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1 HACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O MHNPEJIMETA
C00.02.02 «<xDPU3UKA»

1.1 O6macTh MpUMEHEHHMSI POTPAMMBbI
Pabouas nporpamma yue6HOTO npeameTa «Pu3nKa» SBISETCA YAaCThIO MPOTPAMMBI MOJTOTOBKH
CHELMAINCTOB cpeHero 3BeHa B coorseTcTBUM ¢ PI'OC cpennero obuero oopazoBaHus
1.2 Mecto y4eOHOTrO mpeaMera B CTPYKTYpe IPOTrpaMMBbl IMOATOTOBKU CIIELUAINCTOB CPEIHETO
3BEHa!
VYuebnsiit npeqmer COO0.02.02 «Pu3uka» OTHOCUTCS K AUCHUIUIMHAM 00I1e00pa30BaTeIbHOM
HOJArOTOBKH U M3Y4aeTcsl Ha yIiIyOJIeHHOM YpOBHE.
1.3 Llenmun u 3amaun yuyeOHOTO mpeamera — TpeOOBaHHS K pe3ysibTaTaM OCBOCHHUS Y4eOHOTO
npeaMera:
Memnn:

® (QopmupoBaHue y OOy4yarOIIMXCsl YBEPEHHOCTM B ILIEHHOCTH 00pa3oBaHus,
3HAYMMOCTH(PU3MYECKIX3HAHU I ITSICOBPEMEHHOT OKBATTU(PUIIMPOBAHHOTOCHEIIM AT CTAIPUOCYIIE
CTBJIEHUMETONPO()ECCHOHAIbHOWICSATEIbHOCTH;

® (opmupoBaHuE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

® OBJaJieHHE CHEeUU(UIECKONH CHUCTEMON (U3NYECKUX TMOHATHH, TEPMHHOJIOTHEH U
CUMBOJIMKOI;

® OCBOCHHUE OCHOBHBIX (PU3NICCKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEHH;

® 0BJIaJICHUE OCHOBHBIMU METOJAMH HAay4YHOI'O IO3HAHMS NPUPOIBI, UCIOIb3YEMbIMU B
¢usuke (HAOMIOJCHWE, ONKMCAHWUE, W3MEPEHUE, BBIIBMKCHHWE THUIOTE3, IPOBEICHHE
9KCIEPUMEHTA);

® OBJIAJICHUC YMCHUIMH 06pa6aTI)IBaTI) JaHHBIC S3KCIICPUMCHTA, 00BACHATH IMMOJTY4YCHHBIC
PE3yibTaThl, YCTaHABJINBATL 3daBUCUMOCTU MCIKIAY (1)I/I3I/I‘I€CKI/IMI/I BCINYMHaAMH B Ha6JHO,Z[aCMOM
SABJICHHUH, J€J1aTh BBIBOJBI,

® (hopMUpOBaHHE YMEHHUS peliaTh (PU3MUECKUEe 3aJa4l Pa3HbIX YPOBHEH CII0KHOCTH;

® Dpa3BUTHE II03HABATEJIBHBIX HMHTEPECOB, HHTEIUIEKTY&JIbHBIX M  TBOPYECKHUX
croco0HOCTEH B mpoliecce NpUoOpPeTeHUs! 3HAaHUM C MCIIOJB30BaHUEM Pa3JIMYHBIX HCTOYHHMKOB
MH(pOpMallMl M COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTUH; yMEHUH (OpMyIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TO3UILHUI0 MO OTHOIIEHUIO K (Qu3HUecKod HH(pOopMaIuH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHHUKOB;

® BOCMHTAaHHE YYBCTBA TOPJIOCTH 32 POCCUNUCKYIO (DU3MUECKYIO HAYKY.
OcBoenue conepxkanusi ydeOHOro mnpenmera «®Duszuka» obecrnedynBaeT JOCTUKEHUE
00y4JarOIIMMUCS CIETYIOIUX PE3YyIbTaTOB:

HpeI[MeTHLIe pe3yJabTaThbl H3YYCHHUSA Oﬁpa3OBaTeﬂbH0ﬁ NnmporpaMmmblI:

1) chopMupoBaHHOCTH MNpPEACTABICHUH O pOIM U MecTe (GU3MKH U acTPOHOMHUHU B
COBPEMEHHOM HayyHOM KapTMHE MHpa, O cHCTeMooOpasyromed poin (UMK B Pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHMKHM M COBPEMEHHBIX TEXHOJIOTMH, O BKIAJA€ POCCHHCKUX U
3apyOeXHBIX yUYEHBIX-(QU3UKOB B pa3BUTHE HAyKW; IOHUMaHHE (U3UYECKON CYIIHOCTU
HaOJI01aeMBbIX SIBJICHUH MUKPOMHUPA, MAKpOMHUpPA M MEraMHupa; MOHUMaHUE POJIK aCTPOHOMHUH B
MPAKTUYECKON NIeATEIbHOCTH YeJOBEeKa U JajbHeiIleM Hay4YHO-TEXHHUYECKOM Pa3BUTHUH, POJIH
¢u3uKku B GOpMHUPOBAHUH KPYrozopa U (pyHKIIMOHAIBHOM TPaMOTHOCTH YEeJIOBEKA ISl peIlIeHUs
MPAKTUYECKUX 3a7au;

2) chOopMUPOBAHHOCTh YMEHHH pacmo3HaBaTh (U3MUYECKUE SIBICHUSA (TPOIECCHI) U
OOBSCHATh HMX HAa OCHOBE W3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE H PaBHOYCKOPEHHOE
NPsIMOJIMHEHHOE NBIKEHHE, CBOOOJHOE MaJCHHE Tell, JBIKEHHE MO OKPYKHOCTH, WHEPIIUS,
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B3aMMOJIeIiCTBHE Tej, KojebaTenbHOe ABMKEHHE, PE30HAHC, BOJIHOBOE IBMXkKeHHE; Tuddy3us,
OpOYHOBCKOE JBM)XECHHE, CTPOSHHUE >KHIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00beMa Tel MpHu
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HCHApeHHe, KOHJIEHCAIls, IJIaBJICHUE,
KpUCTAJUTM3AllMs, KUIEHHUE, BJIAXHOCTb BO3/lyXa, CBA3b CpEJHEH KHUHETUYECKOW OHHEPruu
TEIUIOBOTO JBM)KEHUS MOJIEKYJ ¢ a0COJIOTHOM TeMIepaTypoil, MOBbIIEHNE AaBJICHUs ra3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCY/E, CBSI3b MEXAY IapaMeTpaMUd COCTOSIHUS Trasza B
M30MpoIeccax; dJAEKTPU3ALIMs Tell, B3aUMOJICHCTBHE 3apsiI0B, HArPEBaHUE MTPOBOJAHHUKA C TOKOM,
B3aUMOJICICTBUE MAarHWTOB, 3JEKTPOMArHUTHAsT MHAYKLHS, JEHCTBUE MAarHUTHOTO TOJIA Ha
NPOBOAHUK C TOKOM U JBWXKYIIMMCS 3apsll, S3JCKTPOMAarHUTHBIE KOJIEOAHHUS U BOJIHBI,
NPSIMOJIMHEHHOE  pacIpOCTpaHEHHWE CBETa, OTPAKEHUE, MPEIIOMIICHHe, WHTEePHEPEHIINS,
mubpakaus U TOJspU3alusl CBETa, JUcCHepcus cBeTa; (HOToANeKTpudeckuil 3pdeKT, CBETOBOE
JaBJICHWE, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOJOPOJia, €CTECTBEHHas U
HCKYCCTBEHHAs paiOAKTUBHOCTH;

3) BmageHUE OCHOBOIOJIATAIOMIMMH  (DU3WMYECKUMU TIOHATUSAMH ¥ BEITUYHMHAMH,
XapaKTEePU3YIOIUMUA (U3UYECKHUE TPOIECChl (CBA3aHHBIMM C MEXaHMYECKUM JIBHDKCHHEM,
B3aMMOJICHICTBHEM TEJI, MEXaHUYCCKUMH KOJCOAHUSIMU W BOJIHAMHU, ATOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEIIECTBA, TEIUIOBBIMU TPOIECCAMU; DJICKTPHUYCCKUM M MArHUTHBIM ITOJISIMH,
IEKTPUICCKUM TOKOM, DSJICKTPOMATrHUTHBIMU KOJCOAHUSIMU H BOJHAMH; ONTHYCCKUMHU
SBJICHHSIMH;  KBAaHTOBBIMH  SIBIICHUSMH, CTPO€HHEM aroMa W  aTOMHOTO  sJpa,
PaAMOAKTUBHOCTBIO);  BJIAJICHUE OCHOBOIOJIATAOIIUMUA ACTPOHOMHUYCCKUMHU  IOHSATHUSIMH,
MO3BOJISIIOIIMMH ~ XapaKTEPU30BaTh IPOIECChl, MPOUCXOMSIIMNE HAa 3BE3/1aX, B 3BE3IHBIX
CHUCTEMaX, B MEXKTAIAKTHYECKOH cpele; NBIKEHHE HEOCCHBIX TeJ, DSBOJIOIHUIO 3BE3] U
Bcenennolii;

4) BnasieHre 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUSMHU (3aKOH BCEMHUPHOTO TIATOTEHUs, I,
IT u IIl 3akonbl HprOTOHA, 3aKOH COXpAHEHUS MEXAHMYECKOW 3HEPTUU, 3aKOH COXPaHCHUS
MMITYJbCA, MPUHUUIT CYNEPIIO3UIUN CHJI, IPUHLMI PABHOINPABHOCTH WHEPUUAIBHBIX CHUCTEM
OTCUYETa; MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO0 CTPOCHUS BEILECTBA, Ia30BbI€ 3aKOHBI, IIEPBBIMA
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHHUS AJIEKTPUUECKOro 3apsja, 3akoH KysoHna, 3akoH Oma
JUISl ydacTKa 1enu, 3akoH Oma /17151 MOJTHOM 3JIEKTPUYECKOM 1enu, 3aKkoH J[oyns - JleHua, 3akoH
ANEKTPOMArHUTHOM WHIYKLIMH, 3aKOH COXPAaHEHHS SHEPruu, 3aKOH MPSAMOJUHEHHOTO
paclpoCTpaHEHMs] CBETa, 3aKOH OTPAXEHUsI CBETA, 3aKOH IIPEJIOMIIEHUS CBETa; 3aKOH
COXPAaHEHUS SHEPTUH, 3aKOH COXPAHECHHS UMITYJIbCA, 3aKOH COXPAHEHHMS JIEKTPUYECKOTO 3apsija,
3aKOH COXpaHEeHHs MacCOBOTO 4YHCNa, MOCTynaTel bopa, 3aKOoH paJlOaKkTUBHOTO pacmaia);
YBEPEHHOE HCIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaiu3e (PU3NYECKUX SBICHUN U
IIPOLIECCOB;

5) yMeHue YUMTHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepualibHas TOYKA, MHEPLUHUAIbHASA CUCTEMa OTCYETa, WIACAJBHBIA ra3; MOJEIU CTPOEHUS
razoB, KHUAKOCTEW W TBEPABIX TE€J, TOUCYHBIM AIEKTPUUECKUN 3apsii, siAepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7Jpa MPH pelIeHnr GU3NYECKUX 3a/1a4;

6) BiaJiecHWEe OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHUS, HCIOJIb3YyEeMBIMHU B (DU3HUKE:
MPOBOAMTH TMPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYHMH, BBHIOMpAs ONMTUMAaTIbHBIN
croco0 HM3MEpEeHUs M HCIOJIb3ys HM3BECTHBIE METOJBI OIEHKH IOTPEITHOCTEH HW3MEPEeHHH,
MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C KCIOIH30BAHHEM MPSMBIX
W3MEPEHHM, OOBSICHATH MOJYyYEHHBIE PE3YNbTAaThl, UCIONB3Ys (DU3NUECKUE TEOPUU, 3aKOHBI U
MOHSTHS, W JeJaTh BBIBOJBI; COONMIONATh TMpaBuiia 0O€30MacHOro TpyAa MPH TMPOBENCHUU
MCCJIEIOBAHMM B paMKax ydeOHOTO SKCIEPUMEHTA U YI€OHO-UCCIIET0BATEIbCKON AeATETbHOCTH
C HWCIOJIb30BaHWEM HHU(POBBIX HU3MEPUTENBHBIX YCTPOHCTB U J1aOOPATOPHOTO OO0OPYIOBAHUS;
c(hOpMUPOBAHHOCTh TPEACTABICHUA O METOAAaX TOJYyUYEeHUS HAyYHBIX aCTPOHOMUUYECKHX
3HAHUM;



7) chopMUPOBAaHHOCTh YMEHHUSI peliaTh PACUETHBIC 3aa4M C SIBHO 3aJaHHON (hHU3HYECKOU
MOZCIIBIO, UCIIOJIb3Yd (bI/ISI/I‘IeCKI/Ie 3aKOHBI U NPUHOUIIBI; HA OCHOBC aHaJIM3a YCJIOBUSA 3aladd
BBIOUPATh (PU3UYECKYIO MOJICIb, BBIICIATh (PU3MUSCKUE BETMUMHBI U (OPMYIIBI, HEOOXOAMMBIC
i1 €€ PCIICHHA, MPOBOAWUTL PpacCdHCTbhl W OHLCHUBATHL PCAIBHOCTL IMOJTYYCHHOI'0 3HAYCHUSA
(GU3NYeCKOil  BENUYMHBL, pellaTh  KA4YeCTBEHHBIC  3aJlayd, BBICTpaWBas  JIOTHYECKHU
HENIPOTUBOPEUYHBYIO IIEMIOYKY PACCYKACHHUIA C OMOPOI HAa M3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3UYCCKUE SBIICHUS,

8) copMHUPOBAHHOCTH YMEHUS IPUMEHSTD MOJyYCHHbIE 3HAHUSA JUI1 OOBSICHEHUS YCIOBUN
NpoTeKaHus (PU3NYECKUX SIBICHUH B NPUPOAE M JUIA NPUHATUS NPAKTHYECKUX PEIICHUH B
MOBCEIHEBHON JKM3HM i oOecrieueHust O€30MacHOCTH MpU OOpameHHuH ¢ OBITOBBIMH
npubopaMH M TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHEHUs 3J0POBbS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJCHUS B OKpPYXKAIOIIeH cpejie; MOHMMaHUEe HEOOXOIUMOCTH MPUMEHEHHUS
JOCTHXEHUH (DU3NKU U TEXHOJIOTHH JJIS1 pAllMOHAIBHOTO IPUPOAOIIONB30BaAHHUS;

9) cdopMuUpPOBaHHOCTh COOCTBEHHOH TIO3WUIMKM TIO OTHONIICHHWIO K (DHU3HYECKO
uH(pOpMallMK, T[OJy4aeMOil U3 pa3HBIX HCTOYHUKOB, YMEHHH UCIHOIb30BaTh LU(pOBBIE
TEXHOJIOTUHU JUIS TIOWCKA, CTPYKTYPHPOBAHMS, MHTEPIPETAUN W TIPEACTABICHUS Y4COHOH H
HAYYHO-TIOMYJISIPHOM WHGOpMAIUU; pa3BUTHE YMEHUN KPUTHYECKOTO aHaiu3a MOoJydyaeMou
uH(popMaLuu;

10) oBnageHue yMeHUsIMU pabOTaTh B TPYINE C BBHITOJHEHUEM PA3IUYHBIX COLIMATIBHBIX
poJsieil, TmIaHWpOBaTh paldOTy TPYIIbI, PANUOHAIBHO pPACIPENEIsITh JCATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalMsIX, aJICKBaTHO OIICHMBATh BKJIAQJ KaKJOTO M3 YYaCTHUKOB IPYMIbI B
pelieHne paccMaTpuBaeMoil MpoOJIEMBI;

11) chopMupoBaHHOCTh MOHUMAHUS POJIM (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTHYECKO,
COLMAIBHOW M JTHYECKOW cdepax AeATEIHPHOCTH 4YelIOBeKa; pOJIM W MecTa (U3HKH B
COBPEMEHHOM Hay4yHOM KapTUHE MHpa; pPOJM ACTPOHOMUHU B NPAKTUYECKOM JESATEIbHOCTH
YCJIOBEKA U HaﬂbHeﬁmeM HAaYyYHO-TCXHUYCCKOM PA3BUTHH,

12) chopMHpPOBAHHOCTH CHUCTEMBI 3HAHUH O (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, ACHUCTBYIOIIMX HAa YPOBHAX MHUKPOMHpA, MAaKpOMHpa M METaMHpa, MPEICTaBICHUN O
BceoOIeM xapakTepe (U3MUYECKHMX 3aKOHOB; NPEJCTAaBICHUH O CTPYKTYpe IOCTPOCHUs
(bu3nyecKoil TEOpUH, YTO MO3BOJIUT OCO3HATh POJb (PYHIAMEHTAIbHBIX 3aKOHOB U MPUHIIMIIOB B
COBPEMEHHBIX IPEIACTABICHUAX O MPHUPOAE, IOHATh TIPAHULBI IMPUMEHHUMOCTU TEOPHA,
BO3MOKHOCTH UX IIPUMEHEHHSI ISl OITMCAHUS €CTECTBEHHOHAYUYHBIX SIBJICHUHN U IPOLIECCOB;

13) cpopMHpPOBaHHOCTP YMEHHUS pa3iIuyaTh YCJIOBUS HPUMEHHUMOCTH  MOJeNei
¢u3nyecKux TeNl U MPOLECCOB (SBICHUI): MHEpLUUalbHas CUCTEMa OTCuUeTa, MaTepuaibHas
TOYKa, PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOJHOE MajieHne, abCOMOTHO ympyras aedgopmanus,
a0COIOTHO YIpPYroe M aOCOJIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJEle rasza, >XKMJIKOCTH U
TBEPJAOro (KpUCTAIJIMUECKOT0) Tea, WeaJbHOro Ta3a, TOYEUYHBIH 3aps], OJHOPOJHOE
AIIEKTPUYECKOE  TI0Jie, OJHOPOJAHOE MAarHUTHOE T1I0Jie, TapMOHHUYECKHEe KojeOaHus,
MaTEMaTUYECKUH MaATHUK, MWJICAIbHBIA MPYXKUHHBIA MAasATHUK, TapMOHUYECKHE BOJIHBI,
UJeATbHBIA KOJIEOATEIBHBI KOHTYp, TOHKAas JIMH3a; MOJEIEeH aToMa, aTOMHOTO sjapa u
KBaHTOBOM MOJIEJIN CBETA;

14) chopmupoBaHHOCT, yMEHHS OOBSICHATH OCOOEHHOCTH MPOTEKAHUS (PUINYECKUX
ABJICHUN: MEXAHWYECKOE [IBWJKEHHE, TEIUIOBOE JBMKEHHME YAaCTUI[ BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpPOYHOBCKO€ JBIKeHUE, IudQy3us, HCIapeHHe, KUIEHHWE U KOHJEHcallus,
IUIABJIEGHUE M KPUCTAJIM3allUs, HAMpaBICHHOCTh TEIUIONEPENAUH, JJIEKTPU3ALMU  Tell,
HKBUITOTEHIIMAILHOCTH MTOBEPXHOCTHU 3apsKEHHOTO MPOBOIHUKA, AIEKTPOMArHUTHOW MHIYKIIUH,



CaMOUHAYKIIMH, 3aBUCUMOCTH CONPOTHUBJIICHUS MOJYNpPOBOAHUKOB "p-" um '"n-TumoB" oOT
TEMIIepaTypbl, pe30HaHCa, WHTep(EepeHInn BOJIH, AUGPAKIUH, AUCIEPCUHU, TOJHOTO
BHYTpEHHEro oTpaxkeHus, GoTodddexr, ¢uznueckue NPUHIUIBI CIEKTPAIBHOTO aHaiu3a U
paboTsl nazepa, "anpda-" u "6eTa-" pacnagpl sAep, raMMa-u3TydeHUE SIep;

