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1. MNOACHHUTEJBHASA 3AITUCKA

1.1. MecTo AMCIMILIHHBI B CTPYKTYpPe 06pa3oBaTeibHoil nporpammsei CITIO

O6meobpazoBarentaas mucuummuaa OJ[.11 ®usuxa sBasercd 06sS3aTeNbHOM YaCTHIO
0011e06pa30BaTeNBHOrO UKIIa OCHOBHOM 06pa30BaTeNbHOMN IPOrpaMMEI B cooTBeTcTRHH ¢ OLIOC
CIIO no npodeccun 29.01.07 ToprHOI.

Hucimmumaa OJ1.11 ®usuka oTHOCHTCS K MpeIMETHOM o6nacTé O6MEeCTBEHHO-HAYUHBIE
IPEeAMETEL

1.2. Ilesu ¥ 320290 H3VUEHHUSA ANMCHHILIHHDI:
Hemn:

(opMHpOBaHUEe MHTEpeca M CTPEMJICHHS O0YYarOIIMXCS K HAYYHOMY H3YYEHHIO IPHUPOJIEL
PasBUTHE MX HHTEUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH; '

Pa3BUTHE IPE/ICTABICHHHI O HAYYHOM METO/IE IIO3HAHUS H QOPMHUPOBAHKE HCCIIEN0BATEILCKOTO
OTHOIIEHHUS K OKPYKAFOIIAM SIBJICHHSIM;

opMHpOBaHHE HayqHOTO MUPOBO33PEHMS KK Pe3yIIbTaTa H3yUeHHs OCHOB CTPOCHHUS MATEPHH
1 (yHIaMEeHTaTbHBIX 3aKOHOB (DH3UKH;

(opmupoBanue ymeHuM OOBSCHATH SBICHHS C HCIONB30BAHMEM (M3MYECKUX 3HAHHWH U
HAY4HBIX JOKa3aTeNbCTB;

(opmupoBaHue IpeACTaBIeHuH 0 pony GM3UKY Ul PasBUTHS APYTHX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHIL;

Pa3BUTHE NPEACTABICHAUM 0 BO3MOXKHBIX cepax Oyayieit mpobeccHoHATLHOMN NS TENEHOCTH,
CBS3aHHBIX C (PU3UKOMH, MOATOTOBKA K AaybHEHIIeMY 00YUEHUIO B 9TOM HANpaBJICHUH.

3anaumn:

nprobperenue CUCTeMBI 3HaHAN 00 06IIUX QH3MIECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHIIX,
BKJIIOYas, MEXAHUKY, MOJIEKY/IAPHYIO QHU3HUKY, 3TeKTPOIHHAMUKY, KBAaHTOBYIO (HM3UKY U TEMEHTEI
acTpohu3UKY;

(opmMHupOBaHHE YMEHMH NPHMEHATH TCOPETHYECKHE 3HAHHS Ul OOBACHEHUS (GH3HUECKHX
SIBJICHUH B IPHPOZE M JUIS IPUHATHS IPAKTUIECKHUX PEINeHUil B TOBCENHEBHOMN KU3HHU;

OCBOGHME CIOCOCOB PELICHHS PA3IMYHBIX 3alad ¢ SBHO 33/@HHOM (QU3MYECKOH MOJENBIO,
3aj1a4, [OAPa3syMEBaIOIMX CaMOCTOATELHOE CO3JaHHe (H3UYECKOW MOIENH, COOTBETCTBYIOIIEH
YCIOBHAM 3aJ]a4y¥, B TOM YHCIIE 3a/1a9 HH)XCHEPHOTO Xapakrepa;

IOHUMaHue (U3MYECKHX OCHOB M MPHHIMIIOB HEHCTBHS TEXHHYECKMX YCTPOMCTB H
TEXHOJIOTHYECKHUX MIPOLIECCOB, MX BIIUSIHHUS Ha OKPYXKAIOIIYIO CPELY;

OBIIAJICHHE METOJAMH CaMOCTOSTENBHOIO IIIAHMPOBAHHS W NPOBENEHMS (PHIMUYECKUX
SKCIIEPHMEHTOB, aHalh3a W HMHTepHpeTald HHOOPMAIMH, ONPEACNCHUS NOCTOBEPHOCTH
MOJIyYeHHOTO Pe3yIbTara;

CO3JlaHHE YCIOBHH JUIA DPa3sBHTHS YMEHMH IIPOEKTHO-MCCIIEIOBATENLCKON, TBOPYECKOH
JIeATENLHOCTH;

PasBHTHE HHTepeca K cdepam IpopeccHOBATLHOM NeITeIBHOCTH, CBS3aHHON ¢ QU3HKOM.

1.3. Hoaxonnl k 0T60PY coNepRAHMUA H onpeaeaeHHI0 IIAHHPYeMbIX Pe3VJILTATOB:

W3yuenne ¢pusuxu BHOCHT OCHOBHOM BKJIaZ B (HOPMUPOBAHHE €CTECTBEHHO-HAYYHON KAPTHHEI

MHpa OOydaromuxcs, B (GOPMHUPOBAHWE yMEHHH NPUMEHSITh HAYYHBIA METOJ IO3HAHMS IIPH
BBINIOJIHEHHH HMH y4eOHBIX HccneioBanuif. B ocHoBy Kypca $u3uky 11 ypoBHS CpeiHero o6mero
00pa30BaHHs IIONOXKEH P HAEH, KOTOPHIE MOXKHO PACCMAaTPHBATh KAK MPUHIHAIIEL IO IIOCTPOEHHS.
Vines uenocrrocTd. B COOTBETCTBHHY C HEil KypC ABJISETCA JOTHYECKH 3aBEPIISHHEIM, OH COIEPIKUT
MaTepHasl U3 BCEX Pa3lesoB (QU3MKH, BKIFOHAST KaK BONPOCH KIACCHYECKOM, TAK ¥ COBPEMEHHOH
usuxu. Vnes renepammsanuu. B cootBetcTBuu ¢ Helt Matepuan kypea GH3UKE 06beIUHER BOKPYT
busuyeckux Teopuit. Bemymum B kypce sBisieTcss GOpMUPOBaHHE MPECTABICHHH 0 CTPYKTYPHBIX
YPOBHSX MaTepuH, BellecTBe W none. Mies rymamurapmsanuu. E¢ peammsauus npeamonaraer
HCIIOJIb30BAHME TYMAHHTAPHOIO IOTCHUMANa (U3M4YECKOH HayKd, OCMBICICHHE CBA3HM Pa3BUTHIA
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du3mku c pasBaTHEM OOIIECTBA, a TaKKe C MHPOBO33PCHUCCKHMH, HPaBCTBEHHBEIMH H
SKOJIOTHYeCKHMH TpobieMam. Vines npukiajsol nanpasnersocTd. Kype (Gu3UKHA OpeAroaraeT
3HAKOMCTBO C [IAPOKAM KPYroM TEXHHIECKHX ¥ TEXHONOTHIECKHX PHIIOKEHIH U3y ICHHBIX Teopuit
¥ 3aKOHOB. Ves 3KOJIOTH3AlMM Peali3yeTcs MOCPEJCTBOM BBEICHHA BJICMEHTOB COICPIKAHMA,
TOCBSIIEHHBIX OKOJOTHYECKHM IpolieMaM COBPEMEHHOCTH, KOTODBIE CBA3AHBI C PasBHTHEM
TeXHUKY ¥ TEXHOJIOTHii, a Takke 0OCYXIEHHMS NpobIeM paniOHATBHOTO NPHPOJOIOTB30BAHHK 1
aKOJIOrHUecKol OezonacHocTd. CTep/KHEBBIMU SJIEMCHTaMH Kypca (QH3WKH Ha YPOBHE CPEIHEro
obero 06pasoBaHus ABISIOTCS (u3HIecKre TeOPHH (GopMHUpOBAHHE IIpe/ICTaBIeHHUH O CTPYKTYpe
TocTpoeHHs GU3NIECKON TeOpHH, POIH QYHIAMERTATBHBIX 3aKOHOB M HPUHIIUIIOB B COBPEMEHHBIX
NpeCTAaBIEHAIX O TPUPOJE, IPAHMIAX MPHMEHHMOCTH Teopui, IS ONMCAHHsA ECTECTBEHHO-
HAY9IHBIX ABJICHUH 1 IIponeccos). CHCTEMHO-/IeATEIbHOCTHBLH IOJXOJ B Kypee bu3uKu peanu3yeTes
IpeXJae BCEro 3a CYeT OpraHM3aluH JKCIIEPEMEHTATRHON JesTeNbHOCTH Oobydarommxcs. s
6a30BOr0 ypOBHS Kypca (QH3UKU — 3TO HCIONB30BAHUE CHCTEMBI (bpOHTATHHBIX KPAaTKOBPEMEHHBIX
3KCIIEPEMEHTOB U 1a00paToOpHbIX paboT, KOTOPEIE B NpOrpamMMe Io dusnke 00beMHEHB B 00mHiA
CIIMCOK YUEHWYECKHX NPaKTHUecKuX pabot. BhimeneHHe B yKa3aHHOM NCPEHHE 1abopaTopHBIX
paGoT, TPOBOMMBIX VI KOHTPOJIS W OLCHKH, OCYIECTBIACTCS yIaCTHUKAMA 06pa3oBaTenbHOTO
Tpomecca HCXOIsA M3 0COGEHHOCTEH TIIAHMPOBAHMS M OCHAIICHUA xabunera ¢(u3uxu. Ilpum aToM
oBecreunBacTCS OBNA[CHAE OOYYArOIMMACS] YMEHHSMH INPOBOMMTH KOCBECHHBIC H3MEPEHUA,
JICCIICIOBAHMSL 3aBHCAMOCTeH (DH3HYECKHMX BENHMYMH M IIOCTAHOBKY OIBITOB IIO IPOBEPKE
[PEUTOYKEHHBIX THITOTE3.

B nporpamme mo (HE3EKe CHCTEMa YYEHHIECKOTO SKCICPHMCHTA, naboparopHBIX paboT u
IpaKTHKyMa MPEJCTaBIeHa eJUHBIM HEPCIHEM. BriGop TeMaTHKH Ui THX BHIOB YICHHYCCKHX
TIPaKTHYECKAX PabOT OCYIIECTBIACTCA YHaCTHHKAMH 06pa30BaTeNbHOr0 IpoIecca HCXONd H3
ocoBeHHOCTEll MOYPOYHOro IUTAHHPOBAHHA U OCHAIEHHS KabHHET2 ¢usukn. IIpm sTOM
ofecrieanBacTcs OBJIaJeHAEe OOYYArOIIMMUCS YMEHWSIMU IPOBOIUTH IPAMBIC ¥ KOCBEHHBIC
M3MEpPEHHS, UCCIEI0BAHMAS 3aBUCUMOCTe! PH3MHEECKHX BENHIHMH K IIOCTAHOBKY OIIBITOB 11O TPOBEPKE
IIPEJIJIOMKEHHBIX THIIOTES.

BonbIoe BHEMAHHE YEIACTCS PEHICHHIO PACYETHRIX H KaYeCTBEHHBIX 3al1at. [Tpu sToM AJIs
pacuETHEIX 3a1a4 IPHOPUTETOM SBILTIOTCA 3a/(aH C SIBHO 3aIaHHON M HESIBHO 3alaHHON (H3MIECKOH
MOJIENTBIO, TIO3BOJISIONIHE IIPAMEHSTH H3YICHHBIE 3aKOHbI ¥ 3aKOHOMEPHOCTH KakK M3 OJHOrO pasjeia
Kypca, TaK ¥ MHTEIPHpYs NMPHMEHEHWE 3HAHMH M3 PasHBIX Pas3cioB. Jlns Ka4eCTBEHHEBIX 3a1a4
IPUOPUTETOM ABJISIOTCS 3aaHus Ha 06BICHEHHE/IPE/ICKa3aHie IPOTeKAHHA (u3NYECKUX ABJICHAM
¥ TIPOIECCOB B OKpYXarolleH jxu3HW, TpeGyromme Bbibopa usrIecKoi MOAENH I CHTYyalHH
IPaKTHKO-OPHECHTHPOBAHHOTO XapakTepa.



2. CTPYKTYPA U COJIEP)KAHUE OBII{EOBPA30BATEILHOM AUCUUATLIAHEI

2.1. O6bem yaedHOI JUCHUNUIMHBI M BH/IbI Y4eOHO#H padoTsl

Bup yuebHoii pa6oTni

O6nem B yacax

O61em obpasoBaTe/IbHOM TPOrpaMMBbl y4e6HOM THCHHILIHHbI 108
OcHoBHOE coepKaHHe "5
B T. 4..

TEOpETHYECKOE 00yUeHne 50
[IPaKTUYCCKHE 3aHATHSA 15
nabopatopHsie paboTb 10
IIpodeccnonansHo OpHEHTHPOBAHHOE CONEPIKAHTE 32
B T. ..

TEeOpeTHUYecKoe 00ydeHne 32
IIpome:xxyTounas aTTectauus B ¢popme quddepeHupoBanHOro 1

3aqéTa




2.2 Copepaxanme.

Hayunbiii MeTO 0O3HAHNS PHPOABL.

®usnka - (yHIaMeHTanbHas Hayka O npupoxe. HaydHbIi METOA MO3HAHUS H METOZBI
WicCIeNOBaHMs (U3MYECKUX SIBICHHH. DKCIIEPUMEHT ¥ TEOPHA B MPONECCE MO3HAHUA INPUPOJBL.
Ha61ro/1eHue | SKCIepUMERT B Gusnke. Crioco6s! H3Meperns QU3MICCKUX BEMIHH (aHanoroBele ©
nHGbPOBBIE H3MEPUTEIBHEIC IIPUOOPHI, KOMIBIOTEPHBIC NaTIHKOBBIC cucteMsl). Ilorpemuocty
p3MepeHui GU3UUecKuX BEIHIUH (abCOMOTHA U oTHOcHTenbHas). MojenupoBanue QU3HIECKHUX
sBNeHull W IpoleccoB (MarephaibHAs TOYKA, aOCONIOTHO TBEPJIOE TEIO, HAcalbHAd YHIKOCTD,
MIeaNbHBIA Ta3, TOUeYHbIH 3apsaa). ['unoTe3a. @uU3nuecKUd 3aKOH, FPAHUIBL €r0 IMPUMCHUMOCTH.
duszugeckas TECOPHL.

