®EJIEPAJIBHOE ATEHTCTBO I1I0 PHIFOJIOBCTBY
(I)ezlepa.ﬂbﬂoe rocyiapcrB€eHHO€ 6IOIDKCTHO€ 06pa3OBaTeJILH06 YupeEkaAeHue
BbICIIETr0 00pa30oBaHUSA
«KEPYEHCKHH I'OCYJAPCTBEHHBI MOPCKOM
TEXHOJIOTUYECKAH YHUBEPCUTET»
CYJIOMEXAHNYECKHNHW TEXHUKYM

JOKYMEHT NMOANMMCAH
SNEKTPOHHOW NOANNCHIO

Ceptuchukat: 05F827790036B231B443924A8E17880AE9
Bnapeneu: MNonukos Cepreit Masnosuy
[LevictButenen: ¢ 28.11.2024 oo 28.11.2025

PABOYAS ITPOTPAMMA YYHEBHOI'O HIPE/IMETA

C0OO0.02.02 PU3UKA

IMporpaMmel IIOATOTOBKH CIICHHUAJIMCTOB CPCAHCTO 3BCHA
I10 CIICOUAJIbHOCTHU

26.02.03 CynoBoxaeHue

[Ipodunb: TEXHOTOTUYECKUI

Kepus, 2025 r.



PaGouas mporpamma yuebHOTO mpeamera «Du3ukay pazpaboTaHa Ha OCHOBE
TpeboBanmii dDenepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBbHOTO  CTaHAApTa
cpeaHero oo6miero oOpas3oBaHHS B TIpeaeiiaXx OCBOSHHUsI 0O0Ie00pa3oBaTEIbHBIX
nporpamm CIIO no cniermanbHocTH 26.02.03 CynoBoxaeHue

Pazpabotuuku:
[IpenonaBarens M.B. I'apxunos

[Iporpamma paccMoTpeHa W 0J100peHa Ha 3aceaHWU IUKJIOBOM KOMHUCCUU (DU3UKO-
MaTeMaTUYECKUX TUCLHUILINH

ITporokos Ne 9 ot «12» mas 2025 r.

ITporpaMMa yTBepk/I€HA Ha 3aCEAAHUN y4€OHO-METOINYECKOTO COBETA
Cynomexannyeckoro texuukyma ®I'bOY BO «KI'MTVY»

[IpoToxon Ne 9 ot «14» mas 2025 r.



COILEPKAHHUE

1 [TacopT paboueli mporpamMmbl Y4eOHOTO TIpeaMeTa
2 CTpyKTypa U cofiepxkaHue yaeOHOro MpeaMeTa
3 YcnoBus peanuzanuy padodeii mporpaMMbl yaeOHOTO ITpeiMeTa

4 KOHTpOJIb U OLIEHKA PE3yJIbTaTOB OCBOEHUS yU4EOHOIO IIpeIMeTa



1 MIACHOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O ITPEIMETA
C00.02.02 «<PU3UKA»

1.1 Ob6sacTh NpUMEHEHUsS POTPAMMBI

Pabouas nmporpamma yueOHOTO TipeaMera «Pr3rKay SBISICTCS YacThIO TPOTPaMMBI
MIOJITOTOBKH CIIEIMATIMCTOB CpeaHero 3BeHa B coorBercTBUH ¢ OPI'OC cpenHero
o01mero o0pazoBaHusl ¢ YIETOM MOTYyYaeMOM CTICITHATBHOCTH.

1.2 Mecto y4eOHOro mnpeaMera B CTPYKType NpPOrpaMMbl IOATOTOBKH
CIEeNUAJMCTOB CPEJHEro 3BeHa:

Vuebnbit  npeamer COO.02.02 «®Pusuka» OTHOCUTCS K JUCIUIIMHAM
o011eo0pa3oBaTeIbHON OATOTOBKY M U3y4YaeTCsl Ha YIiIyOJIE€HHOM YPOBHE.

1.3 eau um 3amaum y4eOHOro mnpeaMera — TpPeOOBaHHMS K pe3yabTaTaM
OCBOEHUsI Y4eOHOr0 mpeaMeTa:
Henn:

e (opmupoBaHHue y 00y4aIOIIUXCSl YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUs,
3HAYMMOCTU(HU3NICCKUX3HAHUNAIICOBPEMEHHOTOKBATH (PUITPOBAHHOT OCTICTIH AN
CTaIPHOCYIIECTBICHUHETONPO()ECCHOHATTLHON IS TETPHOCTH;

¢ (hopmMupoBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

e OBJajcHHE  crenuUUeckod  CHUCTeMOW  (PU3UYECKHX  TOHATHUH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

® OCBOCHHE OCHOBHBIX (PM3MUECKHX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAJCHHEC OCHOBHBIMM METOJAAaMH HAyYHOTO IIO3HAHHS TPUPOJIBI,
UCIIOJB3YeMbIMH B (u3uKe (HAONIOJeHUEe, ONMMCAaHHWE, M3MEPEHHE, BBIJIBHKCHUC
TUIO0TE3, MPOBEJCHUE IKCIIEPUMEHTA);

® OBJAJICHHE YMEHHSIMHU 00padaThiBaTh JaHHBIC DKCIEPUMEHTA, OOBICHATH
MOJIYYCHHBIC PE3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIY (HU3UYECKUMU
BEJTMYMHAMU B HAOJIFO1AEMOM SIBIICHHH, JIEIAaTh BBIBOIBI;

e (opmupoBaHue yMeHHs pemaTh (U3MYECKUE 33Jlaydl Pa3HBbIX ypOBHEU
CIIOXKHOCTH;

® pa3BUTHEC MO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYabHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce MPUOOPETEHHS 3HAHUN C MCIIOJIHb30BAHUEM Pa3TUIHBIX
WCTOYHUKOB WH(MOpPMAIMU U COBPEMEHHBIX HWH(GOPMAIIMOHHBIX TEXHOJIOTHH;
yMeHHUH (pOopMyIHpOBaTH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO IO OTHOIICHHUIO
K (pusnyeckoit nHbOpMAIIIH, TOTy4YaeMOi U3 Pa3HbIX HCTOYHUKOB;

® BOCIIMUTAHHUE YYBCTBA TOPAOCTH 32 POCCHUCKYIO (DU3UYECCKYIO HAYKY.

OcBoenue conaepxaHuss ydeOHOTO TpenMera «®Dusmka» obOecrnedrnBaeT
JOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOIINX PE3YIbTATOB:

IIpeaMeTHBbIe pe3yabTaThl H3Y4YeHUsSI 00Pa30BaTEJbHON NPOrPaMMBbI:

1) chopMHUPOBAaHHOCTH MPEACTABICHUH O POIU M MecTe (QUBHKH H
aACTPOHOMHUHU B COBPEMEHHON HAy4YHOW KAapTUHE MHpA, O CHUCTEMOOOpasyromen
ponu (QU3MKK B Pa3BUTHH €CTECTBEHHBIX HAayK, TEXHUKH M COBPEMEHHBIX
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TEXHOJOTHM, O BKJIaJie POCCUUCKUX U 3apYOC)KHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE
HAyKW; TTOHUMaHue (HU3NYECKON CYIIHOCTH HAOJI0/IaeMbIX SIBICHUNW MHUKPOMHPA,
MakpoMypa ¥ MeraMupa; MNOHUMAHHE POJIM aCTPOHOMUU B TPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa U JTAJIbHEMIIIEM HAy4YHO-TEXHHMYECKOM pPa3BUTUHU, POJIH
¢bu3uku B GOPMUPOBAHUM KPYTo30pa U PYHKIIMOHAIBHONW TPAaMOTHOCTH YEJIOBEKa
JUISl PEIIEHUS TPAKTUYECKHUX 3a/1a4;

2) chopMHpPOBAHHOCT, YMEHUW pacno3HaBaThb (U3HUECKUE SIBICHUS
(mporiecchl) U OOBSICHATH MX HAa OCHOBE M3YUYEHHBIX 3aKOHOB: PaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBUXKEHUE, CBOOOJHOE MAaJCHHE Tel,
JIBI)KCHUE 10 OKPYKHOCTH, WHEPIUS, B3aUMOJEHCTBUE TeEJ, KOJeOATeIbHOE
JIBIDKCHHUE, PE30HAHC, BOJHOBOE JBMkKeHUE; AUdPy3us, OpOyHOBCKOE JTBHXKECHUE,
CTPOCHHE KHUIKOCTEH U TBEPABIX TEJ, U3BMEHEHHE O0OBheMa TeJl MPU HArpeBaHUU
(oXxJnaxxaeHun), TEIUIOBOE pAaBHOBECHE, HWCIAPEHUE, KOHJCHCALMs, IUIABIEHUE,
KpUCTAJUTA3alUsA, KUIICHHUE, BIAXKHOCTh BO3/yXa, CBSI3b CPEAHEH KHHETUYECKOU
OPHEPIrUM TEIUIOBOIO JBIDKEHUS MOJEKYJ C aOCOJIOTHOM TeMIepaTypoi,
MOBBIIIEHUE JABJICHHS Ta3a [IPU €r0 HAarpEBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEKIY
napaMeTpaMl COCTOSIHMA Ta3a B H30Mpolieccax;  JJEKTpu3auus  Tel,
B3aMMOJICHCTBUE 3apsiiOB, HArpeBaHWE NPOBOJHHMKA C TOKOM, B3aWMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAasi HWHIYKIHWSA, JEWCTBME MAarHUTHOTO TIOJsl Ha
MPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, MPSIMOJIMHEWHOE pPACIpPOCTPAHEHHE CBETAa, OTPaXXEHHE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUsi CBETa, JUCIEPCUS] CBETA;
dboTtoanekTpudeckuii 3¢p(eKT, CBETOBOE J1aBJCHUE, BOBHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPO/ia, €CTECTBEHHAS U UCKYCCTBEHHAs paJIUOAKTUBHOCTb;

3) BJIaJIeHHE OCHOBOMOJATAIOIMUMHU (PU3NYECKUMU MTOHATUSIMU U BEJIMUMHAMU,
XapakTepu3yrouMu  (GU3UYECKUE TPOILECChl (CBS3aHHBIMU C MEXaHUYECKUM
JBIDKEHUEM, B3aUMOJICMCTBUEM TEJ, MEXaHUYECKUMH KOJICOAHUSIMH U BOJHAMU;
aTOMHO-MOJIEKYJISIDHBIM ~ CTPOCHHMEM  BEIIECTBA, TEIUIOBBIMU  IPOLIECCAMU;

QJICKTPHUYCCKUM " MardiMTHBIM IIOJIAAIMHU, QJICKTPUICCKUM TOKOM,
QJICKTPOMAroHuTHBIMHA KOJICOAHUAMU MU BOJIHaMH, OINTHYCCKHMMH IABJICHHUIMMN,
KBaHTOBBIMHU SABJICHUSAMU, CTPOCHUECM aroMma n ATOMHOT O sgapa,

PaIMOAaKTUBHOCTBIO);  BJIQJICHHE  OCHOBOIIOJATAIOIIMMH  aCTPOHOMUYECKUMU
MMOHATHUSMHM, TTO3BOJISIIOIIMMHU XaPAKTEPU30BATH IPOIECCHI, MPOUCXOSIIME Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMaX, B MEKTaJJaKTUHIECKON Cpefie; NBUKEHNE HEOECHBIX
TEJ1, BOJIIOLIMIO 3Be3]1 U BeeaeHnHoi;

4) BnajicHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUSMH (3aKOH BCEMHUPHOTO
Tssrotenuss, I, II m III 3akoHbl HbrOTOHA, 3aKOH COXpPaHEHUS MEXaHUYECKOU
SHEPIUH, 3aKOH COXPAHECHUS HUMITYJIbCA, MPUHLMI CYNEPNO3ULNU CUJI, PUHIHUI
PaBHOIIPABHOCTA HMHEPIUAIBHBIX CUCTEM OTCYETA; MOJICKYJISPHO-KHUHETUYECKYIO
TEOPUIO0 CTPOCHUSI BELIECTBA, Fa30BbIE 3aKOHbBI, NEPBBIA 3aKOH TEPMOJIMHAMUKH;
3aKOH COXpaHEHHUs AJIEKTPUYECKOro 3apsiga, 3akoH Kynona, 3akoH Owma s
ydacTKa Lemnu, 3akoH OMa Il MOJIHOM 3JIEKTPUYEeCcKO uenu, 3ako” Jxoyns -
JleH11a, 3aKOH 3JEKTPOMAarHUTHON MHAYKIHH, 3aKOH COXPAHCHUS DHEPIUH, 3aKOH
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NPSIMOJIMHEMHOIO paclpOCTPAHEHUsI CBETAa, 3aKOH OTPAXKEHHsI CBETAa, 3aKOH
IPEJOMJICHUS] CBETA; 3aKOH COXPAHEHUS PHEPIMH, 3aKOH COXPAHEHHS HMMITYJIbCA,
3aKOH COXPAHEHUs JIEKTPUYECKOIO 3apsija, 3aKOH COXPAHEHUs MacCOBOIO YHCIIA,
noctynarel bopa, 3aKkoH pajMOaKTUBHOIO pachazia); YBEPEHHOE HCIIOJIb30BAHUE
3aKOHOB M 3aKOHOMEPHOCTEH Npu aHaJIn3€e (PU3NUECKUX SIBJICHUN U IIPOLIECCOB;

5) yMeHue Yy4MTHIBaTh TIpaHUILBl MPUMEHEHUS H3YyYEHHBIX (PU3NUECKUX
MOJIeJICH: MaTepUaJIbHAs TOYKA, MHEpLUHAJIbHAs CUCTEMA OTCUYETA, NICAIBHBIN Ias3;
MOJEIN CTPOCHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIM JJIEKTPUUECKUN
3apsin, AlepHas MOJEIb aTOMa, HYKJIOHHAsE MOJIENIb aTOMHOTO sIpa MPU PELICHUN
buznyeckux 3aaay;

6) BIaJeHUE OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHHUS, UCIIOIb3YEMBIMHU B
(bu3MKe: TPOBOAUTH MPSAMbIE M KOCBEHHBIE W3MEpPEHUS (DU3UUECKUX BEIIUYUH,
BBIOMpAss ONTUMAJbHBIM CIIOCOO KM3MEPEHHS] M HCIOJb3YS M3BECTHBIE METOJbI
OLICHKM [OTPEIIHOCTEN HU3MEPEHUM, IIPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEHN
bu3MYeCKUX BEIWYMH C UCIHOJIb30BAHUEM MPSIMBIX H3MEPEHUM, OOBICHATH
MOJIyYeHHBIEC PE3YJIbTaThl, UCTOJIb3Ysl (PU3NYECKUE TEOPHUH, 3aKOHBI U MOHATHUS, U
JieNaTh BBIBOJIBI; COOJIIOJATh MpaBuia O€30MacHOro TpyJa MpU MPOBEACHUU
UCCIIEJOBAaHUM B paMKax yuyeOHOro 3KCHEpHUMEHTa U y4eOHO-HCCIIeA0BATEIbCKOM
JEATETLHOCTH C MCIOJIb30BaHUEM IU(PPOBBIX HM3MEPUTENIBHBIX YCTPOUCTB U
n1abopatopHoro 000pyJaoBaHMs; C(HOPMHUPOBAHHOCTH MPEACTABIECHUN O MeToAax
ITOJTYYEHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

7) chopMUPOBAHHOCTh YMEHHS pEIlaTh pacyeTHBIC 3a/laud C SIBHO 3aJaHHOMN
(buU3nYeCKOi MOJIEINbIO, UCTOJIb3Ys (PU3NUECKHEe 3aKOHBI M MPUHIIUIBI, HA OCHOBE
aHajau3a YCIOBUSI 3aJlauyd BhIOMpaTh (PU3MUECKYI0 MOJIENb, BBIIEIATh (PU3HUECKUE
BEJIMUMHBI U (POPMYJIbI, HEOOXOJUMBIE ISl €€ PEelIeHUs, MPOBOJIUTh PAaCUEThl U
OIICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUCHUS (PU3UYECKOW BEJIIMUMHBI, peIIaTh
KAueCTBEHHbIC 33Ja4M, BBICTpauMBas JIOTMUYECKH HENPOTUBOPEUMBYIO LEMOUYKY
pacCcyXJIeHUi ¢ OTIOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pu3mdeckue
SABJICHUS;

8) chopMUPOBAHHOCTH YMEHHUS TPUMEHSTh TOJYYCHHBIC 3HAHUS IS
OOBSCHEHUS YCJIOBHM TpOTEKaHWs] (U3MUECKUX SBJICHHA B TPUPOAEC U A
MPUHATUS TPAKTHUYECKUX PEIICHUHA B TOBCEIHEBHOW >KW3HHM IS 00eCreueHUs
Oe3omacHOCTH TIpu OOparieHu ¢ OBITOBBIMH MPHUOOpPAMU MU TEXHHUYECKUMU
YCTPONCTBAMH, COXpPAHEHHUS 3/I0POBbSI M COOJIFOMCHHUS HOPM DSKOJOTHYECKOTO
MOBEJICHUSI B OKpPYXKAIOIIEeH cpeje; MOHMMaHWe HEOOXOIUMOCTH IMPUMCHCHHUS
TOCTHKEHUH (PU3UKK M TEXHOJIOTHH JIJIsl palliOHAIEHOTO MPUPOIOTIOIH30BAHHS,

9) chopMUpOBAaHHOCTH COOCTBEHHOM MO3UIIMH 10 OTHOIIEHUIO K (PU3MUECKOMN
uH(popMaIuyu, MOJy4yaeMOM U3 Pa3HbIX HCTOYHMKOB, YMEHUW HCIOJIb30BAThH
nM(POBbIE TEXHOJOTUM JUISI TOUCKA, CTPYKTYPUPOBAHHS, HHTEPHpPETALUU U
IpeCTaBiICHUs yueOHOM W HAYYHO-TIOMYJISIPHON MH(OpPMAINH; pa3BUTHE YMEHU
KPUTHUECKOTO aHAJIM3a MOJIy4aeMoi HH(pOpMaIIIH;



10) oBnageHne yMeHHsIMH padOTaTh B TPYIIE C BBHIMOJHEHHUEM Pa3IUYHBIX
COLIMAJbHBIX POJIEH, MJIAHUPOBATh PAdOTy IPyHIbl, PALMOHAIBHO PACHPEENITH
NEATEIbHOCTh B HECTaHJAPTHBIX CUTYallUsAX, aJeKBATHO OLEHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIIBI B PEIEHUE pacCMaTpUBAEMOM MPOOIEMBI;

11) cdopmHupOBaHHOCTH, TMOHMMAHUA POJU (U3UKHM B HSKOHOMHUYECKOM,
TEXHOJIOTHYECKON, COIMAIbHOW M ITUYECKOW cdepax ACSITEILHOCTH YeIOBEKa,
pos 1 MecTa (PU3UKHA B COBPEMEHHOM HAyYHOW KapTHHE MUPA; POJIU aCTPOHOMUU
B TIPAKTUYECKON NEATEIHHOCTH YEJOBEKAa W MallbHEUIEM HAyYHO-TEXHHYECCKOM
pa3BUTHH;

12) chopMupoBaHHOCTH CUCTEMBI 3HAHHU O (UBUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHsSX, JACHCTBYIOIIMX HA YPOBHAX MHUKPOMHUpA, MaKpoMupa u
Meramupa, MpEACTaBICHU O BceoOlmeM Xapakrepe (U3HYECKUX 3aKOHOB;
MPEACTABICHUM O CTPYKType MOCTPOCHUS (PU3UYECKONW TEOPHUH, YTO IO3BOJIUT
OCO3HaTh pOJIb (GyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
NPEACTABICHUSIX O MPHUPOJE, TMOHATh TPAHUIBI TPUMEHUMOCTH TEOPHIA,
BO3MOXHOCTH WX IMPUMEHEHUS IJIsI ONUCAHHS €CTECTBEHHOHAYYHBIX SIBIICHUU U
IIPOLIECCOB;

13) copMupoBaHHOCTh YMEHHUS pa3InyaTh YCIOBUS TPUMEHUMOCTH MOJIeIeH
bu3nYecKuXx TeNl W TPOLECCOB (SBIICHUI): WHEpIMalIbHAas CHUCTEMa OTCYETa,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE MABWKCHHE, CBOOOJHOE TaJCHHE,
abcoJIIoTHO ympyras nedopmaiiusi, aOCOJIIOTHO yHIPYyroe U a0COJIOTHO HEYyIpyroe
CTOJIKHOBEHHMSI, MOJICIICH Trasa, KUIAKOCTH M TBEPJAOTO (KPUCTALTMYECKOTO) Tena,
UJCATBHOTO Ta3a, TOYCUYHBIM 3apsl, OJHOPOAHOE DIEKTPUYECKOE II0JIe,
OJTHOPOJHOE MAarHUTHOE TOJie, TapPMOHWYECKHE KOJICOaHUs, MaTeMaTHYCCKUI
MasTHUK, UACAITbHBIN MPYKUHHBIA MasTHUK, TAPMOHUYECKHUE BOJIHBI, UCATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKas JIMH3a; MOJENed aToma, aTOMHOTO sjpa u
KBAaHTOBOM MOJIC/IH CBETA;

