PabGouasi nporpamma no yuyeo0Homy npeamery «@usznka»
(Yriry0J1eHHbIH YPOBEHBb)

@enepanpHas paboyas mporpaMma Mo ydeOHOMY mnpenmery «Duznkay
(yrmyOnenHbli  ypoBeHb) (mpeameTHas — oOnacte  «EcTecTBeHHO-HayuyHBIE
MpeaMeThI») (Aajnee COOTBETCTBEHHO - ITporpaMmMma 1o gusuke, Gu3uka) BKIOYAET
coliepkaHue OOy4eHHs, IUIAaHUPYyEMbIE pPE3yJIbTaTbl OCBOEHHUS MPOrpamMMbl IO
busuke.

COAEPKAHUE OBYUEHUSA
10 KUIACC

Pazgen 1. Hay4Hnblii MeTOA MO3HAHUS IPUPOABI.

®duszrka — pyHAaMEHTaIbHAS HayKa O npupoje. HaydHbiit MeTos mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PUBNUYECKUX SBIICHUU.

OKCHEpUMEHT W TEOpHsl B Tpollecce Mo3HaHus mpupoasl. Habmomenue u
AKCIIEPUMEHT B (PU3HUKE.

CnocoObl  u3MepeHus (U3NYECKUX BEJIMYUH (QHAJIOTOBbIE W LHU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[lorpemHocT  WU3MeEpeHM  (QU3MYECKHX  BeNWYUH  (a0coiroTHas U
OTHOCHTEJIbHA).

MonenupoBanue (QpU3NYECKUX SIBICHUN M MpPOLECCOB (MaTepuaibHas TOYKA,
abCOJIOTHO TBEPAOE TENO, HjealibHas >KUJKOCTb, MJI€AJbHBIM Ta3, TOUYCUYHBIN
3apsn). I'nnore3a. @PU3NYECKH 3aKOH, TPAHULBI €r0 IPUMEHUMOCTU. Du3nyeckas
TEOpHUS.

Pons u Mecro ¢puzuku B GopmMupoBaHMM COBPEMEHHOM HAYYHON KapTHUHBI
MHUpa, B PAKTUYECKON JEATEIbHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

N3mepenre cuibl TOKAa U HANpSOKEHUST B IEMU TMOCTOSHHOTO TOKAa IPHU
MTOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1u(poBoil saboparopuein no ¢usuke. [Ipumepsl usmepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYHKOB.

Paszpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOIO JBHIKECHMUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUUH Ha OCU CHCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUKH, UX MPOEKIMM HAa OCHU CHUCTEMBI KOOpJUHAT.
CroxeHune nepeMele i U CI0KEHHE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbHOM TOUKU OT BPEMEHHU U UX
rpaduku.



CBobOogHoe maaeHHE. YCKOpPEHHE CBOOOJHOrO IMajacHus. J[BrmkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJHMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaibHOU TOYKU OT BPEMEHU U UX TpapuKu.

KpuBommnennoe  nBuxkeHue. JIBkeHWe  MaTepUalbHOM  TOYKH IO
OKPY>KHOCTH. YTJOBas M JIMHEWHasi cKopocTh. Ilepmon u uactora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJTHOE
YCKOpPEHHE MaTepUaIbHOU TOUKH.

Texnuueckre yCTpPOHWCTBA U TEXHOJOTMYECKHUE IMPOLIECCH: CHUAOMETP,
INBWKCHUE CHaApsAOB, LEIMHbIE, LIECTEpEHYAThIE U PEMEHHBIE MEepelayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mopnens cucTeMbl OTCUETA, WIUTFOCTPALMS KWHEMATHYECKHX XapaKTEPUCTHK
JBUKEHUS.

Crioco0bI UCCieTI0BaHUS IBUKCHUM.

NnmrocTpanus npeaenbHOro Nnepexoia i \BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGnrogenne aBuxkeHus Tena, OPOIIEHHOTO MOJ YIVIOM K TOPU30HTY U
TOPU30HTAIBHO.

HarmnpaBieHnue ckopocTy npH IBHKEHHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTel, TPAEKTOPUIA, CKOPOCTEN JBUKEHUSI OJJHOTO U TOTO K€ Tesa
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

N3yueHue HEpaBHOMEPHOI'O JBMKEHUS C LIEJIBIO ONpPEAEIICHUs] MTHOBEHHOMN
CKOPOCTH.

N3mepeHne yCKOpeHHUsl NpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH NYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM
JIBUKECHUU.

N3mepenne  yckopeHus  cBOOOAHOro  majaeHuss  (PEKOMEHIOBAaHO
UCITI0JIb30BaHME U (PpOBOY Ta00paTOpun).

W3yuenue JABMKEHUS Tena, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIOTE3Bl O TMPSMOM MPOMOPLUHUOHAIBHONW 3aBUCUMOCTH MEXKIY JaIbHOCTHIO
[0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

W3yuyeHue [BWXKEHMSI Tela IO OKPY)KHOCTU C IIOCTOSHHOW IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEPHOa OOpaleHUs] KOHUUYECKOTO MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH HproroHa. MHepumanbHble cucteMsbl orcuéra. [IpuHImMn
oTHocuTenbHOCTH ['anmunes. HemHepruanbHble cUCTEMBI OTCU€Ta (OMpeEeieHUeE,
MIPUMEDHI).

Macca tena. Cuna. [IpyHIun cynepno3unmu Cuil.

Bropoi 3akoH HeroTOHA 1151 MaTepraibHOU TOUYKH.



Tpernii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. OKBUBAJIEHTHOCTh TPABUTALMOHHON U
WHEPTHON MAaCCBI.

Cuna TsKeCTU. 3aBUCUMOCTb YCKOPEHUSI CBOOOJIHOTO TAJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTBbIO IUIAHETBI M OT reorpauyeckod IMHPOTHL. JIBH>KEeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, mBuxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpPEeHUs CKOJNBXEHUS M CUjla TPEHUS
nokosi. Koadpduuuent tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Teia B
AKUJKOCTU WJIK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuia Apxumena.

TexHuueckre yCTpPOWCTBA M TEXHOJOIMYECKUE MPOLECCHI: IMOAIIMITHUKHY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HabGnronenue nBUKEHUS TEJN B MHEPLMAIBHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

ITpuHIMIT OTHOCUTEIBHOCTH.

Kauenue nByX WWIMHIPOB WIM IIAPOB Pa3HOM Macchl C OAMHAKOBBIM
YCKOPEHHEM OTHOCUTEIbHO HEMHEPIUATbHOW CUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOJICUCTBYIOLIEH MMPUIIOKEHHBIX K TETY CHII C IPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHUE B MHEPIMAIbHOM CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3mepenune macc mo B3anMOJICUCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaICHHUH.

[{enTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHHSI IOKOS, KAYEHUSI U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

W3mepenne paBHONEHUCTBYIOIIEH CHJI MPU JIBHIKEHHHM OpycKa MO HAKIOHHOMN
MJIOCKOCTH.

[IpoBepka TUNOTE3bl O HE3aBUCHMOCTHM BPEMEHHU JABHKEHUS Opycka 10
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanre 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IMPYKUHE U
pE3UHOBOM 00pasiie, OT X JAehopMaIlii.

N3ydeHne NBUKEHUSI CUCTEMBI Tell, CBA3AHHBIX HHUTHIO, IEPEKUHYTON 4Yepes
nErkuit OJIOK.

N3mepenne ko3¢ duiiieHTa TPEeHUsl MO BEJIUYHHE YIIIOBOTO Ko3(duimenTa
3aBUCUMOCTH F,(N).

HccnenoBanue ABMXKEHHSI OpyCKa MO HAKJIIOHHOM IUIOCKOCTH € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3yuenue ABMKEHUS Tpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AGcomoTHO TBEpAOE Teno. [locTynaTenbHOEe W BpallaTEIbHOE JBUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxxeHue cuil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeycTONYMBOE, O€3pa3inuHOe PAaBHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHUE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKyMm.

HccnenoBanne yciuoBHM paBHOBECUS TBEPAOrO Tela, HUMEKOLIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydeHnne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpanenusn 6 mexaHuke.

NmMnysibc MmaTepuaabHON TOYKH, CUCTEMBI MATEPUANIBHBIX TOYEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnyJibe CUIIBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTrBHOE BMXEHUE.

MoMeHT uMmIyibca MaTepuanbHONl TOYkW. lIpencraBieHue o coxpaHEHHH
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX IMOJISX.

PaGora cuiapl Ha MalloM W Ha KOHEUYHOM IepeMelieHuH. [paduueckoe
npecTaBiIeHue pabOThl CHIIBI.

MoniHOCTb CUIIBI.

Kunernueckass sHepruss MarepuaibHOMl TOuykH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.

IloTeHUIMaNbHBIE W HENOTEHIMANbHBIE CUibl. lloTeHumaneHass sHeprus.
[loTenmanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxkuHbl. [loTeHImanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Tmose. [loTeHuuanbHas sHEprus
Teja B TPAaBUTALIMOHHOM T0JI€ OJTHOPOJHOIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHYECKasA CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHUEM MEXaHHUYECKOU SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPIUN.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyn Uil MICAUTBHOW >KUJKOCTH KakK CJEJICTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBI MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKAaXx.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE IBHKEHUE.

N3mepeHne MOITHOCTHU CUJIBI.



W3meHeHune 2Hepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe npeBpalieHHs KUHETUYECKOW WM MOTECHUHUAIBHOM JSHEPrUd IpHU
JIEUCTBUM HA TEJIO CUJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEPruu Mpu CBOOOTHOM MAICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepeHne nMmyJiibca Tea o TOpMO3HOMY Iy TH.

W3mepeHne cuitbl TSIru, CKOPOCTU MOJENH SJIEKTPOMOOHUIS M MOIIIHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCa IPU YIIPYTOM B3aUMOJACHCTBUM.

N3Mepenne KHHETUYECKOW YHEPT UM TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS MOTEHIIMATBHOM SHEPTUH MPY>KUHBI ¢ PaOOTOM CHIIBI
TPEHUSI.

Onpenenenne pabOTHI CHJIBI TPEHUS TPU JBIDKCHHH Tella MO HAKIOHHON
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa 1 TEPMOJAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUl.

OcCHOBHBIE MOJOXEHUS MOJEKyIsipHO-KuHeTnyecko teopun (MKT), ux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBukeHHE. XapakTep
JIBW)KEHUSI U B3aUMOJCHCTBUSA 4YacTUl] BemiectBa. Mojaenu CTpOeHus Ta3oB,
KUAKOCTEH M TBEPABIX Teld U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHX
monened. Macca u pasmepsl Mosiekyn (atomoB). KonudectBo BemiecTBa.
ITocrostnnast ABorajipo.

