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1 HACIIOPT PABOYEM ITPOT'PAMMBbI YYEBHOI'O NPEAMETA
C00.02.02 «<PU3UKA»

1.1 ObnacTe MpUMEHEHHUS MMPOTPAMMBbI

Pabouas nporpamma ydeoHOro npeamMera «Dusnkay SBISETCS YaCThIO MPOrPAMMBbI TOATOTOBKU
CIIEUAIICTOB cpeaHero 38eHa B coorBeTcTBUU ¢ ®I'OC cpexnero odmiero oopa3oBaHus

1.2 Mecto y4eOHOro mpeaMeTa B CTPYKTYpE MPOrpaMMbl IMOATOTOBKU CIICIHAIMCTOB CPEIHETO
3BEHA!

VYuebnsiit npenmer COO0.02.02 «Pu3uka» OTHOCUTCS K AMCHUIUIMHAM 00I1e00pa3oBaTeIbHOM
HOATOTOBKH M M3Y4aeTcsl Ha yriyOJICHHOM ypOBHE.

1.3 Ilenn m 3amaun y4eOHOro mpeamera — TpPeOOBAaHUS K pe3yiabTaTaM OCBOCHHUS Y4eOHOTO
npeaMera:

Menn:

® (QopMupoBaHME y OOYYalOIIMXCS YBEPEHHOCTH B IEHHOCTH 0OOpa3oBaHMUs,
3HAYUMOCTH(PH3NICCKIUX3HAHUNTSICOBPEMEHHOTOKBATH(PUITMPOBAHHOTOCTICIIU AU CTAIIPHOCYIIE
CTBJICHUHETONPO(PECCHOHATBHONUICTEIHOCTH;

® (opmupoBaHuE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

® oOBJaJeHHE CHenu(YUIECKONd CUCTEeMOH (U3NYECKUX TMOHATUH, TEPMHUHOJIOTHEH W
CHUMBOJIUKOH,

® OCBOCHHE OCHOBHBIX (DM3MUECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJaJieHHe OCHOBHBIMH METOJAMH HAYYHOTO MMO3HAHMS TPHUPOJIBI, HCIIOIB3YEMbIMHU B
¢usuke (HaOrojeHHWEe, ONMCAHWE, W3MEPEHHE, BBIABIDKCHHE THMIIOTE3, IPOBEICHUE
9KCIICPUMEHTA);

® OBJIaICHUC YMCHHUAMHA O6pa6aTBIBaTB JAaHHBIC SKCIICPUMCHTA, OOBSICHATH IMMOJIYYCHHBIC
PE3yibTaThl, YCTAHABJIINBATL 3aBUCUMOCTU MCIKIAY (I)I/ISI/I‘IGCKI/IMI/I BCINMYHMHAMH B Ha6HIOI[a€MOM
SBJICHUH, A€J1aTh BbIBO/bI,

® (hopMUpOBaHHE YMEHHUS pelIaTh (GU3HUECKUE 3a]Ja4l Pa3HbIX YPOBHEH CI0KHOCTH;

® Dpa3BUTHE I[IO3HABATEJIbHBIX MHTEPECOB, HHTEUIEKTYaJbHBIX M  TBOPYECKHUX
croco0OHOCTe B mpoliecce MpUOOPETeHUs! 3HaHUM C MCIIOJIb30BaHUEM pa3IMYHBIX MCTOYHHKOB
uH(pOpMallMd M COBPEMEHHBIX HMH()OPMALIMOHHBIX TEXHOJIOTUH; yMEHMH (OopMynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TO3MLMIO IO OTHOUIEHHIO K (U3MYecKor HHopMaru,
MIOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB;

® BOCHHUTAHHE YYBCTBA TOPJIOCTH 32 POCCUHCKYIO (DU3MUECKYIO HAYKY.
OcBoenue cojaepxkanus ydeOHoro mnpeamera «®Pusnka» OOECHEeUMBAET JAOCTHXKEHUE
00y4aroIyUMUCS CIeYIOIUX Pe3yIbTaTOB!

HpeI[MeTHLIe pe3yJabTaThbl H3YYCHHUSA Oﬁpa3OBaTeﬂbH0ﬁ NnmporpaMmmblI:

1) chopMUpOBaHHOCTH TPEICTABICHUH O pONM M MecTe (GU3MKM W aCTPOHOMHUH B
COBPEMEHHOM HayyHOM KapTWHE MHpa, O cHcTeMooOpasywolied ponu (U3MKKM B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKM W COBPEMEHHBIX TEXHOJOIMH, O BKJIAJE€ POCCHUICKUX H
3apyOeXHBIX yUYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, IOHUMaHHe (U3UUYECKON CYyIIHOCTU
HaOJII01aeMBbIX SBJICHUH MUKPOMHUpPA, MAKPOMHpA U MEraMupa; MOHUMAaHUE POJIM aCTPOHOMMUH B
MPAKTUYECKON NEATEIbHOCTH YelOBEeKa U JajbHEHIIeM HayYHO-TeXHHUUYECKOM Pa3BUTHUH, POJIH
¢u3uKku B GOPMHUPOBAHUU KPYro30pa U GyHKIMOHAIHHON IPaMOTHOCTH YeJIOBEKa JJIsl PeLIeHUs
MPAKTUYECKHX 3aj1ay;

2) chopMUPOBAaHHOCTh yMEHHWH pacro3HaBaTh (uU3NUecKue sBieHUs (MPOLECcCh) U
OOBSCHATh HMX HA OCHOBE W3YYCHHBIX 3aKOHOB. PABHOMEPHOE U PaBHOYCKOPEHHOE
NPsIMOJIMHEHHOE JBIDKEHHE, CBOOOTHOE MajJeHHE TeN, ABM)KEHHE IO OKPYKHOCTH, MHEPIHS,
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B3aMMOJICHCTBUE TeJ, KoJieOaTeIbHOE NBM)XCHHE, PE30HAHC, BOJHOBOE JABMXKEHUE, muddy3us,
OpOYHOBCKOE ABM)XCHHE, CTPOSHUE KHUJIKOCTEH M TBEPIbIX TeJl, M3MEHEHHE 00beMa Ten MpH
HarpeBaHuu (OXJI&KIECHUH), TEIJIOBOE PAaBHOBECHE, HCIIAPEHHE, KOHJEHCAIMs, IUIaBJICHUE,
KPUCTAJUIM3aLMs, KHUIICHWE, BIAXHOCTb BO3/1YyXa, CBiI3b CPEIHEW KUHETUYECKOM DJHEpPruu
TEIIOBOTO JBM)KCHHS MOJICKYJI ¢ aOCOJIFOTHOM TeMIlepaTypoi, MOBBIIICHHUE JIABJICHHS ra3a Mpu
€ro HaI‘peBaHI/II/I B 3aKpBITOM COCYIIC, CBSI3b Mem;[y HapaMeTpaMI/I COCTOAHHUA Ta3a B
M30IpOoIeccax; JCKTPHU3ALMS TEJI, B3aUMOJICHCTBUE 3apsI0B, HarpEeBaHUE MMPOBOIHUKA C TOKOM,
BSaHMOI[efICTBHe MAarHuToOB, BHGKTpOMaI‘HI/ITHaH I/IH,Z[yKI_[I/ISI, HeﬁCTBHe MArHuTHOT'O IIOJII Ha
MPOBOJAHMK C TOKOM H JBWXKYIIMKCS 3apsjl, OSJCKTPOMArHUTHBIC KOJICOAHHWS M BOJIHBI,
NPSIMOJIMHEHHOE paclpoCTpaHEHHWE CBETa, OTpPaKCHUE, TMpeIoMIICHHE, HWHTephepeHIIHs,
madpakys U TOJsApH3alisa CBETa, JUCHEpCcHs cBera; (poTodnekTpuueckuil 3(hdeKT, cBeToBOE
JABJICHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aromMa BOAOPOJA, €CTECTBCHHAs U
HCKYCCTBCHHAS PaOaKTHBHOCTD,

3) BHaJeHUEC OCHOBOIOJATAIONIMMHA  (PU3UUYCCKUMH TOHATHUSAMH U  BEJIMYHUHAMHU,
XapakTEPU3YIOIUMH  (U3HYECKHE MPOLECChl (CBS3aHHBIMH C MEXAHHMYCCKHM JIBHYKCHHEM,
B3aUMOJICICTBUEM TEJI, MEXaHUYECKMMU KOJCOAHUSMU U BOJIHAMH, aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM BEIIECTBA, TEIUIOBBIMU IMPOIECCAMH; JJICKTPUUYECKUM W MarHUTHBIM IOJISIMH,
ANEKTPUYECKUM TOKOM, OJJICKTPOMATHUTHBIMU KOJICOAHUSIMU M BOJIHAMH, ONTHYECKHUMH
SBJICHUSMH;  KBAaHTOBBIMU  SIBJICHUSIMM, CTPOCHHEM aToMa M  aTOMHOIO  sjpa,
PaZMOaKTHBHOCTBIO);  BJIAJCHHE OCHOBOIIOJIATAIONIMMH  ACTPOHOMHUYCCKMMH  TTOHSATHIMH,
MO3BOJISIONIMMHE  XapaKTepU30BaTh IMPOILIECChI, MNPOUCXOJAIINE Ha 3BE3/1aX, B 3BE3JIHBIX
CHUCTEMax, B MEXTAJIAKTUYECKON cpeje; ABM)KCHHE HEOECHBIX TeJ, HBOJIIOIHUI0 3BE3 M
Bcenennoii;

4) BnajicHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOpUIMH (3aKOH BCEMUPHOTO TSAroTeHus, |,
Il u Il 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXAHMYECKOW HIHEPruu, 3aKOH COXPaHCHHS
UMITYJIbCA, MPUHIUI CYIEPIIO3UIIUN CHJI, TPUHIUI PAaBHOIPABHOCTH HHEPITUAIBHBIX CHUCTEM
0TCYETa; MOJICKYISPHO-KHHETUYCCKYIO TCOPUIO CTPOCHHMSI BEIECTBA, I'a30BbIC 3aKOHBI, MEPBHIi
3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUs JEKTPUIECKOTo 3apsja, 3akoH Kyrnona, 3akoH Oma
JUTS y4acTKa 1ernu, 3akoH OMa JUis TIOJTHOM 3IIEKTPUIEeCKOu 11enu, 3akoH J[xoysns - Jlenia, 3akoH
DJICKTPOMArHUTHOW WHAYKIIMHM, 3aKOH COXPAHCHHUS DHEPTUH, 3aKOH MPSMOJIMHEHHOTO
pacmpocTpaHEHHUs] CBETa, 3aKOH OTpPa)XEHHs CBeTa, 3aKOH MPEIOMIICHUS CBETa; 3aKOH
COXPAHCHHS SHEPTUH, 3aKOH COXPaHEHUS UMITYJIhCa, 3aKOH COXPAHEHUS JIEKTPUICCKOTO 3apsia,
3aKOH COXpaHEHHWs MacCOBOTO YHCIA, IMOCTYJaThl bopa, 3aKOH paJdOaKTHBHOTO pacraja);
YBEPEHHOE HMCTIOJIh30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH NMpH aHaN3e (PU3UUIECKUX SBIICHUH U
IPOIIECCOB,;

5) yMeHHMe YYHMTHIBATH TPAHHUIBI MPUMEHCHHS H3YYCHHBIX (HU3UUYESCKUX MOJICIICH:
MaTepualibHas TOYKA, MHEpPLHAIbHAs CHCTEMA OTCYETA, WUJICAIBbHBIM ra3; MOAEIN CTPOCHUS
razoB, )KHUJAKOCTEW M TBEPABIX TE€J, TOUCUHBIA AJIEKTPUUECKUN 3apsl, SAepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Spa MPH pelieHny GU3NIecKux 3a1ad,

6) BIaJieHHMEe OCHOBHBIMH METOJAMU HAYYHOTO TIO3HAHHWS, HCIOJb3YyeMbIMH B (DU3HKE!
IPOBOJUTH MPSIMBbIE M KOCBEHHBIE M3MEpEHHs] (U3MUECKUX BEIHYUH, BBHIOMpAs ONTUMAJbHBIN
croco®d Mu3MEpeHHs] W HUCIOJIb3Yys M3BECTHbIE METObl OLEHKHU IOrPEHIHOCTEN H3MepeHui,
IPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (M3UUECKUX BEIMYUH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpEHUH, OOBSCHITH MOJTYYEHHbIE PE3yJbTaThl, UCHOJb3Ys (U3MUECKHUE TEOpUH, 3aKOHBI U
MOHATHUS, W JIeNaTh BBIBOJBI, COONIIOJATh MpaBHUia OE30MacHOro Tpyda MNpU MPOBEIECHUH
HCCJIEIOBAaHUM B paMKaxX y4eOHOIo 3KCIepUMEHTa U y4eOHO-HCCIeA0BaTENbCKON AesITebHOCTH
C HUCIMOJIb30BAHUEM IIM(PPOBBIX H3MEPUTENBHBIX YCTPOMCTB M J1aOOPAaTOPHOrO 0OOpPYIOBaHMS;
c(OpMUPOBAHHOCTh TMPEJICTABICHUH O METOAAaX IMOJIY4YEeHUs HAYYHBIX aCTPOHOMHUYECKUX
3HAHUH;



7) chopMHUPOBAHHOCTH YMEHHSI PEIIaTh PACUCTHBIE 33Jaud C SBHO 3aJaHHON (U3HYECKOMN
MOJIEJIbIO, UCTIONB3Yys (M3MUECKUEe 3aKOHBI M MPHUHIIMITB;, HA OCHOBE aHajN3a YCJIOBHUS 3a7adu
BBIOMPATh (PU3HYECKYIO MOJIEIb, BBIACIATh (PU3UUYECKHUE BEIUMYUHBI U (hOPMYJIbI, HEOOXOIUMBIE
JUISL €€ pEeIICHUs], MPOBOJAHWTH pPAcyYeThl W OIEHUBATh PEATLHOCTh MOJYyYEHHOTO 3HAYCHHS
(GU3NYeCKOil  BENMYMHBI, peliaTh  Ka4yeCTBEHHBIC  3aJaud, BBICTpaWBash  JIOTMYECCKH
HENIPOTUBOPEUYHBYIO IIEMOYKY PACCYKICHHUH C OMOPOI HAa M3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKHUE SIBJICHUS,

8) copMUpOBaHHOCTh YMEHUS PUMEHSTD MOJYYCHHbBIC 3HAHUS JIJIsl OOBSICHEHHSI YCIIOBUI
NpoTeKaHus (PU3NYECKUX SBICHUH B NPUPOAE M JUIS NMPUHATHA MPAKTHUYCCKUX PpEIICHHH B
MOBCEHEBHOM JKM3HM Juii oOecrieueHust O€30MacHOCTH MpU OOpameHHMH ¢ OBITOBBIMH
npubopaMH M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3/0pOBbS M COOJIIOJICHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOLIEH cpeje; MOHMMaHUuE HEOOXOAWMOCTH NMPHUMEHEHHS
JOCTHXKEHUI (PU3NKU M TEXHOJIOTHH ISl palliOHAIBHOTO TIPHPO/I0NOIb30BaHNS;

9) chopMUPOBAaHHOCTh COOCTBEHHOW MO3MIIMKM 10 OTHOIICHHIO K (U3UYCCKOMH
UHPOpPMAIIMK, TOJIYy4aeMOW W3 Pa3HbIX MCTOYHHKOB, YMEHHUH HCIOJIb30BaTh [H(POBHIC
TEXHOJIOTUU JUIsl TOKMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMU U TPEIACTABICHHS y4eOHOH W
HAYYHO-TIONYJISIPHOW WH(POPMAIIUU; PA3BUTHE YMEHHH KPUTHYECKOTO aHAJIM3a MOJy4aeMOil
uH(popMaluy,

10) oBnajseHre YMEHUAMH PabOTaTh B TPYIIIE C BBIMOJHCHUEM PAa3IHYHBIX COIMATbHBIX
poJsiei, TmIaHupoBaTh Pa0OTy TPYMNIbI, pPAIMUOHAIBHO pacHpelnessiTh JeATEeIbHOCTh B
HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYIMIbI B
pelieHue paccMaTpuBaeMoil IPOOIIEMBbI;

11) chopMupOBaHHOCTH TOHUMAHUS POJIU (HU3UKUA B SIKOHOMHUYECKOM, TEXHOIOTHYECKOH,
COLMAIBHOM M OSTHYECKOW cdepax IesITeNbHOCTH 4YEIOBEKa, pOJM M MecTa (QHU3UKU B
COBPEMEHHOM HAay4YHOM KapTMHE MHpA, POJIM ACTPOHOMHUHM B IPAKTUYECKOH NEATEIBHOCTH
YCJIOBEKA U I[aJ'IBHCI\/JIIHGM HAayYHO-TCXHUYCCKOM paSBI/ITI/II/I;

12) chopmMHpPOBaHHOCTH CHCTEMBI 3HAHHN O (DU3UUSCKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, ACHUCTBYIOIIMX HA YPOBHAX MHUKPOMHpA, MAKPOMHpPA U METaMHpa, IPEICTABICHUU O
BceoOIeM XxapakTepe (HU3MUECKUX 3aKOHOB; MPEICTABICHUH O CTPYKType MOCTPOCHUS
(bu3nyecKoil TEOpUH, YTO MO3BOJIUT OCO3HATH POJIb (DYHIaMEHTAIbHBIX 3aKOHOB U MPUHIUIIOB B
COBPEMEHHBIX MPEIACTABICHUAX O IMPUPOAE, IOHATh TIPAHMULBI IMPUMEHHMOCTU TEOPHH,
BO3MOKHOCTH MX IPUMEHEHHUSI ISl ONMMCAHUS €CTECTBEHHOHAYYHBIX SIBJICHUH U IIPOLECCOB;

13) chopMHUPOBAHHOCTH YMEHHS pa3IHyaTh YCIOBHS NPUMEHHMOCTH  MOJEIeH
GU3NUEeCKUX TNl M TPOLECCOB (SIBICHMIA): HMHEpUIHANbHAS CHCTEMa OTCUeTa, MarepuaibHas
TOYKa, PAaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE MajieHue, abCoNOTHO ympyras aedopmarius,
a0COJIIOTHO yINpyroe M aOCONIOTHO HEYIMPYroe CTOJKHOBEHHUS, MOJENeH Tas3a, >KUJIKOCTH M
TBepAOro (KPHCTAIMUECKOT0) Tejla, WICATbHOTO Ta3a, TOYCUHBIM 3apsijl, OJHOPOIHOE
ANEKTPUYECKOE  TOJIE, OJHOPOAHOE€ MArHUTHOE TOJie, TapMOHUYECKHE KOJeOaHwus,
MaTeMaTUYECKU MAaATHUK, WICAJIbHBIA IPY>KUHHBIA MAasATHUK, TapMOHUYECKHE BOJIHBI,
UJeaNbHBIA KOJIEOAaTeTbHBI KOHTYp, TOHKas JHMH3a; MOJEJeH aroma, aTOMHOTO sapa |
KBaHTOBOM MOJIEC]IM CBETA,

14) chopMupOBaHHOCTh yMEHHS OOBSACHATH OCOOCHHOCTH MPOTEKaHHS (QH3HMYECKUX
SIBIICHUI: MEXaHWYECKOe [BW)KCHHE, TEIUIOBOE MBIDKEHHE YAaCTHI[ BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOyHOBCKoe JBWXeHue, auddysus, ucnapeHue, KHUIIEHHE M KOHJEHCAlus,
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IUTaBJICHWE W  KPHUCTAUIM3AIlWsi, HAMpaBJICHHOCTh TEIUIONIEPENaun, dJICKTPU3AIMHA  Tel,
OKBUITOTCHIIMATLHOCTH MTOBEPXHOCTH 3apsHKEHHOTO MPOBOIHUKA, AIEKTPOMArHUTHOW MHTYKITHH,
CaMOMHYKIIMH, 3aBHCHUMOCTH CONPOTHUBIICHHUS IOJYNPOBOAHMKOB '"'P-" u "n-TUmoB" oOT
TEMIEPATyphl, pPE30HaHCa, WHTEpPPEpEeHIIUU BOJH, AU(PAKIUU, TUCHEPCHUH, MOJHOTO
BHYTPEHHETro oTpakeHus, (orodpdekt, Gu3nuecKkue NPUHIUIBI CHEKTPaIbHOTO aHau3a H

paboTsl nazepa, "anbda-" u "dera-" pacnasl saep, raMMa-u3IydeHUE sep;