14) copMuUpOBaHHOCTH YMEHHSI OOBSICHATH OCOOCHHOCTH TPOTEKAHUS
bu3MYeCcKuX SIBICHUN: MEXaHHYECKOE IBWKEHHUE, TEIJIOBOC IBMKCHHE YaCTHI]
BCI[ECTBA, TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBWXKeHUE, auddysus,
UCMIapeHue, KWUIECHWEe W KOHJICHCAIWs, TUTABJICHWE W  KPUCTAJUIM3AIlUs,
HAIPaBJICHHOCTh TEIUIONEpEeaun, OJJICKTPU3AIUU TEJ, SKBUMOTCHIIMAIBHOCTU
MOBEPXHOCTH  3apSDKCHHOTO  TPOBOJHHMKA, JJCKTPOMArHUTHOW  MHIYKIIWH,
CaMOMHIYKLINM, 3aBUCUMOCTH COINPOTUBICHUS NOJYIPOBOAHUKOB '"p-" m '"n-
TUIOB" OT TEMIEpaTypbl, pe30HaHca, HHTepdEepeHIMn BOJH, JUpaKIH,
JMCTIEPCUM, TIOJTHOTO BHYTPEHHEro oTpaxkeHus, ¢otodrdpdekr, duzndeckue
MIPUHIIUIIBI CIIEKTPAIBHOTO aHaliu3a U paboThI J1azepa, "anbda-" u "0era-" pacnass
aqep, raMMa-u3IydeHue siiep;

15) chopmupoBaHHOCTH yMEHHH TNPUMEHATH 3aKOHBI  KIACCUYECKOUN
MEXaHUKH, MOJIEKYISIpHOU GU3UKA H TEPMOJUHAMUKH, JJICKTPOIUHAMUKH,
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KBaHTOBOW (DM3WKHU JJIs aHAIHM3a ¥ OOBSICHEHUS SIBJICHHN MUKPOMHUPA, MAKPOMHUPA
U Merammupa, pazaudarb yCiaoBus (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOLIUH XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB (3aKOH
COXpaHEHUS! MEXaHWYECKOM DHEpPruM, 3aKOH COXpaHEHUs HUMITyJIbCca, 3aKOH
BCEMHPHOTO TATOTEHMSI, TEPBBIA 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUs
AJIIEKTPUUECKOTO 3apslia, 3aKOH COXPAaHEHUsS] HHEPruM) U OrpaHUYEHHOCTH
UCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAJU3UPOBATh (PU3MYECKUE TPOIIECCHI,
UCITIOJIb3YsI OCHOBHBIE IMOJIOXKEHUS, 3aKOHBI U 3aKOHOMEPHOCTU: OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABIKEHHUS, (POPMYIbl KHHEMAaTUKUA PAaBHOYCKOPEHHOTO ABM)KCHUS,
npeobpazoBanus ["anuiest A CKOPOCTH W TepeMelleHusi, Tpu 3akoHa HeioToHa,
IOPUHIMI OTHOCHUTENILHOCTH ['anuiies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUs HUMITyJIbCa M MEXaHUYECKOW DSHEpPruH, CBsA3b pPAaOOThl CHIIBI C
U3MEHEHUEM MEXAHMYECKOW SHEPIHuH, yCIOBUS PABHOBECHUS TBEPAOrO TEJa; CBS3b
JABJICHUS WJCAIBHOIO Tra3a €O CpeJHEH KUHETHYECKOM SHEpPrHei TEemIoBOro
JBM)KCHUSI M KOHIICHTpAIlMEld €ro MOJIEKYJI, CBSI3b TEMIEpaTypbl BEHIECTBA CO
CpEIHEl KMHETUYECKOM SHEPIUEN ero 4acTull, CBA3b JaBJICHUS UJICAJIbHOTO rasa C
KOHLIEHTpalMel MOJIEKYJ M €ro TeMIEpaTypou, ypaBHeHHe MeHneneepa-
Kianeiipona, mepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUsS HSHEPTUH B
TEIJIOBBIX IPOIIECCAX; 3AKOH COXPAHEHUs JIEKTPUYECKOIo 3apsja, 3akoH KyroHa,
NOTEHIUAIBHOCTh  3JIEKTPOCTATHYECKOTO0  MOJsA, NPHUHIUI  CYNEpPHO3ULNN
ANEKTPUYECKUX TMoJier, 3akoHa KynoHa; 3akonsl OMa Juisi yyacTKa LENu U A
3aMKHYTOH AIEKTPUYECKOU 1(S1170 3aKOH Jxoyns-Jlenna, 3aKOH
AIEKTPOMArHUTHON MHIYKUMHU, IpaBuiIo JIeHIa, mocTynarsl CequaibHOW TEOpUun
OTHOCHUTEJIbHOCTH ODWHIITEHA, ypaBHeHHME OWHIITeMHa 111 GdoTodddexra,
nepBbIi U BTOpOM mocTynatel bopa, npuHuun HeonpeneneHHoctu ['eitzendepra,
3aKOH COXpAHEHUs 3apsija, MacCOBOIO YHMCJIA M SHEPIUM B SIIEPHBIX PEAKIUSX,
3aKOH PaAMOaKTUBHOTO pacrnaja;

16) chopMHpOBaHHOCTL  YMEHHH  TNPUMEHSATH  OCHOBOIIOJIAraIOIINE
aACTPOHOMHMYECKHE TIOHSTHS, TEOPHUH W 3aKOHBI IS aHadu3a W OOBSICHCHUS
(U3UYECKUX MPOIECCOB, MPOUCXOMAIIMX Ha 3Be37aX, B 3BE3THBIX CHCTEMax, B
MEKTaJaKTHIECKOH Cpejie; JABMKEHHUS HEOECHBIX T, SBOJIOIUU 3BE3d U
Bcenennoi;

17) chopmupoBaHHOCTH yMEHHUW  UCCIENOBaTh W  aAHAJIU3UPOBATH
pasHooOpa3Hbie (U3MYECKUE SBJICHUS W CBOWCTBA OOBEKTOB, TMPOBOJUTH
CaMOCTOSITEIIbHBIC MUCCIICAOBAHUS B PEaIbHBIX U JIAOOPATOPHBIX YCIOBUSIX, YUTATh
Y aHAJIU3UPOBATH XaPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSICHATH MPUHIIUITBI
UX paboThl;

18) cdopmMupoBaHHOCTH MPEACTABICHUI O METOJAaX MOJYyYEHUS] HAayYHBIX
ACTPOHOMMYECKUX 3HAHUN; BJIQJICHUE YMEHUSIMU CaMOCTOSITEIIEHO
bopMyIMpOBaTH IIEJIb MCCIENOBAaHUS (IPOCKTA), BBIABUTATh TUIIOTE3bI HA OCHOBE
3HAHWS OCHOBOIOJIATAIOMUX  (PU3MUYECKHX 3aKOHOMEPHOCTEH ¥  3aKOHOB,
MPOBEPATh UX SKCIEPUMEHTAIBHBIMU CPEJICTBAMU; IUIAHUPOBATh U MPOBOJIUTH
bu3MYecKue SKCIEPUMEHTHI, OINWCHIBATh W AHAIM3UPOBATH MOJYYCHHYIO MPHU
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BBIITOJIHCHHUH OKCIICPUMCHTA I/IH(i)OpMaLII/IIO, ONnpcACIATh AOCTOBCPHOCTDH
IMOJIYUCHHOI'O pE3yJibTaTa,

19) cdopmMupoBaHHOCTH YMEHUS pelIaTh PACUETHHIE 33aJa4M C SIBHO 33JaHHOU
U HESIBHO 3aJaHHOM (PU3NYECKOM MOJENbI0: HAa OCHOBAaHMM aHAJINW3a YCIOBUS
BbIOMpaTh (PU3NYECKUE MOJIENH, OTBEYANOLIME TpeOOBaHUIM 3aJaud, IPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3NYECKUX TEOPUU IpH
UCIIOJIb30BaHUU MAaTEMAaTUYECKUX METOJIOB pEIIeHUs 3a]ad, IPOBOAUTH PACUETHI
Ha OCHOBAaHMM MMEIOIIMXCS  JAHHBIX, AHAJIMU3UPOBATH  pE3ylbTaThl U
KOPPEKTUPOBATh METO/bl PELICHUSI C YYETOM IOJYYEHHBIX PE3YyJbTaTOB; PEIIaTh
KauyeCTBEHHBIC 3aaud, TpeOyroliue MPUMEHEHHUS 3HaHUM M3 pa3HbIX pa3eiioB
Kypca (U3MKM, a TakKe HWHTErpaldd 3HAaHUHW U3 JpPYrux MOpeaIMeTOB
€CTECTBEHHOHAYYHOTO LIMKJIA: BBICTPAUBATh JIOTHUECKYIO LEMOUKY PacCyKICHHM C
OMOPO Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HYECKUE SIBJICHUS;

20) chopMHUPOBAaHHOCTh YMEHHN aHAJIU3UPOBATh M OILCHUBATH ITOCJICICTBHS
OBITOBOM ¥  TIPOM3BOJICTBEHHOW JEATCIBHOCTH 4YEJIOBCKA, CBS3aHHOM C
(GU3MYECKUMHU  TIPOLIECCaMM, C  TIO3MIIMH  SKOJIOTHYECKOM  0e30IMacHOCTH;
IIPEACTABIICHUA O palMOHAJILHOM IIPHUPOJIONOJIB30BAaHUU, a TaKXKE pPa3yMHOM
WCITOJIb30BAaHUU JOCTI)KCHUM HAYKH M TCXHOJOTHH JUISl JTaJIbHEHUINEro pa3BUTHS
YeJIOBEYECKOro O0IIECTBA;

21) oBnajeHwe pa3IUYHBIMUA CcriocoOamMu  paboTel ¢ uHOpMmaIruen
(bU3MYECKOTO COMEp)KaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJOTHH, pa3BUTHE YMEHUN KPUTHUYECKOTO aHajHM3a M OLEHKU JOCTOBEPHOCTH
noJiyqaemMoil uHpopManuu;

22) oOBIaJcHUE OPTaHW3AllMOHHBIMA W TIO3HABATEIBLHBIMH  YMCHHSIMHU
CaMOCTOSITEJILHOTO TMPUOOPETEHUSI HOBBIX 3HAHUW B TMPOLIECCE BBHIMOJIHEHUS
MPOEKTHBIX U yUeOHO-UCCIIEOBATEIbCKUX Pa0OT, YMEHUSIMU pabOTaTh B TPYMIE C
BBITIOJIHEHUEM DPa3JIUYHBIX COIMATIBHBIX POJIEH, MIaHUPOBATh PaOOTy TPYIIIHI,
paIMOHAIBHO ~ paCIpPEeleNATh JCATEIBbHOCTh B HECTAHAAPTHBIX CHUTYaIHsX,
aJICKBaTHO OIICHWBATh BKJAJ KaXJIOTO W3 YYaCTHUKOB TPYIIIBI B peIICHUE
paccMaTpuBaeMOi MPOOIJIeMBI;

23) chOopMHUPOBAHHOCTh MOTHBAIMK K Oyaymed mnpodeccuoHaIbHOU
JESATETLHOCTH 0 CIEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MTPOdHIs.

JInyHOCTHBIE  pe3yjbTaTbl  OCBOCHHMSl  OCHOBHOW  oOpa3oBaTe/IbHOH
NPOrpaMMBbl:

1) rpa’kIaHCKOTO BOCIIUTAHUSA:

chOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMM OOYYaIOIIErocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEW, YBaXKEHHUE 3aKOHA U
IPaBONOPSAIKA;

MPUHATHE TPATUIIMOHHBIX HAIMOHATBHBIX, OOIICUETOBEYECKUX TYMAHUCTUIECKUX



U IEMOKPATHYECKUX LIEHHOCTEM;

TOTOBHOCTh  MPOTHBOCTOATH  WJCOJOTMM  DKCTPEMHU3Ma,  HAI[MOHAJIM3Ma,
KCeHO(pOOUU, AUCKPUMHUHAIMU [0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM;

TOTOBHOCTh BECTHM COBMECTHYIO JI€SITEIIbHOCTh B HHTEpPEcax TIPaxaaHCKOTO
oOlIecTBa, ydacTBOBaTh B CaMOyMpaBlieHHMH B  00IeoOpa3oBaTesbHON
OpraHu3alliy U JETCKO-IOHOIIECKUX OPTaHU3aIUsX;

YMEHUE B3aUMOJICHCTBOBATh C COLMAIIBHBIMA MHCTUTYTAMU B COOTBETCTBHU C MX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaKJAaHCKOWM HIACHTUYHOCTH, NATPUOTH3MA,
YBaKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpall, cBO0O PoJuHYy, CBOM $3bIK M KYJBTYPYy, NPOLUIOE W HACTOSAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K TOCY/IapCTBEHHBIM CHUMBOJAM, HCTOPUYECKOMY H
NPUPOJHOMY  HACJIEIWIO, TMaMsITHUKaM, TpaguuusaMm  HapoaoB  Poccuu,
JOCTHXEHUSIM Poccuu B HayKe, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX U TPYIE;
ujeiiHas yOeXJIeHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3ammre OteuecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;
CIIOCOOHOCTh  OIIEHHMBAaTh CHUTYallMl0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;
OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENIIM U (WJIM) IPYTHM YiIeHAM CEMbH,
CO3JaHHI0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHSTHS [IEHHOCTEW CEMEMHOW KU3HU
B COOTBETCTBHUU C TPAAUIUAMHU Hapo0B Poccuu;

4) 5CTETUYECKOTO BOCITMTAHMUS:

ACTETUYECKOEC OTHOIICHHE K MHpPY, BKJIIOYAs JCTCTHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa M OOIIECCTBEHHBIX OTHOIICHUI;
CIIOCOOHOCTh BOCIPUHHMMATH pa3JIMYHbIC BHUABI HCKYCCTBa, TPAIUIUUd U
TBOPYECTBO CBOETO M JPYTUX HAPOJOB, OIIYIIATh 3MOIMOHAILHOE BO3JICHCTBUC
HCKYCCTBA;

yOEXIEHHOCTh B 3HAYMMOCTH JJIi JIMYHOCTH M OOIIECTBA OTEUYECTBEHHOTO U
MHPOBOTO HUCKYCCTBA, OSTHHUYECKHX KYJbTYPHBIX TPAJAUIMA UM HAPOTHOTO
TBOPYECTBA,;

TOTOBHOCTh K CaMOBBIPDQXCHHIO B Pa3HBIX BHUJAX HWCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) 9KOJIOTHUYECKOTO BOCTTUTAHMUS:
c(hOPMHPOBAHHOCTD AKOJIOTHYCCKON KYJIbTYPhI, IOHUMAaHUE BJIUSHHS COIMAIIBHO-
HPKOHOMHYECKHX IPOIECCOB Ha COCTOSHUE MPHPOAHOM W COIMATBHOW CPEpbl,
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OCO3HaHUE TI00aTbHOT0 XapaKTepa 3KOJOTHUYECKUX MpooiieM;

IUIAaHUPOBAHUE U OCYILECTBICHHUE NEUCTBUM B OKpYXalolleld cpele Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

aKTUBHOE HEMIPUSTUE ACUCTBUHN, MPUHOCAIIUX BPE]l OKPYXKAIOIIEH CpeJIe;

yMEHUE TMPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTUYECKHE TMOCIEACTBUS
MPEeANPUHUMAEMBIX IEUCTBUM, MPEJOTBPAIATD UX;

pacUIMpEeHHE ONBITA IEATETLHOCTH KOJIOTUYECKON HAIIPaBICHHOCTH;

LEHHOCTH HAYYHOT'O O3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe KYJIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;
COBEPILEHCTBOBAHUE SI3BIKOBOM M YWTATENbCKOM KYJbTYpbl KakK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

OCO3HAHME LEHHOCTHM HAy4YHOW JESTEIIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

MeTanpeaMeTHble Ppe3yJbTaTbhl OCBOEHHMSI OCHOBHOHM 00pa3oBaTebHOM
NMporpaMmabi:

1)6a30BbIe TOTHYECKHUE ACHCTBUS:
CaMOCTOSITeILHO (POPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;
yCTaHABJIMBATh CYIIECTBCHHBIH TMpHU3HAK WJIM OCHOBAHUS [IJI1 CpPaBHEHWS,
KJ1accupuKauu u 0000IICHHUS;
OTpENeNATh IENM JCSITCIBHOCTH, 3a/aBaTh TlapaMeTpbl W KPUTEPUU HUX
JIOCTUKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;
BHOCHTh KOPPEKTHUBBI B JACSATEIBLHOCTb, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUI AEATEILHOCTH,
pa3BUBaTh KPEaTUBHOE MBIILJICHHUE MPU PEIICHUN )KU3HEHHBIX TIPOOJIeM;

2) 6a30BbI€ UCCIIEIOBATEILCKHIE ICHCTBHS:
BIIAJICTh HABBIKAMHU YYEOHO-HUCCIEAOBATEIbCKOM ¥ TPOEKTHOW JeATEeThHOCTH,
HABBIKAMH pa3pelieHus mpooem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJIOB PEIICHUS
MPaKTUYCCKUX 3aJ1a4, MPUMEHEHHUIO Pa3IMYHbIX METO/IOB ITO3HAHHSI,
OBJIAJICHUE BHUJAMH JACATCIBHOCTH II0 TIOJIYYCHHUIO HOBOTO 3HAHUS, €0
WHTEPIPETALNHA, TIPEOOPAa30BAaHUI0O M TPUMEHEHHUIO B PAa3JIMYHBIX y4eOHBIX
CUTYaIlMsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;
dbopMHpOBaHWE HAYYHOTO THIIA MBIIUICHUS, BJIaJCHUE HAYyYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;
CTaBUTh ®  (OopMyIupoBaTh COOCTBEHHBIE 3aladyd B  00pa3OBaTEIIbHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYAIIUSX;
BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1a4uy, BBIJIBUTAThH
TUTIOTE3y €€ PEIICHHs, HaXOIWUTh apPTyMEHTHI [JIS JIOKAa3aTelIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTCPUH PEIIICHNUS,
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aHAJIM3UPOBATh ITOJYYEHHBIE B XOJIE€ PEIICHMS 3aJa4M PE3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;
JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;
pa3pabaThiBaTh IUIaH pEIICHHS MpPOOJIeMbl C YYETOM aHallM3a MMEIOUIUXCS
MaTEepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

OCYUIIECTBJISATh LI€JICHANIPABICHHBIA TMOUCK TEpPeHoca CPEJICTB M CIOCOOOB
JeNcTBUS B MPOGECCUOHANBHYIO CPENy;

yMETh TIEPEHOCHTh 3HAHUS B TIO3HABATENBHYI0 U TMPAKTHYECKYI0 001acTu
KU3HEIECATEIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, NTPEJIaraTh OPUTMHAIBHBIC MOAXO0/IBI U PEIICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYyCKAIOIINE aJbTEPHATUBHBIE PEIICHUS;

3) pabota ¢ uHdopMauei:
BJIaJICTh HAaBBIKAMHU IIOJyYCHHS HH(POpMAIIUU W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITeJTbHO  OCYIIECTBJIATh  IOWCK,  aHajgu3, CHUCTEMaTH3allui0 |
HHTEpIIpeTaluio HH(PpOpMaIMK pa3IUIHBIX BUJIOB B ()OPM MPEICTABICHUS;
CO3/1aBaTh TEKCTHI B Pa3IMYHBIX hopMaTax C yuyeToM Ha3zHaueHUsS UHGPOpMAIUU 1
[eJIEBOM  ayJUTOPHH, BHIOMpas ONTUMAJIbHYIO (OpMYy MPEICTABICHUS U
BHU3yaJIN3allNH;
OIICHUBATh JIOCTOBEPHOCTb, JICTUTUMHOCTh HH(OpMAIMK, €€ COOTBETCTBHC
MIPaBOBBIM M MOPAIBHO-ITHIECKUM HOPMaM;
WCITOJIB30BATh CPE/ICTBA MH(POPMAITMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pEIICHNY KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a1ad ¢
coOoiecHueM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHHI,
pecypcocOepekeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHOU
0e30macHOCTH;
BJIaJICTh HABBIKAMHU PACIIO3HABAHHUS M 3aIIUTHl WHGOpPMAIUU, HHHOPMAITMOHHON
0€30MMacHOCTH JIMYHOCTH.