15) cdopmMupoBaHHOCTH YMEHUN NPUMEHATH 3aKOHBI KJIACCHYECKOM MEXaHUKH,
MOJICKYJISIPHOW (PU3UKH M TEPMOJIUHAMUKH, FICKTPOIMHAMUKH, KBAHTOBON (DM3WKU JJIsI aHATH3a
U OOBSICHEHUS SIBICHUII MUKpOMHpA, MaKpOMHUpa M MEramupa, paziudarh yCiaoBHs (TpaHUIIbL,
obnacTv) TPUMEHUMOCTH  (U3MYECKUX  3aKOHOB, IOHUMAaTh  BCEOOIIMH  XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHHS MEXaHMYECKOH IHEpruM, 3aKOH COXpPaHEHUS
HMMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHUS, MEPBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHHUS
JNEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHUS HHEPruH) M OTrPAaHMYEHHOCTb HCIOJIB30BaHUS
YACTHBIX 3aKOHOB; aHAJIM3HPOBATh (PH3UUECKHE IMPOIIECCHI, UCIOIB3YSI OCHOBHBIC TMOJIOKCHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXAaHHYECKOTO JIBHKEHHS, (DOopMyIbl
KMHEMAaTUKH PaBHOYCKOPEHHOTO JBIJKCHHUS, NpeoOpazoBanus [amwies s CKOPOCTH U
nepemMenieHus, Tpyu 3akoHa HproToHa, NpUHLIMI OTHOCUTENIBHOCTHU ['anuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHECHMSI UMITYJIbCA U MEXAaHUYECKON IHEPruu, CBSI3b PaOOThI CHIIBI C
M3MEHEHUEM MEXaHUYECKON SHEpPIruM, YCIOBHS PAaBHOBECHUSI TBEPJOrO TEJNa; CBSI3b JaBJICHUS
UJICAIBHOTIO ra3a co CpeHeld KMHETHYECKOW YHEPIrUel TEIJIOBOrO JBHKEHHS U KOHLICHTpalUuen
€ro MOJIEKYJ, CBSI3b TEMIEPATYpPhl BEIIECTBA CO CPEIHEN KMHETUYECKON IHEpruer ero 4acTull,
CBSI3b JIABJICHUS UACAJBHOTO ra3a ¢ KOHLECHTpAMEl MOJIEKYJ U €ro TEMIIEPATYpPOM, YpaBHEHHE
MenneneeBa-Knanelipona, mepBbld 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAaHEHHsS] SHEPIUHM B
TEIUIOBBIX IPOILIECCAX; 3aKOH COXPAHEHUS DIIEKTPUUYECKOro 3apsna, 3akoH Kyrona,
MOTEHIUAIBHOCTb 3JEKTPOCTATUUECKOTO IMOJISI, IPUHLHUII CYIIEPIO3ULIMU IEKTPUUECKUX TOJIEH,
3akoHa Kynona; 3akonsl OMa 1jisi yyacTka LENH U I 3aMKHYTOW AJIEKTPUUECKOM 11eTH, 3aKOH
Jxoyns-JIeHa, 3akOH SJIEKTPOMAarHMTHOW MHAYKUMHM, mnpaBwio JleHnma, moctynarsl
CICIMAILHONM  TEOpUM  OTHOCUTEIBHOCTH ODUWHIITEHHa, YypaBHEHHE ODUHINTEHHA A
dororddekra, nepBuiit 1 BTOpoit nocTynaTel bopa, mpunnun HeonpeaeneHHocTu [ elizendepra,
3aKOH COXPaHEHHUs 3apsifa, MACCOBOTO 4YHMCJIa WM SHEPrud B SJACPHBIX PEAKUUAX, 3aKOH
PaAOAKTUBHOIO pacnaja;

16) chopMUPOBAaHHOCTh YMEHHUM TPUMEHSITh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHUE
MOHSITHSI, TEOPUU U 3aKOHBI JUIS aHAIN3a U O0BSICHEHUS (PU3NUECKHX MPOIECCOB, TPOUCXOISIINX
Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEXKTraJaKTHUUECKOW cpeje; JBUKCHUS HEOECHBIX Tel,
DBOJIIOIMH 3Be3]1 U BceneHnHo;

17) cdopmMupoBaHHOCTH YMEHHMIl HCCIEAOBaTh U aHAJIU3UPOBATh pa3HOOOpa3HbIE
¢u3nyeckue sBIEHUS U CBOWCTBA OOBEKTOB, MPOBOJUTH CaMOCTOSTENIbHBIE HCCIEIOBAHUS B
peaIbHBIX U JIaDOpATOPHBIX YCIOBMSIX, YUTATh U aHAJIM3UPOBATh XapaKTEPUCTUKU NMPUOOPOB U
YCTPOMCTB, OOBACHATH NPUHIMIIBI UX pabOTHI;

18) cdopMUPOBAaHHOCTH  TPEICTABICHHA O  METOAAX  IONYYCHHS  HAyIHBIX
ACTPOHOMUYECKUX 3HAHUH; BJIaJICHHE YMEHUSMU CaMOCTOSITENbHO (HOpPMYIHpPOBATh IENb
uccienoBanusi (MIPOEKTa), BBIABUTATh THIIOTE3bI HAa OCHOBE 3HAHUS OCHOBOITOJIATAFOIIMX
(bU3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMU;
IUTAHUPOBATh M TIPOBOJWUTH (DU3MUECKHE ODKCIECPUMEHTHI, OIKMCHIBATH M aHAJIM3UPOBATH
MOJIYYEHHYIO TPHU BBHIMOJTHEHUH OHKCIEPUMEHTa WH(POPMAIUIO, OIMPEAeNsaTh JOCTOBEPHOCTH
MOJTYYEHHOTO Pe3ysIbTara;

19) chopmHupoBaHHOCTH YMEHHsI pellaTh pacdyeTHbIE 33/Ja4M C SBHO 3aJJaHHOM U HESIBHO
3aJaHHOM (PM3MUECKON MOJeNbl0: Ha OCHOBAaHUM aHaliu3a YCJOBHS BBIOMpPATh (U3HUECKUE
MOJIENIM, OTBEYAIOIIUE TPEOOBAHUIM 33/1a4H, IPUMEHATh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U
MMOCTYJIaThbI (bHSPI‘IeCKI/IX TGOpI/Iﬁ IIprU HCHOJB30BAHUHU MATCMATHUYCCKUX MCTOAOB PCHICHUSA
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3aj1a4, TIPOBOJUTh PACUYEThl HA OCHOBAHUM MMEIOIIUXCS TAaHHBIX, aHAJTM3UPOBATh PE3yJabTaThl U
KOPPEKTHPOBATh METO/IbI PEIICHUS C YUCTOM IMOJYUYECHHBIX PE3yJIbTATOB; PEIIaTh KAYCCTBEHHBIC
3a7a4M, TpeOyrolMe NPUMEHEHHsS 3HAaHMW W3 pa3HBIX pa3lesioB Kypca (GHU3HMKH, a TaKKe
UHTETpallii 3HAHUN W3 JPYrUX MPEIMETOB €CTECTBCHHOHAYYHOTO I[MKJA: BBICTPAUBAThH
JIOTUYECKYI0 LEMOYKY DPACCY)KICHHUH C ONOPOil Ha W3ydYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznYecKue SIBICHMS;

20) chopMUPOBAHHOCTh YMEHUN aHAIM3UPOBATh U OLIEHUBATH IOCJIEICTBUS OBITOBOW U
NPOM3BOJICTBEHHOIN JEATEIIFHOCTH 4YENIOBEKA, CBA3AHHOM C (U3MUYECKUMH IIPOIIECCaMH, C
MO3UIUI 9KOJIOTHYECKOMN 0e30MacHOCTH; pe/ICTaBICHUM 0 paroHaIbHOM
IIPUPOIONOIB30BaHUY, & TAK)KE PAa3yMHOM HCIOJIb30BaHUU JTOCTUKEHUN HAayKU U TEXHOJIOTUI
JUTSL TATbHEWIIEro pa3BUTHS YEI0BEYECKOTo 00I1IecTBa;

21) oBnazeHwe pazaMYHBIME crioco0amu  paboTel ¢ uHpopManued (U3NIECKOrOo
COIEP)KaHMS C HCHOJB30BAaHHEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTUH, pa3BHTHUE
YMEHUH KPUTUYECKOTO aHAIN3a U OLEHKH JIOCTOBEPHOCTH IMOJIydyaeMoi nH(opMaIum;

22) oBIaJeHUE OPraHU3AIMOHHBIMH U TMO3HABaTEIbHBIMH YMEHHUSMU CaMOCTOSTEIHHOIO
IpUOOpETEHUs HOBBIX 3HAHUW B MPOLIECCE  BBIIOJHEHUS HPOEKTHBIX U y4yeOHO-
UCCIIEIOBATENLCKUX paboT, yMEHHSMH paboTaTh B TPYMNE C BBIIOJIHEHUEM pPa3IHMYHbIX
COIMATILHBIX POJICH, IIIAHUPOBATH PAOOTY TPYIIIBI, PAIIMOHAIBHO PACTIPEICIIATh IEATEITBHOCTh B
HECTaHJIAPTHBIX CUTYalIMsIX, aJIeKBAaTHO OIIEHMBATh BKJIAJ KaXXJIOTO U3 yYACTHUKOB TPYIIILI B
pelieHue paccMaTpuBaeMon MpooOJIeMBbl;

23) copMUpPOBAaHHOCTH MOTHBAIMK K Oyaymied mpodecCHOHaIbHOW AeSITeNbHOCTH MO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

JInuHOCTHBIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI:

1) rpasxaaHCcKOro BOCIUTAHMSL:

c(OpPMUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYYAIOUIErocsl KaK aKTHBHOTO M OTBETCTBEHHOI'O
YIE€Ha POCCUIICKOro 00I1ecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOIOPSIIKA;
MPUHATHE  TPATUIMOHHBIX  HAIMOHAJIBHBIX, OOIIEYEIIOBEUECKMX T'YMAaHHCTHUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb  TPOTHUBOCTOSITH  HJIEOJIOTHM  OKCTPEMH3Ma, HaAIlMOHAIM3Ma, KceHopoouw,
JUCKPUMMHAIIMH TI0 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B UWHTEpPEcax TpakJIaHCKOTO O0OIIecTBa,
y4acTBOBaTh B CaMOYIIPABJICHUU B 00I111€00pa30BaTEIbHON OpraHU3aIMKi U JIETCKO-FOHOIIECKUX
OpTraHU3aIUsX;

YMEHHE B3aUMOJCHCTBOBATH C COLIMATLHBIMA HHCTUTYTaMU B COOTBETCTBHH C UX (DYHKIUAMU H
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) maTpHOTHYECKOTO BOCTIUTAHMSL:

c(hOPMUPOBAHHOCTh POCCHICKON TPaX)TAaHCKOW HIACHTHUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHOM, TOPAOCTH 3a CBOM Kpail, CBOKO
PonuHy, CBOM SI3BIK M KYJIBTYPY, IPOIILIOE U HACTOSIIIEE MHOTOHAIMOHAIBHOTO Hapo1a Poccuuy;
LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY MU IPUPOAHOMY
HaclleIMI0, MNaMATHUKAM, TpaaulusM HapoaoB Poccumn, poctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

uaenHas yoeJIeHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3ammuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
€ro cyns0y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHHS:

OCO3HAHMUE JYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HAPOa;



c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHONIICHHE K CBOUM POJUTEISM U (WIHM) APYTrUM YI€HaM CEMbU, CO3JaHUIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEHM CEMEHWHOW >KU3HU B COOTBETCTBUU C
TpaauLUsAMU Hapo10B Poccuu;

4) >cTeTHYecKOro BOCIUTAHMSL:

ACTETHYECKOE OTHOUICHHE K MHpY, BKIIOYas OSCTETHUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA,

CIIOCOOHOCTh BOCIIPUHUMATh pPa3WYHbIe BUABI UCKYCCTBA, TPAIUILUU M TBOPUYECTBO CBOETO U
JIPYTUX HApOOB, OUIYIIATh SMOIMOHAIIBHOE BO3/IEUCTBUE UCKYCCTBA;

yOeXACHHOCTh B 3HAYMMOCTH MJI JIMYHOCTU W OOIIecCTBa OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIMN U HAPOAHOTO TBOPUYECTBA;

TFOTOBHOCTh K CAMOBBIPAXXKEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJIEHHE NPOSBISTH KaueCcTBa
TBOPYECKOM JIMYHOCTH;

5) sxonorudyeckoro BOCHUTAHHUS:

c(OPMUPOBAHHOCTh ~ JKOJIOTMYECKOH  KYJIbTYpbl, [OHUMaHHE  BJIUSHUS  COIMAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOJHONM M COLUMATBLHON Cpeabl, OCO3HAHUE
I00aEHOTO XapaKkTepa IKOIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHUE JEHCTBUU B OKPYKAIOIIECHW Cpele Ha OCHOBE 3HAHUS LIEJEH
YCTOMUYMBOIO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPE] OKPYKAOUIEH CPEE;

YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIC SKOJIOTMYECKUE IMOCIEACTBHUS MPEITPUHUMAEMBbIX
JICHCTBHM, IPEAOTBPAILATD UX;

pacIIMpeHHe ONbITa I€ATEIbHOCTH YKOJIOTMYECKON HAIIPABICHHOCTH;

[IEHHOCTH HAyYHOTO MO3HAHMUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKW W OOINECTBEHHOW IPAaKTHUKH, OCHOBAHHOTO HA JHAJOre KYJIbTYpP, CIHOCOOCTBYIONIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYHUTATENbCKOW KYJIBTYPhl KaK CpEJCTBAa B3aUMOJCHCTBUSA
MEXIY JI0JIbMU U NTO3HAHUS MUDA;

OCO3HAHUE IIEHHOCTH HAYYHOM JEeATEeTbHOCTH, TOTOBHOCTH OCYILIECTBIATh MPOEKTHYIO U
HCCJIEI0BATENbCKYIO ICSITEIbHOCTh MHIUBUIYAIHHO U B TPYIIIIE.

MeranpeamMerHblie  pe3yJibTaTbl  OCBOGHMSl  OCHOBHOW  00pa3oBaTe/IbHOM
NPOrpaMMmBblI:

1)0a30Bbie JOTUYECKUE TEHCTBHUS:
CaMOCTOSITeNNbHO  (OPMYNIHUPOBaTh M  aKTyallM3MpOBaTh MpoOIeMy, paccMaTpuBaTh ee
BCECTOPOHHC;
yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAaHUSA AJIs CpaBHEHUs, Kiaccuduxaruu u
00001eHMS;
OTIPEICIIATH LU JeSTeIbHOCTH, 3a]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS;
BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B paCCMaTPUBACMBIX SABJICHUAX
BHOCHTH KOPPEKTHBBI B JIEATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM, OLICHUBAThH
PHCKH TTOCIEACTBHI NESITEILHOCTH;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM;

2) 6a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
BJIQJICTh HAaBBIKAMU Y4E€OHO-HCCIEOBATEIbCKOW M TMPOEKTHOW JesATeNbHOCTH, HaBBIKAMU
paspernieHus: mpooiem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOJOB PEIICHUS MPAKTHYECKHX
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3aj1a4, MPUMEHEHUIO Pa3IMYHBIX METOI0B TO3HAHUS;
OBJIAJICHUE BUJAMH JEATEIHHOCTH IO TIOMYyYEHUIO HOBOTO 3HAHUS, €r0 HWHTEPIIPETAINH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3lIMYHBIX y4YeOHBIX CHUTyalHMsX, B TOM 4YHCIE NpU
CO3aHUH YUEOHBIX M COI[HAIBHBIX TPOEKTOB;
(dbopMHpOBaHUE HAyYHOT'O THIIA MBIIUICHHUS, BIAJICHUE HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHSITHSIMA U METOJIaMU;
CTaBUTh W (OPMYJIHMPOBATH COOCTBEHHBIC 3aJa4ll B O0Opa30BATENBHON NEATCIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;
BBISIBIISITH IPUYMHHO-CIICACTBEHHBIC CBS3M U aKTYAIM3HPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
peIleHus, HAaXOIUTh apTyMEHTBI JUIS I0KA3aTeIhCTBA CBOMX YTBEPXKIACHHUIA, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PEIICHUS;
AHATM3UPOBATH MOJYUYECHHBIC B XOJC PEIICHHS 3aJja4d PE3YJIbTaThl, KPUTUYECKH OIICHUBATHh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETCHHBIH OIIBIT,
pa3pabaThiBaTh IUIAaH PEUICHUs MPOOJIEMBI C YyYETOM aHAW3a HMMEIOIIMXCS MaTepPHabHBIX H
HEMaTepHUaIbHBIX PECYPCOB;
OCYILIECTBIISATh ICJICHANPABJICHHBIA IMOMCK TEPEeHOCcCa CPEJICTB U CIOCOOOB JCHUCTBUS B
PO ECCHOHAIBHYIO CPENY;
YMETh TICPEHOCUTh 3HAHUS B MI03HABATEIIBHYIO M MPAKTHUECKYIO 00JIaCTH JKU3HEACITEIIBHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIC UJICH, IIPE/JIaraTh OPUTHHAIBHBIC TTOIXObI H PCLIICHHUS;
CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS;

3) pabora ¢ uHpopMaIuei:
BJIQJICTh HABBIKAMH TOJyYeHUS MH(QOpPMAIMKM W3 UCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSTEIIEHO
OCYILECTBIISATh TIOUCK, aHAJIHM3, CUCTEMATU3AIMI0 M WHTEPIPETAIMIO MH(OPMAIIMHA Pa3IMIHBIX
BUJIOB B (DOPM IIpe/ICTaBICHMUS;
CO3/1aBaTh TEKCThI B Pa3jMuYHBIX (hopMaTax C yd4eToM Ha3HAYCHHsS WHPOPMAIMU U IICJICBOU
ayJIMTOPUH, BBIOUPAS ONTHMAIEHYIO (OPMY MIPEICTABICHUS M BU3yaTU3alliu;
OILICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HWH(POPMAILIUU, €€ COOTBETCTBHE IPABOBBIM U
MOPaTbHO-ITHYESCKHM HOPMaM;
HCIIONIb30BaTh CPENCTBA MH(MOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHU3alMOHHBIX 33/ad ¢ COOJIOJeHUEM TpeOoBaHUI
OPrOHOMUKHU, TEXHUKU OE30MAaCHOCTH, TUTUEHBI, PECypcocOepesKeHus, MPABOBBIX M ITUYECKHUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;
BJIQ/IETh HABBIKAMU PACIO3HABaHUS U 3alIUThl HHPOpMAIK, HHPOPMAIIMOHHONW 0e30MacHOCTH
JTUYIHOCTH.