15) cdopMHpPOBaHHOCT, yMEHHI MPUMEHSATh 3aKOHBI KJIIACCHYCCKOW MEXaHHUKH,
MOJICKYJISIPHOW (DU3UKH ¥ TEPMOJIMHAMUKH, dJIEKTPOJUHAMUKY, KBAHTOBOW (DU3UKH JIJISl aHAIA3A
U OOBSCHEHHS SIBJICHHI MUKPOMHpA, MAaKpOMHpPa M MEraMHupa, pa3jindarh YCIOBHUS (IpaHHMIIbI,
00/1acTH)  MPUMEHUMOCTH  (DU3MYCCKMX  3aKOHOB, IIOHMMATh  BCEOOIIMI  XapakTep
dyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHHYECKON DHEPIruu, 3aKOH COXPaHCHHS
HMMITYJIbCA, 3aKOH BCEMUPHOIO TATOTEHUS, MEPBbIA 3aKOH TEPMOJUHAMHKHU, 3aKOH COXPAHCHUS
9JIEKTPHYECKOTO 3apsijia, 3aKOH COXPAaHEHHS DSHEPIHH) W OIPAaHMYCHHOCTH HCITOJIb30BAHHS
YACTHBIX 3aKOHOB; aHAIM3UPOBATH (PU3NYECKUE MPOIIECCHI, UCIIOJIBb3ys OCHOBHBIE MOJIOXKEHHUS,
3aKOHBI M 3aKOHOMEPHOCTHU: OTHOCUTEIBHOCTh MEXAHMYECKOTO JBWXKCHHS, (HOPMYJIBI
KHHEMaTUKU PaBHOYCKOPEHHOTO JBWIKEHHUA, MpeoOpazoBanusi [amumes s cKopoct |
NepeMeIleHus], Tpu 3aKkoHa HbroTOHA, MPUHLMI OTHOCUTENBHOCTH ["anuiies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHECHHS MMITYJIbCA M MEXAHWYECKOW SHEPTHH, CBSI3b PAOOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON 3HEpruu, YCJIOBHUS PAaBHOBECHS TBEPAOrO Teja, CBS3b JABIICHUS
UJICAIBHOIO ra3a co CpeHel KMHETMYECKOW SHEPIUEH TEIJIOBOTO JBMXKEHHUS M KOHLICHTPALUEH
€ro MOJIEKYJ, CBSI3b TEMIEPATYphl BEIIECTBA CO CPEIHEW KMHETUYECKON SHEPrueu ero 4acTwil,
CBSI3b JIABJICHUS MACATBHOTO ra3a ¢ KOHLIEHTpaluMel MOJIEKYJ U €r0 TeMIEpaTypor, ypaBHEHUE
MenneneeBa-Kianeiipona, nepBbiii 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS HSHEPruu B
TEIUIOBBIX MPOLIECCAX; 3aKOH COXPAHEHUS JJIEKTPUYECKOTro 3apsiaa, 3akoH KyioHa,
MOTEHIUAIBHOCTD 3JEKTPOCTATUUECKOTO IOJIs], IPUHLUII CYNEPIO3ULIMU FNEKTPUUECKUX TOJEH,
3akoHa Kynona; 3akonst OMa i ydacTka LeNH U ISl 3aMKHYTOM 3JIEKTPUYECKOM 1IeTH, 3aKOH
Jxoyns-JIeHa, 3akOH S3JEKTPOMarHUTHOM MHAYKIMHM, npaBwio JIeHua, mocTyiarsl
CIICLUATILHONM  TEOpUM  OTHOCUTEIBHOCTH  ODUWHINTEHA, YypaBHEHHME OWHINTEHHA IS
dororddekra, nepBuiit 1 BTOpol noctynatel bopa, npuHun HeonpenenenHoctu [ eizendepra,
3aKOH COXpaHEHHWs 3apsja, MacCOBOIO 4YHWCIAa M DSHEPrUM B SANEPHBIX PEAKLIHAX, 3aKOH
PaaMOaKTUBHOIO pacnaja,

16) chopMHPOBAHHOCTH YMEHHH MPUMEHSITH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKUE
MOHSITHSI, TEOPUU U 3aKOHBI JUIsl aHATTN3a U O0BSICHEHHS (PU3NYECKUX MPOIIECCOB, MPOUCXOIALTIX
Ha 3B€31aX, B 3BC3IHBIX CUCTEMAX, B MC)KFaHaKTquCKOfI cpene; ABUXXCHUA H€6GCHI>IX T,
9BOIIOIUH 3Be3] U BcelleHHOH,

17) chopMHpPOBAaHHOCT, YMEHHWI HCCIEIOBaTh W aHAIU3UPOBATH Pa3HOOOpA3HbBIC
¢u3nyeckre SIBIEHUS U CBOWCTBA OOBEKTOB, MPOBOJUTH CAMOCTOSATENbHBIE HCCIEIOBaHHS B
peaIbHBIX U JIAOOpATOPHBIX YCIOBHSX, YUTaTh M aHAJIM3UPOBATh XaPaKTEPUCTUKHU MPUOOPOB U
YCTPOMCTB, OOBSCHATH MPUHLUIIBI UX PaOOTHI;

18)  chopMHUpOBaHHOCTH  TMPEACTABICHWH O  METOJAaX  IMOJYYCHHS  HAYYHBIX
ACTPOHOMUYECKUX 3HAHUH, BIAJICHHE YMEHUSIMH CaMOCTOSTENbHO (hopMynHpoBaTh IIeNb
uccinenoBanust (MPOeKTa), BBIABUTATh THUIOTE3bI HA OCHOBE 3HAHHS OCHOBOIOJATAFOIINX
(bU3MYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX IKCIEPUMEHTAIBHBIMH CPEICTBAMU,;
IUTAHUPOBATh W TIPOBOJWUTH (DU3MUECKHE DKCIEPUMEHTHI, OMKCHIBATE W aHAJIU3WPOBATH
MOJYyYEHHYIO TPHU BBHIMOTHEHUH OHKCIEPUMEHTa WH(OPMAIIMIO, OMPEAENsiTh IOCTOBEPHOCTD
MOJTY9YeHHOTO Pe3yiIbTara,

19) chopMHpPOBaHHOCTH YMEHUS pELIaTh PACUETHBIC 337a4d C SBHO 3aJaHHOW M HESBHO
3aJaHHOW (DM3MUYECKON MOJEeNIbI0; Ha OCHOBAaHMHU aHalli3a YCJIOBHUS BBIOMpaTh (pu3MUeckue
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MOJIEJIH, OTBEYAIOIINE TPEOOBAHUAM 3a/1a4, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3UYECKUX TEOPUH TPU HUCIOIB30BAHUM MAaTEMATHYCCKHX METOOB PEIICHHS
3aj1a4, TPOBOJIUTH PAcUYeThl HA OCHOBAHMU MMEIOIIMXCS JAaHHBIX, aHATM3UPOBATh PE3YJIbTaThl U
KOPPEKTHPOBATh METO/IbI PEIICHHUS C YUETOM MOJYUYCHHBIX PE3yJIbTaTOB; PelIaTh KaueCTBCHHBIC
3a7a4d, TpeOyrolMe NPUMEHEHHsS 3HAaHHA W3 Pa3HBIX pas3leioB Kypca (U3UKH, a TaKKe
UHTErpallii 3HAHUH W3 JPYTdX MPEIMETOB ECTECTBEHHOHAYYHOTO IIMKJIA: BBICTPAHUBATh
JIOTUYECKYI0 IEMOYKY PACCYKICHHUH C OMOPOH Ha H3yYeHHbIC 3aKOHbBI, 3aKOHOMEPHOCTH H
busznyecKue SIBICHHUS,

20) chopMUPOBaHHOCTh YMEHHUIl aHAIM3UPOBATH M OIICHUBATh MOCIICACTBHS OBITOBOW U
MIPOU3BOJICTBEHHON JICATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C (U3MYECKMMH TIPOIECCaMU, C
MO3UIUI 9KOJIOTHYECKON 0e30MacHOCTH; Ipe/ICTaBICHUM 0 paloHaIbHOM
MPUPOJONOIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JAOCTHXKEHUU HAYKU M TEXHOJIOTHI
JUTSI TATbHEWIIEro pa3BUTHS YEII0BEYECKOro 00IIeCTBa,

21) oBiageHHWE pa3IMYHBIMU criocobamu paboThl ¢ uHbopManued (HU3NIECKOTO
COZICpP)KaHHsI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH, pa3BUTHE
YMEHHUH KPUTHYECKOTO aHaIM3a U OLICHKHU JIOCTOBEPHOCTH MOJTydaeMoi HHPOPMAIIUH;

22) oBnajicHHE OPraHM3ANMOHHBIMH M IMO3HABATEIbHBIMUA YMEHHSIMH CaMOCTOSTEIHLHOIO
NpHOOPETEHUsT HOBBIX 3HAHWW B MPOIECCE  BBIMIOJHEHUS MPOCKTHBIX ©  y4eOHO-
UCCIICIOBATEIbCKUX paboT, YMEHHSIMHU paboTaTh B TPYINE C BBITOJHEHHEM pa3IHYHBIX
COIMATILHBIX POJICH, TNIAHUPOBATH PAabOTy IPYIIIBI, PAIIIOHATHHO PACTIPEICNISTh IeATESIHHOCTD B
HECTaHJAPTHBIX CUTYAIIMsIX, aJ[cKBaTHO OLICHUBATh BKJIAJ] KaKIOTO M3 YYaCTHHUKOB TPYIIIbI B
pelieHue paccMaTpuBaeMoil IPOOIIEMBbI;

23) chopMHPOBaHHOCTH MOTHBAIIMK K Oymayiieil mpoheCCHOHAIBLHON IESITEIbHOCTH IO
CHEIUATBHOCTSIM (PU3UKO-TEXHUIECKOTO TTPODHIIS.

JInuHOCTHBIE pPe3yJbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpPaMMBbl:

1) rpasxaancKoOro BOCIHUTAHMSL:

c(hOpPMUPOBAHHOCTh TPAKIAHCKONW TMO3UIIMHM OOYUYaIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IeCTBa,;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 0053aHHOCTEH, YyBaOKEHUE 3aKOHA U MIPABOMIOPSIIKA,;
MPUHATHE  TPAJWIMUOHHBIX  HAIMOHAIBHBIX, OOIICUETIOBEYECKUX TyMAHUCTUYECKUX H
JEMOKPaTHYECKUX LIEHHOCTEN;

TOTOBHOCTb  NPOTHUBOCTOSITh  MJICOJIOTHU  OKCTPEMM3Ma, HalMOHalu3Ma, KceHohoouw,
JUCKPUMMHAIIMH TI0 COLMATIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM,
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HWHTEpEcax TpaxJaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPaBJICHUH B 00II€00pa30BaTENbHON OpraHU3aIMU U JIETCKO-FOHOIIECKUX
OpraHu3aIMsX;

YMEHHE B3aHMOJECHCTBOBATH C COIMATLHBIMA MHCTUTYTAMH B COOTBETCTBHH C MX (PYHKIHUSIMH U
Ha3HAYCHUEM,

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IESATENBHOCTH;

2) maTpPHOTHYECKOTO BOCIUTAHHUSL:

c(hOpMUPOBAHHOCTh POCCHICKON TPaXTAHCKOW HACHTHYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHOM, TOpAOCTH 3a CBOM Kpai, CBOXO
PonvHy, CBOM SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOILIEHUE K TOCYJApPCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY W HPUPOJIHOMY
HaclleIMI0, MNaMATHUKAM, TpaaulusM HaponoB Poccuu, noctmxenussMm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYAE;

uaeiHas yoeXJIeHHOCTh, TOTOBHOCTh K CIYy)KeHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a
ero cynsoy;



3) JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHSL:

OCO3HAHMUE JYXOBHBIX LICHHOCTEN POCCUMCKOT0O HApOaa,;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEACHHUS,

CIIOCOOHOCTh OIICHUBATh CUTYAlMI0O M MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B TOCTPOCHUE YCTOMYHMBOTO Oy TyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTENSAM U (WIH) APYIMM 4I€HaM CEMbH, CO3JaHHIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEHM CEMEWHOW MW3HU B COOTBETCTBHUH C
TpaauuusiMu Hapo10B Poccuu;

4) 3CTETUYECKOTO BOCIIUTAHHUS .

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAas 3CTETHUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy M OOIIECTBEHHBIX OTHOIIICHHH;

CIIOCOOHOCTh BOCIIPUHUMAThH Pa3jIMyHble BUABI MCKYCCTBA, TPAIUIMA U TBOPUYECTBO CBOETO M
JIPYTUX HApOJOB, OIIYIIATh YMOIIMOHAILHOE BO3JCHCTBUE UCKYCCTBA;

yOEXJACHHOCTh B 3HAYUMOCTH IS JIMYHOCTH U OOIIECTBA OTEYECTBEHHOTO U MHPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAULUN U HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B PA3HBIX BUAAX MCKYCCTBA, CTPEMJIEHHUE MPOSBIATH KAaUECTBA
TBOPYECKOM JIMYHOCTH,

5) sKo0rHYecKoro BOCIIUTAHMUS:

c(hOPMUPOBAHHOCTh ~ SKOJOTUYECKOW  KYJIbTYpbl, I[OHHMAaHHME  BIUSHHUS  COLUAIBHO-
SKOHOMHMYECKHUX TMPOIECCOB Ha COCTOSHUE MPUPOJHOM U COLMAIBHOM Cpefbl, OCO3HAHUE
MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKUE M OCYILIECTBIICHUE JCHCTBHI B OKpYXKaIOIIEH Cpelle Ha OCHOBE 3HaHUsA Liejei
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEMPUSATUE ACUCTBUHN, MPUHOCSIIUX Bpe]] OKpYKalollel cpene;

YMEHHE MPOTHO3UPOBATH HEOIArOMPHUATHBIC 3KOJIOTHYCCKHE TOCICICTBUS MPEANPUHUMACMBIX
NENCTBUI, IpeAOTBpaIlaTh UX;

pacuIMpeHue OmbITa ASSITEIIbHOCTA SKOJIOTUYECKON HAIIPABIEHHOCTH,

[EHHOCTH HAy4YHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAayKH W OOIIECTBEHHOH MpPaKTUKH, OCHOBAHHOTO HA AHMANIOTe KYIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE,;

COBEPILEHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJIbTYphl KaK CpPEICTBA B3aUMOJECHCTBUS
MEXY JIIOJIbMU U TIO3HAHUS MUDA,

OCO3HAaHUE IEHHOCTH HAyYHOH J€ATEeIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH IPOECKTHYIO U
MCCJIEI0BATENBCKYIO ICSITENHHOCTh MHIUBUIYAIHHO U B TPYIITIE.

MertanpeamMeTrHbie  pe3yJbTaTbl  OCBOCHMSI OCHOBHOWI  00pa3oBaTe/IbHOM
NporpamMmsbi:

1)6a30BbIe JTOTHYECKHE TEUCTBUS:
CaMOCTOSTENILHO  (OPMYIUpPOBaTh M  aKTyaJlW3MpPOBaTh NPOOJEMy, paccMaTpUBaTh €¢
BCECTOPOHHE;
YCTAaHABJIMBATh CYINECTBCHHBIM MpPU3HAK WJIM OCHOBAHHUS U CPAaBHEHHs, KIaCCU(PHUKAIUH U
00001IEeHNS;
OTIPENIENIATH IENTH AEATSIILHOCTH, 3a/IaBaTh MapaMeTPhbl U KPUTEPHU UX JOCTHIKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMATPUBAEMbIX SIBJICHHSIX;
BHOCHTBH KOPPEKTUBBI B JICATEIHOCTh, OLIEHUBATH COOTBETCTBHE PE3Y/IHTATOB ILIEJISIM, OIICHUBATh
PUCKH MTOCIICICTBUI I TEIbHOCTH;
pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH XU3HECHHBIX TIPOOJIEM;
2) 0a30BbBIC UCCIIEAOBATEILCKUE ICHCTBYS .
BJIAJICTh HAaBBIKAMHM Yy4eOHO-HCCICIOBATEIbCKOH W TPOCKTHON JEATCILHOCTH, HAaBBIKAMH
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paspernieHus mpooem,;
CIIOCOOHOCTh M TOTOBHOCTH K CaAMOCTOSITEIIbBHOMY TOWICKY METOJIOB PEIICHHS MPAKTUYECKUX
3aj1a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS,
OBJIAJICHUEC BUJAMH JICITCILHOCTH [0 TOJYYEHUIO HOBOTO 3HAHHS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CHUTyalUsiX, B TOM YHCIE IPH
CO3IaHUH YUCOHBIX M COITUAIBHBIX TPOSKTOB,;
(dbopMHpOBaHUE HAYYHOT'O THIIA MBIILICHHS, BIIAJICHUE HAyYHOW TEPMHHOJIOTUEH, KIFOYEBBIMU
MOHSATUSIMH U METO/IaMHU;
CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIC 33Ja4yll B O0pa30BATEIBHON JEATEILHOCTH H
YKU3HCHHBIX CUTYallUsX;
BBISIBIISITH IPUYMHHO-CIICACTBEHHBIC CBSI3M U aKTYaJIM3MPOBATh 33/1a4y, BBIJIBUTaTh THUIIOTE3Y €€
pelleHus, HAaXOIUTh apTYMEHTBI JUTsI JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPhI
U KPUTEPUU PEIICHUS,
AHATM3UPOBATH TMOJYUYCHHBIC B XOJIC PEUICHUS 3aJa4d Pe3yIbTaThl, KPUTHUYECKU OIEHUBATH WX
JIOCTOBEPHOCTb, MTPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPUOOPETECHHBIN OIIBIT,
pa3pabaThiBaTh IUIAH PEUICHHS MPOOJIEMbI C y4ETOM aHallM3a MMEIOUIMXCS MaTCpUAIBHBIX U
HEMaTCPUATBHBIX PECYpPCOB;
OCYILECTBIISATh IEJICHATIPABJICHHBIA IOMCK TIEpEeHOCa CpPEACTB M CIIOCOOOB JICHCTBHS B
MPOPECCHOHAIIBHYIO CPENY;
YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH YKU3HEIEATCIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OPUTHHAIBHBIC MTOIXObI ¥ PEIICHHS;
CTaBUTH MPOOJIEMBI U 33]1a9H, JOIYCKAIOIIHE aTbTCPHATUBHBIC PEIICHUS;

3) pabora ¢ uHpOpMaLKEii:
BJIQJICTh HABBIKAMH TOJy4EHUS WHPOPMAIMM U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh TIOUCK, aHAJIHM3, CUCTEMATU3aIlMI0 M MHTEPIPETAIMI0 HH()OPMAIMK pa3IMIHbIX
BUJIOB 1 (DOPM IIpe/ICTaBIICHUS,
CO3/1aBaTh TEKCThI B Pa3jMuYHBIX (popMaTax C yd4yeToM Ha3HAYCHHS WHPOPMALUU H IEICBOU
ayJIMTOPUH, BEIOUPAS ONTHMAIEHYIO (POPMY MPEIACTABIICHUS U BU3YAITU3AIIHH;
OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HWH(GOpPMAIlMU, €€ COOTBETCTBHUE TPABOBHIM U
MOPaTbHO-ITHYECKUM HOpMaM;
UCTIOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOJIOJICHHEM TpeOOBaHMIA
HPrOHOMUKHU, TEXHUKU OE30MACHOCTH, THTHUEHBI, pecypcocOepekeHrs, MPaBOBbIX U ITUYECKUX
HOPM, HOPM UH(GOPMAITHOHHON 0€3011aCHOCTH;
BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3alUThl MH(pOpMaIuK, HHOOPMAIIMOHHON 0E30MacCHOCTH
JTUYIHOCTH.

