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COJEP)KAHUE OBYYEHUA

10 KJIACC
Pazgea 1. ®u3nka 1 MeTOAbl HAYYHOI'0 MO3HAHUSA
dusnka — Hayka o mnpupoge. HayuHble MeToAbl IMO3HAHUS OKpY’Kawliero mupa. Poib

SKCIIEPUMEHTA U TEOPHUH B MPOLIecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue Gpu3nuecKuX ABICHUN U nporieccoB. Hayunsie runoressl. Ousnueckue 3aKOHBI
1 Teopuu. ['paHuIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIUT COOTBETCTBUS.

Pome um wMecro ¢u3uku B (QOPMHPOBAHUM COBPEMEHHOW HAy4YHOM KapTUHBI MHpPa, B
MPAKTUYECKOU JIeSITEILHOCTH JIIOJICH.

Jlemoncmpayuu

AmHanoroBble 1 IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHE. OTHOCUTENBHOCTh MEXaHMUYECKOIo JBMKeHus. Cuctema oTcuéra.
Tpaektopus.

[lepemenienue, CKOpOCTh (CpelHsE CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOpPEHHUE
MarepuaibHOM TOYKHM, HMX HIPOEKIUU HAa OCH CHCTeMbl KoopauHar. ClO)KeHue MepeMelieHud u
CJIO’KE€HUE CKOPOCTEM.

PaBHOMepHOE ¥ pPaBHOYCKOpPEHHOE MpPsSMOJIMHEHHOE MABMWXKEeHHe. ['paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEPEMEIICHNS] MaTEPUAIIbHON TOUKH OT BPEMEHHU.

CBoboaHoe najzeHue. Y cKkopeHrue cBOOOIHOTO MaIeHusl.

KpuBonuneiinoe nBuxeHue. /[BrmkeHrne MaTepruaibHONM TOYKH 11O OKPY’KHOCTH C IOCTOSIHHOM T10
MOJYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTb, JMHEHHas cKopocTh. llepmom u yactora oOpalieHwus.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHuueckue ycTpOHMCTBA M IPAKTUYECKOE MPUMEHEHHE: CHUIOMETp, JIBUKEHUE CHApAJIOB,
LICIIHBIE U PEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALlMs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUSI.

IIpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenue nBuxenus Tena, OpomeHHOro Mo YoM K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHHUsI.

HanpasiieHne CKkoOpoCcTH IpHU IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydeHne HepaBHOMEPHOI'O ABUKEHUS C LEJIbIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEXAY IyTSMH, MPONMJICHHBIMU TEJIOM 3a IOCIIEN0BATEIIbHBIC
paBHBIE MPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBM)KEHHUHU C HAYaJbHOW CKOPOCTHIO, PaBHOMN
HYJIIO.

N3y4yenne qBUKEHMS IIApPUKa B BA3KON KHUJIKOCTH.

N3yyenue nuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HproToHa. MHEpuMambHBIE CUCTEMBI
OTCUéTa.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoit 3akon HeroToHa 1151 MaTepuaibHON
ToukH. Tpernii 3akoH HproTOHA 151 MaTepHalIbHbIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunel tpenust (mokos, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJBKEHHs W cuia TpeHus nokos. KoadduuueHnt tpenus. Cuia CONpPOTUBICHUS TNPHU
JBUKEHHUH TeJa B KUJAKOCTU WU Tase.

[TocTynaTtenbHoE U BpaIlaTeIbHOE JIBMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT cHJIbI OTHOCHUTENBHO OCU BpaimleHus. Ilnedo cuimbl. YcnoBus paBHOBecHs TBEPAOTO
Tena.

Texanueckue YCTPOﬁCTBa N TPaKTHYECKOC IIPHUMCHCHHUC!: INOAUIMITHUKH,  JIBHWXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.



Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHME Macc B3aUMOICUCTBYIOIINX TEII.

Bropoii 3akoH HeroToHA.

N3zmepenue cu.

CrnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U MAJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBeCcHUs TBEPIOTo Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydenue nBmxeHus: Opycka o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanmne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIle,
OT uX nedopMaIuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPJOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3akonvl coxpaneHusn 6 MexanuKe

Nmnynbe marepualbHOM TOUYKM (T€da), CHCTEMBbl MAaT€pUAIbHBIX TOYeK. VIMIynbc CUIbl U
M3MEHEHNE UMIIYJIbCa Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaibHO Touku. Teopema 00 U3MEHEHUN KUHETHYECKON IHEPT M.