4) obOmieHwMeE:
OCYIIECTBIISATH KOMMYHHUKAITMH BO BCeX chepax KU3HU;
pacro3HaBaTh HeBepOalbHBIE CPE/CTBA OOIICHMsS, MOHHUMATh 3HAYEHUE COIMANBbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH ¥ CMATYaTh KOH(DIUKTHI,
BJIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS 1 B3aUMOICHCTBUS;
apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIC CUTYAIINN;
pa3BEepHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

5) coBMecTHas IeATeTbHOCTb:
MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAILHON paOOTHI,
BBIOMpaTh TEMAaTUKy M METOJBI COBMECTHBIX JICWCTBHU C YYeTOM OOIIMX HWHTEPECOB, W
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUICKTHBA,
MIPUHUMATH IIEJTH COBMECTHOU JIEATEIIBHOCTH, OPTaHU30BBIBATH M KOOPAMHHUPOBATH JACHCTBHS TIO
€e JIOCTH)KCHHIO: COCTaBJIATh IUIAaH JCHCTBHM, paclpenensrTb poild C Yy4eTOM MHEHUH
YYaCTHHUKOB OOCYXIaTh pPE3yJIbTaThl COBMECTHOU PaOOTHI,
OIICHMBATh KAueCTBO CBOETO BKJAJa M KaXKJIOTO YYaCTHHKA KOMaHJbl B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;



IpeliaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUACH C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;
KOOPDJMHUPOBaTb M  BBIIOJHATE pabOTy B  YCIOBUSAX PpEAJIbHOrO, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;
OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE IMOBEICHHE B PA3JIMYHBIX CUTYALUAX, IIPOSABIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

6) caMmoopraHu3anys:
CaMOCTOSITENIFHO OCYIIECTBIISATH MMO3HABATEIBHYIO JIESATEIbHOCTD, BBIABISATH MPOOJIEMBI, CTABUTH
u (GopMmynupoBaTb COOCTBEHHbBIE 3aJaud B 0Opa30BATENbHOM JESATEIbHOCTH U JKU3HEHHBIX
CUTYaLUsX;
CaMOCTOSITEJIbHO COCTaBJIATh IJIaH pEIIeHHs] MPOoOJIeMbl C Y4YETOM HMMEIOLIUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4€OHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANIOYTCHUN;
JieN1aTh OCO3HAaHHBIN BBIOODP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;
CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM SPYyIMIMH B Pa3HbIX OOJIACTIX
3HaHMUH, IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEbHbIN U KYJIbTYPHbII YPOBEHb;

7) CAMOKOHTPOJIb:
JaBaThb OLICHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHBBl B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
BJIa/IETh HABbIKAMHU II03HABATEJIbHON pe(dIeKCUU KaK OCO3HAHMsI COBEpILAEMBbIX AEUCTBUM U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
MCII0JIb30BaTh IPUEMBbI pe(IeKCUU /171l OLIEHKH CUTYyalllu, BbIOOpa BEPHOTO PELICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

8) SMOLIMOHATBLHBIN HHTEIUIEKT, IPEAOIararoImuil copMUpOBaHHOCTD:
CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;
CaMOpETYJIMPOBaHMs, BKIKOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH OTBETCTBEHHOCTH 3a
CBOE IOBEJIEHUE, CIIOCOOHOCTh alallTUPOBATHCSA K AMOLMOHAIBHBIM M3MEHEHUSM M IPOSBIATH
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHUBAIIMH, BKJIIOYAIOIIEH CTPEMJIEHUE K TOCTHKEHUIO LIETU U YCIIEXY, ONTUMU3M,
VMHUIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh, NCXO/S U3 CBOMX BO3MOXKHOCTEH;
SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHMMATh SMOIIMOHAJIBHOE COCTOSHHUE JIPYTHX,
YYUTBIBaTh €r0 TPU OCYUIECTBICHUH KOMMYHHKAIMM, CIIOCOOHOCTb K COYYBCTBUIO H
COTEPEKUBAHUIO;
COLMAIBbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh BBICTpAaUBAaTh OTHOILEHHUS C JAPYrHMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTtbh KOH(INKTHL;

9) npunsTHE CE0s M APYTUX JOACH:
IPUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX JIIOIEH IIPU aHAIM3€E PE3YJIBTATOB AEATEIbHOCTH;
IpU3HABaTh CBOE IIPABO U MPABO JAPYTUX JIIOJEH Ha OIINOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BEKa.



KTYypa U coJepxaHue 001eodpa3oBaTebHON JUCIUILIHHbI

2.1 O0beM QMCHUILIMHBI U BUAbI Y4eOHO# padoThI

Bun yuebHol paboTbl O0bem B
qJacax
O0beM 00pa3oBaTEIbHOM MPOrPaMMbl JUCIUILTAHBI 160
TEOpPETHYECKOE 00yUeHre 88
nabopaTOpHbIC 3aHATHUS 38
MPAKTUYCCKHUE 3aHSATHSI 20
KOHTPOJIBHBIC PAaOOTHI 14

[IpomexyTouHas aTTecTanusi(9K3aMeH)
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2.2. TeMaTH4yecKMil IJIAH U COJAEPKAHME JUCUUILIUHBI «DU3UKA»

HaumenoBanue
Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie H NPAKTHYECKHEe PA0OTHI. O6bem
pa3aesioB U TeM 9aCcOB
1 2 3
BBenenue. Conep:kaHnue y4eOHOT0 MaTepHuaJia: 2
Pu3uka u MeToabl | Ousuka — (l)sz[aMeHTaJILHa;I HayKa O IMpupoJe. ECTCCTBGHHO-Hay‘IHHﬁ METO/JI MO3HAHMUA, €0 BO3MOXKHOCTH
Hay4Horo no3HaHusi | y rpanuibl NPUMEHUMOCTH. DKCIEPUMEHT W TEOPHsA B IIPOLECCE IIO3HAHMA NPHPOALL MOAEIHpOBaHKE
bu3nYecKuX SBJICHUM W TpoleccoB. Poiib SKCIEpUMEHTa W TEOPUU B TIPOLIECCEe TO3HAHUSA TPHUPOIBL
®usnueckas BenuuuHa. PuU3NUECKHe 3aKOHBI. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB M TEOPHH.
[Mpuntun cootBercTBusi. [loHsTHEe O ¢uU3MUeckoil kapTuHe mupa. [lorpemHocTH M3MepeHH (QU3NIECKHX
BenMurH. 3HaueHue Gpusnku npu ocBoenuu npodeccuit u cnenuanpaocteii CI1O.
Pasznea 1. MexaHuka 24
Temal.1l Copepxxanue y4eOHOro MaTepuaJa: 4
OcHOBBLI KHHEMATHKH| MeXaHH4ecKoe JIBMKEHHE W €ro BHIBL. MarepuaibHas Touka. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBHKCHUS.
Cucrema orcuera. [Ipunuun orHocurensHocTH [Nammned. CriocoOwl onucanus ABuxeHus. Tpaexkropus. I1yTs.
[Tepememenne. PaBHOMepHOE mnpsiMonnHelHOe JBHKeHUe. CKOopocTh. MrHOBEHHass M CpeIHss CKOPOCTH.
Yckopenue. [IpsMonuHeiiHOE TBHKEHUE C MOCTOSHHBIM YCKOpPEHUEM. J[BUIKEHHUE C MOCTOSHHBIM YCKOPEHHEM
cBOOOAHOTO TmajeHus. PaBHOMepHOEe [BIKEHHE TOYKM IO  OKPYXKHOCTH, YIJIOBas  CKOPOCTb.
[{enTpocTpeMuTenbHoe yckoperne. Knnematnka abcoMrOTHO TBEPAOTO Tena.
IIpakTHyeckoe 3ansiTHe. Penenne 3a1a4 1o KHHEMATHKE 2
Temal.2 Coaep:xanue yueOHOro MaTepHaJia: 4
OcHoBbl AmHamMuKHn | OcHoBHas 3ama4a quHamukd. Cuma. Macca. 3akonbsl Mexanuku Hetorona. Cuitbl B mpupoje. Cuita TSKeCTH |
CUJa BCEMHPHOI'O TATOTEHHUS. 3aKOH BCeMHUpHOro TaroTeHus. IlepBas kocMuueckass CKOpOCThb. JIBuxkeHUe
riaHeT ¥ Manbix Ten ConHeunol cucrteMbl. Bec. HeBecomocTs. Cunbl ynpyroctu. Cuiibl TPEHUS.
IIpakTnyeckoe 3ansitue. Pemienue 3a1ad no JuHaMmuKke 2
Temal.3 Coaep:xanue yueOHOIro MaTepHuaJia: 4

3aKOHBI COXpaHEHHS
B MEXaHHKe

Wmnynec Tena. Mmnynsc cuibl. 3aKOH COXpaHEHMs] uMIyibca. PeakTnBHOe nBHykeHHE. MexaHudeckas
pabota u MomrHocTh. Kunernueckas sueprus. IloTeHuuanbHas sHeprus. 3aKOH COXPaHEHHsS] MEXaHHYECKOU
sHepruu. Paborta cunbl TskecTh M cuibl ynpyroctd. KoncepBatuBHble cuibl. I[lpuMeHeHHne 3aKOHOB
coxpaHeHus. Mcnonp30BaHNE 3aKOHOB MEXaHUKU Ul OOBSICHEHHS ABMXKEHHUSI HEOCCHBIX TeJ U Ul pa3BUTHS

KOCMHYCCKHX HCCHGHOBaHHﬁ, rpaHuiibl HPUMCHUMOCTH KJIACCUYECKOM MEXaHUKHU.
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IIpakTHyeckoe 3ansTue. Pemenue 3a1a4 ¢ npodeccHoHANbHON HAPaBICHHOCTHIO

JlaGopaTopHble 3aHATHSA:

JlaGopaTtopHnas pabota Nel. M3ydueHne paBHOYCKOPEHHOTO JIBH)KCHHS 2
JlaboparopHuas pabota Ne2. M3mepenue kodhumrerTa TpeHnus CKOIbKEHUS 2
KonTpoubHnas pabora Nel «MexaHuka» 2
Pa3nen 2. MousiekyJsipHasi pu3nKa u TEPpMOAMHAMUHKA 30
Tema2.1 Conep:kaHue y4eOHOT0 MaTepHuaJia: 6
OcHoBBI OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KUHETUUECKOW Teopuu. Pasmepbl W Macca MOJEKYJT M aTOMOB.
MOJIEKYJISIPHO BbpoynoBckoe aBuxenue. CUITBI U SHEPTHUST MEKMOJIEKYISIPHOTO B3auMoaeucTBusl. CTpoeHUE Ta3000pa3HbIX,
- KHHeTH4eCKOM XKUJKUX U TBEPAbIX Tel. Maeanbnsiit ra3. [laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISPHO-KHHETHYECKOM
TeOpUuM Teopuu ra3oB. Temneparypa u ee usmepenue. TepMoarnHaMuyeckas IIKana TemrepaTypbl. AOCOTIOTHBIN HYIb
temrneparypsl. Temneparypa 3Be34. CKOPOCTH IBHXKEHHSI MOJIEKYJ M UX U3MEpPEHHUE. Y PaBHEHUE COCTOSHUS
uaeanbHoro raza. Mzomporeccsl u ux rpaduku. ['a3oBbie 3akoHbl. MossipHasi ra30Basi IOCTOSTHHAS
JlabopaTopHble 3aHATHSA:
JlaboparopHnas pabota Ne3. [IpoBepka 3akoHa boitng-Mapuorra 2
Tema 2.2 CopepxxaHue yueOHOIr0o MaTepuaJa: 6
OcHoBBI BHyTpeHHss sHeprusi cucteMmbl. BHyTpeHHsst sHeprusi ujeanbHoro rasa. Pabora m Termuora kak (hopmbl
TEPMOIMHAMUKH | IIEpeauu dHepruu. TemnoeMKocTsb. Y aeabHas TemI0eMKOCTh. KoIruuecTBo TEMI0Th. Y paBHEHUE TEIIOBOTO
Oamanca. IlepBoe Hauamo TepMoaMHAMUKHU. AnuabaTHBIM mporecc. BTropoe Havamo TepMOIMHAMHKH.
[Tpuniun peiictBus TermnoBord mamuHbl. TemioBble apuratenu. KIIJ[ temmoBoro nuratens. XoJoAWIbHbIE
MamuHbl. OXpaHa IpUPOIbI
Tema 2.3 Coaep:xxanue yueOHOro MaTepHaJia: 6
ArperatHbie Ucnapenue u xonaeHcarus. HaceleHHBINM ap U ero cBOMCTBA. AOCOJNIOTHAS M OTHOCUTEIbHAS BIAXKHOCTH
COCTOSIHUS BemecTBa | Bo3ayxa. [Ipubopbl nns ompeneneHus BIaXHOCTH Bo3ayxa. Touka pocbl. Kumenwme. 3aBHCHMOCTH
u ¢a3oBbie TEMIIEpaTypbl KUIEHUS OT JaBieHus. KpuTuueckoe COCTOSHHE BEIIeCTBA. XapaKTePUCTUKA KHUIKOTO
nepexoabl cocTosiHUs BeniecTBa. [[OBEpXHOCTHBIN CIION KUAKOCTH. DHEPTHSI MOBEPXHOCTHOTO CJIOs. Biv>KHUN TOPSIAOK.
[ToBepxHOocTHOE HaTspkeHHe. CMaunBaHue. SIBJIEHUST HA TPaHUIE KUJIKOCTU C TBEPAbIM TenoM. Kanumisipabie
sBleHUsl. XapaKTepUCTHKa TBEPIOr0 COCTOSHUS BemiecTBa. Kpucramimueckue u amopdHbIe Tena. YTIpyrue
cBoiicTBa TBepAbIX Ted. 3akoH ['yka. Mexanudeckue cBoicTBa TBepAblx Tein. [lmactuueckas (ocratouHas)
nedopmarus. TermmoBoe pacmimpeHre TBEPABIX Tel W KuAkocTeld. KoauimenT muHeHOro paciupeHus.
Koapdpuument o0bEMHOro pacmmupeHus. Y4eT paciIupeHus B TexHuke. [lnmaBienue. YaenbHas TEIUIOTa
mnaBiaeHus. Kpucrammmzanus. [IpakTudeckoe mpuMeHEHHWE B TOBCEAHEBHOHN XKU3HHM (DU3MYECKUX 3HAHUU O
CBOMCTBAXx Ira3oB, )KUJIKOCTEN U TBEPIBIX TENI
IIpakTuyeckoe 3ansATHE. PerieHne 3a1a4 ¢ npodecCnoHaATbHOW HAMPaBIEHHOCTHIO 2
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JlaGopaTopHble 3aHATHSA:

JlabopaTtopnast pabota Ne4 M3mepenue BIaxHOCTH BO3yXa 2
JlaboparopHas pabota Ne5. M3mMepeHne moBEpXHOCTHOTO HATSHKEHUS HKUAKOCTH 2
JlabopaTtopHnast pabota Ne6. 3yueHne TermioBOro paciiupeHus TBEpbIX Tel 2
KoutpoabHnas padora Ne2 «MonexkyisipHas GU3HKa U TEPMOTUHAMUKAY 2
Pa3nes 3. DiekTpoanHaMuKka 46
Tema 3.1 Copaeprxanue y4eOHOTo MaTepuaJa: 6
DJEKTPUYECKOE N0JIe | DJIeKTPUYECKUE 3apsabl. DIEMEHTAPHBINA JIIEKTPUYECKUM 3apsa. 3aKoH coxpaHeHus 3apsna. 3akoH Kysona.
OnekTpuueckas IOCTOSHHAs. OJeKTpuueckoe mnose. HampspkeHHOCTh aiiekTpudeckoro mosst. IlpuHiunm
cyneprno3unuu nojed. I[IpoBOAHMKM B 3JIEKTPUYECKOM MoOJe. JIMAJIEKTpUKM B DIJIEKTPUYECKOM IIOJIE.
[Tonspuzanus nusnekTpukoB. Pabota cun snektpoctatrueckoro noss. [lorennuan. PazHocTs moTeHIMANOB.
CBsi3pb MeX1y HaNpsYKEHHOCTbIO M PA3HOCTbIO MOTEHUHUAIOB JJIEKTPUYECKOrO IMOJIL. DJIEKTPOEMKOCTb.
Enununel anextpoemkoctd. Konaencaropsl. CoeiMHEHHE KOHIEHCATOPOB B OaTapero. DHEprust 3apsKeHHOIO
KOHJIEHCAaTOpa. DHEprus dNeKTpudeckoro mnous. [IpuMeHenne KoHAeHCaTOPOB
IIpakTHyeckoe 3ansTHe. Pemenue 3a1au ¢ mpodeccuoHaNbHOIN HAPaBICHHOCTHIO 2
JlabopaTopHble 3aHSTHUS:
JlaGopatopHas pabota Ne7. Onpenenenue 3JIeKTpUIecKoil eMKOCTH KOHIEHCaTopa 2
Tema 3.2 Coaep:xxanue yueOHOIro MaTepuaJia: 6
3aKOHBI NOCTOAHHOIO| Y CIIOBUS, HEOOXOAMMEBIE IS BOSHUKHOBEHUS U TIOIEPKAHMSI SJIEKTPUIECKOTo Toka. Cuila TOKa U TUIOTHOCTD
TOKa ToKa. 3akoH OMma i yyacTKa Lenu. 3aBUCUMOCTh 3JIEKTPUUECKOI0 COMPOTUBIIEHUS OT MaTepuala, JJIUHbI U
IUIONIA/IA MTOTNIEPEYHOI0 CEYEHHUs NPOBOJHUKA. 3aBUCUMOCTh JIEKTPUYECKOTO CONPOTHBIIEHUS NPOBOJHUKOB
oT TeMmeparypsl. TemmnepaTypHblii ko3dduuueHt comporusnenus. CBepxmpoBoaumocTs. Pabota u
MOIIIHOCTH IIOCTOSIHHOTO TOKa. TeruioBoe neiicTBue Toka. 3akoH Jxoyna—IJIeHna. DnekTpoaBIKyIas cuiia
MCTOYHUKA TOKa. 3akoH OMa aJi NOJIHOM Lenu. DnekTpudeckue nenu. IlapamiensHoe u mociaenoBaTesbHOE
COeZIMHEHHUE MPOBOAHUKOB. 3akoHbl Kupxroga misa y3na. CoenHeHHE UCTOYHUKOB 3JIEKTPUUECKON SHEPIUn
B Oarapeto.
IIpakTuyeckoe 3ansaTHe. Pemenue 3a1a4 ¢ mpopeCcCHOHATBHOM HAMPABIEHHOCTHIO 2
JlabopaTopHble 3aHATHS:
JIaGoparopnas pabota Ne8 M3yuenue 3akona OmMa /i1 ydacTka 1enu 2
JIaGoparophas padota Ne9 Onpenenenue TeMepaTypbl HUTH JaMITbl HAKAJIWBAHUS 2
JIaGoparopnas padota Nel0 Omnpenenenne D/1C u BHYTpEHHETO CONMPOTUBIICHUS HICTOUHUKA HANIPSKEHUS 2
JlaGopatopHas padota Nell Omnpenenenue ko UIMEHTA MTOJIE3HOTO IEHCTBUS IEKTPUIECKOr0 YaHUKA. 2
KonTpoasnas padora Ne3 «DnekTpruyeckoe mnoje. 3aKOHbl TOCTOSSHHOTO TOKay 2
Tema 3.3 ‘ Coaep:xanue yueOHOTro MaTepHaJia: 4
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DJleKTpuYecKkuii OJIEKTPUUYECKUII TOK B METaUIaX, B J3JEKTPOJIMTAX, Ia3aX, B BaKyyMmMe. OJEKTPOJIM3. 3aKOH 3JIEKTPOJIU3a
TOK B pa3anuHbIx | Papaznes. DJIEKTPOXUMUYECKUA HKBUBAJIEHT. Buiabl ra3oBbIx pa3panoB. TepMO3JIEKTPOHHAs SMUCCHUSA.
cpenax [Tna3ma. DnekTpuyecKuil TOK B MONynpoBoaHKUKax. COOCTBEHHAs U MpUMECHasi IPOBOAUMOCTH. P-n mepexoz.
[TpumeneHnue noaynpoBoJHUKOB. [10myripoBOJHIKOBBIE TPHOOPHI
JlabopaTopHble 3aHATHUSA: 2
JlaGopaTtopHnas padora Nel2 OmnpeneneHue 3JeKTPOXUMHUIECKOTO YKBUBAJICHTA MEIH
Tema 3.4 Conep:xxanue yueOHOTro MaTepuaJia:
MarnuTHoe noJie | Bektop MHAYKIIMA MarHUTHOTO mouis. HanpsokeHHOCTh MarHWTHOTO Motisd. J{efcTBME MAarHUTHOTO MOJs Ha 4
MPSIMOJIMHENHBIA MTPOBOJHUK C TOKOM. B3aumonelictBue TokoB. Cuna Amnepa. [Ipumenenue cunel Amiepa.
MaruutHbiii notok. Pabora mo mepememieHHi0O TPOBOJAHHMKA C TOKOM B MarHUTHOM modje. JleficTBue
MarHuTHOTO Mojis Ha JBwxkymwmiics 3apan. Cuna Jlopenua. Ilpumenenue cuinbl Jlopenua. OmnpexneneHue
yIEIbHOrO 3apsijga. MarHuTHbele CBOWCTBA BellecTBa. MaruuTHas npoHuaeMocTb. CojlHeUHasi akTUBHOCTh U
e€ BIUsHME Ha 3eMit0. MaruuTHele Oypu
IIpakTnyeckoe 3ansTHe. Pemenue 3amau ¢ mpodeccuoHaNbHOM HaPaBICHHOCTHIO 2
Tema 3.5 Coaep:xxanue yueOHOro MaTepHaJia: 2
JIEKTPOMATrHUT SIBnenue snekrpomMarHuTHOM MHAYKIMU. [IpaBuino Jlenma. 3aKoH 3leKTPOMAarHUTHOM MHIYKUMU. Buxpesoe
Hasl HHIYKIHUS anektpuueckoe mone. OJC HMHAYKIMM B JABUXKYIIUMXCS TPOBOAHMKAX. SIBIEHHME CaMOMHIYKIUU.
NHAyKTUBHOCTD. DHEPTUs MarHUTHOTO TIOJISI TOKA.
B3anMOCBsI3b DIEKTPUYECKUX U MATHUTHBIX MOJIEH. DJIEKTPOMArHUTHOE T0JIe
[TpakTrdeckoe 3ansTue. Pemenue 3agau ¢ nmpodeccruoHanbHONW HAPaBIEHHOCTHIO 2
KonTtpouabHnas pa6ora Ned «MarnutHoe mosie. NeKTpOMarHuTHas HHAYKIUS» 2
Pa3nend. KosieOanust u BOJIHbBI 16
Tema 4.1 Coaep:xxanue yueOHOro MaTepuaJia: 4
Mexanuuyeckue
KoJIeOaAHUS 1 KonebarenpbHoe maBmwkenue. [apmonudeckne koneOanus. CBOOOAHBIE MEXaHUYECKHE KojeOaHus.
BOJIHBI [IpeBpamenue »sHepruu mnpu  KolebaredbHOM JABMKEHUU. CBOOOJHBIE 3aTyXawIlUe MEeXaHUYeCKUe
KoneOanusi. Maremarnueckuii MasTHUK. [IpyXuHHBIN MasSTHUK. BBIHYX/IeHHbIE MEXaHMYECKHE KOJIeOaHUsI.
Pe3onanc.
Ilonepeunble W MPONOJIBHBIE BOJHBI. XapaKTEPUCTHUKHA BOJHBI. 3BYKOBBIE BOJHBL. YJIBTPa3ByK H €ro
MIPUMEHEHNE
JlabopaTopHble 3aHATHS: 2
JlaGopaTopnast padora Nel3 M3ydeHue 3aBUCHMOCTH TIEpHOJa KOJEOAHWN HUTSHOTO MasTHUKA OT JTMHBI
HUTHU
Tema 4.2 Conep:xanue yueOHOro MaTepHaJia: 6
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DJIeKTPOMATHUTH
ble KOJICOAHUA U
BOJIHBI