TeroBoe pasHOBecue. TemmepaTypa u cnocoOwsl e€ u3Mmepenus. lllkama
temnepatryp Llenbcust.

Mogenb uaealbHOrO raza B MOJEKYJISIPHO-KUHETUYECKON TEOPHUU: YACTHIIBI
rasza JABWKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenzaeneeBa—Knaneiipona. AOcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3omnpoiiecchl B
UJCIbHOM Tra3e ¢ TOCTOSHHBIM KOJMYECTBOM BeliecTBa. ['paduueckoe
MIPe/ICTaBIEHUE U30IMPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsa3p  MEXIy JaBICHUEM W  CPeAHEM  KUHETHYECKOW  DHeprueu
NOCTYIATEIBLHOrO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro ra3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJIIPHO-KMHETHUECKOW TEOPUH UJI€aTTLHOTO Ta3a).

CBs13b a0CONIOTHOM TeMIIEPATYphl TEPMOAMHAMUYECKON CUCTEMBI CO CpeHEN
KUHETUYECKOU 3HEepruei MoCTyNnaTeIbHOr0 TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCH: TEPMOMETD,
OapomeTp, MoTydyeHne HaHOMAaTePHUAaJIOB.

Hemoncmpayuu.

Mojeny IBUKEHHS YaCTHUI] BEILIECTBA.

Mogenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KuIKOCTEN.

Mogaens onbita LlTepHa.

[IpuTsykeHrE MOJIEKYI.



Mogenu KpucTamIn4ecKuX peueToK.

Habmoienue u ncciaenoBaHue H30MPOILIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanne mporecca yCTAHOBIEHHS TEIUIOBOTO PAaBHOBECUSA  IIPHU
TEIJI000MEHE MEXKTY TOPSYE U XOJIOAHOW BOJOM.

W3yyeHue H30TEpPMHUECKOro IMporecca (PEKOMEHIOBAHO HCIIOIb30BAaHUE
udpoBoii 1aboparopun).

N3ydeHne n30X0pHOro mnporuecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T/]) cucrema. 3amaHvie BHENIHUX YCIOBUM A
TEPMOJIMHAMHUYECKOW CUCTEMBI. BHENTHME 1 BHYTpeHHHUE mapameTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CpPEIHUE 3HAYEHUS BEIMYMH, OMHCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hauao TtepmoamHamuku. CamMonpoW3BOJIIbHAS — PEJIAKCALIAS
TEPMOJIMHAMHYECKOW CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnens wuaeanbHOrO0 raza B TEpPMOAMHAMUKE — CHUCTEMAa YpaBHEHUM:
ypaBHeHHEe MenaeneeBa—KiamneiipoHa U BbIpa)KEHUE U1 BHYTPEHHEN JHEPTUU.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHIIEHTpAlMs YaCTHIl, BHICOKHE
TeMnepaTypbl. BeipaxkeHue 11l BHYTPEHHEW SHEPTrUud OJHOATOMHOTO MEaJIbHOIO
rasa.

KBa3zucraTnueckue u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas pabota B TepMoJUHaMKKe. Beruncinenue paboTsl 1o rpaduxy
npouecca Ha pV-auarpaMmme.

Teronepemaua  kak  crmoco®  WM3MEHEHHWS ~ BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKON  cucTeMbl 06e3  coBepuieHusi paborel. KoHBekuus,
TEIUIONIPOBOHOCTb, U3IyUYCHHE.

KomnuectBo temnorel.  TermmoéMKocTs Tena. YIenpHas W MOJISIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHue Maiiepa. YaenpHas TeIIoTa CropaHus
toriuBa. Pacuér komuuecTtBa TemIOTHI mnpu Temionepenade. I[lonstue o0
aanabaTHOM Ipolecce.

IlepBblii 3aKOH TepMOJMHAMUKHA. BHyTpeHHss sHeprus. KoinuecTBo TEmIoTh
U paboTa Kak Mepbl M3MEHEHHs BHYTPEHHEW HHEPruu TEPMOJUHAMHYECKOU
CUCTEMBL.

Bropoii 3akOH TepMOAMHAMHUKM Uil PABHOBECHBIX IIPOLIECCOB: 4Yepes
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eAMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMHMKH Ui  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXKHO TIepeaaTh TEIUIOTY OT 00Jiee XOJIO0AHOro Tena K 0ojiee HarperoMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIECCOB.

[Tpunnune! aectBus TermoBbix MammH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Hukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIIOJb30BaHUS TEIUIOBBIX ABUrarenei. TemioBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.



TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: XOJIOAUIIBHUK,
KOHAMIIMOHED, NM3EIbHBIA M KapOIOpaTOPHBIM JBUTaTeNH, HapoBas TypOuHa,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTaHUYECKOTO TOIIMBA [
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTtuyeckoM pacIliupeHUH.

Bo3aymHoe oruuso.

CpaBHEHUE yAENBbHBIX TEIUIOEMKOCTEN BELIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTUU.

HccnenoBanue aquadbaTHOro npoiiecca.

KomrbrorepHble MOAENN TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nadopamopusvie padomot, nPAKMUKYM.

N3mepenne yaenbHoN TENI0EMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOro mpouecca.

N3ydeHne B3aMMOCBSI3M JHEPTMH MEXXKMOJIEKYJSIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u KoHjeHcanus. McnapeHue u kureHue. Y aenbHas
TEIJI0Ta MapooOpa3zoBaHUsI.

HacpllieHHble W HEHAachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTD
IUIOTHOCTH U JABJICHUS HACBILIEHHOIO Iapa OT TeEMIEpaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTts Bo3ayxa. AGCOTIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Tsépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
KpuctaJuioB. IlnmaBiieHMe W KpucTtamm3anusa. YJenbHas TEIUIOTa IUIABJICHMUS.
CyO6numarnusi.

Hedbopmanuu tBEpOro Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TeroBoe pacumupeHue XKUAKOCTEH M TBEPABIX Tesl, 00ObEMHOE M JIMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIeOaHUM YacTHI] BEIIECTBA KaK MpUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEprUn B (Pa30BbIX NMEPEX0/IaX.

YpaBHEeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(pUIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsapusie sBneHus. J[aBiaeHne noa MCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudyeckne yCTPOWCTBA M TEXHOJOTWYECKHE TMPOLECCHL:  KUIKHE
KPHUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TernoBoe pacimpeHue.

CBoiICTBa HACBILLIEHHBIX NIAPOB.

Kunenwne. Kunenne npu noHWKEHHOM J1aBJICHUU.



N3mepenue cuitbl MOBEPXHOCTHOIO HATSKEHUSI.

OMBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.

KanunnsapHsie siBeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmronenne mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yiebHON TEIIOTHI IUIABIICHUS JIbJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX TAPOB.

N3mepenne aOCOMOTHOW BIQKHOCTH BO3JyXa M OIEHKA MacChl MapoB B
ITIOMEIIECHNH.

N3mepenune ko3 duiiieHTa NOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  AedopMallMd  PE3MHOBOrO  oOpasma  oT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auuss Tel U €€ NpOosSBICHUsA. OIJEKTpU4eckuil 3apsna. JlBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKH, [OHUAJIEKTPUKA U  IOJYHIPOBOJHUKHU.
DNeMEeHTapHbId BJIEKTPUUECKUN 3apsn. 3aKOH COXPAHEHUS! AIIEKTPUUYECKOTO
3apsza.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero neiicTBrue Ha 3NEKTpUUECKUE 3apsiibl.

Hanpsok€éaHocts  3nextpuueckoro  mois. [lpoOusii  3apsa.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO NoJsA. OTHOPOIHOE IIEKTPUUYECKOE MOJIE.

IToTeHIHAIBHOCTD JJIEKTPOCTATHYECKOIO MOJiA. Pa3HOCTh MOTEHIMANIOB M
HanpspbkeHue. [loTeHnumanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
IToTeHnMan 31eKTpOCTaTUYECKOro NoJisd. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOJIHOPOIHOTO).

[IpuHIUIT CynEepnO3UIIMY ATEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilone paBHOMepHO 3apsikeHHOUN cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0BEMY mapa. [lome paBHOMEPHO 3apsKEHHOM
OCCKOHEUYHOW TUIOCKOCTU. KapTwHBI JIMHUN HANpPsHKEHHOCTH OSTUX TOJEH W
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IMOJIE. Y CJIOBUE PABHOBECUS 3apsII0OB.

JIuanekTpuku B AIEKTPOCTATUYECKOM ToJIE. Jwsnexrprueckas
MTPOHUIIAEMOCTh BELIECTBA.

Konpencatop. DAEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IUIOCKOTO
KOHJIEHCATOpA.



[TapaiutennbHOE coeTMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coenMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHHE 3apsyKEHHOM YaCTULBI B OJJHOPOAHOM 3JIEKTPUYECKOM ITOJIE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DBJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTopkl, reHeparop Ban ne I'paada.

Hemoncmpayuu.

YCTpONCTBO M PUHLIMUIT IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ge I'paada).

[IpOBOIHUKH B 3IEKTPUYECKOM ITOJIE.

DneKTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO 1 JIEUCTBUE KOHICHCATOPA IMTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT  IUIONIadu
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiaKa U pa3psKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, nPaKmuKym.

OueHka cui B3auMOJIEHCTBHS 3apsyKEHHBIX TEJ.

HabGmronenue npeBpallieHusi SJHEPTrUuu 3apssKeHHOTO KOHIEHCATOpa B SHEPTHIO
U3JIyYEHUS CBETOAMOMA.

N3ydyeHne npoTekaHus TOKa B LIENHU, COJAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenune pa3HOCTH MTOTEHIIMAJIOB (HampsKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlil 31eKmpudecKuil mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBust CymecTBOBAHUSL MOCTOSIHHOTO JJIEKTPUYECKOro Toka. MCTOYHMKH
toka. Hanpsokenue U u O/1C é.

3akod OMa /J1d ydacTKa Lenu.

DIIEKTPUUECKOE CONTPOTUBJIEHUE. 3ABUCUMOCTD COITPOTUBIIEHUS OJTHOPOJIHOTO
OPOBOJHMKA OT €ro JUIMHbl W IUIOAAU TOMEPEYHOr0 CEYEHHUs. Y AEIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaviebHOE, CMELIAHHOE COEIUHEHHUE IPOBOJIHUKOB.
Pacuér pa3BeTBnénHbIX dekTpudeckux mneneit. [Ipasuna Kupxroda.