[TorenumanpHas sHeprus. lloTeHuuanbHas 3Heprus ynpyro AeQOpMHUPOBAHHOW MPYKUHBI.
[TorennmansHast SHEPTHs Tesla BOJIU3U MIOBEPXHOCTH 3eMJTH.

[ToTeHuuanpHble U HEMOTEHLMATIbHbIE CUJBL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIEp, NPYKUHHBIA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE NBMKEHUE.

Ilepexoa moTeHIIMAILHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydenne abCOTIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C M3MEHEHHEM MEXaHMYECKOW 3HEpPIuu Teja Ha IpuMepe
pacCTSKEHUs PE3UHOBOTO KIyTa.

Pasnen 3. Mosekyasipuasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OCHOBHbBIE TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBmwkenue. Juddysus. Xapaktep OBUKEHHS W B3aUMOJICHCTBUS YaCTHUI[ BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUIKOCTEH M TBEPABIX TET M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosekyil. KonnuectBo Bemectsa. [loctosiHHass ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ nuzmepenue. lllkana remneparyp Llenscns.

Mopnens wupneanpHOoro ras3a. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KMHETHUECKONH TEOpUU
UJeallbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpedHel KMHETHYECKOW 3HEPTUU TEIIOBOrO
nBkeHus dactull raza. Illkana temnepatyp KenbBuna. ["a3oBbie 3akoHbl. YpaBHeHUe MeHieneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporecchl B HAEaJbHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHre H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, JIOKa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BemllecTBa, (ororpapuu  MOJEKyI
OpPraHUYECKUX COEANHEHUN.

OmnbrThl 10 TG GY3UN KUJTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Mogens onbiTa llTepHa.

OnbITHL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJIEHCTBHUS.



Mopaenb, HITIOCTPUPYIOLLAs TPUPOLY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAEAJIBHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptovle pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHONW KOMHATe€ Ha OCHOBE M3MEpeHUil 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocno6vt mepmoounHamuku

TepmoannaMuveckas cucreMa. BHyTpeHHsIs SHEprusi TEpMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI
e¢ m3meHenus. KomuuecTtBo TerioTel M paboTa. BHYTpeHHSS SHEprusi OAHOATOMHOIO HJEAIBHOTO
raza. Buasl Teronepenaun: TEMJIONPOBOJHOCTb, KOHBEKIMS, M3JIydyeHHUE. Y IelbHas TEIIOEMKOCTD
BelecTBa. KommyecTBo TEIIOTHI pU TEIIonepeaaye.

[Tonstre o6 agmabatHoMm mporecce. [lepBblil 3akoH TepMoauHamMuKU. [IpuMeHeHne mepBoro
3aKOHA TEPMOAMHAMMKH K H3ompoiieccaM. ['paduueckast uHTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoI1eccoB B IPUPO/IE.

TemnoBeie Mamuubl. [IpuHIMnBl geiictBus TerioBbix MamuH. [IpeoOpazoBanus sHepruu B
TeIuIoBBIX MammuHax. Koaddumment nosnesHoro aercTBus terioBoi mammubl. Lukn Kaphno u ero
KO3 (HULIMEHT MOJIE3HOT0 JEHCTBUS. DKOJIOTHUECKHUEe TPOOIEMbI TEIJI0IHEPTETHKY.

TexHuyeckue ycTpoiicTBa M NpPAaKTHUYECKOE MPUMEHEHME: JBUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBOW XOJOJUIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW SHEPryu Tela MpPU COBEPIICHUH PadOTHI: BBUIET MPOOKH M3 OYTHUIKH
MoJl JCWCTBHEM CXAaTOTO BO3/1yXa, HarpeBaHue ddupa B JaTyHHOH TpyOKe MyTéM TpeHUs
(BuIcOIEMOHCTpAITHS ).