CBoOoaHbIC AIEKTPOMAarHUTHBIE KoyieOaHus. [IpeBpaimienne sHepruu B KojiebaTenbHOM KoHType. Dopmyna
Tomcona. 3aTyxawIiue 3JIEKTPOMAarHUTHBIE KojeOaHus. ['eHeparop HE3aTyXaroIIMX 3JIEKTPOMAarHUTHBIX
KoJieOaHui. BeIHYKIeHHBIE dJeKTpuyeckue KojieOaHus. IlepemenHbii Tok. ['eHepaTop MepeMeHHOro TOKa.
EMKOCTHOE M MHIYKTUBHOE COMPOTUBJICHUS NTEPEMEHHOTO TOKAa. AKTHBHOE CONPOTUBIICHUE. 3akoH OMa 1ist
JNEKTPUYECKON IeMU TIepeMEHHOro TokKa. PaboTa M MOINHOCTH TMEpEMEHHOro TOKa. Pe3oHaHc B
anekTpudeckoil mnenu. Tpanchopmatopsl. Toku BeICOKO# dacToThl. [lonmydenue, nepenava u pacrnpeacieHue
ANEKTPOIHEPTHH. DIIEKTPOMArHUTHOE T0JIe KaK 0COOBII BU MaTepuu. DJIEKTPOMArHuTHbIC BOTHBI. CBOHCTBA
3JIEKTPOMArHUTHBIX BOJH. Bubpatop ['epria. OTKpbIThIN KosiebaTenbHbli KOHTYp. M300perenue paano A.C.
[TonoBeiM. TTonsiTue 0 pagnocsasu. [IpuHumn paaunocssasu. [IpuMeHeHre 3EKTPOMArHUTHBIX BOJIH

IIpakTuyeckoe 3ansaTue. Pemenue 3a1a4 ¢ npodeccuoHaNbHON HAMPaBIECHHOCTHIO

JlaGopaTopHble 3aHATHSA:
Jlaboparopuas pabota Nel4 M3yuenue pabotsl TpanchopmaTopa

KonTtpouabHnas pa6ora NeS5 «KoneGanust 1 BOTHBI»

Pa3pgea 5. OnTuka

24

TemaS.1
IIpupoaa cBera

Conep:xaHue yueOHOT0 MaTepuasa:

Toueunblil UICTOYHUK cBeTa. CKOPOCTh PACIPOCTPAHEHUS CBETA. 3aKOHBI OTPAXEHUSI U MPEJIOMJICHUSI CBETA.
Conneunble u nyHHble 3armeHus. [lpunuun [roiirenca. IlomHoe otpaxkenue. JIuusbl. IlocTpoenue
n3o0paxeHus: B nuH3aX. Popmyna TOHKON NTWH3BL. YBeJIMYeHHE JMH3BL. [71a3 Kak onTudeckas cucTeMa.
OnTuueckue npudopsl. Teneckomnsl. Cuna cBera. OCBEMIEHHOCTb. 3aKOHBI OCBEIIEHHOCTH

HpaKTI/IquKOe 3aHsATHE. Pemienue 3amad ¢ HpO(l)CCCI/IOHaHBHOI\/'I HAITPpaBJICHHOCTBIO

JlabopaTopHble 3aHSTHUS:

JlaGopaTtopHnas pabota Nel5 Omnpenenenne moka3aresst IPeJIOMICHUS CTEKIIA
JlaGopatopHas pabota Nel6 M3yueHne OCHOBHBIX 3aKOHOB ()OTOMETPUHU
JlaGopatopHas pabota Nel7 M3yuenue nzo0pakeHUi IpeAMETOB B TOHKOH JINH3E

Tema 5.2
BouaHoBble
CBOMCTBA CBeTa

Conep:xkaHue y4eOHOTro MaTepuasa:

WNnrtepdepennus cera. KorepenTHocTh cBeToBbIX Jyued. MHTepdepenuus B TOHKHMX MieHKax. Koibla
Herotona. Vcnonb3oBanue nateppepeHinu B Hayke U TexHuke. Judpakuusa cera. Judpakuus Ha menu B
napajuienbHbeIx Jydax. Judpakunonnas pemerka. [lonspuzanus nomepeunsix BoiH. Ilonmspuzamus cBera.
[BoiiHoe smyuenpenomienue. [lomspounsl. Jucnepcus ceeta. Buasl usnydyenuii. Buasl cnexktpoB. CrieKTpbl
ucnyckanus. Cnektpel  norjomeHud. ChnekTpaibHbli  aHanu3. CHekTpajbHble  KJIACChl  3BE3I.
YasTpaduoneroBoe uznydenune. MadppakpacHoe mznydenue. PentreHoBckue gyun. VX mpupona U cBoiicTBa
Illkana 31eKTpOMarHuTHBIX U3JTy4eHUN

AN DNDN
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JlabopaTopHble 3aHATHS:

JlaGopaTtopHas padota Nel8 Omnpezenenne IIMHBI CBETOBOK BOJHBI C MTOMOIIBIO AU(GPAKIIMOHHON PEIIETKH. 2
JlaGopaTtopHas padota Nel9 HaGnroneHue CrioniHoro ¥ JIMHEHYaToro ClieKTPOB 2
KonTpoubsnas padora Ne6 «Onruxa» 2
Tema 5.3 Conep:kanue y4eOHOT0 MaTepuaJia:
CneuuanbHas Teopusi| [IBikeHHE CO CKOPOCThIO cBeTa. [locTynaTel TeOpUU OTHOCUTENBLHOCTH U CIEACTBUS U3 HUX. IHBapUaHTHOCTD 2
OTHOCHTEJIbHOCTH | MOAYJISI CKOPOCTH CBETa B BaKyyMme. DHeprusi mokosi. CBsi3b MacChl M SHEPTHUH CBOOOIHON YaCTHUIIBI. DIIEMEHTHI
PENATUBUCTCKON IUHAMUKH
Pa3znen 6. KBanToBas pusuka 12
Tema 6.1 Coaep:xxanue yueOHOro MaTepuaJia: 4
KBanToBasi ontuka | Kpanropas runoresa IDlianka. TemnoBoe wusiaydenue. KoprycKynsipHO-BONHOBOW yannsM. @OTOHBL
['unore3a ne bpoitnst o BosHOBBIX cBoiicTBax yacTuil. CooTHOIIeHUE HeomnpeneneHHocren ['eitzendepra.
Jasnenne cBera. Xummueckoe neiictBue cBeta. Ombitel [1.H.JIeGeneBa m H.M.Bapumoa. @otorddekr.
VYpaBuenue DifHmreriHa s poTorddexra. Buemmmit ¢dorosnextpudeckuin dpdext. BHyTpeHHMI
doroaddexr. Tumsr porosnementos. [Ipumenenne poroaddexra
Tema 6.2 Copepxanue y4eOHOro MaTepuaJa: 6
Pdusuka aTomMa H Pa3BuTHe B3MIA10B HA CTpOeHUE BelecTBa. MoIean CTpOEHHsI aTOMHOTO sijpa. 3aKOHOMEPHOCTH B @TOMHBIX
ATOMHOIO siIpa crieKTpax Bogopona. SnepHast monens atoma. OnbiTel O. Pesepdopaa. Moxens aroma Bogopoaa o H. Bopy.
KBanroBble noctynarsl bopa. JIazepsl. PagnoakTuBHOCTh.  3aKOH PalHOaKTUBHOTO pacnaza.
PannoaktuBHbie mpeBpaimieHus. CrocoObl HAaOMIOAEHUS W PETUCTpAIMU 3apsOKEHHBIX dacTull. Dddekt
BasunoBa—YepenkoBa. CTpoeHre aTOMHOTO sapa. Jledekt macchl, SHEprusl CBSI3U U YCTOMYUBOCTh AaTOMHBIX
saep. SlnepHeie peakuuu. SnepHasi SHEpreTHKA. JHEPTETUUECKUI BBIXO SAAEPHBIX peakiuil. MickyccTBeHHas
paanoakTUBHOCTh. Jlenenue Tskenbix snep. Llemnas snepHas peakuus. Ympapisemas LEeNHas peakiusl.
Snepubiii peaktop. TepmosiaepHsiii cuHTe3. DHeprus 3Be3l. [losydeHue paJMOaKTUBHBIX M30TOMOB M HX
IIpUMEHeHne. bruonornyeckoe AecTBUE PaIMOAKTUBHBIX U3JIy4eHUN. DIeMEHTapHbIEC YaCTHIIbI
KontpoabsHast padora Ne7 «KBanroBas uzuka» 2
Pazgen 7. Crpoenne Beenennoii 6
Tema 7.1 Copepxxanue yueOHOro MaTepuaJa:
Crpoenue Conneunoit | Conneunas cucreMa. [[maHeTsl, X BUANMOE JABIKEHHE. Majble Tea coHeuHo cucteMbl. Cructema 3eMisi—
CHUCTEMBI Jlyna. Connue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3] 2
Tema 7.2 Coaep:xxanue yueOHOro MaTepuaJia:
OBoumonnst BeeneHHOM | 3B&31bI, ©X OCHOBHBIE xapakTepucTUKU. COBpeMEHHBIE IPECTABICHUS O IPOUCXO0KIEHUH U IBOJIIOLIUU
CouHia u 3B€3/1. DTansl )kU3HU 3BE311. Mueunslil [Iyrb— Hama ["anaktuka. Tunel ranaktuk. Paguoranaktuku 2

u kBa3aphel. Beenennas. Pacimpenue Beenennoii. 3akon Xa66ma. Teopust boabioro B3peiBa. MacmtaOHas
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cTpykrypa Beenennoi. Meraranakruka

IIpomexyTouHas aTTecTANMA: SK3aMEH

12

Bcero:

172
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3. YcaoBus peajm3anum NporpaMMbl 001eo0pa3oBaTe/bHOM AU CHUNITHHBI

3.1 Tpeﬁ()BaHI/Iﬂ K MUHUMAJIbHOMY MaTC€PHAJIBHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus paboueil mporpaMmbl TUCHUTUIMHBI TPpeOyeT HAIMYMs y4eOHOro kabunera «Du3nkar»

O6opynoBaHue yaeOHOro KaOMHeTa:

o - TIOCAJIOYHBIE MECTA 110 KOJINYECTBY O0YUAIOIINXCS;

o - pabodee MeCTO MpernoIaBaTels;

o - IOCOOMS Ha TICYATHOM OCHOBE (TaOJHUIIBI, KAPTHI, YYCOHUKH, TUIaKTUUCCKUI MaTeprall 1
T.1.);

. - DKpaHHO-3BYKOBBIE cpezcTBa o0yueHus (33CO): BuaeodmibMbl (KHHODHUITBMBI).

o TexHUYecKne cpecTBa O0YICHHS:

o - KOMITBIOTEP C JIMIICH3UOHHBIM IIPOTPAaMMHBIM 00€CIICUCHHEM;

® - IPC3CHTAINU K 3aHATUAM

[Tpu Hamuumu HEOOXOIUMOro O00OpPYIOBaHMS 3aHATHUA MO (U3MKE B HEKOTOPBIX CIy4yasX MOTYT
IPOBOIUTHCSA B UMEIOIINXCS B 00pa30BaTEIbHON OPraHU3alui MaCTEPCKUX HITH Ja00PaATOPHSIX.

3.2. UudopmanuoHHoe odecredeHue peasu3aiui NporpaMmMbl
Jlis peanu3anuy IporpaMMbl OMOIHOTEUHBINA (OH]T 00pa30BaTEIHLHON OpraHU3aIlMd UMEET TICUaTHBIC

H  3JICKTPOHHBIC

O6p830BaTeJ'IBHBIe

U H“HOPMAIMOHHBIE

peCypCbl IJii  HUCIIOJIb30BAHUS

B

oOpazoBarenpHOM Tporecce. Crnucok wu3maHwii mpeacraBieH B MHbopmannoHHOM oOecrieueHuH
00pa3oBaTeNbHOM IPOrpaMMbl K IIPOrpamMme MOJrOTOBKH CHEIHATINCTOB CPEIHEr0 3BEHA.

4 KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHUS YYEBHOI'O IPEIMETA

KoHTpob 1 O11eHKa pe3yabTaTOB OCBOCHMSI IPEAMETA OCYIIECTBIIAECTCS IPENOJABATENIEM B IIPOLIECCEe
IIPOBEJCHUS IMPAKTUYECKUX 3aHATHH, J1aOOpaTOpHBIX pPadOT, YCTHBIX OIPOCOB, TECTUPOBAHMS, a
TaKXe BBIMOJIHEHUsS] OOYYaroIMMHCS MHCbMEHHBIX 3aJaHUH TEKYIIEro KOHTPOJIs, KOHTPOJBHBIX

pabor.

Pe3yabTaThl 00yyeHus
(YycBOeHHBbIE 3HAHHUS,
OCBOCHHBbIEC YMEHUS)

OcBoeHHBbIC YMEHHUH,
YCBOCHHBIC 3HAHUSA

OcHOBHBIE OKA3aTeJIN OLEHKH
pe3yabTaToB 00y4yeHust

c(OpMHPOBAHHOCTH

IPEJICTAaBICHUHA O POJIM U MECTe
Gu3uKH W acTpOHOMHUH B
COBPEMEHHON Hay4YHOU KapTHHE
MHpa, O CHUCTeMOOOpasyromien
pomn  (GU3MKH B Pa3BUTUHU
€CTECTBEHHBIX HayK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCUICKHX u
3apyOeXHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH; MIOHUMaHUE
buznueckoit CYLIHOCTHU
HaOJII01aeMBIX SABJICHUN
MUKPOMHpA, MaKpoMupa U
MeraMupa; IOHMMAaHHE pOJIU
aCTPOHOMHH B TPAKTHYECKOU
JESATEIIbBHOCT  YeJIOBEKa U
najLHEenIeM HAy4YHO-

3HaTb O pPOJIM MU MeCTe
(GU3MKM U aCTPOHOMHHU B
COBPEMEHHOMN Hay4HOU
KapTUHE MUpa, 0
crucTeMoobpasyromneit

poin U3UKH B Pa3BUTHHU
€CTECTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX
TEXHOJOTHM, O BKJIaae
POCCHUICKUX u
3apyOeKHBIX YUYEHBIX-
¢u3UKOB B  pa3BUTHE
HaYyKH; NIOHMMAaHNE
¢buznueckoi CYILIHOCTHU
HaOIIOAaeMBIX  SIBJICHUH
MHUKpPOMHpA, MaKpOMHpa U
Merammpa; MIOHMMAaHNE
poJii  aCTPOHOMHMHU B

- UMEET IPEACTABIEHUS O POJIA U
MecTe (U3UKH U acTPOHOMHUU B
COBPEMEHHON HAy4YHON KapTUHE
MHpa, O CHCTEMOOOpa3yroIieit
poau  (QU3MKM B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHHUKH U
COBPEMEHHBIX  TEXHOJOTMH, O
BKJIAJIE POCCUHCKHX 51
3apyOeKHBIX YYEeHBIX-(DU3UKOB B
pa3BUTHE HAYKH;

- MTOHMMAET du3nuecKyro
CYIIIHOCTh HaOIIOJAEMBbIX SIBJICHHUI
MHUKpPOMMPA, MaKpoMHpa u
Merammpa;

- IOHMMAET pOJIb aCTPOHOMHHU B
MPaKTUYECKON JEeSTeIbHOCTH
YeJI0OBEKa M JalbHEHUIIEM Hay4dHO-
TEXHHUYECKOM  pa3BUTUHM, pOJIb
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TEXHHYECKOM DPAa3BUTUHU, POJIH | MPAKTUUECKOM busuku B (dhopMupoBaHUH
¢bu3ukn B (GOPMHPOBAHMH | ACSITSIHHOCTH YEJIOBEKA W | Kpyro3opa U  (PyHKIIMOHAIBHOU
Kpyro3opa ¥ (QyHKIHOHAIBHOHN | JaIbHEUIIEM HAy4YHO- | TPAMOTHOCTH  YeJOBEKa  JUIA
rPaMOTHOCTH  4YeJOBEKa IS | TEXHUYECKOM  Pa3BUTHH, | pEIICHUS MPAKTUYECKUX 3a]a4
pelIeHus TPAKTUYECKHX 3a71ad | PO busukn B