4) obmieHue:
OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax >KU3HH;
pacrio3HaBaTh HeBepOaJdbHBIE CpEICTBAa  OOINCHHUS, TOHMMAaTh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud u
CMSITYAaTh KOH(JIUKTHI;
BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHUS U B3aUMOJICHUCTBUS,
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIC CUTYAIlHH;
pa3BEepHYTO M JIOTUYHO W3JlaraTh CBOK TOYKY 3pEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

5) coBMecTHas AeSITENbHOCTD:
MIOHMMATh M MCIOJIb30BATh NPEUMYIIECTBA KOMAHAHOM W WHIWBHUAYaJbHOU
padoThI;
BBEIOMpPATh TEMATHKy W METOABl COBMECTHBIX JICMCTBHH C Yy4eTOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEN KaXKJI0r0 YICHA KOJIJIEKTUBA;
MIPUHUMATH LIE€JIM COBMECTHOU AESATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JICUCTBHS TI0 €€ JIOCTHXKEHUIO: COCTABIATH IUJIAH JEWCTBHUM, PaCIpEIeIATh POJIH C
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y4€TOM MHEHUN YYaCTHHUKOB O0CYX AaTh pe3yJbTaThl COBMECTHON pabOTHI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHHKAa KOMaHIbl B OOLIUM
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

pe/iaraTb HOBBIE IPOEKTHI, OIEHWBATh WJEH C TO3ULHUM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

KOOPJIMHUPOBATh M BBITIOJHATH PA00Ty B YCIOBHSX PEAJbHOT0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

OCYULIECTBJISITh TO3UTUBHOE CTPATETMYECKOE NMOBEACHUE B PA3IMYHBIX CHTYaLUsX,
IPOSIBIISITE TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

6) caMoOpraHu3aIus:
CaMOCTOATENbHO  OCYILIECTBIIATh IO3HABATENbHYIO JIESITEIBHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTelbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTYyaIUsX;
CaMOCTOATENILHO COCTaBIISATh IUJIAH pEHIEHUs MPOOJIEMbl C yUYE€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;
JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;
pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
peuIeHue;
OIICHUBATh IPUOOPETCHHBIN OIIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TIPOSIBJICHUIO IIUPOKON APYIUIIMHU B Pa3HBIX
00JacTsAX 3HAHMM, OCTOSHHO TMOBBIIIATh CBOM 00pa30BaTEIbHBIM U KYJIbTYpPHBIN
YPOBEHb;

7) CaMOKOHTPOJIb:
JlaBaTh OLICHKY HOBBIM CHUTyalHUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;
BJIAJICTh HABBIKAMHU IO3HABATENILHON pe(IIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;
WCIIOJIB30BaTh TPUEMBbl PEQIICKCUU IJisi OICHKH CHUTyallud, BbIOOpa BEPHOTO
pELICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 X CHUKEHHUIO;

8) SMOIMOHATIBLHBIA UHTEIJIEKT, MPEANOIaralouii copMHUPOBaHHOCTD:
CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHHIE, BUACTh HANPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHOUN Chephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEJAEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HYMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOUIEH CTpeMIJIeHHE K JOCTI)KEHUIO LEeNH U
yClexy, ONTUMH3M, MHHUIMATUBHOCTh, YMEHHE ACMCTBOBAaTh, MUCXOAS M3 CBOMX
BO3MOKHOCTEH;

OSMMATHH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAJIBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 MPU OCYLIECTBICHUH KOMMYHHUKAIlMU, CHOCOOHOCThH K
COUYYBCTBHIO M CONEPEKUBAHUIO;
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COIIMaJIbHBIX HABBIKOB, BKIIOYAIOINX CITOCOOHOCTD BBICTpAaNBAaTb OTHOHICHHA C
APYIruMu JIrOAbMU, 3360TI/ITI>CSI, IMPOABIIATE HHTCPEC U pa3pCIUIATh KOH(l)J'II/IKTBI;

9) npunsTHE CE0s U APYTUX JIOJCH:
PUHUMATH Ce0sI, MOHNMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,
NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTUX JIOACH IMpH aHajIu3e pe3ylbTaToB
NeSITEIIbHOCTH;
pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX JIOACH HA OIIUOKY;
pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.
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2. CTpyKTYypa M cojepskaHue 0011e00pa3oBaTeIbHOM 1 CHUILTHHBI

2.1 O0beM JTUCUMILUIMHBI U BUAbI Y4eOHOI padoThl

Bun yaeOHOM paboThI O06bem B
yacax
O6BeM 00pa3oBaTeNbHON MPOrPaMMBbl AUCITUTUTAHBI 172
TEOPETUIECKOE O0yUeHUE 88
nabopaTopHEIC 3aHATHS 38
MIPAKTUYECKHUE 3aHATHS 20
KOHTPOJIbHBIE PaOOThI 14
[IpomexyTouHas aTTecTalusi(3K3aMeH ) 12
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2.2. TemaTH4ecKHUi IJIAH U COAEPKAHNE TMCUMININHBI «DU3UKA)

Haumenosanue

Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie H NPAKTHYECKHEe PA0OTHI. O6bem
pa3aesioB U TeM 9aCcoB
1 2 3
BBenenue. Coaep:xxanue yueOHOro MaTepHaJia: 2
®u3zuka u MeToabl | Ousuka — (I)sz[aMeHTaJIbHa;I HayKa O INpHupoJIe. ECTGCTBGHHO-Hay‘IHHﬁ METO/JI MO3HAHMUA, €0 BO3MOXKHOCTH
Hay4HOro mo3HaHusl | y rpaHuibl NPUMEHUMOCTH. DKCIHEPUMEHT W TEOPUS B HPOIECCE IO3HAHHMSA HPHPOIbL. MOIEIUPOBAHUE
busnueckux sBIEHUN U mporeccoB. Poib SKclepuMeHTa M TEOPUU B MPOLECCE MO3HAHUS TMPUPOIBL.
®usnueckas BenuuuHa. PuU3NUECKHe 3aKOHBI. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB M TEOPHH.
[Mpuntun cootBercTBusi. [loHsiTe O ¢u3mueckoil kaptuHe Mupa. [lorpemHocTH M3MepeHUi (GU3HYECcKHX
BeNWYMH. 3HaYeHUEe PHU3UKHU PH 0CBOEeHUH npodeccuii u crermansHocteit CI10.
Pa3nes 1. Mexanuka 24
Temal.l Coaep:xanue yueOHOro MaTepHaJia: 4
OcHOBBI KHHEMATHKH| MexaHHuecKoe JBIKCHHUE U ero BUbl. MaTtepuanbHas Touka. OTHOCHUTEIBHOCTh MEXAaHHUECKOTO JBHKCHHS.
Cucrema orcuera. [Ipunnun orHocurensHocTy [anunes. CrnocoObl onucanus aAprkeHus. Tpaekropus. [1yTs.
[lepemenienue. PaBHOMepHOEe mpsiMonuHEitHOEe ABMkeHHE. CKOpocTh. MrHOBEHHass U CpPEIHSAS CKOPOCTH.
Yckopenue. [IpsMonuHeiiHOEe TBUKEHUE C MOCTOSIHHBIM YCKOPEHUEM. JIBHIKEHHUE C MOCTOSHHBIM YCKOPEHUEM
CBOOONHOTO majaeHHs. PaBHOMepHOE JBIDKEHHE TOYKH 10  OKPYKHOCTH, VYIJIOBas  CKOPOCTb.
IlenTpocTpemutenbHoe yckopenne. Kunematnka aOCoFOTHO TBEPJIOTO Tea.
IIpakTnyeckoe 3ansitue. Pemienue 3a1ad no KHHEMaTHKE 2
Temal.2 Coaep:xanue yueOHOIro MaTepHaJia: 4
OcHoBbl AMHaMUKH | OcHOBHas 3afa4a quHaMukd. Crna. Macca. 3akonbl Mexanuku Herotona. Cuibl B ipupoe. Cuiia TSKECTH U
CHJIa BCEMHPHOTO TATOTEHHS. 3aKOH BCEMHUPHOrO TAroTeHus. [lepBas kocmMuyeckass CKOpPOCTh. JIBHKeHHE
maHeT ¥ Masbix Ten ConHedHol cucteMsl. Bec. HeBecomocTs. Cunbl ynpyroctu. Cuiibl TpEHUS.
IIpakTnyeckoe 3ansiTue. Pemienne 3a1a4d no JuHaMHUKe 2
Temal.3 Coaep:xanue yueOHOIro MaTepuaJia: 4

3aKOHBI COXpaHEHHS
B MEXaHHKe

Nmnynsc Tena. MMmmynbe cuibl. 3aKOH COXpaHEHHs UMITyJbca. PeakTMBHOE nBM>KeHHME. MexaHudeckas
pabota u MomHocTh. Kunernueckas sneprus. [loTeHnuanbHas sHeprus. 3aKOH COXPaHEHUS MEXaHM4eCKON
sHepruu. Pabora cwibl TsbkecTH M cuibl ynpyroctd. KoncepBartuBHble cuibl. IIpuMeHeHHe 3aKOHOB
coxpaHeHus1. Vcronp30BaHNE 3aKOHOB MEXAHUKHU [Tl OOBSICHEHHS! ABMKEHHsI HEOECHBIX TEJl U Ul pa3BUTHUS

KOCMHYCCKHX I/ICCHGILOBaHPIﬁ, T'paHULlbl HPUMCHUMOCTHU KJIACCUUECKOM MEXaHUKH.
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IIpakTuyeckoe 3ansaTHE. PeneHue 3a1a4 ¢ mpoeCCHOHAIIBHONW HAMPABIEHHOCTHIO

JlabopaTopHble 3aHATHS:

JlabopaTtopHnast pabota Nel. M3yueHne paBHOYCKOPEHHOTO JIBHXKCHHS 2
JlaboparopHuas pabota Ne2. N3mepenue kodhummenTa TpeHus CKOIbKEHUS 2
KonTpoasnas padora Nel «MexaHuka» 2
Pa3nen 2. MousiekyJsipHasi pu3nKa u TEPpMOAMHAMUHKA 30
Tema2.1 Copnepxxanue yueOHOro MaTepuaJa: 6
OcHOBBI OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KUHETUUECKOW Teopuu. Pasmepbl u Macca MOJIEKYJI M aTOMOB.
MOJIEKYJISIPHO BpoyHoBckoe nBmwkenue. CUiibl U SJHEPTUS MEXKMOJIEKYISIPHOTO B3auMoaercTBus. CTpoeHne ra3000pasHbIX,
- KHHeTH4eCKOM XKUJKUX U TBEPAbIX Tel. Maeanbusiii ra3. Jlapnenue raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KHHETHYECKOM
Teopuu Teopuu ra3oB. Temneparypa u ee usmepenue. TepMoanHaMUyecKas IIKaia TeMnepaTypbl. AGCOTIOTHBIN HYIb
temreparypsl. TemmnepaTtypa 3Be3a. CKOpPOCTH IBHXKEHUS MOJIEKYN U MX U3MEpPEHHUE. YPaBHEHUE COCTOSHHUS
uaeanbHoro raza. Mzomporeccsl u ux rpaduku. ['a3oBbie 3akoHbl. MossipHas ra30Basi IOCTOSTHHAS
JlaGopaTopHble 3aHATHSA:
JlabopaTtopnast pabora Ne3. IIposepka 3axona boins-Mapuorra 2
Tema 2.2 Coaep:xanue yueOHOIro MaTepHaJia: 6
OcHOBBI BHyTpeHHss sHeprusi cucTeMbl. BHyTpeHHSs 3Heprus ujaeaibHOro raza. Pabora u Ttemiora kak (opmbl
TEPMOJMHAMUKM | IIEpeJauu dHepruu. TemnoeMKoCThb. Y AeIbHas TEMI0EMKOCTh. Kon4ecTBoO TEMmIOTE. Y PaBHEHHE TEIIOBOIO
Oamanca. IlepBoe Hauanmo TepMOAMHAMUKHK. AnuabaTHBIM mporecc. BTopoe Havamo TepMOIAMHAMHKH.
[Tpuniun npeiictBus TemwoBord MamuHbl. TernoBsie aBurarenu. KIIJ[ TtennoBoro asuratens. XoJoAuIbHbIE
MatuHbl. OXpaHa TpUPOIBI
Tema 2.3 CopaepxaHue y4eOHOro MaTepuaJa: 6
ArperaTHble Hcnapenve u xoHeHcanus. HacblieHHbIN nap U ero cBoiicTBa. AOCONIOTHAs U OTHOCUTENIbHAS BIIAXKHOCTH
cocTOsIHMSI BemecTBa | Bo3ayxa. [lpubopel nmiisi  ompeneneHus BIAKHOCTH Bo3ayxa. Touka pocel. Kumenwe. 3aBUCHMOCTH
u ¢azoBbie TEMIIEpaTypbl KHUIIEHHUS OT JaBjieHUs. KpUTHYecKoe COCTOSHHE BEIIeCTBA. XapaKTEPUCTHUKA KHUIKOTO
nepexoabl cocTossHMs BemiecTBa. [I0BepXHOCTHBIN CIOW KUAKOCTH. DHEPTUs MOBEPXHOCTHOTO CJIOS. BAMKHMI MOPSAOK.
IToBepxHOCTHOE HaTsbkeHUEe. CMaunBaHue. SIBIEHUS HA TpaHULIE KUJIKOCTH C TBEPIbIM TesoM. KanuminspHeie
SBJICHHS. XapaKTEPUCTHKA TBEPAOTO COCTOSHUA BemlecTBa. Kpucrammuyeckue n aMopdHbIe Tena. YTIpyrue
cBOMicTBa TBepAbIX Ted. 3akoH ['yka. MexaHudeckue cBoWcTBa TBepAbIX Tenl. [lmactuueckas (octaTodHas)
nedopmanus. TermoBoe paciiupeHue TBEpAbIX Tel U Kuakocted. KoapduimeHT nmuHeHOro pacimpeHus.
Koaddunuent oO0bEMHOro pacmupeHus. YueT paciidpeHus B TexHuke. [lnaBnenue. YnenabHas TeIUioTa
riaBnenus. Kpucramnmzamus. [IpakTudeckoe mMpUMEHEHHE B MOBCEIHEBHOW KM3HHU (PU3UYECKUX 3HAHUNA O
CBOICTBAax ra3oB, )KUJIKOCTEH U TBEPJIbIX TEN
IIpakTuyeckoe 3ansiTue. Perienue 3a1a4 ¢ npogeccnoHanbHON HAIPaBICHHOCTHIO 2
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JlabopaTopHbIe 3aHATHS:

JlaGopaTtopHnast pabota Ne4 M3mepeHue BIaXHOCTH BO3TyXa 2
JlabopaTtopHnast pabota Ne5. M3Mepenne moBEpXHOCTHOTO HATSHKEHUS KUIKOCTH 2
JlabopaTtopHnas pabota Ne6. V3ydeHne TemIoBOro pacimpeHus TBEPIbIX TET 2
KonTpoabHnasi padora Ne2 «MonekynsipHas GU3MKa U TEPMOJAUHAMHUKAY 2
Paznen 3. DiekTpoanHaAaMuUKa 46
Tema 3.1 Conep:kanue y4eOHOT0 MaTepuaJia: 6
DJIEKTPHYECKOE N0JI€e | DIeKTpUIECKre 3apsibl. DJIeMEHTAPHbINA AIEKTPUUECKHIA 3apsijl. 3aKOH COXpaHeHHs 3apsjia. 3akoH Kyiona.
DnekTpuueckas TIOCTOSHHAs. OIleKTpuueckoe mnose. HampspkeHHOCTh anekTpudeckoro moss. [IpuHiunm
cynepno3uiuu mnosied. I[IpoBogHUKM B 3IEKTpUYECKOM moje. JMIJIEKTPUKH B IJIEKTPUYECKOM IOJIE.
[Momstpuzanusa ausnektpukoB. Padota cun snekrpocraruueckoro nois. [lorennuan. Pa3nHocTs moTeHIMamos.
CBsi3b MeXAy HANpPsHKEHHOCTHIO M PA3HOCTHIO TOTEHIMANOB AJIEKTPUYECKOTO MOl DIEKTPOEMKOCTbD.
Enununel snextpoemkoct. Konaencaropel. CoenHeHHE KOHACHCATOPOB B 0aTapero. DHeprus 3apsHKeHHOTO
KOHJIeHCcaTopa. DHeprus aieKTpudeckoro noss. [IpumMeHenne KoHaeHcaTopoB
IIpakTuyeckoe 3ansaTue. Pemenue 3a1au ¢ npodeccuoHaNbHON HAMPaBIECHHOCTHIO 2
JlaGopaTopHble 3aHATHSA:
JlaGopaTtopHnast pabota No7. OnpeneneHue JIeKTPUIeCKO eMKOCTH KOHASHcaTopa 2
Tema 3.2 Copepxxanue y4eOHOro MaTepuaJa: 6
3aKOHBI NOCTOAHHOIO| Y CIIOBUS, HEOOXOAMMEBIE IS BOSHUKHOBEHUS U TIOIEPKAHMSI SJIEKTPUIECKOTo Toka. Cuila TOKa U TUIOTHOCTD
TOKa Toka. 3akoH OMma Ui yyacTKa Lenu. 3aBUCUMOCTh 3JIEKTPUUECKOTr0 COMPOTUBIICHUS OT MaTepuala, JUIMHbI U
IUIONIA/IA MTOTNIEPEYHOI0 CEYEHHUs NPOBOJHUKA. 3aBUCUMOCTh JIEKTPUYECKOTO CONPOTHBIIEHUS NPOBOJHUKOB
OoT TeMmeparypsl. TemnepaTypHblii Kko3dduuueHTt comporusnenus. CaepxmpoBoaumocts. Pabora u
MOIIIHOCTH IIOCTOSIHHOTO TOKa. TeruioBoe neiicTtBue Toka. 3akoH Jxoyns—IJIeHna. DneKkTpoABIKyILas cUila
MCTOYHHUKA TOKa. 3akoH OMa AJi MOJIHOM Lenu. JnekTpuueckue 1nenu. [lapamiensHoe n nociaenoBaTesnbHOe
COeZIMHEHUE MPOBOAHUKOB. 3akoHbl Kupxroda misa yzna. CoeiHeHHE HCTOYHHUKOB JIEKTPUYECKON SHEprun
B Oarapeto.
IIpakTHyeckoe 3ansTHe. Perenue 3a1au ¢ npodeccuoHaNbHOM HaPaBIEHHOCTHIO 2
JlaGopaTopHble 3aHATHSA:
JIaGoparopnas pabota Ne8 M3yuenue 3akona OmMa /i1 ydacTka 1enu 2
JIaGoparophas pabota Ne9 Onpeznenenue TemMreparypbl HUTH JaMITbl HAaKaTUBaHUS 2
JlabopaTtopHnas padota Nel0 Onpenenenrie DJIC 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA HATIPSKEHUS 2
JlaGopatopHas padota Nell Omnpenenenue ko3 GUIMEHTA ITOJIE3HOTO AEHCTBUS AIEKTPUIECKOr0 YaHUKA. 2
KonTpouabsnas padora Ne3 «OnekTpruueckoe 1ose. 3aKOHbI IOCTOSHHOTO TOKa» 2
Tema 3.3 ‘ Coaep:xxanue yueOHOro MaTepuaJia: 4
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DIeKTPUYeCKU DJIEKTPUYECKUII TOK B METaUIaX, B JJEKTPOJIMTAX, Ia3aX, B BaKyyMmMe. ODIJIEKTPOIU3. 3aKOH 3JIEKTPOIU3a
TOK B pa3anuHbIx | Papaznes. DJIEKTPOXUMUYECKUA HKBUBAJIEHT. Buiabl ra3oBbIx pa3panoB. TepMO3JIEKTPOHHAs SMUCCHUSA.
cpenax [Tna3ma. DnexTpuyecKkuil TOK B MONynpoBoaHKUKax. COOCTBEHHAs U MpUMECHasi IPOBOAUMOCTH. P-n mepexoz.
[TpumeneHnue noaynpoBoJHUKOB. [10myripoBOJHIKOBBIE TPHOOPHI
JlabopaTopHble 3aHATHS: 2
JlaGopaTtopHnas padora Nel2 OmnpeneneHue 3JeKTPOXUMHUIECKOTO YKBUBAJICHTA MEIH
Tema 3.4 Conep:xxanue yueOHOTro MaTepuaJia:
MarnuTHoe noJie | Bektop MHAYKUIMKM MarHUTHOTO mnousis. HanpsokeHHOCTh MarHuTHOrO moiis. JlelicTBHe MarHUTHOTO MOJisi Ha 4
MPSIMOJIMHENHBIN TPOBOIHUK C TOKOM. B3aumonelicteue TokoB. Cuiia Amnepa. [Ipumenenne cunbsl Ammepa.
MaruutHbiii notok. Pabora mo mepememieHHi0O TPOBOJAHHMKA C TOKOM B MarHUTHOM modje. JleficTBue
MarHuTHOTO Mojis Ha JBwxkylwmiics 3apan. Cuna Jlopenua. Ilpumenenue cuibl Jlopenua. Omnpenenenue
yIEIbHOro 3apsiga. MarHuTHele CBOWCTBA BellecTBa. MarnuTHas npoHUIaeMocTb. ColHeYHass aKTUBHOCTh U
e€ BIUsHME Ha 3eMit0. MaruuTHele Oypu
IIpakTuyeckoe 3ansaTue. Pemenue 3a1ay ¢ npodeccuoHaIbHON HAPaBICHHOCTHIO 2
Tema 3.5 Coaep:xanue yueOHOTro MaTepHaJia: 2
DJIeKTPOMArHUT | SIBiieHUE 3JeKTpoMarHuTHOM MHAYKIuuU. [IpaBuiio JleHna. 3akoH 37a€KTpOMarHMTHOW MHAYKLMHU. Buxpesoe
Hasl HHIYKIHUS annekTpudeckoe mnone. OJIC MHAYKIMH B JBWXKYIIMXCS IPOBOAHMKAaX. SIBIEHHE CAMOMHAYKLIHH.
NHaykTMBHOCTE. DHEPrusi MAarHUTHOTO MOJIS TOKA.
B3anMoCBA3b 2JIEKTPUYECKUX U MATHUTHBIX MOJIEH. DIEKTPOMAarHUTHOE T0JIE
[TpakTuyeckoe 3ansTue. Pemenue 3agau ¢ mpodeccHOHaIbHON HANIPaBIEHHOCTHIO 2
KonTtpouabHnas pa6ora Ned «MarnutHoe mosie. NeKTpOMarHuTHas HHAYKLUS) 2
Pa3nend. KosieOanusi U BOJTHBI 18
Tema 4.1 Coaep:xxanue yueOHOro MaTepuaJia: 4
Mexannyeckue
KOJIeOaHUS 1 KonebarenpHoe nBmwxenue. [apMmonuueckue Konebanus. CBOOOAHBIE MeXaHHMUYECKHE KOJIeOaHUs.
BOJIHBI [IpeBpamienne »Hepruum mpu KojebaTenbHOM JBHXKEHMH. CBOOOJHBIE 3aTyXarolllhe MEeXaHWYeCKHe
kosneOanusi. Marematnueckuili MasTHUK. [IpyKuHHBIA MasTHUK. BBIHYXJIEHHbIE MeXaHUYECKHE KoyeOaHus.
Pe3onanc.
Ilonepeunble W MPONOJIBHBIE BOJHBI. XapaKTEPUCTHUKHA BOJHBI. 3BYKOBBIE BOJHBL. YJIBTPa3ByK H €ro
IIPUMEHEHNE
JlabopaTopHble 3aHATHSA: 2
JlaGopaTopnast padorta Nel3 HM3ydeHue 3aBHCHMOCTH TIEpHOJa KOJCOAHWN HUTSHOTO MasTHUKA OT JJIMHBI
HUTHU
Tema 4.2 Coaep:xanue yueOHOro MaTepuaJia: 6
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DJIeKTPOMATrHUTH
ble KOJICOAHUA U
BOJIHBI