4) obienue:
OCYIIECTBIISATH KOMMYHHKAITMH BO BCEX cepax >KU3HH;
pacro3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHMs, MOHUMATh 3HAUEHUE COIMATbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOH(DIUKTHBIX CUTYAIlUH U CMSITYaTh KOH(IIUKTHI,
BJIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS U B3aUMOICHCTBUS;
apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMT4aTh KOH(PJINKTHBIC CHUTYAIIHH;
pa3BepHYTO U JJIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB;

5) coBMeCTHas AEATEIbHOCTS.
MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYAJILHOU PaOOTHI;
BBIOMpaTh TEMAaTUKy M METOJBl COBMECTHBIX JCHCTBHA C Yy4eTOM OONIMX HWHTEPECOB, H
BO3MOXKHOCTEH Ka)KJIOTO YieHa KOJUICKTHBA,
MPUHUMATH IIeJTH COBMECTHOW JICITEILHOCTH, OPTaHW30BBIBATh M KOOPJAMHHPOBATH JCHCTBHS 110
€e JIOCTH)KCHHIO. COCTaBJIATh IUIaH JEHCTBHM, pachpenensrb pold C y4eTOM MHEHUU
YYaCTHUKOB 00CYKJaTh Pe3yIbTaThl COBMECTHOM paOOTHI;



OLIEHMBAaTh KAueCTBO CBOET0 BKJIAJA M KaKIOrO YJacTHHUKA KOMaHAbl B OOLIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM,
peyiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUIECH C IO3MLHANA HOBU3HBI, OPUIHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
KOOPJMHUPOBaTb M  BBIIOJHATE pabOTy B YCIOBUSAX PEAIbHOTO, BHUPTYAJIBHOIO H
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBUS,
OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B Pa3jIMYHBIX CHTyalMsX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

6) camoopraHu3anus:
CaMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATEIBHYIO JI€ATEIILHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTh
u (GopmynupoBaTb COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON JEATEIBHOCTH U >KU3HEHHBIX
CUTYalusX,
CaMOCTOSITENIbHO COCTaBJIATh IJIaH pEIIEeHUs MpOoOJIEMBbl C YYETOM HMEIOLIUXCS PECYpCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYalLUsM,;
paciupsTh paMKU y4eOHOTO IIPEAMETa Ha OCHOBE JIMYHBIX NPEANOYTEHUN;
JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE;
OLICHUBATh MPHOOPETCHHBIN OIIBIT;
CHocoO0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOH 3pyAMLUH B pa3HbIX 001acTAX
3HaHMUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD;

7) CAaMOKOHTPOJIb:
JlaBaThb OLIGHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTUBbI B JESITEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;
BJIAJICTh HAaBBIKAMH ITO3HABATEIBHON pEQIIEKCHU KaK OCO3HAHMS COBEPINACMBIX NEHCTBUU H
MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHMIA;
UCTIOJIB30BaTh MPUEMBI pe(IIeKCHUH ISl OLICHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHNUS,
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

8) aSMOILMOHABHBIA HHTEIUICKT, IPEANOIaraonii ChOPMUPOBAHHOCTD:
CaMOCO3HaHUs, BKJIOYAIOLIEr0 CIIOCOOHOCTh IIOHMMAaTh CBOE HMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PAa3BUTHsI COOCTBEHHOM SMOIIMOHATBHOUN cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTBH 3a
CBOE IOBEJIEHUE, CIIOCOOHOCTh aalTUPOBATHCA K SMOLMOHAIBHBIM M3MEHEHUSIM U TPOSIBIISITH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEI MOTHMBAIIMH, BKIIOYAIOIIEH CTPEMIIEHNE K JOCTH)KEHUIO LEJIM U YCIIEXY, ONITUMHU3M,
VMHUIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh, UCXOs U3 CBOMX BO3MOXKHOCTEH,
SMIATHM, BKJIIOYAIOMIEW CHOCOOHOCTh IMOHMMATh 53MOLMOHAIBHOE COCTOSIHUE JApPYTHUX,
YYUTBIBaTh €r0 IPU OCYUIECTBICHUHM KOMMYHHUKAIMM, CIIOCOOHOCTb K COYYBCTBUIO U
COIEepeKUBaHMUIO,
COLMAIbHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBAaTh OTHOLIEHUS C JPYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3periaTb KOH(IUKTHI;

9) npunsTHE ce0s ¥ APYTUX JIOJICH:
NPUHUMATH ce0sl, TOHMUMasi CBOM HEJIOCTaTKU M IOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX JIFOAEH TP aHAIU3€ PE3YNIbTaTOB ACSITEIBHOCTH;
IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIFOJIeH HA OMIHUOKH;
pa3BHUBaTh CIIOCOOHOCTb IIOHUMATh MHD c MO3ULUU JIpyroro 4esoBeKa



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHON JUCIATLIIMHBI

2.1 O6beM TUCUMILINHBI M BUAbI Y4eOHOH padoThl

Bup yae6HO# paboThI O0bem B
qJacax
O06beM 00pa3oBaTEIbHOM MPOrPaMMBbl JUCITUTLIAHBI 172
TEOpPETHYECKOE 00yUeHre 88
nabopaTOpHBIC 3aHATHUS 38
MPAKTUYCCKHUE 3aHATHUS 20
KOHTPOJIBHBIC PaOOTHI 14
[TpomexyTouHast aTrecTanus(3K3aMeH) 12
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2.2. TemaTHYecKH NJIAH U coJlep:KaHUe TUCHHIIMHBI «DU3NKa»

Haumenosanue

Copaepxxanue yyeOHOTro MaTepuaJa, JJabopaTopHble M NPAKTHYeCKHe PadoThI. Ob6nem
pa3aesioB U TeM 9aCcoB
1 2 3
Bsenenne. Copepxxanue y4eOHOIro MaTepuaJa; 2
®u3nka 1 MeToAbl | dusnka — QyHIaAMEHTaIbHAS HayKa O mpupoje. ECTecTBeHHO-HAYYHbBII METO/I MO3HAHMUS, €r0 BO3MOXKHOCTH
Hay4Horo no3HaHus | y rpaHunbl IPUMEHUMOCTH. DKCIEPUMEHT M TEOpUS B IPOLECCE MO3HAHUS NPHPOALL MOAEINPOBAHKE
¢u3nueckux sBIEHUNH U mpoueccoB. Poyib 3KcrepuMeHTa M TEOpUM B Ipolecce IMO3HAHUSA TNPUPOJIBL
Owusnueckas BennynHa. Dusnueckue 3aKoHBI. ['paHHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB M TEOPHl.
[Mpuntun cootBercTBust. [loHsATHE O (U3MYecKoil kapTHHE MUpa. [lorpemHOCTH HW3MEpeHUH (PH3MUECKUX
BEJIMYMH. 3HaueHue pu3uKu npu ocBoeHuu npodeccuit u cneunaibHocreit CIIO.
Pa3nes 1. Mexanuka 24
Temal.l Coaep:xanue yueOHOro MarepuaJa: 4
OcHOBBI KHHEMATHKH| MexaHH4YeCcKoe ABMKCHUE M ero Bubl. MaTepuaibHas Touka. OTHOCHTEIbHOCTh MEXaHHYECKOTO JIBIIKCHHS.
Cucrema orcuera. IIpunuun otHocurenbHocTH ['anunes. CriocoOb! onucanus apwxkeHus. Tpaekropus. I1yTs.
ITepememenue. PaBHOMepHOE mpsMoiMHENHHOE ABMKeHHE. CKOpocTb. MIHOBEHHas M CpEAHssl CKOPOCTH.
VYckopenue. lIpsmonnHelHOe NBHKEHUE C TIOCTOSHHBIM YCKOPEHHEM. J[BHKEHHUE C MOCTOSIHHBIM YCKOPEHHUEM|
CBOOOAHOrO majgeHusi. PaBHOMeEpHOE [BM)KEHHE TOUYKM IO OKPYXHOCTH, VYIJIOBas  CKOPOCTb.
[lenTpocTpeMuTenbHoe yeckopeHue. Krunemarrnka abCoa0THO TBEPAOIO Tea.
IIpakTHyeckoe 3ansAaTHE. Perienne 3a1a4 10 KWNHEMATHKE 2
Temal.2 Copepxxanue y4yeOHOro MaTepuaJa; 4
OcHoBbl JuHaMuky | OcHoBHas 3a1a4a quHaMukd. Cuna. Macca. 3akonbl mexanuku HerotoHa. Cuutbl B ipupoje. Cuiia TSHKeCTH
CHJIa BCEMHMPHOIO TATOTEHUS. 3aKOH BCEMHUPHOTo TAroreHus. IlepBas xocmuueckas CKOpocTh. J[BHkeHue
1aHeT u Mainbix Tes ConHeuHoi cucremsel. Bec. HeBecomocTs. Cuinbl ynpyroctu. Cussl TpeHUS.
IIpakTHyeckoe 3aHATHE. Peienue 3a1a4 1o JUHAMUKE 2
Temal.3 Coaep:xxaHue yueOHOro MarepuaJa: 4
3akonsbl coxpanenus | Ummynsc tema. Mmmynsc cuiabl. 3aKOH COXpaHEHMs UMITyldbca. PeakTwBHOE IBHKeHHME. MexaHuueckas
B MEXaHHMKe pabota u MomHocTh. Kunernueckast sueprusi. IloTeHunanbHas sHeprus. 3aKOH COXPaHEHUS MEXaHHUYECKOM
sHepruu. Pabota cunbl TsokecT M cwibl ynpyroctd. KoncepBaTuBHBIE cuiibl. [lprMeHeHue 3akoHOB
coxpaHeHusl. Vcronp30BaHNe 3aKOHOB MEXAHUKHU JUIs1 OOBSICHEHUS IBU)KEHUSI HEOECHBIX TN U AJIS Pa3BUTHS
KOCMHUYECKHMX HCCIIECIOBAHMM, IPAHULIBI TPUMEHUMOCTH KIACCHYECKON MEXaHUKH.
IIpakTHyeckoe 3ansiTue. Penenue 3a1a4 ¢ npodeccuoHaIbHON HATPABICHHOCTHIO 2

JlaGopaTopHble 3aHATHA:
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JlabopaTtopHnast pabota Nel. M3yueHne paBHOYCKOPEHHOTO JABUKECHUS
JlaGopatopHas pabota Ne2. M3yueHne 3akoHa COXPaHECHUS HMITYJIbCa

KonTpoubHnas pabora Nel «Mexanuka»

NN DN

Pa3nen 2. MoJsekyJsipHasi pu3uKa ¥ TepMOIHHAMHKA

Tema2.l
OcHoBBI
MOJIEKYJISIPHO
- KHHETHYEeCKOM
TeopUuH

Conep:kaHue y4e0OHOI0 MaTepuaJa:

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUUYECKOM Teopuu. Pa3smeppl M Macca MOJEKYJI U aTOMOB.
BpoynoBckoe nBuxenne. CHIIBI U SHEPTUST MEKMOJICKYIISPHOTO B3anMoaAeiHcTBHsI. CTpoeHne ra3zoo0pa3HbIX,
KUJKUX U TBEpAbIX Tell. MneanbHslii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU
Teopuu ra3os. Temneparypa u ee usmepenue. TepMoanHaMHUYECKas IIKaia TeMieparypbl. AOCOIOTHBIN HYIb
teMueparypsl. Temneparypa 3Be31. CKOpPOCTH IBHKEHUS MOJIEKYJ U UX U3MEpPEHUE. YPaBHEHUE COCTOSHUSA
ujaeasbHOro rasa. Msomponeccel u ux rpaguxu. ['a3oBbie 3akoHbl. MossipHas ra3oBasi HOCTOSIHHAS

JlabopaTopHble 3aHATHS:
JlaboparopHuas pabota Ne3. [IpoBepka 3akona boiisi-Maprorra

Tema 2.2
OcHOBBI
TEePMOIMHAMHUKH

Coaep:xxaHue yueOHOro MaTepuaJa:

BHyTpeHHssT dHeprus CUCTeMbl. BHYTpeHHss dHeprus ujaeadbHoro rasa. Pabora W Temuora Kak (OpPMBI
nepenayn dHepruu. TermmoeMKOCThb. Y IeabHas TEII0eMKOCTh. KOIMYecTBO TEIIOThI. Y paBHEHHE TEMIOBOTO
Oanmanca. IlepBoe Hauano TepMoauHaAMUKU. AnuabaTHbIM mnpouecc. Bropoe Havano TepMOIWHAMUKH.
[Tpuniun peiictBus TemioBord MamuHbl. TeruioBsle asurarenu. KIIJ[ termmoBoro asuraresns. XoJIOIWIbHBIC
MamuHbl. OXpaHa IpUPOIbI

Tema 2.3
ArperarTssbie
COCTOSIHHUSI BeIeCcTBa
u ¢a3oBbie
nepexoabl

Coaep:xanue yueOHOro MarepuaJa:

Ucnapenue u xonaeHcamus. HacelieHHBIN T1ap U ero cBoMcTBa. AOCONIOTHAS U OTHOCHUTENIbHASI BIAKHOCTH
Bo3ayxa. [Ipubopsl mAnsg ompedeneHuss BIAKHOCTH Bo3ayxa. Touka pocel. Kumenue. 3aBUCHUMOCTH
TEMIIEpaTypbl KHUIIEHUSI OT JaBieHus. KpuTHdyeckoe COCTOSTHME BEUIECTBA. XAapaKTEPUCTHKA KHJKOTO|
COCTOsAHMS BenlecTBa. [[0BEpXHOCTHBIN CIOW MKUAKOCTH. DHEPTUs MOBEPXHOCTHOTO CIIOSA. BIMKHUI MOPSAIOK.
[ToBepxHOocTHOE HaTspKeHHE. CMaunBaHue. SIBIEeHUs HA TpaHUIE KUJIKOCTU C TBEpAbIM TenaoM. KanwnspHeie
sBIeHUs. XapaKTepUCTHKAa TBEPJOTO COCTOsSHUA BemlecTBa. Kpucrtamnumdeckne u amopdHbie Tena. YIpyrue
CBOWCTBa TBEPABIX Teld. 3akoH ['yka. MexaHWdecKne CBOWCTBA TBEpABIX Te. Ilmactmyeckas (ocratouHast)
nedopmarus. TermoBoe pacmiupeHue TBEPAbIX Tel W KuakocTel. KoadduimeHnT nuHEHOro pacuiupeHus.
Koadduiment oO6bEMHOr0O pacuimpeHusi. YdeT pacliMpeHuss B TexHuke. [lmaBnenHue. YienbHas TemioTa
mnaBiaeHus. Kpucrammmzanus. [lpakTudeckoe nmpuMeHEHHWE B TOBCEIHEBHOW JKM3HU (DU3WYECKUX 3HAHHUHI O
CBOMCTBAXx Ira3oB, JKUJIKOCTEN U TBEPIBIX TEN

IIpakTnyeckoe 3ansiTue. Perienue 3a1a4 ¢ npogeccuoHaIbHON HAIIPABICHHOCTHIO

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabota Ned N3mepeHue BIaKHOCTH BO3TyXa
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JlaGopatopHast pabota Ne5. M3mepeHue MOBEpXHOCTHOTO HATSKCHUS KUIKOCTH
JlaboparopHuas pabota Ne6. M3yueHne TEIUIOBOTO PACIIMPEHUS TBEPIBIX TEIl

