB, 00CYXK/IaTh
pe3yNbTaThl COBMECTHON PabOTHI;
— OLIEHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOT0 YYaCTHUKA KOMAH/Ibl B OOLIUI pe3yibTar o
pa3paboTaHHBIM KPUTEPUSIM,;
— Mpeiarath HOBBIC IPOSKTHI, OIICHUBATH HJICH C ITO3UIIMH HOBH3HBI, ODUTHHAILHOCTH, MPAKTUYCCKOM
3HAYUMOCTH;
— OCYIIECTBJISITh TO3UTUBHOE CTPATETUUECKOE MOBEJCHUE B PA3JIUYHBIX CUTYaLHUSIX, TPOSIBISATH TBOPUECTBO U
BoOOpaskeHue, ObITh MHULIUATUBHBIM.
YHuBepcajgbHble PeryJIaTHBHbIE 1eHCTBUS
Camoopranmszaums:
— CaMOCTOSITEIbHO OCYIIECTBIISATh IO3HABATENbHYIO 1€ATEIbHOCTh B 007aCTH (DU3UKU U ACTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4U;
— CaMOCTOSITETILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX U KAU€CTBEHHBIX 3a]1a4, IJIaH BBITTOJTHCHHS
MPAKTUIECKON PabOTHI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATIOYTEHUN;
— JIaBaTh OIICHKY HOBBIM CUTYAITUsIM;
— pacHHUpsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOYTeHHIA;
— JlenaTh OCO3HAHHbIN BBIOOP, apIryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILLIEHUE;
— OIIEHUBATh MPUOOPETEHHBIH OIIBIT;
— CIocoOCTBOBATH (DOPMUPOBAHUIO U TIPOSIBICHHUIO SPYAUITUU B 00J1aCTH (DU3UKH, TTOCTOSTHHO MOBBIIIATH CBOM
00pa30BaTEeNbHBIN U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb:
— JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yJIbTATOB LIETSAM;
— BIIaJIeTh HaBBbIKAMU MTO3HABATENIBHON peIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUH; UCIIOJIH30BATh MIPUEMBI pedICKCUH JIJIsl OLICHKU CUTYyAaIlH, BEIOOpa
BEPHOTO PEILICHHUS;
— YMETh OIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 MX CHIYKCHHUIO; — TPUHUMATh MOTHBEI H
apTryMEHTHI IPYTHX MPH aHAIH3E Pe3yIbTaTOB JAITeILHOCTH.
IIpunsiTue ceds u Apyrux:
— MPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;
— NMPUHUMATh MOTUBBI M aPTyMEHTHI IPYTHX MIPH aHAIHM3E PE3YIbTaTOB JCSITCIbHOCTH;
— MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

ITPEJIMETHBIE PE3YJIbTATEI
10 xaacc
B mporiecce n3yuenus kypcea ¢puszuku 6a3oBoro ypoBHs B 10 kiracce yueHUK HAyqUTCS:
— JIEMOHCTPHUPOBAThH Ha MPUMEPAX POJIb U MECTO (PUBUKHU B POPMUPOBAHUU COBPEMEHHON HAyYHOU KapTHUHBI
MHPA, B pa3BUTUUCOBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOU JESITENBHOCTH JIFOJIEH;



— YYUTBIBATh TPAHUIIBI TPUMEHEHHUS N3YUCHHBIX (DU3NYECKUX MOJIENICH: MaTepraibHasl TOUKa, MHEPIIUAIbHas
cucrema oTcuéra, aOCOMOTHO TBEPOE TENO, HICATBHBIN Ta3; MOACIN CTPOCHHSI Ta30B, JKUIKOCTEH U TBEPIBIX
TeJ, TOYCYHBIN AICKTPUICCKUI 3aps]l IPH pelieHur (PU3UIECKUX 33714,