CBoOoaHBIC AIEKTPOMAarHUTHBIE KoyieOaHus. [IpeBpamienne sHepruu B KojiebaTenmbHOM KoHType. dopmyna
Tomcona. 3aryxamwIiue 3JIEKTPOMAarHUTHBIE KojeOaHus. ['eHepaTrop HE3aTyXaromuX 3JIEKTPOMAarHUTHBIX
KoJieOaHui. BeIHYKIeHHBIE 3eKTpruueckue kojiebanus. Ilepemennbiii Tok. ['eHepaTop mepeMeHHOTo TOKa.
EMKOCTHOE M MHIYKTHBHOE COMPOTUBIICHUS MTEPEMEHHOTO TOKAa. AKTUBHOE CONPOTUBIICHUE. 3aKoH OMa Jist
JNEKTPUYECKON IIeMU TepEeMEeHHOro Toka. PaboTa ¥ MOIIHOCTh MEPEeMEHHOTO TOoKa. Pe3oHaHC B
anekTpudeckoil mnenu. Tpanchopmatopsl. Toku BeICOKO# dacToThl. [lonmydenue, nepenava u pacrnpeacieHue
ANEKTPOIHEPTHH. DIIEKTPOMATHUTHOE TT0JIe KaK 0COOBIN BUJ MaTepu. DJICKTPOMArHUTHEIC BOJTHBL. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJH. Bubpatop I'epria. OTKpbITHIN KosebaTenbHblii KOHTYp. M300perenue paano A.C.
[TonoBeiM. TTonsiTue 0 pagnocsasu. [IpuHumn paarocssasu. [IpuMeHeHne 3JeKTpOMarHMTHBIX BOJIH

IIpakTuyeckoe 3ansTue. Pemenue 3a1au ¢ npodeccuoHANbHON HAMPaBIECHHOCTHIO

JlaGopaTopHble 3aHATHSA:
JlaboparopHuas pabota Nel4 M3yuenue pabotsl TpanchopmaTopa

KonTtpouabHnas pa6ora NeS5 «KoneGanust 1 BOTHBI»

Pa3pgea 5. OnTuka

24

Tema5.1
IIpupoaa cBera

Conep:xaHue y4eOHOro MaTepuaJa:

Toueunsblil UICTOYHUK cBeTa. CKOPOCTh PACIIPOCTPAHEHUS CBETA. 3AKOHBI OTPAXKEHHS U MPEJIOMIICHUS CBETA.
Conneunble u JnyHHble 3armeHus. [lpunuun Iroiirenca. IlonmHoe otpaxkenue. Jlunzbl. IlocTpoenue
n3o0paxeHus B JuH3axX. Dopmyna TOHKON NTWH3BI. YBelWueHWe NWH3BL. [71a3 Kak ONTHYecKas CHCTeMa.
OnTuueckue npudopsl. Teneckomnsl. Cuna cBera. OCBEMIEHHOCTb. 3aKOHBI OCBEIIEHHOCTH

HpaKTI/IquKOe 3aHsATHE. Pemenue 3amad ¢ HpO(I)eCCI/IOHaJIBHOI\/’I HAIpaBJICHHOCTBIO

JlabopaTopHble 3aHATHSA:

JlaGopatopHas pabota Nel5 Omnpenenenue nokasatess NpeIoMIIEHHUS CTEKIa
JlaGopatopHas pabota Nel6 M3yueHne OCHOBHBIX 3aKOHOB ()OTOMETPUU
JlabopaTtopHnas pabota Nel7 U3yuenue nzo0pakeHU# MpeIMETOB B TOHKOM JIMH3E

Tema 5.2
BounoBbIe
CBOMCTBA CBeTa

Conep:xkaHue y4eOHOTro MaTepuasa:

Wntepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jydedl. MHTepdepeHius B TOHKHMX IuleHKax. Kosbla
Herotona. Vcnonb3oBanue nHTeppepeHiny B Hayke U TexHuke. Judpakuus ceera. Judpakuus Ha 1menu B
napajuienbHbeIx Jydax. Judpakunonnas pemerka. [lonspuzanus nomepeunsix BoiH. Ilonmspuzamus cBera.
JBoriHnoe nyuenpenomienue. [lomsipounsl. Jucnepcust cera. Buabl n3nyuennit. Buasl cnektpoB. CnekTpbl
ucnyckanus. Crnektpel mnornomenus. CnexkTtpanbHbld  aHanu3.  CHekTpalbHble  KJIacchl — 3BE3[I.
YasTpaduoneroBoe uznydenune. MadppakpacHoe mznmydenue. PentreHoBckue myun. VX mpuposa u cBorcTBa
Illkana 3;1eKTpOMarHuTHBIX U3JTYy4EHUN

AINDNDN
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JlaGopaTopHble 3aHATHSA:

JlaboparopHast pabota Nel8 Onpenenenne ATUHBI CBETOBOW BOJHBI C IIOMOIIBIO0 TUGPAKITMOHHON PEIICTKH. 2
JlaGopaTtopHas padota Nel9 HaGmroneHne CrionHoro U JIMHEHYaToro ClieKTpoB 2
KonTpoasnas padora Ne6 «Ontukay 2
Tema 5.3 Conep:xxanue yueOHOTro MaTepHaJia:
CneuuanbHas Teopusi| [[BIKeHHE CO CKOPOCTBIO cBeTa. [locTynaTsl TeOpUM OTHOCUTEIBHOCTH U CIEICTBHS U3 HUX. IHBapuaHTHOCTD 2
OTHOCHTEJIbHOCTH | MOJYJISI CKOPOCTH CBETa B BaKyyMme. DHeprusi mokosi. CBsi3b MacChl M SHEPTHUH CBOOOIHON YaCTHUIIBI. DIIEMEHTHI
PENATUBUCTCKON TMHAMUKH
Pa3znen 6. KBanToBas pusuka 12
Tema 6.1 Coaep:xxanue yueOHOro MaTepuaJia: 4
KBaHToBasi onTuKa | Kpanropas runore3a IDlianka. TemmoBoe usaydenue. KopmycKy/isipHO-BONHOBOW Iyamus3M. @OTOHBL
['unore3a ne bpoinst o BosHOBBIX cBoiicTBax yacTull. CooTHOIIeHHE HeompeneneHHocten ['eitzendOepra.
Jasnenne cBera. Xummueckoe neiictBue cBeta. Ombitel [1.H.JIe6eneBa m H.U.BapwmioBa. ®otosddexr.
VYpaBuenue DifHmreriHa s poTorddexra. Buemmmit ¢dorosnextpudeckuin dpdext. BHyTpeHHMI
doroaddexr. Tumer porosnementos. [Ipumenenne porordpdexra
Tema 6.2 Coaep:xxanue yueOHOTro MaTepHaJia: 6
®u3nka aToMa u Pa3Butue B3rIs10B HA CTpOEHUE BemiecTBa. Moienn CTpOEHUsI aTOMHOTO s/1pa. 3aKOHOMEPHOCTH B aTOMHBIX
ATOMHOIO siIpa crieKTpax Bogopona. SnepHast monens aroma. OnbiTel O. Pesepdopaa. Moxens atoma Bogopoaa no H. Bopy.
KBanroBble noctynarsl bopa. JIazepsl. PagnoakTuBHOCTh.  3aKOH palrOaKTUBHOIO pacmana.
PannoaktuBHbie mpeBpaimieHus. CrocoObl HAaOMIOAEHUS W PETUCTpAIMU 3apsOKEHHBIX dacTull. Dddekt
BasunoBa—YepenkoBa. CtpoeHue aToMHOT0 siapa. [ledext macchbl, JHEpTrHs CBA3U U YCTOMUYMBOCTh ATOMHBIX
saep. SlnepHeie peakuuu. SnepHas dHEpreTuka. JHEPreTHUECKUN BBIXO SAEPHBIX peakiuii. MickyccTBeHHast
paavoakTUBHOCTh. [lenenue Tsxkenbix sanep. LlemHas snepHas peakuus. Ynpasisemas LeHHas peakiusl.
Snepueiii peaktop. TepmosiaepHsbiii cuHTE3. DHeprus 3Be3n. llomyueHne paanoakTHBHBIX M30TOINOB M HX
IIpUMeHeHne. bruonornueckoe AeCTBUE PAIMOAKTUBHBIX U3JIy4eHUN. DIeMEHTapHbIC YaCTHUIIbI
KonTposbHnas padora Ne7 «KBanToBas ¢pusnka» 2
Pa3nen 7. Ctpoenne Beenennoii 4
Tema 7.1 Conep:xxanue yueOHOro MaTepuaJia:
Crpoenne Conneunoit | Conneunas cucreMa. [laHeTs, MX BUAUMOE JIBUKEHKE. MaJibie Tesa CoTHeuHoM cucteMbl. CrucremMa 3emis—
CUCTEMBbI JIyna. Connue. CosnHe4yHast akTUBHOCTD. VMcTounuk 3Heprun ConHua u 3BE31 2
Tema 7.2 Copepxxanue yueOHOro MaTepuaJa:
Opomonus BeeneHnnon | 38é3ibl, HX OCHOBHBIE XapakTepUCTUKH. COBPEMEHHBIE MIPEICTABIEHHS O MPOUCXOKICHUH ¥ SBOJIOLUH
CouHia u 3B€3/1. DTansl )kU3HU 3BE311. Mueunslil [Iyrb— Hama ["anaktuka. Tunel ranaktuk. Paguoranaktuku 2

u kBa3apbl. Beenennas. Pacimpenne Beenennoi. 3akon Xa66usa. Teopust bonbioro B3psiBa. MacmitaOHast
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cTpykrypa Beenennoii. Meraranaktuka

HpOMe)KyTO‘IHaﬂ arrecranus: SK3aMCH

12

Bcero:

172
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3. YcaoBus peanu3anuy NporpaMmMbl 0011e00pa3oBaTeIbHOM JTUCUUILINHBI

3.1 TpeGoBaHusi K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10
Peanu3zanus paboueil nporpaMMbl JUCHUILUIMHBI TPEOYET HaIUUUs y4€OHOrO
kaOuHeTa « PU3UKa»
O6opynoBanue yaeOHOTO KaOMHeTa:
- IOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0yUarOIUXCs;
- pabouee MeCTO IPero/IaBaTelIs;
- TocoOus Ha MeYaTHOW OCHOBE (TaOJHIIbI, KAPTHI, YUCOHUKH, TUTAKTUIECKUNA MaTepHal
U T.J.);
- 1abopaTopHOE 000PYI0BAaHHE B COOTBETCTBUU C TEMATUYECKUM ILIAHOM;
- DKpaHHO-3BYKOBBIE cpesicTBa 00ydeHus (D3CO): BumeopmibMbl (KHHOPUIEMBI).

TexHnueckue cpcacTBa O6Y‘-I€HI/I§II
- KOMIIBIOTCP C JTUICH3UOHHBIM IIPOIrpaMMHBIM 06€CH6‘{€HI/I€M;
- [IPC3CHTAUH K 3aHATHUAM

[Ipy Hanuuuu HEOOXOAMMOIrO OOOpPYAOBaHUS 3aHATUS MO (PU3UKE B HEKOTOPHIX
CllydasiX MOTYT TMPOBOJMUTHCA B HMMEIONIMXCA B 00pa30BaTEIbHONW OpraHU3aIiu
MaCTEPCKUX WIH J1a00paTopusx.

3.2. UndopmannonHoe odecreyeHne peajsu3auuy NporpaMmbl
Jnga peanuzanu nmporpammbl OMOJIMOTEUHBIM (QOHJ 00pa3oBaTeNbHOM OpraHu3aluu
JOJDKEH UMETh Ie4YaTHbIE U AJIEKTPOHHBbIE 0Opa3oBaTelbHble U HH(OPMAIMOHHBIE
pecypchl JUls UCHOJb30BaHUS B oOpa3zoBaTenbHOM mporecce. [Ipu ¢opmupoBanuun
o6ubaroreyHoro ¢oHaa 00pa3oBaTeIbHON OpraHu3aliel BRIOUPAETCS HE MEHEEe OTHOTO
U3JJaHKS U3 TIEPEUNCICHHBIX HU)KE MeYaTHBIX U3/1aHui U (MJIM) 2JI€KTPOHHBIX U3JaHUN B
Ka4eCcTBE OCHOBHOTI'O, IIPH 3TOM CIMCOK, MOKET ObITh JJOTIOJIHEH HOBBIMU U3AaHUSMU.

1. Misxumes I'.4., ®usuka 10 kiacc: y4ed. s 001meo0pa3oBaTeIbHBIX OPraH.
0azoBbiii ypoBeHb./ I'.51 Mskuiues, b.b. Byxosues, H.H. Cotckuii,— M.: IIpocBemienue,
2014.- 416 c.

2. Msxumes ['.4., ®uzuka 11 knacc: yued. a1t 00111e00pa3oBaTeIbHBIX OPTaH.
0azoBbiii ypoBeHb. — / I'. I Mskumies, b.b. byxosues, H.H. Corckuii M.: [IpocBemienue
2014.-432[1]c.

3. Kamamnuxo, H.II. ®wusuka: y4yeOHUK M TPAKTUKYM [JIi CPEIHETO
npodeccronansHoro oopazosanus / H. I1. Kanamnuukos, C. E. MypaBbeB. — 2-¢ u3fl.,

nepepad. u jgom.— MockBa: M3marensctBo  FOpaiit, 2025.— 496c¢. —
(ITpopeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-16205-9. —  Tekct
aekTpoHHBIH //  OOpaszoBarenbHas mnatdopma IOpaitr  [caiit]. — URL:
https://urait.ru/bcode/565996.

4. PommonoB, B.H.  ®wmsuka: yuebHOe mocOOME UISI  CPEAHETO
npodeccrnoHanbHOro 0OpazoBanus / B. H. PoquonoB. — 2-e¢ w3a., ucnp. u gom. —

MockBa: MzmatenbctBo  HOpaiir, 2025.— 236c.—  (Ilpodeccronansnoe
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oopazoBanue). —  ISBN 978-5-534-20786-6. —  Tekcr:  2ieKkTpoHHBIA  //
O6pazoBatenbHas mardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/558785.

5. KpaBuenko, H.H). O®wusuka: y4yeOHMK ¥ TPAKTUKYM JJISI CPETHETO
npodeccroHansHoro obpazoBanusi/ H. FO. KpaBuenko. — Mocksa: H3natenscTBo
FOpaiit, 2025. — 322 ¢c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-
19225-4. — Texkct: 3nekTpoHHBIN // O6pazoBarenbHas miargopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/561626.

6. BacumpeB, A. A. ®usuka: y4eOHUK A CpelHEro MpodecCHOHATBHOTO
obOpazoBanusi / A. A. Bacube, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ w3a., ucop. u
norm. — MockBa: MsmarensctBo [Opaiit, 2025. — 221 c.— (IIpodeccuonamsHoe
obopazoBanue). —  ISBN 978-5-534-05702-7. —  Tekct:  2meKTpoHHBIA  //
OopasoBareibHas iatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/562829.

7. Aizennion, A.E. ®wusuka: yuyeOHMK U TNPAKTUKYM [UIsI CPEIHEro
npodeccuoraibHoro obpaszoBanmsi/ A. E. Aizennion. — MockBa :  H3naTenscTBO
FOpaiit, 2025. — 380 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-
18089-3. — Tekcr : anekrpoHHbId // OOpazoBarenbHas miathopma FOpait [caiit]. —
URL: https://urait.ru/bcode/561905.

8. l'opnau, B.B. ®wusmka: y4eOHMK 11 CpEeAHEro Ipo¢eCCHOHAIBHOIO
obpazoBanmsi / B. B. I'opmau. — 2-e m3z., ucnp. u jgomn. — Mocksa : M3aarenbcTBo
FOpaiit, 2025. — 215 ¢. — (Ilpodeccnonanproe obpazoBanme). — ISBN 978-5-534-
09366-7. — Tekct : anekTponHbIA / OOpa3oBarensHas miardopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/563270.

9. Topmau, B. B. ®msuka. CamoctositensHas paboTa CTyACHTa : YICOHHK IS
cpennero  mnpodeccuoHansHoro  oopazoanusi/  B. B.Topnmau, H. A. UBanos,
M. B. [InactuanHa. — 2-¢ u3m., ucnp. u jgon. — Mocksa : UznmarensctBo IOpaiir,
2025. — 168 c. — (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-9916-9834-4.
— Texkct : snexTponHsblii // OOpazoBarenbHas miaatrgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/562422.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHUS YYEBHOI'O IPEJIMETA

KOHTpOJIB H OLICHKA PE3YyJIbTATOB OCBOCHHA MPCAMETA OCYHICCTBIIACTCA NPCIOAaBaTCIIEM B IIPOLCCCC
IMPOBEACHUA IMNPAKTHYCCKUX SaHﬂTHﬁ, J'Ia60paTOpHBIX pa60T, YCTHBIX OIIPpOCOB, TECTHUPOBAHHA, a
TAaK)XC BBIIIOJTHCHUA 06yanOH1HMHCﬂ MMMCHbMEHHBIX 3aJaHui TCKYHICTO KOHTPOJIA, KOHTPOJBbHBIX

pabor.