KoutpoabHnas padora Ne2 «MonekynspHas puU3nKa U TEPMOIUHAMUKAY

NN DN

Pa3nen 3. DaekTpoauHaMuKa 46
Tema 3.1 Copaepxxanue y4eOHOIro MaTepuasa; 6
DJAEKTPUYECKOE M0JIE | DJIeKTPUUYECKUE 3apsiabl. DJIEMEHTAPHBINA DJIEKTPUUECKUI 3aps. 3aKOH coXpaHeHus 3apsia. 3akoH KyioHa.
OnekTpuyeckas IMOCTOsIHHAs. OJeKTpuyeckoe moje. HampsikeHHOCTh 3nekTpuyeckoro mnois. [Ipunimn
cynepnos3uiuu rmnojer. I[IpoBOOHUMKM B BJIEKTPUYECKOM IMOJe. JIMANEKTPUKKM B SJIEKTPUUYECKOM MOJIE.
[Tonspuzanus nudnekTpukoB. PaboTa cun snektpocratudeckoro nojis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
CBsi3b MeXAy HaNpsHKEHHOCTbIO M PAa3HOCTHIO MOTEHIIMATIOB AJICKTPUYECKOTO TMOJSA. IEKTPOEMKOCTD.
Enununp snexrpoemkoct. Konnencaropsl. CoeqHEHNE KOHACHCATOPOB B OaTapero. DHEPrusl 3apsHKeHHOTO
KOHJIEHCAaTOpa. DHEPrus deKTpudeckoro mnoss. [IpuMeHeHrne KOHAeHCaTOpOB
IIpakTuyeckoe 3ansaTue. Pemenue 3aaay ¢ npodeccuoHaIbHON HAMPaBICHHOCTHIO 2
JlabopaTopHble 3aHATHS:
JlaboparopHas pabota Ne7. OnpeneneHue MeKTPUIECKON eMKOCTH KOHAEHCATOPOB 2
Tema 3.2 Coaep:xxanue yueOHOro MaTepuaJa: 6
3aKOHBI IOCTOSIHHOTO| Y CJIOBHSI, HEOOXOIMMBIE JIJISI BOSHUKHOBEHUS U TIOJIJICPKAHUS JIEKTPUIECKOro Toka. Crjia TOKa U IJIOTHOCTh
TOKa ToKa. 3akoH OMa Ui yyacTKa LIEeNU. 3aBUCUMOCTD 3JIEKTPUYECKOI0 CONPOTUBIICHHS OT MaTepuana, JIJIMHbI U
IUIOLIA/IA MTOTIEPEYHOI0 CEYEHUs MPOBOJHUKA. 3aBUCUMOCTD AJIEKTPUYECKOTO COIPOTUBIIECHHS MPOBOIHUKOB
oT Temneparypbl. TemneparypHblii ko3dduument comnporusieHus. CepxmpoBoauMmocTs. Pabota u
MOIIIHOCTh IOCTOSIHHOTO TOKa. TeruioBoe nelicTBue Toka. 3akoH Jlkoyns—IJleHna. DneKkTpoABIKyIas cuiia
MCTOYHMKA TOKa. 3akoH Oma JJis TOJTHOU 1ienu. DieKTpudueckue mnenu. [lapamiensHoe U mocieaoBaTeIbHOE
COEZIMHEHHUE MPOBOAHMKOB. 3akoHbl Kupxroda s y3na. CoearHeHHe HCTOYHUKOB YIIEKTPUYECKON dHEPTHU
B Oarapero.
IIpakTuyeckoe 3ansaTHe. Pemenue 3a1a4 ¢ npodecCHoHaATBHOM HAPABIEHHOCTHIO 2
JlabopaTopHbIe 3aHATHS
JlaboparopHast pabota Ne8 Ompenenenre TeMnepaTypbl HUTH JaMIIbl HaKaTHBaHUS 2
JIaGoparopHas padota Ne9 Onpenenenne 3/IC 1 BHYyTpPEHHET0 CONPOTHBIICHHSI HCTOYHHUKA HATIPSHKCHHS
JlaboparopHast pabota NelO M3ydeHne 3akOHOB TOCIICIOBATEIIFHOTO U TIAPAILIEIIBHOTO COCTMHEHUI 2
MIPOBOTHUKOB.
JlaGopaTtopHnas padora Nell Onpenenenne k03 GHUIMEHTA MOJIE3HOTO JEHCTBUS SJEKTPUUECKOTO YailHUKA. 2
KontposbHnas padora Ne3 «DnekTpudeckoe mosje. 3aKOHbI TOCTOSTHHOTO TOKay 2
Tema 3.3 ‘ Conep:xanue yueOHOro MarepuaJa: 4
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DJleKTpuYecKkuii DJIEKTPUUYECKUII TOK B METajulaX, B 3JIEKTPOJIMTAX, ra3ax, B BaKyyMe. OJIEKTPOJIU3. 3aKOH 3JIEKTPOJIM3a
TOK B pa3auuHbix | Papanes. DIEKTPOXUMUYECKUNA HKBUBAJIEHT. Buabl ra3oBbIx pa3psanoB. TepMOIEKTpOHHAs 3MHUCCHS.
cpenax [Tna3ma. DnekTpuyecKuil TOK B MoxynpoBoaHukax. CoOCTBeHHAsI U MpUMecHasi MPOBOAUMOCTH. P-N mepexo.
[TpumeneHnue nonynpoBoIHUKOB. [1oynpoBoIHUKOBBIE TPUOOPHI
Tema 3.4 Copepxxanue yueOHOro MaTepuasa;
MarnuTHoe noJie | Bektop MHAYKIMKA MarHUTHOTO nosist. HanpsbkeHHOCTh MarHUTHOTO mosis. JlelicTBUe MarHWTHOTO MOJi Ha 4
NPAMOJIMHEHHBIN TPOBOJAHUK ¢ TOKOM. B3zaumopeiicteue TokoB. Cuina Amnepa. [Ipumenenue cuibsl Amrepa.
Maruutseiii norok. Pabora mo mnepememnieHHi0 MPOBOAHMKA C TOKOM B MarHuTHoOM moje. JleWicTBue
MarHuTHOTO MOJs Ha JBWwxymwuiics 3apsna. Cuna Jlopenua. Ilpumenenue cuinbl Jlopenua. Omnpeznenenue
yIEIbHOIO 3apsaa. MarHuTHbIE CBOMCTBA BellecTBa. MarHuTHas NpoHULIAeMOCTh. COHEYHast aKTUBHOCTh U
e€ BIUsHUE Ha 3eMit0. MarHuTHele Oypu
IIpakTHyeckoe 3ansaTHe. Pemenue 3a1a4 ¢ npodeccuoHaIbHON HapaBICHHOCTHIO 2
Tema 3.5 Coaep:xaHnue yueOHOro MarepuaJa: 2
DJIeKTPOMArHuT | SIBieHue sieKTpoMarHuTHOM mHAyKuuu. [IpaBuiio Jlenna. 3akoH 3J€KTpOMarHUTHOW MHAYKIUU. Buxpesoe
Hasl HHIYKIHS anektpudyeckoe mone. OJC MHAYKUMH B JABMXKYIIMXCS IPOBOJAHHMKAX. SIBI€HHE CAaMOMHAYKILIHH.
NHAyKTUBHOCTh. DHEPTUSI MAarHUTHOTO TOJISI TOKA.
B3auMocBsI3b 2JIEKTPUYECKUX U MAaTHUTHBIX M0JIeH. DJIEKTPOMAarHuTHOE 1oJie
[IpakTuueckoe 3anstue. Pemenue 3anad ¢ npodeccCuoHaIbHOM HAPaBIEHHOCTHIO 2
JlabopaTopHbIe 3aHATHS
JlaGoparopHas padota Nel?2 M3ydeHue siBIEHUS SJICKTPOMArHUTHOW WHIYKITUH 2
KonTtpoabnas padora Ned «MaruutHoe rose. DJIeKTpOMarHuTHas HHIYKIHS) 2
Paznend. Kosie6anusi M BOJTHBI 16
Tema 4.1 Conep:xaHue yueOHOro MarepuaJa: 4
Mexannyeckue
KoJIeOaHus U
BOJTHBI KonebarenbHoe gaBimkeHue. [apMoHuueckue KonebaHusi. CBOOOAHbIE MeXaHHMYECKHE KoJeOaHMUS.
[IpeBpamienre osHepruu mpu KojeOaTenbHOM JBHKEHHU. CBOOOAHBIE 3aTyXalolUe MeEXaHUYECKHe
konebanus. MaremaTudeckuii MasTHUK. [Ipy>KUHHBIM MasTHUK. BBIHY)KIEeHHBIE MEXaHUYECKUE KOJeOaHus.
Pe3onanc.
IlonepeuHble W MPONOJIBHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI. 3BYKOBBIE BOJIHBI. YJIBTPa3ByK U €ro
IIPUMEHEHHE
Tema 4.2 Conep:xxanue yueOHOro MarepuaJa: 6
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DJIeKTPOMATHUTH
ble KOJIeOAHUS U
BOJIHBI

CBobOoaHbIEe 3NIeKTpoMarHuTHbIe Kosiebanus. [IpeBpaiieHue sHepruu B KojebarenbHOM KOHType. Dopmyna
Tomcona. 3aTyxatomiye 3JIeKTpOMAarHUTHbIE KoseOaHus. ['eHepaTop He3aTyxaroHMX 3JIEKTPOMArHUTHBIX
KoJieOaHui. BeIHYKIeHHbBIE 3JIeKTpuueckue KosieOanus. IlepemenHbIii Tok. ['eHepaTop nmEepeMEeHHOTO TOKa.
EMKOCTHOE M MHIYKTUBHOE CONPOTUBIICHUS IEPEMEHHOTO TOKA. AKTUBHOE CONPOTUBJIEHUE. 3akoH OMa 11
JIEKTPUUYECKONW IIeMM TEPEMEHHOro Toka. PaboTa W MOIIHOCTH TNEPEeMEHHOro TOKa. Pe3oHaHC B
anekTpudeckoit nenu. Tpanchopmaropsl. Toku BBICOKON 4acToThl. [lomyueHue, mepemaaya U pactpeeicHue
ANEKTPOIHEPTHH. DIEKTPOMATHUTHOE TT0JIe KaK 0COOBIN BUJ MaTepuu. DICKTPOMarHuTHEIC BOJHBL. CBOWCTBA
3JIEKTPOMArHUTHBIX BOJH. Bubpatop I'epria. OTKpbIThIN KosebaTenbHbli KoHTYp. M300perenue pagno A.C.
[TonoBemm. IlonATHE 0 pagnocss3u. [Ipunnun paguocsssu. [Ipumenenne 3IeKTpPOMAarHuTHBIX BOJIH

IIpakTuyeckoe 3ansaTue. Pemenue 3a1ay ¢ npodeccuoHaIbHON HAMPaBICHHOCTHIO

JlaGopaTopHble 3aHATHSA:
Jlaboparopnas pabota Nel3 M3yuenue paboTsl Tpanchopmaropa

KoutpoabsHnas pa6ora Ne5 «KonebaHnus v BOJTHBI»

Pa3zgen 5. OnTtuka

24

Temab.1
IIpupoaa cBera

Conep:xanue yueOHOro MarepuaJa:

Toueunblil UCTOUHUK cBeTa. CKOPOCTh pacipoOCTpaHEHUsl CBETA. 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETA.
Conneunble W nyHHble 3armeHus. [lpunuun Iroiirenca. IlonmHoe otpaxkenue. JIun3bl. [locTpoenue
n3o0paxeHuss B nuH3aX. PopMmyna TOHKOW JIMH3BI. YBENWYEHHE JHMH3BL [71a3 Kak ONTUYECKas CHCTEMA.
Onrtuueckue npudopsl. Teneckomnbl. Cuina cBeta. OCBEMEHHOCTh. 3aKOHBI OCBEIIEHHOCTH

HpaKTI/IquKOe 3aHsATHE. PelieHue 3amad ¢ HpO(l)GCCHOHﬂJ'ILHOI’I HAITpaBJICHHOCTBIO

JlabopaTopHble 3aHITHS:

JlaGopaTtopHnast pabota Nel4 Onpenenenne mokasaresns MPEJIOMIICHUS CTEKIIa
JlaGopatopHas padota Nel5 M3yueHne OCHOBHBIX 3aKOHOB ()OTOMETPHUHU
JlaGopatopHas pabota Nel6 M3yueHnue n3o0paxxeHnit NpeAMETOB B TOHKOH JIMH3€

Tema 5.2
BouaHoBble
CBOMCTBA CBeTa

Coaep:xaHue yueOHOro MarepuaJa:

Wnrtepdepennus cera. KorepentHocTh cBeToBbIX Jyued. MHTepdepeHuns B TOHKMX IuieHKax. Kosnbla
Herotona. VMcnonb3oBanue uHteppepeHinu B Hayke U TexHuke. Judpakuus cera. J(udpakuus Ha mienu B
napajuienpHbeIX Jydax. Judpakunonnas pemerka. [lonspusanus nomepednsix BosiH. [lomsipusanus cseTa.
JlBoitHoe mydenpenomienue. [lomaspounst. ucnepcust ceta. Buabl nzmyuenuit. Buael ciektpoB. CrieKTpsl
ucnyckanus. Cnektpel  norjomieHus. CroekTpaibHbli — aHanu3. CHekTpajdbHble  KJIAcChl  3BE31.
YasTpaduoneroBoe uznydenue. MadppakpacHoe uznydenne. PentreHoBckue myun. X mpuposa U cBoWcTBa
Illkana 3;1eKTpOMarHuTHBIX U3JTy4EHUN

AN DNDN
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JlabopaTopHble 3aHATHS

JlaboparopHas padota Nel7 Onpenenenue AMTUHBI CBETOBOM BOJIHBI C TOMOIIBIO0 TUGPAKIIUOHHOMN PEIIETKH. 2
JlabopaTopHas padora Nel8 HaG:roeHre CrijIomHoro U JMHEHYaToro CIeKTpoB 2
KontpoabsHast padora Ne6 «OnTuka 2
Tema 5.3 Coaep:xxaHnue yueOHOro MaTepuaJa:
CneuuanbHas Teopusi| [IBikeHHE CO CKOPOCTHIO cBeTa. [locTynaTel TeOpUM OTHOCUTENFHOCTH U CIICACTBUS U3 HUX. IHBapHaHTHOCTh 2
OTHOCHUTEJIBHOCTH | MOZYJISl CKOPOCTH CBETA B BaKyyMe. DHeprus okosi. CBA3b Macchl U SHEPTUU CBOOOAHOMN YaCTHUIbl. DJIEMEHTHI
PENATUBUCTCKON AUHAMUKH
Pa3nen 6. KBantoBasi puszuka 12
Tema 6.1 Conep:xanue yueOHOro MarepuaJa: 4
KBanToBasi ontuka | Kpanropas runore3a Ilnanka. TemmoBoe usimydenue. KopHycKy/sipHO-BONHOBOW yanusM. @OTOHBL
['unore3a ne bpoitnst o BonHOBBIX cBoiicTBax yacTtull. CooTHolieHHE HeompeneneHHocten ['eizenOepra.
Hasnenne cBera. Xummueckoe aerictBue cera. Ombitel [1.H.JIebeneBa u H.M.BasunmoBa. ®oTtorddexr.
VYpaBuenue DOitmTeiiHa 11 Qortodddexra. Buemmwmii doTosnexrpuueckuit  ddpdexr. BHyTpeHHUMIt
doroaddexr. Tumsr porornementor. [Ipumenenne hororddexra
Tema 6.2 Copepxxanue yueOHOro MaTepuasa; 6
Pusuka aTomMa H Pa3BuTHe B3MIA10B HA CTpOEHUE BellecTBa. Moenu CTpOeHUsI aTOMHOTO si7jpa. 3aKOHOMEPHOCTH B @TOMHBIX
ATOMHOIO si1pa crieKTpax Bogopona. SnepHas monens atoma. OnbITel O. Pesepdopaa. Mozaens aroma Bogopoaa no H. Bopy.
KBanroBbie noctynarsl bopa. Jlazepsl. PaqnoakTuBHOCTh. 3aKOH paauoOaKTUBHOIO pacnana.
PanuoaktuBHbie mpeBpaimieHus. CrocoObl HAOMIOAEHUS M PETUCTPAIMU 3apsDKCHHBIX 4acTHIl. D(PGdeKT
BasunoBa—UepenkoBa. CTpoeHue aToMHOTO sifipa. JleekT Macchl, JHEPTUS CBI3U M YCTOWYUBOCTh aTOMHBIX
sanep. SlnepHble peakuuu. SaepHas sHepreTrka. JHEepreTHYeCKUil BhIX0A siAepHBIX peakuuil. ckyccTBeHHast
paauoakTUBHOCTh. JleneHue Tsokenbix siaep. LlemHas snepHast peakuus. Ympapisemas LENHas peaxkius.
Snepueiii peaktop. TepmosimepHbiil cuHTE3. DHeprus 3Be3A. llonydeHne paguoakTUBHBIX M30TOMOB U UX
IpuMeHeHne. bronornueckoe AeCTBUE PaIMOAKTUBHBIX U3JIyYeHUN. DJIE€MEHTAapHbIEC YaCTHULbI
KontpoabsHast padora Ne7 «KBanroBas duzuxa» 2
Pa3nen 7. Ctpoenue Beenennoii 6
Tema 7.1 Copnepxxanue yueOHOro MmaTepuaJa;
Crpoenne Conneunoli | ConHeuHas cuctema. [1aHeTsl, X BUAMMOE ABMKEHUE. Maible Tenna coHeqHol cuctemsl. Cuctema 3emirss—
CHUCTEMBI Jlyna. Conunue. ConHeyHasi akTUBHOCTh. MicTrouHuK sHeprun CosHIa U 3BE3] 2
Tema 7.2 Coaep:xaHnue yueOHOro MarepuaJa:
Oommonus Beenennoit 3BE311bI, UX OCHOBHBIE XaApaKTCPUCTHKHU. COBpeMeHHBIe IPEACTABICHUS O MPOUCXOXKICHUH U DBOJIIOIIMH
CouHia u 3BE€3/11. DTanbl )KU3HU 3BE311. Mieunbii [lyTe— Hama ["amaktrka. Tumnsl ranaktuk. PagrporanakTuku 2

u kBa3aphel. Becenennas. Pacmmpenne Beenennoii. 3akon Xao6isa. Teopus bonbmoro B3peiBa. MacmrabHas
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cTpykrypa Becenennoi. Meraranaktuka

JlabopaTopHbie padoThI:

JlaboparopHas pabota Nel9. M3yuenue kapThl 38e31HOTO HebOa 2
IIpomeskyTOUHAS aTTeCTALMS . DK3aMECH 12
Bcero: 172
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3. YcioBus peau3anuu NporpamMMsl 001eo0pa3oBareibHONH TUCHUILTHHBI

3.1 Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTE€PUAJIBHO-TEXHUYECCKOMY o0ecnevYeHuIo

Peanu3anus paboueil mporpaMmbl TUCHUIUIMHBI TPeOyeT HAMYUS yaeOHOro kabunera «Du3nka»

O6opynoBaHue y4eOHOT0 KaOMHETA.
- IOCA/I0YHBIE MECTA 110 KOJIWYECTBY 00YUaIOINXCS,

- pa60qee MECTO IIperoaaBaTeId,

- OCOOMS Ha MEYaTHOM OCHOBE (TaOJIMIIbI, KAPTHI, YYCOHUKH, AUAAKTUICCKUI MaTepUa U T.1.);
- BKpaHHO-3BYKOBBIC cpeacTBa ooyueHus (D3CO): BuneodunbMbl (KHHOPUIBMEI).

TexHuueckue cpecTBa 00y4eHus:

- KOMIIBIOTEP C JIMIECH3NOHHBIM IIPOIrpaMMHBIM O6€CH€‘I€HI/IGM;

- IPE3CHTAUN K 3aHATUAM

[Tpu Hamuumu HEOOXOIUMOTO OOOPYNOBAHHS 3aHITHUSA MO (U3UKE B HEKOTOPHIX CIy4asX MOTYT
MIPOBOJUTHCS B UMEIOIIUXCS B 00pa30BaTeIbHON OpraHU3alli MACTEPCKUX WU JIa00OPaTOPHUSIX.

3.2. UudopmanuoHHoe ofecrieyeHUe peaTn3aliu NporpaMmmbl
Jia peanuzanuu mporpaMMbl OMOIHOTEUHBINH (OHT 00pa30BaTEILHON OpraHU3alli UMEET MeUaTHbIe

U DJIEKTPOHHBIE

oOpazoBarenpHble W WH()OPMAIIMOHHBIE PECYpPCHI

I HUCIIOJIb30BaHUA

B

oOpa3zoBarensHOM mportiecce. Crnucok u3gaHuii mpenctaBieH B MHdopmanumoHHoM obecrieueHun
00pa3oBaTeNbHOM IPOTPaMMBI K ITPOTPaMMe TTOJITOTOBKH CIICIIHATIMCTOB CPETHETO 3BEHA.

4 KOHTPOJIb U OLIEHKA PE3YJIBbTATOB OCBOEHHUS YYEBHOI'O ITIPEAMETA

KOHTpOJII) 1 OLCHKA PE3YyJIbTATOB OCBOCHUA NPCAMETA OCYIICCTBIIACTCS IMPEIIOAABATCIICM B ITPOLIECCE
IMPOBCACHUA ITPAKTHYCCKHX 3aHATUH, na60paTopHL1X pa60T, YCTHBIX OIIPOCOB, TCCTUPOBAHUIA, a
TAKXC BBIIIOJTHCHUA O6yT~IaIOHII/IMI/IC$[ IMMCHbMEHHBIX 3aJaHu TCKYIEro KOHTPOJISA, KOHTPOJIBHBIX

pabor.