N3meHneHnne BHyTpeHHEHN 3HEpIUU (TeMIepaTyphl) Tejla IpU TeIIonepeiaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHyTPEHHETO CrOPaHusl, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoowvl

[TapooGpazoBanue u koHaeHcanus. VMcnapenwe u kurneHue. AOCONIOTHAST W OTHOCHUTEIbHAS
BJIQKHOCTh BO3Jyxa. HacblmeHHbIH map. VYjaenbHas Temjaora MnapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucramnmmueckue u amopdHble Tesa. AHU30TPOINUS CBOMCTB KPHCTAJIIOB.
Kunkue kpuctannsl. CoBpeMeHHbIe MaTepuaisl. [InaBnenne u kpucramnzanus. Y enbHasl TEemioTa
riaBneHus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHudyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU TOJYUYEHHUS] COBPEMEHHBIX MaTepUasoB, B TOM YHWCIIE€ HAaHOMAaTepHasioB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX M1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habmtoienne HarpeBaHus U MJIaBICHUS KPUCTANTMYECKOTO BELIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Paznea 4. DuekTpoanHamMuka

Tema 1. dnexmpocmamuka

OnekTpu3anus Ten. DJIEKTpUYecKHil 3apsa. [[Ba Buma anekTpudeckux 3apsanoB. IIpoBoaHuKw,
JUDJIEKTPUKU U MOITYIIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsja.

BzaumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHbId AieKTpUUECKUN 3apsid. DJIEKTPUUECKOE
nosie. Hanpsok€HHOCTH 3IEKTpUYECKOro mojsd. [IpvMHIMI Ccynepno3suuuy 3JIEKTPUYECKUX ITOJICH.
JInHuM HanPsHKEHHOCTH 3JEKTPUUYECKOTO MOJIS.



Pabota cun snekrpoctatudeckoro mojs. [lorennuan. Paznocts moteninuanos. [IpoBogHUKN H
JURJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0J€e. JusaekTpuyeckas npoOHUIaeMOCTb.

DnekTpo€MKocTh.  KoHaeHcatop. DIeKTpOEMKOCTh IUIOCKOTO  KOHJIEHCATopa. JHEPrus
3apsHKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
JNEKTPOCTATUYECKAsT 3allUTa, 3a3€MJICHHUE JJICKTPONPUOOpPOB, KOHACHCATOP, KOMUPOBATHHBIN
armapar, CTpyHHbINA IPUHTEP.

Jlemoncmpayuu

Y CTpoicTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

B3aunmopeiicTBre Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTpUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIUDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATOpa OT IUIOLAAM IJIACTHH, PACCTOSHMS
MEXy HUMH U TUSJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

DNEeKTpUYECKU TOK. YCIIOBUSI CYLIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuia
ToKa. [ IoCTOSIHHBIN TOK.

Hanpsixenune. 3akon Oma aiig yyacTka Henu.

DNEeKTpUYECKOe COMPOTUBIICHUE. YEIbHOE COIMPOTHBIICHHE BemiecTBa. llocienoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyns—JIernia. MOIIHOCTh 3JIEKTPHYECKOTO TOKA.

DNEeKTpOABMAKYIasg CHJIA M BHYTPEHHEE CONPOTHBIIEHHE HCTOYHMKA TOKa. 3akoH Oma aid
MOJTHOM (3aMKHYTOM) AJieKTpuaeckoit nemu. KopoTkoe 3aMpIkaHue.

DNEeKTpOHHAs: MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTbh CONPOTUBIICHHUS] METAJJIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DneKkTpuyecKkuil TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHAsI M IPUMECHAsI MPOBOAMMOCTH MOJIYITPOBOJHUKOB. CBOMCTBA p—
n-nepexoja. [ToxynmpoBoJHUKOBBIE TPHOOPEI.

DONeKTpUYeCKH TOK B pacTBOpaxX M paciulaBaX dJIEKTPOJIUTOB. DJIEKTPOTUTHUECKAS
Jquccouanus. JIeKTPoIIn3.

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIN pa3psia. MomHus.
[na3ma.

TexHuueckue yCTpPOWCTBA W TPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJBTMETpP, PEOCTar,
HMCTOYHUKU TOKa, JJIEKTpOHArpeBaTelbHbIe MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMET]P
COTIPOTHUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIA JTHOI,
rajibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh  COMPOTHUBIEHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOMIAIH
MONEPEYHOr0 CEYEHUsI U MaTepuana.

CwmerranHOE COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe wu3MepeHHue >IEKTpoABMKYIIEH cuiabl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
3JIEMEHTa M OLIEHKA BHYTPEHHETO CONPOTHBIICHUSI.

3aBUCHUMOCTbH CONPOTUBIIEHUS METAJJIIOB OT TEMIIEPATYpHI.

[TpoBOAMMOCTE 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAMMOCTb BO3TyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Vuenuueckuii sxcnepumenm, 1ab6opamopHule pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABMKYILEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.



Hab6mronenue snexrposnusa.