Pabota snexrpudeckoro Toka. 3akon [[xoyns—JIena.

MOIHOCTh ANEKTPUYECKOTO TOKa. TeroBass MOIIHOCTh, BBIAEIsAEMAas Ha
pe3ucTope.

OJIC m BHYTpeHHEE CONPOTHBJICHHE HMCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpaeHcarop B 11enu noCTOSTHHOTO TOKA.



TexHuueckne YCTPOMCTBA M TEXHOJOTHYECKHE ITPOLECCHI: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK BJIEKTPUUECKOU IHEPTUU.

Hemoncmpayuu.

N3MepeHune cuiibl TOKa U HANPSIKEHHUS.

HccnepoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HAINpPSDKEHUS Il PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMOA.

3aBUCUMOCTh COIPOTUBIICHUS IUIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOTO CEYEHUs U MaTepHUaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COIPOTUBIICHHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipssmoe uzmepenue 3/IC. KopoTkoe 3aMbIkaHHE TAIIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

Crioco6bI coenuHeHnsI ICTOYHUKOB Toka, D/[C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEX/TY MTOTOCAMHA UCTOYHUKA TOKA OT
CUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccenenoBanne CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mepenue yaenpHOro COnpoTUBIICHUS IPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIbI TOKAa OT HaNpsOKEHUS JUIS  JIAMITBI
HaKaJMBaHUS.

VYBenuueHue npejena usMepeHus: amnepmeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO COPOTHUBIIEHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctu DJ[C rajibBaHUUYECKOTO 3JIEMEHTAa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXY MTOIOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DJIEKTpUYECKass MPOBOJUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJIUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTh CONPOTUBICHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOIUMOCTb.

DIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA ANIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U pUMecCHast MIPOBOJAMMOCTh
noJynpoBOAHUKOB. CBoiicTBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs TUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s FAEKTPOIN3a.

DNIeKTpUUeCKU TOK B razax. (CamMOCTOSTENbHBII M HECAMOCTOSTEIbHBIN
paspsan. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [1nazma.

TexHudyeckre yCTPOMCTBA M TPAKTUYECKOE IPUMEHEHME: TIa30paspsaHbIe
JaMIIbl, 3JIEKTPOHHO-JTyueBasi TpyOKa, MOJYNPOBOJHUKOBBIC MPUOOPHI: JAHO/I,
TpaH3uCTOp, (HOTOAMON, CBETOAUOJ, TajlbBaHWKA, papUHUPOBAHUE MEJIH,
BBITUIABKA AJTIOMUHHS, JJIEKTPOHHASI MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTHUBJIEHUSI METAJIIOB OT TEMIIEPATYPBI.



[IpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHsl 3nekTposnsa dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOIUMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomot, nPAKMUKyM.

HaOmronenue aiextposusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

HccnenoBanue  3aBUCHMOCTM  CONPOTHUBIIEHUS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3uYeCKUl MPAKTUKYM.

Crioco0b! u3MepeHust (HU3MUECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIHHBIX MTPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCOTIOTHBIE U OTHOCUTENBbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUMH.
OneHka rpaHul NOTPEIHOCTEN.

IIpoBeieHHE  KOCBEHHBIX  HW3MEPEHUM, HCCIEAOBAaHUNA  3aBUCHUMOCTEMN
(¢u3HYEeCKMX BEIMYMH, NPOBEpPKA NPEIJIOKEHHBIX THUNOTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMATHYECKUX  pazlienax  «YUEHHYECKUH  HKCIEPUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBS3H.

N3yuenue kypca pusnku yriy6néHHoro ypoBHs B 10 kitacce oCyIecTBiIseTcs
C YY4ETOM COJAEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie NOHAMUA, C6AZAHHBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HanuA: ABIICHUE, HAYYHBIH (akT, TUIoTe3a, (u3nueckas BEIMYUHA, 3aKOH,
TEOpHsl, HaONIOJEHUE, SKCHEPUMEHT, MOJCIMPOBAHUE, MOJENIb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, U poBas 1adopaTopus.

Mamemamuka: pemieHue CUCTEMbl ypaBHeHUH. JluHelHas (QyHKIu,
napabona, runepbona, ux rpapuku u cBoiicTBa. TpuroHoMmerpuueckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTophl ¥ MX MPOEKIMU Ha OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe ABM)KEHUE B XKUBOW mpupoae, Auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHHU3MOB, TEIUIOBOE 3arps3HEHHUE OKPYKAIOIIEH cpenbl,
yTUIN3alusg OMOOPraHMYECKOro TOIUIMBA JJii BBIPAaOOTKH «TEIUIOBOI» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKEHUE W KaIMJUIAPHBIE SIBJIEHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIydYeHHE HaHOMATepuajoB, TEIIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH M ra3oB, KUAKUE KPUCTAJUIbI, JIEKTPUUECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHYECKAS] JUCCOLIMALIMS, TAIbBAHUKA, 3JIEKTPOHHAS
MHUKPOCKOIHS.

T'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHue ABUKEHUN C HCIOIb30BAHUEM MEXAHU3MOB,
y4€T CyXOrO0 M JKHIKOIO TPEHHMS B TEXHUKE, CTaTHYECKHUE KOHCTPYKIHH



(KpOHIITEHH, pemeéTyaTble KOHCTPYKIMHU), MCHOJb30BAHUE 3aKOHOB COXPAHEHHS
MEXaHUKU B TEXHUKE (TMPOCKOM, BOJOMET U JPYTHE), JBUraTeilb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJIOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU
MOJy4YEHUsT COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
razopasps/IHble JaMIIbl, TOJYyIIPOBOAHUKOBBIC MPUOOPHI, TAIbBAHUKA.

11 KITIACC

Paznen 4. DaekTpoauHamMuKka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBuE TOCTOSIHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wHaykuuu. I[IpuHnoun cynepno3unuu
MarHUTHBIX TOJIEN. JIMHUY MarHUTHOW WHIYKIIHH.

MarnuTHoe 1oJie MPOBOJHUKA C TOKOM (IMPSAMOTO MPOBOJIHUKA, KATYLIKU H
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HarpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBJI€eHUE U MOAYJIb. JIBH>KEHUE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

MarunuTtHoe 1nose B BemecTBe. DeppoMarHeTUKy, napa- U JuaMarHeTUKH.

TexHuueckue yCTpOMCTBA M TEXHOJIOTUYECKHWE TMPOIECCHl: MPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJILTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

Kaptuna  5nMHMII  MHAYKIIMM ~ MArHUTHOTO  TOJISI  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHuii MAarHUTHOM MHIYKUIHUH HOJIS IJIMHHOTO IPSIMOTO MPOBOHUKA
Y 3aMKHYTOI'0 KOJBLIEBOTIO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuiibl JIOpeHIla Ha HOHBI 3JIEKTPOJINTA.

HabGnronenue aBM>XeHUs My4yKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMIT JIEUCTBUSA BIIEKTPOU3IMEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUUECKON CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmMuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeiCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3yudeHne 3aBUCUMOCTHU CUJIbI AMIIepa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUSI CHIIbI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYU:L.

SIBeHME ANEKTPOMAarHWTHOM MHAYKOHMHM. [IOTOK BEeKTOpa MarHUTHOU
naaykuun. OJIC uHAYKIMU. 3aKOH 3JIEKTPOMArHMTHOW WHAyKuuu PDapanes.
Buxpeoe anekrpudeckoe noiie. Toku Pyko.

OJIC vHAYKUMM B TPOBOAHUKE, JABMXKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJIe.



[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTH B LEMH IOCTOSIHHOTO TOKa.
Asnenue camonHaykuuu. IJ{C caMOMHIYKLIMH.

DHeprus MarHUTHOTO TOJISI KATYIITKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudyeckre yCTPONCTBA U TEXHOJIOTUYECKHE MPOILECChl: WMHAYKIMOHHAS
Me4b, COJICHOU]I, 3alllUTa OT JJIEKTPU3AIUU TN MPHU JBHKCHUU B MATHUTHOM TI0JIE
3emMJu.

Jemoncmpayuu.

HabGmronenue siBjaeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd IJC HHAYKUMH OT CKOPOCTH W3MEHEHHS
MarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[TaneHue MarauTa B alIOMUHUEBOH (MEIHOMN) TpyOe.

SIBneHne caMOMHIYKIIUH.

NccnenoBanne 3aBucumoctu JJ[C caMOMHIAYKIIMM OT CKOPOCTH WU3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

OmnpeneneHne MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pen 5. Koj1e0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarenbhas cucrema. CBOOO HBIE KOJICOAHUS.

["apmonnyeckue konebanus. KuHemaTtndeckoe W TWHAMHYECKOE OIMCaHUE.
DHepreTuyecKoe ONMUCaHUE (3aKOH COXPAHEHUSI MEXaHUYECKOW 3Hepruu). BeiBoj
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 UX SHEPreTUYECKOro U
KMHEMATUYECKOTO OMTUCAHUSI.

Ammutyna U (aza xonebanuid. CBS3b aMIUTUTYAbl KOJEOAHW HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepron u wyactota kosieOanmii. I[lepuon Manbix CBOOOJHBIX KoOJICOAHMI
MaTeMaTU4ecKkoro wmasTHuka. [lepuon cBOOOIHBIX KoJeOaHU MPYKUHHOTO
MasTHHKA.

[Tonsitue o 3aTyxarmux koyiedanusax. BeiHyx)aeHHbie KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJNIEOaHMS.

TexHu4yeckre yCcTpoOMCTBA M TEXHOJIOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHBIC HHCTPYMEHTEHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K01e0aTeIbHOrO IBHKECHHUSL.

HaOnronenne He3aBUCHMOCTH MEPHUOJIa MAJIbIX KOJIEOaHUH Tpy3a HA HUTH OT
aAMILTATYIBI.

UccnenoBanue 3atyxarommx KojiecOaHU U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KoJie0aHU OT CONPOTHUBIICHHUS.



UccnenoBanne KonebaHuii Tpy3a HAa MACCUBHOW TMPYXHHE C IEIBIO
dbopMHUpOBaHUS MPEACTABICHUN 00 MICATEHON MOIETN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU TIPH KOJICOaHUAX TPy3a Ha TIPYKUHE.

UccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

HaOmronenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne mnepuoma CBOOOAHBIX KOJCOAHUNW HUTSHOTO W MPY>KUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JIBU)KEHHUS TeJa B X0JI€ KoieOaHUil Ha yIpyroM MojBece.

N3ydeHne NBUKEHNS HUTSHOTO MAasiTHUKA.