Poms ® Mecto (u3mku B (OPMHDOBAHHM COBPEMEHHOM Hay4YHOH KapTWHBI MHpa, B
IPaKTHYECKOH JesITebHOCTH JIOAEH.

[TpaxTudecKue 3aHITAS
. ViaMepeRHne CHIBI TOKA ¥ HAaNpPDKEHHS B LEMH IMOCTOSHHOTO TOKA MpPH HOMOIIM AHATOrOBBIX H
I POBBIX H3MEPHTENBHBIX IIPUOOPOB.
3HaKOMCTBO ¢ HHbPOBOH naGopaTopue# mo ¢usuke. [IpuMepsl H3MEPEHI (OU3AIECKUX BEIMIHH
TIpY IOMOIIH KOMIBFOTEPHBIX JaTYHKOB.

Mexanuka. KnaemaTuka

Mexanugeckoe qprKenne. OTHOCHTEILHOCT MEXaHHHeCKOTo ABmwikeHns. CrcreMa oTCHeTa.
[psivast 1 oOpaTHas 3a1a4d MEXaHHKH.

Pamuyc-BEKTOp MaTepHANbHOM TOYKM, €ro HPOCKIMM HA OCH CHCTEMBI KOOp/HHAT.
Tpaextopus.Ilepememenye, cKOpocTh (CPEHSA CKOPOCTb, MIHOBEHHAS CKOPOCTb) H YCKOpEHHE
MaTepUaIbHOM TOYKH, MX HPOCKIMA HAa OCH CHCTEMbI KOOPIHHAT. CnokeHue IepeMelenud u
CIIOMKEHHE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKODEHHOE IPAMONMHEHHOe ABHKEHHE. 3aBHCHMOCTb KOOPIMHAT,
CKOPOCTH, YCKOPEHHS U IIYTH MAaTEPHAIBHOM TOUKY OT BPEMEHH 1 X rpaduku.

Cpo6omHoe Tajenue. YcKkopeHne cBOGOAHOIO mazieHus, [[BHKEHHE Tela, OpOoIIeHHOr0 TOA
YIJIOM K TOPH30HTY. 3aBHCHMOCTH KOOPJMHAT, CKOPOCTH M YCKOPCHHA MaTepHaIbHOH TOYKH OT
BpeMeHH W uX Trpaduxu.KpuBonMHEHHOE IBHKCHHE. JlpvxeHHEe MAaTEpPHAILHOW TOYKH IO
OKpYXHOCTH. YT7oBag ¥  JIMHCHHas  CKOPOCTB. [lepuon ® 9acToTa OOpaINeHHS.
[leHTpOCTpeMHUTENBHOE (HOPMANBHOE), KacaTenbHOe (TaHreHNUMANBHOE) M IIOJIHOE YCKOPEHHE
MaTepHabHOH TOUKH.

[TpakTHYecKue 3aHATHS
H3yuyenue HEpaBHOMEPHOTO JIBHKCHHAS C LENIBIO ONPEICICHHA MI'HOBEHHOM CKOPOCTH.

UsMmepeHre yCKOpEHHsi NpH NPAMONHHEHHOM paBHOYCKOPEHHOM [BIDKCHHMH TIO HAKITOHHOH
IITOCKOCTH.
‘VccnenopaHpe 3aBUCHMOCTH IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBHKCHUH.

UsydeHue JBIKEHHS Tena OpONIEHHOTO TIOpu3OHTankHO. IIpoBepka TIHUNOTE3El O IpsMoi
IIPOTIOPIHOHATEHOH 3aBUCHMOCTH MEXKITY NAIbHOCTBIO 1107ICTa H HAYaJIbHOM CKOPOCTBIO Tela.

JIaGopaTopHbIe pabOTEI
W3Mepenue yCKOpeHHs CBOOOHOTO MaeHHUS.

U3syuenue JBUKEHUS TeNa 10 OKPYKHOCTH € IIOCTOSHHOM 110 MOJIy/TIO CKOPOCTBIO.
HccieioBaHne 3aBHCHMOCTH Iieproaa oOpaleHns KOHHISCKOro MasTHHKA OT €ro mapaMeTpos.

JInnamuka

Ilepseiii 3axkoH HbloTOHa. MHEpIMATbHBIE CHCTEMBI OTCHETA. [IpuHIMO OTHOCHTEIEHOCTH
Tamnes. HenrepuuaibHbIe CHCTEMbBI 0TCYETA

Macca Tena. Cuna. [IpuEIMI CYTIeprO3UITiH CHIL.

Bropoi 3axon HboToHA Ui MaTePHAIBHOH TOUKH.

Tperuit 3axor HeroToHa 7is MaTePHAIILHBIX TOYEK.



3aKOH BCEMHPHOTO TATOTCHHSA. DKBUBAIEHTHOCTS TPABUTALMOHHOM M HHEPTHOH MaCCHL.

Cuna TspxecTd. 3aBHCUMOCTD YCKOPEHHUS CBOGOIHOTO NaAeHus OT BHICOTHI Hal HOBEPXHOCTHIO
IIaHETBl ¥ OT reorpaduyeckoil mupotrsl. JIBMxeHne HeOGECHBIX TEN M UX CIIYTHHUKOB. 3aKOHEI
Kemnnepa. ITepBas xocMudecKas CKOpOCTb.

Cuna ynpyroctu. 3akon I'yka. Bec Tena. Bec tena, ABHKYIIErocs C yCKOpEHHEM.

Cuna tpenus. Cyxoe TpeHme. Cuila TpeHHS CKONBXEHHA M CHIa TpeHHs mokos. Koahduument
Tpenusa. Cuila CONPOTHMBICHHS TPH ABHKCHHM Tella B JKUAKOCTH MM Ta3e, €€ 3aBUCHMOCTb OT
CKOPOCTH OTHOCHTENBHOrO ABrKeHMs. [laBnenue. I'uapocrarudgeckoe naBnenue. Cuna ApxuMesa.

[IpaxTuueckue 3aHATUS

Wsydyenns nBYDKEHHs CHCTEMBI TEl, CBS3aHHBIX HHUTHIO, MEPEKUHYTOH wYepe3 JIETKUH O6JIOK.
Uzmepenue koadduimerTa TpeHus 0 BeIMIHHEE YIiIoBoro koadduimenta sasucuamoct Frp(N)
HccnenoBanne aprxends O6pycka IO HAKIOHHOM IUIOCKOCTH C MEpeMEHHBIM K03(dHuIMeETOM

TpeHus. M3yuenue neuxenus 6pycka Ha Baly ¢ TPeHHEM

JlaGoparopHEle paGoTEI

W3mepenue paBHOICHCTBYIOIEH CHIT IPH JBHXEHHH OPYCKa 110 HAKIOHHOMN ILIOCKOCTH.

IIpoBepka rumoTe3sl O HE3aBUCHMOCTH BPEMEHH ABHIKEHUS OpycKa 10 HAKJIOHHOM IIOCKOCTH Ha
3aJaHHOE PACCTOSHHUE OT €r0 MacCHl.
WccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIMX B IPYKHHE U PE3MHOBOM 06pasiie, OT
ux gedhopmarun.

CraTtuxa TBepaOro Teaa.

A6comorro TBepoe Teno. [TocTynarensHoe 1 BpalmaTeIbHOE JBUKEHHE TBEPAOTO Tena. MOMEHT
CHITBI OTHOCHTENBHO OCH BpatieHus. Ilreqo cuipl. CroxeHne CHl, IPHIIOXKEHHBIX K TBEPAOMY TeIy.
IleHTp TsDXKECTH Tena.

YciioBus paBHOBECHA TBEPAOIO TeNa. Y CTOHUNBOE, HEYCTONUHBOE, Ge3pasIMIHOE PABHOBECHE.

[IpaxTHyeckue 3aHATHA

HccnenoBanue yciuoBuit paBHOBECHSA TBEPIOro Tela, MMEIOMIEr0 OCh BpameHus. M3ydenue

YCTOHYHBOCTH TBEPJOTO TENA, AMEIOUIETO MIIOMIAb OIOPHL,

3aKoHBI COXpaHEHHS B MEXaHHKE
Ammysise  MaTepuaipHOM TOUKHM, CHCTEMBl MaTepUANbHBIX TodeK. LIeHTp Macc CHCTeMsI
MaTepHabHBIX TOYeK. TeopeMa 0 ABIKEHHUH IIEHTPa Macc,
Wmiyiibe CHIIBL M M3MEHEHHE HMITYIIbCa TeNa. 3aKOH COXPAaHEHHs UMITYJIbCa.
PeaktuBHOE nBHXeHHME. MOMEHT HMMIylbca MaTepHAIbHON ToukM. IIpencraBneHue o
COXpPaHCHUH MOMEHTA UMITY/IbCa B IIEHTPAIBHAIX MOJIIX.
Pabota cutbl Ha MaIoM 4 Ha KOHEYHOM mepeMelnennun. ['paduaeckoe npeacTasieHne paboTE! CHIIBL
MOIIHOCTE CHIIEL
Kunernyeckas sueprus Marepuanbaoit Touku. Teopema 06 H3MEHEHHH KHHETHYECKOH SHEPrHu
MaTepuanbHOR TOYKHU.
[lorenuuansusie n HemoTeHNManbHbe CHIBL IloTeHuuanbHas sHeprus. [loTeHIMANbHAS YHEPTHS
yupyro nmedopMupoBaHHOH TpyxXuHBL [IoTeHuMalbHas OSHEPrHs Teda B  OJHOPOIHOM
rpaBUTAIMOHHOM HoJle. [loTeHIManbHas 3HEPrys TeNa B IPABUTALIHOHHOM I10Jie OXHOPOAHOrO mapa
(BHyTpr M BHE mapa). Bropas xocMmuueckas ckopocTs. TpeThs KocMuyecKas CKOpocTb. .CBsi3b
paboThl HEMOTEHIMATBHEIX CHJI C H3MEHEHHEM MEXaHUYECKO SHEPIUH CHCTEMBI TElL.
3aKOH COXPAHEHHUS MEXAHHYECKOH DHEPIUH.
YIpyrue 4 Heynpyrue CTOKHOBEHHS.,
YpasreHue bepHyuHa U1 HeaTbHOMN KUIKOCTH KaK CIEICTBHE 3aKOHA COXPAHEHUS MEXaHWIECKO
SHEPTHUH.

Mouexyasipgas GHU3HKA H TepMOAUHAMHUKA
OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH.
OCHOBHBIE TIONIOKEHHS MONEKYJIApHO-KuHeTHdeckodt Teopun (MKT), uX omsiTHOE
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o6ocuoBanue. [{uddysus. BpoyHOBCKOE ABIKEHHE. XapaKTep ABHKEHHA X B3aHMO/ICHCTBHS YACTHI]
pemecTsa. [locTostHAAs ABoragpo. TemsioBoe paBHOBecHe. TeMmmepaTypa H €€ U3MEPEHHE. [Mkana
Temuepatyp Llenscus.

Mojenb HAEATBHOrO Ta3a B MOJEKYISPHO-KMHETHYECKOH TEOPHH: JacTHIBI rasa ABHAKYTCA
XAOTHUECKHU ¥ HE B3aMONEHCTBYIOT IPYT € IPYTOM. -
TazoBble 3aKkoHBL Ypasmenme Menneneesa-Knanelipona. AGCOMOTHAs TEMIEpaTypa (mxana
temieparyp Kenbsuna). 3akon J[lanprona. M3omponeccel B HACATbHOM rase C IMOCTOSHHLIM
KOJIMYECTBOM BemecTsa. ['padyeckoe IpeIcTaBIeHIe H30MPOLECCOB: H30TEPMa, H30X0Pa, m300apa.
CBsi3p MKy NABICHAEM M CPEJHEH KMHETHYECKOW OSHEpruel IMOCTYNAaTeIbHOro TEILIOBOTo
JIBYDKEHMS MOJEKYJ HIealbHOro ra3a (OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHIECKOH TEOPHH
HICATBHOTO ra3a). CBs3b abCOMIOTHON TeMIIepaTypsl TEPMOIMHAMHUYCCKOH CHCTEMBI CO cpenHer
KHHETHIECKOH SHEprHeii TOCTYATENBHOTO TIIOBOTO IBHKEHHS €€ YacTHIl. I3yd9eHne A30X0pHOTo
npouecca.

Wsygenne w306apHOTO Ipomecca. [IpoBepka  ypaBHEHHMSA — COCTOAHHA. Wzyuenue
H30TEPMUYECKOTO TIpoLecca

ITpakTUdecKue 3aHATHs
Hccie/IoBaHAe MPOLECca YCTAHOBIEHHS TEIIOBOTO PABHOBECHS IIPH TEIIOOOMEHE MEX-1y ropsaeH
| XOJIOJHOH BOJIOH.

Tepmoaunamuka. TennoBbie MAMIMHDI.