MexnpeamMerHblie CBA3U

N3yuenne kypca ¢usuku O6azoBoro ypoBHsS B 10 Kiacce OCYHIECTBISIETCS C  YYETOM
COJIepIKATENbHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTHH.

Mescnpeomemmusie noHamusl, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO TMO3HAHUS: SIBIICHHE,
HayuyHbIi (akt, TUMOTe3a, (u3NUecKkas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTeMbl ypaBHEHUH, IUHeWHas QyHkuus, napaboia, runepdosia, ux
rpaduKd W CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIMHM: CHHYC, KOCHHYC, TaHTE€HC, KOTaHIEHC,
OCHOBHO€ TPUI'OHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIMH HA OCH KOOPAHMHAT, CIOKECHUE
BEKTOPOB.

buonocus: mexanmueckoe ABMKEHUE B KUBOH npupoje, nuddysus, ocMoc, TErI000MeH KUBBIX
OpraHu3MoB (BU[bI TEIUIONEpPEayH, TEIJIOBOE DPABHOBECHE), AJIEKTPUUYECKUE SBICHUS B KUBOU
MIPUPOJE.

Xumus: NHUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHHE aTOMOB W MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KMJKOCTEM U ra3oB, 3JIEKTPUUECKHE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOLUALINS, FAJIbBaHHKA.

T'eocpaghus: BNaXXHOCTH BO3/AyXa, BETPHI, 0apOMeETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHME ABWKEHMHM C MCIIOJIb30BAHMEM MEXAHU3MOB, YYET TPEHHS B
TEXHHKE, TOJIIUITHUKH, UCTIOJIb30BaHNE 3aKOHA COXPaHEHHs UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JBUTaTelb BHYTPEHHErO CropaHusi, IapoBas TypOuWHa, OBITOBOM  XOJOJUJIBbHUK,
KOHJIULIUOHEP, TEXHOJIOTMH MOJYyYEHUs] COBPEMEHHBIX MAaTepUaoB, B TOM YKCJIE HAHOMATEpUATIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3allMTa, 3a3€MJICHHE AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, SJEKTPOHATPEBATENbHbBIE TPUOOPHIL, JIEKTPOOCBETUTENbHBIE TPHUOOPHI, FaTbBAaHHUKA.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUS ITPOI'PAMMBI 1[I0 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIET'O OBPA30BAHUA

OcBoenue yuebHoro npeamera «Pu3nKa» Ha YPOBHE CpeHETO 00Iero oopasoBanus (0a30BbIi
YPOBEHb) JOJDKHO OOECHEYHTh JOCTHXKEHUE CIEAYIOIIMX JHUYHOCTHBIX, METallpPeIMETHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yibTaThl OCBOGHHS ydeOHOoro mnpenmera «@DHU3UKa» OIKHBI OTpaxarThb
TOTOBHOCTh M CIIOCOOHOCTh OOydaromuxcss PYKOBOACTBOBAaThCS COHOPMUPOBAHHON BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPUEHTAIMii, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAAULIUOHHBIM IICHHOCTSIM POCCHUKCKOTO OOIIECTBa, PACHIUPEHUE KU3HECHHOTO
OMbITAa U ONBITA JIEATEIBHOCTH B MPOIECCEe peajr3aliid OCHOBHBIX HANpaBiCHH BOCIHUTATEIHHON
NEeSTEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 001eCTBa;

MPUHATAE TPAAUIIMOHHBIX  OOIICYEIOBEYECKUX T'YMAHUCTHYECKUX M JIEMOKPATHUYECKHUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIHHOCTh B MHTEpPEcax TIPa)kJTaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aHMMOJCHCTBOBATh C COIUAIBHBIMU WHCTUTYTAMHU B COOTBETCTBHH C MX (PYHKIIMSIMH U
Ha3HAYCHHEM;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEIbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)kIaHCKOW UJICHTHYHOCTH, ATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSIM POCCUHUCKUX YUYEHBIX B
obnact (GU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCThH OIIEHUBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICH HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIILHOCTH YUYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOUas SCTETUKY HAy4YHOTO TBOPYECTBA, IMPHUCYILIETO
¢bu3nuecKkoil Hayke;

5) TpyA10BOr0 BOCIIHTAHUSI:

WHTEpEeC K pa3Iu4HbIM cepam mpodeccuoHaIbHON AesSTeIbHOCTH, B TOM YHCII€ CBSI3AHHBIM C
¢bu3uKol W TEXHUKOH, YyMEHHE COBepIIaTh OCO3HAaHHBIM BBIOOp Oyaymiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 00Opa3oBaHHIO M caMooOpa3oBaHHIO B oOnacTu (U3MKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKON  KYJbTYpbl, OCO3HAaHHE TJOOATBHOTO  XapakTepa
IKOJIOTHUECKUX TPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBIICHHE JCHCTBHII B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHMS IEleH
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEeHHE OMBITA JCSITEIBHOCTH JKOJIOTHUYECKOW HAIMpaBICHHOCTH HAa OCHOBE HMMEIOITUXCS
3HaHUU TI0 (pH3HKe;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(hOPMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
¢bu3nueckoil HayKH;

OCO3HAaHWE IIEHHOCTH HAY4YHOW JesATeNbHOCTH, TOTOBHOCTH B TMpolecce U3y4YeHUs (HU3MKU
OCYIIECTBIISATH MPOEKTHYIO U UCCIEI0BATENIbCKYIO NEATEIbHOCTh HHINBUYAIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS
ba3oBble Jiornueckue 1eMCTBUA:



CaMOCTOSITENTFHO ~ (OPMYJIMPOBATh M aKTyaJlM3UpOBaTh MPOOJIEMY, paccMaTpuBarh €€
BCECTOPOHHE;

OTIPENIEINIATH IIEITU IEATSILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUHU MX TOCTHKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;

pa3pabarbIBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM aHaIM3a UMEKOIIUXCS MaTepUAIbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBUE pPE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIIEICTBUHN ACITEILHOCTH;

KOODJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBUSAX pEabHOIO, BHUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KHU3HEHHBIX TPOOIIEeM.

Ba3oBble uccienoBarejibcKue 1eHCTBUS:

BJIQJICTh HAYYHOU TCPMHUHOJIOTHUEH, KITFOYCBBIMH MTOHITUSIMHU B METOJaMU (PU3NIECKOI HAYKH,

BJIQJICTh HaBbIKAMH y4eOHO-HCCIIEIOBATEIBCKON U TPOSKTHOM JIEATENILHOCTH B 00J1aCTH (DPU3UKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEUICHHS 3a7au (PU3UICCKOTO
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

BJIAJICTh BUJAMHU JCATCIBHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUS, €ro HWHTEPIpETAINH,
MPeoOpPa30BAHUI0 M MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CUTYalUsSX, B TOM YHUCJIC MPH CO3JTaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKU;

BBISIBJISTH MPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTYaTU3UPOBATh 337a4y, BBEIBUTATh TUIIOTE3Y €€
pellieH sI, HaXOJUTh apTyMEHTHI Ul J0Ka3aTelbCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH PEIICHUS;

AHAJIM3UPOBATh MOJIyUYCHHBIC B XOJIC PEIICHUS 3a7aull Pe3yJIbTaThl, KPUTHUECKU OLEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 3a/layd B OOpA30BATEIbHON NESITEIHHOCTH, B TOM
qHCIIe TIPU U3YICHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh NEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanueii:

BIIa/IETh HaBBIKaMU MONyueHUs: HHGopMaIuu GU3NYECKOTO COACPKAHUSI U3 UCTOUYHHUKOB PA3HBIX
TUTIOB, CaMOCTOSITEJIbHO OCYIIECTBJIATH TIIOMCK, AaHajdN3, CHUCTEMATH3alMI0O ¥ HWHTEPIPETALNIO
nH(OpMAaILIUY PA3NUYHBIX BUIOB U (GOPM MPECTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 3a/ad C COOJIFOJICHHEM TpeOOBaHUN
PrOHOMHUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ITUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThI (PHU3UYECKOTO COAEPKAaHUS B Pa3jIMUYHBIX (hopMarax ¢ yu€TOM Ha3HAuUCHUS
nHQOpPMAIMA ¥ TEJICBOH  ayJAWTOPHH, BBIOUpAas ONTHMAIbHYIO (OpMYy TPEACTaBICHUS U
BU3YaJIH3aIiu.