— pacmno3HaBaTh (GpU3NUECKHE BICHUS (TIPOIECChI) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEILIECTBA U AJIEKTPOJUHAMUKHI: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BHKEHHUE, CBOOOHOE TAJICHHUE TEJ, ABMKECHUE TI0 OKPYKHOCTH, HHEPIIUS,
B3auMoeicTBre T, Tuddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TEJ, HK3MECHECHHE
00BEMa TeJ Mpu HarpeBaHUU (OXJIAXKICHUH ), TEIUIOBOEC PAaBHOBECHE, UCTIAPEHUE, KOHICH A, TUIABJICHHE,
KpUCTAJUIM3alMs, KUTIEHUE, BJIaXKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpHU €ro HarpeBaHuu B 3aKPbITOM
cocyJie, CBSI3b MEXK/ly TapaMeTpaMK COCTOSIHUA ra3a B U30MpOoIIeccax; MIEKTpU3alus Tell, B3auMOJICUCTBUE
3apsa0B;

— OINMKCHIBATh MEXAHUYECKOE JIBMIKEHUE, UCTIONIB3Ys (U3HYECKUE BETMYMHBI: KOOPJAUHATA, ITYTh,
MEepEMEILCHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUJla, UMITYJIbC TeJla, KHHETUYECKasl SHEPTus,
MOTEHITMAIbHAS PHEPTHUS, MEXaHUYeCKass paboTa, MEXaHUYECKasi MOIITHOCTh; MPU ONMUCAHUHU TTPABUIIHLHO
TPaKTOBATh (PU3UUECKHUI CMBICI UCTIOIB3YEMbBIX BEJIMYUH, UX 0003HAUCHUS U CIUHUIIBI, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (M3UYECKYIO BETUYHHY C APYTHMH BETMYMHAMM;

— ONKUCHIBATh U3YYCHHBIC TEIIOBBIC CBOWCTBA TEJI U TCIUIOBBIC SBJICHUS, HCIIONIB3Ys (DM3UYCCKHUE BETMYNHBI:
JaBJICHUE Ta3a, TEMIEPATYypa, CPEAHSA KHHETUYECKast SHEPI s Xa0TUYECKOTO JBUKEHUS MOJIEKYIL,
CpEIHEKBaIpaTHYHAsI CKOPOCTh MOJICKYJI, KOJMYECTBO TEIIOTHI, BHYTPEHHSISI YHEPTHUs, paboTa rasa,
KO2(DPUITMEHT T0JIE3HOTO IEWCTBUS TEIUIOBOTO JIBUTATEIS; TIPH ONMCAHUU MTPABUIILHO TPAKTOBATh (PU3HUCCKUI
CMBICJI HCITOJIB3yEeMbIX BEJTUYHH, UX 0003HAYCHUS U SMHUIIBI, HAXOJUTh (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMU BEIUYUHAM;

— OIKCHIBATh U3yUEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE SIBJICHUS (TIPOLIECCHI),
UCIONB3YS (PU3UUYECKUE BEIMUUHBL: SICKTPUUECKUH 3apsijl, JIEKTPUUECKOE T0Jie, HAMPSKEHHOCTD MO,
MOTEHIINAJ, PA3HOCTH IMOTCHIIMAJIOB; IPUOTIMCAHUN TTPABMIIEHO TPAKTOBATH (PU3NICCKUI CMBICI UCIIOIE3YEMBIX
BEJIMYMH, UX 0003HAYCHHUSI U €MHHIIBI; YKA3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C
JPYTUMH BETUYMHAMMU;

— aHaJM3UPOBAThH (HU3MUYECKUE TPOIECCH U SIBICHUS, UCIIONB3YS (U3MUYECKUE 3aKOHBI M MIPUHIIUIIBI: 3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsr HproTOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKON SHEPIUU, 3aKOH
COXpPAaHEHUs UMITYJIbCA, IPUHLINI CYIIEPIIO3ULIMNA CUJI, IPUHIIUI PABHOIIPABUS MHEPLHUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBSA3b CPEAHEN KUHETHUYECKON
SHEPTUH TEIJIOBOTO JBMKEHUS MOJIEKYJI C a0COTMIOTHOM TeMIlepaTypoil, MepBhIi 3aKOH TEPMOIUHAMUKH; 3aKOH
COXpaHEHUs DJIEKTPUIECKOTO 3apsia, 3akoH KynoHa; mpu 3ToM pa3inndarh CIOBECHYIO (HOPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIPKEHUE U YCIOBUS (TpaHUIlbl, 0071aCTH) MPUMEHUMOCTH;