Pe3yabTarsl 00yyeHus
(ycBOeHHbIE 3HAHMS,
0CBOEHHbIE YMEHMHS)

OcBoOeHHbIE YMEHUH,
YCBOEHHbIE 3HAHUS

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

pe3yJabTaToB 00y4YeHust

c(hOpMUPOBAHHOCTH

IpPEJCTaBICHUN O POJIU U MecTe
¢u3MKKM W  aCTPOHOMHUU B
COBPEMEHHOM HAyYHOU KapTHUHE
MHpa, O CHCTEMOOOpa3yrolen
poiu  (puU3MKM B pa3BUTHH
€CTECTBEHHBIX HAYK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIAJIE POCCHICKHX 51
3apyOeKHBIX YUCHBIX-(PU3UKOB
B Pa3BUTHE HAyKW; NIOHUMaHHE
buznueckoit CYIIIHOCTH
Ha0JII0/1aeMBbIX SIBJICHUI
MHUKpPOMHpa, MakpomMupa H
Meramupa; MOHMMaHHE pOJU
aCTPOHOMHMH B TPAKTHUECKOU
NEeSTEIbHOCTH  4eloBeKa U
JanpHeimemM Hay4HO-
TEXHUUYECKOM DAa3BUTHH, PpOJIU
¢u3ukn B (HOpMHUPOBAHUU
Kpyro3opa M (yHKIIMOHAJIbHON
IPaMOTHOCTH  4YeJIOBEeKa  JUId
peIIeH s MPaKTHYECKUX 3a1a4

3HaTb O pPOJM U MeECTe
(GU3MKM U aCTPOHOMHUHU B
COBPEMEHHOMN Hay4HOU
KapTUHE Mupa, 0
cucremMooOpa3yrolei
ponu (GU3UKU B Pa3BUTHH
€CTECTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKIaAe
POCCUNCKHX u
3apyOeIKHBIX YYEHBIX-
¢u3MKOB B pa3BUTHUE
HayKH; OHMMAaHUE
¢buznyeckoin CYILIHOCTH
HaOJII0/laeMbIX  SIBJICHUU
MHUKpPOMHpPA, MaKpOMHpa U
Merammpa; MOHMMAaHNE
polM  acCTpOHOMHH B
MPAaKTUYECKOMN
NESATEIBHOCTH 4YEJIOBEKa U
JaNbHENIIEM Hay4YHO-
TEXHUYECKOM  Pa3BUTHH,
posn ¢buzuku B
(dbopMHpOBaHUU Kpyro3opa
u GyHKIIMOHATBHOU
IPaMOTHOCTH 4eJI0BeKa
e pelieHus
ITPaKTUYECKUX 3a7a4

- UMCCT MNPCACTABJIICHHUA O POJIKM U
MecTe (DU3MKM M acTPOHOMUHU B
COBPEMEHHOM HAay4yHOM KapTUHE

MHpa, O
porn  QU3HKH B
€CTECTBEHHBIX HAyK, TEXHHKH
COBPEMEHHBIX  TEXHOJIOTHIA,
BKJIaJIe POCCHHCKUX

3apyOCKHBIX YYCHBIX-(U3UKOB
pa3BHTHE HAYKH;
- MOHUMAeT

CUCTEMOO0Opa3yroIIeit
pa3BUTUU

)51

(o)
n
B

¢duznyecKyro

CYIITHOCTh HaO0JII0/IaeMbIX SBICHUI

MHUKPOMHPA,
Meramupa;

Makpomupa

u

- INOHMUMACT poOJib aCTPOHOMHUH B

MIPaKTUYECKOU

ACATCIIBHOCTHU

YeJloBeKa M JAIbHEHIIEM HAy4YHO-

TEXHUYECKOM
¢buzuku B
Kpyrosopa
IrpaMOTHOCTH  4YellOBEeKa
pELIEeHNs MPAKTUYECKUX 3a1a4

pa3BUTHH,

poIb
(dbopMUpoBaHUH
U (YHKIHOHATIBLHON
IS

c(hopMUPOBAHHOCTH
pacmo3HaBaTh
SABJICHUS

YMEHUN
¢busnueckue
(Tiportecchr) u
OOBSICHATh WX Ha OCHOBE
U3Y4EHHBIX 3aKOHOB:
paBHOMEpHOE U
PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JIBWKEHUE,
cBoOOHOE MaJicHue Tel,
JIBIDKEHHE IO  OKPYKHOCTH,
UHepLUs, B3auMOJEcTBUE Tell,
KoJIe0aTEILHOE JIBIDKCHHE,
PE30HAHC, BOJHOBOE JBHKEHHUE;
muddy3us, OpOYHOBCKOE
JIBIDKEHUE, CTpOEHHUE

YMEHHUE pacro3HaBaTh
¢busnueckue SIBJICHUS
(mpouieccbl) U OOBSACHATH
WX Ha OCHOBE HW3YYEHHBIX
3aKOHOB: pPaBHOMEPHOE H
PaBHOYCKOPEHHOE

MIPSMOJIMHENHOE

JIBIKCHHE, cBoOOgHOE
najieHue Tel, JBUKEHUE
M0 OKPYXKHOCTH, UHEPIIUS,
B3alMOJEICTBUE TeI,
KoyebaTeIbHOE IBIKEHUE,
pe3oHaHc, BOJIHOBOE
JBUKECHMUE; maddysus,
OpOYHOBCKOE JIBIDKCHHE,

- YMeEeT paclo3HaBaTh PU3NYECKUE
sBIIEHUs (IIPOLIECCHI) U OOBSACHATH
UX Ha OCHOBE M3yYEHHBIX 3aKOHOB:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE

MPSMOJIMHENHOE
cBoOOgHOE
JIBWKCHUE
HHEPLHUS,

KoJie0aTeIbHOE
pe30HaHCc,

muddy3us,

naacHuc
10

JIBHOKECHHE,
Ten,
OKPY>KHOCTH,
B3aMMOJCHCTBHE Tell,
JIBIDKCHHE,
BOJIHOBOC JIBHIKCHMUE;
OpOyHOBCKOE

JIBIJKEHHE, CTPOCHUE KUAKOCTEN U
TBEPIBIX TeJ, U3MEHEHUE o0bhema

TeNl npu
(OXJaKIICHUH),

HarpeBaHuu
TEIJI0BOE
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KHUJKOCTEH W TBEPABIX TEI, | CTPOEHUE KHUAKOCTEH U | paBHOBECHE, HCIIapeHue,
U3MEHeHHe oObeMa TeNn IMpH | TBEPABIX Tell, W3MEHEHHE | KOHJEHCAlUs, IUIaBJICHUE,
HarpeBaHUU (oxnaxnaeHuun), | oobema Ten IpH | KpUCTAJUIU3ALINS, KHUIIEHUE,
TEIUIOBOE paBHOBECHE, | HAarpeBaHUU BJI&KHOCTh BO3/yXa, CBSI3b
ucrIapeHue, KOHJIeHCcalus, | (OXJaKICHUH), TEIUIOBOE | CpelHe KHUHETHYEeCKOW SHEepruu
IUIaBJICHWE,  KPHUCTAJUTU3AIMs, | pABHOBECHE, HUCIApeHHe, | TEIUIOBOTO JBI)KEHUS MOJIEKYT C
KHUIIEHUE, BJIAXKHOCTb BO3]lyXa, | KOHJCHCALMS, IUIABJICHHUE, | aOCOIIOTHOM TEeMIEpaTypoil,
CBSI3b CpelHEH KHHETHYECKOW | KpUCTaJUIM3aLus, MOBBIIIICHUE JIaBIICHUS Ta3a IpHU
SHEPruu TEIJIOBOIO JBMIKEHUS | KUIICHHE, BJIQXKHOCTh | €0 HAarpeBaHUM B  3aKPBITOM
MOJIEKYJT c abCoIOTHOM | BO31lyXa, CBSI3b CpEIHEH | cocyne, CBSI3b MEKIY
TEMIEpaTypoil, MOBBIILICHUE | KHHETUYECKOW  SHEPruM | mapaMeTpaMHu COCTOSHHUS Trasza B
JaBJIIEHUS ra3a IpH  €ro | TeIIOBOro JBWDKEHUS | M30IIPOIECccax; AIEKTPU3aLUs Ted,
HarpeBaHUU B 3aKpBITOM | MOJIEKYJI C aOCOJIOTHOM | B3aUMOJICHCTBUE 3apsIoB,
cocye, CBSI3b MEXIY | TeMIIepaTypoi, HarpeBaHue MPOBOJHUKA C TOKOM,
napaMeTpaMH COCTOSIHUA Ta3a B | MOBBILICHHUE JIABJICHUS | B3aUMOJICHCTBUE MarHuToB,
U30TIPOLIECCax;  ANEKTPHU3AIMA | ra3a P €ro HarpeBaHUU B | DJIEKTPOMAarHUTHAs WHIYKIIAS,
TN, B3aUMOJICHCTBUE 3apsOB, | 3aKPHITOM COCYIE, CBS3b | IEHCTBUE MArHUTHOTO TIONA Ha
HarpeBaHWe MPOBOJHUKA  C | MEXKIY napameTpamu | MPOBOJIHUK C TOKOM "
TOKOM, B3aMMOJICHCTBHUE | COCTOSHUS raza B | JIBHXKYIIUICS 3aps,
MarHuTOB, AJIEKTPOMArHUTHAS | MU30IPOIECCax; DIIEKTPOMArHUTHBIE KOJICOAHUs U
WUHIYKIINSA, NEHCTBHE | DIEKTPHU3AIMS TEJ, | BOJHBI, MPSIMOJIHMHEHHOE
MarHUTHOTO OJIst Ha | B3aUMOJICHCTBUE 3apsi/iOB, | pacIpOCTpaHEHHE CBeTa,
OPOBOAHMK €  TOKOM U | HAarpeBaHUE MPOBOJHHKA C | OTPAKECHHUE, MIpeIOMIICHUE,
JBYDKYIIAHCS 3apsij, | TOKOM,  B3auMoJeicTBue | mHTepepeHnrs, audpakmus U
AIIEKTPOMArHUTHBIE KOJE€OAHUSI | MATHUTOB, MONIApU3alusl CBETa, AUCIEPCHS
U BOJHBI, TPSIMOJUHEWHOE | AIEKTPOMArHUTHAs CBETA; (boTodNeKTpUIECKUIA
pacrpocTpaHeHHe CBETa, | MHAYKIHS, neiictBue | a3pdexr, cBeToBoe  JIaBJIEHUE,
OTpaKeHHE, MpeJoOMIICHHE, | MATHUTHOTO ~ TIONIST  Ha | BOBHUKHOBEHHE JMHEHYaTOrO
uHTepdepeHys, nudpaxkius U | IPOBOAHUK C TOKOM U | CIEKTpa aToma BOJIOPO/1a,
MOJISIPU3AIUST CBETA, TUCTIEPCHUS | IBYIKYIIUICS 3apsijl, | €CTECTBEHHAass W HMCKYCCTBEHHAas
CBETA; (OTO3EKTPUUECKUH | HIEKTPOMAarHUTHbIE pPaZ0aKTUBHOCTD
abdexT, cBeTOBOE MAaBJICHUE, | KOJCOAaHUST W BOJIHBI,
BO3HUKHOBEHUE  JIMHEHYATOro | MpsIMOJIMHEHHOe
CIeKTpa  aroMa  BOJOPOJA, | paclpOCTpaHEHHE  CBETA,
€CTeCTBEHHAss M UCKYCCTBEHHAs | OTpakKEHUE, MPEIIOMIICHHE,
paOaKTUBHOCTD uHTephepeHIys,

T paKus u

MOJIApU3aIUs CBeTa,

TICTICPCHS CBETA;

(bOoTOdNIEKTPUYECKUIA

addexr, CBETOBOE

JaBlieHHE, BO3HUKHOBEHUE

JINHENYaTOro CIIEKTpa

aToMa BOJIOpPO/Ia,

€CTeCTBEHHAS "

UCKYCCTBEHHA

PaZi0aKTUBHOCTD
BJIa/ICHUE 3HaHUE - BJIaJie€T OCHOBOIOJATAIOUIIMHU
OCHOBOIIOJIAral0IINMHU OCHOBOTIOJIAraloIuX (GU3MYECKUMU  TIOHATUSMH U
buznyecKUMU TMOHATHSIMH M | GU3UYECKUX TMOHATHM U | BEIMUYMHAMHU, XapaKTEPU3YIOIIUMHU
BEJIMYMHAMH, BEJIMYUH, ¢duznueckue IPOIIECCHI
XapaKTepU3YIOIIUMHU XapaKTepU3YIOIIUMHU (CBSI3aHHBIMM C  MEXaHUYECKUM
buznueckue MpoLecchl | pu3nveckue MIPOLIECCHI | IBMKEHUEM,  B3aMMOJICHCTBHEM
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(CBSI3aHHBIMH C MEXaHUYECKUM
JIBIDKCHUEM, B3aHUMOJICHCTBHEM
Tell, MeXaHHUYECKUMHU
KoJIcOaHMSIMA ¥ BOJIHAMU,
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BCIIECTBA,
TEIJI0BBIMU MIPOIIECCAMH;
ANEKTPUUYECKUM M MAarHUTHBIM
MOJISIMH, AJIEKTPUICCKUM
TOKOM,  DJICKTPOMArHUTHBIMU
KoJIeOAaHHSIMM UM BOJIHAMU,
OITHYCCKUMU SIBIICHUSIMU;
KBaHTOBBIMU SIBJICHUSMU,
CTPOCHHEM aToMa M aTOMHOIO
spa, PaIO0aKTUBHOCTHIO);
BIIQJICHUE
OCHOBOITOJIAralOIIMHU
ACTPOHOMUYECKUMH
MNOHATHUSAMH,  IO3BOJISIOIIMMU
XapaKkTepU30BaTh MIPOILIECCHI,
MPOUCXOMASAIINE Ha 3Be3/Iax, B
3BE3IHBIX CHCTEMaX, B
MEKTraJaKTHYECKOH cpene;
IBIJKEHHE  HeOEeCHBIX  Tell,
SBOJIIONIMIO 3Be3/ U BeeneHHoMn

(CBsI3aHHBIMH c
MCXaHHYCCKUM
JIBHDKCHUCM,
B3aMMOJCHCTBHEM Tell,
MEXaHUYCCKUMU

KOJICOAHHSIMH U BOJIHAMU,
ATOMHO-MOJICKYJISIPHBIM

CTpOCHUEM BCIIICCTBA,
TEIUIOBBIMHM  IPOIIECCAMHU;
ANEKTPUUECKUM u
MAarHUTHBIM MOJISIMH,
ANMEKTPUUECKUM TOKOM,
3JIEKTPOMArHUTHBIMH
KOJICOAHHMSIMH U BOJIHAMU,
ONTHYECKUMHU SIBJICHUSMU,
KBAHTOBBIMU  SIBJICHUSIMU,
CTPOCHUEM aToma u
ATOMHOTI0 Aqpa,
PaIMOaKTUBHOCTbIO);
BJIAJICHUC
OCHOBOIIOJIar afo MU
ACTPOHOMUYCCKUMU
[MOHATUSMH,
MTO3BOJISFOIIMMU
XapaKTepu30BaTh

MIPOIIECCHI, TTPOUCXOSIINE
Ha 3Be3/aX, B 3BE3IHBIX
CHCTEMaX, B
MEKTAJIAKTUYECKOU CpPEJE;
IBUJKEHUE HEOECHBIX TeEI,
3BOJIIOIHIO 3BE31 u
Bcenennoit

Tel, MeXaHUIECKHUMU
KOJIEOAHMSIMH U BOJIHAME; aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHEM
BCIICCTBA, TEIJIOBBIMU
MpoIeccamMu; dIJICKTPUYSCKUM U
MarHUTHBIM IIOJISIMHU,
ANEKTPUICCKUM TOKOM,
AJIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMU n
OIITHYECKUMHU SIBJICHUSIMU;
KBaHTOBBIMU SIBJICHUSMU,
CTPOCHHEM aToMa ¥ aTOMHOTO
snpa, PaINOaKTUBHOCTHIO);
BJIQJICHHE  OCHOBOIIOJIAraloIIMMU
ACTPOHOMHUYECKUMH  TTOHATHUSIMH,
MO3BOJISFOIIMMHU  XapaKTePU30BaTh
MPOIIECChl,  MPOMCXOAAIIME  Ha
3B€3[aX, B 3BE3JHBLIX CHCTEMAX, B
MEKTraJaKTHYECKOH cpene;
IBIDKEHHE HeOECHBIX Ted,
SBOJIIOLIMIO 3Be3] U BeeneHnoit

BOJIHaAMU,

BJIAJICHUE 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOpHUsIMH (3aKOH
BCceMUpHOro tsaroreHus, I, II u
III 3akonsl HprloTOHA, 3aKoH
COXpaHEHUs MEXaHUUECKOM
SHEPTUH, 3aKOH COXpaHEHUs
HMITYJIbCA, MPUHIUIT
CYMEPIIO3HUIINN  CHUJI, TIPUHIIAIT
PaBHOIIPaBHOCTH
HWHEPIUATbHBIX
OTCUETA;
KHHETHYECKYIO
CTPOEHHUSI BEIEeCTBA,
3aKOHBI, TEePBBIA 3aKOH
TEPMOJIUHAMUKHU; 3aKOH
COXpAHEHUS  AJIEKTPUYECKOTO
3apsna, 3akoH KynoHa, 3akoH
OMma jy1s yyacTka Ienu, 3aKOH

cUCTEM
MOJIEKYJISIPHO-
TEOPHIO
ra3oBble

OmMma hiae: IIOJIHOU
AJIEKTPUYECKOM  II€MH, 3aKOH
Hxoyna - JleHma, 3akoH

3HaHUE 3aKOHOMEPHOCTEM,
3aKOHOB M TEOpUH (3aKOH
BCEMUPHOI'O TATOTEHHUS, I,
IT n III 3axkonsr HeroToHA,
3aKO0H COXpaHEHHUs
MEXaHWYECKOM  JHEpIuH,
3aKO0H COXPaHEHHUs
HUMITYJIbCA, MIPUHIINTI
CYIEPIIO3ULINU CcHII,
MPUHILIMIT PaBHONIPABHOCTHU
HMHEPLHMAIBHBIX CUCTEM
OTCUETa;  MOJIEKYJISIPHO-
KMHETUYECKYI0  TEOPHIO
CTPOCHUS BEIICCTBA,
ra3oBbIC 3aKOHBI, IIEPBBIN
3aKOH  TEPMOJIMHAMUKHU;
3aKOH COXpaHEHHUs
JNEKTPUYECKOTO  3apsija,
3akoH Kynona, 3akon Oma
JUIA y4acTKa LIENH, 3aKOH
Oma TUIA MHOJIHOM

- BJIAQACET 3aKOHOMEPHOCTSIMH,
3aKOHaMH U TEOpUsIMH (3aKOH
BcemupHoro tarorenus, I, I u I

3aKOHBI HrroTona, 3aKOH
COXpaHEHHUsI MEXaHUYECKOU
SHEPrUW, 3aKOH  COXPaHECHUS
HMMITYJIbCa, MIPUHLIUI
CyNEepHno3uIMi  CHJI, MPUHIMII
PAaBHONPABHOCTA  MHEPLUHUAIBHBIX
CHCTEM OTCYETa; MOJEKYJISIPHO-

KMHETHYECKYI0 TEOPUIO CTPOCHMS
BEIISCTBA, ra3oBbIE 3aKOHEI,
MEPBbIl 3aKOH TEPMOIUHAMUKH;
3aKOH COXpaHEHUS
ANEKTPUYECKOTO  3apsifa, 3aKOH
Kynona, 3akon Oma mjis yyactka
mend, 3akoH OMa IS TOJIHOM
AIEKTPUYECKON IIETIH, 3aKOH
Jxoyis - Jlenna, 3aKOH
AJIEKTPOMATrHUTHOMU WHIYKIIUH,
3aKOH COXPAHEHUS SHEPTUH, 3aKOH
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AJICKTPOMArHUTHOW WHIYKIIUH,

3aKOH COXpPAaHCHUS OHCPIUH,
3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHUsI CBETa, 3aKOH
OTpaKEHHUSI CBeTa, 3aKOH
NpPEJIOMJICHUSI  CBETa;  3aKOH
COXpaHCHHSI JSHEPIHH, 3aKOH
COXPAaHCHUS HUMITYJIbCa, 3aKOH
COXpaHEHHSI  AJIEKTPHUYECKOTO
3apsija, 3aKOH  COXPaHCHHs