[IpeoOpazoBanue SHEPTUN B MPY>KMHHOM MAasTHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IBI 3aTyXaIOMIUX KOJIEOaHUIA.

HccnenoBanre BIHYKICHHBIX KOJIEOAHUN.

Tema 2. dnekmpomazHumuuole KoaeOAHUA.

Konebarenbubrit  koHTYp. CBOOOMHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
uJeanbHOM KoJyieOaTenbHOM KOHType. Popmyrna TomcoHa. CBsA3b aMILIUTYIbI
3apsa KOHAEHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACATBHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KOJieOaHus. BrinyxaeHHbIe
AJIEKTPOMArHUTHHIE KOJIeOaHus.

IlepemenHbIi TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIUTYAHOE H
JCHCTBYIOIEE 3HAYCHHE CUJIBI TOKA W HANPSHKEHUS TpU paziudyHo (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CunycouanbHblii MEpEMEHHBIM TOK. Pe3ucTtop, KOHAEHCATOp W KaTylIKa
WHJYKTUBHOCTH B LIEIM CUHYCOWJAIIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHUi.

Wneanvupiii  Tpanchopmarop. IlpomsBoacTtBo, mepemaya u moTpediIcHHUE
ANEKTPUYECKON SHEPTHUH.

OKOJIOTHYECKHE PHUCKU MpH MPOU3BOJCTBE 3JIeKTpodHepruu. KymibTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHudyeckre yCTPOMCTBA M TEXHOJOTHYECKHE TMPOIECCHl: JJICKTPUUYCCKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTPOIEepeaay.

Jemoncmpayuu.

CBoOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcrumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['erepaTop He3aTyXaIOMUX JIEKTPOMATrHUTHBIX KOJICOAHUH.

Mojenp 3JIeKTPOMAarHuTHOTO T€HEPATOPA.

BriHyX€HHbIE CHHYCOUATbHBIE KOJIeOaHusl.

Pe3ucrop, kaTyiika WHAYKTUBHOCTH U KOHJIEHCATOpP B IIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocneqoBaTeIbHOM COEJUHEHUU PE3UCTOpa, KaTyIIKU
WHJYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoiicTBO M IPUHILINI IEUCTBUS TpaHCchopmaTopa.



Mogenb JIMHUY 3JIEKTPONEepeIauu.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKyM.

N3yuenue Tpanchopmaropa.

HccnenoBanue MEPEMEHHOTO TOKAa Yepe3 MOCIEJOBATENbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoOMarHiTHOIO pe30HaHca.

HccnenoBanre paboThl HCTOYHUKOB CBETA B 1€ MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80IHbL.

MexaHnueckue BOJIHBIL, YCIIOBHS HX pacnpocTtpaHeHus. IlomepeuHbie u
OpOJIOibHbIE BOMHBL. IlepHol, CKOPOCTh pPacCHpOCTPAHEHUS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpaXEHHE, MpelIoMJICHUE, MHTEephEpeHIUs U
TudpaKITus.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIBI.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3IYyUYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  BJIEKTPOMATHUTHBIX  BOJIH:  OTPa)XEHHWE,  IPEJIOMIICHHUE,
noJisipu3aius, uHTepdepeHuns u qudpakims.

[IIxana >7eKTPOMarHUTHBIX BOJH. [IprMeHeHHne 3JeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIBI pagUOCBA3U U TENEBUACHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre yCTpOMCTBAa M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIUHE.

Hemoncmpauuu.

OObpazoBaHue U pacIpOCTPAHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

Koneobmromeecs T€10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHU.

HabGnronenue orpakeHus: ¥ NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepentinu u qudpakiini MEXaHUYECKUX BOJIH.

AKYyCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW M
4acTOTOM KOJIeOaHUM.

UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
MpeIoMIICHUE, TOsIpU3aIus, Audpakius, nHTephepeHITHs.

Oo6nHapyxeHue nHPaKPaCHOTO U YIALTPAPUOIECTOBOTO U3TyUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmucxa.

IIpsimonuHeHOE pacpOCTpaHEHHUE CBETAa B OJAHOPOIHOU cpene. JIyd csera.
TouyeuyHbI UICTOYHUK CBETA.



OTtpaxenue cBera. 3aKOHbI OTpaxkeHHUs cBera. [locTpoeHune m3o00paxkeHHil B
wiockoM 3epkane. Cepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI IPEJIOMIICHUS CBETa. AOCOIIOTHBINA MOKA3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MTOKA3aTeNb NpesIoMIIeHHs. [I0CTOSHCTBO 4acTOTHI
CBETA M COOTHOUIECHWE JUJIMH BOJIH IIPU IEPEXOJE MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPENl.

Xoxn nyueit B npusme. ucnepcust cBera. CloKHBIA cocTaB Oenoro CBeTa.
[Ber.

[TonHOoe BHyTpeHHEE OTpakeHHE. lIpenenbHbI yrojl MOJTHOTO BHYTPEHHETO
OTPAKEHMUS.

CobOuparomie u paccewBaromue JuH3bL. ToHkas JsmH3a. DokycHoe
paccTossHUE M OITHYECKas Cujla TOHKOM JIMH3bl. 3aBUCHMOCTb (POKYCHOTO
paccTosiHuSl TOHKON c(epuueckor JHMH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
IIOKA3aTes MPEIOMIICHUS.

@opMyJiia TOHKOW JIMH3BL. Y BEJIMYEHHUE, TABAEMOE JIMH30M.

Xoa sy4a, IpOLIEAIIEro JUH3Y IOJ NPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHUI TOYKM W OTpe3Ka NpsIMO B
coOHparoIUx
Y PacCErBAalOIIMX JIMH3AaX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocodHocts. ['11a3 kak ontuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HMatepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOMIOAEHUST MAaKCUMyMOB W MHHMMYMOB B HHTEp(EepeHIIMOHHOM
KapTUHE OT JABYX KOTEpEHTHBIX HCTOYHHUKOB. [IpuMeprl KilacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuust cBeta. JudpakunonHas pemeéTka. YciaoBUe HaOMIOACHUA
IVIABHBIX ~MAaKCMMYMOB IIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuuecknue YCTpPOWCTBA M TEXHOJIOTUYECKHUE IMIPOLIECCHI: OYKH, JIyIIa,
nepuckomn, (oroanmnapar, MUKPOCKOIN, MPOEKLIHUOHHBIM ammapaT, MpOCBETICHHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHSI CBETA.

HccenenoBanne npesioMIICHHs CBETA.

Habmoienue noaHoro BHyTPEHHETo OTpaskeHusl. MoJienib CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX IIYYKOB 4Yepe3  IUIOCKONAPAJUICIBHYIO
IJJACTUHY U IIPU3MY.

HccnenoBanre cBOMCTB U300paK€HUH B JTMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOMNa.

HaOmronenne natepdepeHnm crera.

HaOmronenne 11BETOB TOHKUX TUIEHOK.

Habmonenne nudpakiuu cBera.

N3yuenne nudpakiimOHHON peIIéTKy.



Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

Habmronerne nucnepcuu cBeTa.

HaOnronenue nonspusanuu CBeTa.

[IpuMeHeHue MONSIPOUIOB JIJIsl U3YUCHUS] MEXaHUUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenune nokazaresns npesoMyIeHUs CTeKIIa.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHHMS OT BellecTBa (Ha
IpuUMepe KUIKUX JTUH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pacCEeUBAIOLIUX JIUH3.

[Tony4yenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia v JTUH3bI.

[Tomyuyenune n300pakeHrs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN U TOJISIPU3AIIN CBETA.

N3ydenne nosisipu3alvu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue nHTEpPEPEHITNH JTA3EPHOTO U3TyUICHHS HA IBYX IIETSAX.

HaOnronenue aucnepcum.

HaOnronenue u ucciegoBanue qupakimOHHOTO CIIEKTpa.

N3mepenune 1irHbl CBETOBOM BOJIHBI.

[TonyueHue criekTpa M3JIyUYCHHs] CBETOAMOJIA TIPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKMU.

Paznesn 6. OCHOBBI CIeHAIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHunibl  NPUMEHMMOCTH  Kiaccuuecko — mexaHukd.  [loctymarsl
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJyIeHUue
BPEMEHU U COKpAIICHUE JUTUHBI.

DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C DHEPTUEW U UMITYJIbCOM PEIATUBUCTCKOW YACTHLBI. DHEPTU
MOKOSI.

TexHuyeckre yCTpOHWCTBA U TEXHOJOTHYECKHE TMPOIECChI: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apSXKCHHBIX YaCTHIL.

VYyeHnueckuit SKCEPUMEHT, J1abOpaTOpHbIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbca M DHEPTUM  PEISTUBUCTCKUX  YacTl] (110
dboTorpadusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pa3pnen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TeIIOBOE WM3IydYeHHE (HM3IydeHHE aOCOIIOTHO YEPHOTO
tena). 3akoH cMenieHus Buna. ['unoresa I1nanka o kBaHTax.

@OoTOHBI. DHEPTHUS U UMITYJILC (POTOHA.

®otoadpdext. Onbitel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHEHHE
OitHmreitHa st potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YacCTHOCTH, JaBJIICHHE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 M a0COJIOTHO OTPAKAKOIIYH0 MOBEepXHOCTh). OmbiThl 1.
H. JleOenena.



BosHoBbIe cBolicTBa yactull. Boisnsl ne bpoins. Jlnuna BosiHbl ae bpoitns u
pasmepbl 00JacTU JIOKAJIM3alUUM ABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM myanusM. Jludpakuus 31eKTpOHOB Ha KpUCTALIaX.

Cneunduka uzmepeHuil B Mukpomupe. COOTHOLIEHUSI HEONPEAETEHHOCTEM
I'eitzenbepra.

TexHuueckre yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: CIEKTPOMETD,
¢doTosneMeHT, (OTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHasi Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeETHETo poTodddexTa.

UccnenoBanre  3aBUCUMOCTH  CONPOTUBIICHUS  TOJYINPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneynast Oatapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinuoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTHY CHJIBI TOKA YEPE3 CBETONO OT HAIPSIKEHUS.

Tema 2. Qu3zuxka amoma.

OneITEl IO HUCCHENOBAaHUIO CTpOEHHs aToma. [lnaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nydenue u noriomieHue (HOTOHOB MpHU MEpPexoe aroMa
C OHOTO YPOBHSI YHEPIUU HA IPYTrOM.

Buapl ciektpoB. CrieKTp ypOBHEH 3HEPTUM aTOMa BOJAOPOA.

CrioHTaHHOE U BBIHYXJACHHOE U3JIy4eHHe cBeTa. Jlasep.