— OOBSCHATH OCHOBHBIE MIPUHIIUIIBI JEHCTBUS MAIIMH, TPUOOPOB ¥ TEXHUYECKUX YCTPONCTB; pa3inyaTh
yCIOBUS MX O€30MaCHOTO UCTOIh30BaHUS B TIOBCETHEBHOM KU3HU;

— BBITMOJHATH SKCTIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NUECKHUX SBJICHUM U MPOIIECCOB C UCITIOIb30BAHHEM
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA: IPH 3TOM (POpMYITHUPOBATEH pobIeMy/3aady U TUIOTe3y Y4eOHOTO
AKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPE/JI0KEHHOTO 000PYyI0BaHHUS; IIPOBOAUTH OIBIT U (DOPMYITHUPOBATH
BBIBO/JIbI;

— OCYIIECTBJISTH IPSIMBbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMYUH; PU STOM BBIOUPATh ONITUMAJIbHBIN
croco0 M3MepeHus U UCII0JIb30BaTh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEPEHUH;

— HCCIIEIOBATh 3aBUCUMOCTH MEXIY (GPU3UISCKUMH BEIMYMHAMHU C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUM:
IIPH 5TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH pe3yIbTAThI MOTYYCHHON 3aBUCUMOCTH (PU3UUIECKHUX
BEJIMYWH B BUJIC TAOJIHI] U TPaUKOB, JIEIaTh BEIBOJIBI TIO PE3yIbTaTaM MCCIICI0BAHMUS;

— cobmo1aTh MpaBuiia 6€30MacHOro Tpy/a MpU MPOBEACHUH HCCIEI0BaHUHN B paMKaX yueOHOTO
AKCIIEPUMEHTA, YI€OHO-UCCIIeI0BATEILCKOM U MMPOSKTHOM JACSITEIIBHOCTH C UCIIOJIb30BAHUEM N3MEPHUTEITBHBIX
YCTPOMCTB U 1a00OpaTOPHOTO 00OPYTOBAHHS;

— pemaTh pacu€THBIC 33/1a49H C SIBHO 33JJaHHOM (PM3HUECKON MOJIENBI0, UCTIONB3YS (PU3MUECKHe 3aKOHBI U
MIPUHIIMITEL; HA OCHOBE aHAIHM3a YCIOBUS 3a/1a4M BHIOMPATh (PU3HUECKYIO MOJIENb, BEIICTATh (GU3NIECKUE
BEJIMYUHBI ¥ POPMYIIBI, HEOOXOUMBIE JTsIe€ peleH s, TPOBOIUTh PACUETHI U OIICHUBATh PEATbHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIUUUHBI,

— pemaTh Ka4eCTBEHHbIE 33J]a4M: BBICTPANBATH JIOTUYECKH HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKICHUH C
OTIOPO¥ Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHHUS;



— HCIIOJIb30BATh MPH PEIICHNH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHH JIJIs TIOMCKA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALUN U TIPEICTABICHUS YUeOHOU U HAYYHO-TIOMYIISIPHON HH(pOpMAITIH,
MOJIYYEHHOM U3 pa3UYHbIX HCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATh MOTyYaeMyto HH(pOpMaInio;

— MPUBOAUTH MIPUMEPHI BKJIAJIa POCCHICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, OOBSICHCHHE
MIPOLIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

— HCIIOJIB30BAaTh TEOPETUIECKHE 3HAHMS 110 (PU3UKE B TOBCEIHEBHOM KU3HU ISl 0OecTieueHus: 6€30MacHOCTH
IpH 0OpalieHny ¢ IpudopaMu U TEXHUUYECKUMH YCTPOMCTBAMHU, JJI1 COXPAHEHHUSI 310POBbs U COOTIOACHMUS
HOPM 3KOJIOTUYECKOT0 TIOBEICHUS B OKPYKArOIEe cpejie;

— paboTaTh B TPYIIIE C BHIIOJIHEHUEM PA3JIMYHBIX COLUANBHBIX POJIEH, JIaHUPOBATh pabOTy IPYIIIbL,
paloHaIbHO paclpeAesTh 00I3aHHOCTH U IJIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIUsX,
aJICKBATHO OIICHUBATH BKJIA]] KaX/JI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMEI.