PesynbTaTsl 00yyeHus
(ycBOeHHDbIE 3HAHUS,
OCBOEHHbIE YMEHHSsI)

OcBoeHHbIE YMeHHUS,
YCBOEHHbIE 3HAHUSA

OcHOBHbIE MOKA3aTeJIU OLEHKH
pe3yJabTaToB 00y4eHHst

c(hopMUPOBAHHOCTH

IIPEJICTAaBICHUNA O POJIM U MECTE
¢U3MKM U  aCTPOHOMHHU B
COBPEMEHHON Hay4HOU KapTHUHE
MHpa, O CHCTEMOOOpa3yrolen
poiu  (GuU3MKM B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIAJIE POCCHICKHX 51
3apyOeKHBIX Y4EHBIX-(HU3UKOB
B pa3BUTHE HAyKH, NOHUMaHUE
buznueckoit CYILIIHOCTHU
HaOJIFOJaeMBIX SIBJICHUH
MHUKpPOMHpa, MakpoMupa H
MeraMmpa, MOHHMaHHE pOJIU
aCTPOHOMHH B IPAKTHYECKON
NEeSTEIbHOCTH ~ 4eloBeKa U
JAJIbHENUIIEM Hay4yHO-
TEXHUYECKOM DPAa3BUTHUH, POJIU

3HaTh O pPOJIH W MecTe
(GU3MKKM U aCTPOHOMHUHU B
COBPEMEHHOMN Hay4YHOH
KapTUHE MUpa, 0
cucremMooOpa3yronien
ponu (QU3UKU B Pa3BUTHU
€CTECTBEHHBIX HayK,
TEXHUKH W COBPEMEHHBIX
TEXHOJOTHH, O BKJIaje
POCCUICKHX u
3apyOeIKHBIX YYEHBIX-
¢GU3MKOB B pa3BUTHE
HayKH, MTOHMMAaHHE
¢busnueckoi CYIITHOCTH
HaOMIOJJa€MbIX  SIBJICHHI
MUKpPOMHpPA, MaKpOMHpa U
Meramupa, MMOHMMAaHHE
polu  acTpOHOMHH B
MPAKTUYECKOMN

- UMEeT MPE/ACTaBIEHUS O pOJikd U
MecTe (DU3MKM M acTpOHOMHUHU B
COBPEMEHHOM HAay4YyHOM KapTUHE
MHpa, O CHCTeMOOOpasyrolei
poimu  pu3MKKM B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX  TEXHOJOTHH, O
BKJIa/1€ poccuiickux u
3apyOEKHBIX YYCHBIX-(ODU3UKOB B
pa3BUTHE HAYKH;

- MMOHUMAET (hU3UIECKYIO
CYIIHOCTb HaOJI0JJaeMbIX SIBICHUN
MHUKPOMUPA, MaKpoOMHUpa U
Meramupa,

- NOHMMAET pOJIb AaCTPOHOMHUHU B
MPaKTUYECKON JeSTebHOCTH
YeJIOBEeKa M JAJbHEUIIEM Hay4HO-
TEXHUYECKOM  pa3BUTHH,  POJIb
bu3uKH B (dbopMUpOBaHUHU
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¢u3ukn B (HOPMHUPOBAHUU
Kpyrozopa ¥ (GyHKIHOHATBHON
TPaMOTHOCTH  4YeJIOBEKa  JUIA
pelIeHHs TPAKTHYECKUX 337134

NESTEIbHOCTH YeJIOBeKa U
naJbHEUIIeM HAay4YHO-
TEXHHYECKOM  Pa3BUTHH,
posin buzuku B
(dbopMHUpOBaHUN KPYro3opa
u (YHKIIMOHATILHOM
IrPaMOTHOCTH YeJIoBeKa
IOE peleHHs
MIPAKTUYECKHX 33724

Kpyrozopa u (yHKIHMOHAJIBHOU
IPAaMOTHOCTH  YeJIOBEKa  JUIA
pELICHHs TPAKTHYECKUX 3a7a4

c(hOpMUPOBAHHOCTh
pacrno3HaBaTb
SBIICHUS

YMEHHI
¢busnueckue
(porieccnr) u
OOBSCHATh HMX Ha OCHOBE
M3YYEHHBIX 3aKOHOB:!
paBHOMEpHOE u
PaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE JIBIDKEHUE,
cBoOOHOE najieHue Te,
JIBIDKEHUE 10  OKPYKHOCTH,
WHEpLHUS, B3aUMOJACHCTBHE TEl,
KOoJIe0aTEILHOE IBIDKEHHUE,
pE30HaHC, BOJHOBOE JBHKEHUE,
i dyzus, OpoyHOBCKOE
JBUKECHHE, CTpOCHHE
JKUJKOCTEH H  TBEPABIX Tel,
U3MEHEHHe o0bema Tel Mpu
HarpeBaHuu (oxnaxknenun),
TEIIOBOE paBHOBECHE,
HCIapeHue, KOHJICHCAITU,
IJIaBJICHUE,  KpUCTaJUIA3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/YyXa,
CBSI3b CpPEIHENM KHHETUYECKOU
SHEPTUU TEIJIOBOTO JIBHXKCHHS
MOJIEKYJT c abcoMroTHOM
TEMIIepaTypoH, [IOBBILLIEHUE
JaBJieHUs rasa 1OpU  €ro
HarpeBaHun B 3aKpPBITOM
cocyne, CBSI3b MEXAY
napamMeTpaMH COCTOSHUS ra3a B
M30IpoIeccax;  AIEKTPU3ALMS
TEJ, B3aUMOJICHCTBUE 3apsJiOB,
HarpeBaHUE€  NPOBOJHUKA C
TOKOM, B3aNMOJICHCTBHE
MarHuTOB, 3JEKTPOMAarHUTHas
AHAYKIHNS, NeHCTBHE
MarHUTHOTO OJIst Ha
MPOBOJTHUK C  TOKOM |
JBIDKYIIUICS 3apsn,
ANIEKTPOMArHUTHBIE KOJeOaHMs
U BOJIHBI, MNPSIMOJUHEHHOE
pacnpocTpaHeHHe CBeTa,
OTpaXkeHue, TpeoMJIIeHNE,
uHTephepeHIys, aupakuus u

yMEHHE pacrno3HaBaTh
¢busnueckue SIBIICHUS
(mportecchl) U OOBACHATH
X Ha OCHOBE HM3y4YEHHBIX
3aKOHOB. PaBHOMEPHOE H
PaBHOYCKOpEHHOE
MPSAMOJIMHEHHOE
JBUJKEHHUE, CcBOOOIHOE
najeHue Tejd, JBUKECHUE
0 OKPYKHOCTH, WHEPIIHS,
B3aNMO/ICHCTBUE TeN,
KoJie0aTeIbHOE IBMIKEHHE,
pe3oHaHc, BOJIHOBOE
JBUKEHHUE; muddyzus,
OpOYHOBCKOE  JBH)KEHHE,
CTPOCHUE KUIKOCTEH U
TBEPABIX Tell, U3MEHEHUE
o0Bbema TeN npu
HarpeBaHuu
(oxmaxkIeHun), TEIUIOBOEC
paBHOBecHe, HCIapeHHe,
KOHJICHCAllMsl, TUIaBJIEHHE,
KpHUCTaTU3aIus,
KHIICHHUE, BIIQKHOCTh
BO3/yXa, CBA3b CpEIHEHN
KMHETUYECKON JHEpPruu
TETJIOBOT'O JIBUKECHUS
MOJICKYJI C aOCOJIFOTHOM
TEeMIIepaTypoH,
MTOBBIIICHUE JIaBJICHUS
ra3a Ipu ero HarpeBaHuU B
3aKpBITOM COCYJE, CBS3b
MEXIY napameTpamMu
COCTOSIHUSI raza B
n30IIpolLeccax;
ANEKTpU3aALUS Ten,
B3aMMOJICHCTBHE 3apsIOB,
HarpeBaHHe MPOBOJIHUKA C
TOKOM,  B3auMoJieiicTBUE
MarHuTOB,
ANEeKTPOMArHUTHAsS
AHIYKIISA, JNIENCTBUE
MarHWTHOTO  TIONS  Ha
MPOBOJHUK C TOKOM H

- YMeeT pacro3HaBaTh pU3NYECKUe
siBiicHHs (TPOLIECCHI) U OOBSICHSTH
UX Ha OCHOBE M3yYEHHBIX 3aKOHOB!
pPaBHOMEpPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHEHOE JBUKECHHE,
cBOOOTHOE najieHue T,
JIBUKCHHE o OKPY>KHOCTH,
WHEpLMs, B3aUMOJIECHCTBUE Tell,
Kose0aTenbHOe JBUKECHHE,
PE30HAHC, BOJIHOBOE JIBH)KCHHE;
muddysus, OpOyHOBCKOE
JBI)KEHUE, CTPOSHHE KUAKOCTEH 1
TBEPABIX TeJl, U3MEHEHHEe oObema
TeN npu HarpeBaHuu
(oxmakaeHun), TEIJIOBOE
paBHOBECHE, UCTIapeHHE,
KOHJCHCALIA, IUIaBIICHUE,
KpHUCTaJTU3AIHS, KUTICHHE,
BIIQ)KHOCTh BO3/IyXa, CBSI3b
CpeIHEW KHUHETUYECKOM DSHEpPruu
TEIUIOBOTO JIBUXKEHUS MOJIEKYN C
abcoOTHOM TEMIIEPaTypoi,
MOBBILIICHUE JIaBJICHHUS Taza Mpu
€ero HArpeBaHWH B  3aKPHITOM
cocyze, CBSI3b MEXIy
nmapamMeTpamMu COCTOSTHHSI Taza B
M30MpolLIeccax; IEKTpU3aIus Tell,
B3aHMOJICHCTBHE 3apsJIoB,
HarpeBaHue MPOBOJHUKA C TOKOM,
B3aHMOJICUCTBHE MAarHHUTOB,
AIIEKTPOMArHUTHAs WHIYKIINS,
JeicTBUE MAarHUTHOTO TIONS Ha
MIPOBOJTHUK c TOKOM U
JIBHKYLIUICS 3apsg,
AIIEKTPOMArHUTHBIC KOIICOAHHS U
BOJIHBI, MIPSAMOJIMHEIHOE
pacrpocTpaHeHHe CBeTa,
OTpaKeHHE, MIpeJIOMIICHHE,
uHTephepeHys, audpakuus u
MOJISIpU3AlUsl  CBETA, JHMCIIEPCHUs
CBeTa; (boTodIeKTpUIECKUA
abdexT, cBeTOBOE  JaBIEHUE,
BO3HUKHOBEHHE JMHEHYaTOTO
CHeKTpa aToma BOJIOPOJ1A,
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MOJISIPU3AIIUS CBETA, TUCTICPCHS | IBYIKYIIUNCS 3apsill, | CCTECTBCHHAsE W MCKYCCTBEHHAas
CBETa; (OTOIIEKTPUIECKUH | DIIEKTPOMArHUTHBIC pPaIMoaKTUBHOCTh
s dekT, CcBETOBOEC MaBJICHUE, | KOJIEOAHUS W BOJHBI,
BO3HHUKHOBEHUE  JIMHEHYATOTrO | MPSIMOJIMHEHHOE
CIeKTpa  aroMa  BOJOPOJA, | PaclpOCTpPAaHEHHE  CBETA,
€CTECTBEHHAsT M UCKYCCTBEHHAs | OTPaKEHUE, MPEIOMIICHHE,
pPanOaKTUBHOCTh uHTephEpeHIHS,
nudpakys u
MOJIIPU3ALIUS CBETa,
JICTICPCHUS CBeTa,
(boTOdNIEKTpUIECKHIA
addexr, CBETOBOE
JIaBJICHKE, BO3HUKHOBCHHE
JMHEWYaToro CIIEKTpa
aTroma BOJIOPO/Ia,
€CTeCTBEHHAS U
HCKYCCTBEHHAs
paJlnOaKTHBHOCTD
BJIaJICHHE 3HaHUE - BIIQJIET OCHOBOIOJIATAIOIIUMHU
OCHOBOITOJIAT A0 LIIMHU OCHOBOIIOJIATrAOIIHX GU3NYECKUMU  TIOHSTUSAMU U

GUBHYECKUMU  TOHATHSIMH U
BEJIMYMHAMU,
XapaKTePU3YIOIIHMH
busnueckue IIPOIIECCHI
(cBA3aHHBIMH C MEXaHHUYECKUM
JIBW)KEHUEM, B3aMMOJICHCTBUEM
Tel, MEXaHNYECKUMHU
KoJIeOaHMSIMH U BOJIHAMU,
ATOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM BEIIECTBA,
TEIJIOBBIMHU MPOIIECCaMH;
AIIEKTPUYECKUM U MAarHUTHBIM
MIOJISIMH, IEKTPUICCKUM
TOKOM,  DJIGKTPOMAarHUTHBIMU
KoneOaHUsIMH W BOJIHAMU,
ONTHYECKUMH SIBJICHUSIMU,
KBAaHTOBBIMH SIBJICHUSIMU,
CTPOEHHEM aToMa U aTOMHOTO
aqpa, PaZnOaKTHBHOCTHIO);
BIIaJIEHUE
OCHOBOITOJIATaIOIIMMU
ACTPOHOMUYECKUMU
MOHATHSIMH,  ITO3BOJISIOIINMHA
XapaKTepu30BaTh MIPOILIECCHI,
MPOUCXOJAIINE Ha 3BE3/ax, B
3BE3IHBIX CHCTEMAX, B
MEXXTaIaKTHUECKOMI cpene;
IBIDKEHHE  HEOECHBIX  Tel,
SBOJIIOIHIO 3BE3]1 U BeemenHoMm

(u3MYECKUX TOHATHH U
BEJINYHH,
XapaKTePU3YIOIUMH
busnueckue IPOLIECCHI
(cBsI3aHHBIMU c
MEXaHUYECKUM
JIBHOKEHUEM,
B3aUMOJICHCTBHUEM
MEXaHUYECKUMU
KOJICOAHUSIMA M BOJIHAMM,
aTOMHO-MOJIEKYJISIPHBIM

Tel,

CTPOCHUEM BEILIECTBA,
TCIJIOBBIMU  ITPOIIECCAMHU;
ANEKTPUIECKUM I/I
MarHUTHBIM HOJISIMH,
JNEKTPUYECKUM  TOKOM,
ANIEKTPOMATrHUTHBIMU
KOJICOaHUSIMA U BOJIHAMU,
ONTHYECKUMH SIBIICHUSIMH;
KBaHTOBBIMHU  SIBJICHUSIMH,
CTpOGHHEM  aroMa |
aTOMHOTO sapa,
PaIOaKTHBHOCTBIO);
BJIaJICHUE
OCHOBOIIOJIAraFOLIIIMH
aCTPOHOMHYECKHMHU
MOHATHSAMH,
TIO3BOJISTIOIIIUMHE
XapaKTepU30BaTh

MPOLIECCHI, MPOUCXOASAIINE
Ha 3Be37aX, B 3BE3JIHBIX
CUCTEMAX, B
MEKTAJIAKTUYECKOU CpeJe;

BEIIMYMHAMU, XapaKTEPU3YIOIIMMHU
buznueckue MIPOLIECCHI
(cBA3aHHBIMH € MEXaHHYCCKHM
JBUKEHUEM, B3aMMOJICIICTBHEM
Ted, MEXaHUYECKUMHU
KoJ1e0aHUSMU U BOJHAMHU; aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHEM
BEIIECTBA, TEIJIOBBIMU
MPOIIECCAMH; AJICKTPUUYECKUM U
MarHUTHBIM MOJISIMH,
ANEKTPUUECKUM TOKOM,
AIEKTPOMATrHUTHBIMU
KOJIeOaHUSIMU u
ONTUYECKUMHU SBJICHUSIMH,
KBAaHTOBBIMH SIBJICHUSIMH,
CTPOCHHEM aroMa M aTOMHOTrO
aapa, PaTMOaKTHBHOCTHIO);
BIIQJICHUE  OCHOBOIIOJAratoIIMMHU
ACTPOHOMHUYECKUMH  TOHATHUSIMH,
MO3BOJISIIOIIMMH  XapaKTepU30BaTh
MPOIIECChl,  MPOUCXOAIINE  Ha
3BE€3/1aX, B 3BE3/IHBIX CUCTEMax, B
MEKTaJaKTHYECKOU cpene;
JIBUJKEHUE HEOECHBIX Ted,
SBOJIIOIHIO 3Be3 U BeeeHHoU

BOJIHAMU,

22



NIBIJKEHUE HEOECHBIX TEl,
SBOJTIOLIHIO 3BE3 "
Bcenennoit

BIIQJICHUE 3aKOHOMEPHOCTSIMHU,
3aKOHAMU W TEOpHSIMH (3aKOH
BcemupHoro tsarorenusd, |, Il u
Il 3akomsr HproroHa, 3axoH
COXPaHECHUS MEXaHHYECKON
SHEPruM, 3aKOH COXpaHEHUs
UMITYJIbCA, MIPUHIIHIT
CYNEPHO3UINK CHJI, TPUHIHUII
PaBHOMPABHOCTH
MHEPIHATBHBIX
OTCUETa;
KHUHETUYECKYIO
CTPOCHHSI BEIICCTBA,
3aKOHBI, MepBBIN 3aKOH
TEPMOIUHAMHUKH, 3aKOH
COXPAaHEHUS  DIEKTPHUECKOTO
3apsiga, 3akoH Kynona, 3akoH
Oma myia yyacTka Lenu, 3aKOH
Oma TUTSt MOJIHOM
ANEKTPUYECKOM 1IeMH, 3aKOH
Hxoyna - JleHma, 3akoH
ANEKTPOMArHUTHOM WHIYKIIUH,
3aKOH COXPaHCHHUS DHEPIHH,
3aKOH MPSIMOJIUHEHHOTO
pacnpocTpaHEHHUs CBETa, 3aKOH
OTpaKCHHUS CBETAa, 3aK0H
MpEeNOMIIEHUsI  CBETa;  3aKOH
COXPAaHECHHS OJHEPTUH, 3aKOH
COXpaHEHUS UMIYJIbCa, 3aKOH
COXPAaHEGHUS  DJICKTPHUECKOTO
3apsia, 3aKOH  COXpPaHEHUs
MacCOBOTO YHCJA, TIOCTYJIAaThI
bopa, 3akoH paaMOaKTUBHOTO
pacnana); YBEpPEHHOE
UCIONIb30BaHUE  3aKOHOB U
3aKOHOMEPHOCTEH TIPU aHAIHN3e
buznuecKux SIBIICHUIN u
MPOIIECCOB

CUCTEM
MOJIEKYJISIPHO-

TEOPUIO
ra3oBbIe

3HaHUE 3aKOHOMEPHOCTEH,
3aKOHOB W TEOpHi (3aKOH
BCEMHUpPHOTo TsArotenus, |,
Il u Il 3axousr HerotoHa,
3aKOH COXpaHEHUs
MEXaHWYECKOW  DHEpruw,
3aKOH COXpaHEHUs
HMITYJIbCA, MPUHITUTT
CYTNEPIIO3UIINHI CHII,
MPUHIIAIT PAaBHOIIPABHOCTH
WHEPIHATBLHBIX CHCTEM
OTCHYETA, MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPUIO
CTPOCHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, IIE€PBBII
3aKOH  TEPMOJMHAMUKH;
3aKOH COXpaHEHUs
AJICKTPUYCCKOTO  3apsja,
3akoH Kynona, 3akon Oma
JUISL y4acTKa IIeMH, 3aKOH
Owma JUIS MOJIHOM
AICKTPUICCKOM LIETIH,
3akoH J[xoyns - Jlenua,
3aKOH 3JICKTPOMAarHUTHOM
WHIYKIIAH, 3aKOH
COXpaHEHUS JHEPTUH,
3aKOH  MPSMOJMHENHOro
pacmpocTpaHEHUs  CBETA,
3aKOH OTpPa)K€HUS CBETA,
3aKOH TIPEJIOMJICHUS CBETA;

3aKOH COXpaHEHHUS
SHEpPTuH, 3aKOH
COXPAaHEHHS  HMIIYJIbCA,
3aKOH COXpaHEHHUs
JNEKTPUYECKOTO  3apsja,
3aKOH COXpaHEHHUS
MaccoBOT0 qHCIIa,
nocrynatel  bopa, 3akoH

PaTHOaKTHBHOTO paclaa);
YBEpPEHHOE HCTOJb30BaHUE

- BIIQJICET 3aKOHOMEPHOCTSIMH,
3aKOHAMH H TeopusMu (3aKOH
BcemupHoro Tsarorenus, I, 1l u Il
3aKOHBI HrroToHa, 3aKOH
COXpaHEHUsl MEXaHUYECKOU
SHEPTHH, COXpaHEeHUs
HMITYJIbCA, TIPUHIIHTL
CYNEPIIO3UIIUN  CHJI,  TPUHIUI
PaBHOIIPABHOCTH  MHEPIUATIbHBIX
CHUCTEM OTCYETa; MOJEKYJSIPHO-
KMHETHYECKYI0 TEOPHIO0 CTPOCHUS
BEIIECTBA, ra3oBbIE 3aKOHBI,
MEPBbI 3aKOH TEPMOJUHAMUKH,
3aKOH COXpaHEHUs
ANEKTPUYECKOTO  3apsifa, 3aKOoH
Kynona, 3akon Oma myist ydactka
mend, 3akoH Oma JuId TIOJHOH
NEKTPUYECKON  IemH,  3aKOH
Jxoyis - Jlenua, 3aKOH
AJIEKTPOMArHUTHOM WHAYKIINH,
3aKOH COXPAHEHHS SHEPTHH, 3aKOH
MPSMOJIMHEHHOTO
pacmpocTpaHEHHUsI CBETAa,
OTpaKEHUS CBETa,
MIPEJIOMIICHUS CBCTA;
COXpaHEHUS  DHEPIHH, 3aKOH
COXpAaHEHHUsI HUMIYJbCa, 3aKOH
COXpaHEeHUs AIEKTPUIECKOTO
3apsna, 3aKOH COXpaHEHUS
MacCoBOTO  YHWCJA,  IOCTYJIAThI
bopa, 3akoH paagMOaKTHUBHOTO
pacnana); YBEPEHHOE
HCIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH TMpU aHaIHu3e
(bu3MUYECKUX SBICHUN U TPOIECCOB