(dhopMUpOBaHUM KPYyro3opa

u (byHKIMOHATBHON

IPaMOTHOCTH YyeJioBeKa

TUTST peleHus

MIPaKTUYECKHX 3aj1a4
c()OPMUPOBAHHOCTh ~ YMEHUH | yMEHUE pacmo3HaBaTh | - yMEET paclo3HaBaTh (pU3NIECKHe
pacro3HaBaTh ¢busndeckue | pusznueckue SIBJICHHS | SIBIICHUS (TIPOLIECChl) U OOBIACHITH
SIBJICHUS (iportecchr) U | (mporuecchl) U OOBACHATH | UX HA OCHOBE M3YUYECHHBIX 3aKOHOB:
OOBSACHATP KX HA OCHOBE | MUX HAa OCHOBE H3YYEHHBIX | pPABHOMEPHOE M PAaBHOYCKOPEHHOE
U3YyYEHHBIX 3aKOHOB: | 3aKOHOB: PaBHOMEPHOE U | MPSMOJMHEHHOE JIBUKCHHE,
paBHOMEpHOE U | PABHOYCKOPEHHOE cBOOOHOE najieHue Tel,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKCHHC 1o OKPY>KHOCTH,
pSIMOJIMHEHHOE JBUKEHHE, | TBUKCHHE, cBOOO/JHOE | MHEPLIMS, B3aUMOJCHCTBUE Tel,
CBOOOJHOE  TMajeHWe  TeJ, | MAJCHUEe TeN, JBIKCHHE | KoyieOaTelnbHOe JIBUKCHHE,
JIBUKEHHE 10 OKPYXKHOCTH, | 10 OKPYKHOCTH, WHEPLIMS, | pE30HAHC, BOJHOBOE JBI)KECHUE;
WHEPINS, B3aUMOJICUCTBHE TEll, | B3AUMOJICHCTBHE tein, | nupdysus, OpOyHOBCKOE
Kosie0aTeIbHOe JBUKEHHE, | KoJebaTenbHOe NBUKEHHE, | IBUKEHHE, CTPOCHUE KUAKOCTEH U
PE30HAHC, BOIHOBOE IBI)KEHUE; | pE30HAHC, BOJIHOBOE | TBEP/ABIX TeJ, U3MEHEHHE OoOBemMa
mubdysus, OpOYHOBCKOE | ABM)KCHHUE; muddysus, | Ten npu HarpeBaHUH
JBUKCHHUE, cTpoeHue | OpOyHOBCKOE  JBW)KEHUE, | (OXJIaXKICHUH), TEIUIOBOE
KUAKOCTEH M TBEPABIX TeN, | CTPOGHUE IKUAKOCTEH U | paBHOBECHE, HCIapeHue,
U3MCHECHHE O00beMa TeNl TP | TBEPABIX TeJl, W3MECHCHUE | KOHICHCAIIHS, IUIaBJICHUE,
HarpeBaHUU (oxnaxaenun), | oobema Ten MIpH | KpUCTaJUIU3AIINS, KHUIICHUE,
TEIUIOBOE paBHOBECHE, | HAaTPEBaHUU BIIQ)KHOCTh BO3/TyXa, CBSI3b
UCIapeHue, KOHJICHCalUs, | (OXJTKICHUH), TEIJIOBOE | CpelHe KHUHETHYEeCKOW SHEepruu
IUTaBJICHWE,  KPHUCTAJUTU3aIMs, | pABHOBECHE, HWCIApEHHe, | TETUIOBOTO JBM)KEHUS MOJIEKYJ C
KHUIIEHHE, BJIAKHOCTh BO3/yXa, | KOHICHCALUS, IUIABJICHHUE, | aOCOTIOTHOM TEeMIIEPaTypoil,
CBSI3b CpEIHEH KWHETHYECKOH | KpUCTAILIH3AIuS, TOBBIIIICHUE JIABJICHUS Ta3a IpHU
SHEPruM TEIUIOBOTO JIBIKEHUS | KUIICHUE, BJIQKHOCTh | €T0 HAarpeBaHMM B  3aKPBITOM
MOJIEKYJT c aOCOJIIOTHOM | BO3JyXa, CBsI3b CpeaHel | cocyne, CBSI3b MEXKY
TEeMIEPaTypoil, MOBBIIIIEHUE | KHHETUYECKOW  DHEPruM | mapaMeTpaMH COCTOSIHHUS Trasza B
JMABJICHHUS  ra3a TPH  €ro | TEIIOBOTO JBYDKEHUS | M30TIPOIECccax; AIEKTPH3AIUs Ted,
HarpeBaHUU B 3aKpBITOM | MOJIEKYJT C aOCOJIOTHOM | B3aUMOJICHCTBUE 3aps/i0B,
cocyre, CBSI3b MEXIy | TeMIIepaTypoi, HarpeBaHue MPOBOJHUKA C TOKOM,
napaMeTpaMH COCTOSIHUSA Ta3a B | MOBBILICHHUE JIABJICHUS | B3aUMOJICHCTBUE MarHuToB,
U30TIPOIIecCcax;  AJNEKTPHU3AIMA | Ta3a P €ro HarpeBaHUU B | DIIEKTPOMAarHUTHAs WHYKIIHS,
TN, B3aUMOJICHCTBUE 3apsOB, | 3aKPHITOM COCYIE, CBS3b | IEHCTBHE MArHUTHOTO TIONS Ha
HarpeBaHUe  MPOBOJHUKA  C | MEXKIY napaMeTrpamu | IPOBOJTHHUK c TOKOM "
TOKOM, B3aMMOJICHCTBHE | COCTOSIHUS raza B | JIBHXKYIIUICS 3aps,
MarHuTOB, JJICKTPOMAarHUTHAs | U30IPOIECCax; AJICKTPOMArHUTHBIC KOJICOAHHS U
WHIYKIINS, NEHCTBHE | DTEKTPHU3AIUS TEJ, | BOJHBI, MPSIMOJTMHEHHOE
MarHUTHOTO TOJIS Ha | B3aUMOJICHCTBUE 3apsiJiOB, | pacpOCTpaHEHHE CBeTa,
NPOBOAHMK C  TOKOM U | HAarpEBaHUE MPOBOJHHKA C | OTPAKECHHE, MIpeIOMIICHHE,
JIBUKYTITHICS 3apsj, | TOKOM,  B3auUMOJICHCTBHE | MHTepdepeHrs, audpakius Hu
AIIEKTPOMArHUTHBIE KOJE€OaHUSI | MATHUTOB, MOJIIpU3aIUsl  CBETa, JAUCIIEPCHS
U BOJHBI, NPSIMOJUHEHHOE | DJIEKTPOMArHUTHAs CBETa; (hOTOTEKTPUICCKUI
pacrpocTpaHeHHe CBETa, | MHIYKIIHS, neiictBue | 3pdexr, CcBeTOBOe  JaBJCHHE,
OTpakKeHHE, MPENIOMIICEHUE, | MATHUTHOTO  TOJS  HA | BOBHUKHOBEHUE JUHEWYaTOro
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unTepdepenys, nudpaxkiys U | IPOBOAHUK C TOKOM U | CIIEKTpa aToma BOJIOpO/A,
MOJISIpU3alus CBETa, AUCIEPCUS | JBHKYIIUNUCS 3apsifi, | €CTECTBEHHAs: U MCKYCCTBEHHAs
CBETa; (OTOIEKTPUIECKHUI | DIIEKTPOMATHUTHBIC PaAOAKTUBHOCTh
addexT, CcBEeTOBOE JaBICHUE, | KOJCOAaHUS W BOJIHBI,
BO3HMKHOBECHHME  JIMHEWYATOIO | MPSMOJUHENHOE
CIIEKTpa  aToMa  BOJIOpPOJA, | paClpOCTpaHEHUE  CBETa,
€CTECTBEHHAs] U UCKYCCTBEHHAs | OTpa)KE€HUE, MPETOMIICHHE,
PaIOaKTUBHOCTh uHTEephepeHITs,

T paKIus u

MOJIsIpU3aIUs CBETa,

JTUCTIepCust CBETa;

(hOTOdIEKTPUYECKHIA

¢ dexkr, CBETOBOE

JIaBJICHHE, BO3HHUKHOBECHHE

JIMHENYaTOro CIIEKTpa

aroma BOJIOPO/JIa,

€CTeCTBEHHAsI i

HCKYCCTBEHHAas

PaIMOaKTUBHOCTD
BIIaJICHUE 3HAaHUE - BHIAJEET OCHOBOIIOJAraroIIiMHU
OCHOBOITOJIAralOIIIUMH OCHOBOITOJIATrafOIINIX (GUBUYECKUMU  TIOHATUSAMH |
buznyecKUMU TMOHATHSAMH ¥ | GU3UYECKUX TOHITHA U | BEIMUYMHAMU, XapaKTEPU3YIOIIMMHU
BCJIIMYMHAMH, BCJIMYHH, duznueckue MIPOIIECCHI
XapaKkTepU3yLUUMU XapaKTEepU3yOLIUMU (CBAI3aHHBIMM C MEXaHUYECKHM
busznueckue nporecchl | pusuveckue MIPOIIECCHI | IBIXKCHHUEM, B3aUMOJICCTBUEM
(CBSI3aHHBIMH C MEXaHWYCCKUM | (CBSI3aHHBIMHU c | Tem, MEXaHUYECKHUMU
JIBMDKCHHUEM, B3aWMOJICCTBUEM | MEXaHUYCCKUM KOJICOAHHSIMH ¥ BOJTHAMH,; aTOMHO-
Tell, MEXaHUYECCKUMU | JBHUKCHHUEM, MOJIEKYJIIPHBIM CTPOEHUEM
KOJCOaHUSIMU HM  BOJIHAMHM; | B3aUMOJCHCTBHEM TEJl, | BEIIeCTBa, TETUIOBBIMH
ATOMHO-MOJIEKYJISIPHBIM MEXaHHUYECKUMHU MpolecCaMH; AJIEKTPUYECKUM U
CTPOCHHEM BEIIECTBA, | KOJeOAHUSIMH W BOJHAMU, | MArHUTHBIM MIOJISIMHU,
TEIJIOBBIMHU MPOLIECCAMHU; | AaTOMHO-MOJIEKYIISIPHBIM ANEKTPUUECKUM TOKOM,
ANEKTPUYECKUM M MAarHUTHBIM | CTPOCHHEM BEII[ECTBA, | DJIEKTPOMArHUTHBIMHU
TIOJISIMH, ANEKTPUYECKUM | TETUIOBBIMH  TIpolieccaMu; | KoieOaHUusIMHU u BOJIHAMUY;
TOKOM,  DJICKTPOMAarHUTHBIMU | SJIEKTPUUECKUM H | ONITHYECKUMU SIBJICHUSIMHU
KoJIcOAHMSIMH W BOJIHAMH, | MATHUTHBIM MOJISIMH, | KBAHTOBBIMH SIBIICHUSIMU,
OIITHYCCKUMU SIBJICHUSIMU; | DJIEKTPUYECKUM TOKOM, | CTPDOGHHEM aTroMa H aTOMHOTO
KBAaHTOBBIMH SIBJICHUSIMU, | 3JIEKTPOMAarHUTHBIMU anpa, PaAMOaKTUBHOCTHIO);
CTPOCHHEM aToOMa M aTOMHOTO | KOJEOAHUSIMU M BOJHAMU; | BIQJICHME  OCHOBOIOJIAraloIMMU
anpa, PaOaKTUBHOCTHIO); | ONTUYECKUMHU SIBICHUSMH; | aCTPOHOMUYECKUMHU  TOHSATHUSIMH,
BIIaJICHUC KBAaHTOBBIMH  SIBJICHUSIMH, | TIO3BOJISIONIUMHU XapaKTEPU30BaTh
OCHOBOITOJIAratoIUMHU CTPOECHHEM aToma U | IPOLECChl,  MPOUCXOIALIME  Ha
ACTPOHOMUYECKUMH aTOMHOTO snpa, | 3B€3/1aX, B 3BE3/IHBIX CHCTEMax, B
MOHATUSMH,  TO3BOJSIIOIIMMHU | PAIMOAKTUBHOCTBIO); MEKTaJaKTHIECKOM cpene;
XapaKkTepU30BaTh MIPOIIECCHI, | BIIAJIEHNE JIBVOKCHUE HeOECHBIX Tell,
MPOUCXOASIINE Ha 3BE3/1aX, B | OCHOBOIOJIAraloIMIMMHU ABOJIIOIHIO 3Be3/1 U Beenennoi
3BE3IHBIX CHUCTEeMaXx, B | aCTpPOHOMUYECKUMH
MEXKTalaKTHUCCKOM cpelne; | HOHATHSIMU,
JIBW)KCHHE  HEOCCHBIX  TeJ, | MO3BOJISIOIMIMMU
HBOJIIOLIMIO 3B€3/ U BCceneHHON | XapakTepu30BaTh

MIPOIIECCHI, TTPOUCXOISIINE
Ha 3Be37aX, B 3BE3JIHBIX
CHUCTEMAX, B
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MEKTAJTAKTUYECKOU CPEE;
JBUKEHHE HEOECHBIX Tell,
3BOJIIOLIUIO 3BE3] u
Bcenennoit

BJIQJICHUE 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOpHsIMH (3aKOH
BceMupHoro tarotenus, I, II u
III 3akomnl HrroTOHA, 3aKOH
COXPaHECHUS MEXaHUYECKOU
SHEPIUM, 3aKOH COXPaHEHUs
HMITYJIbCA, MPUHIUTT
CYNEpHO3ULINN  CUJI, HPHUHIUI
PaBHOIIPaBHOCTH
MHEpUHUAIbHBIX
OTCUETa;
KUHETUYECKYIO
CTPOCHHUSI BEIIECTBA,
3aKOHBI, MepBbII 3aKOH
TEPMOJIMHAMUKH, 3aKOH
COXpPAHEHHUs  BIIEKTPUUECKOIO
3apsiga, 3akoH KysnoHa, 3akoH
OMa s yyacTka Lenu, 3aKOH
Oma TUTSt MIOJTHOU
JJEKTPUYECKON LEeNU, 3aKOH
Hxoyna - JleHma, 3akoH
3JE€KTPOMArHUTHOM HWHAYKIIUH,
3aKOH COXpPAaHEHHUS DHEPIuw,
3aKOH MPSMOJIMHEMHOTO
pacnpocTpaHEHHUs CBETa, 3aKOH
OTpaKE€HUs CBETA, 3aKOH
MpPEJOMJICHUST  CBETa;  3aKOH
COXpPAHEHHUs DHEPruH, 3aKOH
COXpaHEHHUS UMITYJIbCa, 3aKOH
COXpPAHEHHUs  DIIEKTPUUYECKOIO
3apsia, 3aKOH  COXpaHEHUs
MacCOBOI'O 4YHCJA, IOCTYJIAThI
bopa, 3akoH pagMOaKTUBHOrO
pacmana); YBEPEHHOE
WCIIONB30BAaHUE  3aKOHOB U
3aKOHOMEPHOCTEN TPU aHaIHU3e
(buzmIecKux SIBJIEHUI u
MIPOLIECCOB

CUCTEM
MOJIEKYJISIPHO-
TEOPHIO
ra3oBble

3HaHUE 3aKOHOMEPHOCTEH,
3aKOHOB M TEOpUH (3aKOH
BCEMUPHOI'O TATOTEHHS, I,
II u 111 3axkonsl HproToHa,
3aKOH COXpaHEHUs
MEXaHWYECKOM  DHEpIuH,
3aKOH COXpaHEHUs
HMITYJIbCA, MIPUHLHUIT
CYTNEPIIO3UIINHI cul,
MPUHLHUIT PAaBHOIIPABHOCTH
HWHEPIHUATbHBIX CUCTEM
OTCU€Ta;  MOJIEKYJISIPHO-
KHHETUYECKYI0  TEOPHIO
CTPOEHUS BEILIECTBA,
ra3oBbl€ 3aKOHBI, IIEPBBII
3aKOH  TEPMOJMHAMMKY;
3aKOH COXpaHEeHUs
3JEKTPUYECKOTO  3apsja,
3akoH Kyrnona, 3akon Oma
JUIsL y4dacTKa IIeNH, 3aKOH
Oma TUTSt MTOJTHOU
3IEKTPUUECKOMN LeTH,
3akoH Jxoyns - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOMN
WH]IYKIIUH, 3aKOH
COXpaHEHUs SHEPIUH,
3aKOH  IPSMOJIMHEMHOIO
pacrpocTpaHEHHUsl  CBETa,
3aKOH OTpaXE€HHUs CBETa,
3aKOH IPEJIOMJIEHUS CBETA;

3aKO0H COXpaHEHHUs
JHEPIuy, 3aKOH
COXpaHEHHUs UMITyJIbCa,
3aKOH COXPaHEHHUs
JJIEKTPUYECKOTO  3apsaa,
3aKOH COXPaHEHHUs
MaccoOBOTO qucna,
nocrynatel  bopa, 3akoH

PaZAMOaKTUBHOIO pacnajia);
YBEpEHHOE HCIOJIb30BaHKE

- BJIAQACET 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH  (3aKOH
BcemupHoro tarorenus, I, I u I

3aKOHBI HeroToHa, 3aKOH
COXpaHEHUs MEXaHHYECKON
SHEPIUM,  3aKOH  COXPAHEHMS
HMMITYJIbCa, MIPUHLIUI
CYyHEepIo3UIUU  CWI, IPHUHIMI
PaBHONPABHOCTA  MHEPUHUAIBHBIX
CHUCTEM OTCYETa; MOJIEKYJSIPHO-

KMHETUYECKYI0O TEOPHUIO CTPOCHUS
BEIIECTBA,  [Aa30Bble  3aKOHBI,
NEPBBI  3aKOH TEPMOAMHAMUKH;
3aKOH COXpaHEeHHMsI
AIIEKTPUYECKOTO  3apsifa, 3aKOH
Kynona, 3akon Oma nans ydacTka
mend, 3akoH Oma I8 HOJHOM
AJIEKTPUUYECKOW  LenH,  3aKOH
Jxoyis - Jlenua, 3aKOH
3JIEKTPOMAarHUTHOM UHAYKIHH,
3aKOH COXPAaHEHUs HEPIUH, 3aKOH
HPSMOJIMHEHHOTO
pacrnpocTpaHEeHHUs] CBETa,
OTpa)KEeHUs CBeTa,
IIPETIOMIICHUS CBETa;
COXpaHEHHMs]  DHEpPruM,  3aKOH
COXpaHEHMsI HMIIyJbCa, 3aKOH
COXpaHEHHMS JJEKTPUUECKOTO
3apsna, 3aKOH COXpaHEHHS
MaccoBOro  4YHcia, IOCTYJaThl
bopa, 3akoH paaMOaKTHBHOIO
pacmana); YBEpPEHHOE
MCIIOJIb30BaHUE 3aKOHOB "
3aKOHOMEPHOCTEH NpHU aHalu3e
(bu3NYECKUX SIBICHUN U MPOIIECCOB

3aKOH
3aKOH
3aKOH

3aKOHOB "