11 kuace

B nporniecce n3ydyenus kypca Gpusuku 6a30Boro ypoBHs B 11 Kitacce yueHUK HAYUUTCS:

— JIEMOHCTPHUPOBATH Ha MPUMEPAX POJIb U MECTO (PU3UKHU B POPMUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI
MHpa, B PA3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJIOTHUM, B IPAKTUYECKOU IEATEIbHOCTH JIFOACH, LIETOCTHOCTD
U €IMHCTBO (PU3NYECKON KApTUHBI MUPA; — YUUTHIBATh IPAHUIIBI IPUMEHEHUS N3YUYEHHBIX (PU3UUYECKUX
MOJIEJIEN: TOYEUYHBIN IEKTPUUECKUI 3apsif, JIyd CBETA, TOYECYHBII UCTOYHUK CBETA, AJIEPHASI MOJICNIb aTOMA,
HYKJIOHHAs! MOJIEJIb aTOMHOTO sIpa MPH pelieHnH (HU3HNUECKUX 3a1ad;

— pacrno3HaBaTh PU3NICCKUE SIBICHUS (TIPOIECChl) H OOBSICHATh UX Ha OCHOBE 3aKOHOB 3JICKTPOTUHAMUKHU 1
KBaHTOBOH (PM3UKHU: AJIEKTpUUYECKasi IPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aUMO/ICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIHS, JCHCTBUE MATHUTHOTO IOJIS Ha TIPOBOIHUK C
TOKOM M JIBHKYIIHIICS 3apsi]l, 2IEKTPOMAarHUTHBIEKOIE0aHUS M BOJHBI, IPSIMOJIMHEWHOE PACIPOCTPaHEHUE
CBETa, OTPaXKECHHE, MIPEIIOMIICHNE, HHTePGEPCHIINS, TUPPAKIIHS U TOJIIPU3AIUS CBETA, TUCTICPCHUS CBETA;
dhoToanekrpuuecknii 3pdekt (hoTodaddhekT), cBeTOBOE AaBICHUE, BOZHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAS PaJOAKTHBHOCTb;

— ONUCHIBATh U3YYCHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE, DIIEKTPUUECKYIO
MIPOBOJAMMOCTD PA3JIMIHBIX CPE) U DJIEKTPOMATHUTHBIC SIBJICHHS (ITPOIIECCHI), HCIIONB3Yys (DHU3UIECKUEC
BEJIMYUHBI: SJICKTPHUUECKUIN 3apsi, Cujla TOKa, SIEKTPUUECKOe HAMPSHKEHHE, HIEKTPUIECKOE COMPOTHUBIICHUE,
pasHocTh noteHuuanos, D/IC, paboTa Toka, MHAYKIIUS MarHUTHOTO TOJIs, cuita Amriepa, cuia Jlopenna,
WHIYKTUBHOCTh KaTYyIIKU, YHEPTHUS JIEKTPHUUECKOr0 U MArHUTHOTO TOJIeH, TIEPUO/ U 4acTOTa KoJebaHui B
KoJIe0aTeIbHOM KOHTYPE, 3apsi/l M CHJIa TOKA B MIPOIIECCe TApMOHHYECKUX AIIEKTPOMArHUTHBIX KOJIeOaHuH,
(hOKyCHOE pacCTOSIHHE U ONITUYECKasl CHJIA JIMH3BL, IPH OMUCAHUH MPABUIIHHO TPAKTOBATH (PU3UUYECKUM CMBICIT
MCIOJIb3YEMBIX BEJIMUUH, MX 0003HAYCHUS U SIMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINEC TAHHYTO
(bU3MYECKYIO BEIUYUHY C APYTUMHU BEIMYUHAMUY;