KoMMmyHuKaTHBHbBIE yHUBEpPCAIbHbIE YUeOHbIE TeiCTBUS:

OCYIIECTBISATH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JEeSTENbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHM)IMKTHBIX CHTYAI[Mi U CMATYATh KOH(IHKTHL,

Pa3BEPHYTO M IOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIEeCTBA KOMaHIHOW ¥ HHIUBHYy JTbHOU PaOOTHI;

BBIOMpATh TEMAaTUKYy W METOJbl COBMECTHBIX JEHCTBUU C Y4ETOM OOIIMX HWHTEPECOB H
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHBA;

MPUHUMATD [IETTH COBMECTHOM AESITeNbHOCTH, OPTAaHH30BBIBATH U KOOPIUHUPOBATE JEHCTBUS IO
e MOCTM)KEHUIO: COCTAaBJISATH IUIAH JCHCTBUH, paclpelneNsaTh POl ¢ y4€TOM MHEHUN Y4YacTHUKOB,
00CYyKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa W KAXKIOTO YYaCTHHKA KOMAaHIbI B OOLIMI Pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;



IpeaJiaraTb HOBBIE MPOEKTHI, OLIEHMBaTh HUIEHM C NO3ULUHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKOU 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IMOBEJIECHUE B PA3IUYHBIX CUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHble yHMBepcaJbHbIE y4eOHbIe JeiicTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO  OCYIIECTBIISITh [MO3HABATEIbHYIO JESATENIBHOCTh B 00JIacTH (U3MKH U
ACTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTABUTh U ()OPMYIHUPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOATENIbHO COCTABJIATh IUIAH PELIEHHS pacdy€THbIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS TPAKTHYECKON PabOTHI ¢ yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIIMIM;

paciupsaTh paMKH y4eOHOTO MPpEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIM BHIOOpP, ApryMEHTHPOBAThH €ro, Oparh Ha ce0si OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MIPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh ()OPMUPOBAHUIO U TPOSIBICHUIO APYAUIMH B 00JACTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIbTYPHBINA YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH IT03HABATEIHHOW pEeIIEKCHH KaK OCO3HAHMS COBEPINACMBIX JEHCTBUH H
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHHUIA;

WCIIOJIb30BaTh IPUEMBI pe(hICKCUU JIJIsl OLICHKH CUTYAaIlMH, BEIOOpA BEPHOTO PEIICHUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIBHOCTH;

MIPUHUMATD ce0sl, MIOHMMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHATN3€ PE3YIbTATOB JACSITEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mnporecce mocTukeHHs] JIMYHOCTHBIX PE3YJIHTATOB OCBOEHHUS IMPOTPAMMBI MO (PU3MKE JIS
YpOBHSL CpelHero ooOmero o0pa3oBaHUA Yy OOYYArOMIMXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIN
WHTEJUICKT, TIPEIoIararomi chopMUpOBaHHOCTS:

CaMOCO3HAHUs, BKIIOYAIOIIET0 CHOCOOHOCTh TMOHHMMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJIETH HAMPABIICHUS PA3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOUN Cephl, OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHHE, CIIOCOOHOCTH aanTHUPOBATHCS K HSMOIMOHAIBHBIM HW3MEHEHUSM W TPOSBIISTH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIUU, BKIIOYAIOIEH CTPEMIICHHE K TOCTHKEHHIO 1IETTH U YCIIeXY, ONTUMU3M,
WHUILIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIOYAIOMIEH CIOCOOHOCTh TOHWMATh AMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEIKHUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMH
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3pemiaTh KOH(IUKTHL.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kiiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE HOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

JEMOHCTPHPOBaTh Ha MPUMEpPAX pOIb U MecTo (Gu3uKu B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTUHBI MHUpa, B Pa3BUTUN COBPEMEHHONW TEXHHKHM W TEXHOJIOTHMH, B NPAKTUYECKOMN
JEeSATEIbHOCTH JIIO/IEH;

YYUTBIBaTh TPAHUIIBI TMPUMEHEHUS W3YUYEHHBIX (DU3WYECKUX MOJENel: MarepuaabHas TOYKa,
WHEepIHMAaIbHAs CUCTEMa OTCUETa, aOCOMOTHO TBEPAOE TEJO, UICATBbHBIN ra3, MOJIEIN CTPOSHUS T'a30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AJIEKTPUUYECKUI 3apsi IpU pelieHnu GU3NYECKUX 3a/1a4;