Tepmonunamugeckas (T[) cucTema. 3amaHne BHETTHAX YCIOBHH UL TEPMOJHHAMHUIECKOH
CHCTeMbl. BHeIHME W BHYTpeHHHE Tapamerpbl. [lapaMeTphl TepMOJMHAMHMYECKOH CHCTEMBI KaK
CpeIHIE 3HAYEHIs BeTHYHH, OMUCHIBAIONIMX €€ COCTOAHHE Ha MUKPOCKOIIIECKOM yPOBHC. Hynesoe
Hagano TepmomuHamukd., CaMONpOU3BONBHAS PpeaKCalys TEPMOJHHAMHUYECKOH CHCTEMBI K
TEIIOBOMY paBHOBECHIO. Mojienb HJIEANBHOrO rasa B TEPMOJMHAMHUKE - CHCTEMA ypaBHEHHUI:
ypasHenne Menneneea-Kiane#iposa W BBIP@KCHHC 4 BHYTPEHHEH OHEpTHH. Y CIOBHAL
IIPUMEHHMOCTH 3TOH MOJENH: HU3Kask KOHICHTPAIHA JaCTHLl, BBICOKHE TEMIICPATypbL. Bripaxxenne
JUIS BHYTPEHHEH HEPTHH OJJHOATOMHOTO HIanbHOTO rasa.

KpasucTaThueckde ¥ HECTAaTHHUCCKHE IIPOIECCHL ODieMeHTapHas pabora B TepMOIMHAMHKE.
BeruncieHre paboTel M0 rpaduKy mpomecca Ha pV-Iamarpamme. Temnonepegada kak crocod
W3MCHEHHs BHYTPSHHEH OJHEPIMH TepPMOJMHAMUHEECKOH cHCTeMBl 0e3 CoBepIIeHHs paboThL
Kousekuus, TeILIOMPOBOJHOCTD, H3TyICHUE.

Bropo#t 3aKOH TEPMOJMHAMHKH UIi PAaBHOBECHBIX IIPOIECCOB: 4YEPE3 3aJaHHOC PABHOBECHOC
COCTOSIHHE TEPMOAMHAMHYCCKOH CHCTEMBI IPOXONHUT CAMHCTBCHHAT anuabara. A6comorHas
TeMieparypa. BTOpoif 3aKOH TEPMOJMHAMUKA [/ HEPABHOBECHBIX IPOIECCOB: HEBOIMOMHO
nepenath TEmIoTy OT GoJee XONOIHOro Tela K Oonee HarpeToMy 6e3 xommencanuu (Kmaysuyc).
Heo6paTMOCTh TIPUPOAHBIX IIPOLECCOB. KI3MepeHue yAENbHOH TEIIOeMKOCTH. HcciemoBanue
anuabaTHOrO IIporecca.

KOIH4ecTBO TEIUIOTHL. LerIoeMKOCTh Tesa. YAeNbHAas W MOJApHAs TEIIOEMKOCTA BCLICCTBA.
VpapHenne Maiiepa. YaenpHas TeIUIoTa CrOpaHHA TOIUIMBA. Pacuer KoJ4ecTBA TEILUIOTHI NPH
temnonepenade. Iloustre 06 anmabarrom nponecce. I1eppaii 3aK0H TEPMOAHHAMUKH. Bryrpennas
sHeprusi, KoJWYecTBO TeINOTEI M pabora Kak Mepsl HM3MEHCHH: BHYTpEHHEH OSHEPruu
TEPMOIUHAMHYECKOH CHCTEMBI.

IIpohecCHOHATEHO OPHEHTAPOBARAEIA yPoK 3IIpHHIMIE! ASHCTBHA TEIIOBBIX MAIIHH. KIT/I.
Maxcumansnoe 3aauerre KITJI. [uxn Kapso.

KOJOTHYECKHE ACHeKTHl WCIONB30BAHMA TEIUIOBBIX jBHrareneci. TermmoBoe 3arpsa3HEHHE
OKPYKaIOWIEH CPeJibL.

[TpakTHYeCKHE 3aHSTHSI
WUccnemoBanme  mnpolecca  OCTBIBAHMA — BemecTsa.,  VsydeHme — B3aWMOCBS3M  OHEPriM
MEXMOJIEKY/ISIPHOIO B3aHMO/ICHCTBHS H TEMIIEPATYPhl KUIIEHHS JKHAKOCTEH.

ArperaTHble cocTOsiHUA BemecTsa. ®a30Bbie Mepexobl.



TernoBoe pacmmpenye KHAKOCTEH M TBepIBIX TeN, 00BEMHOE M JMHENHOE pacUIMpEHHE.
AHTrapMOHM3M TEIUIOBBIX KojlebaHMit YacTHUIl BeIMecTBa KaK NPHYWHA TEIUIOBOTO PACIIMPEHUS Tew
(Ha kauecTBeHHOM ypoBHE). [IpeobpasoBanue sHepruy B (ha3oBbIX epexojiax Y paBHEHHE TEII0BOr0
Gananca. [TosepxnoctHoe HarTspxerne. KosbdunuenTt nosepxuocTroro Hatsbkenus. KanuuisapHele
ABJICHHA. JlaBNeHne 0/ HCKPUBICHHOH MOBEPXHOCTEIO xuaKocTH. Popmyina Jlamaca. Usmepenne
K03} hUNHEHTA TOBEPXHOCTHOTO HATSKECHHUSI.

Hsmepenne moxyns FOnra.

IlapoobpazoBanue u KoHZeHcauws. Vcmapenwe W KuneHwe, YAempHas — TeIoTa
napoobpazoBaHusi.

HacepnmenHble 1 HeHaCHIMEHHBIe Haphl. KauecTBeHHAS 3aBHCHMOCTH IUIOTHOCTH M JABIICHHUS
HACBIIEHHOTO0 I1apa OT TEMIEPATyphl, MX HE3aBUCHMOCTH OT 00BeMa HACHIIEHHOrO IIapa.
3aBHCHMOCTh TEMIIEPaTypPhl KUIEHUS OT JaBIEHHS B JKHIAKOCTH. M3yueHHe CBOWCTB HACBIIEHHBIX
napos. M3yuenue 3akOHOMEPHOCTe#H HCITapeHns )KUIKOCTEH.

BnaxxnocTs Bo3ayxa. AGCONOTHAA ¥ OTHOCHTEIBHAS BIAXKHOCTB.,

Tsepnoe Teno. Kpucrammdeckne u amopbHble Tena. AHM3OTPOIMS CBOMCTB KPHUCTAJLIOB.
[InaBnenne u KpucTaM3auys. YAenbHad Temuiora IuviasneHus. Cy6Gnumanms. dedopmanuu
TBepioro tena. Pacrskenue u cxarme. Casur. Moayns FOura. Ilpenen ynpyrux pedopmarit,
Hccrneosanye 3aBUCHMOCTH AeopManiy pe3HOBOTO 00pasua OT MPUIIOKEHHOH K HEMY CHIIBL

[NpakTiyeckue 3aHATHA.

H3mepenue abcomoTHOM BIaKHOCTH BO3/IyXa H OLIEHKa MAacCHl ITAPOB B IIOMEIEHMH.

H3mepenue yaensHOM TENIOTHI TUIABJICHUS JIbA.

IIpodeccuonanbHO-OpHCHTHPOBAHHOE COEPIKaHHIE

JIeKTPOAHHAMMKA,

DJIEKTPOCTATHKA.

JIOTeHIMANBHOCTE  SNMEKTPOCTATHYECKOTO IOMA. Pa3sHOCTH MOTEHIHAIOB M HANPSIKEHME,
[loTeHuuanbHas HEPrus 3apsia B NMEKTPOCTATHYECKOM II0Ne. [TOTEHIMaI SEKTPOCTATHIECKOTO
nosst. CBA3b HANPSHKEHHOCTH IOJI M PA3HOCTH IOTEHIHUAIOB IS 3EKTPOCTATHYECKOTO MOJIs (KaK
OJTHOPOIHOTO, TaK U HEOAHOPOAHOr0). ITpuHIMN cyneprno3unuy SIeKTPHUECKHX MMOIeH.

ITone toueunoro 3apspa. Ilome paBHOMepHO 3apspkeHHOM cdepsr. ITone pasHOMEpHO
3apsHKEHHOrO 10 06BeMy mapa. [Tojle paBHOMEPHO 3apsDKeHHON GeckoHedno miockocTu., KapTuHe!
JIMHUHA HAMPSHKEHHOCTH 3THX TONIEH ¥ SKBHIIOTEHIIHAJBHBIX TOBEPXHOCTEH,

OHeprust 3apsyKEHHOTO KOHZEeHcaTopa. JIBIKEHHe 3apsDKCHHOM YacTHIBI B OJHOPOIHOM
SIEKTpUYECKOM 1moje. Texnudeckye ycTpoHCTBA M TEXHOJIOTHYECKHE IIPOLECCHE 3JIEKTPOCKOI,
3IEKTPOMETD, 3JEKTPOCTATHYECKAs 3alldTa, 3a3eMIECHHE DIEKTPOonpubOpOB, KOHIEHCATOPEI,
reneparop Bau ne I'paada. Msyuenme npoTexaHms Toka B LEMNM, COAEpXalleldl KOHAEHCATOP.
Pacmpesienienye pa3sHOCTH IIOTEHIMATIOB (HANPSUKEHHS) [PH IOCIENOBATEIFHOM COCTUHEHUU
KOHZIEHCATOPOB.

Hccnenosanue paspsaa KOHASHCATOPA 9epe3 PE3UCTOP.

IIpodeccnonansHO-OpHEHTHPOBAHHOE COLEPKAHHIE

ONEKTpHU3aIHs TeJl U €€ NPOSBJIECHUS. DIEeKTpUYecKuil 3aps. JlBa BHAA 2JIEKTPHYECKHX 3apsioB.
IIpOBOMHAKH, JUANIEKTPHKE H HOIYIPOBOAHHKH. DJIEMEHTAPHBI DIEKTpUUECKMil 3apsal. 3aKoH
COXPaHEHHs IEKTPHUYECKOTO 3apsija.

BsauMogpeticteue 3apsgos. Togeunwle 3apsigsl. 3akon Kymoma. Dnextpuueckoe moie. Ero
JCUCTBHC Ha BJICKTPUYCCKUE 3apsjibl. HampsxeHHOCTh SaeKkTpadeckoro nois. IIpoGHbIA 3aps.
JIMHUM HANPKEHHOCTH A7eKTPUYEcKoro nojs. OQHOPOHOE IEKTPHIECKOE II0Me.

[TpOBOMHUKH B BNEKTPOCTATHIECKOM II0JIE. Y CIIOBHE PABHOBECHS 3apSIOB.

JIU3/IEKTPUKE B 3MEKTPOCTATHYECKOM ToNe. J[MAeKTpudecKkas MpOHHUIAEMOCTh BEIIECTBA.
Konzencarop. OneKTPOEMKOCTh KOHIEHCATOPA. DNEKTPOEMKOCTh ILIOCKOIO KOHJIEHCATOPA.
IlapamensHOe COeAMHEHHE KOHJEHCATOPOB. IlocaefoBaTenbHOE COENUHEHHE KOHICHCATOPOB
Ornenka cam B3auMOIEHCTBHSA 3apsiKeHHBIX Tell. Habmonenue npeBparenys SHepriu 3apsKeHHOTo
KOH/ICHCATOpa B SHEPTHUIO U3JIYUEHUSA CBETONHO/IA.
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[TpakTHyecKue 3aHATH

VccleloBaHAe 3aBUCHMOCTH CHJIBI TOKA OT HANpKCHUA JUIA JIaMIbl HaKaTHBAHH.
VBeMdeHAe Ipe/eNa K3MEPEH s aMITepMeTpa (BOILTMETPa).

IIpodeccroHaTbHO-OPHEHTHPOBAHHOE CONCPIKAHNC

TpodheccHORATBHO OpHEHTHpOBaHHBIH ypok Cmia ToOKa. TTocTOSHHBIA TOK. YCIOBHA
CYLIECTBOBAHMS TIOCTOSHHOTO 3/IEKTPHYECKOr0 TOKa. VICTOYHMKH TOKa. Hanpsokenne U u OJIC
Bakon OMa [Ig ydacTKa Iemd. OJEKTPUYSCKOe CONPOTHBIICHHE. 34aBMCHUMOCTD CONPOTHBIICHHSA
OJIHOPOJHOTO TMPOBOAHHWKA OT €ro JUIMHbl H IUIOM@X MONEPeHHOro CEHCHMA. VY rensHOE
COTPOTHBNEHHE BemiecTsa. 1lOCIe/IOBATENBHOE, —NApAIENbHOE, CMRIIAHHOE — COCHMHCHHC
IIPOBO/IHAKOB. Pacyer pasBeTBICHHBIX JIEKTPAHCCKAX nened. [Ipasmia Kapxroga. Viccnenosanue
CMEIIAHHOTO COeIMHEHNA PEIUCTOPOB, Mi3Mepen#e y/(eIbHOTO CONPOTHBACHNS IPOBOIHUKOB.

IocToSsHHBIH JIEKTPHYECKHIH TOK.

Pa6oTa anekTprueckoro Toka, 3akon Jxoyns-Jlenna.

MOIIHOCTE 3MeKTPHYECKOro ToKa. TeroBas MOIHOCTE, BBIIEIAEMas Ha PE3UCTOPE.

SJIC u BHyTpeHHEE CONPOTHBICHUE HCTOYHMKA TOKA. 3axoH OMa I ONHOH (3aMKHYTOH)
SIIEKTPUYECKOH I1eTH. MOIHOCTh HCTOYHUKA TOKA. Kopotkoe 3ampikanne. KoHIEHCATOp B LETH
mocTosiHHoro Toka. Mamepemme OJIC ¥ BHYTPEHHEIO CONPOTHBICHHS HCTOYHMKA TOKA.
Wccnenosanne 3asucuMoctd DJC TranbBaHMYECKOro OIEMEHTa OT BPEMCHH IpPH KOPOTKOM
3aMbIKaHuM, VcceoBaHNe PasHOCTH IOTEHIMAIOB MEX/LY NOJIOCAMA UCTOMHUKA TOKA OT CHIIBI
TOKa B LIETH,

WccrejoBaHre 3aBUCHMOCTH TIOJIC3HOH MOIIHOCTH HCTOYHHKA TOKa OT CHJIBI TOKA.