— ONUCKIBATh N3YYCHHBIC KBAHTOBBIC SIBJICHHSI M ITPOIIECCHI, UCTIONB3YS (PU3HUECKUE BETMUNHBI: CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI U YaCTOTa CBETA, SHEPTHUs U UMIYJIbC (POTOHA, IEPHUOJ MOIypaciaja,
SHEPTUS CBSI3M ATOMHBIX SIJIEp; TP OMUCAHUH IMPABUIIBHO TPAKTOBATH (PU3NICCKUI CMBICI UCITOJIb3YEMBIX
BEJIMYMH, X 0003HAYCHHSI U €AMHHIIBI; YKA3bIBaTh (DOPMYIIBI, CBSA3BIBAIONINE TAaHHYIO (PHU3NYECKYIO BETUUHHY C
JIPYTUMHA BeJTMYUHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BETTUIHHEI;

— aHaJM3UPOBAThH (PU3HUECKUE TIPOIECCHI U SIBICHHUS, UCIIONB3YS (PU3MUECKUE 3aKOHBI U TPUHIIUIIBI: 3aKOH
Owma, 3aKOHBI TIOCJIEZIOBATEEHOTO U TTAPAJUIETFHOTO COSTMHEHHS TPOBOIHUKOB, 3aKoH J[xoyns—IJleHna,
3aKOH AJIEKTPOMArHUTHOM MHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI TIPEJIOMJICHUS CBETA; YpaBHEHHE DWHINTEHHA U poToddekTa, 3aK0H COXpaHSHHSI SHEPTHH,
3aKOH COXPaHEHHSI UMITYJIbCa, 3aKOH COXPAaHEHUS dJIEKTPUIECKOTO 3apsia, 3aKOH COXPaHEHUSI MacCOBOTO
qrcia, ToCTyIaThl bopa, 3akoH paJinOaKTHBHOTO paciiaja; MpH TOM pa3IndaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAKEHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

— ONpeJIeNSITh HAlIPaBJICHHE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJISl TIPOBOIHHUKA C TOKOM, CHJIBI AMIiepa u
cuisl JIopeHa;

— CTPOUTH U OMHUCHIBATH H300paKEHNE, CO3aBAEMOE TUIOCKHM 3€pPKajioM, TOHKOW JTMH30M;

— BBITIOJIHATH AKCIIEPUMEHTHI 110 HCCIEA0BaHNI0 (DU3MUECKUX SBJICHUM U TPOIECCOB C UCTIOIb30BAHUEM
MPSIMBIX M KOCBEHHBIX U3MEPEHUI: IPU 3TOM (POPMYJIUPOBATH MPOOIIeMy/3aauy U TUIIOTE3y y4eOHOTro
AKCIIEPUMEHTa; COOUPaTh YCTAHOBKY U3 MPENTI0KEHHOTO 000PYAOBAHNUS; IPOBOJUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI; — OCYIIECTBIISITH MPSMbIC U KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BEITUYHH; ITPH STOM BBIOMPATH
ONTUMAJIBHBINA CLIOCOO M3MEPEHUS U HCIIOIh30BAaTh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEPEHU;



— HUCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEIMYHMH C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUI: IPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHUPOBATh PE3Y/IbTAThl HOTYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIWYHH B
BUJIe TaOJIUIl U TPaUKOB, A€1aTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

— co0mo1aTh npaBuiia 0€30MacHOro TPyia MpU MPOBEICHUN UCCIICIOBAaHH B paMKax y4eOHOTO
HKCIEPUMEHTA, YUeOHO-HCCIe10BATENbCKON U IPOEKTHON AEATENIBHOCTU C CIOIb30BAHUEM U3MEPHUTEIbHbBIX
YCTPOUCTB U J1a00PaTOpPHOTo 000PYIOBAHNUS;

— pelarh pacy€THbIE 3aJjauyl C SBHO 3aJJaHHON (PM3UYECKOM MOJIENbIO, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
MIPUHIUIIBI; HA OCHOBE aHAJIN3a yCIOBUS 33a4H BEIOUPATh (PU3NYECKYIO MOZEIb, BELICIATH (PU3NIECKHE
BEJIMYMHBI U (HOPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelleHus], IPOBOAUTL PACUEThl U OLIEHUBATh PEATbHOCTD
IOJIyYEHHOT'0 3HaYeHMsl (PU3NYECKON BEIMUHHBI;

— peluaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAaUBATh JJOTMYECKH HEIPOTUBOPEUNBYIO LIETIOYKY PACCYKICHUM C
OIIOPOH Ha U3Y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

— WCHOJIB30BATh IPHU PEIICHUH YIEOHBIX 33]a4 COBPEMEHHBIE MHPOPMALMOHHBIE TEXHOJIOTHH JIs TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U NIPEICTaBICHUS yUeOHO! U HayYHO-NIONYJIAPHOM HH(pOpMaIKH,
MOJTYYEHHOM U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHATM3HPOBATH MOIy4aeMyt0 HH(POPMAIIHIO;

— IPUBOAMTH IPUMEPHI BKJIAa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

— HUCIMOJIb30BaTh TEOPETUUECKUE 3HAHUA 10 (PU3UKE B IIOBCEIHEBHON KU3HHU 151 oOecredeHns: 6e301acHOCTH
Ipu oOpalieHny ¢ npudopaMu U TEXHUUYECKMMH YCTPOMCTBaMHU, Uil COXPAHEHMsI 310POBbsI U COOIIOACHMUS
HOPM DKOJIOTHYECKOTO IOBEJCHMS B OKPYKAIOLIEN CPEE;

— paboTaTh B IPYIIE C BHIIOIHEHUEM PA3IHYHBIX COIMATBHBIX POJICH, IITAHUPOBATH paboTy TPYIIIIHI,
palMOHAIIBHO PAacHpeAessaTh 00S3aHHOCTH U IJIAHUPOBATH JI€ATEIbHOCTh B HECTAHIAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO M3 YIaCTHHUKOB I'PYIIIEI B PEIICHUE PACCMATPUBAEMOI MTPOOIIEMBI.
OOBSICHATH MPUHIIMIIBI JEHCTBUS MALIMH, IPUOOPOB M TEXHUYECKUX YCTPONUCTB; pa3iInyaTh YCIOBHS UX
0€30MacHOTO MCITIOJIb30BaHMS B IOBCEAHEBHOM KHU3HH,

IPUBOAUTH PUMEPHI BKJIA/1a POCCUNHCKUX U 3apyOekHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B O0OBSICHEHUE
IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHU;

— UCIOJb30BATh TEOPETUUECKUE 3HAHUA 1O (PU3UKE B IIOBCEIHEBHON KM3HU AJIs oOecredeHus: 6e301acHOCTH
Ipu oOpalieHuy ¢ NpudopaMu U TEXHUUYECKUMH YCTPOMCTBAMHU, JJIsl COXPAHEHMSI 310POBbsl U COOIIOACHMUS
HOPM DKOJIOTUYECKOT0 MOBEICHHS B OKPYXKAIOLEH CPEE;

— paboTaTh B IPYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUANbHBIX POJIEH, IJIaHUPOBATh padOTy rPYIIIBL,
palMoHAIBHO pacHpeAesaTh 00SI3aHHOCTH M IJIAHWPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIHSIX,
a/IeKBaTHO OLIEHMBATh BKJIAJ KaX/0r0 U3 YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI.






4. OnucaHue y4eOHO-MeTOIUYECKOT0 1 MAaTEPHATbHO-TEXHHYECKOT0 00ecnevyeHus
o0pa3oBaTe/ILHOIO Mpolecca

OdenepanbHas pabouasi mporpamma cpeanero oobmero oOpaszoBanus. Dusmka. basoBwiii ypoBenb (mis 10—11 kimaccoB o00pa3oBaTelbHBIX
opranuzanwii), 2023
YMK «®u3uka. 10 kaace»

dusnka. 10 kracc (aBropsl Mskuiies I'.5., Byxosues b.B., Corckuit H.H. mox penakiueii I[TapdentreBoit H.A.). - M.: IIpocBenienue, 2022.

YMK «®uzuka. 11 kiaace»

dwusuka. 11 kiacc (aBropst Mskuiies I'.51., Byxosues b.b., Corckuit H.H. mox penaxiueii [TapdentreBoit H.A). - M.: IIpocsemienne, 2022.