3aKOHOMEPHOCTEN npu

aHanuse buznyeckux

SIBJIEHUM U MPOLIECCOB
YMEHHE YUYUTHIBaTh TPAHUIBI | YMEHUS YUUTBHIBATh | - YMEET YYUTHIBaTh TPAHULIBI
IIPUMEHEHHUS U3Y4YEHHBIX | TPAHUILIBI IIPUMEHEHHUS | IPUMEHEHUS M3YYEHHBIX
buznyecKkux Mojielei: | U3yueHHBIX  (U3HUecKUuX | (PU3HUECKUX MOJIEIIEH:
MaTepuaibHas TOYKa, | MOAENIEH:  MaTepuaibHas | MaTepualIbHas TOYKa,
MHepLUaIbHas CHCTEMa | TOYKa, WHepLMajbHas | MHepLUualbHasi CHCTeMa OTCYeTa,
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OoTCUeTa,  WJEAIbHBIA  Tas3; | CUCTEMA oTcUeTa, | UeaNbHBIN I'a3; MOJEIN CTPOCHHUS
MOJIENH CTPOCHHMS  Ta30B, | HACAIBHBIA Tra3; MOJENH | ra30B, )KUIKOCTEH U TBEPIBIX TEIl,
JKUJKOCTEH M TBEPABIX Tell, | CTPOCHUS ra3oB, | TOYEUHBI DIIEKTPUYECKUN 3apsn,
TOYCYHBIN NEKTPUYECKUH | )KUIKOCTEH UM TBEPIBIX | AACpHas MOJIETIb aToMma,
3apsj, sAepHas MOAEIb aToMma, | Tell, TOUEYHBIN | HYKJIOHHAs! MOJIENIb aTOMHOTIO si/ipa
HYKJIIOHHas MOJEIJIb aTOMHOTIO | DJIEKTPUYECKUI 3aps, | Ipy pelieHuy pU3NUecKuX 3a1ay
Apa Ipy PELICHNU PU3UUECKUX | AAepHas MOJIENb aTroMma,
3aj1a4 HYKJIOHHasi MOJIETIb

aTOMHOTO  siApa  Ipu

peleHnn bu3nueckux

3a1a4
BJIaJICHHE OCHOBHBIMM | 3HaHUE OCHOBHBIX | - BJaJ€ET OCHOBHBIMH METOJAMU
METOJJaMU HAay4HOT'O I10O3HAHUS, | METOJIOB HAy4yHOTr'O | HAYYHOI'O MIO3HaHUS,
UCNONb3YyeMbIMU B (DU3HKE: | IO3HAHU, UCNOJNb3yeMbIMU B (u3uke: - -
IIPOBOAUTH npsiMble U | UCIOJIb3YEMBIMU B | IPOBOJUTH IpPsIMbIE U KOCBEHHbBIE
KOCBEHHBIE u3MepeHus | Gu3nkKe: IPOBOJUTH | U3MEPEHUs (PU3UUYECKUX BEIUYMH,
¢u3nyeCKuX BEIMYMH, BbIOUpas | IpsAMble UM  KOCBEHHbIE | BbIOMpass ONTHUMAaJbHBIM Ccroco0
ONTUMAJIbHBIN cnoco0 | u3MepeHust  (GU3NYECKUX | U3MEPEHUS U UCIIOJIb3Ys
U3MEPEHUS U WCIOJIB3YS | BEJIMYUH, BbIOMpasi | U3BECTHBIE ~ METOJIbI OLICHKHU
U3BECTHBIE  METOJbl  OLICHKU | ONITUMAJIbHBIN croco0 | morpemHocTen U3MEpEHMUI,
HOTPEIHOCTEN U3MEpPEHUH, | U3MEPEHUs M MCIOIb3Yys | IPOBOJIUTH UCCIICZIOBAaHHE
IIPOBOAUTH UCCIJIEJOBAHNE | U3BECTHBIE METOJIbl | 3aBUCUMOCTEN ¢bu3nyecKkux
3aBUCUMOCTEN (bU3NIECKUX | OLEHKH MOTPEIIHOCTEN | BEIMYMH € HCIIOJIb30BAHUEM
BEJIMYMH C MCIOJIb30BAaHUEM | U3BMEPEHUH,  MPOBOAUTH | NPSAMBIX HM3MEPEHHUH, OOBACHATH
IPSIMBIX U3MEpPEHUI, OOBSACHATH | UCCIIEJOBAHUE [IOJIy4YEHHBIE pe3yIbTaTHL,
IIOJIyYEHHBIE pE3yNbTaThI, | 3aBUCUMOCTEN UCMONb3ys (PU3MUECKUE TEOpHH,

UCTIONB3YS (PM3HUECKUE TEOPHH,
3aKOHBI M TIOHATHUS, W JIeJaTh
BBIBOJIbI, COOJIIO/IaTh TpaBUja
6e301macHoro Tpyna npu
MPOBEJICHUU HCCIEAOBAHUN B

paMkax y4eOHOro
JKCIIEPUMEHTa U y4eOHO-
UCCIIEN0BATEIBCKON

JeSITeTbHOCTH C
UCIIONIb30BaHUEM  IH(POBBIX

U3MEPUTENBHBIX YCTPOUCTB H
71a00paTOPHOro 0OOPYIOBAHUS;

c(hopMUPOBAHHOCTH
NpEJCTaBICHU O  MeToAax
MOJIYYCHHA HAay4YHBIX

ACTPOHOMHNYCCKUX 3HAHUU

(GU3NYECKUX BEIWYHH C
UCTIOJIB30BAHUEM IPSIMBIX

W3MEPEHHU, OOBSICHATH
MOJTyYeHHbIE PE3YJbTaThl,
ucnonp3ys  (u3NuecKue
TEOpUH, 3aKOHBI u
TIOHATHS, " Jienath
BBIBO/IbI; co0o1aTh
IpaBuiia 0e30MmacHoOro

TpyJa TpU TPOBEICHUU
HCCIEAOBAaHUN B paMKax
y4e0HOTro KCIIepUMEHTa U
yaeOHo-
HCCIIEI0BATENBCKON
JEATEIIbHOCTH c
HCIIOJIb30BAHUEM
u(poBHIX
HU3MEPUTEIIBHBIX
YCTPOWCTB u
1a00paTOPHOTO
o0opyoBaHus;
c(hOpMHUPOBAHHOCTh
MPEJICTABICHUN O METOJax
MOJy4YECHUS Hay4HbBIX
ACTPOHOMUYECKUX 3HAHMI

3aKOHbBI HW IIOHATHA,
BBIBOJIbI;  COOJIIOJATh  MpaBHIIA
0€e30MacHOro Tpyaa npu
NPOBEJICHUU  UCCIICAOBAaHUA B
paMKax y4yeOHOTro SKCIIepUMEHTa U
yueOHO-HCCIIeI0BATENbCKON

NEeSITETHHOCTH C HCIIOJIb30BaHUEM

A JeaTh

UG POBBIX M3MEPHUTEIbHBIX
yCTpOMCTB U 71a00paTopHOro
000pynoBaHus;
c(hopMUPOBAHHOCTH
IpeJCTaBIeHUN 0 METOo/1ax
MOJIYYCHHUA HAay4YHBIX

ACTPOHOMUYICCKHUX 3HAHUU
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c(hOpMUPOBAHHOCTh YMEHHUS
pemarh pacyeTHbIC 3aJadyd C
SBHO 3aJlaHHOW  (PU3UUeCcKOU
MOJIEIIBIO, UCTIONB3YS
buznueckue 3aKOHBI u
NPUHIUIB; HA OCHOBE aHAJIN3a
yCIOBUSL ~ 33Jaud  BBIOMpATH
(U3NIECKYIO MOJICITh, BBIJICISATh

duznyecKkue  BEIUYUHBI U
dbopMysIbl, HEOOXOIUMBIE IS
ee perieHus, IPOBOIUTH
pacyeTsbl " OLICHUBATh
pEaIbHOCTD MOJTyYEHHOTO
3HAYCHUS busnveckoit
BEJIMYMHBI, pemiarb
Ka4eCTBEHHbBIE 3ajauw,
BBICTpauBas JIOTUYECKH
HEMPOTUBOPEUYMBYIO  IICTIOYKY
pacCyXIeHU C Omopord Ha
U3yYCHHbBIC 3aKOHBI,

3aKOHOMEPHOCTH U (hU3HUECKUE
SIBJICHUS

yMeHHue pemarthb
pacueTHbIe 3a/a4ud C SIBHO
3aJlaHHOM ¢bu3nueckoit
MO/IEIIBIO, UCTIONB3YS
¢usnueckue 3aKOHBI U
NPUHIUIBI;, Ha  OCHOBE
aHalM3a YCJIOBUS 3aJauu
BBIOMpATh  (PU3HUUECKYIO
MO/IeJb, BBIJICIIATD
¢dusnveckue BEIMYUHBI U
¢bopmysbl, HEOOXOIUMBIE
L ee pelIeHus,
MPOBOJIUTH  pacueTsl U
OLICHUBATh pEaIbHOCTD
MOJyYEHHOTO  3HAYeHUs
(GU3NYeCKOil  BEIWYHHEI,
pemarpb Ka4eCTBEHHBIC
3ajauu, BBICTpanBasi
JOTHYECKHU
HETNPOTUBOPEUYHUBYIO
LIETIOYKY PaCCyXJACHUU C
ONOpO Ha HW3yYCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH

n (i)I/I3I/IquKI/IC SABJICHUA

- YMEET pelaTh pacueTHBIC 3a/1a4l
C SBHO 3aJlaHHON (PU3UYECKOM
MO/IEIIBIO,

- HCIIOJIb3YeT (PU3MUECKUE 3aKOHBI
Y TIPUHIIMIIBI,

- Ha OCHOBE aHalHM3a YCIIOBHS
3ajjaud  BBIOMpaeT (PUINYECKYIO
MO/IEJb,

- BBIZICIISCT (PU3UUECKHUE BETUIUHBI
1 (HopMyJIbl, HEOOXOUMBIC IS €€

peuieHus,
- IIPOBOJUT PACUYEThl U OLIEHUBACT
pEabHOCTD IIOJIy4YEHHOT O

3HaA4YCHUA (bI/I?)I/ILICCKOI\/'I BCJIINYHUHBI,
- pfluaTb KaduCCTBCHHBIC 3aJ/lavu,

BBICTpanBas JIOTUYECKH
HEMPOTUBOPEUHBYIO LETIOYKY
pacCyXIE€HHM C  OmOpoM  Ha
M3y4YCHHbBIC 3aKOHBI,

3daKOHOMCPHOCTH H (1)I/I3I/I‘ICCKI/IG
SABJICHUSA

c¢(OpMUPOBAHHOCTh YMEHHUSI | YMEHUE HOPUMEHSTDH | - IPUMEHSIET MOJyYEHHbIE 3HAHUS
IIPUMEHSTD IIOJIyYEHHBIE | IOJIy4EHHBIE 3HAHUA JUId | U1 00BsICHEHUS YCIIOBHI
3HAHUA Ui 00BsICHEHUS | OOBSACHEHUS YCIIOBUH | IpOTEKaHUS (PU3NYECKUX SIBJICHUIM
yCIIOBUI NPOTEKAHUS | IPOTeKaHUd (U3MYECKUX | B TMPUpPOJE U JUIsl IPUHATUSA
duznyecKkux SIBJICHUU B | SIBJICHUM B IPUPOJAE U JUIS | MIPAKTHYECKUX peneHun B
OpUpOAE€ W JUIsl TPUHATUSA | IPUHATHS — [PAKTUYECKUX | TOBCEAHEBHOMN KHU3HU I E;
MPaKTUYECKUX  PEIICHHH B | PEIICHU B MOBCEIHEBHON | o0ecriedeHus: O€30MacHOCTH TpH
NOBCEAHEBHOM  JKM3HM  JUI | KHM3HM JUIs oOecriedeHus | oOpalieHuu c OBITOBBIMU
obecrnieyeHus 6e3omacHocTH | 0€30MacHOCTH npu | npubopaMu U TEXHUYECKUMHU
npu oOpalieHud ¢ OBITOBBIMU | OOpalleHuH ¢ OBITOBBIMH | YCTpOMCTBaMH, COXpaHEHHUS
npubopaMu W TEXHUYECKUMH | mpuOopaMu U | 3I0pOBbSl M COOJIIOIGHHUS HOPM
YCTPOMCTBAMH, COXPAHEHHUS | TEXHUYECKUMHU DKOJIOTMYECKOTO  TOBEJAEHUS B
37I0POBBSI U COOJIOJIEHUSI HOPM | YCTPONCTBAMH, OKPYXaIOIeH Cpee;
HKOJIOTUYECKOT0 TIOBEACHUS B | COXpPAHEHHUs 3/I0pOBbsl U | -  IMOHMMaeT  HEoOXOJIUMOCTh
OKpY’KaroIlen cpene; | coOnmoaeHUs HOpPM | IPUMEHEHHUS TOCTHXKEHUIN (PU3UKU
NOHUMaHWe  HEOOXOJMMOCTHU | HKOJIOTHYECKOTO Y TEXHOJIOTUH Ul PallMOHAIBHOTO
PUMEHEHHUS JIOCTHKEHUH | TIOBEJIEHUs B | IPUPOJIOIOJIb30BAHUS
GU3MKH W TEXHOJOTMH Ui | OKpYy’Karolen cpene;
PaLMOHATILHOTO MMOHUMaHHe
IIPUPOIOTIOIB30BAHUS HE00X0AUMOCTH

MPUMEHEHUS JOCTH)KEHUN

(GU3MKK ¥ TEXHOJOTHH IS

paloHaIbHOrO

IPUPOIONOIB30BAHUS
c(hopMUPOBAHHOCTH dhopmupoBanme - HWMEET COOCTBEHHYIO TO3UIIUIO
COOCTBEHHOM  MO3UIMKM MO | COOCTBEHHOM MO3MIMU IO | IO OTHOLICHHIO K (U3NYECKOH
OTHOIIEHHIO K  (DU3MUYECKOH | OTHOIICHUIO K | ”HpOpMauy, MOJIy4aeMod U3

uHpOpMaLIUK, MOTy4aeMol u3
pa3HbIX HCTOYHUKOB, YMEHHUU

¢uznveckoil nHpopmanuy,
MOJIy4ae€MOM W3  pa3HbIX

pa3HbIX UCTOYHUKOB,
- YMEEeT HCIOJIb30BaTh IU(POBHIE
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UCIIOJIb30BaTh U(PPOBBIE | HCTOYHUKOB, YMEHUH | TEXHOJIOTUU e MIOUCKa,
TEXHOJIOTUM [ TIOMCKA, | UCIIONb30BaTh LU(POBBIE | CTPYKTYPUPOBAHUS,
CTPYKTYPHUPOBaHUS, TEXHOJIOTUH JUIS TOMCKA, | MHTEPIPETAMU U TIPEACTaBICHUS
UHTEpIpeTalnu U | CTPYKTYpUPOBaHMS, yu4eOHOH W Hay4YHO-TIIONYJISIPHOU
NpeACTaBieHUus  y4eOHOW W | MHTepHpeTaluu U | H”HPOpMaLUY;
HaY4YHO-TIOIYJIIPHOM IIpeJCTaBICHUs y4yeOHOU U | - yMeeT KPUTHYECKH
uHpOpMaLnu; pa3BUTHE | HAYYHO-TIOMYJISIPHON aHaIN3UPOBATh HOJTy4aeMyIo
YMEHUH KpUTHUYECKOro aHaiu3a | MHGopManuy;  pa3BUTHE | HH(OPMALIHIO
NoJy4aeMoi nHpopMau yMEHUHI KPUTHUYECKOIO

aHanmu3a HOJTy4aeMoit

uHpOopMaIU
OBJIaJICHUE YMEHUAMHU paboTaTh | yMEHUE paboTaTh B Ipymnmne | - yMmeeT paldoTaTh B TIpymmne ¢
B TpyHOIe C BBINOJHEHUEM | C BBITIOJIHEHUEM | BBITIOJTHEHUEM Pa3IUYHBIX
Pa3IMYHBIX COLMAIIBHBIX POJIEH, | pa3IMUHBIX  COLMAJIBHBIX | COLMAIBHBIX pOJIeH,
IUIAHUPOBaTh PalbOTy TpPYMIIbI, | POJICH, IUTAHUPOBATH | - IUTAHUPYET pabOTy TPYIIIHL,
paLMOHATIBHO pacrpenenaTs | paboty IPYNIBbL, | -  PalUOHAIBHO  paclpeaesser
JeSITeIbHOCTh B HECTAHJAPTHBIX | PallMOHAEHO JEeSITeTbHOCTh B HECTAHAAPTHBIX
CUTYyalUsX, aJIeKBaTHO | pacIpenelsiTh CUTYalMsIX,
OLICHUBATh BKJIAJ KaXJIOTO W3 | JESITEIHHOCTD B | - QJCKBaTHO OIICGHWBACT BKJAJ
YYaCTHHUKOB T'PYIIIbI B peIlIeHUE | HECTaHIapTHBIX KaX/I0r0 U3 Y4aCTHUKOB I'PYIIIbI B
paccmaTpuBaeMoil mpooIeMsl CUTYyalHUsX, aJICKBAaTHO | peIIeHHe paccMaTpuBaeMon

OLIEHUBATh BKJIAJ KaXAOTO | MpOOIeMBbI

W3 YYaCTHUKOB TPYIIBI B
pelieHue
paccMaTpuBaeMoit
poOJIEMBI

c(hopMUPOBAHHOCTh TOHUMAHHUS

IIOHUMAaHUEC POJIM U MECTa

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

poau bu3uKu B | GU3MKM B COBPEMEHHON | COBPEMEHHOM Hay4yHOH KapTHHE
SKOHOMHUYECKOM, HAYYHOM KapTUHE MHPA; | MUPA;

TEXHOJIOTMYECKOM, COLMAIBHOM | pOJIM  aCTPOHOMHUM B [ -  HMMEET 3HaHUA O  POJIH
u TUYECKON cdepax | mpaKTUYECKOU aCTPOHOMHUH B  NPAKTUYECKOHN
JIEATEILHOCTH 4YEJIOBEKA; POJU | AEATEIbHOCTH YEJIOBEKa U | ACSATEIBHOCTH YeJIoBeKa u
u MecTa ¢bu3uku B | JaJbHEWUIIEM Hay4HO- | JaJbHEHIIEM Hay4YHO-
COBPEMEHHOM HAay4YHOU KapTUHE | TEXHUYECKOM Pa3BUTUU TEXHUYECKOM Pa3BUTHH;

MHpa; pOJIM ACTPOHOMHH B

MIPAaKTUYECKOU  JEATEIbHOCTH

yeJioBeKa u TanbHeHIeM

Hay4YHO-TEXHUYECKOM Pa3BUTHUH

c(OpPMUPOBAHHOCTh ~ CHUCTEMBI | 3HaHHE O  (PU3MYECKUX | - 3HaeT 3aKOHOMEPHOCTSIX,
3HaHUHN 0 ¢$u3nUecKuX | 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUAX, AEHCTBYIOLIUX
3aKOHOMEPHOCTSIX, 3aKOHaX, | 3aKOHAX, TEOpHsIX, | HA YPOBHSIX MHKPOMHMPA,
TEOpUSAX, JACUCTBYIOIIMX Ha | JEHCTBYIOLIMX HA YPOBHSAX | MAaKpOMHUpa U METaMHpa,
YPOBHSIX MUKpPOMHpA, | MUKPOMHpa, MaKpOMHUpa U | - 3HaeT U O BCEOOILEM XapakTepe
Makpomupa  H Meramupa, | Meramupa, MpeacTaBleHue | GU3NIECKUX 3aKOHOB;
IpeJCTaBIeHU O BceoOlleM | 0 BceoOleM XapakTepe | MPeACTaBIeHHu O  CTPYKType

Xapakrepe
3aKOHOB;

CTPYKTYype

buznuecKux
MpEACTaBICHUN O

IIOCTPOEHHUS
duznyeckoit  Teopuu,  UTO
MO3BOJIAT ~ OCO3HaTb  poJlb
(dbyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX
NPEJICTABICHUSIX O NPUPOJIE,

¢buznyecKux 3aKOHOB;
MIPEACTABICHUI 0
CTPYKType IIOCTPOEHHUS

¢u3nueckoil Teopuu, 4TO
MO3BOJIUT OCO3HATh POJIb
dbyHIaMEHTATBHBIX
3aKOHOB M TPHUHIMIIOB B
COBPEMEHHBIX