TexHuueckne yCTpOMCTBA W TEXHOJOTHYECKHE ITPOLECCHI: CIEKTPAaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOmronenue nMHeNYaThIX CIIEKTPOB.

YCTpONCTBO U IEMCTBUE CYETUNKA HOHUZUPYIOIINX YACTHLI.

Ornpenenenue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKyMm.

Habmronenue nuHeyaToro cekTpa.

HccnenoBanue CreKTpa pa3pekeHHOTO aTOMAapHOTO BOJIOPOJia U U3MEpPEHHE
nocTossHHON Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u I1EMEHMAPHBLIX YACHUY.

Hyxnonnas mozens sinpa ['eitsenbepra—lBanenko. 3apsan sapa. MaccoBoe
qucio Anpa. M30tomnsl.

PanunoaktuBHOCTE. Anb(a-pacnaa. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-usiydeHue.

3aKOH paguoaKTHBHOTO pacrnajna. PanvoakTUBHBIE H30TONBI B MPHUPOJIE.
CBoiicTBa MOHU3UPYIOIIETO H3TyUeHUs. BiusHuEe paJdOaKTUBHOCTU HA >KUBBIC
opranu3Mbl. EcrecTBeHHBIN QOoH n3nydeHus. Jozumerpus.



DHeprusi CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. [{edekT macchl sapa.

SAnepurie peakuuun. Jlenenue u cuares snaep. AnepHsie peakTopsl. [Ipodiemsr
YIPaBIsIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJIOTUYECKHE aCIEKThl Pa3BUTHS
SAIEPHON DHEPIETUKH.

Metobl perucTpauy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHBIE B3aUMOJCUCTBUA. bapuoOHBI, ME30HBI W JIENTOHBI.
IIpencraBnenune o CrangaptHoi Monaenu. KBapk-rimtooHHas MOIENb aApPOHOB.

®usuka 3a npenaenamu CranaapTHod mozaenu. TéMHas marepus U TEMHas
SHEPIHUSl.

EnuncTBO u3nueckoi KapTUHBI MUPA.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLECCHL: TO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBINM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (OTOrpadusim).

UccnenoBanue paiioakKTUBHOTO (JOHA C UCIIOJIL30BAHUEM JJO3UMETPA.

N3yuenue noriomeHus: 6eTa-4acTUll aTlOMUHUEM.

Paszgeua 8. JiiemMeHTHI aCTPOHOMUM U ACTPOGU3HKH.

Otanbl pa3BUTHS acTpoHOMUM. [IpUKIaTHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBSICHEHHUS TPUPOJIbI
KOCMUYECKUX OOBEKTOB.

Meronpsl acTpoHOMUYECKHX ucciaeqoBaHuil. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJAOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3ngHoro HeGa. Co3Be3nus, spKUe 3BE3JbI, IIAHETHI, MX BHINMOC
JIBH)KEHUE.

Conneunas cucrtema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIa v 3BE3].

3BE3/BI, NX OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «CHEKTpaIbHbIN KIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IOCIEIOBATEIBLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Ui 3BE3J TJIABHOM IOCJIENOBATEIBHOCTU. BHYyTpeHHEEe CTpoeHue
3B€37. COBpEMEHHBIC MPEJACTABJIEHUS] O MPOUCXOXKACHUU U 3BoitonMu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3]L.

Mineunbiii [TyTe — Hama I'amaktuka. Ilonoxxenue u nBukenue CosHIA B
lNanmaktuke. Tunel ranaktuk. PaguoranakTuku U kBa3zapbl. YEpHBIE OBIPBI B sApax
raJaKTUK.

Bcenennas. Pacimpenne Bceenennoii. 3akon Xa06ma. Paz0beranue ramakTuk.
Teopust bonbmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnnlie npo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HaOmronenust 3BE€31HOr0 He0a HEBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUI JJIsI ONpeIeNICHUs TI0JI0KEHNS HEOSCHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE CcO3Be3usi CEBEpHOro MOJyllapus U SpKue
3BE3IBI.



HaGmrogenuss B Tenmeckonm JlyHbl, mIaHeT, TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUU.

Pu3nyecKuil NPaAKTUKYM.

CnocoObl u3MepeHus: PU3NUECKUX BEJIIMYUH C UCIOIb30BAaHUEM AHAIOTOBBIX
1 UGPOBBIX UBMEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEIIUYUH.
O1ieHKa rpaHull MOrPENTHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX M3MEPEHUM, HCCIEJOBAHUM  3aBUCHUMOCTEM
(¢u3MUecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHBIX THUMOoTe3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  paslenax «YUYEHHYECKUH  DKCIEPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

O6o0maromiee NOBTOPEHHUE.

O0o001eHne 1 cucTeMaTu3alus CoJIep:KaHusl pas3zieloB Kypca «MexaHHuKay,
«MonexymnsipHast pu3znKa U TEPMOAMHAMUKAY, «INEKTpoanHaMukay, «Konedbanus
U BOJHBD, «OCHOBBI CIEHUAIBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
dusnkay», « IEMEHTbl ACTPOHOMHH U ACTPOPUZHKNY.

Ponp Qusuku U acTpOHOMHMM B DKOHOMHUYECKOM, TEXHOJOTMYECKOH,
COLIMAJIBHOM M ATUYECKOU cepax nesTeNbHOCTH YelIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOM  (DyHKIMIA
(bu3nyueckoil Teopuu, poiib GU3NUECKON TeoOprur B (POPMUPOBAHUM MPEACTABICHUM
0 (pu3NYECKON KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pu3nku yriryOon€HHOTo ypoBHs B 11 Kimacce ocymecTBisieTcs
C Y4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMu MAaTEMaTHKW,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnoie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO0006 HAYUHO20
no3HaHuA: ABIICHUE, HAy4yHBIM (hakT, TUrnores3a, (u3nuecKas BEIWYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJENIb, H3MEpPEHUE,
MOTPEITHOCTU U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1a00paTOPHSL.

Mamemamuka: pelieHUE CHUCTEMBl  YpPaBHEHUU. TpPUIOHOMETpPUUYECKHUE
(GyHKUIMUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO. BEKTOpPHl M MX MPOEKLUHMH HA OCU KOOPJWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKIMNA. [Ipu3Haku 1OMOOHS TPEYrOJHHUKOB,
OTIpeJIeNICHHE TUIONIA/IN TIOCKUX PUTyp v 00bEMa Tell.

Buonozua: snekrpuueckue SBICHUS B KUBOM NpuUpoje, KojeOaTelnbHbIE
JIBWKECHUS B JKMBOM IIPUPOJAE, DKOJIOTMYECKHE PHUCKU IIPU IPOU3BOJCTBE
DNEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
YABTPA3BYKOBasg JUArHOCTUKA B MEIWLHMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTpalIbHBIN
aHaus.



T'eocpaghusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
(dhoTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozus: TPUMEHEHUE TOCTOSIHHBIX MArHUTOB, 3JIEKTPOMArHUTOB,
ANEKTPOABUTATENL SIKOOU, TeHepaTop MEPEMEHHOTO TOKAa, MHAYKI[MOHHAs TeYb,
JIMHUU 3JIEKTponepeaay, dIEKTPOABUraTelb, pajap, paauonpuéMHUK, TEIEBU30D,
anTteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTUKA B TEXHUKE,
MIPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHUKA, COJIHEUHasi O0arapesi, CITyTHUKOBBIE
NPUEMHHUKHY, SIJIEpHAsE SHEPTETUKA U DKOJIOTUYECKHUE aCIIeKThl €€ pa3BUTHUSI.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBLLIETO
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuyHOCTHBIE pe3ysIbTaThl OCBOCHHS yueOHOro npeaMera « Ou3ukay JOJKHbBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0O0IleCTBa, paCUIMPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLIECCE PEaav3alii OCHOBHBIX HAIPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON TIO3UITUU 00YyYaIONIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIIOBEUECKUX  TI'YMAaHUCTUUECKUX U
JNEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEpPECAxX TIPa)KJaHCKOIrO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHONU OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COLIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBHUU C
UX QYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU JIESITEIbHOCTH.

MaTPUOTUYECKOTO BOCIIUTAHMUS:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaKTaHCKOW MACHTUIHOCTH, TAaTPHUOTH3MA;

LEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOIO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:



ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYyYHOT'O TBOPUYECTBA,
MpUCYIIEro (GU3NIECKON HayKe.

TPYAOBOI'0 BOCIIMTAHUS:

UHTEpPEC K pa3iaudHbIM chepaM MpOPECCHOHAIBHON AESATENBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpLIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(hbU3UKHM HA IPOTSHKEHUU BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCITUTAHMS

c(OPMHUPOBAHHOCTh JKOJIOTMYECKON KYJIBTYPbl, OCO3HAHHE TJ00aIbHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE JICHCTBUM B OKPYIKAIOIIEH CPEZIC HA OCHOBE
3HAHUS LEJIed YCTOUUYUBOTO PAa3BUTHUS YEIIOBEYECTBA;

paclIMpeHre ONbITa MAESITEJIbHOCTH 3KOJIOTHYECKOW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3HKE.

HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHWE LIEHHOCTU HAyYHOW JesATeIbHOCTH, TOTOBHOCTH B IpoOIlecce
U3y4eHUs:  (U3MKKM  OCYUIECTBJISATh  MPOEKTHYIO U HCCIEA0BATENbCKYIO
NS TENbHOCTh UHIMBUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUSA

ba3oBble j1oruyeckue JefcTBuA:

CaMOCTOSITENNFHO  (POpMYJHpOBaTH M aKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEAETATh e JAEATEIbHOCTH, 33/JaBaTh MapaMmMeTpbl U KPUTEPUU HX
TOCTUKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH W TMPOTHBOPEYHsS B  pacCcMaTPUBAEMBIX
bu3NYECKUX SIBICHUSAX;

pa3pabaTeiBaTh IUTAH pPEHICHHs MPOOJIEMBbI ¢ Y4ETOM aHajIn3a UMEIOIIUXCS
MaTepUalbHbIX U HEMATEpUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIIEJICTBUHN 1€ATEIbHOCTH;

KOOPAMHHUPOBATH U BBIOJHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Bba3oBble uccienoBaTebcKue AelicTBUS:

BJIQ/IETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBHIMH MOHITUSAMH U METOJaMHU
(bu3nYecKoi HayKH;

BJIa/ICTh HABBIKAMHU y4eOHO-UCCIIEIOBATEILCKON M MPOEKTHOM JEATEIbHOCTH
B 00siacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOHUCKY
METOJIOB peIICHHs 3aad (U3NYECKOTO COACpPXKaHHS, MPUMEHEHHUIO Pa3IAIHBIX
METOJI0B ITO3HAHUS;



BJIQJIETh BHUAAMHU JEATEIBHOCTA [0 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlNNA, TMPEeOOpPa30BaHUI0 ¥ TPHUMEHEHUIO B Pa3IUYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPYU CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (hU3UKU;

BBISBJISITh PUUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIU3UpOBaTh 3ajayy,
BBIJIBUTATh THUIOTE3Y €€ PEIICHUS, HaXOIUTh apryMEHThI JUIs J10Ka3aTelbCTBa
CBOUMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHNUS,

aHAJTM3UPOBATh TMOJYYEHHBIE B XOJ€ PpEIICHUS 3aJaud Pe3ysbTaThl,
KPUTUYECKHU OIICHUBATH MX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POpMYyJIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOM
JESITEIBbHOCTH, B TOM YUCIIE TIPU U3yUYEHUU (DU3UKU;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HAaHMS 1O (U3UKE B TPAKTUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIEC UJIEH, TIPE/IJIaraTh OPUTMHAIBHBIC TIOJIXO/Ibl U PEIICHUS;

CTaBUTh POOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMM TOJy4YeHUs UHPOpMAIUU (PU3NUECKOTO COACPKAHUS U3
HMCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TOWCK, aHAJIU3,
CUCTEMATHU3ALIMI0 U HMHTEpIpeTanuio UHGOpPMAIMU pa3Iu4HbIX BHIOB U (HopMm
peACTaBJICHNUS,

OILICHUBATh JIOCTOBEPHOCTh UH(POPMAIINK;

UCIIOJIB30BaTh  CpeicTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TE€XHOJIOTUN B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3amady  C coOmofcHNEM TpeOOBAaHWN HPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTUCHBI, PECYypcOoCcOEpEeKeHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

cO37aBaTh TEKCThl (DU3MYECKOr0 COJEpKaHUs B Pa3IU4HbIX (opMarax ¢
y4ETOM Ha3HaYeHUs MH(OPMAIIMK U 1IEJICBON ayJUTOPUH, BEIOUpPAsi ONTUMAIbHYIO
dhopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHUKATHBHBIe YHUBEpPCAJIbHbIE YUeOHbI€ 1eCTBHS:

OCYUIECTBIIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud UM  CMST4aTh
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOUKY 3pPEHHUSA C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MMOHMMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUYyATbHOMN
paboThI;

BBIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM € Y4y€TOM OOIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0r0 UjieHa KOJIJIEKTUBA;

MPUHUMATh  1EIM  COBMECTHOM  JESATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAWUHUPOBATH JIEUCTBUA IO €€ JIOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacrpenensaTh pojd ¢ Y4€TOM MHEHHMM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;



OLICHMBATh KAauyeCTBO CBOEro BKJIaJa M KaXXIONO Y4YaCTHHKA KOMaHIbl B
OOIIMIi pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C IMO3WLHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSBIISTH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHbIe YHHBepcajbHbIe YUueOHbIe 1eliCTBUS

Camoopranusanus:

CaMOCTOATEIFHO OCYILIECTBISATh MO3HABATEIbHYIO JEATEIBLHOCTh B 00JacCTH
(GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/0a4H;

CaMOCTOATEJIBHO COCTAaBJIATh IUIAH PEIIECHUS PACYETHBIX M Kaue€CTBEHHBIX
3aJa4, IJIaH BBIMOJIHEHUS IPAKTUUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEAMOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH YYEOHOIO MPeAMETa HAa OCHOBE JIMYHBIX MPEANOYTEHU;

JeaTh OCO3HaHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO 3PYAULIMH B 00JacTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CHUTyalHsM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JIeTh  HaBBIKAMHU  TIO3HABATEIBbHOM  pediaexkcuu  Kak  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;

UCII0JIb30BaTh MPUEMBI PEPIIEKCUN NIl OLEHKH CUTYallMH, BbIOOpa BEPHOIrO
pelIeHHUS;

YMETh OLEHUBATh PHUCKM M CBOEBPEMEHHO IPUHUMATh PEUIEHUs MO HX
CHUKEHUIO;

NpPUHUMATh MOTHBBI M apPryMEHTHl JpPYTUX NpH aHaJM3e pe3yJIbTaToB
NS TENbHOCTH;

MpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IPH AaHAIU3E pe3yJIbTaTOB
NESTENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nporecce 10CTUKEHUS TMUHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOrPaMMBI 110
busnke IS ypoOBHS cpeaHero oOmero oOpazoBaHHMs Y OOyYaroIIuXCS
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJIEKT, MpeAnoIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOI[MOHAIEHOE
COCTOSIHUE, BUJETh HANpPABIEHUS Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBLHON cdephl,
ObITh YBEPEHHBIM B ceOe;



CaMOPETYJIMPOBAHNs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3@ CBO€ TIOBEJECHHME, CIHOCOOHOCTH aJalTUPOBAaThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIOYAIOIIEH CTPEMIICHHE K JTOCTHIKECHHIO LIEIH U
yCIIEXy, ONTUMHU3M, WHHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOILIMOHAIBHOE COCTOSTHUE
JIPYrUuX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUU OOUIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILICHUS
C IpYTHUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTb KOH(DIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koHmy oOyyenns B 10 Kkiacce mnpeaMeTHble pe3yJabTaTbl Ha
yriay0JéHHOM  ypOBHEe  [JO/LKHBI  OTpPaxaTrb COPMHPOBAHHOCTHL Y
o0yyaromuxcst YMeHHH:

NOHMUMAaTh  podb  (PU3UKK B  IKOHOMHYECKOW,  TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COMAIbHOM U 3TUYECKON cdepax NesTeIbHOCTH YEIOBEKa, POb
U MecTo (U3MKM B COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYEHUE
OMKCATENIbHOM, CHUCTEeMaTU3UPYIOUIeH, OOBSICHUTENBHOW U MPOTHOCTUYECKOM
byHKUMA  (U3MYECKOW TEOpUHM — MEXaHUKH, MOJICKYJSIpHOU (U3UKUA W
TEPMOJIMHAMUKH, POJIb (PU3NYECKON Teopuu B (POPMUPOBAHUM MPEACTABICHHUIN O
(bu3HYecKoil KapTUHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MoJened (U3NUYEeCKUX Tel U MPOLECCOB
(sBieHMWIT): WHepIUaIbHAs CcHUCTeMa OTCYéTa, aOCOMIOTHO TBEPAOE Teo,
MaTepuajbHas TOYKa, pABHOYCKOPEHHOE JBWKEHHE, CBOOOJHOE TaJICHUE,
abcomoTHO ympyras Aegopmaiusi, abCOMOTHO YIPYroe u abCOMIOTHO HEYNpPYyroe
CTOJIKHOBEHHMSI, MOJENIN Ta3a, MKUAKOCTH U TBEPAOTO (KPUCTALIMYECKOrO) Tea,
WJICANIbHBIN Ta3, TOUCUHBIN 3apsJl, OAHOPOJHOE JIEKTPUUECKOE MOJIE;

paznuuath yCJIOBUSL (TpaHULBI, O00JacTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMAaTh BCEOOUIMH XapakTep (yHIAMEHTaJbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSICHATH MEXaHUYECKUE MPOLIECCHI U SBJICHUS, UCIIONb3YS
OCHOBHBIE TIOJIO)KEHHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIbHOCTh MEXaHHUYECKOTO
JIBUKECHMUS, dbopmyIbl KHHEMATHUKHU PaBHOYCKOpPEHHOTO IBUKECHMUS,
npeoOpazoBanus ['ammiies A CKOpPOCTH W TepeMelieHus, 3akoHbl HbloToHa,
MPUHLINAN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHbI
COXpaHEHUS HWMITyJIbCA M MEXAaHWYECKOW DSHEPruH, CBs3h pPaOOTBI CHIIBI C
M3MEHEHUEM MEXaHWYECKON SHEPIHH, YCIOBHUS PAaBHOBECHs TBEPAOIO Tela), MPU
TOM HCIIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHHWE 3aKOHOB, YKA3bIBaTh YCJIOBHS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['amuies, BTOporo u
TpPEThero 3akKoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMS] MMIYJbCAa U MEXaHMYECKOU
HHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh M OOBSACHATH TEIUIOBbIE MPOLECCHl U SIBICHUS, UCIOJb3YS
ocHoBHbIE Mo0keHusd MKT 1 3aKkoHBI MOJIEKYJISIPHON (PU3UKHU U TEPMOAUHAMUKU



(CBA3b JABIICHUS UACATBHOTO r'a3a CO CPEHEN KUHETUYECKOW SHEPTUel TEIIOBOrO
JIBW)KEHUSI U KOHIIEHTPALlMEM €ro MOJEKYJ, CBSI3b TEMIEpaTypbl BELIECTBA CO
CpeOHEW KUHETHYECKOW JHEPrueu TEIUIOBOTO JABWKEHUS €ro 4YacTwll, CBS3b
JABJICHUS WJCATBHOTO Ta3a C KOHIEHTPAUHMEHd MOJIEKYJ M €ro TEMIIEpATypOu,
ypaBHeHUe MenzaeneeBa—Knaneiipona, nepBblidi 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAHEHMS DHEPrud B TEIUIOBBIX IIpolleccax), MpPU OSTOM UCIOIb30BaTh
MAaTEMATHUYECKOE BBIPAXKECHUE 3aKOHOB, YKa3blBaThb YCJIOBUA MNPUMEHUMOCTH
ypaBHeHUs MenneneeBa—Knanelipona;

aHAIM3UPOBATh U OOBICHATH AJNEKTPUUECKHUE SIBJICHUS, UCIOJb3YsI OCHOBHBIC
MOJIOKEHHUS] U 3aKOHBI JJIEKTPOJUHAMHKHU (3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsaa, 3akoH KysoHa, MOTEHIMAIbHOCTh AJIEKTPOCTATUYECKOTO I10JIs1, PUHIIUII
CYIEpPIIO3ULIUA  DJIEKTPUUYECKUX  IIOJIEM, TPU ITOM  YKas3blBas  YCIIOBUSA
MIPUMEHUMOCTH 3aKkoHa KyloHa, a TakKe MPAaKTUYECKH BAXKHbBIE COOTHOLICHHS:
3aKoHbl OMa nJig yyacTKa UENU U JJI1 3aMKHYTOM 3JIEKTPUUYECKOW ILIENH, 3aKOH
Jbxoyns—Jlenna, npasmiia Kupxroda, 3akonsr @apazest 115 31€KTPOIU3a);