pacmno3HaBaTh (PU3NYECKHUE SBICHUS (IIPOLIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKOW TEOPUM CTPOCHMS BEIIECTBA M AJEKTPOJWHAMHMKHU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE MaJIeHUe Tell, ABMKCHHUE MO OKPYKHOCTH,
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UHepLUs, B3auMoeiicTBue Ten, nuddysus, 6poyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEN U TBEPIBIX
TeJ, U3MEHEHHe o0BhEMa Ten MpU HArpeBaHUU (OXJIAXKICHHUU), TEIJIOBOE PaBHOBECHE, HCIIApEHUE,
KOHJICHCAllMs, IUIaBJICHUE, KPUCTAJUIM3alUs, KUIEHHUE, BIAXKHOCTh BO3yXa, MOBBILICHUE JAaBICHUS
ra3a Mpu €ro HarpeBaHWM B 3aKPBITOM COCYy/€, CBSI3b MEXKIy IapaMeTpaMu COCTOSHHS Tra3a B
M30IIpOoLECcCax, MEKTPU3ALNS Tell, B3aUMOIECHCTBUE 3apsI0B;

OIHCHIBATh MEXAHUYECKOE JIBIKCHUE, MCIONB3Yys (DU3MYECKHE BEIMYMHBI: KOOpJIWHATA, MYTh,
IepeMenieHue, CKOpPOCTh, YCKOPEHHME, Macca Teja, CUjla, MMIIYyJIbC Teja, KMHETHYeCKas SHeprus,
MOTEHIMAbHAsL DJHEpPrusi, MeXaHuWyeckas paboTa, MeXaHWYECKas MOIIHOCTb, IPU ONUCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHHS U €IUHUIIBL,
HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (DU3NYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMH;

OIMCHIBATh U3yYEHHBIE TEIJIOBBIC CBOWCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIONB3YS (pusnueckue
BEJIMYUHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss KMHETHYECKash SHEPrusi XaOTUYECKOTO JIBHXKCHHS
MOJIEKYJI, CPEAHEKBAJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI JSHEPrus,
pabota raza, K03 PUIMEHT MOJIE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENS; NIPU OMHCAHUH MPABUILHO
TpPakToOBaTh (PM3UYECKUN CMBICT HCIOJB3YEMbIX BEITUYMH, UX O00O03HAYCHHs] M €AMHMUIIbI, HAXOAUTH
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMYMHY C JPYTUMHU BEITMUNHAM;

ONKCHIBaTh HW3YUYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DSJIEKTPUUYECKHE SIBJIICHUS
(mporuieccpl), HCMONB3YsT (DU3MYECKHE BEIWYMHBL: DIEKTPUUYCCKHNA 3apsf, DJIEKTPUYECKOe IIOoJIe,
HaIpsHKEHHOCTD MOJIs1, NOTEHIMAN, Pa3HOCTh NOTEHLHMAJIOB; HPU ONHMCAHUM IPABUIBHO TPAKTOBATh
(U3MYECKUN CMBICIT HCIIOJIb3YeMbIX BEIWYMH, MX OOO3HAYCHUS W CIUHHIIBI; YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIIME TaHHYIO (PU3MUYECKYIO BEIHUUHY C APYTUMHU BETMUYUHAMU;

aQHAIM3UPOBATh (U3MUYECKHUE TMIPOLECChI M SIBJICHUS, HWCIONB3YS (HU3UYECKHEe 3aKOHBI U
NPUHLIUNBL: 3aKOH BceMupHoro taroreHus, [, II u III 3akonel HeroTOHA, 3aKOH coxpaHeHUs
MEXaHWYECKON SHEPTruH, 3aKOH COXPAHECHHUsS] MMIYJIbCA, MPUHIMI CYNEPHNO3ULIMH CHJI, MPUHIUI
paBHOIIpaBUsS HMHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJSIPHO-KHHETUYECKYI0 TEOPUI0 CTPOEHUS
BEILIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEM KMHETHUYECKOM SHEPTUM TEIJIOBOTO JBUKEHUSI MOJICKYJI C
abCOMIOTHON TeMIepaTypoil, MEepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHUS JJIEKTPUYECKOTrO
3apsia, 3akoH KyiioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €M0 MaTeMaTHYECKOe
BBIp@KEHHUE U YCIIOBUS (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TMPHUHIUIIBI JCHCTBUS MAalllMH, NMPUOOPOB M TEXHUYECKUX YCTPOMNCTB;
pa3nuyaTth yCIOBHUS X O€30MAaCHOTO HCIOIb30BAHUS B MIOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCJICIOBAHUIO (PU3WYECKUX SBJICHHM U TIPOIIECCOB C
MCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUI, MpH 3TOM (OpMYyIHUPOBATH MpoOIeMy/3a1auy U
TUIOTE3y Y4eOHOro SKCIEPUMEHTa, coOMpaThb YCTAHOBKY M3 MpPENJIOKEHHOro 000pyI0oBaHMUs,
MIPOBOAMTH OMBIT U OPMYITUPOBATH BHIBOIBI,