MOCTPOCHUS (PU3HUECKON TeopHH

- IIOHUMAECT T‘paHI/II_[BI
MIPUMEHUMOCTH TEOpUH,
BO3MOXHOCTH UX HpI/IMeHeHI/ISI JJISL
ONMCAHUSI  €CTECTBEHHOHAYYHBIX
SIBJIEHUI W POLIECCOB
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MOHSITH TPaHUIBI | IPEACTABICHUSIX 0
MPUMEHUMOCTH TEOpUH, | mpUpoe, MMOHUMAaHNE
BO3MOXKHOCTH HMX TPUMEHEHHUS | TPAHULIBl NPUMEHUMOCTHU
TUIS OMMCAHUA | TEOPUH, BO3ZMOKHOCTH HX
€CTECTBCHHOHAYYHBIX SIBJICHHUH | IPUMEHEHUS TUTST
U TIPOIIECCOB; OINMCAHUSA

€CTECTBEHHOHAYYHbBIX

SIBJICHUN U IPOIIECCOB
c(hOpMUPOBAHHOCTH YMEHUS | YMEHHUS paznuyaTh | - yMEeT pasjidyaTh  YCJIOBHS
pa3ianyath YCIIOBUS | YCJIOBUSL ~ MPUMEHUMOCTHU | IPUMEHUMOCTH Moenei
MPUMEHUMOCTHU Mojeser | Mmoaenel (U3MUeCKUx Ted | GU3MYECKUX Ted U MPOIECCOB
(GU3UYECKUX TET M TPOILECCOB | M TMPOIECCOB (SABICHUMN): | (IBJICHU): WHEepIUaabHas
(stBCHUI): WHepUUalbHas | UHEpLUMadbHasg  CHCTEMa | CUCTeMa OTcueTa, MaTepHhalibHast
cucrema oTcueTa, | OTCUeTa,  MaTepuaibHas | TOUKa, PaBHOYCKOPEHHOE
MarepuaibHas TOYKa, | TOYKA, PABHOYCKOPEHHOE | JIBWDKEHHE, CBOOOJHOE IaJIcHUE,
PaBHOYCKOPEHHOE  JBMIKEHHE, | IBUKCHHE, cBoOOHOE | abCOMIOTHO ympyras aedopmarus,
CBOOOJIHOE najieHue, | rnajaeHue, a0COJIFOTHO | a0COTIOTHO YIpyroe M abCOIFOTHO
abCOIOTHO ymnpyrasi | ynpyras nedopmanus, | HEYImpyroe CTOJIKHOBEHUS,
nedopmarus, a0COJIIOTHO | a0COJIIOTHO ~ YIPYyroe | | MOJAeNed  rasza, JKUIKOCTH |
yrpyroe u abCOIOTHO | aGCOIOTHO HEYIIPYroe | TBepJO0ro (KpHCTaIIMYECKOTO)
HEYyNpyroe CTOJIKHOBEHUSI, | CTOJIKHOBEHHUSI,  MOJIEJCH | Tena, WAealbHOr0 raza, TOUCYHBIN
Mojenel rasza, SJKMIKOCTH U | rasa, KUAKOCTU u | 3aps, OJIHOPOJHOE
TBEPJOTO  (KPUCTALTUYECKOTO) | TBEPIOTO AIIEKTPUYECKOE TI0JI€, OJTHOPOJHOE
Tena, UJIeaIbHOTO raza, | (KpUCTaNIMYECKOro) Tela, | MAarHUTHOE TI0JIe, TapMOHUYECKHE
TOYCUHBIN 3apsij, OJHOPOJHOE | UJICaTHLHOTO raza, | KojieOaHusl, MaTeMaTUYeCKHUil
INEKTPUUYECKOE noJe, | TOYSUHBIH 3apsf, | MasTHUK, U€aJbHBIA MPYKUHHBIHA
OJIHOPOJIHO€ MAarHUTHOE TOJIe, | OTHOPOJIHOE MasTHUK, TAPMOHUYECKHE BOJIHBI,
rapMOHHYECKHE KoJe0aHus, | JIIEKTPUUYECKOe noJie, | uaeanbHbIHI KoJie0aTeIbHbBIN
MaTeMaTUYeCKUil MasiTHUK, | OTHOPOJIHOE  MAarHUTHOE | KOHTYp, TOHKas JIMH3a; MOjeJen
u7eanbHbIHI NPYXKUHHBIN | TIOTIE, rapMOHHUYECKHE | aTOMa,  aTOMHOro  siapa |
MAasTHHUK, rapMOHHUYECKHE | KOJIeOaHus, KBAaHTOBOM MOJIC/IN CBETa
BOJIHBI, U7eaNbHbI | MATEMAaTUYECKHI MasITHUK,
KoJie0aTebHBIN KOHTYp, TOHKas | UACATbHBIM  MPYXUHHBINA
JIMH32; Moenen aToma, | MasITHUK, TapMOHUYECKHUE
aTOMHOIO Sipa W KBAaHTOBOW | BOJIHBI, WJICATTbHBIN
MOJIENIN CBETA KoJjeOaTenbHBIH  KOHTYP,

TOHKAs JWH3a, MOJeneH

aToMa, aTOMHOIO fAapa U
KBAHTOBOI MOJIEJIN CBETA

c(OpMHPOBAHHOCTh yYMEHUS
OOBACHSITH 0COOEHHOCTH
MPOTCKAHMSI bu3nvecKux
SIBJICHU: MEXaHUYECKOE
JIBMDKEHUE, TEIJIOBOC JBIMIKCHHUE
YJacTHI[ BEIIECTBA, TEIJIOBOE
paBHOBecHE, OpOyHOBCKOE
JBUKEHHUE, nuddys3us,
UCTIapeHue, KUTICHHE u
KOHJICHCAIIUS, TUIABJICHUE U
KpHUCTaJUTU3AIHS,

HaIPaBJICHHOCTH

TCIUIONICpEaaIu, DJSJICKTpU3aAllUun
TECII, OKBHUITIOTCHIIMAJIBHOCTH

YMEHUS OOBSICHATH
O0COOCHHOCTH MPOTEKAHUS
¢bu3nueckux SIBIICHUN:
MEXaHUYECKOE JBIDKEHHE,
TETIOBOE JIBIDKEHUE
JaCTHI] BEIIIECTBA,
TETIOBOE paBHOBeECHE,
OpOYHOBCKOE  JIBIDKCHHE,
mddysus, UCIIapEHHueE,
KHIIEHUE W KOHJCHCAIHS,
IUTaBJICHHE u
KpHUCTaJUTU3AIHS,

HaNpaBJICHHOCTh

TETUTOTIePEIauH,

- yMeeT OOBACHATh OCOOEHHOCTH
NpOTeKaHus (PU3MUECKHUX SBICHUN:
MEXaHUYECKOe JBMKEHHE,
TEIUNIOBOE  JBW)KEHHE  YaCTHUIL
BEIIIECTBA, TEIMJIOBOE pPAaBHOBECHUE,
OpOYHOBCKOE JBIDKEHUE,
muddy3us, ucrapeHue, KUeHue u
KOHJICHCAIWs,  IUTAaBJICHUE U
KPHCTAJUTN3AIHsI, HAIIPaBICHHOCTh
TEIUTOTIepeIauH, ANEKTPHU3AIHAN
Tel, 9KBUIOTCHIIMATBHOCTH
MOBEPXHOCTH 3apsHKEHHOTO
NPOBOJHUKA, DIIEKTPOMarHUTHOW
WHIyKIINH, CaMOMHIYKITHH,
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MMOBEPXHOCTH
MPOBOJHUKA,
3JIEKTPOMArHUTHON WHIYKLHH,

3apsAKCHHOTO

CaAaMOUHJIYKIMH, 3aBUCHUMOCTHU
COIIPOTHBIICHUS

MOJyNpOBOJAHUKOB "p-" u "n-
TUNOB"  OT  TemImepaTypshl,
pe3oHaHca, uHTepdepeHIH
BOJIH, Au(pakiuu, IUCIIEPCUH,
MIOJIHOTO BHYTPEHHETO
OTpaKEHHU4, doroaddekr,
¢busnueckue MIPUHIIUTIBI
CHEKTPAJbHOTO  aHauu3a U
pabotel sazepa, "ampda-" u

"Oera-" pacmansl snaep, ramma-
U3IIy4dCHHE siep

ANEKTpU3aLNU
SKBUIIOTEHIMAIIBHOCTH
MIOBEPXHOCTHU
3apsKEHHOIO ITPOBOJIHUKA,
3JIEKTPOMAarHUTHOM
WH]JIYKLIHUH,
CaMOUHIYKIINH,
3aBUCUMOCTH
COIIPOTUBIICHUS
MOJYNPOBOJHUKOB "p-" u

Te,

"n-tunos" oT
TeMIIEpaTypbl, pPE30HaHCa,
uHTEephEpEeHINH BOJIH,
mudpakuum, — OECHEPCHH,
MIOJTHOTO BHYTPEHHETO
oTpaxkeHus, (HoTodPeKT,
¢busnveckue  TPUHIUITBI

CHEKTPaJbHOTO aHalu3a U
paboTsI nazepa, "anbda-" u
"Oeta-" pacmamgel - sjaep,
ramMma-u3JIydeHue saep

3aBHCHUMOCTH COIPOTHUBIICHUS
MOJyNnpoBOJHUKOB "p-" u '"n-
TUIOB" oT TEMIIepaTyphl,

pe3oHaHca, MHTep(EPEHINN BOJH,
TUQpPaKIUU, JUCIIEPCUH, MOIHOTO

BHYTPECHHETO OTpaKEeHUs,
doroaddexr, ¢busnyeckue
HPUHIHITBI CIIEKTPaJIBHOTO

aHanm3a u paboTHI Jlazepa, "anbda-
" u "Oera-" pacmajsl suep, raMma-
U3JIy4CHHE siAep

c(hopMUPOBAHHOCTH
MIPUMEHSATD
KJ1acCU4YeCcKoi
MOJIEKYJIIPHOM
TEPMOIMHAMUKH,
AJIEKTPOIMHAMUKH,
bu3ukn A
00BSICHEHUS SIBIICHUH
MUKPOMHpA, MakpoMupa H
Meramupa, pa3jaudarh YCIOBHS
MPUMEHUMOCTHU buznyecKux
3aKOHOB, MOHHUMATL BCEOOIINHA
xapaktep  (yHIaMEHTAIbHBIX
3aKOHOB M  OTPaHUYEHHOCTH
HCIOIb30BaHHUS YaCTHBIX
3aKOHOB; aHaJIM3UPOBATh
¢duznueckue IIPOLIECCHI,
UCIIONTB3YsI OCHOBHEIE
MOJIOXKCHUS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIBHOCTh
MEXaHHIECKOTO JIBUKCHUS,
bopMyITBI KUHEMAaTUKHU
PaBHOYCKOPEHHOTO JIBUKECHUS,
npeoOpazoBanus [ammnes ams
CKOPOCTH W TIEPEMEICHUSI, TPH
3akoHa HplooToHa, mpUHIUI
OTHOCHUTEJIbHOCTH lanunes,
3aKOH BCEMHPHOIO TATOTEHUS,
3aKOHBI COXPAHCHHS WMITYJIbCA
M MEXaHWYECKOW  3BHEpruw,
CBSI3b paboThI CHJIBI c

yMEHUI
3aKOHBI
MEXaHUKHU,
107637097 SIS V1

KBaHTOBOU
agajn3za o

YMEHUS IPUMEHSTh
3aKOHBI KJIACCUYECKOU
MEXaHUKHU, MOJIEKYJIIPHON
¢buznkn u
TEPMOJIMHAMUKH,
AJIEKTPOAMHAMUKH,
KBaHTOBOM  (U3UKU IS
aHanmM3a W OOBSICHEHUS
SIBIICHUN MHKpPOMHpa,
MakpoMHUpa W Merammupa,
pa3nuyartb yCIOBUSA
MPUMEHUMOCTH
¢bu3nveckux
MTOHUMATh
XapaxkTep
(yH1aMeHTaJIbHbIX
3aKOHOB u
OTPaHUYEHHOCTh
UCIOJb30BAHUS  YACTHBIX
3aKOHOB;, AHAJIM3HPOBATH
¢usnyeckue  MPOLECCHI,
UCTIONB3YS OCHOBHBIE
MOJIOKEHUs, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEJIBHOCTh
MEXaHUIECKOTO
JIBYDKEHUS,
KHHEMATHKH
PaBHOYCKOPEHHOTO
JIBYDKEHUS,
npeoOpaszoBanus [ ammes
IS CKOpPOCTH u

3aKOHOB,
BCEOOIHUI

bopmybl

- yMeeT TMPUMEHSITh 3aKOHBI
KJ1aCCHUYECKOI MEXaHUKH,
MOJIEKYIISIPHOM buzuku u
TEPMOJIMHAMUKH,
AIIEKTPOJAUHAMUKH, KBaHTOBOI
¢bu3uku JUTS aHanM3a 51
00BsICHEHUS SIBIICHUN MUKPOMHDA,
MaKpoMHpa U MEramupa.

- paznuyaet
MIPUMEHUMOCTH
3aKOHOB,

- TIOHMMAaeT BCEOOIIUN XapakTep
(dbyHIaMEHTAIbHBIX ~ 3aKOHOB U
OTPAaHWYEHHOCTh  MCIIOJIb30BAHMS
YaCTHBIX 3aKOHOB;

- aHaIIM3UPYyET dbuznyeckue
MPOLIECCHI, HCIONb3YS OCHOBHBIE
TTOJIOKEHUS, 3aKOHBI u
3aKOHOMEPHOCTH:
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO
JBUXKEHUS, GOPMYIBI KHHEMATHKU
PaBHOYCKOPEHHOTO JIBUKEHUS,
npeoOpazoBanus [amumes s
CKOPOCTH H TIEpEeMEIIEHUs, TP
3aKOHa HeroTona, MPUHIIATT
OTHOCHUTEIBFHOCTH [ anmies, 3aKoH
BCEMHPHOI'O TATOTEHUS, 3aKOHBI
COXpaHEHUS HMMITYJThCa u
MEXaHUYECKOM SHEpPruH, CBS3b
paboThl CWJIBI C UW3MEHEHUEM
MEXaHWYECKOW DHEPTUH, YCIOBHS
paBHOBECHsI TBEPJIOTO Teja; CBS3b

YCIOBHS
(bU3UIECKUX
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U3MEHECHUEM MEXaHUYECKOU
SHEPIUM, YCIOBHS PaBHOBECHS
TBEPAOIO TENA; CBSI3b JABJICHUS
UJEANbHOIO Ta3a €O CpenHeu
KUHETUYECKOMN SHEpruen
TEIJIOBOTO JIBUYKEHUS u
KOHIICHTpAllUEed €ro MOJIEKYI,
CBSI3b TEMIIEpaTyphbl BeIlECTBA
CO CpeaHed  KHHETUYECKOU
SHEPrHel €ro 4YacTull, CBs3b
JIaBJIICHUSI MJECAJIBHOIO Ta3a C
KOHLIEHTpaluenl MOJEKYI U €ro
TEMIIEpaTypoX, ypaBHEHUE
MenneneeBa-Kinaneiipona,
MIEPBBII 3aKOH TEPMOIUHAMUKH,
3aKOH COXpPAHEHHUs DSHEPrUu B
TEIUIOBBIX Mpolleccax; 3aKOH
COXpPAHEHHUS  DIIEKTPUUYECKOIO
3apsja, 3aKOH Kyiona,
MOTEHIUAIBHOCTb
AIEKTPOCTATHYECKOTO oIS,
MPUHLUIT CYINEepHO3ULIUU
ANEKTPUYECKUX TOJIEH, 3aKOHA
Kynona; 3akonpl Owma g
y4acTKa LEeNu U Ul 3aMKHYTON
3JIEKTPUYECKOM LEeNH, 3aKOH
[xoynsa-Jlenna, 3aKOH
3JIEKTPOMarHUTHOM WHIYKIIUH,
npaBuino JleHma, mocTysaTsl
CIIelUaJIbHON TEOPUHU
OTHOCUTEIIEHOCTH OUHINTEIHHA,
ypaBHEHUE OWHINTEWHA IS
doTtoaddexra, NEepBbIi U
BTOpOM  moctynarel  bopa,
NPUHUUII  HEONPEIEIEHHOCTH
['eitzendepra, 3aK0H
COXpaHEHHUs 3apsJa, MaCCOBOIO
Yuciaa W DHEPTUU B SIEPHBIX
peakuusx, 3aKOH
paIHOaKTUBHOTO pacraja

NepeMCIICHUA, TPU 3aKOHA

Hrrotona, MIPUHLINAT
OTHOCUTEIBHOCTH
Tamunes, 3aKOH
BCEMHPHOTO  TSATOTEHMS,
3aKOHBI COXpaHEHUs
HMITYJIbCa u
MEXAHUYECKOM  DHEpruu,
CBA3b pabOTBl CHJIIBI C
H3MEHCHHEM
MEXaHUYECKOM  DHEpIuH,
yCJIOBUSA paBHOBECHUS
TBEpJOTO  TeNa;  CBS3b

JABJICHUS UJI€AJIbHOTO ras3a
CO CpelHEeW KMHETUYECKON
SHEeprueu TEIJIOBOr0
JIBUKEHUS "
KOHILIEHTpaluen ero
MOJIEKYI, CBS3b
TEMIIepaTypbl BELIECTBA CO
cpeaHen KMHETUYECKOMN
SHEpPrue ero  4Yacrwil,
CBSI3b JaBJICHUS
UJ1€aTbHOTO rasa c
KOHILICHTPAaLlUEH MOJIEKYJI
U ero TeMIeparypoi,
ypaBHeHue MenpeneeBa-
Knaneiipona, 1(50):3 8171
3aKOH  TEPMOJIMHAMUKH,
3aKO0H COXpaHEHUus
SHEPrud B TEIUIOBBIX
nporueccax; 3aKOH
COXpaHEHHUs
ANEKTPUYECKOTO
3aKOH
MOTEHIIUATILHOCTD
INEKTPOCTATUYECKOTO
oI, MIPUHITUTT
CYINIEpPIO3UINH
BIIEKTPAYECKHUX oJIeH,
3akoHa KynoHa; 3akoHBI
OMa nist ygacTka menu u

3apsija,
Kymnona,

JUIst 3aMKHYTOM
BJIEKTPUYECKON LIETIH,
3aKOH Jxoynsa-Jlenna,

3aKOH DJIEKTPOMAarHUTHOMN

UHIYKIIWH, IIPaBUJIO
Jlenta, MOCTYJIAThI
CIELUaJIbHON TEOPUHU
OTHOCHUTEIILHOCTH

OHHIITEWHA,  ypaBHEHUE
OlHIITEHA IS

dotorddekra, mepBrli U

JaBJICHUs HUJEalbHOrO Trasza co
CpeHeld KUHETUYECKOW HHEeprueu
TEIIOBOTO JIBIKEHUS u
KOHILIGHTpAllUed €ro  MOJIEKYJ,
CBA3b TEMIIEpATypbl BELIECTBA CO
CpeHeld KUHETHYECKOW HHEepruei
€ro 4YacTWll, CBSI3b JIABJICHUS
UJICANbHOIO Ta3a C KOHUEHTpALNER
MOJIEKY]I W €ro TeMIIepaTypou,
YpaBHEHUE MenneneeBa-
Kianelipona,  mepBblii  3aKOH
TEPMOJIMHAMUKH, 3aKOH
COXpaHEHHUsI IHEPTUU B TEIUIOBBIX
[poleccax; 3aKOH COXPAHEHMS
AIIEKTPUYECKOTO  3apsifa, 3aKOH
Kynona, MIOTEHIUATBHOCTh
AIIEKTPOCTATUYECKOTO 0JIs,
MPUHLUIT CyNepIO3UIIU
ANEKTPUYECKUX  TOJIEH, 3aKOHa
Kynona; 3akonsl Oma a1 yqacTka
Lenu U JU1s 3aMKHYTOU
JNEKTPUYECKOM  LenH,  3aKOH
[xoyns-Jlenua, 3aKOH
3NIEKTPOMArHUTHOM WHJIYKLHH,
npaBuino  JIeHma,  mocTyJarbl
CIIeLUATIbHON TEOPUH
OTHOCHTEIBHOCTH OiliHITelina,
ypaBHEHHE OHHINTENHA IS
dororddekra, mepBeIii U BTOPOI
MOCTYJIAThI bopa, NPUHLUIT
HeomnpeneneHHOCTH [ elizenOepra,
3aKOH COXpaHEeHUs 3apsna,
MaccoBOI'O YHCIa U DHEPruu B
SJIEPHBIX peakusx, 3aKOH
PaaMOAaKTUBHOIO pacnaia
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BTOpPOM mocTynarsl bopa,
IIPUHLINII