OMUCHIBATh (U3UYECKUE TPOLECChl U SBJICHUS, WCHOJb3Ysl BEJIMYUHBI:
MEPEMENICHUE, CKOPOCTb, YCKOPEHWE, HUMITyJbC Te€Jla U CHUCTEMbI TEJ, CHIIA,
MOMEHT CHJIbl, [aBJICHHUE, TOTCHUUAIbHAS JHEPrusl, KWHETUYECKas JHEprus,
MEXaHM4YecKasi dHEeprusi, paboTa CHIIbI, IIEHTPOCTPEMUTEIHLHOE YCKOpPEHUE, Chja
TSDKECTU, CUJIa YIPYTOCTH, CUJIa TPEHHUS, MOIIHOCTh, YHEPIUsl B3aUMOJCHCTBUS
Tena ¢ 3eMiél BOIM3M e€ MOBEPXHOCTH, SHEPTHs YIIPYTro AedopMaluy Mpy>KUHBI,
KOJIMYECTBO TEIUIOThI, aOCOIOTHAA TeMIlepaTypa Teia, padboTa B TEpMOJIUHAMUKE,
BHYTPEHHSISI SHEPIHsl UJI€aIbHOTO OJHOATOMHOTO Ta3a, paboTa HaeanbHOTO Trasa,
OTHOCHUTEJIbHAsA BIIAXKHOCTh Bo3Ayxa, KIIJ[ maeasbHOrO TEIUIOBOrO ABUTATEls;
AJIEKTPUYECKOE II0JIE, HANPSHKEHHOCTh JJIEKTPUYECKOrO IOJIs, HANPsKEHHOCTD
MOJII TOYEYHOrO 3aps/fa WM 3apsDKEHHOrO IIapa B BaKyyMe€ U B JAUDJIEKTPUKE,
MOTEHIUAI 3JIEKTPOCTATUYECKOTO TOJIs, Pa3HOCTH MMOTEHIINAJIOB,
JJEKTPOABMKYIIAasd Cujla, CHJAa TOKA, HANpsHKEHWE, MOIIHOCTh  TOKa,
3JIEKTPUYECKasi EMKOCTh INTIOCKOTO KOHJEHCATOPA, COMPOTUBIICHUE YYACTKA LIETHU C
MOCIIEIOBATEbHBIM W MAapaJUICIbHBIM  COCAMHEHHEM PE3UCTOPOB, DHEPIrusd
AJIEKTPUYECKOTO TOJIs1 KOHAEHCATOPA;

OOBSCHATh OCOOCHHOCTH MPOTEKaHUsI (PU3MYECKUX SIBJICHUN: MEXaHUUECKOE
IBWKECHHUE, TEIUIOBOE JBWIKEHHE YaCTHUI[ BEIIECTBA, TEIUIOBOE pPAaBHOBECHE,
OpoyHOBCcKkoe JnBIKeHHe, auddy3us, ucnapeHue, KUINEHUE UM KOHJIACHCAIIMS,
IUIABJICHUE W KPUCTAJUIM3ALMsS, HAIPABICHHOCTh TEIUIONEPENayun, JJIEKTPU3aLus
T€JI, SKBUIIOTEHIUAIIbHOCTD [IOBEPXHOCTHU 3aPSYKEHHOTO IPOBOIHUKA;

MPOBOJIUTh HUCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT
OPYTOd € HCHOJIb30BAHMEM MPSIMBIX HW3MEPEHHM, NPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3yJIbTaThl IMOJTYYEHHON 3aBHCHUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIE TPaPUKOB ¢ Y4ETOM aOCOJMIOTHBIX MOTPEHIHOCTENH H3MEPEHUH,
JI€NATh BBIBOJBI IO PE3YJIbTATaM HUCCIICOBAHHUS;

MPOBOJAUTh KOCBEHHBIE HW3MEpPEHUsS (PU3NUECKUX BEJIMYMH, MPU ITOM
BHIOMpATh ONTUMAJbHBIA METOJI HW3MEpPEHHUs, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPECHUN;



IIPOBOJUTH OIBITHI MO NPOBEPKE IPENIOKEHHOW THIIOTE3bI: IUIAHUPOBATh
HKCIEPUMEHT, COOHpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAJIU3HPOBATh
MOJIyYEHHBIE PE3YJIbTATHI U JAEJIaTh BBIBOJ O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coboaTh mpaBuiaa 0€30MaCHOrO TPyJAa MPU MPOBEJACHUU HCCIETOBAHUM B
paMKax y4eOHOro HSKCIIEpUMEHTA, MPAKTHKyMa U Y4eOHO-HCCIEAOBATEIbCKOW U
MIPOEKTHOM JAESATENIbBHOCTH C HCIIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOWCTB U
1ab0paTOpHOTO 000PYIOBAHUS;

pemarh pacy€THbIC 3a7a4d C SBHO 33JJaHHOW U HESIBHO 3aJJaHHON (PU3NYECKON
MOJIENIbIO: Ha OCHOBAaHMM AaHAJIN3a YCJIOBMsSI OOOCHOBBIBATH BBIOOp (U3NUYECKOU
MOJIENIM, OTBEYaIoUIel TpeOOBaHUAM 3ajaud, HPUMEHATh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (U3UYECKUX TEOpPUM MpH HCHOIb30BAaHUU
MaTeMaTHYeCKUX METOJIOB pelIeHUs 3ajad, NMPOBOJUTH pacuéThl HA OCHOBAaHUU
UMEIOUINXCS JaHHBIX, aHaJU3UPOBATh PE3YyJbTAThl U KOPPEKTHUPOBATH METObI
pELIeHMs C YYETOM MOITYYEHHBIX PE3YJIBTATOB;

peliaTh Ka4yecTBeHHbIE 3aauu, TPeOyIole MPUMEHEHUSI 3HaHUN U3 Pa3HbIX
paszenoB Kypca (PU3MKHM, a TaKK€ HMHTErpallMM 3HAHUW W3 JIPYTUX MNPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 I[UKJIA: BBICTPAMBATh JIOTHYECKYIO LEMOYKY PacCyKICHHUM
C OMOPOM Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIIOJIb30BaTh  TEOPETUYECKUE 3HAHMS Il  OOBSCHEHHS  OCHOBHBIX
OPUHIIMIIOB PabOThl HM3MEPUTENbHBIX TMPUOOPOB, TEXHUYECKUX YCTPOUCTB H
TEXHOJIOIMYECKUX POILIECCOB;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

aHaJIM3UPOBAaTh W OLIEHUBATH IOCIEJICTBUS OBITOBOM M IPOU3BOICTBEHHOMN
JESITENFHOCTA YEJIOBEKa, CBSI3aHHOM C (DPM3MYECKMMHU IMPOLIECCaMH, C MO3UIHI
HKOJIOTMYECKOM 0€30MacHOCTH, peICTaBICHUN 0 paMOHAIIBHOM
MPUPOIOIOIb30BaHNUHN, & TAKKE Pa3yMHOM HCIIOIb30BAHUU JOCTHXKEHHM HAYKU U
TEXHOJIOTUM JIsl JalIbHEHUIIEro Pa3BUTHSI YEJI0BEUYECKOro OOIIECTBA;

MPUMEHATh Pa3IMYHble CcnocoObl paboThl ¢ MHpoOpMalueil (usnyeckoro
COJIEpKaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTHH,
OpyU S3TOM HCIMOJIb30BaTh COBPEMEHHBbIE HH()POPMAIMOHHBIE TEXHOJOTUU IS
IIOUCKA, MepepadOTKM U MPEABbABICHUS Y4YEeOHOM U HAyYHO-IOIYJISIPHOU
UHpOpMaIK, CTPYKTYPUPOBAHUS W MHTEPIPETALMU HH(DOpPMALNU, MOTyYEHHOU
U3 pa3IMYHBIX HUCTOYHUKOB, KPUTUYECKHM aAHAIU3UPOBATh  MOJIYYAEMYIO
MH(GOPMAIIMIO U OLIEHUBATh €€ I0OCTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HaHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(OpMaLny;

NPOSIBIISITH OPraHU3aI[MOHHbBIE U NTO3HABATENIbHbIE YMEHHUS CAMOCTOATEIHHOTO
pUOOPETEHUS] HOBBIX 3HAHMI B NPOLIECCE BBINOIHEHUS MPOEKTHBIX U y4eOHO-
MCCJIEI0BATENBCKUX PadoT;

paboTaTh B TIpyINI€ C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PA0OTy TpPYyNIbl, PALMOHAIBHO pPACHPEEHsATh JEATEIbHOCTh B
HECTaHJApTHBIX CUTYalMsIX, aIEKBATHO OLIEHUBATh BKJIAJl KAXKJI0I0 U3 yYaCTHUKOB
IpyNIbI B pEHIEHUE pacCcMaTpUBaeMOn MpoOIeMbl;



MPOSIBJISITH MOTHBAITUIO K Oyaymied NpoecCHOHATBHON JESTENBHOCTU IO
CHEIUATBHOCTIM (PU3UKO-TEXHUYIECKOTO TPODUIIS.