3aKOH

3aKOH
3aKOH
3aKOH

3aKOHOB i

3aKOHOMEPHOCTEN pu

aHaIN3e buznuecKux

SIBJICHUW W MPOLIECCOB
YMEHHME YUYUTHIBaTh TPAHULBI | YMEHUS YUYUTBHIBATH | - YMEET YUYWUTHIBATh T'PaHULBI
MMPUMCHCHUA HN3YUCHHBIX | TPAaHUIBI NPUMCHCHUSA | IPUMCHCHUA HN3YUCHHBIX
buznuecKux MOJIEICH: | M3yYEHHBIX  (U3MUYECKUX | PUBNIECKUX MO/IEJICH:
MaTcpHraJIbHas TOYKa, MOJIGJ'IGfI: MaTr€puajibHasd | MaTCpraJbHasA TOYKaA,
MHEpLHaAIbHAs CHACTEMA | TOUKA, MHEpLHaIbHAs | MHEpUUAJIbHASA CUCTEMA OTCYETA,
OTCUETA, HaeanbHBIN ras; | cucrema OTCYETA, | MACAIBHBIN ra3; MOJEIN CTPOCHUS
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MOJEIN CTPOCHHUS ras3oB, | HICaJIbHBIA Ta3;, MOJEIM | ra30B, KUIKOCTEH U TBEPIBIX Tell,
KUJIKOCTEH W TBEPABIX TEN, | CTPOCHUSA ra3oB, | TOUCUHBIA JJICKTPUUYECKUN 3apsl,
TOYEYHBIN JJIEKTPUYECKUN | )KUJIKOCTEH MW  TBEpABIX | AIepHas MOJEIb aToMa,
3apsj, sAepHas MOJENb aToMa, | Tell, TOYEYHBIN | HYKJIOHHAs: MOJIEIb aTOMHOTO sipa
HYKJIOHHAas MOJEIb aTOMHOIO | JJIEKTPUYECKUI 3apsij, | IpU pelIeHud PU3NUECKUX 3a1a4
A1pa Opu pelieHnn GU3NYECKUX | sJiepHas MOJeNb aToMa,
3a/1a4 HYKJIOHHAasi MOJIEJIb

aTOMHOTO  sApa  IIpHU

pelieHnn buznIecKkux

3a1a4
BIIQZICHUE OCHOBHBIMM | 3HAHHE OCHOBHBIX | - BJIaJI€T OCHOBHBIMU METOJaMU
METOJaMHU HAay4HOT'O IO3HAHHUS, | METOJIOB HAy4YHOT'O | HAYYHOI'O IIO3HAHUS,
UCTIONB3YyeMbIMU B (hU3MKe: | MO3HAHMUA, UCTONBb3yeMbIMU B  (usmke: - -
IIPOBOAUTH psIMble U | UCIOJIb3YEMBIMH B | IPOBOJUTH IPSIMBbIE U KOCBCHHBIE
KOCBECHHBIE u3MepeHus | pusnKe: NPOBOJUTH | U3MEPEHUSI (PU3MUYECKUX BEIMYMH,
(GU3MYeCKUX BEIMYUH, BBIOMpas | IpsIMble M KOCBEHHbIE | BBIOMpAas ONTUMAlbHBIM CrHOco0
ONTUMAaJIbHBIN croco0 | m3MepeHus:  (GU3NYECKUX | H3MEPEHHS u HCIIONB3YS
U3MEPEHUS u UCIIOJIb3YS | BEJIMYHH, BbIOMpAs | U3BECTHbIE METOJIbI OLICHKHU
U3BECTHBIE  METOJbl  OLEHKH | ONTUMAaJIbHBIN croco6 | morpeurHocTen WU3MEPEHHUH,
HOTPELHOCTEN U3MEpPEHUH, | U3MEPEHU M MCHOJb3Yys | IPOBOIUTH UCCIIEJOBaHNE
IIPOBOJIUTH HCCIIEI0BAHUE | U3BECTHBIC METO/BI | 3aBUCHUMOCTEN duznueckux
3aBHCHUMOCTEN (U3NYECKUX | OLECHKHU NOTPEIIHOCTEN | BEIMYMH  C  HCIOJB30BaHUEM
BEIIMYMH C HCIIOJIb30BAHMEM | U3MEPEHHUH, IIPOBOAMTD | MPSAMBIX HU3MEPEHUM, OOBACHATH
OPSMBIX U3MEPEHUH, OOBSCHATH | UCCIIEOBAaHUE IIOJIy4YEHHBIE pE3yJIbTaTHl,
IIOJIyYEHHBIE pe3yJbTaThl, | 3aBUCUMOCTEN UCTIONB3Ysl  (PU3MUECKUE TEOpHH,
UCTONB3Ys (PU3NYEeCKHe TeOpuH, | PU3NYECKHX BEIMYMH C | 3aKOHBl M IOHATHUA, M JIeJIaTh
3aKOHBI W TIOHSTHA, M JIeNaTh | HCIIOJB30BAaHUEM TMPSMBIX | BEIBOJBI,  COONIOJATh  TpaBUIIa
BBIBOJIbI, COOJIIO/IaTh IpaBUiIA | H3MEPEHUH, OOBSICHATH | 6€30I1aCHOTO Tpyaa pu
0e30macHoro Tpyza IIPU | IIOJIy4EHHBIE pE3YJIbTaThl, | IPOBEICHUA  MCCICJOBAaHUN B

MMPpOBEACHNU HCCIIEIOBAaHUN B

pamKax yueOHOro
JKCHEepUMEHTa U yueOHo-
HCCIIEI0BATEIBbCKON

JeSITeIbHOCTH c
UCIIOJIb30BaHUEM  IHU(PPOBBIX

U3MEPUTENBHBIX YCTPOHCTB MU
nabopaTopHOro 00OpyIOBaHUS,;

c(hOpMUPOBAHHOCTh
NPEACTABICHUM O  METOJax
TOTY4CHHS HAaYYHBIX

aCTPOHOMUYECKUX 3HAHUUI

UCHONb3ysd  (U3UYEcKue
TCOpHH, 3aKOHBI u
MOHATHA, U JienaTh
BBIBOJIBI, co0JIro1aTh
IpaBuJIa 6e30macHoro

Tpy#a TpH TPOBEIACHUU
HCCIIEIOBaHUIT B paMKax
y4e0HOr0 3KCIepUMEHTa U
yueOHo-
HCCIIEN0BATENbCKON
JeSITeNbHOCTH c
WCTIOJIb30BaHUEM

U (HPOBBIX
M3MEPHUTEITBHBIX
YCTPOMCTB u
71a00paTOPHOTO
o0opynoBaHus,
c(hOopMUPOBAHHOCTH
MPEJCTaBICHUNA O MeToaax
MOJTyYCHHS Hay4YHBIX
ACTPOHOMUYECKUX 3HAHUM

pamMKax yueOHOro dKCIEpUMEHTa U
y4eOHO-UCCIIeI0BATENHCKOM
JESTEIbHOCTH C HCIIOJIb30BaHUEM

U (POBBIX U3MEPHUTEITbHBIX
YCTpOMCTB U 1abOpaTopHOro
000pyI0BaHUA;
c(hOpMUPOBAHHOCTh
MpEeCTaBICHUI 0 METOJax
MOJTyYeHUs HAyYHBIX

ACTPOHOMUYECKUX 3HAHMI

c(hopMUPOBAHHOCTH YMEHUS
pemaTh pacyeTHbIe 3aJadul ¢
SBHO 3aJlaHHON  (pu3nyeckoin

YMGHI/IG pemaTb
pacyeTHbIe 3a7a4d C SIBHO
3aJaHHOU (dbuzmveckoit

- YMEET pelaTh pacyeTHhIE 3a1a41
C SBHO 3aJaHHOM (u3HuecKon
MOJIETIBIO,
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MOACJIBIO, HCIIOJIb3YA
buznIecKue 3aKOHBI u
HpI/IHI_[I/IHBI; Ha OCHOBC aHajIu3a
YCIOBHS ~ 3a/ladyd  BBIOWpATH
(U3HYECKYIO MOJIETTh, BBIICISTh

dusznyeckue  BEJIUYUHBI U
dopMynbl, HEOOXOAMMBIE IS
ee pelieHus, MIPOBOAMTD
pacueTsl u OLICHUBATh
peabHOCTh MIOJIy4€HHOTO
3HauYEHUs ¢buznveckoit
BEJIMYMHBI, peliaTth
KaueCTBEHHbIE 3a/1a4i,
BbICTpauBas JIOTUYECKHU
HEIPOTUBOPEUYMBYIO  LEMOYKY
pacCcy X IeHuil ¢ Oomopod Ha
U3YYEHHbIE 3aKOHBI,

3aKOHOMCPHOCTH U (I)I/ISI/I‘ICCKI/IS
SABJICHUSA

MO/IEIIBIO, UCTIONB3YS
(dbu3mvYecKkue 3aKOHBI W
NPUHIMIB, HAa  OCHOBE
aHaliM3a YCJIOBUS 3a/a4u
BEIOMpaTh  (DU3HYECKYIO
MOJIETIb, BBIJICTISTh
¢u3nyuecKkue BEIUYHHBI U
dbopmyel, HE0OXOAMMBIC
TSt ee pereHus,
MPOBOAUTH  pacyeTbl U
OLICHUBATh peaIbHOCTh
MOJIYyYEHHOTO  3HAYEHHUS
(u3MUECKONl  BEITUYHHEI,
peuiarb KauyeCTBEHHbBIE
3a1auu, BBICTpanBas
JIOTUYECKHU
HEMPOTUBOPCUUBYIO
LEMOYKY pacCyXICHUU ¢
ONOpOM Ha U3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEpPHOCTHU
U (u3HYECKUe SBICHUS

- MCIIOJIb3YeT (PU3UUECKUE 3aKOHBI
Y TIPUHIIMIIBI;

- Ha OCHOBE aHalM3a YCJIOBHUS
3alayd  BBIOMpaeT (PU3HUYECKYIO
MO/IEb,

- BBIIEISIET (PU3UYECCKHE BETTMYMHBI
U (GopMyIibl, HEOOXOAUMBIE /TS €€
pereHus,

- TIPOBOJMT PAcyUeThl U OICHUBAET
PEaTbHOCTD HIOJTY4EHHOTO
3HA4YeHUs1 (PU3NYECKON BEITUYMHBI;
- pemaTh KauyeCTBCHHBIC 3aJlayH,

BBICTpanBasa JJOIrN4Y€CKHU
HEMPOTUBOPEUUBYIO LENOYKY
pacCyX IeHHl C  ONOpoM  Ha
U3YYEHHbIE 3aKOHBI,

3aKOHOMEPHOCTH M  (U3UYECKUE
SIBJICHUS

c(OpPMHUPOBAHHOCTH YMEHUS | yMEHHE IPUMEHSTH | - MPUMEHSET MONTy4YEeHHbIE 3HAHUS
IPUMEHSTh MIOJIyYEHHBIE | IOJYYEHHbIE 3HAaHUSA JUIs | JUIS 00BsICHEHUS yCIIOBUI
3HAHUS Ui 00BSICHEHUS | OOBACHEHMS YCIOBUH | IPOTEKAHUs (PU3UUECKUX SBICHUMN
yCIIOBUI NPOTEKAHUS | IPOTeKaHUsA (UBWYECKHUX | B TPHPOJAE W JUISL  TPUHATHS
buznueckux SIBJICHUI B | AIBJICHUH B MPHUPOJIE U AJIS | MPAKTUUECKUX pereHuit B
Opupofe W I TPUHATHSA | IPUHATUS — MPAKTHYECKHUX | TIOBCEIHEBHOM KHU3HU ISt
OPAaKTUYECKUX  PEUIeHUH B | pelIeHUH B MOBCEIHEBHOMU | o0ecriedeHuss Oe30IacHOCTH INpHU
MOBCEIHEBHOM  JKM3HM  JJIf | KU3HU Juisl olecredeHus | oOpalieHuu C OBITOBBIMU
o0ecrieueHus 6e30macHOCTH | 6€30MaCHOCTH Opu | OpubopaMu U TEXHUYECKUMHU
npu oOpalieHud ¢ OBITOBBIMHU | OOpallleHuu C OBITOBBIMHU | YCTPOWCTBAMH, COXpaHEHUs
npubopaMu M TEXHMYECKHMH | IpuOopamu U | 310pOBbSl U COONIONEHUS HOPM
ycTpoiicTBamH, COXPAaHEHHUS | TEXHUYECKUMHU HKOJIOTMYECKOTO  TOBEJIEHUS B
3/10pOBbsl M COOJIOACHUS HOPM | YCTPOUCTBaMH, OKpYXarolllen cpele;
HKOJIOTMYECKOTO TMOBEACHMSI B | COXPAaHEHMsI 3J0pPOBbsl U | -  TOHUMAaeT  HEoOXOJUMOCTh
OKpY>Karouen cpeze; | coOnroneHus HOPM | IPUMEHEHUS JOCTHKEHUH (PU3NKH
NOHMMAaHWE  HEOOXOJUMOCTH | HKOJIOTMUYECKOTO Y TEXHOJIOTUH JUIsl PallMOHAJILHOTO
IPUMEHEHUS JOCTHKEHUH | MOBeIeHUs B | IPUPOAONOIB30BAHNUS
GUBUKA W TEXHOJIOTMH JUISl | OKpYXKarolen cpene;
palOHAIBLHOTO MIOHUMaHHe
PUPOIONOIB30BAHUS HEe00X0IMMOCTH

NPUMEHEHHs JOCTHXKEHUN

(GU3MKN ¥ TEXHOJIOTHIA /IS

palroHaIbHOTO

MIPUPOIONOIB30BaAHUS
c(OpMHPOBAHHOCTh ¢dbopmupoBaHue - UMeeT COOCTBEHHYIO ITO3UIUIO
COOCTBEHHOM  MO3MLIMHM MO | COOCTBEHHOM MO3ULMHU TIO | IO OTHOIIEHUIO K (QU3NYecKon
OTHOWIEHHIO K  (PU3UUECKON | OTHOIIECHUIO K | uHpoOpMalMK, TOJXy4aeMoH U3
uH(popMaluy, MoidydaeMon u3 | pusnueckod MHPOpMAIH, | pa3HbIX UCTOYHUKOB,
pasHBIX HCTOYHHMKOB, YMEHHH | MOJlyyaeMOM M3 pa3HbIX | - yMEeT HCMOJb30BaTh LU(POBbIE
HCIIOJIb30BaTh uupoBbIE | HCTOYHUKOB, YMEHUH | TEXHOJOTUHI JUIS MOMCKA,
TEXHOJIOTUM  JJs  TIOMCKA, | UCIIOJb30BaTh LU(POBBIE | CTPYKTYPUPOBAHUS,
CTPYKTYPHUPOBAHUS, TEXHOJOTMM Il TIOMCKA, | UHTEPNpPETAllM U NPEJCTaBICHUS
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UHTEpIpeTalun U | CTPYKTYpUPOBaHHUS, yu4eOHOH W HAy4YHO-TIONMYJISIPHON
NpeACTaBICHUs  y4eOHOW W | MHTepIpeTaIluu U | "HpOpMaIuHy,
HAYYHO-TIOMYJIAPHON MpeJCTaBIeHUs y4yeOHOH U | - yMeeT KPUTHYECKH
uHpOpMaIny, pa3BUTHE | HAYYHO-TIOMYJISIPHOU aHAJTN3UPOBATh HOJTY4aeM YO
YMEHUH KPUTHUYECKOTO aHaju3a | uHGopManuu;  pa3BUTHE | HH(OPMAIIHIO
NoJTy4aeMoi nH(popMaIiu yMEHUH KPUTHYECKOTO

aHanusa II0JIy4aeMOM

nHpopmaluu
OBJIJICHUE YMEHUSAMHU paboTaTh | yMEeHUE paboTarTh B Ipymnme | - yMmeeT paboTraTte B Tpymme ¢
B TIpyHIe C BBINOJHEHUEM | C BBITTOJIHEHUEM | BBIMIOJIHEHUEM Pa3JInYHBIX
Pa3IMYHBIX COLMANBHBIX POJICH, | pa3IUYHBIX  COIMAJIBHBIX | COLMAIBHBIX POJICH,
IUIAHUPOBaTh PabOTy TPYIIIEI, | POJICH, IUTAHUPOBATH | - ITTAHUPYET pabOTy TPYIIIIHI,
panroHaIBLHO pacrpenenirts | paboty TPYMNIIbL, | -  pPalMOHAIBHO  pacmpeaessier
JeSITeIIbHOCTh B HECTAHJAPTHBIX | PAllHOHAIEHO NEeSITeTbHOCTh B HECTaHIAAPTHBIX
CUTYaIHsX, aJIeKBAaTHO | pacIpenelsiTh CUTYAIHSIX,
OLICHUBATh BKJIAJ KaXJOTO W3 | NCSTEIBHOCTD B | - QJICKBaTHO OLICHUBACT BKIJIA[]
YYaCTHHUKOB T'PYIIIBI B pEIICHUE | HECTAHIAPTHBIX KaX/IOTO U3 YYaCTHUKOB TPYIIIIHI B
paccMaTpuBaeMoi MPoOIeMBI CUTYAIIHSX, aJICKBAaTHO | PEIICHHE paccMaTpuBaeMon

OLIEHUBATh BKJIAJ KKIOTO | MPOOIEMBI

U3 YYaCTHUKOB TPYIIIbI B
pelieHue
paccMmarpuBaeMoit
IPOOIIEMBI

c(hOpMUPOBAHHOCTh TOHUMAHUS

IIOHUMAaHUEC POJIKM U MCCTa

-IIOHUMACT 3HaA4YCHHC (1)I/ISI/IKI/I B

ponn buzuku B | GU3MKM B COBPEMEHHOMW | COBPEMEHHOW HAay4YHOW KapTHUHE
SKOHOMMYECKOH, HAay4yHOM KapTHMHE MHpa; | MUpa,

TEXHOJIOTMYECKOM, COLMAJIBHOM | pOJIM ~ aCTPOHOMMM B |- HMMEET 3HaHHA O  POJIH
u THUYECKON cdepax | mpakTUYECKON aCTPOHOMHUU B IIPAaKTHYECKOH
JESATCIIBHOCTH YEJIOBEKA; POJIH | JCATCIBHOCTH YEJIOBEKA M | JEATEIBHOCTH YeJI0BEKa 51
u MecTa ¢buzukn B | JaJbHEUIIEM HAy4HO- | JaJbHEHIIEM Hay4HO-
COBPEMEHHOM Hay4YHOU KapTUHE | TEXHUYECKOM Pa3BUTUU TEXHUYECKOM Pa3BUTHH,

MHpa;, pOJIM AaCTPOHOMHH B

MIPAaKTHUYECKOW  JIEATEIbHOCTH

YelloBeKa M JaJbHEHIIEM

Hay4YHO-TEXHUYECKOM Pa3BUTHH

c(OPMHPOBAHHOCTh ~ CUCTEMBI | 3HaHHE O  (PU3MYECKHX | - 3HAET 3aKOHOMEPHOCTSIX,
3HAHUHI 0 (u3NYEeCKUX | 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHUAX, JAEHCTBYIOLIUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, | 3aKOHAx, TeOopUsX, | Ha YPOBHSX MHUKPOMHUPA,
TEOpUsX, JACUCTBYIOIIMX Ha | JEHCTBYIOLIMX HAa YPOBHAX | MAKpOMHUpPA U METaMHUPa,
YPOBHSX MHUKPOMHPA, | MUKPOMHpPA, MAaKpOMHUpPA U | - 3HAET U O BCEOOILIEM XapakTepe
MakpoMMpa M Meramupa, | Merammpa, npeiacTaBieHue | (pu3ndeckux 3aKOHOB;
npeicTaBiIeHU O BceoOlleM | 0  BcCeoOIleM XapakTepe | IpeACTaBIeHuH 0  CTPYKType

Xapakrepe
3aKOHOB;
CTPYKTYype

(buznIecKux
MpEJCTaBICHUA O

MTOCTPOCHHS
dbuznyeckoil  Teopud,  UTO
MO3BOJIUT  OCO3HAaTh  POJIb
dbyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIAIIOB B  COBPEMEHHBIX
MPEJCTaBICHUSIX O MPHUPOJIE,
MTOHSTH TPaHUIIBI
MPUMEHUMOCTH TEOpuH,
BO3MOXXHOCTH WX TPHMEHCHUS