MacCOBOTO YHCJA, TOCTYJIAThI
bopa, 3akoH paxMOAaKTHUBHOIO
pacmana); YBEPEHHOE
UCTIOJB30BAHUE  3aKOHOB M|
3aKOHOMEPHOCTEH TIpU aHAJH3e
buznuecKux SIBJICHUM u
MIPOIIECCOB

BJIEKTPUYECKON LIETIH,
3akoH Jlxoyns - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOM
HHIYKIUH, 3aKOH
COXpaHEHUs SHEPIHUH,
3aKOH  IIPSAMOJIMHEWHOIO
pacipoCcTpaHEHHUsl  CBETa,
3aKOH OTpaXXEHMsI CBETa,
3aKOH IIPEJIOMJICHUS CBETA;

3aKOH COXpaHEHHUs
SHEpIuH, 3aKOH
COXpPaHEHHS  HMIIYJIbCA,
3aKOH COXpaHEHUS
ANEKTPUYECKOT0  3apsija,
3aKOH COXpaHEHHUS
MaccoBOT0 4yucIna,
noctynarel  bopa, 3akoH

PaIMOAKTUBHOIO pacmaja);
YBEPEHHOE MCIOJIb30BaHUE

MPAMOJIMHEHOTO
pacnpoCcTpaHEHHUs]  CBETa,
OTpaKEHUs CBeTa,
IIPETOMIICHUS CBETa;
COXpaHEHMs]  SHEpruM,  3aKOH
COXpaHCHUA HUMITYJIbCA, 3aKOH
COXpPaHEHMs JIEKTPUUECKOTO
3apsa, 3aKOH COXpaHEHHUs
MaccoBOro  4Yucia, IOCTYJaTbl
bopa, 3akoH paaMOaKTHBHOIO
pacrnaza); yBEpEHHOE
MCII0JIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH HpU aHalu3e
($u3NYECKUX SIBJICHUN U MPOIIECCOB

3aKOH
3dKOH
3aKOH

3aKOHOB Hu

3aKOHOMEPHOCTEM npu

aHanuse duznyeckux

SIBJICHUM M MPOLIECCOB
YMEHUE YYUTHIBATh TPAHUIIBI | YMEHUS VUUTHIBATH | - YMEET YYHUTHIBATh T'PAHUIIBI
MIPUMEHEHUS W3YYEHHBIX | TPaHUIIBI MPUMEHEHHUS | IPUMEHEHUS M3YYEHHBIX
buznyecKux MoJieNel: | U3yUYeHHBIX  (U3HUECKUX | (PU3HUECKUX MOJEIICH:
MartepuanbHas TOYKA, | MOJENIEH:  MaTepualibHas | MaTepHalIbHAs TOYKA,
WHepIUaIbHas CHCTEMA | TOYKa, WHEepIMalbHas | UHepLMadbHasg CHCTEMa OTCUeTa,
OTCUeTa, HIcaIbHBIN ras; | cucreMa OTCU€Ta, | UJICaTbHBIN Ta3; MOAEIU CTPOCHUS
MOOCIIH CTPOCHUS ra3oB, | MJI€aJTbHBIA Ta3; MOJIEIH | Ta30B, KUIKOCTEH W TBEPIBIX TET,
JKUJKOCTEH M TBEPABIX TeJ, | CTPOCHHS ra3oB, | TOYEUHBIH AJIEKTPUUYECKUN 3apsl,
TOYESUHBIHA AJIEKTPUYECKUN | KUJIKOCTE W TBEPIBIX | AlE€pHAS MOJICITb aTomMma,
3apsii, sAepHas MoOJedb aroMma, | Ted, TOYEUHBIN | HYKJIOHHAs MOJIeNIb aTOMHOTO s]Ipa
HYKJIOHHAs MOJIeJTb aTOMHOTO | AJIEKTPUYECKUIN 3apAl, | pU peleHnn PU3nIecKux 3aad
A7pa MpU perieHn PU3NIEeCKUX | aIepHas MOJAeTb aroma,
3a71a4 HYKJIOHHAsI MOJIENTb

aTOMHOTO spa npu

penieHnu buznyeckux

3aja4
BJIaJICHUE OCHOBHBEIMM | 3HAHUE OCHOBHBIX | - BJIaJIe€T OCHOBHBLIMH METOJAMHU
METO/JIaMH HAY4YHOTO IO3HAaHHS, | METO/I0B Hay4HOT'O | HAYYHOT'O MMO3HAHUS,
UCIIONB3YEMBIMH B (pU3WKE: | TIO3HAHMS, UCIIOIB3YEMBIMH B  (U3UKE: - -
MPOBOJIUTH npsiMble U | UCTIOJIB3YEMBIMU B | IPOBOJUTH MPSMbIE€ U KOCBEHHBIE
KOCBEHHEBIE n3Mepenus | pusuke: MIPOBOJIUTH | M3MEPEHUST (PU3NUECKUX BEJIIMYHWH,
(bu3MYECKUX BETUYMH, BBIOUpaAs | IpSMbIE W KOCBEHHBIE | BRIOMpass ONTHUMAIBHBIA  CIOCO0
OINTHUMAaJIbHEIN croco0 | m3MepeHus:  (PU3UYECKUX | U3MEPECHHS n HCTIOJB3YsI
U3MEpPEHUS i UCIIONb3YS | BEJIMYUH, BBIOMpas | N3BECTHBIC METOJIbI OIICHKH
U3BECTHBEIE METONLI  OIEHKH | ONITHUMAaJIbLHEIN CIoco0 | MOrpenrHoCcTei U3MEPEHHI,
MOTPEITHOCTEH U3MEPEHUM, | UBMEPEHUST U HUCIOJIb3Ys | MPOBOAUTH HCCIICIOBAHUE
MPOBOJUTH HCCJICIOBAHNE | M3BECTHRIC METOJBI | 3aBUCUMOCTEH (bu3mIecKux
3aBHCHMOCTCH (U3HYECKUX | OLIEHKH MOTPELIHOCTEN | BETUYNH c HCIOIb30BaHUEM
BEIMYMH C MCIIOJb30BAHUEM | U3MEPEHUM, MIPOBOJIUTH | MPSMBIX H3MEPECHHUM, OOBICHATH
TPSIMBIX U3MEpPEHUH, OOBSICHATh | UCCIICIOBAHHE MOJTyYEHHBIE pe3yJbTaThl,
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MOJTy4YeHHbBIE pe3yNbTaThl,

3aBUCHUMOCTEN

UCIONB3YSl (PU3WYECKUE TEOpHUH,

UCTIONB3YS (PM3UUECKHE TeOpUH, | (GU3MYECKUX BEIMYMH C | 3aKOHBI W TIOHATHSA, U JeNaTh
3aKOHBl WM TOHSTHS, U JeNaTh | UCIIOJB30BAaHUEM IMPSMBIX | BHIBOJBI;  COONIOATh  IpaBHiia
BBIBOJIbI, COOJIO/IaTh TpaBuja | U3MEPEHHU, OOBSICHATH | OE30MMACHOTO Tpyna npu
0e30MmacHOro Tpyla IIpU | MIOJYYEHHbIE pEe3yJbTaThbl, | IPOBEACHUN  MCCIECIOBAaHUA B
MPOBEJICHUN UCCIICIOBAHUA B | UCIIONB3YSl  (U3HUYECKUE | paMKaxX y4eOHOro 3KCIepUMEHTa U
pamkax y4eOHOro | TeOpUH, 3aKOHBI U | yueOHO-UCCIIeI0BATENbCKON
JKCIIEPUMEHTa HW  y4eOHO- | IOHSTHS, u Jenarb | AESITENbHOCTH C MCIOJIb30BAHUEM
HCCIIEI0BATENbCKOM BBIBO/IBL; co0moaaTh | HUPPOBBIX HU3MEPUTEIIBHBIX
JeSATeTbHOCTH C | mpaBuia 0€30MacHOro | YCTpOWCTB W J1abOpaTOpHOTO
UCIIONIb30BaHWEM  HU(POBBIX | TpyAa TMpU MPOBEIECHUU | 000PYAOBAHUS;
U3MEPUTEIIbHBIX YCTPONCTB U | UCCICOBAaHUA B paMKax | c(hOPMHPOBAHHOCTh
1abopaTopHOro 00OpYAOBaHUS; | yUeOHOTO SKCIIEPUMEHTA U | MPEACTABICHUN 0 MeToAax
c(hopMUPOBAHHOCTH yaeOHO- MOJTyYCHUS Hay4HBIX
NPEACTABICHUI O  METOJax | MCCIEeN0BATENbCKOU ACTPOHOMUYECKUX 3HAHUU
MOJTYYCHUS HAYYHBIX | JCSATEIHHOCTH c
ACTPOHOMUYECKUX 3HAHUM HCIIOJIb30BAaHUEM

U (HPOBBIX

WU3MEPUTEIIbHBIX

YCTPOMCTB u

J1a00paTOPHOTO

000opyI0BaHUs;

c(hOpMHUPOBAHHOCTh

MPEACTABICHUN O METOJAX

MOJTy4YEeHUs Hay4HbIX

ACTPOHOMUYECKUX 3HAHMI
c(hOpMUPOBAHHOCTh YMEHUS | YMEHUE peuaTh | - yMEET peliaTh pacueTHhIE 3a/1a4u
pemaTh pacueTHbIE 3aJadyd C | pacyeTHBIC 3aJaud C SIBHO | C SIBHO 3aJlaHHOW  (DU3UYECKOM
SBHO 3aJlaHHOW  (PU3MUECKOH | 3alaHHOM (buznYecKoil | MOJEINbIO,
MO/JIENbIO, WCIIONB3YS | MOJEINbIO, UCIIONB3Ysl | - UCTIONB3YeT (PU3NUYECKUE 3aKOHBI
buznueckue 3aKOHBI U | Gpu3nueckne 3aKOHBI U | U MPHUHIIMIIGL;
MPUHIMIIBI; HA OCHOBE aHaliM3a | MPUHIMIIBI; Ha OCHOBE | - HAa OCHOBE aHajgu3a YCIOBHUSA
yCIIOBUSL  3aJlauyd  BBIOMpATH | aHAIM3a YCIOBHS 3aJaud | 33J]auyd  BBIOMpaeT (HU3HUECKYIO
(U3UYECKYIO0 MOJIEIb, BBIIETSATh | BRLIOUpATh (hUBUYECKYIO | MOJIEIb,
dbuznuecKkue  BEIUYUHBI U | MOJIENb, BBIJICTISITE | - BBIAENSET (DU3MUECKHE BETUIUHbI
dbopmysel, HEOOXOauUMBbIE i | GU3UYECKHUE BEIMYMHBI U | B (POPMYIIBI, HEOOXOIUMBIE /IS €€
ee penieHus, MPOBOAUTH | GOPMYIBI, HEOOXOAUMEBIE | pelIeHHs,
pacyeTsl " OIICHUBATH | JIJISt ee pelieHus, | - MPOBOJUT PACUETHI U OLICHUBAET
peanbHOCTh MOJIYYEHHOTO | POBOJUTh  PacueTbl U | peaibHOCTh MOJIy4YEHHOTO
3HAYCHUSI (hbU3UYECKOM | OIIEHUBATH peaTbHOCTh | 3HAUYCHUSI (PU3UUECKONW BEIWYUHBI;
BEJIMYMHBI, pemarh | MOJIy4YeHHOTO  3HAY€HHUd | - peliaTh KauyeCTBEHHBIE 3ajauH,
KaueCTBEHHBIC 3amauu, | GU3NYECKOW  BETWYHMHBI, | BEICTpAUBast JIOTUYECKH
BBICTpaunBast JIOTUYECKH | pPeliaTh KaueCTBEHHbIE | HEIPOTUBOPEUUBYIO LETIOYKY
HEMIPOTHBOPEYUBYIO  IIEMOYKY | 3a]1a4H, BBICTpaWBas | pAaCCY’)KICHM ¢  OMOpol  Ha
pacCyXJIeHU C OMOpoll Ha | JOTUYECKU U3y4YEHHBIE 3aKOHBI,
U3Yy4YECHHBIE 3aKOHBI, | HEIIPOTUBOPEUNBYIO 3aKOHOMEPHOCTH M (U3NYECKUE
3aKOHOMEPHOCTH U (PU3MUECKUE | LIETIOYKY PACCYXKICHUU C | SBICHUS
SIBJIICHUS OMOpOl Ha U3YyYEHHbIC

3aKOHBI, 3aKOHOMEPHOCTH

1 (pU3UYECKUE SIBJICHUS

c(hOpMUPOBAHHOCTh YMEHHUS
PUMEHSATh MOJTYYCHHBIC
3HAHUS ~ JUIA 00BSICHEHUS

yMEHHE PUMCHSTh
NOJy4CHHBIC 3HAHUS JUIS
O0BSICHEHUS yCIOBUI

- NPUMEHSET IMOJYYECHHbIE 3HAHUS
JUIS 00BsSICHEHUS YCIIOBUI
NpOTeKaHUs (U3UUECKUX SBICHUN
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YCIIOBHI MPOTEKaHUs | MPOTeKaHusl (U3WYECKUX | B TMPUPOAE U I HPUHITUS
duznueckux SBJICHUU B | SIBJICHUN B IIPUPOJIE U JUIS | IPAKTHYECKUX peueHuin B
OpUpOAEe W I [PUHATHS | IPUHATUA  [PAKTHUYECKUX | TOBCEIHEBHOM AKU3HU JUTSL
MPAKTUYECKUX  PENICHW B | PCIICHUN B MOBCEAHEBHOW | oOecriedeHusl O€30MacHOCTH TP
MOBCEIHEBHOM  JKM3HM IS | KU3HU Juisi oOecriedeHus | obpalieHuu c OBITOBBIMU
obecrieueHus 6e3omacHOCTH | OE30MaCHOCTH npu | npubopaMu U TEXHUYECKUMHU
npu oOpamieHud ¢ OBITOBBIMHU | OOpallleHHHu C OBITOBBIMHU | YCTPOMCTBAMH, COXpaHEHUs
npubopaMu ¥ TEXHMYECKHMH | IprOOpamMu U | 30pOBbs M COONIOAECHUS HOPM
YCTPOMCTBAMH, COXpaHEHUs | TEXHUYECKUMU 9KOJIOTUYECKOIO  IOBEJIEHUS B
3JI0POBbSI M COOJIIOJICHUSI HOPM | YCTPOMCTBAMH, OKPYXaIOILEH Cpee;
9KOJIOTHYECKOTO TOBEACHHSI B | COXpaHEHHs] 3J0pPOBbs U | -  IMOHUMAaeT  HEOOXOJUMOCTh
OKpYyXaromien cpene; | coOnroneHus HOPM | IPUMEHEHUS JOCTHKEHUN (PU3uKH
MOHMMaHUEe  HEOOXOJUMOCTH | HKOJIOTMYECKOTO Y TEXHOJIOTUH JIJIsl palluOHAIBHOTO
IPUMEHEHUS JIOCTUKEHUH | TIOBEJIEHUS B | IPUPOJOIOJIb30BAHUS
GU3MKM W TEXHOJOTWH JJIs | OKpY)Karolen cpene;
PaLMOHATILHOTO [IOHUMaHHe
MPUPOJONOIB30BAHMS He00X0IMMOCTH

MPUMEHEHUS JOCTHIKEHUN

(U3HUKY U TEXHOJIOTUHN IS

paloHaIbLHOIO

MIPUPOJIONOJIb30BaAHUS
c(hopMUPOBAHHOCTH ¢dbopMupoBanue - HUMEET COOCTBEHHYIO MO3UIIUI0
COOCTBEHHOW  MO3MIMHU 1O | COOCTBEHHOUW MO3UIMHU TO | M0 OTHOWIEHUIO K (pusmdeckoi
OTHOIIEHHIO K  (PU3MUYECKOH | OTHOIICHUIO K | ”HpOpMaIK, TOJIy4aeMol U3

uHpOpMaLlUY, MOTy4aeMoll u3
pPa3HbIX HCTOYHUKOB, YMEHMM

¢usnyeckoit nHpopmaluu,
MIOJIy4aeMOM M3 Pa3HbIX

pa3HbIX UCTOYHUKOB,
- yM€eT HCIIOJIb30BaTh LU(PPOBHIE

UCIIOJIb30BaTh U(PPOBBIE | HCTOYHUKOB, YMEHUH | TEXHOJIOTUU s MIOUCKa,
TEXHOJIOTUM  JJIsl  TIOMCKA, | HCTIONB30BaTh LU(QPOBBIE | CTPYKTYPUPOBAHUS,
CTPYKTYPHUPOBaHUS, TEXHOJIOTUM [yl TOMCKA, | MHTEPIPETAMU U TPEICTaBICHUS
UHTEpIpETan U | CTPYKTYpUpPOBAHHS, y4eOHOH W HAyYHO-TIONMYJISIPHOU
OpeCTaBiIeHus  y4yeOHOM M | MHTepHpeTanuu U | “”HpOpMaLuy;
HAYYHO-TIOMYJISIPHON MpeCcTaBIeHus y4eOHOH U | - yMeeT KPUTHYECKH
uHpOpMaInu; pa3BUTHE | HAYYHO-TIOMYJISIPHON aHaJIM3UPOBATh HOJTY4aeMyIo
YMEHUH KPUTHUYECKOTO aHanm3a | HHGopManuu;,  pa3BUTHE | HH(OPMAIIHIO
noJjy4aeMoi nHpopmauu yMeHUH KPUTUYECKOTO

aHanu3a MOJTy4aeMoM

uHpOopMaIU
OBIIAJICHUE YMEHHUSMHU paboTaTh | yMEHUE paboTaTh B TpymIe | - yMmeeT paboTraTh B Tpymme C
B TIpyHOmne C BBINOJHEHUEM | C BBITTOJIHEHUEM | BBITIOJHEHUEM Pa3IUYHbBIX
Pa3IMYHBIX COIMAIBHBIX POJICH, | pa3IMYHBIX  COIMAJBHBIX | CONMAIBHBIX POJIEH,
IUIaHUPOBaTh pPaldOTy TIpYMIbI, | poJei, IUTAHUPOBATh | - IUNIAHUPYET pabOTy TPYIIIIHI,
palMOHAIEHO pacnpenensats | paboty TPYIIBI, | - palMOHANBHO  paclpenenseT
JeSITeIbHOCTh B HECTAHJAPTHBIX | pallMOHAIBHO JeSITeIbHOCTh B HECTAHAAPTHBIX
CUTYAIIHsX, aJIeKBaTHO | PacIpeelsiTh CUTYAIIHSX,
OLIEHUBATh BKJIAJ KaXJIOTr0 W3 | AeSITEeIbHOCTD B | - QJEKBaTHO OILIGHUBACT BKJAJ
YYaCTHHKOB TPYIIIBI B PEIICHUE | HECTAHIAPTHBIX Ka)XJIOTO U3 YYaCTHUKOB TPYIIIBI B
paccMaTpuBaeMOi POOIEMBI CUTYyalUsX, aJICKBAaTHO | pelleHue paccMaTpuBaeMon

OLICHMBATh BKJIAJ KaKIOTO | MPOOIEMBI

U3 YYaCTHUKOB TpYIIbI B
pelieHne
paccMaTrpuBaeMon
poOIIEeMBI
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c(OpMHUPOBAHHOCTh TOHUMAaHUS

IIOHUMAaHHUEC POJIM U MECTa

-IIOHUMAaCT 3HA4YCHUC (1)I/ISI/IKI/I B

poau bu3uKu B | GU3UKM B COBpPEMEHHOH | COBPEMEHHOW HAay4YHOW KapTHUHE
9KOHOMHUYECKOH, Hay4yHOH KapTUHE MHpa; | MHUpa;

TEXHOJIOTUYECKOM, COLMANBHOM | pOTM  aCTPOHOMHM B |- HWMEeT 3HaHUA O  POJH
u TUYECKON cdepax | MpaKTHUECKOU aCTPOHOMHUU B IPAKTUYECKOH
JIEATEIIbHOCTH 4YEJIOBEeKa; POJIU | IESTEIbHOCTH 4YElIOBEKa U | AEATEIbHOCTU 4eJIoBeKa "
u MmecTa bu3uku B | JajbHEHIIEM HAy4YHO- | JaJIbHEeHIeM Hay4HO-
COBPEMEHHOW HAy4YHOU KapTHHE | TEXHUYECKOM Pa3BUTHH TEXHUYECKOM Pa3BUTHUH,