HEONPEIEeIEHHOCTH

I'eitzenOepra, 3aKOH

COXpaHEHUs 3apsna,

MaccoBOTr'0 qpciia u

SHEPIUu B SIIEPHBIX

peaKIusx, 3aKOH

paJMOaKTUBHOIO pacnaja
c(hopMUPOBAHHOCTH YMEHUN | YMEHHS MPUMEHSTS | - yMeeT MIPUMEHSATH
MPUMEHSATD OCHOBOIIOJIaraloIye OCHOBOIIOJIAraroIIre
OCHOBOITOJIAraroII1e ACTPOHOMHUYECKHE ACTPOHOMHUYECKHUE MOHSITHS,
ACTPOHOMHUYECKHE MOHSATHUSA, | TIOHATHSI, TEOPUH U 3aKOHBI | TCOPUM U 3aKOHBI ISl aHAIM3a U
TEOPHH M 3aKOHBI JUIsI aHAJIM3a | JUIs aHAIM3a U OOBCHEHUS | OOBSICHEHHS (bU3UIECKUX
U 00bscHeHUs  (U3MUECKUX | (GU3MUECKUX  TIPOIECCOB, | MPOLECCOB  MPOUCXOASAIIMX  Ha
MIPOIIECCOB, TPOUCXOJISIMINUX Ha | MPOUCXOSIINX Ha | 3B€371aX, B 3BE3JHBLIX CHCTEMAaX, B
3BE3JIaX, B 3BE3JHEBIX CHCTEMaX, | 3B€3aX, B  3BE3JHBIX | MCXKIraJaKTUUCCKOM cpene;
B MEXKTaJJaKTHYECKOW Cpenie; | CucTeMax, B | JIBWKEHUSA HEeOECHBIX Tel,
IBIDKEHUSA HEOECHBIX  TeJ, | MEeXKTaJaKTUUECKOU Cpesie; | PBOJIOLMH 3Be3/1 U Beenennou

SBOJIIOLIMY 3Be3] U Beenennoi

JABUIKCHU A HEOECHBIX TCII,

DBOJIIOIUHN 3BE3/] u

Bcenennoi
c(hopMUPOBAHHOCTH YMEHHH | yMEHHUS HCCIeloBaTh W | - yMmeer HCCIIEN0BaTh u
UCCIICJIOBATh M aHAIM3UPOBAThH | AHATU3UPOBATH aHAIM3WPOBATh  Pa3HOOOpA3HBIE
pa3HOOOpa3HbIC ¢du3nUecKue | pasHOOOpa3HbIC (¢u3UYeCKre SBIICHUS U CBOWCTBA
SIBIICHUSI M CBOMCTBA OOBEKTOB, | pu3Mueckne SBICHUS H | OOBEKTOB,
MIPOBOJIUTh  CAMOCTOSITEIIbHBIC | CBOMCTBA OOBEKTOB, | - TMPOBOJUT  CAMOCTOSTEIbHBIC
WCCIICIOBAHMSI B PEATBHBIX U | IPOBOIHTH UCCIICIOBAHMSI B  PEATBHBIX U
1ab0paTOPHBIX YCIOBUSIX, | CAMOCTOSITEIbHbBIE 1ab0paTOPHBIX YCIOBUSX,
YUTaTh u AQHAIM3UPOBATH | UCCIICJIOBAHUS B PEATBHBIX | - YUTAET u aHATN3UPYET
XapaKTepUCTHUKU TPUOOPOB U | U mabopaTOPHBIX | XapaKTepPUCTUKU  MPUOOPOB U
YCTPOMCTB, OOBSCHSATH | YCIIOBUSX, YUTATh U | yCTPOUCTB,
MPUHIIUIIBI KX PaOOTHI aHAIIM3UPOBATh - 00BSACHSAET IPUHIIUIIBI UX PaOOTHI

XapaKTePUCTUKH

npuOOpOB H  YCTPOWCTB,

OOBSCHSTh TPHUHIUIBI HX

paboThI
c(hOpMHUPOBAHHOCTH 3HAHHE 0 METOJIaX | - UIMEET MPEJACTABICHUS O METOJIaX
NpEJICTaBICHU O  METOAax | MOJy4eHUs HAyYHBIX | MOJyYEHUS HAyYHBIX
MOJTyYCHUS HAyYHBIX | aCTPOHOMHYECKUX 3HAHUH; | aCTPOHOMHYCCKHUX 3HAHUM;
ACTPOHOMUYECKUX 3HAHWM; | OBIIAJICHHE YMEHUSIMH | - yMeeT CaMOCTOSTEIbHO
BJIaJICHUE YMEHHSMH | CAMOCTOSITEITLHO dbopMyIpoBaTh LIEJTb
CaMOCTOSTEIILHO (dhopMynupoBaTh 1eNb | HccleoBaHus (TIPOEKTa),
dbopMyITUpOBaTH 1eNib | UcclieioBaHus  (ITPOEKTA), | - BBIABUTAET THUITOTE3bI HA OCHOBE
HCCIICIOBAHUS (mpoekTa), | BBIABUTATh THUIIOTE3bl HA | 3HAHUS OCHOBOITOJIArarOIINIX
BBIJIBUTaTh THITOTE3bI HA OCHOBE | OCHOBE 3HAHMS | PU3NICCKUX 3aKOHOMEPHOCTEH H
3HAHUS OCHOBOITOJIATAIOIINX | OCHOBOIIOJIATAFOIIUX 3aKOHOB, poOBEPsIET ux
(GUBHYECKUX 3aKOHOMEPHOCTEH | (U3HUSCKUX 9KCIIEPUMEHTATLHBIMH
U 3aKOHOB, TMPOBEPATh HX | 3aKOHOMEPHOCTEH U | CpEeICTBAMU;
IKCIIEPUMEHTATHLHBIMA 3aKOHOB, TMIPOBEPATh WX |-  IUIAHUPYET W IPOBOJHT
CpeICTBAMU; IJIAaHUPOBATh U | IKCIIEPUMEHTAIbHBIMU buznueckue 9KCIIEPUMEHTHI,
IPOBOJINTH (du3HYECKUE | CPEJICTBAMU; TUIAHUPOBATH | OMUCHIBACT u AHATM3UPYET
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HKCIEPUMEHTHI, OMNMCHIBATh W | U TMPOBOAUTH (U3NYECKUE | OJTYYCHHYIO TIpU  BBIIOJIHEHUHU
AQHAJIM3UPOBAaTh  MOJIYYEHHYIO | DKCIIEPUMEHTHI, JKCIIEPUMEHTA uH(popMaluio,
npu BBIIIOJIHEHUH | OIIUCBIBATH U | ONpEeaesiTh JIOCTOBEPHOCTh
JKCIIepUMEHTa  MH(OpPMAalUIO, | aHATU3UPOBAThH MIOJIyYEHHOT'O pe3yJIbTaTa
OIIPEEIATh JIOCTOBEPHOCTb | IIOJTYyYEHHYIO npu
MOJIy4YEHHOT' 0 pe3yJIbTaTa BBIITOJIHEHU U

9KCIIEPUMEHTA

nH(pOpPMALINIO, ONPEIEINATh

JIOCTOBEPHOCTh

MOJIYYEHHOT' 0 pe3yJIbTara
c(OpMHPOBAHHOCTD YMEHHUSI | YMEHUs pelarh | - yMeeT pelIaTh pacueTHbIE 3a7aun
pemiatb pacyeTHbIE 3aJaud C | paCUEeTHbIC 33/aud C SBHO | C  SBHO 3aJlaHHOM M  HESBHO
SBHO 3aJJaHHOM M  HESABHO | 3aJaHHOM " HESIBHO | 33JaHHON (PU3UYECKON MOJECIBIO:
3a/laHHOU buznueckoil | 3agaHHON (buznyecKoil | - Ha OCHOBAaHUU aHAJIM3a YCJIOBUSA
MOJEJIBIO: Ha  OCHOBAaHUU | MOJENBIO: HAa OCHOBAaHUM | BHIOMpaeT (HU3MUECKUE MOIEIH,
aHalM3a YCJIOBUS BBIOMpATh | aHAJIM3A YCIIOBHUS | OTBEYAIOIIINE TpeOOBaHUSM
¢duznueckue MOJIENH, | BBIOMpPATh ¢busnueckue | 3a1auu,
OTBEYAIOIINE TpeOOBaHUSAM | MOJIENIH, OTBEUAIOUINE | - MPUMEHSET (QOPMYJIbl, 3aKOHBI,
3aaud, NPUMEHATh (OPMYIbI, | TpeOOBAHUAM 3a/1a4M, | 3aKOHOMEPHOCTH U TOCTYJaThl
3aKOHBI, 3aKOHOMEPHOCTU U | IPUMEHSATH dbopMyIbl, | PU3NYECKUX TEOPUil npu
NOCTYJAThl (PU3NYECKUX TEOPH | 3aKOHBI, 3aKOHOMEPHOCTH | UCIIOJIb30BAaHUH MAaTEeMaTUYECKUX
npu WCIOJIb30BAaHUU | U TOCTYNAThl (PU3MYECKHUX | METOJIOB pELICHHUs 3a/1a4
MaTeMaTHYECKUX METOJIOB | TEOpUil npH | - IPOBOJAUT pacuersl Ha
pemieHuss  3a7ad, MPOBOAUTH | UCIIOIb30BAHUU OCHOBaHUU UMEIOIINUXCS JaHHBIX,
pacueTsl Ha OCHOBaHUU | MaTEMaTUYECKUX METOJOB | -  aHAIM3UPYET pe3yJbTaThl U
MMEIOIINXCSA JAHHBIX, | PEIICHUS 3a/1a4, | KOPPEKTUPYET METO/bl PELIECHUs C
AQHAIN3UPOBATh pPE3YJIbTAaThl U | IPOBOAMTH pacueThl Ha | yYETOM IIOJIyYEHHBIX PE3YyJIbTaTOB;
KOPPEKTUPOBaTh METO/Ibl | OCHOBAaHUHU  HMMEIOUIUXCS | - pellaeT KayeCTBEHHBIE 3aJ]laud,
pelieHus c YY4ETOM | JaHHBIX, aHAJIM3UPOBAThH | TpeOyIOIIUEe MPUMEHEHUs 3HAHUI
MOJIYYEHHBIX pE3yIbTaTOB; | PE3YyJIbTATHI W | U3 Ppa3HbIX paslenoB  Kypca
pelath KauecTBEHHBIE 3a/ladyM, | KOPPEKTUPOBAaTh METObI | (U3HKH,
Tpedyrolue IIPUMEHEHHUS | PELICHHUS c Y4E€TOM | - NPUMEHSIET 3HAHWUS U3 JPYTUX
3HAHUM U3 Pa3HBIX pa3JeNioB | MOJYYEHHBIX PE3YyJIbTaTOB; | IPEAMETOB €CTECTBEHHOHAYYHOI'O
Kypca  (u3uku, a TakkKe | pemarhb KAueCTBEHHbBIC | IIUKJIA!
MHTETpaluy 3HaHUM W3 JPYTrux | 3aJadd, TpeOyromue | - BBICTPAUBAaET  JIOTUYECKYIO
IIPEIMETOB NPUMEHEHHsT 3HAHMKW M3 | LEMOYKY DPACCYKIECHUH C OMOpOM
€CTECTBEHHOHAy4YHOr0  ILHMKJA: | Pa3HbIX pA3JeNIoB Kypca | Ha M3Yy4YECHHbIE 3aKOHBI,
BBICTPAUBaTh JIOTUYECKYIO | PU3UKH, a TaKXe | 3aKOHOMEPHOCTH U  (uznyeckue
HETIOYKY paccyxJIeHui C | MHTErpali  3HAHWUN W3 | SIBJICHUS
OIOpO Ha M3y4YEHHBIE 3aKOHBI, | APYTUX IIPEIMETOB
3aKOHOMEPHOCTH U (PU3HUECKUE | ECTECTBEHHOHAYYHOT O
SBJICHUS LUKIIA: BBICTPAUBaTh

JIOTHYECKYIO LENOYKY

pacCcyXIeHHUI ¢ OOPOU Ha
W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH u
(busnvecKue IBICHUS

c(hOpMUPOBAHHOCTh yYMEHUU
aHAJIM3UpPOBAaTh W OICHUBATH

MOCIIEACTBHUS ObITOBOW U
IIPOU3BOJCTBEHHOMN

JESATEIILHOCTH 4eJI0BEKaA,
CBA3aHHOM ¢  (U3HYECKUMU

YMEHUSI aHAIU3UPOBaTh U
OLICHUBATh  TOCJEICTBUS
OBITOBOM u
MPOU3BOJACTBEHHOMN

NESATEIbHOCTH  4YeJIOBEKa,
CBSI3aHHOM C DU3NYECKUMU

- yME€eT  aHAM3UpPOBaThb U
OLIEHUBATh IOCIEACTBUS OBITOBOM
u MIPOU3BOACTBEHHOMN
JIEATEIbHOCTH YEJI0BEKa,
CBSI3aHHOM c buznuecKuMu
MPOLIECCaMH, c O3
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MPOLIECCaMU, c MO3UIIMH | IPOIECCAaMH, C TO3UIMH | PIKOJIOTHUYECKOI 0€30MacHOCTH;
9KOJIOTHYECKON 0e30MacHOCTH; | SKOJIOTHYeCKON - WMEeT TPEICTaBIECHHUS O
IIpeJICTaBICHUM o | 6e3omacHOCTH; palnoHaIbHOM
panoHaIbHOM MpEeACTABICHUI O | IPUPOJOINOIb30BAHUM, a TaKXKe
[IPUPOJIONOIB30BAaHUH, A TAKXKE | pallMOHAIbHOM pa3yMHOM HCII0JIb30BAHUU
pa3zyMHOM WCIIOJIb30BAHUM | IPUPOAOIOIb30BAHUM, @ | JIOCTUKEHUN HAyKW M TEXHOJOTUU
JOCTUKEHUN HayKH U | TaKke pa3syMHOM | Julsl  JajbHEHIIEro  pa3BUTUS
TEXHOJIOTMI JUIsl JAJIbHEHIIEro | UCIOIb30BAHUU YeJI0Be4eCKoro o0uiecTna
pa3BUTHSA YeJI0BEUYECKOIO | TOCTUKEHUNM  HAayKu W
oOmiecTBa TEXHOJIOTUI JUISL

JAIbHEHIIET0  Pa3BUTHSL

YeJI0BEYECKOro 00IIecTBa
OBJIAJICHUE pa3nuyHbIME | paboTa ¢ wuH(OpMammeii | - paboraer ¢ uHboOpManHen
crocobamu paboThI c | dusnueckoro cojepx aHus | GU3NYECKOTO  COJIEPXKAHUA  C
uHpopmanuei ¢buznueckoro | ¢ HCII0JIb30BAHUEM | UCIIOJIb30BAHUEM  COBPEMEHHBIX
COJIEpXaHUs C UCIIOJIb30BAHUEM | COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTH,
COBPEMEHHBIX WH(POPMAIIMOHHBIX - yMeeT KPUTHUYECKU
WH(OPMAILIMOHHBIX TEXHOJIOTUH, | TEXHOJIOTHIA, pa3BUTHE | aHAJTU3UPOBATh M OLICHUBATh
pasBuTHe YMEHUH | YMEHUU KPUTHUYECKOI'O | JOCTOBEPHOCTD I10JIy4aeMOu
KPUTUYECKOI'O0  aHalu3a | | aHalu3a u OLICHKH | HH(pOpMAITUU
OLICHKHU JIOCTOBEPHOCTH | JIOCTOBEPHOCTHU
nosrydyaeMoi nadopmanuu oJiydaeMoil uHopmaluu
OBJIaJICHUE OPraHU3alMOHHBIMU | OpPraHU3AL[IOHHBIE u | - ymeer paboTarb B TIpymme ¢
Y [T03HABATEJIbHBIMU YMEHUSMH | I03HABATEIIbHBIE YMEHUS | BBIIOJHEHUEM pa3IMYHBIX
CaMOCTOSITENIbHOTO CaMOCTOSITEIILHOTO COLIMAJIBHBIX POJIEH,
NpUOOpETEeHUsI HOBBIX 3HAHUU B | MPHUOOpPETEHUS HOBBIX | - IJITAHUPYET paboTy IPyMIIbL,
nporecce BBITNIOJIHEHUS! | 3HAHUN B IpOLECCE | -  palUMOHAIBLHO  pacHpenessieT
MIPOEKTHBIX u yueOHO- | BBITIOJHEHHS MPOCKTHBIX U | JEATENBHOCTh B HECTaHIAPTHBIX
HCCJIEIOBATEIbCKUX pabor, | yaeOHO- CUTYalUsX,
YMEHUSAMH paboTaTh B IPYMIE C | UCCIEIOBATEIbCKUX paboT, | - aJEKBaTHO OLIEHUMBAeT BKJAJ
BBITNIOJTHEHHEM pa3IMYHBbIX | YMEHUSIMH ~ paboTaTh B | K&XJOr0 U3 YYaCTHUKOB IPYIIBI B
COLIMAIIBHBIX poJ€ei, | rpylIe ¢ BBIIOJHEHUEM | pELICHHE paccMaTpuBaeMoin
IUIAaHUPOBaTh pabOTy TPYyHIbl, | Pa3IMYHBIX  COIMAJIBHBIX | POOIEMbI
paloHaIbHO pacnpenenaTs | poiei, MJIAHUPOBATH
JIESITEIbHOCTh B HECTAHJIAPTHBIX | paboTy TPYIIIIHI,
CUTyalUsX, aJIeKBaTHO | pallMOHAJIbHO
OLICHMBATh BKJIAJ KaXXJIOTO M3 | paclpenemsiTh
YYaCTHUKOB IPYIIBI B PELICHUE | JEATENBHOCTh B
paccmaTpuBaeMoil mpoOaemsl HECTaHIapTHBIX

CUTYalUSIX, aJIeKBaTHO

OLIGHMBATh BKJIAJ KaXJI0TO

W3 YYaCTHUKOB TpYIIbl B

pelieHue

paccMaTpuBaeMoin

poOIEeMbI
c(OpMHPOBAHHOCTh MOTHBAIIMM | MOTUBAIUSl K Oyaymieid | - MpoOsBISET  CTPEMJICHUS U
K Oymymel nmpodeccnoHanbHOW | TpodecCHoHATbHON HaBBIKH K Oymymiei
JESATEIIBHOCTH 10 | IeATENbHOCTH 1o | mpoeCCUOHANBHON AEATeNbHOCTH
CIEIMATBbHOCTAM (bU3UKO- | CIIENIUATBHOCTSAM (U3HKO- | IO  CICHHAIBHOCTAM  (PU3HKO-

TEXHUYECKOT0 npodust

TEXHUYECKOTO Npodust

TEXHUYECKOT0 npoduis
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