OCYIIECTBJISITh TIPSIMbIE M KOCBEHHBIE M3MEpPEHUs] (U3MYECKUX BEJIMYWH, TIPH 3TOM BHIOMpATH
ONTHUMAJIBHBIA CIOCO0 H3MEpPEeHUsT M HCMOJIb30BaTh H3BECTHBIE METOJbI OIIEHKH MOTPelIHOoCTen
U3MEPECHU;

HCCIIEIOBaTh 3aBHCUMOCTH MEXAy (PU3NYECKHMMH BEIMYMHAMHU C HCIIOJB30BAHHEM MPSIMBIX
W3MEPEHHUH, TIPU DJTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh PE3yJbTATHl MOJTYYECHHOMN
3aBUCHMOCTH (DU3MUYECKUX BEIWYMH B BUIE TaONWI U rpaduKoB, AeNaTh BBIBOJBI M0 pe3yJbTaTaMm
UCCIIEIOBaHMUS;

coOMroaTh mpaBuia OE30MacHOTO TpyAa MpU MPOBEICHUU HCCIEIOBAHUN B paMKax yuyeOHOTO
SKCIIEPUMEHTa, Y4YeOHO-MCCIE0BAaTENbCKOM W TMPOEKTHOW JAESITENbHOCTH C HCIOJIb30BAaHUEM
WU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

pemars pacyéTHbIe 3aJaud C SIBHO 33JaHHON (U3NYECKOM MOJENBIO, UCMOIb3Ys (pU3NYECKUE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUS 3a/1a4ll BEIOUPATh (GPU3HUECKYIO MOJEIb, BEICISATh
¢dbuzmveckue BeTUYMHBI U (HOPMYIbI, HEOOXOIWMBIE Isg €€ pEIICHHsS, MPOBOAUTH PacUEThl M
OILICHUBATh PEALHOCTh MOJYYCHHOTO 3HAaYeHHs (PU3UIECKON BEITMYMHBI,

permaTh KavyeCTBEHHBIC 3a/ladyd: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO IIETIOYKY
paccyXJIeHHii ¢ OTIOPOi Ha U3yUeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

MCIOJIb30BaTh MPHU PEIICHNUU YYeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTUU IS
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETANUN W TPEICTABICHUS Y4eOHOW WM HAayIHO-TIOMYJISIPHOM
nH(pOpMaLIUY, TOTYYEeHHONM M3 Pa3IUYHbIX MCTOYHMKOB, KPUTHUECKH aHAIM3HPOBATh IMOIyYaeMYIO
UH(pOPMAIINIO;



MPUBOJUTH MPUMEPHI BKJIa/a POCCUNUCKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOM KM3HM JJIsi 00ecredeHus
0€30MacHOCTH TMpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKHMMHU YCTPOHMCTBAMHM, Ui COXPAHEHUS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpee;

paboTaTe B Tpymnme ¢ BBIMOJHEHHEM DPa3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBaTH paboTy
IPYNIbl, PallOHAIbHO paclpeeiaTh 0053aHHOCTH M IUIAHUPOBAThH JIEATEIbHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJEKBaTHO OLICHMBAaTb BKJIAJ KaXJOr0 U3 YYacTHUKOB TpYNNbl B pEIICHUE
paccMaTpuBaeMoii poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHME 10 KJTACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne n/m NMPoOrpaMmblI Bcero :fgﬁ'*::::ﬂbm’le ;I;’ 62:)];’1:;1'16(:1(1/16 o0pa3oBaTebHbIE PECYPChI
Paznean 1. PUSUKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
11 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 buGmnorexa LIOK
' https://m.edso0.ru/7f41bf72
Hroro no paszaeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika > https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Junamuia ! https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHbI COXPAHEHHUS B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
HWroro no paszaeny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOMHAMMKH 10 . https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' ®a3oBbIe TEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no paszaeny 24
Paznea 4. 9JIEKTPOANHAMUKA
bu6mmorexa [IOK
41 DJIeKTPOCTATHKA 10 1 https://m.edso00.ru/7f41bf72
42 [TocTostHHBIN SNEKTpUYECKU TOK. TOKH B 12 1 bubnmoreka [JOK
' pa3JIUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no paszaeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3

I[TPOTPAMME
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