ToxHa B pa3JH4HBIX cpeax.

DIeKTPAHecKas IPOBOMMOCTb Pa3THHYHEIX BEMECTB. DJIEKTPOHHAS IPOBOAMMOCTD TBEPABIX
META/UIOB. 3aBHCUMOCThL COIPOTHBIICHWS METAIOB OT TEeMICpaTypel. CBepXIIpOBOJMMOCTb.
DnekTpudeckuit Tok B Bakyyme. CBOHCTBA 3I€KTPOHHBIX IMyHKOB.

Tonynposonuuky. CoOCTBEHHAs ¥ NPUMECHAsS TPOBOAMMOCTE TIOIYIPOBOHAKOB. CroiicTa
p-n-niepexoza. [1o1yIpoBOIHAKOBEIE IPUOOPEL.

DNEKTPUUECKHH TOK B 3JEKTPOJHUTAX. OJJNEKTPONUTHYECKAs IHCCOLMAIH. DIEKTPOIIH3.
3axons! @apajes Ui OIEKTPONHM3A. OJIEKTPHYECKHH TOK B rasax. CaMOCTOSTENbHBIH U1
HeCaMOCTOATENbHEIN pas3psif. PasmuuHble THIBI CaMOCTOATEIBHOIO pasp:iia. Mounans. [lmasma.
HaGmronenue 21eKTpoIH3A.

Wsmepenue 3apsfa OJHOBATIEHTHOTO MOHA. Vccrmenosanue 3aBHCHMOCTH CONPOTHBICHHA
TEPMOPE3UCTOPa OT TEMITEPATYPBEL.

CHsTHE BOIBT-aMIIEPHOH XapaKTepPUCTUKY T10/1a.

MarHuTHOE 10JIE,
.Cunia AMriepa, ee HalpasliCHUE U MOIYJIb.

Cuna JlopeHila, ee HaMpaBIeHHE B MOIYIb. JIBIOKEHHE 3apIKCHHON YacTHIB B OXHOPOIHOM
MaraHuTHOM Tosie. PaGota cuiel JIopenia.

MaruutHoe moTe B BemecTse. QOeppoMarHeTHKH, Iapa- # AuamarseTukd. OmnpenencHue
MAarHUTHON HHIYKIMH HA OCHOBE H3MEPEHHs CUJIbl AMIIEpa.

BsauMoeiicTBIe TTOCTOSHHBIX MATHHTOB M TIPOBOAHAKOB C TOKOM. MarnuTHoe noze. Bexrop
MareuTHOM HHAyKiuH, [[pHHIMI CyNepOo3UIAY MArHUTHEIX TOJICH. JIuHuH MarHUTHON MHYKIHH.

MaruaTHOE TI0JIe TPOBOJHHMKA ¢ TOKOM (IIPSAMOTO IPOBOJHHAKA, KaTyIIKH K KPYTOBOIO BHTKA).
OmnsiT Dpcrena. Vcenenosanne MarHATHOTO 0TS ITOCTOAHHBIX MarHUTOB. HccnenoBanue CBOMCTB
(heppoMarHeTHKOB.

WcenenoBanye fAeicTBHS IOCTOSIHHOTO MarHuTa Ha PaAMKY € TOKOM.

[TpaxTU9eCcKHE 3aHATHI

Wsmepenue cuisl AMnepa, M3yderre 3aBHCHMOCTH CHJIBL AMIIEpa OT CHIIBI TOKA.
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JNeKTPOMATHHTHAS HHIYKIHS,

SlBnenue sneKTpoMarHMTHOM wHAyKnuu. IloTok BexTopa MarHuTHOM uEAYKIHH. OJIC
HHAYKIUK. 3aKOH 3JIeKTpOMarHuTHON uuAykiun Papanes. Buxpesoe snextpuueckoe mose. Toxu
®yko. SIC wuHAOyKNME B TNPOBOAHHUKE, JBHKYIIEMCS B OJHOPOJHOM MAarHMTHOM TIOJIE.
WccnenoBanue sIBIEHNUA 2NIEKTPOMArHUTHOM HHIYKIIUH.

Ipasuino Jlenna. MuamykruBHOCTS. KaTymxa MHIYKTHBHOCTHM B IENH IOCTOSHHOIO TOKA.
sBnenue camounpyknun. OJIC caMOMHAYKIMH. DHEPrus MArHHTHOTO IIONS KATYIIKH C TOKOM.
DNeKTPOMAarHHTHOE TIOJIE.

OnpenencEne HMHAYKIWA BHXPEBOTO MArHMTHOrO mons. VccreoBaHWe — SBICHHUS
camonnaykiuy. COopka MOZIETH 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Kos1ebanust H BOJHBI.
Mexanngeckue xonedaHus.
Kone6arenpHas cuctema. CBoGoaHbIE KOIEOaHUS.

["apmonnyeckue konebanus. Kunemarnieckoe U AMHAMAYECKOE ONMMCAHHE. DHEPreTHUecKoe
ONHMCaHWe (3aKOH COXPaHEHWS MEXaHHYCCKOH OSHEPruM). BBIBOJ IMHAMMYECKOIO OIHCAHHUS
rapMOHHYECKUX KoJieOaHu# U3 X SHEPreTHYECKOro W KHHEMATHYECKOrO ONMCAHHS. AMIUTUTYAa |
(baza xoneGannit. CBA3p aMIUIATY /Bl KONEOAHMIA HCXOHON BETMUMHBI ¢ AMIUIMTYJaMK KoneGaHuit
€€ CKOPOCTH H YCKOPEHHUS.

Ilepron u wacrota kxonebanuit. [Tepuon maieix cBOGOAHBIX KONEGaHHMI MaTEMATHYECKOTO
MasTHUKA. llepuoa cBOGOAHBIX KoneGammii NMpPYKMHHOTO MasTHHKA. [IOHATHE O 3aTYXAOIIUX
xonebanusx. Bemyxnennse konebanus. Pesonarc. Pesonancnas kpusas. Biusnue 3atyxasHus Ha
BHUJ] pE30HAHCHOH KpHuBO#. ABTOKOICOAHMS.

JlaboparopHuble paboTel
Wamepenue nepuoja CBOGOAHBIX KoneOaHUil HUTSHOTO W NpPYKHHHOTO MasTHHKOB. V3yuenue

. ABHIKCHHA HHTAHOI'O MasiTHUKA.

DJIeKTPOMAarHUTHbIE KoJIeGaHus.
Konebarensupiit kontyp. CBOGOHEIE S5IEKTPOMAr HATHBIE KONe6aHHs B HISATEHOM KOIEHaTeNbHOM
koHType. ®opmyina Tomcona. CBs3b aMIUIATY B! 3aps/ia KOHIEHCATOpa C AMILUTHTY/OH CHIIBI TOKA B
KONIeOaTe/IbHOM KOHType. 3aKOH COXpaHEHHS SHEPIHH B HJCAIBHOM KONeGaTelbHOM KOHTYDE.
3aTyXaroumme SIeKTPOMArHUTHBIE KoJeOaHus. BBIHYXIEHHBIE 3MEKTPOMATHUTHBIE KOJIeOaHHMS.
IlepemenHEI# TOK. MOITHOCTS HEPEMEHHOTO TOKA. AMIUIUTYIHOE U ACHCTBYIOEe 3HAUEHHE CHITBL
TOKA M HAIPMDKEHHS [PH PASTUIHON HOpMe 3aBHCHMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.
CuHycOMIABHEIA epeMEHHBIH TOK. Pe3ucTop, KOHAEHCATOp M KATYHIKa HEAYKTHBHOCTH B LEMH
CUHYCOMJIAIbHOTO IepPeMEeHHOro Toka. Pesomanc TokoB. Pesomanc nampsoxenuit. Wpeannserii
Tpancopmarop. Ilpomssomctso, mepenada u  MOTPeGNEHHE  SNEKTPUYECKOM — HEPIHH.
OKOTIOTHYECKAE PHCKH TIPH TIPOM3BOACTBE OJEKTposHepruH. KymbTypa HCIIONB30BaHHS
3JIEKTPO3HEPTUH B IOBCETHEBHON JKH3HH.

JIabopaTopubie paboTs

Ha6monenue anekTpoMarHuTHOTO pe3oHaHca.

MexaHu4ecKHe H 3JIeKTPOMATHUTHbIE BOTHBI.
Mexanuyeckue BONHEL, yCI0BAS MX pacnpocTpanenus. ITonepeunsie  npoxonsusie BomHEL [lepros,
CKOPOCTH paclpOCTpaHeHHs M [iMHa BONHBL CBoHCTBA MEXAaHMUECKHX BOJH: OTpaXKEeHHE,
npeaoMiesne, HETepdepeHns u qudpaxius.
CrolicTBa 2/1€KTPOMATHUTHBIX BOJIH: OTPaXCHHE, TIPETOMIEHHE, OIIPH3ALHAL, uHTEphEpeHUUA U
madpaxis.

Illkana 31eKTPOMArHUTHBIX BOJIH. IIpUMeHeH e JIIeKTPOMATHHTHEIX BOJH B TEXHHUKE 1 OBITY.
[IpUHIMIEL PagKOCBI3U U TeleBAIeHns. Pagronokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHHE OKPyKarommel Cpebl.
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IIpakTUyecKHe 3aHATHA
M3y4eHue mapaMeTpoB 3BYKOBO# BOJHEL
V3yuenne pacupoCTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
ITpoheccHOHATEHO-OPHECHTHPOBAHHOE CONCPIKARNE
3Byk. CkopocTb 3ByKa. I'poMKOCTS 3ByKa. BricoTa TOHA. Tembp 3ByKa.
IllymMoBOe 3arps3HeHMe OKpyxaiomed cpenbl. ONEKTPOMArHATHBIE BOIHEL Ycenosus
M3JIy9eHHs DJIEKTPOMAarHUTHBIX BOJH. B3amMHasd OpHEHTAlMS BEKTOPOB B 3IEKTPOMAarHUTHOH
BOJIHE.

Onruka.

TIpsiMONMEEHHOE PACIPOCTPAHEHHE CBETa B OIHOPOIHOH Cpee. JIyu cBera. TodeyHbIH HCTOIHUK
cBeta. OTpakeHHe cBeTa. 3aKOHBI OTpakeHus ceeTa. [locTpoenne n300pakeHUH B INIOCKOM 3epKalle.
Cdepuueckue 3epkaia.

TlocTpoeHHe H306paXKECHHH TOUKH M OTPEe3Ka IIPSMOH B cOOMPAOIINX Y PACCEHBAOIIMX JIMH3AX U HX
cuctemax. Ilomyyenue M300paKeHHs B CHCTEME M3 IUIOCKOTO 3€pKana H JIMH3EL [MToyuenue
1306paKkeHys B CHCTEME M3 ABYX JMH3. MccnenoBanue 3aBHCHMOCTH (GOKyCHOTO PacCTOSHHS OT
BemecTBa (Ha IIPAMEPE KUIKHX JHH3). M3Meperre GOKYCHOro pacCTOAHMUS pacCeHBArOIIHX JINH3
NMudpaxuus ceeta. JudpaxkinuonHas pemerka. Venopue HaOMONEHNS [VIaBHBIX MaKCUMYMOB IIPH
HAJeHAH MOHOXPOMATHYECKOTO CBeTa Ha [IHM(PaKIHOHHYIO DEIICTKY. Tonsipu3anus CBETA.
Vi3yueHHe MOJAPU3ANAM CBET4, OTPAKEHHOTO OT TOBEPXHOCTH JHUOJICKTPHKA. V3mepenue
rokasaTens TpeloMIeHus cTekia. Habmonenwe ¥ HUCCICAOBAHHE mubpaKImOHHOrO CIEKTPa.
Vi3aMepenue JTMHEL CBETOBOIM BOMHEL [lomydeHue creKTpa M3/TyqeHWs CBETOAMOAA IpH NMOMOMMH
I pakHOHHON PEINeTKA.

ITpenomiieHue cBeTa. 3aKOHBL IPEIOMIICHAS CBETA. AGCOMOTHEIH TTOKa3aTelb IIPEIOMIICHHUA.
OTHOCHTEIBHEIA MOKa3aTelb HpenomieHus. I[1ocTOIHCTBO 9acTOTEI CBETA W COOTHOMICHHE JUIHH
BOJIH IIPH IIEPEX0/le MOHOXPOMATHIECKOTO CBETA Yepe3 IPAnHIly pasjesna JAByX ONTHHECKHX CPOX.
Xox nyveit B mpusMme. [Jucnepers ceeta. CIIOXKHBIH COCTaB 6enoro cseta. [{pet. [lonHoe BHYyTpeHHEE
oTpakerue. [IpeiebHBIH yro MOJIHOTO BHYTPEHHETO OTPAXKCHUS.

CoGuparomue ¥ paccerparomue TuHE3kEL. Tonkas nmuH3a. POKYCHOS PACCTOAHUE M ONTHHICCKAA
CHA TOHKOMN JIMH3BL 3aBHCHMOCTH (DOKYCHOrO PAacCTOSIHHS TOHKOW CepHYecKo# JIMH3BL OT e
reOMETPHH ¥ OTHOCHTENBHOTO NOKa3aTeNs npeomienus. dopMyna TOHKOH JIMH3EL Y BEIHYEHHE,
naBaemoe JMH30H. XO& Jiyda, MPOIIEIEro JWH3Y MOX MPOH3BOJBHEIM YIIIOM K €€ TJIaBHOM
OIITHYECKOH OCH.