(buzmyecKux 3aKOHOB;
MPEICTABICHUN 0
CTPYKTYype MMOCTPOEHUS

¢usnyeckoil TeopuH, UTO
MIO3BOJIUT OCO3HATh pOJIb
(byHIaMEeHTaIbHBIX
3aKOHOB M TPUHIUIIOB B
COBPEMEHHBIX
MIpeICTaBICHUSIX 0
IIPUPOJE, IIOHMMAaHHE
TPaHUIBl  TPUMEHHMOCTH

HOCTPOCHUS (PU3UUYECKON TEOpUU

- IIOHMMAET IPaHUIBI
IIPUMEHUMOCTHU TEOpHH,
BO3MOXKHOCTH UX IPUMEHEHUS IS
ONMCAHHAA  E€CTECTBEHHOHAYYHBIX
SIBJIEHUW U MPOLIECCOB
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TUTST OTHCAHUS | TEOPUH, BO3MOKHOCTH UX
€CTECTBEHHOHAYYHBIX SIBJICHUN | IPUMEHEHHUS JUIs
U TIPOLIECCOB,; OTMCAHUS

€CTECTBEHHOHAYYHBIX

SIBJICHUM W MIPOLIECCOB
c(hOpMUPOBAHHOCTh YMEHHUSI | YMEHUs pasznuyath | - yMeeT pa3iuyaTh  yCIIOBHUS
pa3ian4arh YCIIOBUS | YCTIOBUSL ~ MPUMEHUMOCTHU | IPUMEHHUMOCTH MoJIeJIei
MPUMEHUMOCTH Mojienei | mogenel (Gu3MYeCKUX Ted | PU3NYECKUX Tel U  IPOLECCOB
(GU3NYEeCKUX TN M MPOIECCOB | U MPOIECCOB (sBICHMIA): | (SBICHHIA): WHEepLHUaTbHasS
(aBCHU#): WHEepLMajbHas | MHEpLUadbHas  CHCTEMa | CUCTeMa OTcueTa, MaTepuaibHas
cucreMa oTcYeTa, | OTCYeTa,  MaTepuajbHas | TOUKa, PaBHOYCKOPEHHOE
MaTepuaibHas TOUKa, | TOUKAa, PAaBHOYCKOPEHHOE | IBMKEHUE, CBOOOAHOE TMaJeHHeE,
PaBHOYCKOPEHHOE  JIBM)KEHUE, | TBH)KCHUE, cBOOOHOE | aOCOMIOTHO ympyras aedopmanus,
cBoOOHOE najeHue, | naJacHue, aOCOJIIOTHO | aOCOJIFOTHO YIIPYroe M aOCOJIOTHO
abCOIOTHO ynpyras | ynpyras nedopmanus, | Heynpyroe CTOJIKHOBEHWUS,
nedopmarus, a0CONIOTHO | aOCOIOTHO ~ yHIpyroe W | MoAened  Trasza, IKUAKOCTH U
yrpyroe " abCcoOTHO | a0COIIOTHO HEYIpyroe | TBepIoro (kpucTaIIIMYECKOTO)
HEYIIPYyroe CTOJIKHOBEHHUS, | CTOJIKHOBEHHS, MOJEeINeH | Tella, UIealbHOro Ta3a, TOYEUHbIN
MoJeNnell rasza, JKHIKOCTH W | rasa, KHUJIKOCTH U | 3aps, OJTHOPOIHOE
TBEpAOro  (KPUCTAITMYECKOTO) | TBEPIOTO AIIEKTPUYECKOE TI0JIE, OJHOPOIAHOE
Tena, UEaTbHOTO rasa, | (KpHCTAUIMYECKOTO) TeJia, | MATHUTHOE TI0JIe, TapMOHUYECKHE
TOUCYHBIA 3apsili, OJHOPOIHOE | UICAIBHOTO raza, | KonebaHus, MaTeMaTHYeCKUN
JIEKTPUUECKOE 1oJie, | TOYECUHbIN 3apsl, | MasATHUK, WJICAJIbHBIN NPYKUHHBIN
OJIHOPOJAHOE MAarHUTHOE II0Je, | OTHOPOAHOE MasiTHUK, TapMOHHYECKHE BOJIHBI,
rapMOHUYECKHE KoJeOaHus, | SMEKTPUIECKOe 1oJie, | uaeanbHbIHI KoJIeOaTeTbHbIHI
MaTeMaTUYECKUN MasiTHUK, | OHOPOJHOE  MAarHUTHOE | KOHTYp, TOHKas JMH3a; Mojelnei
UJICATbHBIN NPYXUHHBIA | TIOJIE, rapMOHUYECKHE | aTOMa,  aTOMHOTO  siipa |
MasiITHUK, rapMOHHYECKUE | KojebaHus, KBaHTOBOI MOJIENIU CBETa
BOJIHBI, WJICATIbHBINA | MATEMaTUYECKUN MAsITHUK,
KoJie0aTeNbHBIN KOHTYD, TOHKAs | UACANBHBIM  MPYKUHHBINA
JIMH32; MoJienei aToMa, | MasTHUK, TapMOHHYECKUE
aTOMHOTO sJ[pa ¥ KBAaHTOBOW | BOJIHBI, U7ICaNbHBIH
MOJIEJIA CBETA KojeOaTeNnbHbIH  KOHTYP,

TOHKasi JIMH3a; MoJenen

aToMa, aToOMHOro sAjApa u
KBaHTOBOM MOJEIN CBETA

c(hOpMUPOBAHHOCTD YMEHUS
OOBSICHATH 0COOEHHOCTH
MIPOTEKAHUS (buznuecKnx
SIBIICHU! MEXaHHUECKOe
JBIDKEHHE, TEIJIOBOE JBMKEHUE
YacTHUI] BEIIECTBA, TEIJIOBOE
paBHOBECHE, OpOYHOBCKOE
JBUKECHHUE, muddyzus,
HCTIapeHue, KHTICHHE "
KOHJIEHCAllUs, IUIaBJICHHE U
KpHUCTaJUTN3aIus,
HaNpaBJICHHOCTh
TEIUTIOTIepeIavur, DIIEKTPU3ALUU
Tell, SKBUIMOTEHIMATILHOCTH
MTOBEPXHOCTH 3apsKEHHOTO
MIPOBOJIHUKA,

AJIEKTPOMArHUTHON WHIYKIIHH,

YMEHHUS OOBSACHSTH
0COOEHHOCTH TMPOTEKaHUS
(buzmyecKkux SIBJICHUM
MEXaHUYeCKOe JBHKEHHE,
TETIOBOE JIBIDKCHUE
YaCTHI] BEILIECTBA,
TETIOBOE paBHOBecHE,
OpOYHOBCKOE JBH)KEHHE,
b dysus, HCITapeHue,
KUIIEHUEe U KOHJEHcalus,
TUTaBIICHHE u
KpHUCTaJTU3aIu,
HaTpPaBJICHHOCTh
TeTIonepeauy,
ANIEKTPHU3AIHIN Tel,
9KBUIIOTEHIIMAILHOCTH
MTOBEPXHOCTH

- yMeeT OOBICHATH OCOOEHHOCTH
NpoTeKaHUs (PU3NUECKUX SBICHUM:
MEXaHUYECKOe JIBIDKEHUE,
TEIUIOBOE  JIBIDKEHHE  YacCTHIL
BEIIECTBA, TEIIOBOE PABHOBECHE,
OpOYHOBCKOE JBUKECHHE,
mubdys3us, ucnapeHue, KUeHue u

KOHJIeHCaIus, IUIaBJICHHE |
KpUCTaJUTN3aIsl, HAIPaBJICHHOCTh
TEeIUIoNepe1auH, AIIEKTPU3ALUN
Tel, 9KBUITOTECHIMATLHOCTH
MOBEPXHOCTHU 3apsKEHHOT0
MPOBOJHUKA, OJIEKTPOMArHUTHOU
UHAYKIUH, CaMOMHJTyKIIHH,
3aBUCHMOCTH COTTPOTHBIICHUS
MOJYyIIPOBOJIHUKOB  "'p-" "n-
TUIOB" oT TEMIIEpaTypHI,
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CAMOMHIYKIIMH, 3aBUCHUMOCTH
COITPOTHBIICHUS

IIOJIYIPOBOJHUKOB ''P-" u "n-
TAMOB"  OT  TEeMIEpaTyphl,
pe3oHaHca, UHTEpEpeHIINH
BOJIH, JU(DpaKIyH, IUCIIEPCUH,
MIOJTHOTO BHYTPEHHETO
OTpaXKeHUH, dhoTodrddexr,
¢buznyeckue TPUHIUIIBL
CIEKTPAJILHOTO  aHalM3a |
pabotel mazepa, “ampda-" wu

"Oeta-" pacmaapl saep, ramMma-
U3ITydeHUE sIep

3apsHKEHHOTO TIPOBOIHUKA,
3JIEKTPOMArHUTHOMN
HUHIYKIUH,
CaMOMHTYKITHH,
3aBUCHMOCTH
COITPOTHBIICHUS
IIOJIYIIPOBOJIHUKOB "P-" u
"n-tumnos" oT
TEeMIIepaTyphl, PE30HAHCA,
uHTEphEpEHINH BOJTH,
TUGpaKIUd,  AUCICPCHH,
MOJTHOTO BHYTPECHHETO
otpaxkeHus, ¢Gorodpdexr,
¢busnveckue  TPUHIUITBI
CIEKTPAIILHOTO aHajh3a U
paboThl nazepa, "anbha-" u
"Oera-" pacmamgel  sjep,
raMMa-u3JIydeHHue saep

pe3oHaHca, UHTeppepeHIINN BOJIH,
nudpaknuy, JUCHEPCHH, MOIHOTO

BHYTPEHHETO OTpaKCHHUS,
dboTtodrddexr, buznveckue
TIPUHIIAITBI CHEKTPATLHOTO

aHanu3a 1 paboTHI Jazepa, "abda-
" u "Oera-" pacmansl saep, raMma-
U3Jy4YCHUE siep

c(hopMUPOBAHHOCTH
MIPUMEHSATH
KJIACCUYECKOU
MOJIEKYJIIPHOU
TEPMOJIMHAMUKH,
3JIEKTPOIUHAMMUKH,
buzuku A
00BsICHEHUS SBJICHUI
MUKpPOMHpa, MakpomMupa H©
Meramupa, pa3jaudarb YCJIOBHS
MIPUMEHUMOCTHU (buzmuecKux
3aKOHOB, TOHUMAaTh BCEOOIIUN
xapaktep  (yHIaMEHTAIbHBIX
3aKOHOB M  OIPaHMYEHHOCTh
WCIIOJTH30BaAHUS YaCTHBIX
3aKOHOB,; aHaJIN3UPOBATh
¢duznueckue IIPOLIECCHI,
UCIIONb3YsI OCHOBHBIE
MOJIOKEHUS, 3aKOHBI u
3aKOHOMEPHOCTH:
OTHOCHUTEIILHOCTh
MEXaHUYECKOTO JIBU)KEHMS,
bopMyIBI KUHEMAaTHUKHU
PaBHOYCKOPEHHOT'O JBUKEHUS,
npeoOpa3zoBanust [amwies st
CKOPOCTH U TEPEMEIIECHHUs], TPU
3akoHa HprooTOHA, TpUHLMI
OTHOCUTEIbHOCTH lanunes,
3aKOH BCEMHUPHOTO TATOTEHUS,
3aKOHBl COXPaHEHUs HMITYJIbCca
U MEXaHWYECKOW  DHEpruw,
CBs3b  PabOTBI  CWJIBI  C
W3MEHECHUEM MEXaHUYECKOU
SHEPTUH, YCIOBUS PABHOBECHS
TBEPJIOTO TeNa; CBSA3b JaBJICHUS

yMEHUHI
3aKOHBI
MEXaHHKH,
(1175637029 SN '

KBaHTOBOU
agaimza o

yMEHUS MPUMEHSTH
3aKOHBI KJIaCCUYECKOU
MEXaHUKH, MOJICKYJISPHOM
(10737041 u
TEPMOJIUHAMUKH,
3JEKTPOIMHAMHUKH,
KBaHTOBOM  (U3HKM  JUId
aHaiM3a U OOBACHEHUs
SIBJIEHU MHUKPOMUDA,
MakpoMHUpa M Meramupa,
pasnuyarhb YCIIOBHS
MIPUMEHUMOCTHU
(buzmyecKkux
MMOHUMATh
XapakTep
(yHIIaMeHTaIbHBIX
3aKOHOB "
OTPaHUYEHHOCTh
WCTIONB30BAaHUSI  YACTHBIX
3aKOHOB, aHAJIU3UPOBATH
(dbuzuvyecKkue - MPOIECCHI,
WCIIONb3Ys OCHOBHBIE
MOJIOKEHHUs, 3aKOHBI |
3aKOHOMEPHOCTH
OTHOCHUTENIbHOCTb
MEXaHUYECKOTO
JIBIKEHUS,
KUHEMATUKHU
PaBHOYCKOPEHHOT'O
JBUKEHUS,
npeobOpazoBanus [ amumest
JUTSt CKOPOCTH u
MepeMeleHus], TPU 3aKOHa
HrroroHa, MIPUHIAT
OTHOCUTEIbHOCTH

3aKOHOB,
BCEOOLINHA

bopMyIibI

- YMEEeT MNpPUMEHATh
KJIACCHUYECKOMN
MOJIEKYJIIPHOM
TEPMOJIMHAMUKH,
AIEKTPOJNHAMUKH, KBaHTOBOM
buzuku JUTSt aHanu3a u
OOBSICHEHUS SIBJICHUH MHUKPOMHMPA,
MaKpoMHpa U MErammpa.

- paznuyaer
MIPUMEHUMOCTHU
3aKOHOB,

- TOHUMAeT BCEOOIIMi XapakTep
byHIaMEHTAIBHBIX  3aKOHOB U
OTPAaHUYEHHOCTh  MCMOJIb30BAHUS
YaCTHBIX 3aKOHOB;

- aHaJIN3UPYET busnueckue
MPOLECCHl, HCIOJIb3Ysl OCHOBHBIE
MOJIOKEHUS, 3aKOHBI u
3aKOHOMEPHOCTH
OTHOCHUTEJIBHOCTh MEXAHUYECKOTO
JIBIDKEHUSI, (POPMYJIbl KUHEMATHKU
PaBHOYCKOPEHHOTO JBUYKEHUS,
npeoOpa3zoBanust [amumes  uist
CKOPOCTH M IIEpEMEIICHUs, TpHU
3aKOHA HeroToHa, MIPUHIIUI
OTHOCUTENIbHOCTH [ anmiiest, 3aK0H
BCEMUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUsI UMITyJIbCa u
MEXaHUYECKOW HHEpPruH, CBA3b
paboTel CHJIIBI C HW3MEHEHHUEM
MEXaHUYECKOW SHEPTUH, YCIOBUS
PaBHOBECHSI TBEPAOTO TEJIA; CBA3b
JIaBJICHUSI HJICAIBHOTO Ta3a Co
CcpeqHeld KHUHETHYECKOW HSHEpruei
TEIIOBOT'O JIBHYKEHUS "

3aKOHBI
MEXaHUKH,
bu3uKn "

yCIIOBHUS
bu3IeCKuX
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MJCAbHOIO Tra3a €O CpeIHen
KMHETUYECKOMN SHEpruen
TEIJIOBOTO JIBU>KEHUS u
KOHLIGHTpalUel €ro MOJIEKYJ,
CBSI3b TEMIIEpaTyphbl BeEIIeCTBa
CO CpeaHed  KHUHETUYECKOU
SHEpPruer €ro 4YacTull, CBS3b
JABJICHUs WJACAIBHOIO Ta3a ¢
KOHIICHTpalLeld MOJIEKYJ] U €T0
TEMIIepaTypoH, ypaBHEHUE
MenaeneeBa-Knaneripona,
MIEPBBII 3aKOH TEPMOJINHAMHUKH,
3aKOH COXPAaHEHHSI SHEPTUU B
TEIJIOBBIX IIpOLEccax; 3aKOH
COXpPAHEHHUS  DIIEKTPUUECKOIO
3apsna, 3aKOH Kynona,
MOTEHIIUATBHOCTD
3JIEKTPOCTATHYECKOT O o,
MPUHITUTT CYIEPIO3UIINU
3JIEKTPUYECKUX IIOJIEH, 3aKOHa
Kynona; 3akonst Owma jans
y4acTKa 1enu U JJIs 3aMKHYTON
ANEKTPUYECKOM IeNu, 3aKOH
[xoyinsa-Jlenna, 3aKOH
AJIEKTPOMArHUTHON WHIYKIIUH,
npaBuio JleHna, mnocTynaTel
CIIEUAJILHON TEOpUH
OTHOCHUTEIBHOCTH OHHINTENHA,
ypaBHEHUE OWHINTEWHA 175
doTtoarddekra, NEpPBbIN |
BTOpOM  mocrtynatel  bopa,
NPUHUUII  HEONPEIEIEHHOCTH
['eit3enOepra, 3aKOH
COXpaHEHHUs 3apsj]ia, MacCOBOIO
YuClIa U SHEPIHUM B SAEPHBIX
peakIusx, 3aK0H
PaAMOaKTUBHOIO pacnaia

lNanunes, 3aKOH
BCEMUPHOTO  TATOTCHMS,
3aKOHBI COXpaHEeHUs
HMITyJIbCa U
MEXaHUYECKONH  DHEpruy,
CBSI3b pabOTBl CHJIBI C
HU3MEHEHUEM

MEXaHUYECKOM  DHEPIuH,
yCJIOBUS paBHOBECHS
TBEPAOrO  Tena;  CBSA3b

JABJICHUS UJI€AJIbHOTO rasza
CO CpelHEed KMHETHYECKOU
SHEprueu TETUIOBOTO
JIBUKCHHUS U
KOHIICHTpaluen ero
MOJIEKY, CBSI3b
TEeMIIepaTyphl BEIIECTBA CO
cpemHell  KWHETHYeCKOH
SHEpPrued €ero  4YacTul,
CBSI3b JaBJICHUS
UJIeaTbHOTO rasa c
KOHIIEHTpalue MOJEeKyI
U ero TeMIepaTrypou,
ypaBHeHHe MeHeneeBa-
Knaneripona, MIEPBbIN
3aKOH  TEPMOJMHAMUKH,
3aK0H COXpaHEHUs
SHEPrUd B TEIUIOBBIX
npoiieccax; 3aKOH
COXpaHEHHUS
AIEKTPUIECKOTO
3aKO0H
MOTEHIIUATBLHOCTh
31EKTPOCTATHUECKOTO
o, MPUHIUIT
CYTEePIIO3UIINHI
AIEKTPUUYECKUX MoJIeH,
3akoHa KynoHa; 3akoHBI
OMa s yyacTka 1enu U

3apsna,
Kynona,

JUIsL 3aMKHYTOM
JIEKTPUYECKON e,
3aKO0H xoyns-Jlenna,
3aKOH DJIEKTPOMAarHUTHOMN
WHIYKIUH, IIPaBUJIO
Jlenua, IIOCTYJIAThI
CIIelIanbHON TEOpUH
OTHOCHUTEIILHOCTH