MHUpa; pPOJIM AaCTPOHOMHUU B

IIPAKTUYECKOW  JEATEIbHOCTH

YyejroBeKa W JajbHeWIeM

HAYYHO-TEXHUYECKOM Pa3BUTUHU

c(OPMHPOBAHHOCTh ~ CUCTEMBI | 3HaHUE O  (PU3UYECKHX | - 3HaeT 3aKOHOMEPHOCTSIX,
3HaHUH 0 ($u3nIeCKnX | 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSX, JCHCTBYIOLIMX
3aKOHOMEPHOCTSIX, 3aKOHaX, | 3aKOHaX, TEOpHsIX, | Ha YPOBHSX MHUKPOMUDA,
TEOPHSIX, JCHCTBYIOIIMX Ha | ICHCTBYIOIIMX HA YPOBHIX | MAaKpOMHUpaA M MEraMupa,
YPOBHSIX MHUKPOMHpPA, | MUKPOMHPA, MAaKpOMHUPA U | - 3HAET U O BCEOOLIEM Xapakrepe
MaKkpoMHpa W MErammpa, | MeraMupa, IpeicTaBieHne | GU3NIECKUX 3aKOHOB,;
OpefcTaBIeHU O BceoOlleM | 0  BceoOIlleM XapakTepe | IpeACTaBIeHUH O  CTPYKType

xXapaxkrepe bu3nyecKuXx | GU3HUECKUX 3aKOHOB; | MIOCTPOCHHMS (PU3UICCKON TCOPUHU
3aKOHOB; MPEACTABICHUN O | MPelCTaBICHUIA o|- MOHUMAET TPaHUIBI
CTPYKTYype MOCTPOEHHS | CTPYKType MOCTPOCHHSI | IPUMEHUMOCTH TEOpHH,
dbusznueckoit  Teopud,  4YTO | GUBUUYECKON TEOPUHU, YTO | BOBMOKHOCTH UX MPUMEHEHUS IS
MO3BOJINT ~ OCO3HaThb  POJIb | TO3BOJINT OCO3HATh pOJIb | OMUCAHMUSI ~ €CTECTBEHHOHAYYHBIX
dbyHIaMEHTAIbHBIX 3aKOHOB U | (yHIaMEHTAIbHBIX SBJICHUH U MPOLIECCOB
NPUHIIAIIOB B COBPEMEHHBIX | 3aKOHOB W TIPUHITUIIOB B
MPEJCTAaBICHUSIX O TMPHUPOJIE, | COBPEMEHHBIX
MIOHSTH TPaHMIIBI | TIPEICTABICHUIX 0
MPUMEHUMOCTH TEOpUH, | mpUpoe, MMOHUMAaHNe
BO3MOXXHOCTH WX TPUMEHEHUS | TPAHUIBI TPUMEHUMOCTH
TUIS OTHCAaHUA | TEOPUH, BO3ZMOKHOCTH HX
€CTeCTBEHHOHAYYHBIX SIBIICHHH | TPUMEHEHHSI TUTST
U TIPOLIECCOB; OTHMCAHUSA

€CTeCTBEHHOHAYYHBIX

SIBJIEHUI U MIPOLIECCOB
c(OpMHPOBAHHOCTH YMEHUS | YMEHHS pa3nmuyath | - yMeeT pa3n4arh  yCIOBHUS
pa3ian4arh YCIIOBUS | YCTIOBUSL ~ MPUMEHUMOCTH | TPUMEHHUMOCTH Mojenei
PUMEHUMOCTH Mozenelt | moaenel ¢u3nueckux Ten | GU3NYECKUX Ted U IPOLECCOB
¢u3nUecKuXx Tel U TPOLECCOB | U MPOLECCOB (SBICHUMN): | (SIBICHHI): WHepLHaIbHas
(sTBIICHMIA): WHepIMalbHas | MHepIUaIbHAas ~ CHCTeMa | CHCTeMa OTCYeTa, MaTepuaibHas
cucreMa oTcYeTa, | OTCUeTa,  MaTepHajbHas | TOUKa, PaBHOYCKOPEHHOE
MaTepHuaIbHast TOYKa, | TOYKA, PABHOYCKOPEHHOE | IBM)KEHUE, CBOOOJHOE TMaJieHueE,
PaBHOYCKOPEHHOE  JIBU)KEHUE, | IBUKEHUE, cBOOOHOE | aOCOMIOTHO ympyras Aedopmanus,
CBOOO/THOE najieHue, | majaeHue, aOCOJIOTHO | a0COJIFOTHO YIpyroe u abCOIOTHO
abCOIOTHO ynpyras | ynpyras nedopMarus, | HEyrnpyroe CTOJIKHOBEHHUS,
nedhopmarnus, aOCOJIIOTHO | aOCOIFOTHO ~ YIIPyroe | | MOAeNeld rasza, JKHJIKOCTH |
ynpyroe U abCcoOTHO | aGCOIIOTHO HEYIIPYroe | TBEPAOTO (KpUCTAJUTMYECKOTO)
HEYIpyroe CTOJIKHOBEHUS, | CTOJKHOBEHUS, MOJeJNel | Tesna, UIealbHOro ra3a, TOYEUHbII
MoJele ra3a, JKUIKOCTH U | rasa, KHUJIKOCTH u | 3apsn, OJIHOPOJHOE
TBEPAOTrO (KPUCTANINYECKOTO) | TBEPAOTO AIIEKTPUYECKOE TO0JIE, OJTHOPOJAHOE
Tena, UJICATEHOTO raza, | (KpUCTaNIMYECKOr0) Tella, | MAarHUTHOE TIOJIe, TapMOHUYECKUE
TOYEYHBIA 3apsisl, OAHOPOIHOE | UICAIBHOTO raza, | KonebaHus, MaTeMaTHYeCKUun
JIEKTPUYECKOE 1oJIe, | TOYCUHbIN 3apsJ, | MasTHUK, UCaJbHbIN NPYKUHHbBIN

31



OJIHOPOJIHO€ MAarHWTHOE TIOJIE,

TapMOHUYECKHE Kose0aHus,
MaTeMaTU4eCKUi MasiTHUK,
UJCaIbHBIN NIPY>KUHHBIN
MAasITHUK, rapMOHUYECKHE
BOJIHBI, HAcaTbHBIN
KoJie0aTeIbHBIN KOHTYp, TOHKAs
JINH3a; MoAeIeH aTtoma,

dTOMHOI'0 saJpa H KBaHTOBOM
MOACIHN CBE€Ta

OJTHOPO/IHOE

3IEKTPUUYECKOE nouie,
OJIHOPO/JIHOE ~ MAarHUTHOE
noe, rapMOHUYECKHE
KoyebaHusl,

MaTeMaTUUYECCKUM MasSTHUK,
WUJICATIbHBIM  TPY>KUHHBIN
MasTHHK, TapMOHUYECKHE
BOJIHBI, uJealbHbII
KojeOaTenbHbI  KOHTYP,
TOHKasi JIMH3a; MoJenen
aToMa, aTOMHOIO sjipa U
KBaHTOBOM MOJIENIN CBETa

MasiITHUK, TaPMOHUYECKHUE BOJIHBI,
HacaTbHBIN Kosie0aTeabHBIN
KOHTYp, TOHKas JIMH3a; MOJEJei
aTtoma, aTOMHOTO apa u
KBaHTOBOM MOJIEJIN CBETa

c(hOpPMHUPOBAHHOCTH YMCHHS
OOBSCHATH 0COOCHHOCTH
IIPOTEKAHUS buznvecKux
SIBJICHUI: MEXaHHUYECKOe
JBIDKEHUE, TETJIOBOE JBMKEHUE
YacTHUI] BELIECTBA, TEIIOBOE
paBHOBECHE, OpOYHOBCKOE
IBIKEHHE, nubdysus,
UCTIapeHue, KUTICHHE "
KOHJIEHCAllUs, IUIaBJICHHE W
KpHUCTaJUTU3AIHS,
HampaBJICHHOCTh
TEIUIOTIepeiaur, DIIECKTPU3ALUU
Tel, SKBUIMOTEHIMAIBLHOCTH
MTOBEPXHOCTH 3apsHKEHHOTO
MIPOBOJIHUKA,
AJIEKTPOMArHUTHON WHIYKIUH,
CAMOMHIYKIMH, 3aBUCHUMOCTHU
COIIPOTHBIICHUS
MIOJIYIPOBOJHUKOB "p-" u '"n-
TUNOB" ~ OT  TeMIeparyphl,
pe3oHaHca, UHTEpEepeHIINN
BOJIH, JU(paKIuH, IUCIEPCUH,
MIOJTHOTO BHYTPEHHET O
OTpa)KeHUs, dotorddexr,
¢buznyeckue MIPUHIHITBL
CIEKTPAIILHOTO ~ aHalM3a M|
paGotel nazepa, "ambda-" wu

"Geta-" pacmaapl saep, ramMma-
U3ITy4eHue siiep

yMEHUS OOBSICHATH
0COOEHHOCTH TMPOTEKaHUs
¢buznaeckux SIBJICHUM:
MEXaHUYECKOE JBHKEHHE,
TEIIOBOE JIBUKECHHE
Y4acTHUI] BEIIECTBA,
TEIIOBOE paBHOBECHE,
OpOYHOBCKOE  JIBUXKEHUE,
maddyszus, UCIapeHue,
KUIIEHUE U KOHJEHCalus,
IJIaBJICHNE "
KpHUCTaJITU3aIus,
HaIpaBJIEHHOCTb
TEIUIONEPEIauH,
ANEKTpU3aLNU Tell,
9KBUIIOTEHIIUAJILHOCTH
MTOBEPXHOCTHU
3apsHKEHHOTO TPOBOJIHUKA,
3JIEKTPOMATrHUTHOMN
UHAYKIUH,
CaMOMHTyKIIHH,
3aBUCHUMOCTH
COTIPOTUBIICHUS
MIOJIYIPOBOJHUKOB "p-" n
"n-tumnos" oT
TEMIIEPATyphl, PE30HAHCA,
uHTEpPepeHIn BOJIH,
IU(Qpakuuy, JIUCIEPCHH,
MIOJIHOTO BHYTPEHHETO

oTpaxkeHust, (GoTodddexT,
¢usznueckue  MPUHIUIBI
CHEKTPAJILHOTO aHaIh3a U
paboThl nazepa, "anbda-" u

- yMeeT OOBACHATh OCOOEHHOCTH
poTeKaHUs (PU3NUYECKUX SBICHUMI:
MEXaHUYECKOE JBUKEHUE,
TEIUIOBOE  JBIIKEHME  4YaCTHIL
BEUICCTBA, TEIUIOBOE PAaBHOBECHE,
OpOyHOBCKOE JBUKCHUE,
g dy3us, ucrapeHne, KuIeHue u
KOHJICHCALUs, IUIABJICHUE "
KPUCTAJUIM3AaLHsl, HAIIPABIECHHOCTh

TeIuIonepeiauH, JIEKTPU3aLUU
Tell, SKBUIOTEHIMAIBHOCTH
MIOBEPXHOCTU 3apsHKEHHOTO
MPOBOJAHMKA, 3JIEKTPOMarHUTHOMN
WHIYKIINH, CaMOMHIYKIIVH,
3aBUCUMOCTH COIPOTHUBIICHUS
MOJIyIpOBOJHUKOB  "p-" u  "n-
TUTIOB" oT TEMIIEPaTypHI,

pe3oHaHca, UHTeppepeHIIMH BOJIH,
Tupakuy, TUCIEPCUH, TOJIHOTIO

BHYTPEHHET O OTPAXKEHMS,
dororddexr, ¢buznueckue
MPUHIUITBL CIIEKTPaJIbHOTO

aHayM3a 1 paboThI J1azepa, "anbda-
" u "Oeta-" pacmajsl sjaep, raMMa-
U3JTydeHHE sITIep

"Oera-" pacmangel  szep,

ramMMa-u3JIydeHue siaep
c(OPMHUPOBAHHOCTh ~ YMEHHU | yMEHUS IIPUMEHATH | - yMEET IPUMEHATh  3aKOHBI
IIPUMEHSTh 3aKOHBI | 3aKOHBI KJIACCUYECKOM | KIIACCHYECKON MEXaHMKH,
KJIACCUYECKOU MEXaHUKH, | MEXAaHUKU, MOJIEKYJIIPHON | MOJIEKYJISIPHOM ¢buzuku 5
MOJEKYJIsIpHOH  u3uku U | Gusuku U | TEPMOAVHAMHUKH,
TEPMOJIUHAMUKH, TEPMOJIMHAMUKHU, JJIEKTPOIMHAMUKH, KBaHTOBOU
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ANEKTPOJMHAMUKHY, KBaHTOBOM
¢u3ukn g aHanM3a W
00BSICHEHUS SIBJICHU
MHUKpPOMHpa, MakpoMupa H
Meramupa, pa3iin4aTh YCIOBHS
[IPUMEHUMOCTH busnuecKux
3aKOHOB, TOHMMATh BCEOOIIHIA
xapaktep  (QyHIAMEHTAITbHBIX
3aKOHOB M  OTPaHHMYCHHOCTH
HUCIIOJIB30BaHUA YaCTHbIX
3aKOHOB; aHAITM3UPOBATh
buznueckue MIPOILIECCHI,
UCTIONB3YS OCHOBHBIE
ITOJIOKCHUA, 3aKOHBbI u
3aKOHOMEPHOCTH:

OTHOCUTCIIBHOCTH

MEXaHUYECKOTO JIBUOKCHUS,
bopMyIbI KWHEMATUKHU

PaBHOYCKOPEHHOTO JIBUKECHUS,
npeoOpa3zoBanust [amunes s
CKOPOCTH U NEPEMEILEHHUS], TPU
3akoHa HprooToHa, npuHIMI
OTHOCHUTEIIbHOCTH lNanunes,
3aKOH BCEMHUPHOTO TSTOTEHMUS,
3aKOHBI COXPAHEHHUs HMITyJIbCa
U MEXaHWYECKOW  DBHEpruw,
CB3b  paboOThl  CWJIBI €
W3MEHECHUEM MEXaHUYECKOU
DHEPrUH, YCIOBHS PAaBHOBECHUS
TBEP/IOTO TeJa; CBA3b JaBIICHUS
UJCAIBHOIO Ta3a €O CpexHel
KUHETUYECKOMN SHEpruen
TEIIOBOTO JBUKCHUS u
KOHIIGHTpAllUEed €ro MOJIEKYI,
CBSA3b TEMIIEpPATyphl BEILECTBA
CO CpeaHed  KMHETUYECKOU
SHEpPruerl €ro 4YacTHull, CBS3b
JaBJICHUSI HJ€aIbHOIO rasa ¢
KOHIIEHTpalel MOJIEKYI U €ro
TEMIIEPATYPO, ypaBHEHHUE
MenneneeBa-Knaneiipona,
NEPBBIN 3aKOH TEPMOJIMHAMUKH,
3aKOH COXpAHEHHUsS] PHEPruH B
TEIUIOBBIX IpOIECcCaX; 3aKOH
COXpaHEHMsI  DJIEKTPUUECKOTO
3apsna, 3aKO0H KyrnoHa,
MOTEHIUAIBHOCTh
AIIEKTPOCTATUYECKOTO 0JIs,
MIPUHLUIT CYINEpIO3ULINN
IIEKTPUYECKUX IOJIEH, 3aKOHa
Kynona; 3akonmsl Owma mid
y4acTKa LEeNU U U1 3aMKHYTON
SJIEKTPUYECKOM  IIE€MU, 3aKOH

ANEKTPOAUHAMUKH,
KBaHTOBOM (U3UKU IS
aHaiM3a W OOBACHEHUs
SIBJIEHU MHUKpPOMHUDA,
MakpoMHpa W Merammpa,
pasnuyarhb YCIIOBHSA
MIPUMEHUMOCTHU
(buznuecKux
MIOHUMATh
XapaxkTep
(dbyHIIaMeHTaJIbHBIX
3aKOHOB u
OTPaHUYEHHOCTH
WCTIOJB30BAHUSL  YACTHBIX
3aKOHOB; aHAJU3UPOBATH
¢u3nuecKkue  MPOIECCHI,
UCIIOJNB3YS OCHOBHBIE
MOJIOKEHHS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIIBHOCTh
MEXaHHYECKOTO
JIBYDKEHUS,
KHHEMAaTUKH
PaBHOYCKOPEHHOI'O
JIBYDKEHUS,
npeoOpaszoBanusa ['ammes
IS CKOpPOCTH u
nepeMeIeHus, TPH 3aKOHa

3aKOHOB,
BCEOOIIUI

(bopMyiibl

HrrotoHa, MIPUHLIAI
OTHOCUTEIBHOCTH
Tamunes, 3aKOH
BCEMUPHOI'O  TATOTECHUS,
3aKOHBI COXpaHEHUS
UMITyJIbCa u
MEXAHUYECKOW  DHEpIuHu,
CB3b pabOTBl CHIBI C
H3MEHCHHEM
MEXAaHUYECKOW  DHEPIuH,
YCIIOBHS paBHOBECHS
TBEPAOrO0  TeNa;  CBA3b

JTaBJICHUS HJI€aIbHOTO rasa
CO CpelHEeW KUHETUYECKON

SHEprueu TETJIOBOTO
JBUKEHUS u
KOHIIEHTpaluen €ero
MOJIEKYII, CBS3b
TEMIIepaTypbl BEIIECTBA CO
cpeaHen KUHETUYECKOMN
SHEpPruel ero  4YacTull,
CBSI3b JaBJICHUS
HJI€aTbHOTO rasa c
KOHLEHTpALMEN MOJEKYI
U €ro TEeMIEepaTypomu,

busuKn TUTS a”HaIM3a u
OOBSICHEHUS SBICHUH MUKPOMHDA,
MaKpoMHpa U MEramupa.