Onraueckue npuoopsl. Paspematomas criocoGHOCTS. I71a3 kaK ONTHYECKas CHCTEMA. IIpenenst
IPEMEHHMOCTH TeOMeTpHYecKol onTiKA. BosHOBas ONTHKA. Uurepdepenuus cBera. KorepeHTHbIE
MCTOYHMKE, Y CIOBHS HAGIOIEHHS MAKCHMYMOB H MEHEMYMOB B HHTEP(EPEHIIHOHHON KapTHHE 0T
IIByX KOTEPEHTHBIX HCTOYHWMKOB. [IpHMEpBI KIaCCHYECKHX HHTEPEPEHIMOHHEIX  CXEM.
Ha6monenne audpakiuy, HETephepeHId | TOJISpU3alliy CBETa.

Wsyuenne wuHTepHEPEHIMH JA3€PHOrO0 M3JIYUCHHMs HA MABYX MIEIAX. KoHcTpyupopanue
TeneckomuecKux cucteM. HabmoneHue Aacnepeuy.

OcHOBBI CHIENHATLHON TEOPHH OTHOCHTEILHOCTH.

T'panMIEl TPUMEHAMOCTH KIaccwueckoid mexaHukd. ITocTymatsl CICIIMATBHONR TEOPHH
OTHOCHTEBHOCTH. 1IpocTpaHCcTBEHHO-BpeMeHHO# unTepBan. [IpeobpasoBanus Jlopenna. Ycnosue
npuaHHEEOCTH. OTHOCHTEIBHOCTD OJHOBPEMEHHOCTH. 3aMeVICHIE BPEMEHH ¥ COKPAIICHAE JUIMHBL
DHeprus ¥ UMITYJIbC PENATHBHCTCKON JaCTHIBI.

CBS3b MacChl ¢ SHEpPrHell ¥ UMITYJIbCOM PEJLITHBACTCKOR JacTHIEL. DHEPIHs IOKOA.
OripeieleHAe UMITYIIbCA ¥ 9HEPTHH PEIATHBHCTCKAX JaCTHL (110 doTorpadusiM TPEKOB 3apSIKEHHBIX
YaCcTHUI] B MAaTHATHOM IIOJIE).

Kpanropas ¢puznka.
KopnyckyasipHO-BOJHOBOH yaau3m.
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PasHOBeCHOE TEIIOBOE H3MydeHHE (M3IydeHue abCOMOTHO YEPHOTO Tena). 3akoH cMeleHns Buna.
I'mnotesa Ilnanka 0 KBaHTax.

@OTOHBL JHEPrUs U UMITYJIBC HOTOHA.

@orospdext. Omprrel AI'. CroneroBa. 3akoms ¢orosddexta. YpapHeHue DifHmTeHHA A1
boroaddexra. "Kpacras rpanuna" gorosddexra. Japnenue cera (B 9aCTHOCTH, JaB/ICHUE CBETa
Ha abCOJIFOTHO MOTIOMIAIONTYIO B aGCOMIOTHO OTPaXKAOINyIo moBepxHocTs). Onsrret I1.H. JleGenena.
WUccnenosanue ¢otopesnucropa. M3amepenne mocTosuHOM IlmaHka Ha OCHOBE WCCIIEOBAHMS
boTtosddexra.

Bonuossle cBoiicTsa yactuil. Bomnel ae bpoiins. [{mHa Bonust e Bpoitiis u pasmeps! o6nacTa
JIOKaNM3alu| JBIKYIIeH s YacTulEl: KopIoycKynapHO-BOTHOBOM myanusm. JIudpakiiust s1eKTPOHOB
Ha KpHUCTaJUIax.

Cneunduxa usmepenuii B Muxpomupe. CooTHOmeHHs HeompeneneHHocreil I'eiizenbepra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIMO]I OT HAIIPSHKEHHUS.

Pu3uka aroma.
OnBITHL 10 HCCIIENOBAHMIO CTPOeHHUS aroMa. [Inanerapuas Moznens aroma Pesepdopaa. ITocTymatsr
Bopa. Wsnyyenue u mornomenne (OTOHOB IIPH IEPEXOAE aToMa ¢ OJHONO YPOBHS JHEPrUH Ha
apyroit. Bunpl cextpos. CriekTp ypoBHEH SHEPTHH aToMa BOJOPO/IA.
CronranHOe ¥ BEIHYXIEHHOE M3TyucHHe cBeTa. Jlasep. Habmonenue muHedyaToro cnexrpa.
HccnenoBanne CieKTpa pa3peXeHHOr0 aTOMapHOTO BOLOPO/a ¥ H3MEPEHHE [OCTOsHHOM Punbepra.

Du3pKa aTOMHOIO SIPA ¥ 3JIeMEHTAPHBIX YACTHIIL.
Hyknonnas monens siipa I'eitsen6epra-MBanenko. 3apsa supa. MaccoBoe 4ucio sapa. V30TormbL.
PajuoakTuBHOCTS. Ajlbha-pacnaj. DIeKTPOHHEIH U O3UTPOHHEIHA GeTa-pacna, ['aMMa-n3TydeHue.
3aKoH pafMOaKTUBHOTO pacnana. PanuoakTiBHEe H30TONEL B IpUpoze. CBOMCTBA HOHU3KUPYIOIIETo
U3TTyyeHus. BiusHue pannoakTMBHOCTH Ha KMBBIE OPraHH3MEL ECTECTBEHHBIA (OH H3TyYEHH.
Hosumerpus. DHeprus CBs3M HYKIOHOB B sijpe. SlnepHsie cuibl. dedext maccel sapa. SInepHsie
peakuuu. Jlenienue u cuuTes Anep. SnepHsie peakTopsl. [IpoGieMbl yIpaBIsSeMOro TEPMOSAEPHOTO
CHHTE3a.

OKONOrHYECKHE aCIEKThI PAa3BUTHS SAEPHOM dHEPreTHKU.METONBI PErucTpalty 1 HCCIIeAOBAHMS
BIIEMEHTapHEIX 4acTull. DyHIaMeHTalbHBIE B3aMMOMAEHCTBHs. BapHOHBI, ME30OHBI M JIENTOHBL
IIpencrasnenue o Cragnaprroit Mozenu. KBapk-rimooHHas Mozens agponos. Ousuka 3a npeeaMu
CranzapTHoit Mopemu. TemHas MaTepus i TeMHas SHeprus. EiunctBo Qusnueckoil kapTuHE Mupa.
Hccnenosanme pannoakTHBHOTO (HOHA C HCIIONB30BAHKEM A03UMETpa. M3yderue noromenns Geta-
YaCTHUI| ATIOMHHHEM.

[pakTuueckue 3aHATHS
Hccnenosanue TpekoB gacTHIL (10 roTOBEIM (hoTOrpadmsim).

J/IeMEHTbI aCTPOHOMHH H acTpodH3IHKH.
OtTanbl pasBATHA acTpoHOMHH. [IpHKIAgHOE H MHDPOBO33PEHYECKOE 3HAUCHHE ACTPOHOMMH.
[IpuMEHUMOCTE 3aKOHOB (DM3MKH Iy OOBSCHEHMS NPHPOARI KOCMHUECKMX OOBEKTOB. MeTombl
acTpOHOMHYECKUX wuccnenoBanuil. CoBpeMeHHBIE ONTHYECKHE TEJIECKOIbl, PaIHOTENEeCKOIH],
BHeaTMOoc(epHast actpoHomus. Bun 3Besgsoro nHeGa. Co3Besams, spKHe 3BE3Ibl, IUIAHETHI, HX
BHIAMMOE JIBHIKCHHE.

Comneynas cucrema. Connne. ConHedsas akTuBHOCTb. Mcrounuk suepris ConHIA U 3BE3L.
3Be3/1pl, MX OCHOBHBIC XapaKTePUCTUKH. Jlnarpamma "creKTpaIbHBI KIace - CBETUMOCTB" .

3Be31bl TNIABHOH IIOCIENOBATENBHOCTH. 3aBMCHMOCTH "Macca - CBETMMOCTH" st 3Be3
TJIABHOH IOCNEI0BATEIbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. COBpeMEHHBIE IIPE[CTABIEHHL O
NpoHCXOxaeHH: U sBomouuu ComHna U 3Be3l. OTamsl XH3HH 3Be3[. Mieunsii IIyTh - Hama
lanaxruka. TTonoxenue u apmwxenue Conuua B [amaxruxe. THIIB rajakTuk. PamuoranakTuky u
KBa3apbl. YepHBIe ABIPHI B AIpax TajlakTUK.
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Bcenennas. Pacumpenue Beenemnoit. 3akom Xa66na. PasGeramme ranakTuk. Teopus
Bonbmoro B3pbiBa. PenukroBoe m3nydenne. MacmrabHast CTPYKTypa Bcenennoil. MetaranakTuka.
Hepemmennsie Mpo6aeMsl aCTPOHOMHUH.

@Ou3ndecKnil NPAKTHKYM

Crioco6sl m3Mepernst GHU3UYECKHX BENMYHMH C HCIONB30BAHAEM aHANOTOBBIX H () POBBIX
M3MEPHTENBHBIX IPUOOPOB U KOMIIBIOTEPHBIX JATIMKOBBIX CHCTEM. AB6COIOTHBIE H OTHOCHTEIBHEIE
IIOTPEIIHOCTH H3MEpeHUH HU3NICCKHUX BEUINH. OueHKa rpaHull TOTPEIHOCTEH

O6o0maromee NOBTOPeHHE

OGoBIeHe ¥ CHCTEMATH3ALMS COePIKaHus pas/enos Kypca «Mexanukay, «MonexyapHas
dbu3nKa 1 TEPMOJMHAMUKAY, «dnexrponuHaMukay, «Konebanus u BOJHED, «OCHOBHI CHIEIIHATbHON
Teop¥H OTHOCHTENBHOCTHY, «KBaHTOBas PU3HKAY, «DNEMEHTHI ACTPOHOMHUH actpobm3ukay. Poib
(U3MKM ¥ aCTPOHOMHH B 3KOHOMHYECKOH, TeXHOJIOTMYECKOH, CONMMANBHON U STHYecKod cdepax
NIESTENHHOCTH YejIOBEKa, POilb M MECTO QU3MKH M aCTPOHOMHH B COBpEMEHHOH Hay4yHOH KapTHHE
MHpa, 3HAYCHHE OMNMCATENBHOM, CHCTEMATH3HPYIOUIEH, OGBACHATENBHOM M IMPOTHOCTHYECKOH
dyHKIOWI QU3AIECKOH TEOpHH, PONb (H3UHECKOH TCOPHH B dbopMEpOBaHWH MPE/CTABICHHH O
¢duznueckoll KapTHHE MHpPa, MECTO du3udeckolf KapTHHBI MEpa B O0meM psAXy COBPEMEHHBIX
eCTeCTBEHHO-HAYYHBIX IIPEICTaBIeHHH O IPHPOLE

3. IUIAHUPYEMBIE PE3VJBTATHI OCBOEHHSI OBIIEOBPA30BATEJBLHOM
U CIATLIAHBI

3.1 JUYHOCTHBIE:

1) rpaXxaaHCKOr0 BOCTIHTAHMS:

cOpMHPOBAHHOCTh TPAKAAHCKON MO3UIUY 06y4aromerocs Kak akTHBHOIO ¥ OTBETCTBEHHOTO
qJIeHa POCCHICKOT0 06IEeCTBa;

IPUHATHE TPAJUIMOHHBX OOMICUENIOBEIECKUX TyMAHHCTHUCCKAX M JIEMOKPaTHYECKHX
I{EHHOCTEH;

FOTOBHOCT BECTH COBMECTHYIO JEATEILHOCTh B HHTEpEcax IpaxaHCKOro ofmmecTna,
y4acTBOBaTh B CAMOYNPABIICHHH B o6pa3oBaTeNbHOM OpraHu3alyiy;

yMeHHE B3aHMO/IEHCTBOBATH C CONMANbHEIMA HHCTUTYTAMH B COOTBETCTBHH C HX GbyBEKIAAME
U Ha3HAYECHUEM;

[OTOBHOCTH K I'YMaHWTAPHO! M BOJIOHTEPCKOH ASATENBHOCTH;

2) NaTPHOTHYECKOrO BOCTIHTAHM:

¢OpMUPOBAHHOCTh POCCHHCKOM ITpaIaHCKOU HACHTHIHOCTH, TATPHOTH3MA,

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CAMBOJIAM, HOCTHIKCHUAM POCCHHCKHX YYCHBIX
B 00s1acTH (PHU3UKH H TEXHHKE]

3) IyXOBHO-HPaBCTBEHHOT'O BOCTIHTaHHA:

c)OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOT0 MOBEACHIS;

CrI0COBHOCTE OIIEHHBATh CHTYAIMIO W IPHHUMATH OCO3HAHHBIC PEHICHUs, OPHCHTHUPYACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIC B ACATENLHOCTH yHEHOIO;

0CO3HAHHE JIHIHOTO BKJIaJa B IOCTPOSHHE YCTOHUHBOro Oy/AyIIero;

4) 3CTETHYECKOTO BOCITHTAHHA:

5CTETHYECKOe OTHOIICHWE K MMpY, BKIIOYas 3CTETHKY HayJHOrO TBOPYECTBA, IPHCYIIEro
(bu3rgecKoi HayKe;

5) TpyIOBOTO BOCIIHTAHUSL:

HHTEpEC K pa3maHbM chepam mpodecCHOHATBHON NAATENPHOCTH, B TOM THCIIE CBA3AHHBIM C
du3mKoll M TEXHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIH BoIOOp Oymyme#t npodeccud u
PpEeaTM30BEIBATE COOCTBEHHBIE KU3HCHHBIC IIAHbL,

FOTOBHOCTb H CIIOCOBHOCTH K OOpa3’oBaHMIO M caMo00pasoBaHHIO B obnactd (QU3HMKH Ha
MIPOTSKECHHUY BCEH KU3HH;

6) KOJIOrHYeCKOro BOCITATAHMS:
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C)OPMHUPOBAHHOCTh ~ 3KOJIOTHYECKOM KyIBTYpH, OCO3HaHHE TI06ANTBHOTO —XapakTepa
SKOJIOTHYECKUX IIpo0eM;

NJIaHUPOBAHHE K OCYINECTBICHHE JECHCTBMH B OKpYXKalOHISH Cpele Ha OCHOBE 3HaHMS Lienei
YCTOHYHMBOTO Pa3BUTHS YEIOBEUECTBA;

Pacimupenue ombiTa JESATENBHOCTH 3KOJOTHYECKOH HANPABIEHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHuH 10 Gu3mKe;

7) IEHHOCTH HAYYHOTO [TO3HAHUS:

chOpMHUPOBAHHOCTH MHPOBO33PEHHMS, COOTBETCTBYIOMIEr0 COBPEMEHHOMY YPOBHIO PA3BUTHS
(r3HUecKoil HAYKH;

OCO3HAHME LEHHOCTH HAYYHOH [EATEIbHOCTH, TOTOBHOCTh B IpPOLECCe H3ydeHHs (DHU3UKU
OCYILIECTBIIATE IPOSKTHYIO H HCCIENOBATENBCKYIO ACATEIbHOCTE HHAWBHAAYAILHO U B IPYIIIIE,

JIP 1 Ocosnatomuit cebs rpaxIaHAHOM ¥ 3aIIATHUKOM BEJIMKOM CTPAHEL

JIP. 2 Tlposeumomuii  aKTHBHYIO TIPaXIAHCKYHO [O3HMIMIO, JEMOHCTPHPYIOLIHIA
IIPHBEPIKCHHOCTh NPHHIMIIAM YECTHOCTH, IIOPSI0YHOCTH, OTKPBITOCTH, 3KOHOMHYECKH aKTUBHEIN 1
YYacTBYIOIIUHA B CTYJEHYECKOM U TEPPHTOPHAILHOM CaMOYTPABJIEHHH, B TOM YHCIIE HA YCIOBHIX
A00OpOBONBYECTBA, MPOAYKTHBHO B3aUMOAEHCTBYIOIMH M y4JacTBYIOIMET B JEATENLHOCTH
OOIIECTBEHHBIX OpPraHU3allHii.