OWHINTEWHA,  ypaBHEHUE
OHHIITEeHA IS

dboTodrddekra, mepBrd U
BTOpOM mocTynaTel bopa,
MIPUHIIMII
HEOIPENEIEHHOCTH

KOHLEHTpAME  €ro  MOJIEKYI,
CBSI3b TEMIIEpATypbl BEILIECTBA CO
CpEelIHEW KMHETHMYECKOW 3Hepruen
€ro 4acTull, CBA3b JIABJIICHUS
UJICAIBHOTO Ta3a C KOHUEHTpauen
MOJIEKYJI W €ro TeMIlepaTypoH,
ypaBHEHUE MenpeneeBa-
Knaneiipona, NEepBbIA  3aKOH
TEPMOIMHAMUKH, 3aKOH
COXPAHEHHUsI PHEPIrUU B TEIIOBBIX
MpoLeccax; 3aKOH COXPaHECHUS
JNEKTPUYECKOTO  3apsiia, 3aKOoH
KyioHa, MOTECHIUAIBHOCTD
AIEKTPOCTATUYECKOTO oJIS,
MIPUHIIUIT CYIEPIIO3UIINH
JNEKTPUYECKUX  MOJEeH, 3aKoHa
Kynona; 3akonbr Oma 1 ydyactka
Lenu u JUTSt 3aMKHYTOU
ANEKTPUYECKOM  LIeNH,  3aKOH
[xoyna-Jlenna, 3aKOH
AJIEKTPOMArHUTHOM WHYKIUH,
npaBuiao  JleHma, — mocTyJsaTrkl
CIIELUAIIBHON TEOpUHU
OTHOCUTEJILHOCTH OUHIIITENHA,
ypaBHEHUE OWHIITEeHa I
dboToaddekra, NmEepBLIE U BTOPOK
[IOCTYJIaThl bopa, MIPUHLIUI
HeonpeneaeHHOCTH [ eii3enOepra,
3aKOH COXpaHEHUS 3apsaa,
MacCoOBOIO YHCJIa M DSHEPruu B
SIIEPHBIX peaKkIusx, 3aKOH
PaaOAaKTUBHOIO pacnajia
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Ieiizendepra, 3aK0H

COXPaHCHHUS 3apsja,

MacCOBOT'O 4yucia 51

SHEPrUHU B SIICPHBIX

peaxusx, 3aKOH

paJMOaKTUBHOIO pacraja
c(hOpMUPOBAHHOCTH YMEHHI | YMEHUS MPUMEHSTD | - yMeeT PUMEHSTh
MPUMCHSITh OCHOBOITOJIAraroIINe OCHOBOITOJIArafoIIHE
OCHOBOIIOJIAraloIINe ACTPOHOMUYECKHUE ACTPOHOMUYECKHUE TIOHSTHS,
ACTPOHOMHUYECKHUE MOHATHS, | TIOHATHUS, TCOPHH U 3aKOHBI | TCOPHHM M 3aKOHBI JUIS aHAu3a U
TEOpUU W 3aKOHBI JUUIS aHAIW3a | JUIsl aHaIu3a U OOBSICHEHHS | OOBSICHCHUS buznuecKux
U 0o0bscHeHUs  (HU3MYECKHX | (PU3MUECKHUX  IPOIECCOB, | IPOLECCOB  IPOUCXOAAIIMX  Ha
MPOIIECCOB, TPOUCXOISIIUX Ha | MPOUCKOJISAIINX Ha | 3B€3[1aX, B 3BE3OHBLIX CHCTEMAaX, B
3B€3/1aX, B 3BE3JHBIX CHCTEMAX, | 3B€3/7aX, B  3BE3JIHBIX | MEKTaJIAKTHYECKOMN cpene;
B MEXKTaJIaKTUYECKON CpeJie; | CUCTeMaX, B | IBIDKEHUSA HeOECHBIX Tell,
JBUKCHHUS ~ HEOCCHBIX  TeJ, | MeXKIaJaKTHICCKOW Cpejie; | SBOJFOIMH 3Be3]1 U BeeneHHoi

3BOJIFOLIMY 3Be31 U BeceeHHon

NBIDKEHUSA HEOECHBIX TeElI,

9BOJIIOLIUH 3B€3]1 U

Bcenennon
c(OPMHPOBAHHOCTh ~ YMEHHW | YMEHHUS HCCIIEAOBaTh W | - yMeeT UCCIIEI0BaTh u
UCCIIeIOBaTh M aHAJIM3UPOBATh | aHAJIM3UPOBATh aHAJIM3UpOBaTh  pa3zHOOOpa3HbIe
pazHooOpa3Hbie  (u3uUecKue | pasHOOOpa3HbIC ¢du3nyecKue SBICHHUS M CBOMCTBA
SBJICHUS U CBOICTBa OOBEKTOB, | puU3nuecKue SBICHUA U | OOBEKTOB,
IPOBOJUTH  CAMOCTOSITEJIbHBIEC | CBOMCTBA OOBEKTOB, | - MPOBOJUT  CAMOCTOSTEIHHBIC
UCCIICIOBAaHUS. B pEaJbHBIX U | IPOBOJIUTH UCCIICIOBAaHUSI B  pEAIbHBIX U
1a00paTOPHBIX YCIIOBUSIX, | CAMOCTOSITEJIbHbBIE 71a00paTOPHBIX YCIOBUSX,
YuTaTh M AHAJIM3UPOBATh | UCCIEAOBAHMS B PEANbHBIX | -  YMTaeT U aHAIU3HUPYeT
XapaKTEePUCTHKH TPUOOPOB H | U 7a00paTOPHBIX | XapaKTePUCTUKA  TPUOOPOB |
YCTPOMCTB, OOBSCHATD | YCIOBHUAX,  UYUTaTb U | YCTPOICTB,
MPUHIIMIIBI UX PaOOThI aHAJIM3UPOBATh - 00BACHSAET NPUHLIUIIBI UX PAOOTHI

XapaKTePUCTHKH

npubOpOB M  YCTPOMCTB,

OOBSICHATh TPUHIMIIBI UX

paboThl
c(OpMHPOBAHHOCTh 3HaHUe 0 METO/AX | - UMEeT MPEACTaBIECHUS O METO/1aX
NpPEACTAaBICHUH O  METOJaX | MONy4YCHHUs HAYYHBIX | TOTyYCHHS HayYHBIX
HOJy4YeHUs HAYYHBIX | aCTPOHOMMYECKUX 3HAHUH; | aCTPOHOMUYECKUX 3HAHUH;
ACTPOHOMHYECKHX 3HAHW; | OBJIAJICHHUE YMEHUSIMH | - yMeeT CaMOCTOSITEJIbHO
BJIaJICHUE YMEHUSIMH | CaMOCTOSITEIbHO dbopmynupoBaTh elb
CaMOCTOSITENILHO (hopMynupoBaTh 1eNTb | UCClieToBaHus (MIPOCKTa),
bopmynupoBaTh nenb | ucciepoBanus (MpoekTa), | - BBIABHUIAET THUIOTE3bl Ha OCHOBE
UCCIICIOBAHHSI (mpoekTa), | BBIABUraTh THIIOTE3bl HA | 3HAHHS OCHOBOIIOJIAraIOIINX
BBIJIBUTATh TMIIOTE3bl HA OCHOBE | OCHOBE 3HaHUS | QU3NYECKUX 3aKOHOMEpPHOCTEH U
3HaHHSA  OCHOBOIIOJIATaIOIIMX | OCHOBOIIOJIATAIOIINX 3aKOHOB, poBepseT 175
(GU3NUECKUX 3aKOHOMEPHOCTEH | PU3NUECKUX HKCIIEPUMEHTATbHBIMU
U 3aKOHOB, TIPOBEPATH WX | 3aKOHOMEPHOCTEH U | Cpe/ICTBaMH,
HKCIIEPUMEHTAIbHBIMU 3aKOHOB, TMPOBEPATh MX | -  IJIAHUPYET M TPOBOAUT
CpeACTBaMH, IUIAHUPOBATh W | KCIIEPUMEHTAIbHBIMH buznveckne IKCIIEPUMEHTHI,
POBOJIUTH ¢u3nyeckue | CpeAcTBaMH; IJIAHUPOBATh | OMUCHIBAET " aHAJM3UPYET
OKCTIEPUMEHTHI, ONKCHIBATh H | U TIPOBOAWTH (U3WYECKHE | IOJYYCHHYIO TIpU  BBIIIOJHEHUHU
aHAJTM3UPOBATh  IOJYYEHHYIO | SKCIIEPUMEHTHI, HKCIIEpUMEHTA UH(OpMALIHIO,
npu BBINTOJIHEHHUH | OTIMCHIBATH U | ONIPENeIIsATh JIOCTOBEPHOCTD
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DKCIIEPUMEHTa  WHGOPMAIUIO, | aHATU3UPOBATH MOJIY4EHHOTO pe3yyibTara
OTIpeNeNsTh JIOCTOBEPHOCTH | MOJTyYCHHYIO npu
MOJYYEHHOTO pe3ysbTara BBITIOJTHEHUH
IKCIIEPUMEHTA
MH(OPMAIIHIO, ONPEIENIATh
JOCTOBEPHOCTh
MOJTYYEHHOT'O pe3yJIbTara
c(OpPMHPOBAHHOCTh YMEHUS | yMEHUS pemaTh | - yMeeT peniaTh pacueTHhIC 3a1a49u

pemiate PacCyYCTHBIC 3aga4yu C

SBHO 3aJaHHOM W  HESABHO
3a/1aHHOM ¢buznveckoi
MOJIEJIBIO:  Ha  OCHOBaHHUHU
aHalM3a YCIOBUS  BBIOMpAThH
busnueckue MO/JIeJH,
OTBEYAIOLIUE TpeOOBaHUAM

3aJjaud, NPUMEHATb (OPMYJIbI,
3aKOHbI, 3aKOHOMEpPHOCTU U
HOCTYJaThl (PU3NYECKUX TEOPH
npu WCTIOJIb30BaHUHT
MaTeMaTHYECKUX METO/IOB
pemieHust  3ajaa4, MPOBOJIUTH
pacyeTbl Ha OCHOBaHHUHU
UMEIOIIUXCS JTAHHBIX,
aHaAJIM3UPOBaTh PE3YNbTaThl U
KOPPEKTHPOBAThH METOBI
peLeHus c y4eToM
MOJTy4EHHBIX pe3yJIbTaToB,;
peliaTh KayecTBEHHbIE 3aayH,
TpeOytoiue [IPUMEHEHUS
3HaHUM U3 pa3HBIX pa3felioB
Kypca  (u3uMKM, a  TaKke
MHTETpallui 3HAHUN M3 JPYrux
PEMETOB
€CTeCTBEHHOHAYYHOTO  IUKJA:
BBICTPANBATh JIOTUYECKYIO
LHEMOYKy  pacCyKIeHHH ¢
OIOpPON Ha M3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyecKue
SIBIICHHS

PACUCTHBIC 3ada4u C SBHO

3aJJaHHOH W HESIBHO
3aJlaHHOM ¢buznveckoi
MOJICJIbIO. Ha OCHOBAHUU
aHamm3a yCIIOBUS
BBIOMpATh buznveckue
MO/IEJIH, OTBEYAIOIINE
TpeOOBaHUSIM 3aj1a4H,
MIPUMEHSITh hopmyHI,
3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYNAThl (DPU3MYECKUX
Teopui npu
WCTIOJIb30BAHUHT

MaTeMaTHYECKUX METO/I0B
pereHus 3ajad,
MPOBOJIUTH  pacyeThl Ha
OCHOBAaHHU  HMMEIOIIUXCS
JaHHBIX,  AHAJIU3HPOBAThH
pe3yabTaThI u
KOPPEKTHPOBATh  METOIbI
pereHus c y4eTOM
MOJTyYEHHBIX pe3yJbTaToB,;
pemarpb Ka4eCTBEHHBIE
3a/a4d, TpeOyroriue

IIPUMEHEHHsI 3HAaHUU U3
pa3HBIX pa3leiaoB Kypca

¢bu3uky, a TaKxXe
UHTErpaluy 3HaHUH U3
TPYTUX MIPEeIMETOB
€CTECTBEHHOHAYYHOT'0

LUKJIA! BBICTpauBaTh
JIOTUYECKYIO LETIOUKY
pacCyXIeHHUI ¢ OMOpor Ha
U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH u

(I)I/ISI/I‘-ICCKI/IC SBJICHUA

C SBHO 3aJaHHOM W HEIBHO
3aIaHHON (PU3UYECKON MOJIEIIBIO:

- HA OCHOBAHHMM aHAJIN3a YCJIOBHS
BBIOMpaeT (HU3NYECKUE MOJIEIH,
OTBEYAIOLIUE TpeOOBaHUAM
3aJa4H,

- mpuMeHsieT (OpPMYJbl, 3aKOHHI,
3aKOHOMEPHOCTH W  IIOCTYJIAThI
buznyecKux TEOpUI pu
HCIOIL30BAHUN MAaTeMaTHYECKUX
METO/IOB pEIICHUS 3a/1a4

- MIPOBOJIUT pacyeThbl Ha
OCHOBAHHMH HUMEIONIUXCS JaHHBIX,

- aHAIM3UPYET pe3yjbTaThl U
KOPPEKTUPYET METOJIbI PEIICHUS C
Y4€TOM IMOJTYYCHHBIX Pe3yJIbTaTOB,;
- pelaer KadyeCTBEHHBIC 3aJ]layH,
TpeOyromye MPUMEHEHUS 3HAHUN
W3  pasHbIX  pasleioB  Kypca
(bu3uKH,

- TPUMEHSET 3HAHUA W3 JAPYTUX
MIPEAMETOB €CTECTBEHHOHAYYHOTO
[UKA:

- BBICTPAMBAET  JIOTUYECKYIO
LETIOYKY PACCYXKJIEHUN C OMOpOM
Ha U3Yy4YEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH M  (U3HYECKUe
SBJICHUS

c(hopMUPOBAHHOCTH yYMEHUN
aHAIM3UPOBATh M  OILIGHWBATH
OCJIENCTBUS OBITOBOM u
MIPOU3BOCTBEHHOMN

JIeATEIIbHOCTH YyeJIOBEKa,
CBS3aHHOH C  (DUBHUYECKUMU
MPOLIECCAMHU, c HO3UIINH
HKOJIOTMYECKON 0e30IacHOCTH;
IIPEACTABICHUIN 0

YMEHUS aHaJIU3UpOBATh M
OLIEHMBAaThL  ITOCJIEACTBHUS
OLITOBOM u
MIPOU3BOJICTBEHHOMN
IEeITEIbHOCTH  YeJIOBEKa,
CBSI3aHHOM C (PUBUYECKUMU
NnpoueccamMu, ¢ TO3HUIUH
9KOJIOTUYECKOM
0€30I1aCHOCTH;

- yMeeT  aHalIu3upoBaTh U
OLIEHUBATh TOCJIEACTBHS OBITOBOU
u ITPOU3BOACTBEHHOMN
JIeATEIbHOCTH YEJI0BEKa,
CBSI3aHHOM c ¢buznyecKkuMu
MPOLIECCAMH, c MO3ULU I

JKOJIOTHYECKOH 0€30IacHOCTH;
- HMeeT  TpPEICTaBICHHUS O
parMoHaILHOM
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parroHaIbHOM MIpeICTaBICHUA O | MPUPOJONIONB30BAHNH, a TaKXKe
NPUPOIONIOIB30BAHNH, & TAKXKE | PAIMOHATIHLHOM pasyMHOM UCTIOJIH30BAHUHT
pa3yMHOM WCIOJIb30BAaHUU | IPUPOAONONIB30BAHNN, a | JOCTHIKEHUH HAYKH M TEXHOJIOTHUN
JOCTHKEHUH HaYKH U | TaKKe pasyMHOM | Ui JajJbHEHWIIEro  pa3BUTHSA
TEXHOJIOTHM MJI JAJbHEUILIErO | UCTIOJIb30BAHUU 4eJI0BEYECKOro o0mecTBa
pa3BUTHS YeJIOBEYECCKOTO | JOCTIDKCHHI  HAayKH U
oO1recTBa TEXHOJIOTHU JUTSt

JTaTBbHEHIIET0  Pa3BUTHUSA

YeJI0BEYECKOro 00IIEeCTBa
OBJIQJICHHE pasnmuyHbIMH | pabota ¢ uHpopManuen | - paboraer ¢  uHpOpManUen
criocobamu paboThI c | dusznueckoro cojaepkaHus | GU3HUECKOTO  COJACPKAHHS  C
uHpOpManuei ¢du3nueckoro | ¢ UCIIOJIb30BAHUEM | UCIIOJB30BAHUEM  COBPEMEHHBIX
COJIEpKaHUs C UCTIOJIL30BAHNEM | COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH,
COBPEMEHHBIX WH(POPMAIIMOHHBIX - yMeeT KPUTHYECKH
WH(OPMAIIMOHHBIX TEXHOJIOTHM, | TEXHOJIOTHH, pa3BUTHE | aHAIM3UPOBATH U OICHUBATH
pa3BUTHE YMEHUH | YMEHHIA KPUTHYECKOTO | JJOCTOBEPHOCTh MOJTy4aeMoit
KPUTHYECKOTO  aHajwW3a W | aHAJIM3a u OIICHKH | HH(pOpMAITUU
OLICHKH JIOCTOBEPHOCTH | JOCTOBEPHOCTH
noJrydaeMoi nHopmanuu OJTy9aeMOi HH(OpMAaIIH
OBJIAJICHUE OPTaHM3AIMOHHBIMH | OPTaHU3alMOHHBIC U | - yMmMeer paboTarb B TIpymme ¢
Y TI03HABATCIILHBIMH YMEHHUSMH | TTO3HABATEIBHBIE YMEHUS | BBITIOJHEHUEM Pa3ITUYHBIX
CaMOCTOSITEIILHOTO CaMOCTOSITEIILHOTO COLIMAIBHBIX POJICH,
PUOOpPETEHUSI HOBBIX 3HAHWUW B | IPHOOPETECHUS HOBBIX | - IUTAHUPYET PabOTy TPYIIIIHI,
nporiecce BBITIOJIHECHUSI | 3HAHUH B nporecce | -  palMoOHAIBbHO  paclpeeiseT
MPOEKTHBIX " y4eOHO- | BBIMIOJTHCHHSI POCKTHBIX U | ACSITEILHOCTh B HECTAHIAPTHBIX
UCCIIEIOBATEIbCKIX pabor, | yaeOHO- CUTYAIIHSIX,
YMEHHSIMH PabOTaTh B TPYIIIE C | UCCIIEIOBATSILCKUX PaboT, | - aleKBaTHO OIEHUBAET BKJIAJ
BBIITOJIHCHUEM pa3IMYHBIX | yMEHUSIMH ~ pabOTaTh B | KQXKIOTO M3 YYaCTHHKOB TPYIIIIBI B
COIMAITLHBIX poJIeHi, | TpyIlie ¢ BBINOJHEHUEM | PEIICHHE paccMaTpuBaeMoit
IUTAHUPOBaTh PabOTy TPYIIbI, | Pa3IMYHBIX  COIMAIBHBIX | IPOOIEMBI
paIMoHaILHO pacmpeieNiaTh | poJieH, IUTAHUPOBATH
JESTENIbHOCTh B HECTAHJIAPTHBIX | paboTy TPYIIIbI,
CUTYaIIUsX, aJICKBAaTHO | paIliOHAIBHO
OIICHMBATh BKJIAJ Ka)XJOTO W3 | paclpenemsTh
YYaCTHUKOB TPYIIBEI B PEIICHHUE | IEATSIBHOCTh B
paccMaTpuBaeMoii MpoOIeMbl HECTaHAPTHBIX

CUTYaITUsX, aJICKBAaTHO

OILICHHUBATh BKJIAJ KaxXJI0TO

W3 YYaCTHUKOB TPYIIBI B

pelieHue

paccMaTpuBaeMoint

POoOIEeMbI
c(OpMHUPOBAHHOCTh MOTHBAIIUW | MOTHBAIMSI K  Oyaymied | -  TPOSBISET  CTPEMJICHUS U
K Oyaymiel nmpodeccuoHaNbHON | TPohecCHOHATBHOM HaBBIKU K Oynyiei
JIESITSIIBHOCTH 0 | IeATEITBHOCTH 1o | MpoeCCHOHATBHON JEATSIIEHOCTH
CHEIHUAIBHOCTSIM (GU3HKO- | CHEIHATBHOCTSIM (DU3HUKO- | IO  CIEHUATBHOCTIM  (DU3HUKO-

TEXHUYECKOTO TTPOPUIIST

TEXHUYECKOTO TTPOPUIIS

TEXHUYECKOTO PO
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