- pasinuyaer
MIPUMEHUMOCTHU
3aKOHOB,

- TOHUMAET BCeOoOIIMi XapakTep
dyHIaMEHTABHBIX ~ 3aKOHOB U
OTPaHUYEHHOCTh  HCIOJIb30BAHMS
YAaCTHBIX 3aKOHOB;

- aHAIU3UPYET buznueckue
IIPOLIECCHI, HCIIOJb3YSl OCHOBHBIE
MOJIOKEHUS, 3aKOHBI u
3aKOHOMEPHOCTH:
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO
JBUKEHUS, (OPMYJIbl KHHEMATUKU
PaBHOYCKOPEHHOTO JBUKEHUS,
npeoOpa3zoBanust  [anmumes st
CKOPOCTH M MEpEeMELIEHUs, TpHU
3aKOHA Herorona, [IPUHLIUI
OoTHOcUTeNbHOCTH ["anunes, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHBI
COXpaHEHUs HMITYJIbCa u
MEXaHUYECKON DJHEpPruu, CBA3b
paboThl CHJIBI C H3MEHEHHEM
MEXaHUYECKON SHEpruu, yCIOBHS
paBHOBECHsI TBEPAOIO TENA; CBA3b
JIABJICHUs HWJEalbHOIO rasa co
CpPEeIHEW KHHETHYECKOW DHEpruei
TEIJIOBOTO JIBUKECHUSI u
KOHLEHTpAallUel  €ro  MOJEKYJI,
CBSI3b TEMIIEpaTypbl BELIECTBA CO
CpPEIHEW KHHETHYECKOW DHEprueit
€ro YacTHll, CBA3b JIaBJICHUS
UJEABHOTO Ira3a ¢ KOHIEHTpauei
MOJIEKY]I U €ro TeMIIepaTypou,
ypaBHEHUE MenpeneeBa-
Knaneiipona,  nepBblii  3aKOH
TEPMOJUHAMUKH, 3aKOH
COXpaHEHMsI PHEPIUU B TEIIOBBIX
IIpolleccax; 3aKOH COXPAHECHMS
AIIEKTPUYECKOTO  3apsifia, 3aKOH
Kymnona, MOTEHIMATbHOCTh
AIIEKTPOCTATUYECKOTO 0JIs,
MIPUHIINIL CYIEepHO3UIINH
ANIEKTPUYECKUX  TIOJEH, 3aKoHa
Kynona; 3akonsl OMa jy1s1 yyactka
e Hu s 3aMKHYTOU
AIEKTPUYECKON IETIH, 3aKOH
Jxoyns-Jlenua, 3aKOH
AIEKTPOMArHUTHOM WHJYKLIHAH,
npaBwio  JleHnma, — mocTynatbl
ClelMaIbHON TEOpUHU

YCIIOBHS
(bU3UIECKUX
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Ixoyns-Jlenna, 3aK0H
AJIEKTPOMArHUTHON WHAYKIIUH,
npaBwio JleHuma, mocCTynathbl
CIIELUAJILHON TEOpUHU
OTHOCHUTEIBPHOCTH OMWHINTEHHA,
ypaBHEHUE OWHINTEWHA IS
dotoaddekra, 10050032017 SN °
BTOpOM  mocrtynatel  bopa,
OPUHLIMII  HEOINpPeAeIEeHHOCTH
['eitzenOepra, 3aKO0H
COXpaHEHHUs 3apsia, MacCOBOTO
YuClia M SHEPIHUH B SACPHBIX
peaxusx, 3aKOH
paauoaKTUBHOTO pacraja

ypaBHeHHE MeHeneeBa-
Kitaneiipona, IIEPBBII
3aKOH  TEpMOJUHAMUKH,
3aKOH COXpaHEHUS
SHEPTMM B TEIUIOBBIX
rporeccax; 3aKOH
COXpaHEHUs
JJIEKTPUYECKOTO  3apsja,
3aKOH Kynomna,
MOTEHIMATbHOCTh
3JEKTPOCTATHYECKOTO
oJIs, MPUHIUTT
CyNEpIIO3UIINI
JIIEKTPUYECKHUX oJIEH,

3akoHa KyioHa; 3aKkoHBI
OMma ;s ygacTka menu u

TS 3aMKHYTOU
BJIEKTPUYECKON LIETIH,
3aKOH xoynsa-Jlenna,

3aKOH 3JIEKTPOMAarHUTHOMN

UHIYKIIWH, IIPABUJIIO
Jlenna, IIOCTYJIaThI
CIELIMAJILHOU TEOpUU
OTHOCHTEIILHOCTH

OWHIITEWHA,  ypaBHEHUE
OuHIITEHA JUTST

dotorddekra, mepBHId U
BTOpOM mocTysatel bopa,

OTHOCHTEIIBHOCTH OUHIITEMHA,
ypaBHEHUE OiiHIITeHa A
dboTodrddekra, TEpBBIA U BTOPOI
[IOCTYJIaThI bopa, MPUHLINIT
HeomnpeneneHHOCTH [ elizenOepra,
3aKOH COXpaHEHUs 3apsna,
MaccoBOI'O YHCJIa U DHEPruu B
SIEPHBIX peakiusx, 3aKOH
paZMoaKTUBHOIO pacmaja

MPUHLUI

HEeOMpeeIeHHOCTH

Ieiizenbepra, 3aKOH

COXpaHEHHUs 3apsza,

MaccoBOTO qucia U

SHEPTMH B SIIEPHBIX

peaKnusx, 3aKOH

palnOaKTUBHOTO pacnaja
c(OPMHUPOBAHHOCTh ~ YMEHMH | yMEHUs OPUMEHSTH | - yMeeT IPUMEHSTh
PUMEHSTh OCHOBOTOJIararoime OCHOBOIIOJIATaoINe
OCHOBOIIOJIararme aCTPOHOMUYECKHUE aCTPOHOMHUYECKHE MIOHATHS,
aCTPOHOMUYECKHUE MOHSTHSI, | TIOHATHUS, TEOPUU U 3aKOHBI | TEOPUM M 3aKOHBI JJI aHajdu3a U
TEOPUH W 3aKOHBI JJISl aHalIM3a | JUId aHAJIM3a U 00bACHEHUS | OOBSICHEHUS ¢bu3nyecKkux
U 00bsAcHeHUs  (u3Mueckux | GU3MUECKUX  TMPOIECCOB, | MPOLECCOB  MPOUCXOASAIMIMX  Ha
IIPOLIECCOB, MPOUCXOIAIINX Ha | MPOUCXOIAINX Ha | 3B€3/]aX, B 3BE3JIHBIX CHUCTEMax, B
3Be3/ax, B 3BE3JIHBIX CHUCTEMaXx, | 3B€3JaX, B  3BE3JHBIX | MEXrajlaKTHYeCKON cpene;
B MEXIaJJaKTUYECKOM Cpele; | CUCTEMAX, B | IBHKCHUS HEeOeCHBIX Tel,

IBIDKECHUSA HeOECHBIX Te,
3BOJIIOLIMM 3Be31 U Bcenennon

MEKTaJJaAKTUYECKON CpeJe;
JOBUXXCHUA HCGGCHBIX TCII,
DBOJIIOLUHN 3BE3]I H
Bcenennoi

SBOJIIOINH 3Be31 U BeeneHHon

c()OPMUPOBAHHOCTh  YMEHUH
UCCIIeI0BaTh M aHATU3UPOBAThH
pazHooOpa3Hble  (hu3HUECKUe

YMCHHA HCCICAOBATh U
aHaJIM3UPOBAThH
pa3zHoOOpa3HbIe

- yMeeT UCCIIEIOBATh u
aHAJTM3UPOBaTh  pa3zHOOOpa3HbIE
dbusnuecKkue SBICHHS U CBOICTBA
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SBJICHUSI U CBOWCTBAa OOBEKTOB,
HOPOBOJIUTH  CaMOCTOSATENbHBIC
UCCJIEIOBAaHUS B pEAIbHBIX U
1a00paTOPHBIX YCJIOBHSIX,
YuTaTh W AHAIN3UPOBATH
XapaKTEePUCTHKN TPUOOPOB |
YCTPOMCTB, OOBACHATH
HOPUHIUIBI KX paOOTHI

(dbuzmveckue SABIEHUA U
CBOMICTBaA 00BEKTOB,
MIPOBOJUTD
CaMOCTOSATCIIbHBIC
WCCIIEIOBaHMS B PEAIbHBIX
u 1a0opaTOPHBIX
yCIOBUSIX,  4YUTaTh U
aHATM3UPOBATH
XapaKTePUCTUKU

npubOpOB M YCTPOHCTB,
OOBSACHATH NPUHLIUIBI HX
paboThI

00BEKTOB,

- TMPOBOJUT  CAMOCTOSITEIIbHBIC
UCCIECOBAaHUSA B pPEAIbHBIX U
71a00paTOPHBIX YCIOBHUSAX,

- YdTaeT W AHAIN3UPYET
XapaKTepUCTHKH  MPHOOPOB U
YCTPOMCTB,

- 00BSICHSIET IPUHIIHUIIBI UX PabOTHI

c(OpMHPOBAHHOCTh
IIPEACTABICHUN O
HOJIy4YeHUs
aCTPOHOMHUYECKUX
BJIaJICHUE
CaMOCTOSITENILHO
bopmynupoBaTh 1eJlb
UCCIIEI0OBAHNS (npoexra),
BBIJIBUT'aTh T'MIIOTE3bl HA OCHOBE
3HaHUS  OCHOBOIIOJIATAIOIIUX
(Gu3nUecKux 3aKOHOMEpHOCTEH
M 3aKOHOB, IIPOBEPATH HX
DKCIEPUMEHTAIbHBIMU
CpeICTBaMU; IJIaHUPOBaTh U
IIPOBOJUTH ¢dusnueckue
OKCIICPUMCHTBI, OIMUCBIBATE U
QHAIN3UPOBATh  IOJIyYEHHYIO
npu BBITIOJIHEHUHN
JKCHEpUMEHTa  HH(pOpMaIHIO,
OIpeNeNsTh JIOCTOBEPHOCTh
MIOJIyYEHHOT'0 pe3yJIbTara

MeToaax
Hay4HbIX
3HAHWM;
YMEHUSMHU

3HAHUE 0 MeTOo1axX
MOJTyYCHHUS HAy4YHBIX
ACTPOHOMHUYECKUX 3HAHUM;
OBJIA/ICHUE YMCHHSIMH
CaMOCTOSITENTEHO
(dhopMyIMpoBaTh 110313
uccaeaoBanus  (IIPOEKTa),
BBIJIBUTATh THUIIOTE3Bl HA
OCHOBE 3HAHUA
OCHOBOIIOJIATAIOIINX
(bu3mIecKux
3aKOHOMEPHOCTEM 51
3aKOHOB, TMPOBEPATH UX
IKCIIEPUMECHTATLHBIMH
CpeICTBaMU; IUIAHUPOBATh
U TPOBOAUTH (U3HUECKUE
IKCIIEPUMEHTHI,
OITHCHIBATH "
aHAJIM3UPOBATh
MOJTyYCHHYIO
BBITIOJTHEHUH
HKCIIEpUMEHTA
nH(OPMAIIHIO, OTIPEIENATh
JIOCTOBEPHOCTH
MOJIYYEHHOTO pe3yibTara

pu

- UMeeT MPEJCTaBICHUS O METO/1ax
MOJIyYEHUs Hay4YHBIX
ACTPOHOMUYECKUX 3HAHMIA;

- yMeeT CaMOCTOSITEJIbHO
dbopMynupoBath 1enb
uccie0BaHus (MPOEKTa),

- BBIJIBUTAET TUIIOTE3bl HA OCHOBE
3HAHUS OCHOBOIOJIararomx
(bu3MYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, IpOBEpSiET ux
AKCIIEPUMEHTATbHBIMU
CpEeICTBaMU;

- IUIAaHUpYyeT W IPOBOJUT
¢duznueckue 9KCIIEPUMEHTHI,
OIMCHIBAET u aHAJIN3UPYET
MOJIyUEHHYIO TPU  BBIIOJHEHUU
JKCIIEPUMEHTA uHpOpMaLHIO,
OnpeaeNnsiTh JIOCTOBEPHOCTD
IIOJIyYEHHOT'O pe3yJbTara

c(hOopMUPOBAHHOCTH YMEHUS
pemiatb pacyeTHbIE 3aJaud C
SIBHO 3aJaHHON ®W  HEsIBHO
3aIaHHOU ¢buznueckoit
MOJIEJIBIO: Ha  OCHOBAaHWH
aHalM3a YCJIOBUS BBIOMpATH
buznIecKue MOJIENH,
OTBEYAIOLINE TpeOOBaHUSM
3aJa4uM, MPUMEHSITHh (OPMYIIbI,
3aKOHBbI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3HUUYECKUX TEOpUi
npu WCI0Ib30BaHUU
MaTEeMaTUYECKUX METO/I0B
pemieHuss  3a7ad, MPOBOIUTH
pacyeTsl Ha OCHOBaHUU
MMEIOIINXCSA JIAHHBIX,

YMEHHUS pemarhb
pacueTHble 3a/1a4dl C SIBHO
3aJJaHHOU Hu HESIBHO
3alaHHOU ¢buznueckoit
MOJIETIbIO: Ha OCHOBAaHUU
aHaJIn3a yCIIOBUS
BBIOMpATh buznueckue
MOJIENH, OTBEUaIOLINE
TpeOOBaHUAM 3aJa4H,
MIPUMEHSITh bopmybl,
3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTYJAaThl (PU3UYECKHX
TeOpUi npu
HCII0JIb30BaHUU

MaTEMaTHYECKUX METON0B
pelieHus 3azad4,

- YMeEeT pelaTh pacueTHhIE 3a/1a4l
C SBHO 3aJlaHHOM U HESIBHO
3aIaHHON (PU3UYECKOIN MOJIETIBIO:

- Ha OCHOBaHMHU aHAJIM3a yCJIOBUS
BbIOMpaeT (u3HUECKHEe MOJEIH,
OTBEYAOINe TpeOOBaHUSAM
3ajauu,

- mpuMeHsieT (POpMyIbl, 3aKOHBHI,
3aKOHOMEPHOCTH M  IOCTYJIaThl
buznueckux Teopuit npu
UCTOJIb30BAHUU MAaTEMaTHYECKUX
METO/OB PELICHUS 3a1a4

- OPOBOJUT  pacueTsl  Ha
OCHOBAHMHU UMEIOIUXCS TaHHBIX,

- aHIM3MpYeT pe3ynbTaThl U
KOPPEKTHPYET METOMABI PEUICHUs C
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aHAJIM3UPOBaTh PE3YNbTaThl U
KOPPEKTHPOBAThH METOIbI
peLeHus c y4eToM
MOJTy4EHHBIX pe3yabTaTOB;
pelaTh KayecTBEHHbIE 3ajaud,
TpeOytomiue IIPUMEHEHUS
3HaHUM U3 pasHBIX pa3/esioB
Kypca (Qu3UKH, a TaKxke
MHTErpaluy 3HaHUN U3 JPYyrux
PEIMETOB
€CTECTBEHHOHAYYHOI'0  IUKJIA:
BBICTPANUBATh JIOTHYECKYIO
LEMOYKy  pacCyKIeHHH ¢
OIIOPON Ha U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (hu3HYecKue
SIBIICHHS

MPOBOJUTh pacyeThl Ha
OCHOBAaHMH  HMEIOMINXCS
JMaHHBIX,  AHAJU3UPOBATH
PE3YIIBTATHI u
KOPPEKTHPOBATh  METOJIbI
pelieHus c Y4ETOM
MOJIYYCHHBIX PE3y/IbTaTOB;
pemiarsb Ka4eCTBEHHBIE
3aJa4u, TpeOyromue

IIPUMEHEHHsI 3HAHUU U3
pasHBIX pa3felloB Kypca

¢bu3ukwy, a TaKKe
WHTErpaluy 3HaHUU U3
IPYTUX IIPEIMETOB
€CTECTBEHHOHAYYHOTO

LUKJIA: BBICTpauBaTh
JIOTUYECKYIO HENOYKY
pacCyXIeHHI C OOPOi Ha
W3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH u

(1)I/I3I/I‘IGCKI/IG SABJICHUA

YYETOM TIOJTYYCHHBIX PE3yJIbTaTOB;
- pemraeT KaueCTBEHHBIC 3a/1ayH,
TpeOyroe MPUMEHEHUsT 3HAHHUN
U3 pa3HBIX  pa3lenoB  Kypca
busuKH,

- TPUMEHSET 3HaHUSA W3 JAPYTUX
NPEMETOB E€CTECTBEHHOHAYYHOTO
UKJIA:

- BBICTpauBaeT  JIOTUYECKYIO
LEMOYKY PACCYKJIECHUH C ONOpOM
Ha W3Y4YCHHBIE 3aKOHBI,

3aKOHOMEPHOCTH U (U3NYECKHE
SIBJICHUS

c(OpMUPOBAHHOCTh ~ YMEHHUH | yMEHUsI AHAJIM3UPOBATh U | -  YMEET  AHAIM3UpPOBaTh U
AQHAIM3UPOBATh M OLIGHUBATH | OLICHUBATh  IOCJIEJICTBUS | OIICHUBATh MOCIEACTBUS OBITOBOM
MIOCJIEACTBUS OBITOBOM U | ObITOBOM U|H" IIPOU3BOJCTBEHHON
IIPOU3BOJCTBEHHON IIPOU3BOICTBEHHOU JESATEIBHOCTH 4eJI0BEKa,
JeSITeIbHOCTH YeJioBeKa, | AeSITEIbHOCTU  YEJIOBEKa, | CBA3AHHOMU C duznyecKkuMu
CBSI3aHHOW ¢  (pu3MYECKMMH | CBA3aHHOW ¢ (U3NYECKUMH | TPOLIECCaMH, c MO3ULUI
MPOLECCAMH, c TO3MIIMK | TpollecCaMH, C TIO3UIUN | KOJIOTHYECKOU 0€3011acCHOCTH;
HKOJIOTUYECKOM O€30MacHOCTH; | IKOJIOTUYECKOM - HUMEeT TNPEACTaBICHHA O
Ipe/ICTaBICHUH o | Oe3omacHoCTH; paloHaIbHOM
palnoHaIbHOM IIpEICTaBICHUN O | IPUPOJOIIOJIB30BAHUM, a TaKkKe
IPUPOIONOIB30BaHNH, 4 TAKXKe | pallMOHATbHOM pa3yMHOM HCIOJIb30BAHUU
pa3yMHOM UCIOJIb30BAHNH | IPUPOAOIIOJIB30BAHNN, A | JOCTH)KEHUN HAyKW M TEXHOJIOTHUI
JOCTHUKEHUIN HayKH U | TaKke pa3yMHOM | JUIsl  JajbHEHIIero  pa3BUTHUS
TEXHOJIOTHUH Ul JNajJbHEMILIEro | UCIOJIb30BAHUU YeJI0BEYECKOro 00IIecTBa
pa3BUTHSA YeJIOBEUYECKOro | IOCTKEHUH  HayKu H
oO1ecTBa TEXHOJIOTHUI TSt

NaJILHEUIIIETO pa3BuUTHS

YeJI0BEYECKOIro 00IIecTBa
OBJIaJICHUE pas3nuuHbIMM | pabota ¢ wuH(popMauuelt | - paboraer ¢  uHPopManuei
criocodamu paboTbI C | pu3uUecKkoro conaepkaHus | pU3MUECKOrOo  COJEpXKaHHs ¢
uH(popmanuen ¢buznyeckoro | ¢ HCIOJIb30BAHUEM | UCIIOJIb30BAHUEM  COBPEMEHHBIX
COJIEp’KaHUs C UCIIOJIb30BaHUEM | COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH,
COBpPEMEHHBIX MH(OPMALIMOHHBIX - yMeer KPUTHYECKH
UH(POPMALIMOHHBIX TEXHOJOTHH, | TEXHOJIOTUH, pa3BUTHE | AaHAIU3UPOBATh U OLIEHUBATh
pa3BUTHE YMEHHUH | yMEHUH KPUTHYECKOTO | TOCTOBEPHOCTD MOJTy4aeMoiu
KPpUTHYECKOIO  aHalM3a U | aHaJIn3a u OLIEHKHU | HHPOpPMALIUU
OLICHKH JIOCTOBEPHOCTH | IOCTOBEPHOCTHU
1oJy4aeMoi nHpopMaIyu noJry4aeMoi nHpopmanuu
OBJIaJICHHE OPTraHU3alMOHHBIMU | OpPraHU3AI[IOHHBIE u | - ymeer paboTaTb B Tpymme c
Y TI03HABATEJIbHBIMU YMEHUSIMU | I03HABATEJIbHBIE YMEHHUS | BBIIIOJHEHUEM pa3IMYHbIX
CaMOCTOSITENIbHOTO CaMOCTOSITEITLHOTO COLIMATIBHBIX POJIEH,
nproOpeTeHus] HOBBIX 3HAaHUH B | MPHOOpPETEHUS HOBBIX | - IJTAHUPYET paboTy TPYIIIBL,
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mporecce BBITIOJTHEHHMS | 3HAHHI B mporecce | -  palMoOHAIBHO  paclpenesseT
MPOEKTHBIX 5 y4eOHO- | BBITIOJTHEHUS MPOCKTHBIX U | JEATEIIBHOCTh B HECTaHIAPTHBIX
HCCIIEI0BATEIbCKUX pabort, | yueOHO- CUTYAIIUSX,
YMEHHSIMH pabO0TaTh B TPYIIE C | UCCIENOBATEILCKUX PadoT, | - aJeKBaTHO OIEHUBAET BKJIAJ
BBITTOJTHEHHEM pPa3IMYHBIX | YMCHHSIMH ~ paboTaTh B | K&KJIOTO W3 YYACTHUKOB IPYIIIBI B
COIMATIbHBIX poJiel, | TpymIe ¢ BBIIOJHEHUEM | PEIICHUE paccMaTpuBaeMoit
IUTAHUPOBATh PadOTy TPYIIbI, | PA3IMYHBIX  COIMAIBHBIX | MIPOOJIEMBI
paroHaIbHO pacmpenensiTh | poJei, TUTAHUPOBATH
JIESTSIIBHOCTh B HECTAHJIAPTHBIX | padoTy IPYIIIBL,
CUTYaIUsX, aJICKBaTHO | paIliOHAIBHO
OIICHMBATh BKJIAJ] KAXJIOTO H3 | PaCIPeaeisaTh
YYaCTHUKOB TPYIIIBI B PEIICHUE | IEATEIBHOCTh B
paccMaTpuBaeMoi MPoOIeMbI HECTaHIapTHBIX

CUTYaIUsX, aJIcKBAaTHO

OIIEHHUBATh BKJIAJ Ka)KI0ro

W3 YYaCTHUKOB TPYIIBI B

pelIeHue

paccMaTpuBaeMoint

po0IIEeMBbI
c(OpMHUPOBAHHOCTh MOTHBAIIMW | MOTHBAIMSI K Oyaymied | - TpOSBISECT  CTPEMIICHUS U
K Oyaymiel npodeccuoHanbHOH | TpodeccnoHanbHOM HaBBIKA K Oynmyuieit
JIEATEIbHOCTH 10 | JESITENbHOCTU 1o | mpoeCCHOHATBHON JCATSILHOCTH
CIIELIHATILHOCTAM (U3HKO- | CHIEIUAIBHOCTAM (DU3HMKO- | 0 CICHHAIBHOCTAM  (DHU3HMKO-

TEXHUYECKOTO MTPOPUIIS

TEXHUYECKOTO TTPOQHIIS

TEXHUYECKOTO PO
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