JIP 4 IposBistomuii 1 AeMOHCTPHPYIOMMH YBaXKEHHE K JHOAIM TPY/Ia, OCO3HAONMM IIEHHOCTh
cobcreennoro Tpyaa. Crpemsiimiics kK (QOPMHPOBAaHMIO B CeTE€BOH Cpele JMYHOCTHO |
Ipo(ecCHOHANBEHOI0 KOHCTPYKTHBHOTO (IIHMPOBOTO CIEAAN.

JIP 5 JlemoucTpupyromuil IpuBep)KeHHOCTh K POAHOM KyJIbType, HCTOPHUCCKOM IaMITH Ha
ocHOBe Ji00BH K Pojune, pomHOMYy Hapozy, Maoi poiuHe, IPHHATHIO TPAAHIHOHHBIX EHHOCTeH
MHOTOHAaIMOHANBHOro Hapona Poccun.

JIP 9 Cobmonatonmii ¥ TPONOraHIUPYIONHE IpaBUia 3J0POBOTO H Ge3omacHoro obpasa
XKH3HHM, CIIOPTa; IPEeAYNPEXTAIONMHA MO0 IPeoJOIeBAIOMMN 3aBHCUMOCTH OT aJKOrofs, Ttabaka,
IICHXOAKTHBHBIX BEIIECTB, a3aPTHRIX MIP U T.1. COXpaHSIONIH ICHXOIOTHYECKYIO YCTOHIMBCOTD B
CHTYaTHBHO CIIOJKHBIX HJIM CTPEMHUTEILHO MEHSIOMUXCS CHTYaIHsIX.

JIP 10 3aboTsuuiicss 0 3amuTe OKpyKaromeit cpeibl, COGCTBEHHOM 1 YKol 6€30I1aCHOCTH, B
TOM 4HCJIe MG POBOIA.

JIP-KK 1 TlpusHarommii HEHHOCTh HENPEPLIBHOTO OOpPa3oBaHMS, OPHEHTHDYIOLMHCH B
M3MEHSIOINEMCST PBIHKE TpyZAa, uslerarommii 6e3paboTHIbl, yIpaBasiommit COOCTBEHHBIM
npodecCHOHATBHBIM pa3BUTHEM; pe(IEKCHBHO ONEHHBAIOMMN COOCTBEHHBIN JKU3HEHHBIH OIIBIT,
KPUTEPHUH JTHYHOM YCIIeIHOCTH.

3.2 METAIIPEIMETHBIE:

OgnajieHre yHUBEPCATBHEIME [I03HABATEILHBIME AEHCTBHASMHE:

1) 6a30BBIe nTOrUYECKHe NEHCTBUS;

CaMOCTOSTENIEHO (POPMYJTHPOBATE U aKTYaTH3UPOBATH IIPOBIIEMY, PaCCMaTPHBATh ce
BCECTOPOHHE;

OIPEAEIATh HEIH AeATS/BHOCTH, 3a/1aBaTh IapaMeTpPhl i KPHTEPUM MX JOCTHKEHHS;

BBUAB/IATH 3aKOHOMEPHOCTH H IIPOTHBOPEUMS B PACCMATPHBAEMEIX (DU3HUYECKUX SBICHUSX,

pa3palaThiBaTh MJIaH PEIIEHHs IIPOGIIEME! C YUETOM aHATH3A HMEIOMIEXCS MATEPHATEHEIX K
HEMAaTEPHAIHBIX PECYPCOB;

BHOCHTE KOPPEKTHBEI B I€ATEEHOCTD, OLIEHUBATH COOTBETCTBHE PE3YILTATOB HEIISIM,
OLIEHHMBATh PHCKH IIOCIE/ICTBHI AEATENLHOCTH;

KOOPAMHHPOBATH H BBUIOIHATE Pab0Ty B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO K
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KOMOMHMPOBAHHOTO B3aMMOJIEUCTBH;

pa3sBHBATh KPEATHBHOE MBILLIEHHE IPH PEMEHAH JKHU3HCHHBIX po0JieM.

2) 6a3oBbie HCCIEIOBATENBCKIE ACHCTRHA:

BIAZETH HAyIHON TEPMUHOIOTHEH, KITFOUSBBIMA MOHATHAMY 1 METOaMH Gbu3H9IeCKOM HayKy;

BJIAeTh HABLIKAME yIeOHO-HCCIIENOBATENECKON ¥ NPOSKTHON NEATENLHOCTH B obnacta
(U3MKH, CITOCOGHOCTHIO B TOTOBHOCTHIO K CaMOCTOATETBHOMY [OHCKY METO/IOB PETICHILA 3a1ay
(GH3UIECKOTO COACPIKAHHS, IPUMEHSHHUIO PasIMIHBIX MCTOZOB ITO3HAFHS;

OCYIIECTRIATH PAa3NHYHBIC BHIBI ACSTEIPHOCTH MO MOTYHICHHIO HOBOTO SHAHMA, €0
HHTEpIpeTalyy, TpeobpasoBaHuio ¥ IPUMEHEHHIO B PasIHIHBIX yaeOHBIX CUTYallusaX, B TOM THCIIE
TIPH CO3/IaHAHA y4eOHBIX IPOEKTOB B 0071aCTH (hH3MKY;

BBIBIISTH IIPHYAHHO-C/IEACTBEHHBIE CBS3U H aKTyali3HpoBarh 3a/1a4y, BEABUTATH THIIOTESY
ee pemeHus, HaXOUTh ApryMEHTEI [l I0Ka3aTe/bCTBa CBOUX yTBEPIKICHUH, 3a/1aBaTh apaMeTpel
¥ KPHTEPHH PEIICHNAS,

AHATM3APOBATD TOTyYEHHBIE B XOJE PEIICHNS 32/(@9) PE3yIBTaTh], KPUTHHIECKH OLCHUBATE MX
JIOCTOBEPHOCT, IPOrHO3MPOBATh H3MCHEHHE B HOBBIX yCIIOBHAX;

CTABHTE 1 HOPMYIHPOBATh COGCTBEHHBIC 3a/[aq¥ B 00pa30BATE/IbHOH JEATCILHOCTH, B TOM
quclie IIPH H3YUCHUH (U3UKH;

JaBaTh ONEHKY HOBEIM CUTYAIlHsM, OLEHHBATh IPHOOPETCHHBIN OTIBIT;

yMETB IEPEHOCHTH 3HAHHSA 10 PU3HUKE B IPAKTAHUCCKYO obmacTs KU3HEAEATEILHOCTH;

yMeTh HHTETPAPOBATE 3HAHUS U3 Pa3HBIX IIPEAMETHBIX obnacTei;

BBIJIBUI'aTh HOBBIE HJIEH, PeUIaraTh OPUIHHATBHbIE IOAXObI i PEIICHHA,

CTABHTH IPOGIIEMEI 1 3a/[a9H, IOIYCKAIOIHE albTEPHATHBHBIC PEIICHHA.

3) paboTa ¢ uHpOpPMAIHEH:

BIIANETH HABBIKAMHE TIOTy4eHUs HHPOpPMAIHMH (U3HISCKOro COACPIKAHML U3 HCTOTHAKOB
Da3HBIX THIIOB, CAMOCTOSTENBHO OCYIISCTBIIATE MOUCK, aHATHS, CUCTEMATA3AIIIO 1
WHTepIpETALAIO HH(bOPMALK PasTUIHbIX BUOB ¥ (OPM MPEICTABICHUS;

OIEHHBATh JOCTOBEPHOCTH HHMOPMALHH;

WCIIONB30BATh CPEACTBA HHGOPMAIHOHHBIX H KOMMyHHKAIIHOHHBIX TEXHOJIOTHHA B PEIICHUH
KOTHHTHBHBIX, KOMMYHHKATHBHEIX ¥ OPraHM3aIMORHBIX 3a/a4 ¢ COOMIOICHUEM TpeGoBaHUH
5PrOHOMHKH, TEXHUKH 0€30MacHOCTH, TMTHCHBL, pecypcocOepexeHnsl, IPaBOBBIX 1 ITHIECKHIX
HOPM, HOpM HH(QOpMAIHOHHOA 6E30IIaCHOCTH;

CO3/1aBaTh TEKCTH (PM3MUECKOro COAEPIKAHMS B PA3NHIHBIX (OpMATaX € yICTOM Ha3HATCHUA
wHMOPMAIMH H LENeBOl ay TATOPHH, BEIGHpAs ONTHMAIBHYIO (opMy peaCTaBICHUS |
BU3yaJIH3aI1H.

OBJajieHye YHHBEPCATbHBIMA KOMMYHUKATHBHEIMH JICHCTBUAMHE:

1) obmenue:

OCYIIeCTBIIAT OBIIeHHe Ha yPOKaX (U3MKY ¥ BO BHEYPOTHOH ACSTEILHOCTH;

pacIO3HABATH MPEANOCKUIKH KOB(IUKTHBIX CHTYalUi B CMATIaTh KOH(HUKTEI,

Pa3BEpHYTO M JIOTHYHO H3JIAraTh CBOIO TOUKY 3PEHHS € HCTIOMB30BAHACM A3HIKOBEIX CPEACTB;

2) coBMECTHas JEATEIbHOCTD!

[TOHHMATh ¥ HCIIOIB30BaTh PEAMYIIECTBA KOMaHAHOH 1 MH/IUBHTyaIbHOH paboTh;
BEIGMPATH TEMATHKY ¥ METOJIBI COBMECTHBIX NCHCTBHH C yIeTOM o0mux HHTEPECOB, U
BO3MOKHOCTEH KaXKI0ro 4ieHa KOJUIEKTHBA;

IPHHAMATS e COBMECTHOM JIESTEIbHOCTH, OPraHU30BbIBATE M KOOP/HHUPOBATE OeHCTBHS
10 €€ NOCTHIKEHMIO; COCTABIIATE IUIaH ACHCTBHH, pacIipe/ie/ATh PO C yIETOM MHEHHUH
YIaCTHHKOB, O6CYKIATh PE3yIbTATE COBMECTHOH paboTEI;

OLIEHUBAT KAYECTBO CBOET0 BKJIA/A M KKAOTO yYaCTHUKA KOMaH/BI B 00Iuit pe3y IbTaT o
pazpaboTaHHBIM KPATEPHAM;

Tpe/iIaraTh HOBBIE POEKTHI, OEHABATh MU C TIO3UIIME HOBH3HEI, OpUTHHAIBHOCTH,
IpaKTHYECKOH 3HAUUMOCTH;

OCYILECTBIIATh IO3ATUBHOE CTPATErHIECKOE IIOBE/ICHUE B PasIHHBIX CUTYAIMSIX, IPOABILATE
TBOPYECTBO U BOOOpaKeHUe, ObITh HHUIMATUBHEIM.
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Osnanenue yHHBepCANbHBIMHA PETYIATHBHLIMH ACHCTBHAMU:

1) camoopraumsanus:

CaMOCTOSTENIEHO OCYIIECTBIAT O3HABATEIBHYIO IEATEILHOCTD B 00/1aCTH HU3UKK U
aCTPOHOMHH, BBIABJIATH IIPOONIEMBI, CTABUTE U hOPMYIHPOBATh COOCTBEHHEIE 331K,

CaMOCTOSTE/ILHO COCTABIIATS IIaH PEIeHUs] PACUETHBIX M KAYeCTBEHHBIX 3a/1ay, [IJIaH
BBINOJIHEHUS IPAKTHYIECKOH paboTHI ¢ y9ETOM UMEIOIIUXCS PECYPCOB, COGCTBEHHBIX
BO3MOJXHOCTEH M NpPeANOYTESHMI;

JaBaTh OLEHKY HOBBIM CHTYAIIHsM;

pacIUpsTh paMKH y4eOHOr0 IpeaIMeTa Ha OCHOBE JIMYHBIX TIPEIIOYTEHHUH;

Jlenarh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, 6paTh Ha cebs OTBETCTBEHHOCTH 32
pemeHue;

OLIEHHMBATh IPUOOPETEHHBIH OIEIT;

croco6eTBoBaTh HOPMUPOBAHHUIO U NPOSBICHUIO SPYAULAHA B 0671aCTH (QU3HKH, ITOCTOSHHO
MOBBIIIATE CBOM 00pa30BaTENLHEIA U KYIbTYPHEIA YPOBEHS;

2) caMOKOHTPOJIb:

7laBaTh OLEHKY HOBEIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B IEATEILHOCTD, OLIEHUBATE
COOTBETCTBHE PE3YJIFTATOB IENSIM;

BIIafIeTh HAaBLIKAMHE [I03HABATEIHON peIEKCHHM KaK 0CO3HAHHA COBEpPINAEMbIX AeHCTRUM U
MBICJTHTEIEHBIX IIPOLIECCOB, HX PE3YJ/ILTATOB H OCHOBAHUIA;

HCTIONB30BaTh NPUEMBI pe(IIeKCHH 711 OLEHKH CHTYallHH, BLIOOpA BEPHOTO PEIICHHUST;

OLIEHMBATE PUCKU H CBOCBPEMEHHO NPHHAMATE PELIEHHS II0 MX CHIKEHHUIO;

NPHHAMATE MOTHBLI ¥ apI'YMEHTHI APYTHX [IPU aHAIH3E PE3YILTATOB JeSTEILHOCTH;

3) npunsTHe cebs U APYTHX:

MPHHUMATE Ce0s, IOHAMAs CBOM HEJOCTATKH M JOCTOMHCTBA,

[IPHHUMATh MOTHUBHI B apryMEHTHI IPYTHX [IPU aHAITH3€e Pe3yJIbTaTOB JESTEILHOCTH,

MpPU3HABATh CBOE IPABO U IPABO APYI'HX HA OIIHOKY.