K xonny oOyuyenus B 11 Kiacce mnpeaMerHbie pe3yJibTAaThl Ha
yriy0JéHHOM  ypOBHe  [0JLKHBI  OTPaxaTb  CPOPMHMPOBAHHOCTHL Yy
o0y4yaromuxcst yYMeHHMM:

MOHUMATh POJIb (PU3UKKU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COLIMANbHON 1
ATUYECKON cepax AesTeNbHOCTH YEIOBEKa, pOjib U MECTO (DU3UKHU B COBPEMEHHOM
HAy4YHOM KApTUHE MHpPA, pOJIb ACTPOHOMHUHM B MPAKTHUYECKOH JIE€ATEIBHOCTH
YeloBeKa M JaJbHEWIIEM  HAyYHO-TEXHUYECKOM  pPa3BUTHH, 3HAUYCHUE
ONMKCATENIbHON, CHUCTEeMATHU3UPYIOIIeH, OOBSICHUTENBHOW U MPOTHOCTHYECKOM
byHKUMNA (GU3HUECKOW TEOpUU — DIEKTPOJAMHAMHKHU, CICIHAIBHON TEOpHH
OTHOCUTEIBHOCTH, KBAHTOBOW  (U3HKH, poyiib (PU3MYECKON  Teopuu B
(dbopMHUpOBaHUU MPEACTABICHUHN O (PU3UIECKON KapTUHE MUPA, MECTO (HU3UIECKOM
KapTUHBI MHUpa B OOIIEM psay COBPEMEHHBIX €CTECTBEHHO-HAay4YHbBIX
MPEJICTABICHUN O MPUPO/IE;

pasnuyarh yCJIOBUS NPUMEHMMOCTH MOJeNeil (U3NYecKuX Tell U MpOoLEecCOB
(sB7E€HUIT): OJAHOPOJIHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHUYECKUE KOJIEOaHUs, MAaTEMAaTUUYECKUN MAsTHUK, UJI€ATbHBIM TPYKUHHBIH
MasiTHUK, TapMOHMYECKHE BOJIHBI, MJI€AJbHBIN KOJIeOATENbHbIM KOHTYp, TOHKAs
JIMH3a, MOJIEJIE aTOMa, aTOMHOTO SIApa U KBAHTOBOUM MOJIENIN CBETA;

paznuyath ycCIOBUS (TpaHUIBl, O0JacTH) NPUMEHHUMOCTH (PUBHUYECKHUX
3aKOHOB, ITOHMMAaThb BCEOOHMH XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OrPaHUYECHHOCTH HCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSICHATH 3JEKTPOMArHUTHBIE MPOLECCH U SIBJICHMS,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MU 3aKOHBI JJIEKTPOJMHAMUKHU U CIIELIUAIBHON
TEOpPUH OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHWs 3JIEKTPUYECKOIro 3apsja, CHila
Awmmnepa, cuna JlopeHna, 3aKOH 3JE€KTPOMAarHWUTHOM MHAYyKIUM, IpaBuio JleHna,
cBs3b DJIC caMOMHAYKIHMM B D3JIEMEHTE DSJIEKTPUYECKOW IEMU CO CKOPOCTHIO
U3MEHEHHS] CWJIBl TOKA, IOCTYJAaThl CIEUAIbHON TEOPUH OTHOCUTEIBHOCTH
OUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IMPOLIECCHI U SIBICHMS, UCIOJIb3YS
MOJIOXKEHUsSI KBaHTOBOW (u3uku (ypaBHeHHe OWHIITeHHa g ¢doTodddekTa,
NEPBBIA U BTOPOU mocTynaTel bopa, NpUHIMIT COOTHOLIEHHS] HEONPEAECIEHHOCTEM
['elizenOepra, 3aKOHBI COXPAHEHUS 3apsAJO0BOIO M MAacCOBOI'O YMCET W SHEPIUU B
AJIEPHBIX PEAKLUAX, 32KOH PaJMOAKTUBHOIO PaCIaia);

ONMHUCHIBaTh (U3NYECKUE TNPOLECCHl W SBICHUS, HCIONb3Yysl BEJIUYUHBL:
HaIPsHKEHHOCTD DJIEKTPUYECKOTO TOJISL, MOTEHIHAN AJIEKTPOCTATUYECKOrO IOJI,
Pa3HOCTh MOTEHLIMAIOB, IEKTPOABUKYINAS CHWJIA, UHAYKLIHS MAarHATHOTO IIOJ,
MAarHATHBIA TOTOK, cuiaa AMmnepa, WUHAYKTUBHOCTb, JJIEKTPOABHXKYILNAS CHJIA
CaMOMHIYKIIMK, DHEPIHs  MAarHuTHOIO  TOJISI  IPOBOJHHMKA C  TOKOM,
PENSITUBUCTCKUM UMITYJIbC, TIOJIHASL DHEPTUSl, SHEPT Ul TOKOsI CBOOOAHON YAaCTHIIBI,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps SApa, SHEPTUS CBSI3U SApa;

OOBSCHATD 0COOEHHOCTH IPOTEKAHUS duznueckux SBJICHUM:
AIIEKTPOMArHUTHAsL MHIAYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEp(EPEHIIMs BOJH,



mudpakiys, JUCIEPCUs, TOJHOE BHYTPEHHEE OTpakeHUe, (POTOIIEKTPUUECKHIA
abdext (pororddext), anpbha- u OeTa-pacmansl siaep, raMMa-U3IydeHHUE sIIep,
(bu3HYeCcKre MPUHIIAITBI CIIEKTPATHLHOTO aHAJIN3a B paOdOTHI JIa3epa;

ONpENEATh HAIIPaBIECHUE UHAYKIIMA MAarHUTHOTO TIOJISI TPOBOIHUKA C TOKOM,
cuiel Amniepa u cuisl JIopenua;

CTPOUTH M300pakeHue, CO3/1aBaeMOoe IUIOCKUM 3€pKajioM, TOHKOW JIMH30MU, U
PacCUUTHIBATh €70 XapaKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATAIONIME AaCTPOHOMUYECKHE TIOHSATUSI, TECOPUH U
3aKOHBI ISl aHauu3a U OOBACHEHUS (U3MYECKUX MPOLECCOB, MPOUCXOISAIIMX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTUYECKOU CpeJie; NBUKEHUS HEOECHBIX
TEJ1, PBOJIIOLIMU 3BE31 U BeeneHHoi;

MPOBOJUTh  MCCIEOBAaHUE  3aBUCUMOCTEH  (DU3UYECKUX  BEIUYMH C
WCIIOJb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCHpOBaTh PeE3ybTaThl TMOJTYYECHHOW 3aBUCHUMOCTU (DU3UYECKUX BEIUYHH B
BUJIe TpapuKOB ¢ Y4ETOM aOCOIIOTHBIX TMOTPEITHOCTEH W3MEpPEHUH, enaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIEOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpPEHUsS (PU3NUECKUX BEJIMYMH, MPU ITOM
BHIOMpATh ONTUMAJIbHBIA METOJI HW3MEpPEHHUs, OICHUBATh a0COJNIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

MIPOBOJAUTHL OIBITHI MO MPOBEPKE MPEIJIONKEHHON THUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HJKCIEPUMEHTANIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3YIIBTAThI U I€JIaTh BBIBOJ O CTATyCE MPEIJI0KEHHON TUIIOTE3BI;

OMMUCHIBATHh METO/IbI IOJIyYEHHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOJII0/1aTh TMpaBmiia 0E30MacHOr0 TPy/Aa MpH MPOBEACHUHM HMCCIEIOBAaHUMN B
pamMKax y4eOHOro HKCIIEPUMEHTA, MPAKTHKyMa U Y4eOHO-HCCIEAOBATEIbCKOW U
MPOEKTHOW JESATEIbHOCTA C MCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
1abopaTopHOTO 000PYIOBAHUS;

peraTh pacy€THBIE 3a/1a4u C SIBHO 33/IaHHOM M HESIBHO 3aJJaHHOM (pr3nuecKoit
MOJIEJIbIO: HA OCHOBAaHUM aHaJIM3a YCJIOBHUS BbIOMpaATh (U3HYECKHE MOJENH,
OTBEYAIOIMEe  TpeOOBaHUSM  3ajauyd, MOPUMEHATH  (OPMYJIbI,  3aKOHHI,
3aKOHOMEPHOCTH M TOCTyJaThl (PU3MUYECKUX TEOPUM TMPU HUCIOJIH30BAHUU
MaTeMaTUYECKUX METOJOB peIIeHUs 3a7ad, MPOBOJAUTH PacuéThl HA OCHOBAHUU
UMEIOIINXCS JaHHBIX, aHAJIU3HPOBATH PE3YyJIbTAThl U KOPPEKTUPOBATH METO]IBI
peleHns ¢ Y4ETOM MOIYYEHHBIX PE3yJIbTaTOB;

peniaTh Ka4eCTBEHHBIC 3a/aud, TpeOyIolue NPUMEHEHUSI 3HaHUIM U3 Pa3HBIX
pasnenoB Kypca (pU3MKH, a TakKe HMHTETpallMi 3HAHUW U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O I[MKJIA: BBICTPAUBATH JIOTUUYECKYIO IEMOYKY PACCYKICHUI
C OTMOPOY HA U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUEC SIBJICHUS;

UCIIOJB30BaTh  TEOPETHYECKHE 3HAHUS Uil OOBACHEHUS  OCHOBHBIX
MPUHIUNOB PaOOThl HM3MEPUTEIbHBIX MNPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

MIPUBOJUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyO0eKHbBIX YUEHBIX-()U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;



aHaJIM3UPOBAaTh W OLIEHUBAThH IOCIEJICTBUS OBITOBOM M IPOU3BOICTBEHHOMN
JESITENFHOCTA YEJIOBEKa, CBSI3aHHOM C (DPM3MYECKMMHU IMPOLIECCaMH, C MO3UIHI
DKOJIOTHYECKOU 0e30macHOCTH, [peICTaBICHUN 0 palMOHAIIBHOM
MPUPOIOIOIb30BaHNUHN, & TAKKE PAa3yMHOM HCIIONIb30BAHUU JOCTHXKEHHM HAYKU U
TEXHOJIOTUM JIsl JalIbHEUIIEro Pa3BUTHSI YEJIOBEUYECKOro OOIIECTBA;

MPUMEHATh Pa3IMYHble CMocoObl paboThl ¢ MHpoOpMalueil (usnyeckoro
COJIep)KaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTHH,
OpyU 3TOM HCIMOJIb30BaTh COBPEMEHHBbIE HH()POPMALMOHHBIE TEXHOJOTUU IS
IIOUCKA, MepepadOTKM M MPEABbABICHUS Y4YEeOHOM U HAyYHO-IOIYJISIPHOM
UHpOpMaAK, CTPYKTYPUPOBAHUS W MHTEPIPETALUU UH(DOpPMALNU, MOTyYEHHOU
U3  pa3INYHBIX HCTOYHUKOB, KPHUTHYECKH aHAJIM3UPOBATH  IOJYy4AEMYIO
MH(GOPMAIIMIO U OLIEHUBATh €€ I0OCTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HaHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHMKA UH(OpMaLuu;

IPOSIBJISITH OPraHU3ALIMOHHBIE U ITI03HABATEIbHBIE YMEHHUS CAMOCTOATEIBHOTO
pUOOPETEHNS] HOBBIX 3HAHMI B NPOLIECCE BBINOIHEHUS NMPOEKTHBIX M y4eOHO-
UCCJEI0BATENBCKUX PadoT;

paboTaTh B TpyINI€ C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PAOOTy TpPYyNIbl, PALMOHAIBHO pPACHPEEHsITh JEATEIbHOCTh B
HECTaHJApTHBIX CUTYalMsIX, aIEKBATHO OLIEHUBATh BKJIAJl KAXKJI0I0 U3 yYaCTHUKOB
IpyNIbI B pEHIEHUE paccMaTprUBaeMOn MPoOIeMbl;

HpPOSIBISATh MOTHMBALIMIO K Oyaymied npodeccHOHaJIbHON NeATENbHOCTH IO
CHELMATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOPUIISL.