3.3 IPEAMETHBIE:

IIOHMMATh poib QH3UKH B SKOHOMUYECKOM, TEXHOJIOIHYECKOH, SKOIOTHYECKOH, COIMANBHOM 1
STHYECKOM chepax NeATeNHOCTH YeN0BEKa, POJIb M MECTO (PH3HKH B COBPEMEHHOI HAYUHOM KapTHHE
MHpa, 3HAYCHHE OIMCATEIBHOM, CHCTEMATHU3HpylomeH, OOBACHUTENHHON M IIPOrHOCTHYECKOH
(ynximit Qu3NIECKOH TEOPMH - MEXaHMKH, MOJEKYJISpHOH (UMK M TepMOIHHAMEKH, poJb
(r3ugecKoi TeopuH B GOPMHUPOBAHHH IPECTABIEHUH O (U3MUECKOH KapTHHE MUDA;

pa3uyaTe YCNIOBHA NPUMEHHMOCTH MOJENEH (QH3HYECKMX Tel H IpPOLECCOB (ABIEHHH):
MHEpIHATIbHAS CHCTEMA 0TCHETa, abCOIOTHO TBEP0E TEN0, MaTepHabHAS TOYKA, PABHOYCKOPEHHOE
ABIKeHHE, CBOOOAHOE nanenue, abCOmMOTHO ynpyras aedopmamust, aGCOMOTHO YIPYroe u
abCOMOTHO HEYNpPYroe CTONKHOBEHHMS, MOJENH a3a, KHUAKOCTH M TBEPIOTO (kpHCTAITHYECKOTO)
Tela, WACallbHBIHM ra3, TOYCYHBIH 3apsjl, OAHOPOIHOE JJIEKTPHIECKOE TI0TIE;

aHaTM3UPOBATh M OOBACHATL MEXAHMYECKHE IIPOLECCHl W SBJICHHS, MCIIONB3YS OCHOBHBIE
TIOTIOKCHAS M 3aKOHBl MEXAHMKH (OTHOCHMTENBHOCTH MEXAHWYECKOTO [BHKEHHS, (OPMYIIHI
KHHCMATHKH PaBHOYCKOPEHHOTO [JBW)KCHMs, IIpeoOpasoBaHHs [amwness s CKOpOCTH H
NEpEeMEIeHNs, 3aKOHEl HBIOTOHA, NPUHIMI OTHOCHTENBHOCTH [anuies, 3aKOH BCEMHPHOLO
TATOTEHHMS, 3aKOHBI COXPAHCHWS HMIYJbCAa U MEXAHMYECKOH SHEpruH, CBs3b pabOTHl CHIBI C
A3MEHCHUEM MEXaHUYECKOU SHEPTHUH, YCIIOBHS PABHOBECHS TBEPAOTO TEJIA), IPH 3TOM HCIIONB30BATH
MaTeMaTHieCKOe BBIPAXKEHUE 3aKOHOB, YKA3BIBATE YCIIOBHS IIPUMEHMMOCTH (HDM3MYECKHMX 3aKOHOB!
npeobpasopanuit I"ames, BTOporo u TpeThero 3akoHOB HpI0TOHA, 3aKOHOB COXPAHEHHS HUMITyJIbCa
M MCXAHMYECKOH SHEPTHH, 3aKOHA BCEMHPHOI'O TATOTEHHS,

AHATM3UPOBATE W OOBSCHATH TEIUIOBBIE TIPOLECCHI M SIBJCHHS, HCIONB3YS OCHOBHbIE
TIOJIO3KCHUS  MOJICKYJIIPHO-KMHETHYECKOH TEOpHM M 3aKOHBI MOJEKY/ISpHOM (u3MKH U
TEPMOIMHAMUKH (CBA3b AABIICHAS HICATHHOTO I'a3a CO CpefiHel KUHETHYeCKO# SHepTHeH TeIIOBOro
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JBHKEHUS ¥ KOHIIGHTPALHeH ero MOIIEKYI, CBA3b TEMIIEPATypPEI BEIMECTBA CO CpeHeH KHHETHIECKOH
SHEpruedt TEIUIOBOrO JIBIKCHHS €r0 YaCTHII, CBA3h NaBJCHHA MICATBHOTO rasd ¢ KOHI[eHTpalHeH
MOJIEKY]l ¥ €ro TEMIIepaTypod, ypaBHCHHEC MeneneeBa-Kianelipona, MNEpBBIM  3aKOH
TePMOJNHAMHKHY, 3aKOH COXPaHeHHs DHEPIUd B TCIIIOBBIX mpoueccax), IpH 3TOM HCIIOJIB30BaTh
MATeMATHIECKOe BHIPAKCHHE 3aKOHOB, YKa3pBaTh YCUOBHA NPUMCHHMOCTH  ypaBHCHHI
Memnzneneepa-Kiamnelpona,

AHATM3APOBATh M OOBICHATH SMEKTPHUECKUE ABICHHA, HCIONB3Ys OCHOBHEIC IOJIOKCHHA |
3aKOHBI OJIEKTPOIMHAMHAKH (3aKOH COXPAHEHHs JJICKTPHHCCKOTO 3apsjad, 3aKOH Kyinona,
IOTEHIHAIBHOCT BIEKTPOCTATUYECKOTO T10JIA, IIPUHIHII CYIEPHO3UIAK dICKTPHICCKUX TIONeH, IpH
5TOM yKashiBas YCIOBHsS NPHMEHHMOCTH 3akoHa Kysoma, a Taike MHpaKTHIECKH Ba)KHBIE
COOTHOIIEHMAS: 3aKOHEl OMa i YJacTKa NEMH W JUis 3aMKHYTOH OJEKTPHYECKOH LenH, 3aKOH
Tlxoyis-Jlenna, npaswia Kupxroda, saxorsr Qapanes s DIIEKTPOJIA3a);

OIVCEHIBAT (DH3MUECKHME NPOLECCHl M SBICHHS, MCIONL3YA BEIHIHHBL TCPEMCIICHHC,
CKOPOCTB, YCKOPEHNUE, HMITYJIEC TeJd M CHCTEMBI TEJT, CHIIa, MOMEHT CHIIEL, NaBICHHS, MOTEHIHATBHANL
SHeprus, KHHETHYECKas SHEpris, MEXaHWHYeCKas SHCPIud, paboTa CHIIBI, LEHTPOCTPEMHUTEIBHOS
YCKOpEHWe, CHJa TSKECTH, CHJIA yIPYLOCTH, CHIIA TPEHM:, MOIHOCTD, SHEPIHA B3aMMOIEHCTBHS
Tena ¢ 3emreif BOTH3H ee MOBEPXHOCTH, SHEPrus YNpyrod nepopMalyH IpYXHHBL, KOIMHYECTBO
TeroThl, aGCOJIOTHAS TeMIeparypa Tena, pafoTa B TePMOJMHAMHKE, BHYTPCHHAS SHEPIHA
MIEATBHOTO OHOATOMHOTO Trasa, paboTa HAEaTbHOTO rasa, OTHOCHTENbHAS BIAXKHOCTH BOSHYX4,
K03 (DHIEEHT TONE3HOr0 JCHCTBHS HACANBHOIO TEILIOBOIO JBUIATCILL; JICKTPHHCCKOC none,
HATPAKEHHOCTH SJIEKTPHIECKOTO MOJIS, HAMPSIKEHHOCT MOJIs TOUSHHOTO 3apsia Wik 3apsHKEHHOT0
mIapa B BAKYyME H B AUDJICKTPUKE, [IOTCHIIHA JIEKTPOCTATIHIECKOr0 MOJIA, pasHOCTE MOTEHIHATIOB,
SIIEKTPONBIIKYINAs CHIA, CHJA TOKA, HANPHKCHHE, MOIIHOCTE TOKA, OS/ICKTpHHcCKad €MKOCTh
IUTOCKOTr0 KOHAEHCATOpa, CONPOTUBIEHHE YYacTKa LEH C MOC/Ie[0BaTebHEM M NapajlIe/bHbM
COEIMHEHHEM PE3UCTOPOB, SHEPIHs IEKTPUIECKOr0 NOJIA KOHACHCATOPA,

OGBACHATS OCOOEHHOCTH IIpOTeKaHWs (H3WYECKUX SBICHHUI MEXaHHIECKOC IBIKCHHC,
TeIIOBOE BMIKSHHE YAaCTHI] BELIECTBA, TEILIOBOE PABHOBECHE, OPOYHOBCKOE IBHKCHHUE, maddysus,
WCIIapeHWe, KUIEHHEe H KOH[CHCAIWs, IUIABNCHAC M KPUCTALTH3AUMA, HanpapJIeHHOCTh
TEIUTONepe/iaun, OJNEKTpU3al|s —Tel, OKBHIOTCHIHATBHOCTH —IOBEPXHOCTH  3apKCHHOTO
IIPOBOJIHHKA;

[IPOBOJIUTH MCCIIEJOBAHNE 3aBHCHMOCTH OJHOH hu3MHECKOH BEIHYMHBI OT JPYrod ¢
HCIIONB30BAHAEM TPAMBEIX H3MEPEHMH, NPH 3TOM KOHCTPYMpOBaTk yCTaHOBKY, (buKcHpoBaTh
pE3y/bTATEl MOJNYYEHHOHM 3aBHCHMOCTH (H3MYECKUX BENHYHH B BUJC rpaduKoB € Y4YETOM
aBCOIMIOTHBIX ITOTPEIIHOCTEN U3MepeHnH, ieaTh BEIBOIBI IO PE3yJbTaTaM HCC/ICTIOBAHI,

cobmomaTh npasuaa 6e30macHOro TpyAa IpH MPOBSICHAN FCCIIeIOBAHUH B paMKax y4eOHOro
SKCTIEpUMCHTA, NPAKTHKyMa H y4eGHO-HCCIEe0BATCIBCKOH K NPOEKTHOH HEATENBHOCTH €
JICTIOTB30BAHMEM H3MEPHTENBHBIX YCTPOHCTB 1 J1abopaTOpHOTO 000pyIOBAHHUS;

[IOHUMATL POJb (QU3MKH B SKOHOMHUECKOM, TEXHOIOTHYECKOH, COMUAILHON H 3TUYECKOM
chepax JAeATETPHOCTA YeI0BEKa, PO X MECTO (Qu3MKM B COBPEMEHHOM Hay4HOH KapTHHE MHUDA,
pOJIb ACTPOHOMHHM B TIPAKTHYECKOH ACATEIBHOCTH 9eI0BCKA H HaJbHEHIIeM Hay9IHO-TEXHUIECCKOM
pa3BHTHH, 3HAYCHHE ONMCATEIbHOM, CHCTEMATH3HpYIOIEH, 0OBACHUTENLHOH H MPOTHOCTHYECKOM
dyBxmil (U3AIECKOH TEOpHH - IICKTPOJMHAMHKH, CIIeMAIbHOM TCOPHH OTHOCHTEIBHOCTH,
KBaHTOBOW (H3uKH, pois GH3MYeCKOoH TEOpHUH B (OPMHUPOBAHHH npencrapieHuil 0 HuzMIECKOH
KapTHHE MUpa, MecTO (QH3MUECKON KapTHHbI MHpa B OOIIEM psity COBPEMCHHBIX CCTCCTBOHHO-
Hay4YHBIX [IPEICTABJICHUHN O IPHPOJE;

pasiHuaTh YCIOBHA NMPHMEHHMOCTH MOJeNed (QH3MYECKUX Tel M IPOLCCCOB (stBrICHAR):
OHOPOJHOE 3JEKTPUYECKOe M OHOPOJHOS MArHMTHOE TOJ, TapMOHHHCCKHC KoJsiebanys,
MATEMATHHECKHH MASTHHK, MACATBHBI IPYXKAHHEBI MasTHHK, FADMOHHUECKHE BOJHBI, HCATbHBIH
KOJIeGaTeTHHBINA KOHTYD, TOHKAS JTHH3a, MOJIENEH aTOMa, aTOMHOTO S/Pa i KBAaHTOBOH MOJICIIH CBETA;

pasMuaTh yCIOBHs (TPaHHIBL, 00JNACTH) HPHMEHAMOCTH (U3MYECKUX 3aKOHOB, IIOHMMATh
BceoOmuit Xxapakrep (yHIAMECHTATBHBIX 3aKOHOB W OrPaHAYCHHOCTh HCIOB30BAHHMA HACTHBIX
3aKOHOB;
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AHAM3UPOBATh U OOBSCHATE 3IEKTPOMArHHTHEIE IPOLECCH! ¥ SBIIEHHS, HCIIOJIB3YsS OCHOBHEIE
[OJIOKEHUA M 3aKOHBI JJICKTPOJMHAMHKHM M CIEIHMAIBHOH TEOPUHM OTHOCHTENIBHOCTH (3aKOH
COXpaHEHHUs JJICKTPHYECKOro 3apsaa, cuina Ammnepa, cuna JlopeHla, 3aK0H 31€KTPOMArHHTHOM
HHAYKuuM, npasuio Jlenna, cesass OJIC caMOMHAYKUMH B 3J€EMEHTE 3IEKTPMYECKOH IIENH CO
CKOPOCTBIO HM3MEHEHHS CHJIBI TOKa, IIOCTYJNaThl CIENHATbHOM TEOPHH OTHOCHUTENHHOCTH
Ofinmreiina);

aHAIM3UPOBaTh U OOBACHATH KBAaHTOBBIE MPOUECCH M ABIEHHMA, HCIOJIB3YS TONOMKEHHS
KBaHTOBOH usnky (ypaBHenue Dinmrelina mst potosddexra, epssiit u BTopoi nocTytars Bopa,
IPHHIMI COOTHOIICHHS HeompeneneHHocTedl I'eifsenbepra, 3akOHBI COXpaHEHHS 3apsIOBOrO H
MAacCOBOT0 YHMCEJT ¥ SHEPI'HH B SJIEPHBIX PEAKIHUAX, 3aKOH PAJHOAKTUBHOTO PAaCclazia);

ONHUCHIBATE (YM3UYECKUE IIPONECCHl M ABICHHSA, HCIONL3YS BEIHYMHBL HANPSKEHHOCTH
SJICKTPHYECKOr0 MOJIA, MOTCHUHAN 3JEKTPOCTaTHYECKOro IMOMs, Pa3HOCTh ITOTEHIHAJIOB,
BMIEKTPOMBIDKYINAS CHNa, WHIAYKIHS MarHATHOTO IIOJA, MArHATHBIM IIOTOK, cwia Awmiepa,
HHJIYKTUBHOCTB, JJICKTPOABMIKYIIAS CHJIa CAMOMH/TYKIIHH, SHEPT U MATHUTHOTO TOJIs IPOBOJHUKA C
TOKOM, PENATHBUCTCKUM UMITYJIBC, OHAL SHEPIHs, SHEPIUS IOKOS CBOGOIHOM YaCTHIIBI, SHEPTHS U
HMITYJTbC POTOHA, MACCOBOE YMCIIO U 3aps/l SAPa, SHEPTHSA CBA3M S/1pa;

0OBACHATE 0COOEHHOCTH TIpOTeKaHMs HU3MYECKUX SBIEHMH: >IeKTPOMArHWTHAS HHAYKIHAS,
CaMOMHAYKIMA, PE30HAHC, UHTephEpeHIMsA BONMH, AMGpaKius, AUCIEpPCHS, NONHOE BHYTPEHHEE
oTpaxkeHne, (porosnexTpuueckuit adexr (Goroaddext), anpda- u Gera-pacnamsr smep, ramma-
U3TTyYeHUe Anep, Gu3nuecKue NPHHIMITBI CIEKTPAIBHOTO aHaIk3a ¥ paboTHI Tasepa;

OTIPENIENIAT HANPAaBICHHE HHAYKIIHA MarHUTHOTO IIOJI IIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa u
cusl JIoperua;

CTPOHUTH H300paXEHHUE, CO3IaBACMOE IIIOCKUM 3€PKaIOM, TOHKOM JMH30M, M PACCUUTEIBATH €10
XapaKTepUCTHKHY;

IIPUMEHATH OCHOBOIIOATAIONIME ACTPOHOMUYECKHUE IIOHATHS, TEOPUH U 3aKOHBI UL aHAIN3a H
00BsiCHEHHA (QH3MUECKHX IIPOIECCOB, NPOMCXONAIAX B 3BE3JaX, B 3BE3JHBIX CHCTEMAX, B
MEXTaJIaKTHYCCKOR CpeJie; ABUKCHUA HeOeCHBIX Tell, BOJIIONMY 3B€3/ 1 BeenenHoit;

IIPOBOIATE KOCBEHHBIE H3MEPEHUS (PU3MUCCKUX BEIMYHH, IIPH STOM BHIOMPATh ONTHMAILHBIH
METOJI H3MEPEeHHs, OLIEHUBATh aOCOIOTHAIE H OTHOCHTEIIbHBIE IIOTPENIHOCTH NMPSIMEIX B KOCBEHHBIX
HA3MEpEHUH;

NPOBOJUTL ONBITHI IO IPOBEPKE NPEMUIOKEHHOM THIOTE3B!: IUTAHHPOBATH 3KCIIEPUMEHT,
cobupaTh SKCIEPEMEHTANBHYIO YCTaHOBKY, aHAIM3MPOBATh MOTYYCHHBIE DPE3YNBTATHI M ACIATH
BBIBOJI O CTATyCe NPEJIOKEHHOM TUIIOTESRI;

OIIKUCHIBATh METO/IBI MOIYYEHUS HAYIHBIX aCTPOHOMUYUCCKHIX 3HAHMMN;

peIIaTs pacueTHBIC 3a/la¥y C SIBHO 3a/IaHHOM M HEsBHO 3aJaHHON (YU3MYECKON MOJENBI0: Ha
OCHOBAaHWM aHAIIM3a YCIOBHS BEIOMpaTh QU3HUECKHE MOJIENH, OTBEYAIOmKe TpeOOBAaHMSIM 3a1adn,
NPUMEHATE (QOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJaThl (DM3MYECKHX Teopui mnpwu
HCIIOIE30BaHUN MaTEeMaTHYECKHX METOJOB DEIISHHUs 3ajad, MPOBOJIMTL PACYETHI HA OCHOBAHUH
HMEIOMIMXCS JAHHBIX, aHATU3HPOBATh PE3yJIbTAThl U KOPPEKTHPOBATH METOMBI PEIIEHHUS C YIETOM
IOJY4YEHHBIX Pe3ynbTaTOB;

peInaTh Ka4eCTBEHHbIC 3a1a9H, TpeOyromue IPUMEHEHNS 3HaHNM U3 Pa3HbIX paslIeioB Kypca
(H3MKH, a TAKKe MHTETPAlMM 3HAHWH M3 JPYIUX HpPEIMETOB ECTECTBEHHO-HAYYHOTO LIMKIA:
BBICTPAMBATh JIOTHHYECKYIO LENOYKY pACCY)XAEHMH C MCIIONB30BAHHEM H3YYEHHEIX 3aKOHOB,
3aKOHOMEPHOCTEN U (DH3IHYECKUX SBICHUIN;

UCIIONB30BATh TCOPETHHECKHE 3HAHWS Ul OOBACHEHMS OCHOBHBIX NPHHIMIOB pPaboThl
M3MEPUTENbHBIX IPUOOPOB, TEXHUYECKHX YCTPOMCTB M TEXHONOTHIECKHX IIPOLIECCOB;

IPUBOAXTH IPUMEPBI BKJIa/la POCCUHCKUX U 3apyOEKHBIX yUeHbIX-(DU3UKOB B Pa3sBUTHE HAYKH,
B 00BACHEHHE IPOLIECCOB OKPYIKAIOMIET0 MUPA, B PA3BHTHE TEXHUKY M TEXHOJIOTHIA;

aHAIM3UPOBaTh U OLCHMBATh IOCJIEACTBHA OBITOBOM W NPOM3BOJACTBEHHOH JEATEIBHOCTH
YeNI0BEKa, CBA3AHHON C (QU3MYECKMMHM NpoIeccaMH, ¢ IO3WIMM DKOJOTHYECKOH Ge30macHoCTH,
TPECTABICHHH O PAHOHAILHOM IPHPOIONONB30BAHUM, & TAKKE Pa3yMHOM HCIIOIB30BAHHH
AOCTHXXCHUH HAyKH U TEXHOJIOTHI JUIS JanbHEHIIEro pa3BUTHS YeI0BEYECKOTo 00ImecTna;
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IPUMEHATH DPa3NHIHBIE CIOCOOHI pabotel ¢ mHbOpManmed (U3EUECKOro CONEPNKAHUL C
HCIIOIB30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH, NpH STOM HCIOJIB30BATH
coBpeMeHHbIe HHYOPMALMOHHEIE TEXHONOTHH UL IIOHCKa, nepepaboTKy K IpeNbsBICHAsS yIeOHOH
¥ HAYYHO-IIONYJISpHOM HHGOpMAlWH, CTPYKTYPHPOBAaHMS H HHTCPIPETALMH uedopMaluH,
NOJyYEHHOM U3 Pa3/IAYHbIX HCTOTHHKOB, KPHTHYCCKH aHAIM3UPOBATD MOy 1aeMyT0 uHGOPMALHUIO |
OLICHWBATh €€ [OCTOBEPHOCT KAK HA OCHOBE MMEIOIMXCA 3HAHMH, Tak X HA OCHOBE aHAIH3A
HCTOYHMKA HHPOPMAIIUH,

NPOSABIIATE OPraHH3aIMOHHbIE A NO3HABATEIBHBIE YMEHHA CaMOCTOATEBHOTO puOOpeTEeHH S
HOBBIX 3HAHHIL B IPOLIECCE BHIMOJIHEHMS IPOEKTHBIX B y4e0HO-HCCTIE/I0BATeIbCKIX pabor;

paGoTars B TPYIIE C HCHOJHCHHEM Pas/AYHBIX CONMATLHBIX poneii, miaHEpoBaTh paboTy
IPYIIIIEL, PAIHOHANBHO PACTIPENIC/Th AACATEIPHOCTE B HECTAH/APTHBIX CHTYAILHAX, OIIEHHBATH BKJIA]
KayKTIOTO W3 Y9ACTHHKOB TPYIIIEL B PEIUEHHE PACCMaTPHBACMOH TpoGIIEMBI;

MPOSBJIATS MOTHBALMIO K Oymymiei npodeCCHOHANBHOM JIEATENEHOCTH 10 CHEIHAIBHOCTAM
(QH3MKO-TEXHHIECKOTO MPOPHIISL.

3.4 IPO®ECCUOHAJILHO OPUEHTUPOBAHHBIE:

TIK 1.6. Co6monars mpaBuia 6€30MacHOCTH TpyAa.

OK 01. Beibupars crocoObl peeHns 3ana4 Ipo)eCCHOHATBHOM JEATENBHOCTH NPAMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Wcrons30BaTh COBpEMEHHEIE CPE/ICTBA TIOKCKA, aHAIN3A K HHTEPIPCTAMH HHPOPMALH, H
¥H(pOPMALMOHHBIC TEXHOIOTHH JULT BRITOIHCHIS 3a/ia npo(ecCHOHANBHON AeITeTbHOCTH;

OK 03. T17aHHpOBaTh U PeaTH30BLBATh COGCTBEHHOE PODECCHOHATBHOE | IMTHOCTHOE pas3BHUTHE,
[pEeNPAHAMATENBCKYIO ACATENBHOCTE B npodeccronansHoll cdepe, HCHONB30BaTh 3HAHHA IO
brrHAHCOBOM rPAMOTHOCTH B Pa3/IMYHBIX U3HCHHBIX CHTYAIHAX;

OK 04. D heKTHBHO B3aUMO/IEHCTBOBAT B PabOTaTh B KOJUICKTHBE ¥ KOMAH/I®;

OK 05. OcymecTBIATh yCTHYIO M IHCBMEHHYIO KOMMYHHKAUMIO Ha rOCYHapCTBCHHOM A3BIKE
Poccuiickoii denepanys ¢ y9eToM 0COOEHHOCTE! COLMANBHOTO K KyJIBTYPHOr0 KOHTEKCTa,

OK 06. IIposBisTe TIpPaXIaHCKO-TIATPHOTHYECKYIO TIO3HIIHIO, JIEMOHCTPHUPOBATL OCO3HAHHOE
MOBeICHHE HA OCHOBE TPAMIIHOHHBEIX OOILEUETOBEHECKHX LEHHOCTCH, B TOM HHCIE C YHETOM
rapMOHHM3ALMM MCEKHAIMOHAIBHBIX M MEKPEIUIHOZHBIX OTHOINGHUM, TPUMEHATH CTAHAPTEI
AHTUKOPPYIIIHOHHOTO [OBEACHN;

OK 07. ComelcTBOBATh COXPAHEHHIO OKpYJKalomleH Cpeflbl, pecypcocOepexeHno, IPHMCHATE
sHaaus 00 U3MEHEH!H KIIMMATa, IIPHHITAIE] OepeXIABOTO IPOH3BOJICTBA, 5¢peKTHBHO NEHCTBOBATL
B YUPE3BBIYAMHBIX CHTYAIHAX;

OK 08. Vicrions308aTh CpencTBa QU3MUecKol Ky IbTypbl Vi COXPAHEHAS 1 yKPCIUICHHUS 3/0POBEA B
nporrecce MpodecCHOHATBHOM AESTeIBHOCTH 1 IIO/NePKaHHA HeoOX0IIMOT0 YPOBHS (H3UIECKOH
IOATOTOBIEHHOCTH,

OK 09. TToms308aThes MPodhecCHOHATBHOM JOKYMEHTAlMeH Ha TOCYIapCTBeHHOM H HHOCTPaHHOM
A3BIKaX
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